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PREFACE TO THE FIRST EDITION

Increased attention on herbal products, both in the mar-
ketplace and in the legislative arena, has created a need
for wider public access to data regarding the safety of
botanicals. The passage of the Dietary Supplement Health
and Education Act in October, 1994, furthered the need
for such information, as this law authorizes the use of
cautionary labeling for dietary supplements, including
those that contain herbs.

The American Herbal Products Association (AHPA),
through its Standards Committee, convened a special
SubCommittee (hereinafter “the Committee”) to address
this need. The Committee members identified consid-
erable safety data in varied texts and journals and dis-
covered that some attempts to classify herbs had been
undertaken in several other countries. No comprehensive
compilation or review of this data for botanical ingredi-
ents sold in the North American marketplace, however,
was available in a useful format.

The goal of the present work is to find a rational plat-
form for the evaluation of herb safety, neither assuming
that all natural substances are inherently safe, as some
popular references suggest, nor blindly accepting reports
of toxicity from uncritical sources. In undertaking this

task, the Editors met with information that presented
significant challenges. Many authors utilize unrefer-
enced data, perpetuate historical inaccuracies or display
inherent biases against the use of botanicals. Also, con-
temporary reviews of the toxicity of many herbs are not
available. Nonetheless, the Editors are confident that the
body of information presented here is largely accurate. It
is our sincere hope that readers of this work will find it to
be a valuable reference and will address all useful criti-
cisms to our attention.

In sponsoring this effort, the American Herbal
Products Association (AHPA) addresses the common
interest of industry, the public, and regulatory agencies in
assuring safe access to a wide range of herbs and herbal
products. This document provides accurate data to guide
manufacturers and consumers in safe utilization of herbal
products. As the most broadly established trade associa-
tion in the herbal marketplace, AHPA has, by supporting
and sponsoring the creation of this work, furthered the
herb industry’s leadership role in promoting the respon-
sible use of herbs.
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PREFACE

This second edition of AHPA's Botanical Safety Handbook
represents a significant modification from the first edi-
tion, published in 1997. At the same time, the second edi-
tion reflects the continued commitment of the American
Herbal Products Association (AHPA) to provide accurate
information about the safe use of herbs in a practical and
accessible format.

The original edition classified botanical ingredients
in four safety classifications to differentiate those that can
be safely consumed when used appropriately from those
for which some contraindication or other restriction is
known, as well as those that should be used only under
the guidance of a qualified expert. A handful of entries
in that edition were also placed in a separate class if the
editors had insufficient data for classification. The revised
edition largely retains this safety classification system,
except that if the review process did not provide enough
information to make a knowledgeable decision on any
specific herb, that species was removed from the text.

The present edition also includes a separate classifica-
tion system to address what is known about the potential
for an herb to interact with any drugs. Each of the herbs
listed here is identified in one of three interaction classes
to differentiate between those for which no clinically rel-
evant interactions are expected and those for which clini-
cally relevant interactions are biologically plausible or
are, in fact, known to occur.

Botanical products continue to be broadly used
throughout the world. In the United States, most herbs are
sold in loose form or as tablets, capsules, or tinctures, and
regulated as dietary supplements (this product class also
includes vitamins, minerals, amino acids, and numerous
other ingredients). Many herbs are also common flavor-
ings for foods, or are used in teas. In addition, a handful
of herbs provide active ingredients in non-prescription
drugs. The U.S. marketplace for herbal products in the
supplement category has increased significantly in the
years since publication of the first edition, and the retail
value of this product category grew from $3 billion in
1996 (Muth et al. 1999) to $5 billion in 2010 (Anon. 2011).

An even more significant change in the past 15 years
has been the emergence of the Internet and online scien-
tific databases as tools for accessing scientific informa-
tion. The first edition of this book relied almost entirely
on secondary references (i.e., books and other summa-
ries of traditional or scientific information), and the edi-
tors of that document used their personal collections of
such texts to compile the information needed to make

safety determinations for the plants addressed in it. On
the other hand, the process for compiling information
for this second edition, as described in the introduction,
involved a much more thorough review of primary ref-
erences (i.e, published research papers, case reports,
and other original literature). Thus, while the first edi-
tion included just 280 references to evaluate the over 500
plants addressed therein, this revision cites 301 references
just in its treatment of St. John's wort herb (Hypericum per-
foratum), ginkgo leaf and seed (Ginkgo biloba), and garlic
bulb (Allium sativum).

Any attempt to provide a summary of safety informa-
tion on botanicals will encounter certain prejudices and
inaccuracies in the published record. One such prejudice,
often repeated in reviews of herbal medicines and dietary
supplements, is the view that consumers have been led to
believe the myth that “anything natural is safe” (Barnes
2003; Dasgupta and Bernard 2006). While one survey of
consumer attitudes in Canada found that 7 percent of
respondents completely agree that there is no risk associ-
ated with products made with natural ingredients (Anon.
2005), there are no published analyses of consumer beliefs
that indicate that there is broad acceptance of any such
assumption.

It is, however, true that many of the plants that enjoy
broad culinary and traditional therapeutic usage are
generally safe. We can safely season our food with any
number of herbs to make a meal more flavorful. We can
appreciate a delicious cup of peppermint leaf or rose
hips tea, or safely take an herbal supplement containing
dandelion root, saw palmetto berries, or any number of
other herbs. Although allergies and individual reactions
have been recorded for a few herbs that are widely used
in foods and supplements, such individual concerns are
also seen with many other foods, and do not diminish the
safety profile of the many herbs that are widely regarded
as safe.

On the other hand, and as everyone knows, there are
any number of plants that are highly toxic, even deadly.
Every savvy North American hiker knows to stay away
from poison ivy (Toxicodendron spp.) when walking in the
woods. The death sentence imposed on Socrates by an
Athenian jury 2,400 years ago was carried out with a fatal
dose of poison hemlock (Conium maculatumy). The poison
curare, a blend of several equatorial rain forest plants (e.g.,
species of Chondrodendron, Curarea and Strychnos) is used
by some South American hunter cultures to make their
arrows more deadly (Schultes and Raffauf 1990). And in

ix



Preface

the “concrete jungle” of Los Angeles, two young boys
died in 2000 from ingesting a few leaves of the ubiqui-
tous oleander (Nerium oleander) (Garrison 2000). Federal
law and good common sense, however, prevent the use of
any such highly toxic plants in products that are readily
available to consumers.

The revised edition of the American Herbal Products
Association’s Botanical Safety Handbook fills the need for a
reference that neither promulgates the myth that all herbs
are always safe, since they are “natural” nor accepts
without review every case report or conceptual theory
that draws an unsubstantiated or illogical conclusion of
harm from an herb or herbal product. In assembling this
revision, significant effort has gone into sorting out refer-
ences that are factual from those that are inaccurate. Texts
that communicate that all natural substances are inher-
ently safe would not have been included here, though in
fact no such documents were encountered. More effort
was needed to avoid blind acceptance of reports that
purport to identify herbal safety concerns with unrefer-
enced statements or incomplete records of specific herbal
preparations, which are unfortunately quite common,
even in peer-reviewed scientific journals. Such references
may nonetheless be included in this text to provide read-
ers with a complete record, though efforts were made to
highlight any perceived flaws.

Even as the consumer market for herbal supplement
products expands and scientific information becomes
more accessible, the goals of the second edition of the
AHPA's Botanical Safety Handbook are essentially the same
as those of the original edition. Companies that market
herbal products are bound by federal regulations to dis-
close known safety concerns that may result from a prod-
uct’s use. Health care providers, especially those lacking
in training or experience in the use of herbs, are in need
of accurate data if they are to provide guidance to their
patients who use herbs. And consumers of herbs and
herbal products need readily understandable information
to assist them in making safe and appropriate health care

choices. AHPA's Botanical Safety Handbook, 2nd edition is
designed to provide the information needed by each of
these audiences.

It should be recognized, however, that this reference
is not an herbal user’s guide. Numerous excellent refer-
ences exist that provide information on the uses and
benefits of herbs. Readers of the present document are
advised to seek out these references, or to consult with
experts qualified by training and experience, for advice
on when and how to use herbs for their health benefits.

The editors are confident that the body of information
presented in this second edition of the AHPA Botanical
Safety Handbook is largely accurate, and hope that readers
of this work will find it to be a valuable reference. Useful
criticisms will nonetheless be welcome, and should be
addressed to the attention of the editors.
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INTRODUCTION

The second edition of AHPA's Botanical Safety Handbook
provides information on a number of safety factors that
may affect an individual’s decision to ingest any of the
herbal* substances listed in this work. The information
was prepared through a process that involved identifica-
tion of relevant publications on each botanical, as well as
a review by experts qualified by training and experience
in the traditional and therapeutic use of herbs and herbal
products.

Each of the botanical ingredients' included in this
text is classified into one or more Safety Class, and also
into an Interaction Class, details of which are described
below. These classifications, as well as a synopsis of perti-
nent information from reviewed references, are presented
in a Quick Reference Summary, which provides basic
data needed to understand safety issues associated with
each botanical. This summary is followed by a section
titled Review Details in which more in-depth informa-
tion is presented when available. Thorough descriptions
of the templates and contents of each of these sections are
provided later in this introduction.

DETERMINATION OF HERB SAFETY

In developing this document, the voices and experience
of various organizations and individuals were consid-
ered. A primary source of guidance and inspiration for
the first edition of this text was the work of the World
Health Organization (WHO). In 1991, WHO’s Programme
on Traditional Medicines presented Guidelines for the
Assessment of Herbal Medicines at the Sixth International
Conference of Drug Regulatory Authorities. These guide-
lines, which were subsequently reviewed and adopted
by WHO, propose that the safety of herbal medicine be
assessed according to the following principle:

...that if the product has been traditionally used without
demonstrated harm, no specific restrictive regulatory action
should be undertaken unless new evidence demands a revised
risk-benefit assessment. (WHO 1991)

The terms “herbal” and “botanical” are used interchangeably
throughout this work.

* Or occasionally, groups of ingredients. Examples are listings for
more than one plant part from a specific taxa, when the safety con-
cerns for these are not different, or groups of two or more species
within a genus, when these have common safety profiles.

The editors of the first edition adopted this principle
from the WHO Guidelines and this view has been main-
tained for the compilation of the present work.

In his classic text, The Problem of Poisonous Plants, ].M.
Kingsbury provides further direction by calling atten-
tion to the fact that there are many instances in which a
plant contains a measurable amount of a toxic substance,
though the plant may be poisonous only if consumed in
excessive quantities. He notes:

In order for a plant to be functionally poisonous, it must
not only contain a toxic secondary compound, but also pos-
sess effective means of presenting that compound to an ani-
mal in sufficient concentrations, and the compound must be
capable of overcoming whatever physiological or biochemical
defenses the animal may possess against it. Thus the pres-
ence of a known poison principle, even in toxicologically sig-
nificant amounts, in a plant does not automatically mean that
either man or a given species of animal will ever be effectively
poisoned by the plant. (Kingsbury 1979)

In examining the relevance of Kingsbury’s position,
it is of interest to revisit the means by which concerns for
the safety of herbs arise. Toxicity studies are often con-
ducted by feeding abnormally high quantities of an herb
or isolated constituent of an herb to laboratory animals.
For example, Bensky and Gamble report in their mono-
graph on mulberry leaves that “long-term use of 250 times
the normal human dose in mice produced both liver and
kidney damage” (Bensky and Gamble 1986). Data based
on excessive consumption have little relevance to the
practical use of herbal supplements, and such findings
are clearly not pertinent to normal human consumption
patterns. In addition, information is sometimes available
that identifies an LDs, for an herb, herbal preparation, or
isolated compound (i.e., the “lethal dose” at which 50 per-
cent of test animals are killed by the studied substance),
but often fails to specify the concentration or form of
the specific material used. Such incomplete data cannot
be accurately applied to safety evaluations of human
consumption.

Significant toxicity data exist for isolated constituents
of a wide variety of commonly available foods, as well
as herbs. Potatoes, as a member of the Solanaceae family,
contain trace amounts of the toxic glycoalkaloid solanine,
especially in green parts of the potato tuber (Turner and
Szczawinski 1991). Although the symptoms of solanine
poisoning are serious, potatoes themselves are gener-
ally considered to be a safe food. While consumption of
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as little as five grams of nutmeg can cause marked hallu-
cinations (Sangalli and Chiang 2000), no safety concerns
prevent us from enjoying a sprinkle of this characteristic
flavor on our holiday eggnog. Similarly, no safety concern
is associated with a candy flavored with peppermint oil,
though as many as 26 toxins are reported to have been
observed in the plant (Duke 1989). Safety concerns for
herbal products need not be extrapolated from constitu-
ent profiles with any more alarm than is appropriate for
foods.

In following the principles espoused by WHO and
incorporating the ideas delineated by Kingsbury, it is
imperative that herb safety be assessed according to the
intended use of the substance within the historical context
of its use. In establishing safety classifications, this work
has intentionally refrained from automatically applying
information on the toxicity of isolated constituents or con-
sidering excessive or irresponsible consumption patterns.
The decision to place an herb in a restrictive safety class
was made only if the use of the herb in a normal dosage
range is documented as presenting a safety concern, or if
the amount of a harmful or potentially harmful constitu-
ent obtainable from the crude plant is of sufficient quan-
tity to be problematic.

ADDRESSING POTENTIAL
DRUG INTERACTIONS

The issue of herb-drug interactions was specifically
excluded from the first edition of this work, since at that
time very little accurate information had been developed
on this subject. In the years since then, this topic has been
much more prominently studied. Some early publications
on the subject were largely speculative, but research-
ers have now begun to develop scientifically based data
that have measured actual effects of several herbs on the
metabolism of selected drugs or on drug-metabolizing
enzymes. At the same time, emerging research on many
specific botanicals has confirmed that no drug interac-
tions should be expected with these herbs.

Drug interactions are generally divided into two
categories: pharmacodynamic interactions, in which
the physiological effects of drugs or botanicals interact
(including additive and opposing effects), and pharma-
cokinetic interactions, in which an interaction affects a
drug’s absorption, metabolism, or excretion, and changes
the amount and duration of a drug’s bioavailability (see
CYP450 and P-gp interactions profile in Appendix 3).
While pharmacodynamic interactions are generally pre-
dictable based on the pharmacological effects of drugs and
botanicals, pharmacokinetic interactions, until identified
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through testing or well-documented case reports, gener-
ally cannot be predicted.

This work focuses primarily on pharmacokinetic
interactions, although a small number of pharmacody-
namic interactions are also listed, especially when such
interactions may have significant health consequences
(e.g., additive effects on heart medications or antiplatelet
drugs). In pharmacokinetic herb—drug interactions, the
severity of an interaction is generally based on the toxicity
of the drug being used or the consequences if the thera-
peutic dose is not achieved. When herbs are used with
drugs that have a narrow therapeutic window (i.e., small
difference between the effective dose and the toxic dose,
such as with digoxin, warfarin, lithium, cyclosporine,
phenytoin, and theophylline), supervision by a qualified
healthcare practitioner is strongly advised.

Both pharmacodynamic and pharmacokinetic inter-
actions may have positive effects, such as increasing the
efficacy or bioavailability of drugs or botanicals. Such
positive therapeutic interactions are not covered in this
text, unless the interaction also poses a safety concern.

SELECTION OF THE EXPERT
ADVISORY COUNCIL

Methods and considerations for safety evaluations that
are outlined in the U.S. Institute of Medicine’s (IOM)
Framework for Evaluating the Safety of Dietary Supplements
provided guidance in the literature collection and review
processes that went into the creation of this text (IOM
2005). This IOM document also highlights the importance
of using experts from a number of fields related to dietary
supplements. Consistent with this advice, an advisory
panel of qualified experts was assembled at the outset of
this project. All members were selected for their exten-
sive knowledge and experience in areas such as medicine,
clinical herbalism, pharmacology, biochemistry, or tradi-
tional herbal medicine systems (e.g., traditional Chinese
medicine or Ayurvedic medicine). When knowledge of a
particular topic or botanical was not found in the Expert
Advisory Council, the experience and opinions of outside
experts were solicited.

LITERATURE REVIEW METHODS

Systematic literature searches were conducted in sev-
eral electronic databases from January 2007 to May 2010,
using search terms developed in cooperation with a tech-
nical information specialist from the National Library of
Medicine, as follows:



e PubMed ([Latin name] OR [standardized com-
mon name]) AND (adverse effects OR adverse
reaction OR safety OR tolerability OR drug inter-
actions OR herb—drug interactions OR poisoning
OR toxic OR toxicity OR toxicology OR drug tox-
icity OR teratogen* OR contraindicat* OR cyto-
chrome OR p450 OR pregnancy OR lactation OR
breast feeding OR breast milk OR pharmacody-
namics OR “[MeSH term]/adverse effects” OR
“[MeSH term]/toxicity” OR (Case Reports[ptyp]))

e EMBASE and Biological Abstracts ([Latin name]
OR [standardized common name]) AND (adverse
drug reaction OR safety OR tolerability OR drug
tolerability OR herb drug interaction OR drug
interaction OR drug contraindication AND con-
traindication OR poisoning OR intoxication OR
drug toxicity OR toxic OR toxicity OR toxicology
OR teratogen OR teratogenic OR teratogenicity
OR cytochrome OR pregnancy OR lactation)

e TOXNET ([Latin name] OR [standardized com-
mon name]) AND (teratogen* OR adverse effects
OR safety OR tolerability OR drug interactions
OR poisoning OR toxicity OR cytochrome OR
contraindications OR pregnancy OR lactation)
NOT PubMed

Literature selected from these searches for review
included meta-analyses, systematic reviews, other
reviews, clinical trials, human, animal and in vitro phar-
macological studies related to safety (including drug
interaction studies), toxicity studies including reproduc-
tive and developmental toxicity studies, epidemiological
studies, and ethnobotanical surveys. Articles on combi-
nation products and homeopathic products were gener-
ally excluded. No language restrictions were imposed, so
publications in other languages were included whenever
possible, but the review focused on English language
publications.

Besides this extensive literature review, numerous
other publications were consulted. These consisted pri-
marily of authoritative references on the traditional use
of herbal medicines, and also included regulatory docu-
ments, ethnobotanical records, pharmacopoeial texts,
and writings on toxicology, food ingredients, and other
relevant topics.

Literature was identified, obtained, and summa-
rized by the research editor. Full literature summaries
were presented to the Expert Advisory Council and other
experts as needed, for review and assignment of safety
and interaction ratings, contraindications, and precau-
tions. Ratings were assigned by the Expert Advisory
Council bearing in mind the history of use of the botani-
cal under review.
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No formal assessment of the validity of each refer-
ence was undertaken in this process, although the levels
of evidence afforded by different types of publications
(i.e, case report vs. randomized, placebo-controlled
double-blind study) were actively considered during the
review process. In addition, it was observed that some
identified publications were of limited value, especially
those that lack sufficient detail about the specific herbal
preparation addressed, and case reports that postulate a
causal relationship between a specific herbal ingredient
and a reported adverse effect, without consideration for
confounding factors such as patient history or concomi-
tant drug use. Some such references were nonetheless
retained, though the editors attempted to call attention to
their perceived flaws.

Additional articles in scientific journals that were
published subsequent to the 2007 to 2010 review were also
considered for several entries during the editing stages
that followed the process described above.

THE REVIEW PROCESS AND
CLASSIFICATION

The herbal ingredients included in this edition are very
nearly the same as those included the first edition, pub-
lished in 1997. Some other herbs were added in order
to include ingredients that have become more promi-
nent in the U.S. marketplace in the interim. A few herbs
addressed in the first edition are not included here, usu-
ally because no relevant contemporary publications were
found and evidence from historical sources was lacking
or insufficient.

Classifications are included for each part of the plant”
identified in an entry, and are for dried plant material,
unless otherwise stated. Classifications address only the
identified part of the herb in its whole, cut, or powdered
form, as a raw material or as an ingredient in a finished
product (tablets, capsules, teas, etc.); or as a decoction, tinc-
ture, or extract prepared from that plant part by a tradi-
tional process. Concentrated extracts, extracts with added
compounds, or compounds isolated from botanicals may
be expected to have different physiological effects and
safety and interaction considerations than the source

* Plant parts identified as “herb” consist of the leaf and stem of
the identified plant, and this term is generally used only for non-
woody plants. A plant part identified as “above-ground parts”
means all of the plant above the ground, so it generally includes
not only leaf and stem, but also flowers, fruits, and seeds, depend-
ing on the state of maturity of the plant at the time of harvest. All
other plant parts (e.g., bark, leaf, root) are each identified with the
generally used botanical term.

xxi



Introduction

botanical, and classifications should not be extrapolated
to other such ingredients without additional review.

Classifications are generally based on data that are
associated with use of the specific herb and in the quantities
generally consumed for a health-promoting or therapeutic
effect. Any cautions may therefore be somewhat overstated
for an herb that appears in the market in a smaller amount
as part of a combination product, or for herbs that are used
as flavorings in less than therapeutic quantities.

Each herb is placed in two classes based on all of the
information included, along with the experience of the
Expert Advisory Council. The first is the Safety Class,
which evaluates the safety of a particular herb. The second
is the Interaction Class, which provides information on
what is currently known about the potential for an herb
to alter the effect of prescription or non-prescription drugs
when the herb and drug are used concomitantly. Central to
the appropriate application of this document is the under-
standing that classifications are based on an assumption of
rational, informed use of herbs and herbal products.

Classes are defined below, and are followed by bullet
points which list criteria and considerations for inclusion
in each particular class.

SAFETY CLASSES

Class 1. Herbs that can be safely consumed when used
appropriately.

e History of safe traditional use

* No case reports of significant adverse events
with high probability of causality

¢ No significant adverse events in clinical trials

* No identified concerns for use during pregnancy
or lactation

¢ No innately toxic constituents

¢ Toxicity associated with excessive use is not a
basis for exclusion from this class

e Minor or self-limiting side effects are not bases
for exclusion from this class

Class 2." Herbs for which the following use restrictions
apply, unless otherwise directed by an expert qualified in
the use of the described substance:

2a: For external use only

¢ Toxicity demonstrated with crude preparation
taken orally at traditional dose

* Adverse event data in humans with probability
of causality of toxicity (e.g., hepatotoxicity, neph-
rotoxicity, neurotoxicity) associated with oral use

" Herbs placed in any of the subparts of Class 2 may also be placed
in other of these subparts.

2b: Not to be used during pregnancy

e Traditional use contraindicates

e Traditional use as an abortifacient or uterine
stimulant

e Relevant adverse event data in humans exist and
have probability of causality

e Data in animals suggesting teratogenicity or
other adverse effects on the fetus or mother, with
reasonable application to humans

e For plants with common food uses, standard
dose is in excess of typical food amounts

2c: Not to be used while nursing

¢ Traditional use contraindicates

e Relevant adverse event data in humans exists
and has probability of causality

¢ Potential hepatotoxicity or neurotoxicity

¢ Bioavailability of constituents of concern in
breast milk has been demonstrated

2d: Other specific use restrictions as noted

e Information exists that use may be unsafe for
specific populations

* Dosage level outside of a standard range known
to cause adverse effects

Class 3. Herbs to be used only under the supervision of a
qualified expert. The following labeling is recommended
for Class 3 herbs: “To be used only under the supervision
of an expert qualified in the appropriate use of this sub-
stance.” Labeling must include proper use information:
dosage, contraindications, potential adverse effects and
drug interactions, and any other relevant information
related to the safe use of the substance.

* Narrow therapeutic range
¢ Identified safety concerns in many populations

Interaction classes

Class A. Herbs for which no clinically relevant interac-
tions are expected

e No case reports of suspected interactions with
probability of causality

e No clinically relevant interactions in human
pharmacological studies, if any

Class B. Herbs for which clinically relevant interactions
are biologically plausible

e Human or animal pharmacological study
data suggest potential for clinically relevant
interaction.
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* Multiple case reports have suggested a potential

interaction concern.

¢ Cell culture or biochemical assays establish a

basis for biologically plausible mechanism of
interaction.

e Human pharmacological study has demonstrated

interaction with a specific drug or supplement.
Human pharmacological study has demon-
strated clinically relevant effects on drug metab-
olizing enzymes or drug transporter proteins.
Case reports of suspected interactions have a
probability of causality.

Limitations of Scope

e Excessive consumption. Safety and interaction

classifications given here are for normally con-
sumed amounts, and cannot be assumed to have
relevance for any quantity. Also, any concerns
that are significant only in excessive or immod-
erate use are not relevant to assignation of clas-
sifications, though these may be referred to in an
Editors” Note.

Safety or toxicity concerns based on isolated
constituents. As is the case with many common
foods, some herbs are known to contain con-
stituents that, in isolation, exhibit toxicity. Data
based solely on constituents are not considered
relevant to safety classification except in those
cases where such compounds are known to accu-
mulate, or where consumption patterns are suf-
ficient to provide cause for health concerns. The
presence of a constituent has been identified in a
Notice if knowledge of the constituent is relevant
to the safe use of an herb.

Toxicity data based solely upon intravenous or
intraperitoneal administration. The majority
of herbal products consumed by the public are
taken orally and with adequate dosage instruc-
tions. The physiological effects of injectable
preparations are not relevant to oral consump-
tion. Information associated with other forms
of administration was reviewed but was not
considered as a sole basis for classifications,
and classifications should be assumed to
address oral administration, unless otherwise
stated.

Class C. Herbs for which clinically relevant interactions
are known to occur

This work specifically excludes the following data, condi-
tions, and related products:

xxiii

Introduction

¢ Traditional Chinese and Ayurvedic contraindi-

cations. In Chinese and Ayurvedic therapeutic
traditions, most herbs have contraindications
based on an individual’s constitutional strengths
and weaknesses, seasons, climate, and other fac-
tors that can only be understood in the context of
the specific tradition. These traditional concerns
have not been included in the text unless they
can also be interpreted in a modern biomedical
context, such as contraindication in pregnancy.
Gastrointestinal disturbances. Reports of nau-
sea or emesis from excessive doses, or occasional
and/or minor gastrointestinal disturbances,
have been noted but have not been considered
in establishing safety classification, unless fre-
quency or severity of such reactions warrants
consideration.

Idiosyncratic reactions. Any plant substance,
whether used as food or medicine, has the
potential to stimulate a negative response in
unpredictably sensitive individuals. Safety clas-
sifications do not take into account such idio-
syncratic responses, unless there is evidence to
suggest that such an idiosyncratic reaction may
be predictable.

Allergic reactions. Certain plants in the
Asteraceae, Apiaceae, and other plant families
possess a relatively high degree of allergenic-
ity, and specific mention of this is provided in
the text for certain plants, such as feverfew herb
(Tanacetum parthenium) and Echinacea spp. flow-
ering tops. A plant’s allergic potential, however,
is not generally considered a basis for restric-
tive safety classification. Persons with a known
allergy to ragweeds are nonetheless advised to
observe caution in the consumption of all plants
of the Asteraceae family, especially flowering
parts.

Contact dermatitis. The primary focus of this
work is on herbal products for oral ingestion.
Exceptin cases where there is a history of external
therapeutic use, coupled with a record of associ-
ated dermatitis (e.g., mustard plasters), such con-
cerns are beyond the scope of this document.
Well-known toxic plants with known safety con-
cerns that are not broadly traded. Many of the
plants which are listed in standard toxicologi-
cal texts as highly poisonous are not included in
this document. Although isolates and constitu-
ents of some of these might be included in pre-
scription drugs, they are not found in products
which are otherwise accessible in a retail setting.
Among the plants excluded are Adonis vernalis,
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Claviceps  purpurea, Chondrodendron tomento-
sum, Colchicum autumnale, Conium maculatum,
Croton tiglium, Datura spp., Gelsemium sempervi-
rens, Hyoscyamus niger, Nicotiana spp., Rauwolfia
spp., Stramonium spp., Strophanthus kombe, and
Strychnos nux-vomica.

Homeopathic herbal preparations. Homeopathic
products are classified as over-the-counter or
prescription drugs and are regulated under the
Homeopathic Pharmacopoeia of the United States.
Safety concerns that arise for an herb in crude
form may not apply to homeopathic preparations
of the same herb, and this document does not
address herbal products in homeopathic forms.
Essential oils. Essential oils are concentrations of
specific volatile compounds. While many essen-
tial oils have a well-documented history of safe
use by appropriately skilled persons, they often
present toxicological concerns that are absent
or moderate in the crude plant materials from
which the oil is derived. Except for a small num-
ber of essential oils that have a history of internal
use, the classification of essential oils is beyond
the scope of this document.

Herbal products to which chemically defined
active substances, including chemically defined
isolated constituents of an herb, have been added.
Safety of such products should be determined by
manufacturers and marketers prior to market
introduction.

e Environmental factors, additives, or contami-
nants. Classifications do not consider potential
adulteration of botanical materials, although
known adulterations that present health risks
may be listed in an Editors” Note. Safety concerns
of this sort must be addressed by the manufac-
turing practices of suppliers and manufactur-
ers, who are responsible for assuring that herbal
products are not contaminated or adulterated.
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ORGANIZATION OF DATA

Listings are alphabetically arranged by Latin name. More
than one species of a genus are combined into a single
listing in those cases where two or more species are used
interchangeably, or where the issues relevant to safe use
are the same or nearly the same for related species. Some
herbs supply more than one useful part. These parts are
listed and classified together only in those cases where
the safety issues of all parts are sufficiently similar; oth-
erwise, separate listings are included for each plant part.

Following the Latin name is the botanical family
name. In instances where synonymous Latin names may
be encountered in relevant references, one or more of
these may be listed as a Synonym (Syn).

It is not unusual for a plant to have many common
names, a fact which can confound the understanding of
an herb’s uses and potential safety concerns. AHPA pub-
lished Herbs of Commerce, 2nd edition (McGuffin et al. 2000)
to address this concern by assigning a single common or
usual name to each herb, denoted in each listing in the
current text as its standardized common name (SCN).
Additional familiar common names are listed as other
common names (OCN), though this field is generally not
intended to be exhaustive. Ayurvedic names (AN) and
pinyin names (PN) for botanical ingredients commonly
used in Ayurvedic or traditional Chinese medicine are
also included; note that Ayurvedic names tend to identify
the plant itself, while pinyin names usually identify a spe-
cific plant part. With occasional exceptions, nomenclature
in this work is derived from Herbs of Commerce, 2nd edition.

Following the plant’s names is the Part of the plant for
which the safety and interactions classifications that fol-
low are made. Occasional specific information is included
for those herbs that require special processing.

The remainder of each listing is divided into two sec-
tions, the Quick Reference Summary, which provides
a concise, clinically relevant summary of the scientific
information and traditional knowledge on the safety of
each species or set of species, and the Review Details sec-
tion, which provides details on the information presented
in the summary.

Each entry’s Quick Reference Summary includes the
following elements. Each of the fields printed below in
bold are always included, and state “None known” in the
absence of any information relevant to the entry. All other
fields are optional, and are included only for those entries
for which information in the described area is relevant.
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Safety Class: Each entry is assigned one or more
of the Safety Classes described earlier in this
introduction.

Interaction Class: Each herb is also assigned an
Interaction Class as described previously.
Contraindications: Any situations, conditions, or
populations in which the botanical should not be
used are listed here.

Other Precautions: Special considerations for use
are identified in this field. These may include,
for example, common idiosyncratic effects (e.g.,
allergic reactions), adverse effects that may be
undesirable but are not typically dangerous, or
other conditions that require some specific cau-
tion, as stated.

Drug and Supplement Interactions: This sec-
tion gives details on known or suspected inter-
actions in order to provide further information
on any possible or probable interactions noted
in an Interaction Class B or C. Note, however,
that possible interactions that have low levels of
evidence, or drugs for which a lack of interac-
tions has been demonstrated, are generally listed
under Pharmacological Considerations.
Standard Dose: Quantitative dosage information
is included here only for those plants listing a rec-
ommendation that excessive dosage be avoided.
The dose is usually given in the quantity and
form for direct consumption or for preparation as
a tea or decoction and is based on the herb in its
dried (dehydrated) form, unless otherwise stated.
Equivalent dosage in the form of tinctures and
extracts must be calculated based on the concentra-
tion of such extracts on a dry weight basis. Standard
Dose should not be taken to be the equivalent of
a dosage limitation. Rather, this dosage should be
seen as related to the concept of “serving size.”
Although Standard Dose may be relevant to the
determination of appropriate dosage limits, a thor-
ough examination of other specific factors would
be required prior to setting such levels.

Notice: Certain plant constituents, such as caf-
feine or pyrrolizidine alkaloids, and herbs with
known physiological actions, such as emetics and
nervous system stimulants, may present safety
considerations in numerous species. Rather than
address such concerns in detail for each individ-
ual species, a Notice identifies these constituents
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or actions and directs the reader to a thorough dis-
cussion of each such subject in Appendix 1, 2, or 3.
Editors” Notes. Supplemental information rel-
evant to the safe use of an herb, such as specific
labeling recommendations, information regard-
ing preparation, content of a chemical compound
of potential concern, exceptions to use restric-
tions, possible adulteration, and other information
are all included in this section, if required. Some
discussion of the details, quality, or applicability
of cited references may also be included here.
Adverse Events and Side Effects. Recorded
adverse changes in health, including any abnor-
mal signs or symptoms, that have been reported
to have occurred in association with the use of a
particular herb are listed at this field. Side effects
are defined as predictable effects of an herb that
are not the principal effect for which the herb
was taken (e.g., some people experience heart-
burn after ingestion of ginger). Adverse events,
which include any health-related event associ-
ated with the use of a product that is perceived
as harmful to the user, may or may not be related
to an herb that was being taken at the time of an
event. While some adverse events temporally
associated with usage may be attributable to the
herb consumed (e.g., nausea, vomiting, and cen-
tral nervous system disturbances with overdose
of raw Ginkgo biloba seed), many adverse events
identified in case reports are not likely to be
related to the associated herb. Sufficient detail
is often lacking in case reports to determine
whether a particular herb was likely the cause of
any adverse event, and a case report cannot be
considered to be in and of itself evidence that the
reported adverse event was caused by the iden-
tified herb. All case reports in this text refer to
human cases, unless they are listed under ani-
mal studies or otherwise specified.
Pharmacological Considerations. If the physi-
ological effects or other pharmacological activ-
ity of an herb may be relevant to the safe use
of that herb, this information is reported here.
Preference is given to data from human and ani-
mal use, although in vitro data that may be rel-
evant to clinical use is also listed here. Low-level
evidence for potential drug interactions is also
typically included here.

Pregnancy and Lactation. As available, informa-
tion on the safety of herbs during pregnancy or
while nursing is provided in this field. For a num-
ber of the Class 1 herbs, substantial data or tradi-
tional use suggests that these may be safely used

in pregnancy and lactation. For other botanicals,
less data and clinical experience are available
regarding their use in pregnancy or lactation. The
absence of formal data and clinical experience
regarding the use of a botanical in pregnancy or
lactation, in and of itself, was not justification to
contraindicate the botanical in these conditions.
In such cases, the editors and Expert Advisory
Council have used their best judgment in con-
junction with the available literature to make the
most appropriate determination. The following
statement is included in those entries for which
data and clinical experience for the botanical were
lacking or less robust than desired:

No information on the safety of this herb in preg-
nancy or lactation was identified in the scientific or
traditional literature. Although this review did not
identify any concerns for use while pregnant or nurs-
ing, safety has not been conclusively established.

The Review Details section for each entry is divided
into five primary fields, each of which has its own organi-
zation. The reader will observe considerable redundancy
when reading an herb’s Quick Reference Summary and
its Review Details sections together, as each of these is
designed to be complete in itself. Thus, while the Quick
Reference Summary provides enough information to
understand an herb’s safety and interaction profile, the
Review Details section provides a more in-depth discus-
sion of the data that was reviewed for the entry.

Some of the specific elements of this section are always
present (again shown in bold font below) and when there
is no relevant information known for a specific entry, that
fact is affirmatively stated (e.g., “No clinical trials of drug
or supplement interactions were identified.”). All other
elements are optional, and are again included only for
those entries where information in the described area is
relevant to the listing.

I. Drug and Supplement Interactions
e C(linical trials of drug or supplement
interactions
e Case reports of suspected drug or supple-
ment interactions
e Animal trials of drug or supplement
interactions
II. Adverse Events
e Adverse events reported in clinical trials
* Case reports of adverse events
III. Pharmacology and Pharmacokinetics
e Human pharmacological studies
* Animal pharmacological studies
* In vitro pharmacological studies
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IV. Pregnancy and Lactation
V. Toxicity Studies

Acute toxicity
Short-term toxicity
Subchronic toxicity
Chronic toxicity
Genotoxicity
Cytotoxicity

Organization of Data

Each entry closes with a listing of the Literature
Cited for that particular entry.
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DISCLAIMER

The editors and the Expert Advisory Council of the
Botanical Safety Handbook have endeavored to ensure that
the information contained in this document accurately
represents contemporary knowledge on the safe use of
herbal ingredients. In developing this work, particular
care was given to identifying references that provide
accurate information, and efforts were made to present a
balanced view of all available scientific information.

The safe oral consumption of any substance can
depend to a great deal on the health of an individual
consumer, as well as to the quantity of the substance con-
sumed. In addition, idiosyncratic or allergic reactions are
often unpredictable. Any person who consumes an herb

listed in this reference based on its classifications does so
at his or her own risk, and should consult a healthcare
provider in the event of an adverse response.

There is no obligation at this time for AHPA mem-
bers to adopt the specific information contained here in
their product labeling. Rather, this document is presented
as a guideline, providing data to assist member and non-
member manufacturers in developing labels that fully
inform consumers. Verification of all data and classifica-
tions for the purpose of label development is the respon-
sibility of the manufacturer.
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Abies balsamea (L.) Mill.

SCN: balsam fir
OCN: American silver fir

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

REVIEW DETAILS

I. DRuG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS

Case Reports of Adverse Events
No case reports of adverse events were identified.
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Pinaceae

Part: bark, needles, sap, wood

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

No information on the safety of balsam fir in pregnancy or
lactation was identified in the scientific or traditional litera-
ture. Although this review did not identify any concerns for
use while pregnant or nursing, safety has not been conclu-
sively established.

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.

In Vitro Pharmacological Studies

An ethanol extract of an unidentified part of balsam fir dem-
onstrated in vitro mechanism-based inhibition of the drug
metabolizing isoenzyme CYP3A4 (Tam et al. 2011).

IV. PREGNANCY AND LACTATION

No information on the safety of balsam fir during preg-
nancy or lactation was identified.

V. ToxiciTty STUDIES

No toxicity studies were identified.



Achillea millefolium

Achillea millefolium L.

SCN: yarrow
OCN: milfoil

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS

Persons with allergies to other members of the Asteraceae
family (such as feverfew, chamomile, or Echinacea species)
should exercise caution with yarrow, as allergic cross-reac-
tivity is common to Asteraceae plants (Hausen 1996; Paulsen
et al. 1993).

DRUG AND SUPPLEMENT INTERACTIONS
None known.

Norice
Thujone (trace amounts) (Bradley 1992); see Appendix 1.

Ep1TORS” NOTES

Use of yarrow as a food additive in the United States is sub-
ject to a limitation that the finished food or beverage is thu-
jone-free (CFR 2011). Dietary ingredients for use in dietary
supplements, however, are specifically excluded from the
federal food additive definition (U.S.C. 2010).

Thujone is present in yarrow only in trace amounts
(Leung and Foster 1996). Some concerns regarding the
safety of thujone have been based on the effects of absinthe,
an alcoholic beverage that historically contained thujone.

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

Asteraceae

Part: herb

Recent research, however, indicates that the alcohol content,
rather than the thujone content, of absinthe was respon-
sible for the reported adverse effects (Lachenmeier et al.
2006, 2008).

ADVERSE EVENTS AND SIDE EFFECTS

Cases of contact allergy to yarrow plants have been reported,
and allergic cross-reactivity to plants in the Asteraceae fam-
ily has been documented (Davies and Kersey 1986; Guin and
Skidmore 1987; Hausen 1996; Paulsen et al. 1993).

PHARMACOLOGICAL CONSIDERATIONS

In vitro studies with yarrow have reported inhibition of
some CYP enzymes (Scott et al. 2006), increase in bile flow
(Benedek et al. 2006), and estrogenic activity (Innocenti et
al. 2007). One animal study showed some adverse effects on
sperm at high doses (1.2 g/kg daily) but not at lower doses
(Dalsenter et al. 2004).

PREGNANCY AND LACTATION

Information on the safety of yarrow during pregnancy and
lactation is limited. One animal study showed a decrease in
fetal weight in offspring of rats administered high (2.8 g/kg)
doses of yarrow, but no adverse effects were seen at lower
doses (Boswell-Ruys et al. 2003).

No information on the safety of yarrow during lactation
was identified. While this review did not identify any con-
cerns for use while nursing, safety has not been conclusively
established.

II. ADVERSE EVENTS

Case Reports of Adverse Events

Cases of contact allergy to yarrow have been documented
(Davies and Kersey 1986; Guin and Skidmore 1987) and are
believed to be caused primarily by the sesquiterpene lactone
o-peroxyachifolid (Hausen et al. 1991).

In patch testing of Asteraceae-sensitive individuals,
approximately 1.5% of 3800 test subjects were sensitive to
yarrow (Hausen 1996). Similarly, patch testing of 686 subjects
revealed 32 with sensitivity to several species of Asteraceae
plants, including yarrow (Paulsen et al. 1993).

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.



Animal Pharmacological Studies

No adverse effects on the male reproductive system were
observed in male rats orally administered up to 600 mg/kg
daily of an aqueous yarrow extract for 90 days. An increase
in the percentage of abnormal sperm was observed in rats
treated with 1.2 g/kg daily (Dalsenter et al. 2004).

In Vitro Pharmacological Studies

Inhibition of CYP450 isoenzymes CYP2C19, CYP19, and
CYP3A4 by a methanolic extract of yarrow was observed in
vitro (Scott et al. 2006).

A dose-dependent increase in bile flow was observed in
isolated perfused rat livers treated with a polar fraction of
yarrow (Benedek et al. 2006).

A methanol and water extract of yarrow demonstrated
estrogenic activity in estrogen receptor-positive human
breast cancer cells (MCF-7). Activation of estrogen receptors
o and B was seen (Innocenti et al. 2007).

IV. PREGNANCY AND LACTATION

A decrease in fetal weight was observed in offspring of
rats administered 2.8 g/kg daily of an ethanolic extract of
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Achillea millefolium

yarrow on gestational days 8 to 15, but no effects on fetuses
were seen when yarrow was administered on GD 1 to 8. No
changes in pre-implantation or post-implantation loss were
observed (Boswell-Ruys et al. 2003).

No information on the safety of yarrow during lactation
was identified.

V. ToxiciTy STUDIES
Acute Toxicity

The LD;, of both orally and subcutaneously administered
yarrow extract (2% in propylene glycol and water) in mice is
1 g/kg (Provital 1998).

Chronic Toxicity

No signs of toxicity were observed in rats administered up
to 1.2 g/kg daily of a yarrow aqueous extract for 90 days
(Cavalcanti et al. 2006).

Genotoxicity

A weakly genotoxic effect of a yarrow aqueous extract was
reported in Drosophila melanogaster (Graf et al. 1994).
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Achyranthes bidentata

Achyranthes bidentata Blume

SCN: achyranthes
PN: niu xi (root)

Quick REFERENCE SUMMARY

Safety Class: 2b,2d
Interaction Class: A

CONTRAINDICATIONS

Not for use in pregnancy except under the supervision of a
qualified healthcare practitioner (Bensky et al. 2004; Chen
and Chen 2004).

Not for use in excessive menstruation (Bensky et al.
2004; Chen and Chen 2004).

OTHER PRECAUTIONS
None known.

NoTICE

Uterine stimulant (Bensky et al. 2004; Chen and Chen 2004);
see Appendix 2.

EpiTors’ NOTE

Multiple species are traded under the name niu xi, and all
are contraindicated in pregnancy (Bensky et al. 2004).

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS

Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ApveRrse EVENTS

Case Reports of Adverse Events
No case reports of adverse events were identified.

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies

In mice intraperitoneally administered polysaccharides
from achyranthes at doses of 50, 100, or 200 mg/kg daily

Amaranthaceae

OCN: ox knee
Part: root

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

Texts on traditional Chinese medicine indicate that achy-
ranthes should not be used during pregnancy (Bensky et
al. 2004; Chen and Chen 2004). Dilation of the cervical os
was observed in association with achyranthes use in women
who had abortions (Chen and Chen 2004). Animal studies of
achyranthes have indicated anti-implantation, antifertility,
and uterine stimulating activity (Che 1988; Chen and Chen
2004; Zhu and Che 1987).

No information on the safety of achyranthes during lac-
tation was identified. While this review did not identify any
concerns for use while nursing, safety has not been conclu-
sively established.

for 15 days, the 50 mg/kg dose inhibited the growth of
introduced lung cancer tumors while the 200 mg/kg dose
increased tumor growth. Tumor growth in mice adminis-
tered 100 mg/kg was equivalent to that of the untreated con-
trol group (Jin et al. 2007).

Also see Pregnancy and Lactation for this entry.

In Vitro Pharmacological Studies
No relevant in vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

Dilation of the cervical os was observed in association with
achyranthes use in women who had abortions (Chen and
Chen 2004).

A benzene extract of achyranthes saponins orally
administered to mice at doses of 50 or 80 mg/kg reduced
female fertility and implantation. The chloroform extract
administered at doses of 80 or 120 mg/kg reduced fertility
but did not affect implantation (Che 1988).

A dose-dependent decrease in fertility was observed
in mice orally administered achyranthes saponins at doses
of 125 to 1000 mg/kg (EDs, was 218 mg/kg). Implantation
was prevented in mice orally administered 500 mg/kg of
achyranthes saponins 5 days after mating, although no such
activity was observed in rats administered 500 mg/kg. No



abortifacient activity was observed in rats orally adminis-
tered 2 g/kg daily achyranthes saponins on days 14 to 19
after mating (Zhu and Che 1987).

Administration of achyranthes to mated female mice at
doses of 250 to 500 mg/kg for 20 days resulted in a decrease
in fertility and increased risk of miscarriage (Chen and
Chen 2004).

Studies in rabbits and rats indicated that achyranthes
stimulates uterine contractions (dose and route of adminis-
tration not specified in English language translation) (Chen
and Chen 2004).

No information on the safety of achyranthes during lac-
tation was identified.
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Aconitum carmichaelii Debeaux

SCN: Sichuan aconite
PN: chuan wu (prepared main root); fu zi (prepared lateral root)

Quick REFERENCE SUMMARY

Safety Class: 3
Interaction Class: A

CONTRAINDICATIONS

Not for use except under the supervision of an expert quali-
fied in the appropriate use of this substance (Bensky et al.
2004; Bisset 1981; Chan 2009; Fitzpatrick et al. 1994; Lin et
al. 2004).

The unprepared root should never be taken internally
(Bensky et al. 2004).

OTHER PRECAUTIONS

References on traditional Chinese medicine indicate that
alcohol should not be consumed with Sichuan aconite, as
the absorption of the toxic constituents of Sichuan aconite
will be greatly enhanced (Bensky et al. 2004; Chen and
Chen 2004).

DRUG AND SUPPLEMENT INTERACTIONS

Extreme caution is advised for use of Sichuan aconite in
combination with antiarrhythmic medications (Chen and
Chen 2004).

Aconitum carmichaelii

V. ToxiciTy STUDIES
Acute Toxicity

The LD;, of an orally administered combination of the com-
pounds ecdysterone and inoteosterone in mice is 9 g/kg
(Chen and Chen 2004).

Short-Term Toxicity

No abnormalities in blood parameters, liver, or kidneys
were observed in mice orally administered an achyranthes
decoction at a dose of 60 g/kg daily for 30 days (Chen and
Chen 2004).

Jin, L.Q., Z]. Zheng, Y. Peng, et al. 2007. Opposite effects on tumor
growth depending on dose of Achyranthes bidentata polysaccha-
rides in C57BL/6 mice. Int. Immunopharmacol. 7(5):568-577.

Zhu, H., and X. Che. 1987. Study on antifertility effect of
Achyranthes bidentata saponins on rats and mice. Xi‘an Yike
Daxue Xuebao 8(3):246-249.

Ranunculaceae

OCN: Japanese aconite
Part: prepared main and lateral root

EprTors’ NOTES

Both prepared and unprepared Sichuan aconite are available
commercially. Sichuan aconite contains aconitine, a toxic
alkaloid that affects the heart and the central nervous sys-
tem (Bensky et al. 2004). Due to aconitine content, the unpre-
pared root is highly toxic and is the primary herb associated
with serious adverse events in traditional Chinese medicine
hospitals in Hong Kong (Chan 2002; Chan et al. 1994a, 1994c;
Poon et al. 2006). Processing of Sichuan aconite root greatly
reduces the content of aconitine (Chen and Chen 2004). The
prepared root, that has been processed to reduce toxicity, is
the subject of this entry.

Sichuan aconite may be prepared in several ways, the
most common of which is to cook the herb at boiling tem-
perature for several hours. Such processing reduced the
toxicity of Sichuan aconite to between 1/2000 and 1/4000 of
the toxicity of the unprocessed herb (Chen and Chen 2004).
Heat processing at temperatures above 120°C for 50 minutes
decreased the diester alkaloids, such as mesaconitine, aconi-
tine, and hypaconitine, and increased monoester alkaloids,
such as benzoylmesaconine, benzoylaconine, and benzoyl-
hypaconine, whereas heating to 105°C preserved the diester
alkaloids (Taki et al. 1998).



Aconitum carmichaelii

A text on traditional Chinese medicine notes that while
prepared Sichuan aconite is recognized to be toxic, if the
appropriate dosage of the prepared root is combined with
other appropriate ingredients such as ginger and licorice,
and the patient is carefully instructed on the method of
proper decoction, little likelihood of toxicity exists (Bensky
et al. 2004).

Other species of Aconitum are also in trade (Bensky et al.
2004), and all should be considered class 3.

ADVERSE EVENTS AND SIDE EFFECTS

Cases of aconite poisoning have been reported; some have
been fatal. Characteristic symptoms of poisoning include
nausea, vomiting, generalized paresthesia (numbness),
irregular heartbeat, and cold extremities (Bisset 1981;
Fitzpatrick et al. 1994).

A review of case reports of poisoning from various spe-
cies of aconite indicated that the risk of poisoning is higher

REeviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ApvERSE EVENTS
Case Reports of Adverse Events

Aconite poisoning has been reported to occur after mistaken
use of the unprepared herb, inappropriate preparation, or
overdose. Poisoning may affect the nervous system (dizzi-
ness, blurred vision, mydriasis, loss of vision, and numbness of
mouth, limbs, or whole body), digestive system (severe nausea
and vomiting), and circulatory system (palpitations, low blood
pressure, cold extremities, chest pain, bradycardia, sinus tachy-
cardia, ventricular ectopics, ventricular arrhythmias, and junc-
tional rhythm) (Bisset 1981; Chan 2009; Fitzpatrick et al. 1994).

Toxic effects are caused by the alkaloid aconitine (Fu et
al. 2006; Lin et al. 2004). Aconitine and other alkaloids acti-
vate the sodium channel and have widespread effects on the
excitable membranes of cardiac, neural, and muscle tissues.
Muscarinic activation also causes hypotension and bradyar-
rhythmias (Chang and But 1986).

A number of cases of aconite poisoning have been
reported, most with typical clinical symptoms of aconite

with inadequately processed aconite root, improperly
prepared extracts (i.e., patients not boiling root as long as
directed when making decoctions), large doses, and alcohol-
based extracts (Lin et al. 2004).

PHARMACOLOGICAL CONSIDERATIONS
See Adverse Events and Side Effects above.

PREGNANCY AND LACTATION

Traditional Chinese medicine texts contraindicate the use of
prepared Sichuan aconite in pregnancy (Bensky et al. 2004;
Chen and Chen 2004).

No information on the safety of prepared Sichuan aco-
nite during lactation was identified. While this review did
not identify any concerns for use while nursing, safety has
not been conclusively established, and this substance is not
recommended for use except under the supervision of an
expert qualified in its appropriate use.

poisoning; some cases were fatal (But et al. 1994; Chan 2002;
Chan et al. 1993, 1994a, 1994b, 1994c; Fatovich 1992; Fujita et
al. 2007; Kolev et al. 1996; Lowe et al. 2005; Smith et al. 2005;
Tai et al. 1992a, 1992b). Severe poisoning has been reported
after consumption of as little as 0.2 mg of the compound
aconitine or decoctions prepared from a Chinese herbal pre-
scription containing 6 g of prepared Sichuan aconite (But
et al. 1994). The toxic dose range is reported to be between
15 and 60 g of dried root prepared as a decoction, and is
dependent on the time of harvest, method of preparation,
and length of decocting time (Bensky et al. 2004).

A review of case reports of poisoning from various spe-
cies of aconite indicated that the risk of poisoning is higher
with inadequately processed aconite root, improperly
prepared extracts (i.e., patients not boiling root as long as
directed when making decoctions), large doses, and alcohol-
based extracts (Lin et al. 2004).

III. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies

No relevant human pharmacological studies of prepared
Sichuan aconite were identified.

Animal Pharmacological Studies

A dose-dependent decrease in plasma glucose levels was
seen in diabetic rats orally administered up to 50 mg/kg
prepared Sichuan aconite. The plasma glucose-lowering
effect was eliminated by blockage of p-opioid receptors
(Liou et al. 2006).

In mice orally administered 1 mg/kg daily of the
compound aconitine, various types of arrhythmias were
observed including ventricular fibrillation, ventricular
tachycardia, and bundle branch block. The arrhythmias
occurred within 30 minutes of administration of aconitine,



and persisted after 90 min. The concentration of aconitine
in organs and blood gradually decreased after repeated
administration, such that on day 22 of the study, transient
ventricular tachycardia and bundle branch block were
rarely observed. Twenty percent of mice died in the first 2
days of the study, presumably due to aconitine poisoning
(Wada et al. 2005).

A decrease in urine taurine and trimethylamine N-oxide
(TMAO) and increase in urine citrate, 2-oxoglutarate, succi-
nate, and hippurate were observed in rats administered an
aqueous extract of prepared Sichuan aconite at a dose of 18,
36, or 88 g/kg daily for 14 days (Li et al. 2008).

In Vitro Pharmacological Studies

A study in rat liver microsomes suggested that the com-
pound aconitine may be metabolized by CYP3A and
CYP1A1/2 (Cao et al. 2001).

IV. PREGNANCY AND LACTATION

Traditional Chinese medicine texts indicate that prepared
Sichuan aconite is contraindicated in pregnancy (Bensky et
al. 2004; Chen and Chen 2004).

No malformations were found in fetuses of rats
treated with doses up to 10.3 g/kg prepared Sichuan aco-
nite, although the body weight and food consumption were
reduced in the pregnant rats. Fetuses of rats administered 8.3
g/kg of Aconitum kusnezoffii had a reduction in body length
and breastbone calcification (Xiao et al. 2005). The dosage
form and route of administration used in this study was not
specified in the English language abstract but is likely to
have been a decoction administered orally (Xiao et al. 2005).

In rat embryos treated with the compound aconi-
tine at doses of 0, 1, 2.5, 5, or 10 ug/ml, with or without S9
mix, embryonic growth and development were adversely
affected at the concentration of 2.5 pg/ml aconitine with-
out S9 mix. Effects included reduced crown-rump length
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Aconitum carmichaelii

and head length, decreased number of somites, and lower
morphologic score. When the concentration of aconitine was
increased to 5 ug/ml, severe dysmorphogenesis effects were
observed, including cardiac defects, irregular somites, and
brain malformation (Xiao et al. 2007).

No information on the safety of prepared Sichuan aco-
nite during lactation was identified.

V. ToxiciTy STUDIES
Acute Toxicity

The LD;, of prepared Sichuan aconite is 161 g/kg from oral
administration and 3.5 g/kg from intravenous administra-
tion (Chen and Chen 2004). The LDs, of unprepared Sichuan
aconite in mice is 549 g/kg from oral administration and
049 g/kg from intravenous administration (Chen and Chen
2004). The LDy of orally administered Sichuan aconite root
is approximately 10 g/kg in rats and over 10 g/kg in mice
(Minematsu et al. 1996).

The lethal human dose of the compound aconitine is
reported as 3 to 6 mg (Frohne and Pfander 1983).

Short-Term Toxicity

In mice intraperitoneally administered a decoction of
Sichuan aconite or Aconitum kusnezoffi, at doses of 40, 200, or
400 mg/kg, no changes in liver or kidney parameters were
seen at a dose of 40 mg/kg, while at doses of 200 or 400,
high serum levels of lactate dehydrogenase were observed
along with histological changes in the liver and kidney, but
no significant changes in heart or gonads were seen (Chan
et al. 1995).

Myelo-optic neuropathy was observed in rabbits intra-
peritoneally administered a tincture of Aconitum spp. con-
taining 0.6 mg/kg total alkaloids (Suk et al. 1994).

In rats orally administered prepared Sichuan aconite
daily for 5 weeks, the nontoxic level was estimated to be over
2.5 g/kg daily (Minematsu et al. 1996).

Chan, T.Y., B. Tomlinson, and J.A. Critchley. 1993. Aconitine poison-
ing following the ingestion of Chinese herbal medicines: A report
of eight cases. Aust. N. Z. |. Med. 23(3):268-271.

Chan, T.Y., B. Tomlinson, J.A. Critchley, and C.S. Cockram. 1994b.
Herb-induced aconitine poisoning presenting as tetraplegia.
Vet. Hum. Toxicol. 36(2):133-134.

Chan, TY.,, B. Tomlinson, L.K. Tse, et al. 1994c. Aconitine poi-
soning due to Chinese herbal medicines: A review. Vet. Hum.
Toxicol. 36(5):452-455.

Chan, T.Y.K. 2002. Incidence of herb-induced aconitine poison-
ing in Hong Kong: Impact of publicity measures to promote
awareness among the herbalists and the public. Drug Safety
25(11):823-828.

Chan, T.Y.K. 2009. Aconite poisoning. Clin. Toxicol. 47(4):279-285.




Acorus calamus

Chan, W.Y,, TB. Ng, J.L. Lu, et al. 1995. Effects of decoctions
prepared from Aconitum carmichaeli, Aconitum kusnezoffii and
Tripterygium wilfordii on serum lactate dehydrogenase activity
and histology of liver, kidney, heart and gonad in mice. Hum.
Exp. Toxicol. 14(6):489-493.

Chang, H.-M., and P.P.H. But. 1986. Pharmacology and applications
of Chinese materia medica. English ed. Singapore, Philadelphia:
World Scientific.

Chen, ] K., and T.T. Chen. 2004. Chinese medical herbology and phar-
macology. City of Industry, CA: Art of Medicine Press.

Fatovich, D.M. 1992. Aconite: A lethal Chinese herb. Ann. Emerg.
Med. 21(3):309-311.

Fitzpatrick, A.J., M. Crawford, RM. Allan, and H. Wolfenden.
1994. Aconite poisoning managed with a ventricular assist
device. Anaesth. Intensive Care 22(6):714-717.

Frohne, D., and H.]. Pfander. 1983. A colour atlas of poisonous plants.
2nd ed. London: Wolfe Publishing.

Fu, M., M. Wu, Y. Qiao, and Z. Wang. 2006. Toxicological mecha-
nisms of Aconitum alkaloids. Pharmazie 61(9):735-741.

Fujita, Y., K. Terui, M. Fujita, et al. 2007. Five cases of aconite poison-
ing: Toxicokinetics of aconitines. J. Anal. Toxicol. 31(3):132-137.

Kolev, S.T., P. Leman, G.C. Kite, et al. 1996. Toxicity following acci-
dental ingestion of Aconitum containing Chinese remedy. Hum.
Exp. Toxicol. 15(10):839-842.

Li, L., B. Sun, Q. Zhang, et al. 2008. Metabonomic study on
the toxicity of Hei-Shun-Pian, the processed lateral root of
Aconitum carmichaelii Debx.(Ranunculaceae). J. Ethnopharmacol.
116(3):561-568.

Lin, C.C,, T.Y. Chan, and J.F. Deng. 2004. Clinical features and
management of herb-induced aconitine poisoning. Ann. Emerg.
Med. 43(5):574-579.

Liou, S.S., LM. Liu, and M.C. Lai. 2006. The plasma glucose lower-
ing action of Hei-Shug-Pian (sic), the fire-processed product of
the root of Aconitum (Aconitum carmichaeli), in streptozotocin-
induced diabetic rats. J. Ethnopharmacol. 106(2):256-262.

Acorus calamus L.

SCN: calamus
AN: vacha
OCN: acorus; sweet calamus; sweetflag

Quick REFERENCE SUMMARY

Safety Class: 3
Interaction Class: A

CONTRAINDICATIONS

Not for use except under the supervision of an expert
qualified in the appropriate use of this substance (Chadha
1988; De Smet 1985; Leung and Foster 1996; Martindale and
Reynolds 1996; Wichtl 2004).

OTHER PRECAUTIONS
None known.
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Acoraceae

Part: rhizome of the asarone-containing triploid or tetra-
ploid varieties

DRUG AND SUPPLEMENT INTERACTIONS
None known.

Norice

Alkenylbenzenes (B-asarone and a-asarone) (usually 1.1-
2.6%; up to 8.0%) (Hanson et al. 2005, Kumar et al. 2000;
Motley 1994; Oprean et al. 1998; Subramanian et al. 2004;
Widmer et al. 2005); see Appendix 1.

EpiTors’ NOTES

Calamus grows wild in India, China, Europe, and North
America, and the chemical composition of the plant material



varies according to origin. The essential oil of plants from
India contains up to 75% B-asarone (see Alkenylbenzenes in
Appendix 1), while the oil of calamus from Japan and eastern
Russia contains 10-40%, oil from European plants contains
approximately 13%, and that from North America contains
almost no B-asarone (Keller and Stahl 1982, 1983; Raina et al.
2003; Stahl and Keller 1981; Subramanian et al. 2008). Since
varieties of calamus may not be well differentiated in com-
merce, the caution stated for the Asian and European variet-
ies should be considered relevant to any sample that is not
positively identified as the North American variety.

Animal and in vitro studies have indicated that the com-
pound B-asarone has carcinogenic, mutagenic, and chromo-
some-damaging properties (Abel 1987; Balachandran et al.
1991, FAO/WHO 1981; Goggelmann and Schimmer 1983;
Habermann 1971; Hasheminejad and Caldwell 1994).

All varieties of calamus are prohibited in foods in the
United States (CFR 2011).

REvVIEW DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

Extracts of calamus have been shown to potentiate pento-
barbitone-induced sleeping time (Dandiya et al. 1959; Hazra
et al. 2007; Panchal et al. 1989).

II. ADVERSE EVENTS
Case Reports of Adverse Events
A 19-year-old man experienced diaphoresis, persistent vom-

iting, and mild leukocytosis after ingesting an 8-inch-long
calamus rhizome (Vargas et al. 1998).

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies

An ethanolic extract of calamus demonstrated immunomod-
ulatory potential by inhibiting proliferation of mitogen- and
antigen-stimulated human peripheral blood mononuclear
cells. The extract inhibited growth of several mouse and
human cell lines (Mehrotra et al. 2003).

Animal studies have indicated that calamus has a
depressant effect on the central nervous system (Agarwal et

Acorus calamus

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS

A reference text on traditional Chinese medicine indicated
that overdose and long-term use of calamus should be
avoided (Bensky et al. 2004).

PREGNANCY AND LACTATION

A study with calamus essential o0il in chicken eggs showed
no adverse effects on embryo development (Yabiku et al.
1979). No other information on the safety of calamus in preg-
nancy or lactation was identified.

While this review did not identify any concerns for use
while pregnant or nursing, safety has not been conclusively
established, and this substance is not recommended for use
except under the supervision of an expert qualified in its
appropriate use.

al. 1956; Dandiya et al. 1958, 1959; Dandiya and Cullumbine
1959; Dasgupta et al. 1977).

In Vitro Pharmacological Studies

Negative ionotropic and chronotropic effects were observed
in frog heart preparations treated with concentrations of 100
pg/ml of an alcohol extract of calamus (Panchal et al. 1989).

IV. PREGNANCY AND LACTATION

No teratogenic effects were observed in chicken eggs
injected with calamus essential oil at doses of 0.12, 0.60, 3.00,
15.00, or 75.00 mg/egg (Yabiku et al. 1979). Similarly, no tera-
togenic effects were observed in chicken eggs injected with
o-asarone at doses up to 4 mg/egg. In eggs injected with
B-asarone, 43% of embryos survived a dose of 0.04 mg/egg,
while none survived a dose of 4 mg/egg (Yabiku et al. 1979).

No information on the safety of calamus in lactation
was identified.

V. ToxiciTy STUDIES
Acute Toxicity

The LD, of orally administered calamus oil in rats was 0.77
g/kg for oil from Jammu (~75% P-asarone) (Jenner et al.
1964), 4.3 g/kg for oil from Kashmir (~5% B-asarone) (WHO
1981), and 3.5 g/kg for oil from Europe (~5% PB-asarone)
(WHO 1981).

The LD, of intraperitoneally administered European
calamus oil in mice was 1.1 g/kg for oil containing
B-asarone and 1.7 g/kg for oil with no B-asarone (Yabiku
etal. 1979). In rats, the intraperitoneal LD;, of the essential
oil was 299 mg/kg (Yabiku et al. 1979). The LD;, of intra-
peritoneally administered f-asarone in mice was 0.184 g/
kg (Yabiku et al. 1979).
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Chronic Toxicity

In rats fed diets containing 0, 500, 1000, 2500, or 5000 ppm (0,
0.05, 0.1, 0.25, and 0.5%) Jammu calamus essential oil (~75%
B-asarone) daily for 2 years, all of the 5000 ppm group died
within 45 weeks, all of the 2500 ppm group died within 68
weeks, and all of the 1000 ppm group died within 104 weeks.
Gross abnormalities were observed, including liver damage,
fluid in the pleural and or peritoneal cavity, and tumorous
masses in the intestines. Cardiac atrophy was observed in
both test and control animals but was more severe in test
animals (Taylor 1967, 1981).

In rats fed diets containing 0.1, 0.5, 1.0, or 2.0% European
calamus essential oil (~5% B-asarone) daily for 2 years, leio-
myosarcomas, hepatocellular adenomas, and hepatocellu-
lar adenocarcinomas were observed at the 1 and 2% dose
levels. Other dose-dependent adverse effects on the livers
were observed, with effects at the 0.1% dose being similar to
those in the controls, or slightly increased. Dose-dependent
changes observed in the heart included myocardial atrophy,
fibrosis, fatty degeneration, and fatty infiltration (Taylor 1981).

In rats fed diets containing 0, 400, 800, or 2000 ppm (0,
0.04, 0.08, or 0.2%) PB-asarone for 2 years, none of the ani-
mals receiving 2000 ppm B-asarone survived more than 84
weeks, and mortality was increased at the 800 ppm dose.
Gross pathological changes were observed and included
serous fluid in the abdominal and pleural cavities, liver
and kidney changes, and tumorous masses in the intestinal
tract. Occurrence of tumors was dose-related. Changes in
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the heart included myocardial atrophy, fibrosis, thrombosis,
fatty degeneration, and fatty infiltration (Taylor 1981).

Genotoxicity

No mutagenic activity of a calamus extract was observed
in Salmonella typhimurium strains TA97a, TA100, TA102,
and TA104. Dose-dependent antimutagenic activity was
observed at concentrations of 25 to 100 pg/plate (Aqil et al.
2008).

The compound cis-asarone has shown mutagenic activity
in vitro (Goggelmann and Schimmer 1983), although this activ-
ity has been characterized as weak in comparison with other
mutagenic/carcinogenic natural substances (Wichtl 2004).

No mutagenic activity of B-asarone was observed in
Salmonella typhimurium strains TA98, TA100, TA1535, TA1537,
or TA1538 at concentrations of 2 to 200 pg/plate with meta-
bolic activation. Tests without metabolic activation were not
completed (Hsia et al. 1979).

No mutagenic activity of o-asarone was observed in
the Ames test with Salmonella typhimurium at concentrations
of up to 5000 ppm with or without activation. In a related
study, B-asarone was not mutagenic at 50 ppm, but did show
mutagenic activity at a concentration of 5000 ppm with acti-
vation (Yabiku et al. 1979).

Cytotoxicity
An ethanol extract of calamus demonstrated cytotoxic activ-
ity in a brine shrimp lethality test (Padmaja et al. 2002).
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Acorus calamus L.
SCN: calamus
AN: vacha

Quick REFERENCE SUMMARY
Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.
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Acoraceae

OCN: acorus; sweet calamus; sweetflag
Part: rhizome of the diploid asarone-free variety

DRUG AND SUPPLEMENT INTERACTIONS
None known.

EpiToRrs’” NOTES

Calamus grows wild in India, China, Europe, and North
America, and the phytochemical profile of the plant material
varies according to origin. The essential oil of plants from
India contains up to 75% B-asarone (see Alkenylbenzenes in
Appendix 1), while the oil of calamus from Japan and eastern
Russia contains 10-40%, oil from European plants contains
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approximately 13%, and that from North America contains
almost no B-asarone (Keller and Stahl 1982, 1983; Raina et al.
2003; Stahl and Keller 1981; Subramanian et al. 2008). Since
varieties of calamus may not be well differentiated in com-
merce, the caution stated for the Asian and European variet-
ies should be considered relevant to any sample that is not
positively identified as the North American variety.

All varieties of calamus are prohibited in foods in the
United States (CFR 2011).

ADVERSE EVENTS AND SIDE EFFECTS
None known.

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions
Extracts of calamus have been shown to potentiate pento-

barbitone-induced sleeping time (Dandiya et al. 1959; Hazra
et al. 2007; Panchal et al. 1989).

II. ADVERSE EVENTS
Case Reports of Adverse Events
A 19-year-old man experienced diaphoresis, persistent vom-

iting, and mild leukocytosis after ingesting an 8-inch-long
calamus rhizome (variety unspecified) (Vargas et al. 1998).

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies

An ethanolic extract of calamus demonstrated immunomod-
ulatory potential by inhibiting proliferation of mitogen- and
antigen-stimulated human peripheral blood mononuclear
cells. The extract inhibited growth of several mouse and
human cell lines (Mehrotra et al. 2003).
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PHARMACOLOGICAL CONSIDERATIONS

A reference text on traditional Chinese medicine indicated
that overdose and long-term use of calamus should be
avoided (Bensky et al. 2004).

PREGNANCY AND LACTATION

A study in chicken eggs showed no teratogenic activity of
calamus essential oil (Yabiku et al. 1979). No other informa-
tion on the safety of calamus in pregnancy or lactation was
identified.

Animal studies have indicated that calamus has a
depressant effect on the central nervous system (Agarwal et
al. 1977, Dandiya et al. 1958, 1959; Dandiya and Cullumbine
1959; Dasgupta et al. 1977).

In Vitro Pharmacological Studies

Negative ionotropic and chronotropic effects were observed in
frog heart preparations treated with concentrations of 100 pg/
ml of an alcohol extract of calamus (Panchal et al. 1989).

IV. PREGNANCY AND LACTATION

No teratogenic effects were observed in chicken eggs
injected with calamus essential oil at doses of 0.12, 0.60, 3.00,
15.00, or 75.00 mg/egg (Yabiku et al. 1979).

No other information on the safety of calamus in preg-
nancy or lactation was identified.

V. ToxicIiTy STUDIES
Acute Toxicity
The LD;, of intraperitoneally administered calamus oil from

Europe in mice was 1.1 g/kg for oil containing B-asarone,
and 1.7 g/kg for oil with no B-asarone (Yabiku et al. 1979).

Genotoxicity

No mutagenic activity of a calamus extract was observed in
Salmonella strains TA97a, TA100, TA102, and TA104. Dose-
dependent antimutagenic activity was observed at concen-
trations of 25-100 ng/plate (Aqil et al. 2008).

Cytotoxicity
An ethanol extract of calamus demonstrated cytotoxic activ-
ity in a brine shrimp lethality test (Padmaja et al. 2002).
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Acorus gramineus Sol. ex Aiton

SCN: grass-leaf sweetflag
Syn: Acorus tatarinowii Schott
PN: shi chang pu (rhizome)

Quick REFERENCE SUMMARY

Safety Class: 3
Interaction Class: A

CONTRAINDICATIONS

Not for use except under the supervision of an expert qualified
in the appropriate use of this substance (Bensky et al. 2004).

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
See Pharmacological Considerations.

NorTiICcE

Alkenylbenzenes (B-asarone and o-asarone, 0.08-0.8%)
(Chang and But 1986; Chen and Chen 2004; Cho et al. 2002;
Sugimoto et al. 1997a, 1997b). (See Appendix 1.)

EpiToRs” NOTES

Different varieties of grass-leaf sweetflag and material of dif-
ferent geographical origin have varying levels of f-asarone
(see Alkenylbenzenes in Appendix 1) (Bensky et al. 2004;
Sugimoto et al. 1997b). Plant material with low B-asarone is
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Acoraceae

OCN: grass-leaf calamus
Part: rhizome

strongly preferred, while material high in f-asarone should
be used only when absolutely necessary, only for acute con-
ditions, and only for short periods (Bensky et al. 2004).

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS

Increases in pentobarbital-induced sleeping time have been
observed in mice after oral administration or aroma inhala-
tion of grass-leaf sweetflag (Koo et al. 2003; Liao et al. 1998).

PREGNANCY AND LACTATION

A study in chicken eggs showed no teratogenic activity of
compounds from grass-leaf sweetflag (Yabiku et al. 1979).
No other information on the safety of grass-leaf sweetflag in
pregnancy or lactation was identified.

While this review did not identify any concerns for use
while pregnant or nursing, safety has not been conclusively
established, and this substance is not recommended for use
except under the supervision of an expert qualified in its
appropriate use.
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REeviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

A dose-dependent increase in pentobarbital-induced sleep-
ing time was observed in mice orally administered an aque-
ous extract of 0.5 to 5.0 g/kg of grass-leaf sweetflag (Liao et
al. 1998).

Inhalation of the aroma of grass-leaf sweetflag also
prolonged the pentobarbital-induced sleeping time in mice
(Koo et al. 2003).

II. ApvERsE EVENTS
Case Reports of Adverse Events
No case reports of adverse events were identified.

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.
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Animal Pharmacological Studies

A dose-dependent decrease in locomotor activity was
observed in mice orally administered an aqueous extract of
0.5 to 5.0 g/kg of grass-leaf sweetflag (Liao et al. 1998).

In Vitro Pharmacological Studies
No relevant in vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

No teratogenic effects were observed in chicken eggs
injected with o-asarone at doses up to 4 mg/egg. In eggs
injected with B-asarone, 43% of embryos survived a dose
of 0.04 mg/egg, while none survived a dose of 4 mg/egg
(Yabiku 1980).

No information on the safety of grass-leaf sweetflag in
lactation was identified.

V. ToxicITy STUDIES

Also see entry for Acorus calamus rhizome of the asarone-con-
taining triploid or tetraploid varieties for more information
on the toxicity of B-asarone.

Acute Toxicity

The LD;, of intraperitoneally administered aqueous extract
of grass-leaf sweetflag in mice was 53 g/kg (Chen and Chen
2004). The LDs, of intraperitoneally administered o-asarone
in mice was 339 mg/kg. Toxic effects included seizures, con-
vulsions, and slowed respiration (Chen and Chen 2004).
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Actaea spp.

Actaea cimicifuga L.
SCN: Chinese cimicifuga
Syn: Cimicifuga foetida L.
PN: sheng ma (rthizome)
OCN: skunk bugbane

Actaea dahurica (Turcz. ex Fisch. & C.A. Mey.) Franch.
SCN: Chinese cimicifuga
Syn: Cimicifuga dahurica (Turcz. ex Fisch. & C.A. Mey.) Maxim.

Quick REFERENCE SUMMARY

Safety Class: 2d
Interaction Class: A

CONTRAINDICATIONS

A typical therapeutic use of Chinese cimicifuga is in the
initial stages of measles or measles with incomplete erup-
tions. Use after full eruption of measles is not recommended
(Bensky et al. 2004; Chen and Chen 2004).

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

ReviEwW DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS

Case Reports of Adverse Events

Overdoses of Chinese cimicifuga (standard dose listed as
decoction of 3-9 g) may cause nausea, vomiting, and gas-
troenteritis. High doses have been noted to cause headache,
tremors, tetanic contraction of limbs, lassitude, vertigo,
and abnormal erections. Extreme overdoses may result in
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Actaea spp.

Ranunculaceae

PN: sheng ma (rhizome)
OCN: Dahurian bugbane

Actaea heracleifolia (Kom.) J. Compton
SCN: Chinese cimicifuga

Syn: Cimicifuga heracleifolia Kom.

PN: sheng ma (rhizome)

OCN: large-leaf bugbane

Part: rhizome

ADVERSE EVENTS AND S1DE EFFECTS

A reference text on traditional Chinese medicine notes that
overdose (standard dose listed as decoction of 3-9 g) of
Chinese cimicifuga may cause headaches, dizziness, vom-
iting, tremors, gastroenteritis, and pathogenic erections
(Bensky et al. 2004).

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION
No information on the safety of Chinese cimicifuga in preg-
nancy or lactation was identified in the scientific or tradi-
tional literature. Although this review did not identify any
concerns for use while pregnant or nursing, safety has not
been conclusively established.

hypotension, dyspnea, delirium, and respiratory arrest
(Bensky et al. 2004; Chen and Chen 2004).

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies

The compound isoferulic acid, isolated from Chinese cimi-
cifuga, has been shown to lower plasma glucose in diabetic
rats in a dose-dependent manner with effects on plasma glu-
cose observed at doses of 5 mg/kg (intravenous) and higher
(Liu et al. 1999).

In Vitro Pharmacological Studies

An extract of Chinese cimicifuga demonstrated antibacte-
rial activity in Gram-positive and Gram-negative bacteria
(Moskalenko 1986).

IV. PREGNANCY AND LACTATION

No information on the safety of Chinese cimicifuga in preg-
nancy or lactation was identified.
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V. ToxicITy STUDIES
Acute Toxicity

The LD;, of a methanolic extract of Chinese cimicifuga
orally administered to mice could not be determined at
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Actaea racemosa L.

SCN: black cohosh
Syn: Cimicifuga racemosa (L.) Nutt.

Quick REFERENCE SUMMARY

Safety Class: 2B
Interaction Class: A

CONTRAINDICATIONS

Not for use in pregnancy except under the supervision of a
qualified healthcare practitioner.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

EpiTors’ NOTES

Analyses of black cohosh products associated with liver tox-
icity in Canada found that several products were not black
cohosh but instead a closely related species (Painter et al. 2010).
An analysis of products on the American market indicated
that 3 of 11 products tested contained Asian species of Actaea
in place of or in addition to Actaea racemosa (Jiang et al. 2006).

ADVERSE EVENTS AND SIDE EFFECTS

Broad attention has been paid to case reports of hepatotoxic-
ity in persons taking black cohosh. An assessment by the
European Medicines Agency (EMEA) of 7 published and
42 unpublished cases of hepatotoxicity reported in persons
taking black cohosh products concluded, “Overall, all dis-
cussed cases of literature and pharmacovigilance reports
are poorly documented” but nevertheless found three “pos-
sible” and two “probable” cases (EMEA 2006). Based on
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doses up to 10 g/kg. The LDj, of the same extract admin-
istered intraperitoneally to mice was 8.5 g/kg (Shibata et
al. 1975).

Moskalenko, S.A. 1986. Preliminary screening of far-eastern eth-
nomedicinal plants for antibacterial activity. ]. Ethnopharmacol.
15(3):231-259.

Shibata, M., Y. Yamatake, Y. Amagaya, and M. Fukushima. 1975.
Pharmacological studies on the Chinese crude drug “Shoma.”
L. Acute toxicity and anti-inflammatory action of Cimicifuga rhi-
zoma, Cimicifuga dahurica Maxim. (author’s transl.). Yakugaku
Zasshi 95(5):539-546.

Ranunculaceae

OCN: black bugbane; black snakeroot; rheumatism weed
Part: rhizome

some of the same and also additional case reports of hep-
atotoxicity, Britain’s Medicines and Healthcare Products
Regulatory Agency and the Australian Therapeutic Goods
Administration require cautionary labels on products con-
taining black cohosh (MHRA 2006; TGA 2006). The U.S.
Pharmacopoeia has also recommended cautionary labeling
(Mahady et al. 2008). Prior to the emergence of these case
reports, reviews of clinical trials and other safety data have
indicated that black cohosh is generally safe (Huntley and
Ernst 2003; Low Dog et al. 2003).

A review of 69 published and unpublished case reports
of black cohosh-associated hepatotoxicity indicated that
there was an excluded, unlikely, unrelated, or unassess-
able causality for black cohosh in 68 of 69 cases and “little,
if any, supportive evidence for a significant hepatotoxic risk
of black cohosh” (Teschke et al. 2009). Although one animal
study on black cohosh rhizome has identified a biologically
plausible mechanism of hepatotoxicity at high dose levels
(Liide et al. 2007), no changes in liver enzyme levels have
been observed in several human studies (Bai et al. 2007; Nasr
and Nafeh 2009; Osmers et al. 2005; van Breemen et al. 2009).
Healthcare practitioners and consumers should be aware of
the possible association between products containing black
cohosh and hepatotoxicity.

Occasional gastrointestinal discomfort has
reported to occur with black cohosh use (Bradley 1992).

been

PHARMACOLOGICAL CONSIDERATIONS

While preclinical human, animal, and in vitro studies gave
mixed results on the estrogenic activity of black cohosh,



6- and 12-month human clinical trials indicated a lack of
estrogenic effects (Huntley 2004; Liske et al. 2002; Mahady
2003, 2005; Raus et al. 2006; Reed et al. 2008).

PREGNANCY AND LACTATION

Black cohosh has been contraindicated by some references
for use during pregnancy due to the reported emmenagogic
effect (Brinker 2001; Dugoua et al. 2006). Contemporary
herbal practitioners, however, have not observed this effect
and have used black cohosh early in pregnancy to prevent
miscarriage (Upton 2002).

In this work, the contraindication for use in preg-
nancy is based on concerns regarding the recent cases of

REVIEW DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

A trial of single doses of digoxin (0.4 mg) before and after 14
days of black cohosh administration (40 mg/day) indicated
no interaction between black cohosh and digoxin (Gurley et
al. 2006).

Black cohosh (1090 mg, twice daily for 28 days) was
shown to inhibit CYP 2D6 in a nonclinically significant
manner (Gurley et al. 2005).

Case Reports of Suspected Drug or
Supplement Interactions
No cases of suspected drug interactions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ApvERSE EVENTS
Adverse Events Reported in Clinical Trials

In a systematic review of clinical trials, published case
reports and pharmacovigilance reporting center data,
Huntley and Ernst (2003) concluded that black cohosh is
generally safe. If products are taken for a limited amount
of time, the risk of adverse events is slight and the events
are usually mild and transient, with gastrointestinal upset
and rashes being the most common events reported. The
reviewers noted that some serious adverse events have been
reported, including hepatic and circulatory conditions, but
due to limited information on cases, causality could not be
determined (Huntley and Ernst 2003).

Similarly, a review of human clinical trials (including
over 2800 participants), postmarketing surveillance, and
uncontrolled case reports on black cohosh indicated a low
incidence (5.4%) of adverse events in persons taking black
cohosh. Of the adverse events reported, 97% were minor and
the severe events were attributed to causes other than black
cohosh use (Low Dog et al. 2003).
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hepatotoxicity reported in association with black cohosh use,
as the implications of these case reports and possible mecha-
nisms of hepatotoxicity have yet to be fully understood.

Black cohosh is traditionally used late in pregnancy,
in or around labor as a partus preparator (Ellingwood
1919; Felter 1891; Felter and Lloyd 1898; McFarlin et al. 1999;
Scudder 1903).

While one reference (Dugoua et al. 2006) noted low-level
evidence suggesting potential hormonal activity of black
cohosh could be a cause for concern during lactation, fur-
ther studies indicated a lack of estrogenic activity of black
cohosh (see Human pharmacological studies).

Case Reports of Adverse Events

As of October 2009, a total of 83 cases of liver toxicity associ-
ated with black cohosh use had been reported to drug moni-
toring agencies and or published in the literature (Mahady
et al. 2009). Using rating scales that generally include catego-
ries of “unassessable, unlikely, possible, probable, or highly
probable,” critical analyses of these case reports conclude
that most cases are “unlikely” or “possible” in relation to
black cohosh, while only two cases have been categorized as
“probable” and none as “highly probable.” Reviewers noted
that lack of detail in most of the cases made causality assess-
ment difficult (EMEA 2006; Mahady et al. 2008; Teschke
and Schwarzenboeck 2009). Synopses of the published case
reports are as follows.

A case of autoimmune hepatitis was reported in a
57-year-old woman with a history of polymyositis, dia-
betes, high blood pressure, and obstructive sleep apnea.
Medications being taken were labetalol, fosinopril, verapra-
mil, metformin, insulin, aspirin, and aminosalicylic acid.
The woman had been taking black cohosh (product and dose
unspecified) for approximately 1 week (Cohen et al. 2004).

Fulminant liver failure was reported in a 50-year-old
woman who had been taking 500 mg black cohosh daily for
5 months (Levitsky et al. 2005a). The initial case report did
not include any listed comedications or significant medical
history, although in a published erratum, the physicians
indicated that the patient had been consuming alcohol on
a regular basis and was taking the drug valaciclovir at the
time of the original incident (Levitsky et al. 2005b).

Fulminant liver failure was reported in a 54-year-old
woman who had been taking 1000 mg of an unspecified
black cohosh product daily for 8 months. The woman had a
history of fibromyalgia, osteoarthritis, depression, and hypo-
thyroidism and was also taking fluoxetine, propoxyphene,
acetaminophen, and levothyroxine (Lynch et al. 2006).

Acute hepatitis was reported in a 47-year-old woman
who had been taking 40 mg of an isopropanol extract of black
cohosh daily for 6 days (Whiting et al. 2002).
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Hepatitis was reported in a 50-year-old woman with a
history of gallstones, gastroesophageal reflux disease, and
anxiety who took 40 mg of black cohosh (product unspeci-
fied) daily for 2 weeks along with lansoprazole (Nisbet and
O’Connor 2007).

Acute liver failure was reported in a 41-year-old woman
who had been taking black cohosh for 2 weeks; the dose and
product used were not specified. In this case, the woman
developed giant cell hepatitis that increased in severity after
cessation of black cohosh (Dunbar and Solga 2007).

Elevated liver enzymes were reported in a 50-year-old
woman with a history of chronic fatigue and high blood pres-
sure. The woman had been taking black cohosh, although
the dose, duration, and product used were not specified (Joy
et al. 2008).

Elevated liver enzymes were reported in a 51-year-old
woman with a history of gallstones, fatty liver, and asthma who
had been taking black cohosh for 2 months. The black cohosh
dose and product used were not specified (Joy et al. 2008).

Liver failure was reported in a 51-year-old woman who
had been taking 20 mg of black cohosh intermittently for
3 years, with titration according to her menopausal symp-
toms. The woman had a history of obesity, gastric bypass
surgery, and alcoholism (Chow et al. 2008).

Liver injury was reported in a 42-year-old woman with
a history of hypothyroidism who had been taking black
cohosh (product and dose not specified) for 6 months along
with levothyroxine. Liver enzyme levels remained elevated
for several months after cessation of black cohosh (Guzman
et al. 2009).

Elevated liver enzymes were reported in a 53-year-
old woman with a history of irritable bowel syndrome.
Medications included dicyclomine and nonsteroidal anti-
inflammatory drugs as needed and a product containing
black cohosh and soy protein (dose, duration, and product
used not specified) (Guzman et al. 2009).

Chronic hepatitis was reported in a 58-year-old woman
with a history of high blood pressure, hypothyroidism, dia-
betes, and high cholesterol. The woman had been taking
80 mg of black cohosh extract daily for 1 year along with
irbesartan, levothyroxin, simvastatin, and insulin. The liver
injury was initially thought to be induced by simvastatin,
although discontinuation of simvastatin did not result in a
reduction of liver enzyme levels (Pierard et al. 2009).

Cutaneous vasculitis was reported in two patients tak-
ing 80 mg black cohosh daily for 2-4 months (one woman
was taking a product that contained black cohosh and “other
vitamin, mineral, and herbal supplements”). The vasculi-
tis resolved after treatment and cessation of black cohosh.
No other medications or significant medical history were
reported in either patient, and both patients declined a
rechallenge (Ingraffea et al. 2007).

A renal transplant rejection occurred 16 years post-
transplant in a woman taking black cohosh, alfalfa (Medicago
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sativa), azathioprine, and cyclosporine. The woman had
undergone treatment for breast cancer several months prior
to the incident (Light and Light 2003).

Other adverse events associated with black cohosh use
include a case of asthenia (Minciullo et al. 2006) and a case
of an erythematous rash (Meyer et al. 2007), each in women
who had been taking black cohosh for 1 year.

III. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies

Human clinical trials have indicated a lack of estrogenic
effects of black cohosh. In a clinical trial of 400 postmeno-
pausal women, administration of 40 mg of black cohosh
extract daily for 1 year did not produce any endometrial
hyperplasia or other adverse endometrial outcomes, and
no change in endometrial thickness was observed (Raus et
al. 2006). Likewise, in a clinical trial of peri- and postmeno-
pausal women, 24 weeks of black cohosh (39 or 127 mg/
day) administration did not produce any changes in vaginal
cytology and no systemic estrogenic effects were observed
(Liske et al. 2002).

No changes in vaginal cytology profiles, vaginal dry-
ness, menstrual cyclicity, or hormone profiles were observed
in women ages 45 to 55 orally administered 160 mg black
cohosh daily for 12 months (Reed et al. 2008).

No estrogenic activity was observed in postmenopausal
women orally administered 80 mg black cohosh daily for 12
weeks. Measures of estrogenicity included estrogenic mark-
ers in serum, pS2 levels, and cellular morphology in nipple
aspirate fluid (Ruhlen et al. 2007).

No changes in mammographic breast density, breast
cell proliferation, or endometrial thickness were observed in
postmenopausal women who consumed 40 mg daily of iso-
propanolic extract of black cohosh for 6 months (Hirschberg
et al. 2007).

In a retrospective cohort study of breast cancer survi-
vors, a delay in breast cancer recurrence was observed in
women using black cohosh, as compared to women not tak-
ing black cohosh (Zepelin et al. 2007).

In postmenopausal women taking 40 mg black cohosh
extract daily for 4 months, no changes in total hepatic blood
flow, bilirubin, y-glutamyltransferase, alkaline phospha-
tase, alanine aminotransferase, aspartate aminotransferase,
serum albumin, or prothrombin time and concentration
were observed (Nasr and Nafeh 2009). No changes in liver
enzyme levels were observed in other studies with women
taking 40 mg black cohosh daily for 3 or 4 months, or in
women given single doses up to 128 mg (Bai et al. 2007;
Osmers et al. 2005; van Breemen et al. 2009).

A human study with the compound 23-epi-26-deoxy-
actein , administered at doses of 1.4, 2.8, or 5.6 mg, indicated
that no phase I or phase II metabolites of this compound
were found. Based on the lack of metabolites, 23-epi-26-de-
oxyactein is believed to not be metabolized by cytochrome



P450 enzymes and thus is unlikely to be a source of interac-
tions caused by competition for CYP enzymes (van Breemen
et al. 2010).

Animal Pharmacological Studies

Reviews examining the estrogenic effects of black cohosh
have indicated that data from animal studies is mixed but
currently leans toward lack of estrogenic activity (Huntley
2004; Mahady 2003, 2005). Reviewers have noted that older
studies tend to demonstrate estrogenic effects while new
studies demonstrate a lack of estrogenicity. Increased uter-
ine weight and decreased luteinizing hormone (LH) levels
are indications of estrogenic activity (Upton 2002).

Studies in rats and mice (typically ovariectomized
animals) have indicated increased uterine weight and or
decreased luteinizing hormone (LH) levels in animals
administered black cohosh (Diiker et al. 1991; Eagon et al.
1999; Foldes 1959; Gizicky 1944; Jarry and Harnischfeger
1985; Jarry et al. 1985). Other studies have shown no increase
in uterine weight (Einer-Jensen et al. 1996; Kretzschmar et
al. 2005). In rats, black cohosh reduced bone mineral den-
sity loss with no effect on uterine weight or gene expression,
suggesting that black cohosh is an organ-specific selective
estrogen receptor modulator (Seidlova-Wuttke et al. 2003).

In rats orally administered up to 600 mg of a black
cohosh extract or up to 40 mg of a lipophilic fraction of black
cohosh extract, no uterotrophic activity was observed (Bolle
et al. 2007).

In mice genetically predisposed to breast cancer that
were fed diets containing black cohosh at a level equivalent
to a human 40 mg daily dose, no differences were detected
in the incidence or onset of mammary tumors. In tumor-
bearing mice, an increase in the incidence of lung metastases
was observed in animals on the same black cohosh-contain-
ing diet (Davis et al. 2008).

In rats with estrogen-dependent mammary tumors,
treatment with black cohosh did not stimulate cancerous
growths (Freudenstein et al. 2002). Likewise, in rats with
endometrial cancer treated with black cohosh alone or with
tamoxifen, animals in both the black cohosh and black
cohosh plus tamoxifen treatment groups had fewer metas-
tases and smaller tumor mass than the untreated control
animals (Nisslein and Freudenstein 2004).

In Vitro Pharmacological Studies

Reviews examining the estrogenic effects of black cohosh
have indicated that data from in vitro studies is mixed
but leans toward lack of estrogenic activity (Huntley 2004;
Mahady 2003, 2005). The authors noted that older studies
tend to demonstrate estrogenic effects while new studies
demonstrate a lack of estrogenicity.

In vitro experiments have examined effects of black
cohosh on proliferation of various cancer cell lines, mostly
on estrogen receptor-positive breast cancer lines. A num-
ber of studies have shown that black cohosh did not cause
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cell proliferation and in some cases even inhibited prolif-
eration (Bodinet and Freudenstien 2002; Dixon Shanies
and Shaikh 1999; Einbond et al. 2007, 2008; Freudenstein
and Bodinet 1999; Gaube et al. 2007; Hostanska et al. 2004;
Lupu et al. 2003; Nesselhut et al. 1993; Rice et al. 2007; Zava
et al. 1998), while others have indicated a proliferative effect
(Harnischfeger and Cillien 1996; Liu et al. 2001a; Lohning et
al. 2000). Similarly, studies examining the binding of black
cohosh to estrogen receptors have shown no binding (Diiker
et al. 1991; Eagon et al. 1996; Harnischfeger and Cillien 1996;
Liu et al. 2001b; Zava et al. 1998; Zierau et al. 2002), while
others have shown binding (Jarry et al. 1985, 1999, 2003; Liu
et al. 2001a).

In mouse mammary tumor cells, treatment with black
cohosh increased the cytotoxicity of doxorubicin and
docetaxel and decreased the cytotoxicity of cisplatin, but did
not alter the effects of radiation or 4-hydroperoxycyclophos-
phamide (an analog of cyclophosphamide that is active in
cell culture) (Rockwell et al. 2005).

In human liver cancer cells (HepG2), an ethanol extract
of black cohosh impaired mitochondrial B-oxidation at a
concentration of 10 pg/ml and demonstrated cytotoxic activ-
ity at a concentration of 75 pg/ml (Liide et al. 2007).

In estrogen receptor-positive breast cancer cells (MCF-
7), black cohosh alone did not show any stimulatory effect on
cell growth, while a dose-dependent inhibition of estrogen
proliferative effect with black cohosh was noted. A combina-
tion of black cohosh with increasing tamoxifen concentra-
tions further inhibited breast cancer cell growth (Al-Akoum
et al. 2007).

Black cohosh was shown to be a partial agonist of the
p-opiate receptor in hamster ovary cells expressing human
opiate receptors (Rhyu et al. 2006).

IV. PREGNANCY AND LACTATION

Limited scientific information is available on the use of black
cohosh during pregnancy and labor. Traditional use indi-
cates black cohosh as a partus preparator (Upton 2002).

Reviewing the available literature, Dugoua et al. (2006)
concluded that low-level evidence showed concerns for use
during pregnancy due to labor inducing effects, hormonal
effects, emmenagogue properties, and anovulatory effects
(Dugoua et al. 2006). Those authors noted that low-level evi-
dence suggested that potential hormonal activity of black
cohosh could be a cause for concern during breast-feeding.
Human studies conducted since that review was completed
have indicated a lack of estrogenic activity of black cohosh
(see Human pharmacological studies).

One reference (Dugoua et al. 2006) noted low-level
evidence suggesting potential hormonal activity of black
cohosh could be a cause for concern during lactation, while
other studies indicated a lack of estrogenic activity of black
cohosh (see Human pharmacological studies).
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REeviEw DETAILS

V. ToxicITy STUDIES
Acute Toxicity

The LDj, of the compound acteina was greater than 500 mg/
kg in mice after intraperitoneal administration, was 1000
mg/kg in rats after oral administration, and was 70 mg/
kg in rabbits after intravenous administration. Toxic doses
of acteina could not be determined in rabbits administered
the compound orally or subcutaneously (Genazzani and
Sorrentino 1962).

Short-Term Toxicity

In a study of an ethanolic extract of black cohosh adminis-
tered by gavage to rats in daily doses from 1 to 1000 mg/kg
for 21 days, some dose-dependent changes in liver cell mito-
chondria were observed beginning at the 10 mg/kg dose. At
10 mg/kg, a slight amount of mitochondrial swelling and an
enlargement of bile canaliculi was observed. At the 100 or
300 mg/kg dose, more distinct mitochondrial swelling and
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alterations in mitochondrial morphology such as vacuoles
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No changes in liver morphology or hepatic function indi-
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Chronic Toxicity
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Adenophora spp.

Adenophora stricta Miq.

SCN: adenophora

PN: nan sha shen (root)

OCN: ladybells

Adenophora triphylla (Thunb. ex Murray) A. DC.

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

REVIEW DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ApvERrse EVENTS
Case Reports of Adverse Events
Inappropriate use of adenophora may cause headaches,

weakness, apathy, aversion to cold, distended abdomen,
vomiting, or delayed menstruation (Bensky et al. 2004).
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Adenophora spp.

Campanulaceae

SCN: adenophora

Syn: Adenophora tetraphylla Fisch.
PN: nan sha shen (root)

OCN: ladybells

Part: root

ADVERSE EVENTS AND SIDE EFFECTS

Allergic reactions to adenophora have been reported
(Bensky et al. 2004).

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

No information on the safety of adenophora in pregnancy or
lactation was identified in the scientific or traditional litera-
ture. Although this review did not identify any concerns for
use while pregnant or nursing, safety has not been conclu-
sively established.

Allergic reactions to adenophora, including drug rash
and asthma, have been reported (Bensky et al. 2004).

III. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.

In Vitro Pharmacological Studies

Methanol and ethanol extracts of adenophora exhibited
weak estrogenic effects in recombinant yeast system assays
(Kang et al. 2006; Kim et al. 2008).

IV. PREGNANCY AND LACTATION

No information on the use of adenophora during pregnancy
or lactation was identified.

V. ToxicITY STUDIES
No toxicity studies were identified.

Kim, I.G., S.C. Kang, K.C. Kim, E.S. Choung, and O.P. Zee. 2008.
Screening of estrogenic and antiestrogenic activities from
medicinal plants. Env. Toxicol. Pharmacol. 25(1):75-82.




Adiantum spp.

Adiantum spp.

Adiantum capillus-veneris L.

SCN: maidenhair fern

OCN: southern maidenhair; Venus” hair fern
Adiantum pedatum L.

QuicKk REFERENCE SUMMARY

Safety Class: 2b
Interaction Class: A

CONTRAINDICATIONS

Not for use in pregnancy except under the supervision of a
qualified healthcare practitioner (List and Hérhammer 1973;
Taylor 2005).

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS
Case Reports of Adverse Events
No case reports of adverse events were identified.
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Adiantiaceae

SCN: maidenhair fern
OCN: northern maidenhair
Part: herb

ADVERSE EVENTS AND SIDE EFFECTS

“Large” doses may be emetic (Chadha 1988; List and
Horhammer 1973).

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

Maidenhair fern has traditionally been used to promote
menstruation (Taylor 2005). Use in pregnancy is not recom-
mended except under the supervision of a qualified health-
care practitioner.

No information on the safety of maidenhair fern during
lactation was identified. While this review did not identify
any concerns for use while nursing, safety has not been con-
clusively established.

ITII. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.

In Vitro Pharmacological Studies
No relevant in vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

Maidenhair fern has traditionally been used to promote
menstruation (Taylor 2005).

No information on the safety of maidenhair fern during
lactation was identified.

V. ToxicITy STUDIES
No toxicity studies were identified.



Aesculus hippocastanum L.

SCN: horse chestnut

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

ADVERSE EVENTS AND S1DE EFFECTS
Systematic reviews and meta-analyses of clinical trials with
horse chestnut indicate that horse chestnut is generally well
tolerated with few associated adverse events (Pittler and
Ernst 2006; Siebert et al. 2002). Mild adverse events reported
in clinical trials were gastrointestinal complaints, dizziness,
nausea, headache, and itching (Pittler and Ernst 2006).

Allergic reactions, including anaphylactic reactions, to
horse chestnut have been reported (Jaspersen-Schib et al.
1996; Sirtori 2001).

Cases of kidney and liver damage have been reported
in association with injections of purified extracts of horse
chestnut (Grasso and Corvaglia 1976; Hellberg et al. 1975;

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS
Adverse Events Reported in Clinical Trials

A systematic review of double-blind, controlled studies
of horse chestnut indicated that 14 of the identified stud-
ies reported on adverse events. Of the 14, 4 reported that
there were no treatment-related adverse events in the horse
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Aesculus hippocastanum

Hippocastanaceae

Part: seed

Klose and Pistor 1976; Takegoshi et al. 1986; Voigt and Junger
1978). No such reactions have been reported or are expected
with oral use of horse chestnut (Mills and Bone 2005).

PHARMACOLOGICAL CONSIDERATIONS

In vitro studies examining the effects of horse chestnut
on the drug-metabolizing isoenzymes CYP3A4, CYP1A2,
CYP2D6, CYP2E], and CYP2C19, and P-glycoprotein (P-gp)
drug efflux transporters showed some effects on these iso-
enzymes and transporters, but none were thought to be clin-
ically relevant (Brandin et al. 2007; Hellum et al. 2007, 2009;
Hellum and Nilsen 2007, 2008).

PREGNANCY AND LACTATION

No adverse effects on fetal development were reported in
several clinical studies on the use of horse chestnut extract
in pregnant women (Alter 1973; Steiner 1990; Steiner and
Hillemanns 1986, 1990). In animal studies, decreased fetal
weight was observed in rabbits orally administered high
doses (300 mg/kg) of horse chestnut. No adverse effects
were observed at the same dose in rats or lower doses (100
mg/kg) in rats or rabbits (Liehn et al. 1972).

No information on the safety of horse chestnut during
lactation was identified. While this review did not identify
any concerns for use while nursing, safety has not been con-
clusively established.

chestnut groups. In 6 studies, gastrointestinal complaints,
dizziness, nausea, headache, and pruritus were reported
with a frequency ranging from 1 to 36% of treated patients.
The remaining 4 studies reported that horse chestnut treat-
ments were well tolerated. The review characterized adverse
events in the horse chestnut groups as mild and infrequent
(Pittler and Ernst 2006).

A meta-analysis of randomized controlled trials (total-
ing 1051 patients) and large-scale observational studies
(totaling 10,725 patients) of horse chestnut extract indicated
that no serious adverse events were reported in the trials
and studies and that treatment with horse chestnut extract
did not significantly increase mild adverse events (Siebert
et al. 2002).

Case Reports of Adverse Events

Cases of acute renal failure have been reported in children
who were intravenously administered injections of 0.5 mg/
kg (approximately 2 to 3 times the recommended dose) of
aescin (a mixture of saponins from horse chestnut) for an



Aesculus hippocastanum

average of 4 days. The cases were primarily seen in children
ages 2 to 10 and were observed after 3 to 4 days of normal
renal function. The overall mortality rate was 10.7% (Grasso
and Corvaglia 1976; Hellberg et al. 1975; Klose and Pistor
1976; Voigt and Junger 1978). Commenting on these cases, a
text on the use of drugs in patients with renal insufficiency
notes that the cases involved patients administered either the
standard dose or overdose, and that some were also taking
other drugs. Also, most of the patients were polytraumatic
after accidents or had undergone severe surgery, conditions
that alone may lead to acute renal failure (Seyffart 1991).
Aescin may cause hemolysis after injection, and the liber-
ated hemoglobin can deposit in the kidneys, leading to renal
failure. Such effects are not expected with oral use of horse
chestnut (Mills and Bone 2005).

Hepatic injury was reported in a 37-year-old man who
had received a single intramuscular injection of 65 mg of a
standardized horse chestnut extract prior to surgery. Liver
tests performed 17 days after injection revealed moderate
elevation of total bilirubin, ALP, GGTP and mild eosino-
philia. The lymphocyte stimulation test was positive, and
the liver biopsy demonstrated marked cholestasis with
zonal necrosis in the centrilobular areas but showed little or
no changes in the portal tracts (Takegoshi et al. 1986).

Allergic reactions, including anaphylactic reactions, to
horse chestnut have been reported (Jaspersen-Schib et al.
1996; Sirtori 2001).

III. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies

In trials assessing the renal effects of intravenously admin-
istered aescin (a mixture of saponins from horse chestnut; 10
to 25 mg daily for 3 to 10 days), no impairment of renal func-
tion was observed in patients with healthy kidneys, and no
worsening of function was observed in patients with renal
impairment (Ascher 1977, Bastian and Valilensieck 1976;
Sirtori 2001; Wilhelm and Feldmeier 1975).

Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.

In Vitro Pharmacological Studies

Inhibition of the drug-metabolizing isoenzyme CYP3A4 and
the P-gp drug efflux transporters was observed in cDNA
baculovirus-expressed CYP3A4 and Caco-2 cells treated
with horse chestnut extract. The effects were less than that
of St. John’s wort (Hellum and Nilsen 2008). Some inhibition
of CYP2D6 was observed in cDNA baculovirus-expressed
CYP2D6, although the activity was not considered to be clin-
ically relevant (Hellum and Nilsen 2007).

General inhibitory potential of the drug-metabolizing
isoenzymes CYP1A2, CYP2D6, and CYP3A4 were observed
in primary human hepatocytes treated with an extract
of horse chestnut. The activity was less than that of other
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botanicals considered to have clinically relevant CYP inter-
actions (Hellum et al. 2007).

A twofold induction of the drug-metabolizing isoen-
zyme CYP1A2 was observed in human colon cancer cells
(LS180) treated with horse chestnut extract. No effects on
CYP3A4 or the transporter protein MDR1 were observed
(Brandin et al. 2007).

No significant effects of horse chestnut extract were
observed in the drug-metabolizing isoenzymes CYP2C19
and CYP2E1 in cultured human hepatocytes (Hellum et
al. 2009).

IV. PREGNANCY AND LACTATION

Several clinical studies on the use of horse chestnut extract
in pregnant women have been completed. Dosages were 480
to 600 mg daily (standardized to 100 mg aescin) for 2 to 4
weeks. In these studies, no adverse effects on fetal develop-
ment were reported (Alter 1973; Steiner 1990; Steiner and
Hillemanns 1986; Steiner and Hillemanns 1990).

No teratogenic effects were observed in the offspring of
rats orally administered 100 or 300 mg/kg or rabbits orally
administered 100 mg/kg horse chestnut extract during
pregnancy. In rabbits administered 300 mg/kg, a signifi-
cant reduction in the weight of fetuses was observed (Liehn
et al. 1972). No teratogenic or embryotoxic effects of horse
chestnut extract were observed in rats intravenously admin-
istered 9 or 30 mg/kg on days 6 to 15 of pregnancy, or rabbits
administered the same doses on days 6 to 18 of pregnancy
(Liehn et al. 1972).

No information on the safety of horse chestnut during
lactation was identified.

V. ToxiciTy STUDIES
Acute Toxicity

The LD;, of orally administered horse chestnut extract
is 990 mg/kg in mice, 2150 mg/kg in rats, 1120 mg/kg
in guinea pigs, 1530 mg/kg in rabbits, 10,700 mg/kg in
hamsters, and 10,600 mg/kg in chicks (Liehn et al. 1972;
Williams and Olsen 1984). In dogs, no oral LDj;, could be
determined, as dogs vomited the test substance at doses
over 130 mg/kg (Liehn et al. 1972). The LDy, of intrave-
nously administered horse chestnut extract is 138 mg/kg
in mice, 165 mg/kg in rats, 465 mg/kg in guinea pigs, and
180 mg/kg in rabbits. The LDs, of intraperitoneally admin-
istered horse chestnut in mice was 342 mg/kg (Liehn et
al. 1972).

Subchronic Toxicity

In rats intravenously administered 9, 30, or 90 mg/kg horse
chestnut extract daily for 8 weeks, no adverse effects were
reported at the 9 mg/kg dose. At the 90 mg/kg dose, 8 of the
30 test animals died during the first several days, although
the rest of the animals in that treatment group developed
normal body weights (Liehn et al. 1972).



No toxic effects or organ damage were observed in dogs
orally administered 20, 40, or 80 mg/kg (8 times the human
dose) or rats orally administered 100, 200, or 400 mg/kg (40
times the human dose) of horse chestnut extract 5 days per
week for 34 weeks (Liehn et al. 1972).

Genotoxicity

In the Ames test for mutagenicity, horse chestnut extract
was weakly mutagenic with metabolic activation by S9 but
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Aframomum melegueta

Aframomum melegueta K. Schum.

SCN: grains-of-paradise (seed)
Syn: Amomum melegueta Roscoe
AN: brihadela

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

Norice
Contains piperine (Githens 1948); see Appendix 3.

EpiTors’ NOTE

Concerns for this herb are based on the relatively higher
doses used for therapeutic purposes in contrast to lower

REeviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS
Case Reports of Adverse Events
No case reports of adverse events were identified.

III. PHARMACOLOGY AND PHARMACOKINETICS

Human Pharmacological Studies

Ingestion of 350 mg of grains-of-paradise seed by healthy
males increased the near point of convergence in the eyes
by 17% and reduced the amplitude of ocular accommoda-
tion by 9.2% without affecting pupil size or visual acuity.
The increased near point of convergence leads to doubling
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Zingiberaceae

OCN: Guinea grains (seed); melegueta pepper (seed)
Part: fruit, seed

amounts generally used in cooking, and have not been asso-
ciated with its use as a spice.

ADVERSE EVENTS AND SIDE EFFECTS

In one human study, consumption of single doses of 350 mg
of grains-of-paradise seed led to temporary ocular changes
(Igwe et al. 1999).

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION
No information on the safety of grains-of-paradise in preg-
nancy or lactation was identified in the scientific or tradi-
tional literature. Although this review did not identify any
concerns for use while pregnant or nursing, safety has not
been conclusively established.

of vision while the reduction or loss of accommodation leads
to blurring of vision, with these effects synergizing to tran-
siently impair vision. The authors indicated that traditional
practice of long-term, excessive consumption of grains-of-
paradise may contribute to premature presbyopia that is
common among the Igbo peoples of eastern Nigeria (Igwe
et al. 1999).

Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.

In Vitro Pharmacological Studies
No relevant in vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

No information on the use of grains-of-paradise during
pregnancy or lactation was identified.

V. ToxicITy STUDIES

The LD;, of intraperitoneally administered grains-of-para-
dise ethanol extract in mice was 2.1 g/kg (Okoli et al. 2007).
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Agastache rugosa (Fisch. & C.A. Mey.) Kuntze

SCN: Chinese giant hyssop
PN: huo xiang (herb)

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

RevIEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS

Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or

Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS
Case Reports of Adverse Events
No case reports of adverse events were identified.
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Agastache rugosa

Okoli, C.O., PA. Akah, S.V. Nwafor, U.U. Themelandu, and C.
Amadife. 2007. Anti-inflammatory activity of seed extracts of
Aframomum melegueta. J. Herbs Spices Med. Plants 13(1):11-21.

Lamiaceae

Part: herb

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

Texts on traditional Chinese medicine do not indicate any
cautions for use of Chinese giant hyssop during preg-
nancy or lactation (Bensky et al. 2004; Chen and Chen 2004).
Although this review did not identify any concerns for use
while pregnant or nursing, safety has not been conclusively
established.

II1I. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.

In Vitro Pharmacological Studies
No relevant in vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

Texts on traditional Chinese medicine do not indicate any
cautions for use of Chinese giant hyssop during pregnancy
or lactation (Bensky et al. 2004; Chen and Chen 2004).

V. ToxicITY STUDIES
No toxicity studies were identified.

Chen, J.K.,, and T.T. Chen. 2004. Chinese medical herbology and phar-
macology. City of Industry, CA: Art of Medicine Press.



Agathosma spp.

Agathosma spp.

Agathosma betulina (P]. Bergius) Pillans

SCN: buchu

Syn: Barosma betulina (Bergius) Bartl. & H.L. Wendl.
OCN: round buchu; short buchu

Agathosma crenulata (L. Pillans

SCN: buchu

Syn: Barosma crenulata (L.) Hook.

Quick REFERENCE SUMMARY

Safety Class: 2b
Interaction Class: A

CONTRAINDICATIONS

Not for use in pregnancy except under the supervision of a
qualified healthcare practitioner (Bradley 1992; Collins and
Graven 1996; Kaiser et al. 1975).

OTHER PRECAUTIONS

Use with caution in persons with kidney inflammation
(McGuffin et al. 1997).

DRUG AND SUPPLEMENT INTERACTIONS
None known.

NorTICE

Diuretic (Felter and Lloyd 1898; Moolla and Viljoen 2008;
Remington and Wood 1918). (See Appendix 2.)

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. Apverse EVENTS

Case Reports of Adverse Events
No case reports of adverse events were identified.
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Rutaceae

OCN: ovate buchu

Agathosma serratifolia (Curtis) Spreeth
SCN: buchu

Syn: Barosma serratifolia (Curtis) Willd.
OCN: long buchu

Part: leaf

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

Buchu contains the compound pulegone (2.4-4.5% of A.
betulina essential oil and 31.6-73.2% of A. crenulata essential
oil) (Collins and Graven 1996; Kaiser et al. 1975). Pulegone is
considered to be the primary compound in European pen-
nyroyal (Mentha pulegium) responsible for the abortifacient
activity of this plant (Anderson et al. 1996). Although no
reports of abortifacient activity of buchu were identified, use
of buchu during pregnancy is not recommended.

No information on the safety of buchu during lactation
was identified. While this review did not identify any con-
cerns for use while nursing, safety has not been conclusively
established.

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.

In Vitro Pharmacological Studies
No relevant in vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

Buchu contains the compound pulegone (2.4-4.5% of A.
betulina essential oil and 31.6-73.2% of A. crenulata essential
oil) (Collins and Graven 1996; Kaiser et al. 1975). Pulegone is
considered to be the primary compound in European pen-
nyroyal (Mentha pulegium) responsible for the abortifacient
activity of that plant (Anderson et al. 1996). Although no
reports of abortifacient activity of buchu were identified, use
of buchu during pregnancy is not recommended.

No information on the safety of buchu during lactation
was identified.



V. ToxiciTy STUDIES

Cytotoxicity

At concentrations up to 100 pg/ml, no cytotoxic activity of
the essential oil of buchu species (A. betulina and A. crenulata)
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Agrimonia eupatoria L.

SCN: agrimony
OCN: church steeples

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS

NorTicE
Tannins (4.0-10.0%) (Wichtl 2004); see Appendix 1.

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or

Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.
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Agrimonia eupatoria
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logical activity and essential oil composition of 17 Agathosma
(Rutaceae) species. J. Essen. Oil Res. 18:2-16.

Rosaceae

Part: herb

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

No information on the safety of agrimony in pregnancy or
lactation was identified in the scientific or traditional litera-
ture. Although this review did not identify any concerns for
use while pregnant or nursing, safety has not been conclu-
sively established.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ApvERSE EVENTS

Case Reports of Adverse Events

No case reports of adverse events were identified.



Albizia julibrissin

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.

In Vitro Pharmacological Studies
No relevant in vitro pharmacological studies were identified.

LiTERATURE CITED

Bilia, A.R., E. Palme, S. Catalano, L. Pistelli, and I. Morelli. 1993.
Constituents and biological assay of Agrimonia eupatoria.
Fitoterapia 64(6):549-550.

Albizia julibrissin Durazz.

SCN: silk tree
PN: he huan pi (bark)

Quick REFERENCE SUMMARY

Safety Class: 2b
Interaction Class: A

CONTRAINDICATIONS

Not for use in pregnancy except under the supervision of a
qualified healthcare practitioner (Bensky et al. 2004; Chen
and Chen 2004).

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

REeviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.
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IV. PREGNANCY AND LACTATION

No information on the safety of agrimony in pregnancy or
lactation was identified.

V. ToxiciTy STUDIES
Genotoxicity

No mutagenic activity of agrimony methanolic extract was
observed in the Ames test with or without metabolic activa-
tion (Bilia et al. 1993).

Wichtl, M. 2004. Herbal drugs and phytopharmaceuticals: A handbook
for practice on a scientific basis. 3rd ed. Boca Raton, FL: CRC Press.

Fabaceae

OCN: mimosa tree
Part: bark

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

Texts on traditional Chinese medicine indicate that silk tree
bark should be used with caution in pregnancy (Bensky et al.
2004; Chen and Chen 2004). One text indicates that silk tree
bark stimulates uterine contractions (Chen and Chen 2004).

No information on the safety of silk tree bark during
lactation was identified. While this review did not identify
any concerns for use while nursing, safety has not been con-
clusively established.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS

Case Reports of Adverse Events

No case reports of adverse events were identified.

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.



Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.

In Vitro Pharmacological Studies

The compound julibrin II (4-O-methylpyridoxine) was
found to induce arrhythmias in isolated frog hearts. Other
related compounds also isolated from silk tree did not
induce arrhythmias (Higuchi et al. 1992). The compound
4-O-methylpyridoxine is also found in ginkgo seed and
is believed to be the compound associated with seizures
reported after excessive consumption of ginkgo seed. The
seizures are thought to be due to vitamin By deficiency, which
can be caused by 4-O-methylpyridoxine (van Beek and
Montoro 2009; Wada et al. 1985). No cases of seizures have
been reported in association with traditional use of silk tree.

IV. PREGNANCY AND LACTATION

Texts on traditional Chinese medicine indicate that silk tree
bark should be used with caution in pregnancy (Bensky et

LiTERATURE CITED
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macology. City of Industry, CA: Art of Medicine Press.
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ing glycoside from Albizia julibrissin Durazz, IV. Chem. Pharm.
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Ikeda, T., S. Fujiwara, K. Araki, et al. 1997. Cytotoxic glycosides
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Albizia julibrissin Durazz.
SCN: silk tree
PN: he huan hua (flower)

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

ADVERSE EVENTS AND SIDE EFFECTS
None known.
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Albizia julibrissin

al. 2004; Chen and Chen 2004) and indicate that silk tree bark
stimulates uterine contractions (Chen and Chen 2004).

No information on the safety of silk tree bark during
lactation was identified.

V. ToxicITY STUDIES

Silk tree bark contains the compound 4-O-methylpyridoxine,
a compound that can cause vitamin B, deficiency symptoms
and is believed to be responsible for the toxic effects (sei-
zures and gastrointestinal symptoms) of ginkgo seed con-
sumption (see Ginkgo biloba seed entry) (Mooney et al. 2009;
Wada et al. 1985). No toxic effects of silk tree bark have been
reported in association with use in traditional Chinese med-
icine (Bensky et al. 2004; Chen and Chen 2004).

Cytotoxicity
Saponin fractions of silk tree exhibited cytotoxic activity in
vitro (Ikeda et al. 1997).

Mooney, S., ].E. Leuendorf, C. Hendrickson, and H. Hellmann.
2009. Vitamin Bg: A long known compound of surprising com-
plexity. Molecules 14(1):329-351.

van Beek, T.A., and P. Montoro. 2009. Chemical analysis and qual-
ity control of Ginkgo biloba leaves, extracts, and phytopharma-
ceuticals. J. Chromatogr. A 1216(11):2002-2032.

Wada, K., S. Ishigaki, K. Ueda, M. Sakata, and M. Haga. 1985. An
antivitamin B, 4’-methoxypyridoxine from the seed of Ginkgo
biloba L. Chem. Pharm. Bull. 33:3555-3557.

Fabaceae

OCN: mimosa tree
Part: flower

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

Texts on traditional Chinese medicine do not indicate any
cautions for use of silk tree flower during pregnancy or lacta-
tion (Bensky et al. 2004; Chen and Chen 2004). Although this
review did not identify any concerns for use while pregnant
or nursing, safety has not been conclusively established.




Alcea rosea

REeviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS

Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. Apverse EVENTS

Case Reports of Adverse Events

No case reports of adverse events were identified.

LiTERATURE CITED

Bensky, D., S. Clavey, and E. Stoger. 2004. Chinese herbal medicine:
Materia medica. 3rd ed. Seattle: Eastland Press.

Alcea rosea L.

SCN: hollyhock
Syn: Althaea rosea (L.) Cav.

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS

Other drugs should be taken one hour prior to consumption
of hollyhock or several hours after consumption, as muci-
laginous plants such as hollyhock may slow the absorption
of orally administered drugs (Brinker 2001; De Smet 1993;
Mills and Bone 2005).
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ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.

In Vitro Pharmacological Studies
No relevant in vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

Texts on traditional Chinese medicine do not indicate any
cautions for use of silk tree flower during pregnancy or lac-
tation (Bensky et al. 2004; Chen and Chen 2004).

V. Toxicrty STUDIES
No toxicity studies were identified.

Chen, J.K., and T.T. Chen. 2004. Chinese medical herbology and phar-
macology. City of Industry, CA: Art of Medicine Press.

Malvaceae

Part: root

NorTICcE

Mucilages (Tomoda et al. 1983; Turowska et al. 1966); see
Appendix 3.

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

No information on the safety of hollyhock in pregnancy or
lactation was identified in the scientific or traditional litera-
ture. Although this review did not identify any concerns for
use while pregnant or nursing, safety has not been conclu-
sively established.



REVIEW DETAILS

I. DRuG AND SUPPLEMENT INTERACTIONS

Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ApvERSE EVENTS

Case Reports of Adverse Events

No case reports of adverse events were identified.

LiTERATURE CITED
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Sandy, OR: Eclectic Medical Publications.
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Louis: Elsevier.

Alchemilla xanthochlora Rothm.

SCN: lady’s mantle
Syn: Alchemilla vulgaris auct. non L.

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

NorTicE

Tannins (6-16%) (Fraisse et al. 1999; Wichtl 2004); see
Appendix 1.
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Alchemilla xanthochlora

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.

In Vitro Pharmacological Studies
No relevant in vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

No information on the safety of hollyhock in pregnancy or
lactation was identified.

V. ToxicITY STUDIES
No toxicity studies were identified.

Tomoda, M., K. Shimada, and N. Shimizu. 1983. Plant mucilages.
XXXIL. A representative mucilage, “Althaea-mucilage R”, from
the roots of Althaea rosea. Chem. Pharm. Bull. 31(8):2677-2684.

Turowska, I., S. Kohlmunzer, and Z. Maga. 1966. Studies on the
correlation between the concentration of the mucilaginous
elements and the value of Althaea rosea as a mucilaginous raw
material: 1. Acta Biol. Cracov Ser. Bot. 9:111.

Rosaceae

Part: herb

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

No information on the safety of lady’s mantle in pregnancy
or lactation was identified in the scientific or traditional lit-
erature. Although this review did not identify any concerns
for use while pregnant or nursing, safety has not been con-
clusively established.




Aletris farinosa

REeviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS

Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. Apverse EVENTS

Case Reports of Adverse Events

No case reports of adverse events were identified.

III. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

LiTERATURE CITED
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Aletris farinosa L.
SCN: aletris

OCN: blazing star; colic root; star grass; true unicorn

Quick REFERENCE SUMMARY
Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.
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Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.

In Vitro Pharmacological Studies
No relevant in vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

No information on the safety of lady’s mantle during preg-
nancy or lactation was identified.

V. ToxiciTy STUDIES

Genotoxicity

In the Ames test for mutagenicity with Salmonella
typhimurium strains TA98 and TA100, some mutagenic activ-
ity of an ethanol extract of lady’s mantle was observed in
TA98 but not in TA100. Mutagenic activity in this and other
plant extracts tested in the study was consistent with quer-
cetin levels in the plants and the mutagenic activity was
attributed to the quercetin (Schimmer et al. 1988). Reviews
of quercetin have indicated that although mutagenic effects
have been observed in vitro, such effects are not seen in vivo
(Harwood et al. 2007).

Schimmer, O., F. Hafele, and A. Kruger. 1988. The mutagenic
potencies of plant extracts containing quercetin in Salmonella
typhimurium TA98 and TA100. Mutat. Res. 206(2):201-208.

Wichtl, M. 2004. Herbal drugs and phytopharmaceuticals: A handbook
for practice on a scientific basis. 3rd ed. Boca Raton, FL: CRC Press.

Liliaceae

Part: rhizome, root

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

One early animal study indicates a uterine depressant effect
of aletris and reports that aletris may antagonize the oxy-
tocin-stimulating effects of the pituitary gland (Butler and
Costello 1944). There is no evidence to suggest this would



result in a clinically relevant interaction with oxytocin
administration during labor.

No information on the safety of aletris during lacta-
tion was identified. While this review did not identify any

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS

Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or

Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS

Case Reports of Adverse Events

No case reports of adverse events were identified.

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

LiTERATURE CITED
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Alisma plantago-aquatica L. ssp. orientale (Sam.) Sam.

SCN: Asian water plantain
Syn: Alisma orientale (Sam.) Juz.
PN: ze xie (rthizome)

Quick REFERENCE SUMMARY
Safety Class: 1

Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS

Prolonged use may cause gastrointestinal irritation or dis-
turb electrolyte balance (Bensky et al. 2004).

Alisma plantago-aquatica

concerns for use while nursing, safety has not been conclu-
sively established.

Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.

In Vitro Pharmacological Studies

A hydroalcoholic extract of aletris showed minimal binding
to human breast cancer cells rich in estrogen (MCF-7) or pro-
gesterone (T47D) receptors (Zava et al. 1998).

IV. PREGNANCY AND LACTATION

A fluid extract of aletris exhibited depressant activity on
the uterus of anesthetized cats, and in isolated rat uteri. An
antagonistic effect against the stimulating action of the oxy-
tocic principle of the posterior lobe of the pituitary was also
observed (Butler and Costello 1944).

No information on the safety of aletris during lactation
was identified.

V. ToxiciTy STUDIES
No toxicity studies were identified.

Zava, D.T., CM. Dollbaum, and M. Blen. 1998. Estrogen and pro-
gestin bioactivity of foods, herbs, and spices. Proc. Soc. Exp.
Biol. Med. 217(3):369-378.

Alismataceae

OCN: alisma
Part: rhizome

DRUG AND SUPPLEMENT INTERACTIONS
None known.

NorTicE

Diuretic (Bensky et al. 2004; Chen and Chen 2004; Zhu 1998);
see Appendix 2.

ADVERSE EVENTS AND SIDE EFFECTS

Long-term use or overdose of Asian water plantain can dis-
turb electrolyte balance (Bensky et al. 2004).




Alisma plantago-aquatica

Nausea, vomiting, abdominal pain, diarrhea, and dis-
turbance of liver function have been reported in association
with Asian water plantain use (Bensky et al. 2004).

Allergic skin rash after exposure to Asian water plan-
tain has been reported (Bensky et al. 2004).

PHARMACOLOGICAL CONSIDERATIONS

One in vitro study has indicated that Asian water plantain
may inhibit the drug-transporting protein P-glycoprotein
(Fong et al. 2007).

REeviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ApvERSE EVENTS
Case Reports of Adverse Events

Long-term use or overdose of Asian water plantain can dis-
turb the electrolyte balance and may cause hematuria and,
in severe cases, acidosis (Bensky et al. 2004).

Nausea, vomiting, abdominal pain, diarrhea, and dis-
turbance of liver function were reported in association with
Asian water plantain use (Bensky et al. 2004).

Allergic skin rash after exposure to Asian water plan-
tain was reported (Bensky et al. 2004).

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.
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PREGNANCY AND LACTATION
No information on the safety of Asian water plantain in
pregnancy or lactation was identified in the scientific or tra-
ditional literature. Although this review did not identify any
concerns for use while pregnant or nursing, safety has not
been conclusively established.

Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.

In Vitro Pharmacological Studies

In multidrug-resistant cancer cells, extracts of Asian water
plantain showed a synergistic growth inhibitory effect
with cancer drugs that are P-glycoprotein (P-gp) substrates
including actinomycin D, puromycin, paclitaxel, vinblas-
tine, and doxorubicin. The authors of the study concluded
that Asian water plantain may contain components that are
effective inhibitors of P-gp (Fong et al. 2007).

IV. PREGNANCY AND LACTATION

No information on the safety of alisma in pregnancy or lac-
tation was identified.

V. ToxicITy STUDIES

Acute Toxicity

The LDs, of an intravenously injected alcohol extract of
Asian water plantain in rats was 098 g/kg and 1.27 g/kg
after intraperitoneal injection (Chen and Chen 2004).

Subchronic Toxicity

No adverse effects on internal organs were observed in
rats orally administered an extract of Asian water plantain
at doses of 1 or 2 g/kg daily for 3 months (Chen and Chen
2004).



Alkanna tinctoria (L.) Tausch
SCN: alkanet

Quick REFERENCE SUMMARY

Safety Class: 2a,2b, 2c
Interaction Class: A

CONTRAINDICATIONS

For external use only (Roeder et al. 1984).

Not for use in pregnancy or lactation except under the
supervision of a qualified healthcare practitioner (Roeder et
al. 1984).

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

Nortice
Pyrrolizidine alkaloids (Roeder et al. 1984); see Appendix 1.

EpiTors’ NOTES

The American Herbal Products Association has established
a trade requirement (AHPA 2011) that all products with

REvVIEW DETAILS

I. DRuG AND SUPPLEMENT INTERACTIONS

Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS

Case Reports of Adverse Events

No case reports of adverse events were identified.

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.
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Alkanna tinctoria

Boraginaceae

Part: root

botanical ingredients that contain toxic pyrrolizidine alka-
loids, including alkanet, are not offered for sale for internal
use and display the following cautionary label: “For external
use only. Do not apply to broken or abraded skin. Do not use
when nursing.”

Alkanet contains unsaturated pyrrolizidine alkaloids,
although the concentrations of alkaloids in various parts of
the plant are not known (Roeder et al. 1984).

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

No information on the safety of alkanet in pregnancy or lac-
tation was identified in the scientific or traditional literature.
Based on the presence of pyrrolizidine alkaloids, alkanet
should not be used in pregnancy or lactation.

In Vitro Pharmacological Studies
No relevant in vitro pharmacological studies were identified.

IV. PREGNANCY AND LAcTATION

No information on the safety of alkanet in pregnancy or
lactation was identified. Based on the presence of pyrroli-
zidine alkaloids, alkanet should not be used in pregnancy
or lactation.

V. ToxiciTy STUDIES

Subchronic Toxicity

No toxic effects were observed in mice fed a diet containing
1% of the compound alkannin daily for 15 weeks. The com-
pound was not detected in abdominal fat or in urine of the
treated animals (Majlathova 1971).

Genotoxicity

No mutagenic activity of the compound alkannin was
observed in Salmonella typhimurium strains TA98 or TA1535
with or without metabolic activation (Papageorgiou 1978).




Allium sativum

LiTERATURE CITED
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Allium satioum L.

SCN: garlic
AN: lashuna; rasona

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: C

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS

Use of two or more grams of garlic daily in persons with coag-
ulation disorders should be under the supervision of a quali-
fied healthcare professional (Bordia et al. 1996; Kiesewetter et
al. 1993a; Kiesewetter et al. 1993b; Steiner and Li 2001).

Patients undergoing surgery are advised to stop con-
suming garlic seven days before surgery (Bordia et al. 1996;
Kiesewetter et al. 1993a; Kiesewetter et al. 1993b; Steiner and
Li 2001).

Persons with acute or chronic stomach inflammation
should use caution when taking raw or minimally processed
garlic products (De Smet 1992; Felter and Lloyd 1898; Nelson
et al. 2006). Persons with acid-reflux should avoid garlic due
to the reported relaxing effects on the lower esophageal
sphincter of aromatic compounds (Brinker 2001).

External applications of raw garlic may cause skin irrita-
tion, contact dermatitis, or chemical burn (Friedman et al. 2006).

DRUG AND SUPPLEMENT INTERACTIONS

Doses equivalent to two or more grams daily of fresh garlic

may reduce plasma levels of saquinavir (Piscitelli et al. 2002).
Also see Pharmacological Considerations for this entry.

EpiTors” NOTE

The classifications and concerns for this herb are based on
relatively higher doses used for therapeutic purposes in con-
trast to lower amounts generally used in cooking, and have
not been associated with its use as a spice.

ADVERSE EVENTS AND SIDE EFFECTS

In a systematic review of garlic clinical trials, adverse effects
included “smelly” breath and body odor. Other effects, noted
as possible but not proven, included flatulence, esophageal
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Papageorgiou, V.P. 1978. Wound healing properties of naphthaqui-
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Liliaceae

PN: da suan (bulb)
Part: bulb

and abdominal pain, small intestinal obstruction, derma-
titis, rhinitis, asthma, and bleeding (Mulrow et al. 2000).
Garlic may cause gastrointestinal disturbance in sensitive
individuals (Bradley 1992; De Smet 1992; Felter and Lloyd
1898; Nelson et al. 2006).

Several cases of abnormal bleeding have been reported
in association with garlic use (Burnham 1995; Carden et al.
2002; German et al. 1995; Rose et al. 1990).

Allergic reactions to garlic, including anaphylactic
reactions, have been reported (Perez-Pimiento et al. 1999).
Topical exposure to raw garlic is recognized to cause various
types of allergic and non-allergic skin irritation in sensitive
individuals (Jappe et al. 1999).

PHARMACOLOGICAL CONSIDERATIONS

Persons taking heparin, clopidogrel, or aspirin, and doses
equivalent to two or more grams daily of fresh garlic should
be monitored for abnormal bleeding (Bordia et al. 1996;
Kiesewetter et al. 1993a; Kiesewetter et al. 1993b; Steiner
and Li 2001). Human studies have shown no additive effects
of garlic and warfarin on platelet aggregation (Abdul et al.
2008; Macan et al. 2006).

Human studies have shown varying effects of garlic
preparations on platelet aggregation, with some studies
showing no effects and others showing inhibition of aggre-
gation (Beckert et al. 2007, Bordia et al. 1996; Kiesewetter
et al. 1993a; Kiesewetter et al. 1993b; Scharbert et al. 2007;
Steiner and Li 2001).

In human studies, garlic oil has been shown to inhibit
the drug metabolizing isoenzyme CYP2E1 (Gurley et al.
2002; Gurley et al. 2005).

PREGNANCY AND LACTATION

No maternal or fetal adverse events were observed in one
human study of garlic use during the third trimester of
pregnancy (Ziaei et al. 2001).

Ingestion of garlic by nursing mothers has been shown
to change the odor of human breast milk (Mennella and
Beauchamp 1991), in some cases leading to increased nursing



(Mennella and Beauchamp 1991; Mennella and Beauchamp
1993). As with some commonly consumed vegetables, such
as broccoli and cabbage, garlic consumption by nursing
mothers has been associated with colic in some breastfeed-
ing infants (Lust et al. 1996).

REvVIEW DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

Coadministration of 3.6 g saquinavir and 2.4 g garlic daily
for 20 days resulted in a decrease in plasma levels of saqui-
navir (Piscitelli et al. 2002).

No changes in INR (a standardized scale used to report
the results of blood coagulation tests), platelet aggregation,
clotting factor activity, or plasma levels of warfarin, were
observed in healthy volunteers orally administered two gar-
lic tablets (each the equivalent of 2 g fresh garlic) daily for
two weeks (Abdul et al. 2008).

In patients on warfarin therapy, supplementation with
10 ml daily of aged garlic extract did not require adjustments
in warfarin dose. No significant changes in hematological
parameters, including INR, platelet count, and incidences of
hemorrhages, were observed (Macan et al. 2006).

Single doses of acetaminophen (1 g) administered dur-
ing three months supplementation of aged garlic extract
(equivalent to 6 cloves/day) showed that peak plasma con-
centrations of acetaminophen and acetaminophen metabo-
lites were increased and renal clearance was decreased by
garlic coadministration (Gwilt et al. 1994).

No effects on ritonavir (400 mg, single dose) were
observed after ingestion of 10 mg garlic extract (equivalent to
1 g of fresh garlic) daily for four days (Gallicano et al. 2003).

In renal transplant patients on cyclosporine therapy,
ingestion of one clove of garlic daily did not affect cyclospo-
rine levels (Jabbari et al. 2005).

In breast cancer patients undergoing treatment with
docetaxel (30 mg/m?/week), coadministration with 1200 mg
garlic daily did not significantly affect docetaxel pharmaco-
kinetics (Cox et al. 2006).

Case Reports of Suspected Drug or
Supplement Interactions

Two cases of increased international normalized ratio (INR)
(a standardized scale used to report the results of blood
coagulation tests) and clotting time have been reported in
persons taking garlic and the anticoagulant, warfarin (doses
unspecified) (Sunter 1991).

A case of decreased INR was reported in an 82-year-old
man taking garlic (600 mg daily) and the anticoagulant, flu-
indione (Pathak et al. 2003).

A case of platelet dysfunction in an 87-year-old patient
was reported after chronic consumption of approximately 2
g daily of garlic cloves (De Smet 1993).
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One text on Ayurvedic medicine contraindicates garlic
in pregnancy (Chadha 1988); however, the long history of
use as a food has established that consumption of garlic in
reasonable quantities is generally safe, though caution may
be indicated in children.

Two cases of gastrointestinal toxicity were reported in
patients taking garlic and the protease inhibitor, ritonavir
(Laroche et al. 1999).

Animal Trials of Drug or Supplement Interactions

In rabbits, single doses of the antibiotic isoniazid (30 mg/
kg) before and after 14 days supplementation with an aque-
ous garlic extract significantly decreased the bioavailability
of isoniazid with no change in rate of elimination (Dhamija
et al. 2006). An identical study completed with the antibiotic
rifampicin (24 mg/kg) indicated no change in rifampicin
bioavailability (Dhamija et al. 2006).

II. ADVERSE EVENTS
Adverse Events Reported in Clinical Trials

In a systematic review of garlic clinical trials, adverse effects
included “smelly” breath and body odor. Other effects, noted
as possible but not proven, included flatulence, esophageal
and abdominal pain, small intestinal obstruction, dermati-
tis, rhinitis, asthma, and bleeding (Mulrow et al. 2000).

Case Reports of Adverse Events

Several cases of abnormal bleeding have been reported in
association with garlic ingestion. These cases include spinal
epidural hematoma with platelet dysfunction (Rose et al.
1990), post-operative bleeding (Burnham 1995; German et al.
1995) and a periorbital hematoma (Carden et al. 2002).
Allergic reactions to garlic, including anaphylactic reac-
tions, have been reported (Perez-Pimiento et al. 1999). Topical
exposure to raw garlic has caused irritant, allergic and protein
contact dermatitis, contact urticaria, induction of pemphigus
(blisters) and combinations thereof (Jappe et al. 1999).

II1I. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies

In patients with stage II peripheral arterial occlusive dis-
ease, 800 mg garlic daily for 12 weeks was found to reduce
spontaneous thrombocyte aggregation and plasma viscosity
(Kiesewetter et al. 1993b).

In patients with cerebrovascular risk factors and con-
stantly increased platelet aggregation, administration of 800
mg garlic daily for four weeks resulted in inhibition of circu-
lating platelet aggregates and of spontaneous platelet aggre-
gation. No significant changes were observed in the placebo
group (Kiesewetter et al. 1993a).

In blood samples from patients with coronary artery
disease who were administered garlic oil, inhibition of
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chemically induced platelet aggregation was observed.
Administration of different single doses indicated a lack of
dose-dependent effect on platelet aggregation after acute
administration, while lower doses administered long-term
had anti-platelet activity (Bordia et al. 1996).

In blood samples taken from healthy volunteers orally
administered 2.4, 4.8, or 7.2 g aged garlic extract daily for six
weeks, platelet aggregation induced by ADP was slowed only
at the highest dose level. When aggregation was induced by
collagen, the middle and high doses had a slower rate than
the low dose, while for epinepherine-induced aggregation,
the low and middle doses were more effective in reducing
aggregation than the high dose (Steiner and Li 2001).

In healthy volunteers orally administered garlic cap-
sules at the manufacturer’s recommended dose (amount not
specified) daily for two weeks, no effects on platelet function
or other hematological parameters were observed, including
prothrombin time, partial thromboplastin time, thrombin
time, bleeding time, the collagen/epinephrine assay, or the
collagen/adenosine diphosphate assay. Aspirin was used as
a positive control and markedly inhibited platelet function
(Beckert et al. 2007).

In healthy volunteers fed 4.2 g raw garlic in food as
either a single dose or a daily dose for one week, platelet
function was not impaired by the single or repeated doses
(Scharbert et al. 2007).

In blood samples taken from healthy volunteers orally
administered 5 ml of aged garlic extract daily for 13 weeks,
inhibition of the rate of ADP-induced aggregation was
observed. Plasma levels of thromboxane B, and 6-ketopros-
taglandin F,, were unchanged (Rahman 2007).

Garlic oil (1500 mg/day for 28 days) has been shown to
cause a significant inhibition of CYP2E1 activity in humans
(Gurley et al. 2002; Gurley et al. 2005). No effects of garlic on
CYP3A4, CYP1A2, or CYP2D6 have been observed (Gurley
et al. 2002; Gurley et al. 2005; Markowitz et al. 2003).

Animal Pharmacological Studies

In rats orally administered 5 or 50 mg/kg diallyl trisulfide-
rich garlic oil, prolongation of bleeding time and thrombin
time and enhanced anticoagulation factor activity were
observed. At 50 mg/kg, garlic oil increased plasma fibrino-
gen concentration and affected the levels of several hemato-
logical parameters such as erythrocyte count, hemoglobin,
and platelets (Chan et al. 2007).

In rats administered 1 g/kg odorless garlic extract daily
for two weeks, activation of the coagulation system in ani-
mals with induced thrombosis was suppressed in the garlic
group, as evaluated by prothrombin time and activated par-
tial thromboplastin time (Fukao et al. 2007).

In Vitro Pharmacological Studies
Studies available but omitted due to availability of human data.
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IV. PREGNANCY AND LACTATION

In a study of garlic in pregnant women, garlic intake of 800
mg daily for 8 weeks in the third trimester of pregnancy
produced no adverse effects on infants or mothers, aside
from “odor due to garlic” reported in 34% of mothers taking
garlic (Ziaei et al. 2001).

Ingestion of garlic by nursing mothers has been shown
to change the odor of human breast milk (Mennella and
Beauchamp 1991). In studies of infant breastfeeding from
nursing mothers who had taken a single dose of 1.5 grams
of garlic, sulfur-containing volatile compounds were trans-
mitted to breast milk. Infant nursing behavior on this milk
ranged from unchanged to a significantly greater amount of
time attached to the nipple (Mennella and Beauchamp 1991;
Mennella and Beauchamp 1993).

As with some commonly consumed vegetables, such as
broccoli and cabbage (Lust et al. 1996), garlic consumption
by nursing mothers has been associated with colic in some
breastfeeding infants, although no colic was reported in
the studies detailed above (Mennella and Beauchamp 1991;
Mennella and Beauchamp 1993).

V. ToxicITy STUDIES
Acute Toxicity

The LD;, of intraperitoneally administered garlic extract in
male rats was 30 ml/kg; female rats survived this dose of
garlic (Nakagawa et al. 1984). Male and female rats survived
doses of 30 ml/kg garlic administered orally or subcutane-
ously (Nakagawa et al. 1984).

Short-Term Toxicity

In rats intraperitoneally administered 500 mg/kg gar-
lic extract for four weeks, changes in lung and liver tissue
were observed. Side effects of garlic treatment included soft
feces, dehydration and increase of white and red blood cells
(Alnageeb et al. 1996).

In rats orally administered 5 ml/kg of fresh garlic juice
daily for 21 days, serious stomach injury occurred along
with swelling of the liver, hypertrophy of the adrenal glands
and spleen, and changes in red blood cell count (Nakagawa
et al. 1980).

Raw garlic powder administered by gavage (direct feed-
ing tube) into dog stomachs caused severe damage of gas-
trointestinal mucosa. Boiled garlic powder administered in
the same manner caused reddening of the stomach mucosa,
while aged garlic extract did not cause any adverse effects
(Hoshino et al. 2001).

Rats administered 1, 2.5 or 5 g/kg of fresh garlic showed
a significant deterioration in liver function after one week
of garlic ingestion. Lower doses of 0.1 and 0.25 g/kg did not
produce any adverse effects (Rana et al. 2006).



Subchronic Toxicity

In rats administered 2000 mg/kg daily of garlic extract five
times weekly for 6 months, no adverse effects were observed
(Sumiyoshi et al. 1984). In mice administered 100 mg/kg
daily of garlic extract for three months, heart, liver, and
spleen weights were slightly reduced as compared to control
(al-Bekairi et al. 1990).
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Aloe spp.

Aloe ferox Mill.
SCN: cape aloe

Aloe perryi Baker
SCN: Perry’s aloe
OCN: Socotrine aloe; Zanzibar aloe

Aloe vera (L) Burm. f.

Quick REFERENCE SUMMARY

Safety Class: 2b, 2c, 2d
Interaction Class: A

CONTRAINDICATIONS

Aloe latex should not be used in pregnancy or lactation except
under the supervision of a qualified healthcare practitioner
(Bensky et al. 2004; Chen and Chen 2004; Mills and Bone 2005).

Internal use of aloe latex is contraindicated in persons
with the following conditions: intestinal obstruction, abdom-
inal pain of unknown origin, or any inflammatory condition
of the intestines (i.e., appendicitis, colitis, Crohn’s disease,
irritable bowel syndrome) (Bensky et al. 2004; Bradley 1992;
Chadha 1988; Roth et al. 1984; Weiss and Meuss 2001; Wichtl
2004); melanosis coli; hemorrhoids (Bradley 1992; Felter and
Lloyd 1898; List and Hérhammer 1973; Roth et al. 1984); liver
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Liliaceae

SCN: aloe vera

Syn: Aloe barbadensis Mill.

AN: ghrita kumari; kanyasara (dried juice of leaf)

PN: [u hui (dried concentrated juice of leaf)

OCN: aloe; Barbados aloe; Curacao aloe

Part: dried juice from the pericyclic region of the leaf (com-
monly called aloe latex)

disease; kidney dysfunction (Wichtl 2004); and severe dehy-
dration (with water and electrolyte depletion).

Aloe latex should not be used during menstruation
(Wichtl 2004) or in children less than 12 years of age (Bradley
1992; De Smet 1993).

Not for use in excess of 8 days (Bensky et al. 2004,
Bradley 1992; Chadha 1988; De Smet 1993; Felter and Lloyd
1898; Leung and Foster 1996; Martindale and Reynolds 1996;
Roth et al. 1984; Weiss and Meuss 2001; Wichtl 2004).

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
See Pharmacological Considerations below.



NorTICcE

Stimulant laxative (Bensky et al. 2004; Bradley 1992; Chadha
1988; De Smet 1993; Felter and Lloyd 1898; Leung and Foster
1996; Martindale and Reynolds 1996, Weiss and Meuss 2001;
Wichtl 2004; Williamson 2003); see Appendix 2.

STANDARD DOSE

50-300 mg in a single dose at bedtime (Bradley 1992;
Williamson 2003).

EpiTors’ NOTES

Aloe latex is prepared by drying the bitter yellow juice from
the pericyclic region of the leaf and is a distinct product
from aloe vera gel. The latex contains the laxative compound
aloin, whereas the gel (see next entry) does not (Leung and
Foster 1996).

The American Herbal Products Association has estab-
lished a trade requirement (AHPA 2011) that products
containing this herb in sufficient quantity to warrant such
labeling bear the following label statement:

NOTICE: Do not use this product if you have abdomi-
nal pain or diarrhea. Consult a health care provider
prior to use if you are pregnant or nursing. Discontinue
use in the event of diarrhea or watery stools. Do not
exceed recommended dose. Not for long-term use.

Aloe latex is generally considered to be obsolete as a laxa-
tive, as it is a less desirable agent for laxation than other avail-
able substances (Hoover 1970; Martindale and Reynolds 1996).

ADVERSE EVENTS AND SIDE EFFECTS

Adverse effects due to long-term use include electrolyte
depletion, potassium depletion, damage to the colon, kid-
ney malfunction, and heart palpitations (Wichtl 2004). In
some epidemiological studies, long-term use of stimulant
laxatives has been associated with colorectal cancer (Siegers
1992; Siegers et al. 1993), while other epidemiological studies
have shown no correlation with cancer (Wald 2003).

Two cases of acute hepatitis have been reported in per-
sons taking 500 mg of an extract of Aloe vera in tablet or cap-
sule form for three to four weeks. No additional information
on the preparation of the aloe ingredient was identified in
either case (Kanat et al. 2006; Rabe et al. 2005).

Overdose (stated at as little as 1.0 g per day for sev-
eral days) can cause colonic perforation and bleeding diar-
rhea, as well as kidney damage, and, according to one

REVIEW DETAILS

I. DRuG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.
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reference, death (Bradley 1992; Leung and Foster 1996;
List and Horhammer 1973; Martindale and Reynolds 1996;
Wichtl 2004; Williamson 2003).

PHARMACOLOGICAL CONSIDERATIONS

Concomitant use of aloe latex is cautioned with antiarrhyth-
mic drugs and botanicals containing cardiac glycosides, as
long-term use of aloe latex as a laxative can cause potassium
loss, leading to increased toxicity of these drugs and botani-
cals (Brinker 2001; De Smet 1993).

Concomitant internal use of aloe latex is cautioned with
thiazide diuretics, corticosteroids, and licorice, and long-term
use of aloe latex as a laxative may increase the potassium loss
induced by these drugs and botanicals (Brinker 2001).

Use of stimulant laxatives, such as aloe latex, may reduce
the gastrointestinal transit time and thus reduce the absorption
of orally administered drugs (Brinker 2001; De Smet 1993).

PREGNANCY AND LACTATION

Oral use of aloe latex is contraindicated during pregnancy in
traditional Chinese medicine (Bensky et al. 2004; Chen and
Chen 2004). While most stimulant laxatives have traditionally
been contraindicated in pregnancy due to concerns regard-
ing stimulation of the uterus, a number of stimulant laxatives,
including aloe latex, have shown a lack of adverse effects on
pregnancy or the fetus when used according to the recom-
mended dosage schedule (De Smet 1993; ESCOP 2003). Thus,
these laxatives are now considered appropriate for use during
pregnancy (De Smet 1993; ESCOP 2003; Prather 2004). Due to
the potential genotoxicity of certain anthraquinones, however,
it is recommended that use of certain anthranoid laxatives,
including aloe latex, be avoided in the first trimester of preg-
nancy or used under professional supervision (ESCOP 2003).

Limited animal studies have provided mixed results on
use of aloe latex in pregnancy, with one study showing no
adverse effects and another showing some fetal abnormali-
ties (ESCOP 2003; Nath et al. 1992).

Use of aloe latex while trying to become pregnant is
best avoided (Mills and Bone 2005).

Use during lactation is cautioned (Bensky et al. 2004).
Eclectic physicians traditionally administered aloe latex to
breast-feeding mothers to produce a laxative effect in the
nursing child (Felter and Lloyd 1898), although more recent
publications indicate that laxative effects have not been
observed in breast-feeding infants after maternal ingestion
of other anthraquinone laxatives (Committee on Drugs 2001;
Faber and Strenge-Hesse 1988; Tyson et al. 1937).
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Case Reports of Suspected Drug or
Supplement Interactions

Use of stimulant laxatives may reduce the gastrointestinal
transit time and thus absorption of orally administered
drugs (Brinker 2001; Mills and Bone 2005).

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS
Case Reports of Adverse Events

Adverse events reported in association with aloe latex
ingestion include nausea, vomiting, nose bleeds, abdominal
pain, diarrhea, bloody stool, hematuria, albuminuria, and,
after long-term administration, colitis (Bensky et al. 2004).

Two cases of acute hepatitis have been reported in
persons taking Aloe vera internally (500 mg daily) for 3 to
4 weeks. No additional information on the preparation of
the aloe ingredient was identified in either case (Kanat et al.
2006; Rabe et al. 2005).

Overdose of products containing aloe latex (stated at as
little as 1.0 g per day for several days) can cause colonic per-
foration and bleeding diarrhea, as well as kidney damage,
and, according to one reference, death (Bradley 1992; Leung
and Foster 1996; List and Horhammer 1973; Martindale and
Reynolds 1996; Wichtl 2004; Williamson 2003).

One case of kidney failure was reported in a 47-year-
old man with a history of hypertension and abdominal pain
who had taken three doses of a traditional remedy believed
to be Aloe ferox for constipation (Luyckx et al. 2002).

II1. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies

Retrospective and prospective epidemiological studies of
anthranoid-containing laxatives have correlated long-term
use of these laxatives with colorectal cancer (Siegers 1992;
Siegers et al. 1993). A review of chronic use of stimulant
laxatives concluded that while stimulant laxatives can cause
structural damage to surface cells in the colon, no causal
relationship between laxative use and colorectal cancer
could be established (Wald 2003).

Animal Pharmacological Studies

Animal pharmacological studies were identified but omit-
ted due to availability of human data.
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In Vitro Pharmacological Studies

In vitro pharmacological studies were identified but omitted
due to availability of human data.

IV. PREGNANCY AND LACTATION

Aloe latex extract (up to 1000 mg/kg) administered to preg-
nant rats did not demonstrate any embryotoxic, fetotoxic, or
teratogenic activity (ESCOP 2003). Some fetal abnormalities
were noted in fetuses of pregnant albino rats fed an extract
of ground aloe vera leaf on days 0 through 9 of gestation
(Nath et al. 1992).

Oral use of aloe latex is traditionally contraindicated dur-
ing pregnancy (Bensky et al. 2004; Chen and Chen 2004), as side
effects of stimulant laxatives, such as aloe latex, are reported to
include induction of uterine contractions (De Smet 1993). Use
during lactation is cautioned (Bensky et al. 2004; Brinker 2001).

Eclectic physicians traditionally administered aloe latex
to breast-feeding mothers to produce a laxative effect in the
nursing child (Felter and Lloyd 1898), although more recent
publications indicate that laxative effects have not been
observed in breast-feeding infants after maternal ingestion
of other anthraquinone laxatives such as senna and cascara
sagrada (Committee on Drugs 2001; Faber and Strenge-
Hesse 1988; Tyson et al. 1937).

V. ToxiciTy STUDIES
Acute Toxicity

The LDj, of orally administered aloe vera extract (0.50%
total solids; 43.70% alcohol) in mice has been reported at 120
mg/kg (Lagarto Parra et al. 2001). This LD;, value is ques-
tionable, as oral administration of single doses of 0.5, 1, or
3 g/kg of aloe vera showed no signs of toxicity at either the
0.5 or 1 g/kg dose. At the 3 g/kg dose, a decrease in nervous
system activity was noted (Shah et al. 1989).

Subchronic Toxicity

In rats fed whole leaf powder of aloe (species unspecified) at
doses of 2, 4, or 8 g/kg daily for 90 days, some incidences of pig-
mentation of various organs was observed (Zhou et al. 2003).

Genotoxicity
Aqueous extracts of cape aloe (5 to 100 mg/ml) gave mixed
results for mutagenicity, with mutagenicity reported for tests
in the Bacillus subtilis rec-assay but no mutagenicity shown
in Salmonella strains TA98 or TA100 (Morimoto et al. 1982).
Some genotoxicity but no cytotoxicity was noted for aloe
vera pulp in a bacterial transformation assay with the pulp
added to E. coli and exposed to UV light (Paes-Leme et al. 2005).
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Aloe vera (L. Burm. f.

SCN: aloe vera
Syn: Aloe barbadensis Mill.
OCN: aloe; Barbados aloe; Curagao aloe

Quick REFERENCE SUMMARY
Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.
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Liliaceae

Part: mucilaginous leaf gel from parenchymatous leaf cells
(commonly called aloe vera inner leaf; often referred to as
aloe vera gel)

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS

Other drugs should be taken 1 hour prior to consumption
of aloe vera leaf gel or several hours after consumption, as




Aloe vera

it may slow the absorption of orally administered drugs
(Brinker 1997).

NorTICE

Mucilages (~30%) (Roboz and Haagen-Smit 1948); see
Appendix 3.

EpiTors’ NOTE

Aloe vera leaf gel is commonly consumed in quantity as a
cleansing juice preparation. It does not act as a strong cathar-
tic like the dried juice from the pericyclic region of the leaf
(see previous entry), which is a distinct product that contains
the laxative compound aloin (Leung and Foster 1996).

ADVERSE EVENTS AND SIDE EFFECTS

Reviews of topical use of aloe vera leaf gel have indicated
that topical use is generally very well tolerated with few
adverse effects (Vogler and Ernst 1999). Contact dermatitis
has been reported after topical application of aloe vera leaf
gel on some individuals (Ferreira et al. 2007, Hogan 1988;
Hunter and Frumkin 1991).

Two cases of Henoch-Schonlein purpura (a disease
that involves purple spots on the skin, joint pain, and

REeviEwW DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

Mass bleeding during surgery was reported in a patient
administered the anesthetic sevoflurane (0.5-1.2%) who had
been taking an aloe vera product for 2 weeks prior to surgery
(4 tablets daily). The physicians reporting this case indicated
that sevoflurane is known to reduce platelet aggregation and
that approximately 1% of patients in sevoflurane clinical tri-
als experience hemorrhages, and also stated that the patient
did not know if the aloe preparation was a fresh herb prod-
uct, a dehydrated ingredient, or an extract (Lee et al. 2004).
The physicians also referenced a study that indicated signifi-
cant inhibition of prostaglandin synthesis in rats adminis-
tered aloe vera leaf gel extracts (Vazquez et al. 1996).

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS
Adverse Events Reported in Clinical Trials

A systematic review of 10 controlled clinical trials of topi-
cal or oral use of aloe vera leaf gel (or in one case of an
extract, not further described) indicated no withdrawals
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gastrointestinal and kidney problems) have been reported
in persons taking aloe vera leaf juice or extract (Cao et al.
2005; Cholongitas et al. 2005).

PHARMACOLOGICAL CONSIDERATIONS

Use on surgical wounds has been cautioned as wounds being
healed by second intention (left open to heal from the base
outward) treated with aloe vera leaf gel have been observed
to have increased healing time in one study (Schmidt and
Greenspoon 1991), although other studies have indicated
beneficial effects of aloe vera leaf gel or extract on wound
healing or psoriasis (Fulton 1990; Syed et al. 1996).

PREGNANCY AND LACTATION

Among five animal studies of aloe vera leaf gel in preg-
nancy, one study showed some effects in preventing preg-
nancy, while four studies showed no effects on pregnancy
(Kamboj and Dhawan 1982).

No information on the safety of aloe vera leaf gel during
lactation was identified. While this review did not identify
any concerns for use while nursing, safety has not been con-
clusively established.

due to adverse effects of aloe vera. Adverse effects reported
included burning after topical application, contact dermati-
tis, and mild itching. Adverse effects were noted as revers-
ible, and aloe vera was characterized as very well tolerated
(Vogler and Ernst 1999).

Case Reports of Adverse Events

Cases of contact dermatitis have been reported after topical
applications of aloe vera leaf gel (Ferreira et al. 2007, Hogan
1988; Hunter and Frumkin 1991). A case of hypersensitivity
to aloe was reported in a woman who had used aloe vera
orally (3 teaspoons daily) and topically (Morrow et al. 1980).

Two cases of Henoch-Schonlein purpura (a disease
that involves purple spots on the skin, joint pain, gastro-
intestinal problems, and glomerulonephritis) have been
reported in individuals that were using aloe. One patient
had taken “some juice extracted from four to five leaf-
lets of Aloe vera” (he had taken the same remedy several
months prior with no reaction) 24 hours prior to devel-
oping a rash, abdominal pain followed by rapid deteri-
oration of renal function and abnormal levels of serum
creatinine (Cholongitas et al. 2005). The second patient
had taken “extracts of Aloe vera” (parts consumed and
dose consumed unspecified) for approximately 1 week.
He developed general edema and palpable purpura that
eventually resolved (Cao et al. 2005).

One case of thyroid dysfunction was reported in a
woman who had used aloe vera plant juice orally (10 ml
daily) and topically (Pigatto and Guzzi 2005).



III. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies

Several clinical trials have studied the effects of topical appli-
cations of aloe on healing of various types of wounds and skin
conditions. A speeded healing time was observed in patients
treated with aloe after dermabrasion (a surgical scraping of
the skin) therapy for acne (Fulton 1990) and for healing in pso-
riasis patients (Syed et al. 1996). A slowed healing time was
observed in postsurgical complicated wounds treated topi-
cally with aloe (Schmidt and Greenspoon 1991). In allergic
patch testing of 700 patients, no reactions to a concentrated
(10x) aloe vera leaf gel were observed (Reider et al. 2005).

Animal Pharmacological Studies

Animal pharmacological studies were identified but omit-
ted due to availability of human data.

In Vitro Pharmacological Studies

In vitro pharmacological studies were identified but omitted
due to availability of human data.

IV. PREGNANCY AND LACTATION

A review of published and unpublished Indian research on
plants for fertility regulation indicated that, in one study,
aloe vera leaf extracts (100 to 500 mg/kg daily) administered
to female rats on postcoital days 1 through 7 had some activ-
ity in preventing pregnancy. Contrarily, four similar studies
indicated no effect on pregnancy (Kamboj and Dhawan 1982).
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No information on the safety of aloe vera leaf gel during
lactation was identified.

V. ToxiciTy STUDIES
Short-Term Toxicity

No clinical signs of toxicity, mortality, or other adverse
events were observed in rats orally administered 2 ml aloe
vera leaf in water daily for 14 days (MDS 2000).

Subchronic Toxicity

No significant adverse effects were noted when technical
grade acemannan (a polysaccharide fraction of aloe gel) was
administered orally to rats for 14 days as 5% of the diet and
for 6 months at up to 2000 mg/kg daily and to beagle dogs
for 90 days at up to 1500 mg/kg daily (Fogelman et al. 1992).

No changes in organ weights or body weight were
reported in male mice fed 100 mg/kg daily aloe vera extract
for 90 days. Degeneration of sex organs was reported in 20%
of mice (Shah et al. 1989).

Chronic Toxicity

No harmful effects were reported in rats that ingested aloe
vera leaf powder as 1% of their diet from 42 days old until
natural death (Ikeno et al. 2002).

Genotoxicity

Some genotoxicity but no cytotoxicity was noted for aloe
vera leaf pulp in a bacterial transformation assay with the
pulp added to E. coli and exposed to UV light (Paes-Leme
et al. 2005).
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Aloysia citriodora Palau

SCN: lemon verbena
Syn: Aloysia triphylla (L'Hér.) Britton; Lippia citriodora Kunth,
nom. illeg.

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS

Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ApvERse EVENTS

Case Reports of Adverse Events
No case reports of adverse events were identified.

III. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.
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Verbenaceae

OCN: verbena
Part: leaf

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

No information on the safety of lemon verbena in pregnancy
or lactation was identified in the scientific or traditional lit-
erature. Although this review did not identify any concerns
for use while pregnant or nursing, safety has not been con-
clusively established.

Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.

In Vitro Pharmacological Studies

A hexane extract of lemon verbena was observed to have
an antagonistic effect on the activity of the B-receptor in rat
hearts (Vargas Solis 2000).

IV. PREGNANCY AND LACTATION

No information on the safety of lemon verbena in pregnancy
or lactation was identified.

V. ToxiciTy STUDIES
Acute Toxicity

The LCs, of lemon balm essential oil in the brine shrimp
lethality assay was 1279 ug/ml (Oliva et al. 2007).

Genotoxicity

Antigenotoxic activity of aqueous extracts of lemon verbena
was observed in the comet assay in mice (Zamorano-Ponce
et al. 2004; Zamorano-Ponce et al. 2006).
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Alpinia galanga (L.) Sw.

SCN: greater galangal
Syn: Maranta galanga L.
AN: kulanjana

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

EpiToRrs’” NOTES

Although use of this species as a food additive in the U.S. is
limited to its function as a flavoring substance in alcoholic
beverages (CFR 2011a), the related A. officinarum is identified

RevIEwW DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.
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Zingiberaceae

PN: da gao liang jiang
OCN: galanga; Java galanga; Siamese galanga
Part: rhizome

in the same reference as generally recognized as safe as a
spice or flavoring (CFR 2011b). Also, dietary ingredients for
use in dietary supplements are specifically excluded from
the federal food additive definition (U.S.C. 2010).

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

No information on the safety of greater galangal in preg-
nancy or lactation was identified in the scientific or tradi-
tional literature. Although this review did not identify any
concerns for use while pregnant or nursing, safety has not
been conclusively established.

II. ADVERSE EVENTS
Case Reports of Adverse Events

Allergic contact dermatitis, confirmed by patch testing (both
fresh and dried greater galangal), was reported after topical
application of greater galangal (Hong and Chang 2006).

III. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies
A reduction in blood glucose levels was observed in healthy
rabbits but not in diabetic rabbits administered methanol or

aqueous extracts or powdered rhizome of greater galangal
(Akhtar et al. 2002).




Alpinia officinarum

In Vitro Pharmacological Studies

Inhibition of platelet-activating factor binding to rabbit
platelets was observed after treatment with greater galangal
(Jantan et al. 2005).

Inhibition of the drug metabolizing isoenzymes
CYP2D6 and CYP3A4 were observed in human liver micro-
somes treated with methanol extracts of greater galangal
(Subehan et al. 2006; Usia et al. 2006).

IV. PREGNANCY AND LACTATION

No information on the safety of greater galangal in preg-
nancy or lactation was identified.

V. ToxiciTy STUDIES
Acute Toxicity

No significant mortality was observed in mice orally admin-
istered single doses of up to 3 g/kg of an ethanol extract of
greater galangal (Qureshi et al. 1992).

The LDs; of an ethanol extract of greater galangal in the
brine shrimp lethality assay was 109 pg/ml (Khattak et al.
2005).
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Alpinia officinarum Hance

SCN: lesser galangal
PN: gao liang jiang (rhizome)

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

Subchronic Toxicity

An increase in red blood cell count but no changes in organ
weights and no signs of toxicity were observed in mice orally
administered 100 mg/kg of an ethanol extract of greater
galangal daily for 90 days (Qureshi et al. 1992).

Genotoxicity

Single-strand breaks in DNA were observed in human fibro-
blast, mammary tumor, and lung adenocarcinoma cell lines
treated with an aqueous extract of greater galangal. Breaks
were observed after exposure to greater galangal at concen-
trations of 100 pg/ml or more (Muangnoi et al. 2007).

Cytotoxicity

Cytotoxic effects were observed in human fibroblast, mam-
mary tumor, and lung adenocarcinoma cell lines treated
with an aqueous or methanol and dichloromethane extract
of greater galangal (Muangnoi et al. 2007; Nam et al. 2005).

Khattak, S., R. Saeed ur, H.U. Shah, W. Ahmad, and M. Ahmad.
2005. Biological effects of indigenous medicinal plants Curcuma
longa and Alpinia galanga. Fitoterapia 76(2):254-257.

Muangnoi, P., M. Lu, J. Lee, et al. 2007. Cytotoxicity, apoptosis
and DNA damage induced by Alpinia galanga rhizome extract.
Planta Med. 73(8):748-754.

Nam, J.-W.,, S.-]. Kim, A.-R. Han, S.K. Lee, and E.-K. Seo. 2005.
Cytotoxic phenylpropanoids from the rhizomes of Alpinia
galanga. J. Appl. Pharmacol. 13(4):263-266.

Qureshi, S., A.H. Shah, and A.M. Ageel. 1992. Toxicity studies on
Alpinia galanga and Curcuma longa. Planta Med. 58(2):124-127.
Subehan, T. Usia, H. Iwata, S. Kadota, and Y. Tezuka. 2006.
Mechanism-based inhibition of CYP3A4 and CYP2D6 by
Indonesian medicinal plants. |. Ethnopharmacol. 105(3):449-455.

U.S.C. 2010. United States Code, Title 21, Part 321 (s)(6). Current as
of January 7, 2011. Washington, DC: U.S. Government Printing
Office.

Usia, T., H. Iwata, A. Hiratsuka, et al. 2006. CYP3A4 and
CYP2D6 inhibitory activities of Indonesian medicinal plants.
Phytomedicine 13(1-2):67-73.

Zingiberaceae

OCN: Chinese galangal; Chinese ginger
Part: rhizome

CONTRAINDICATIONS
None known.



OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

ADVERSE EVENTS AND SIDE EFFECTS
None known.

ReviEw DETAILS

I. DRuG AND SUPPLEMENT INTERACTIONS

Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS

Case Reports of Adverse Events

No case reports of adverse events were identified.

III. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

LiTERATURE CITED
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Althaea officinalis L.

SCN: marshmallow
OCN: althaea; althea

Quick REFERENCE SUMMARY

Safety Class: 1
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Althaea officinalis

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

No information on the safety of lesser galangal in preg-
nancy or lactation was identified in the scientific or tradi-
tional literature. Although this review did not identify any
concerns for use while pregnant or nursing, safety has not
been conclusively established.

Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.

In Vitro Pharmacological Studies

Several compounds isolated from lesser galangal were
shown to inhibit platelet-activating factor receptor binding
(Fan et al. 2007).

IV. PREGNANCY AND LACTATION

No information on the safety of lesser galangal in pregnancy
or lactation was identified.

V. ToxicIiTYy STUDIES
Acute Toxicity

The LD;, of an orally administered alcohol extract of lesser
galangal in mice was 4.2 ml/kg (Chen and Chen 2004).

No fatalities were reported in mice orally administered
120 g/kg daily of an aqueous extract of lesser galangal daily
for 7 days (Chen and Chen 2004).

Cytotoxicity

Cytotoxic effects were observed in human breast cancer and
lung cancer cell lines treated with a methanol and dichloro-
methane extract of lesser galangal (Lee and Houghton 2005).

Lee, C.C., and P. Houghton. 2005. Cytotoxicity of plants from
Malaysia and Thailand used traditionally to treat cancer. J.
Ethnopharmacol. 100(3):237-243.

Malvaceae

Part: flower, leaf, root

Interaction Class: A



Amomum tsao-ko

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
Should be taken with at least 250 ml (8 oz.) of liquid.

DRUG AND SUPPLEMENT INTERACTIONS

Other drugs should be taken 1 hour prior to consumption of
marshmallow or several hours after consumption, as marsh-
mallow may slow the absorption of orally administered
drugs (Brinker 2001; De Smet 1993; Mills and Bone 2005).

NorTicE
Mucilages (~10%) (Evans 2002); see Appendix 3.

REeviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions
No case reports of suspected drug or supplement interac-

tions were identified.
Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.
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Amomum tsao-ko Crevost & Lemarié

SCN: tsao-ko amomum
PN: cao guo (fruit)

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

No information on the safety of marshmallow in pregnancy
or lactation was identified in the scientific or traditional lit-
erature. Although this review did not identify any concerns
for use while pregnant or nursing, safety has not been con-
clusively established.

II. ADVERSE EVENTS
Case Reports of Adverse Events
No case reports of adverse events were identified.

III. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies

In rats administered 10, 30, or 100 mg/kg marshmal-
low, plasma glucose levels dropped to 74%, 81%, and 65%,
respectively, of control values 7 hours after administration
(Tomoda et al. 1987).

In Vitro Pharmacological Studies
No relevant in vitro pharmacological studies were identified.

Mills, S., and K. Bone. 2005. The essential guide to herbal safety. St.
Louis: Elsevier.

Tomoda, M., N. Shimizu, Y. Oshima, et al. 1987. Hypoglycemic
activity of twenty plant mucilages and three modified prod-
ucts. Planta Med. 53(1):8-12.

Zingiberaceae

OCN: tsao ko
Part: fruit

CONTRAINDICATIONS
None known.



OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

ADVERSE EVENTS AND SIDE EFFECTS
None known.

ReviEw DETAILS

I. DRuG AND SUPPLEMENT INTERACTIONS

Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS

Case Reports of Adverse Events

No case reports of adverse events were identified.

LiTERATURE CITED
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Andrographis paniculata (Burm. f.) Nees

SCN: andrographis
AN: bhunimba; mahatikta
PN: chuan xin lian (herb)

Quick REFERENCE SUMMARY

Safety Class: 2b
Interaction Class: A

Andrographis paniculata

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

No information on the safety of tsao-ko amomum in preg-
nancy or lactation was identified in the scientific or tradi-
tional literature. Although this review did not identify any
concerns for use while pregnant or nursing, safety has not
been conclusively established.

III. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies

A decease in the expression of platelet-activating factor was
observed in patients with Helicobacter pylori infection orally
administered 0.5 ml tsao-ko amomum essential oil three
times daily for 4 weeks (Huang et al. 2008).

Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.

In Vitro Pharmacological Studies
No relevant in vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

No information on the use of tsao-ko amomum during preg-
nancy or lactation was identified.

V. ToxiciTy STUDIES
Acute Toxicity
The LD;; of the compound geraniol orally administered in

rats is 4.8 g/kg and intravenously administered in rabbits is
50 mg/kg (Chen and Chen 2004).

Huang, G.D., YH. Huang, M.Z. Xiao, et al. 2008. Effect of vola-
tile oil of amomum on expressions of platelet activating factor
and mastocarcinoma-related peptide in the gastric membrane
of chronic gastritis patients with helicobacter-pylori infection.
Chin. ]. Integr. Med. 14(1):23-27.

Acanthaceae

OCN: creat; green chiretta; Indian chiretta
Part: herb




Andrographis paniculata

CONTRAINDICATIONS

Not for use in pregnancy except under the supervision of a
qualified healthcare practitioner (But 1988; Chang and But
1986; Chen and Chen 2004; Zoha et al. 1989).

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

NoTICE

Abortifacient (Chang and But 1986; Chen and Chen 2004); see
Appendix 2.

ADVERSE EVENTs AND S1DE EFFECTS
A systematic review of human studies of andrographis
concluded that “short-term therapy is associated with an
encouraging safety profile, although adverse events have
been demonstrated at higher doses” (Coon and Ernst 2004).
Large oral doses are reported to cause gastric discom-
fort and loss of appetite (Chang and But 1986). Allergic reac-
tions, including an anaphylactic reaction, to andrographis
have been reported (Coon and Ernst 2004).

PHARMACOLOGICAL CONSIDERATIONS

Animal studies have demonstrated that andrographis may
modify glucose regulation; thus diabetic persons using
insulin or oral hypoglycemic drugs should continue to mon-
itor glucose levels during andrographis use (Borhanuddin et
al. 1994; Husen et al. 2004; Zhang and Tan 2000).

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

A prolongation of pentobarbitone-induced sleeping time
was observed in mice intraperitoneally administered 100 to
300 mg/kg of an andrographis extract (Mandal et al. 2001).

II. ADVERSE EVENTS

Adverse Events Reported in Clinical Trials

A systematic review of human studies of andrographis
concluded that “short-term therapy is associated with an
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Results of animal studies on the effects of androgra-
phis on female and male fertility and embryo implantation
are conflicting. Some studies indicated that high doses of
andrographis prevented implantation and caused abortion
(But 1988; Zhang and Tan 1997), while other studies with
similar doses showed no adverse effects on female fertil-
ity or pregnancy (Shamsuzzoha et al. 1978, 1979). Results of
studies of andrographis or the compound andrographolide
on male animals vary from no observed effects on fertility
in two studies, one with andrographis and the other with
andrographolide (Burgos et al. 1997; Sattayasai et al. 2010),
to a reduction in sperm counts and lack of sperm motil-
ity in a third study using andrographolide (Akbarsha and
Murugaian 2000). Thus, until further evidence is available,
the use of andrographis by women or men attempting to
conceive is cautioned.

PREGNANCY AND LACTATION

Information on the safety of andrographis during preg-
nancy is limited. Conflicting results on effects on fertil-
ity and pregnancy have been reported in animal studies,
with some studies indicating no adverse effects on fertil-
ity in mice (Dhammaupakorn and Chaichantipyuth 1989;
Shamsuzzoha et al. 1978, 1979) and other studies indicating
antifertility or abortifacient activity (Chen and Chen 2004;
But 1988; Zoha et al. 1989).

No information on the safety of andrographis during
lactation was identified. While this review did not identify
any concerns for use while nursing, safety has not been con-
clusively established.

Also see Pharmacological Considerations for this entry.

encouraging safety profile, although adverse events have
been demonstrated at higher doses” (Coon and Ernst 2004).
The study utilizing the higher doses was a phase I trial of
the compound andrographolide in HIV-positive and nor-
mal volunteers. The study was terminated early due to a
large number of adverse events. The doses used in this
trial, 5 or 10 mg/kg daily of andrographolide, were 6 to
12 times higher than doses used in other studies. Adverse
events included allergic reaction (one anaphylactic reaction),
fatigue, headache, rash, diarrhea, nausea, decreased taste,
dry tongue, reduced libido, reduced short-term memory,
eyes sensitive to light, decreased memory, dizziness, heart-
burn, tender lymph nodes, and lymphadenopathy. There
was no placebo group in the study (Calabrese et al. 2000).
Urticaria was reported in 2 of 60 subjects in a trial of stan-
dardized andrographis extract (Melchoir et al. 1996). Several
additional human studies either reported no adverse events
or did not provide information on adverse events (Coon and
Ernst 2004).



Case Reports of Adverse Events

As of June 2003, no adverse events in persons taking androg-
raphis had been reported to any national drug safety moni-
toring agencies including those in the United Kingdom,
Germany, and Austria (Coon and Ernst 2004). One case
of anaphylactic shock and two cases of anaphylactic reac-
tions had been reported to the World Health Organization.
All cases were from Sweden, and no details on the case
reports were available in the published literature (Coon and
Ernst 2004). Data obtained from manufacturers of androg-
raphis products indicated that one company had received
five reports of allergic reactions to products that contained
andrographis (Coon and Ernst 2004).

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies

No testicular toxicity was observed in male rats orally
administered a standardized extract of andrographis at
doses up to 1000 mg/kg daily for 60 days (Burgos et al.
1997). A decrease in sperm counts and lack of motil-
ity in spermatozoa were observed in 3-month-old male
rats orally administered 25 or 50 mg/kg of the com-
pound andrographolide daily for 48 days (Akbarsha and
Murugaian 2000). Conversely, no significant changes in
sperm morphology and motility were observed in male
mice orally administered 50 mg/kg of the compound
andrographolide daily for up to eight weeks. After four
weeks of treatment, an increase in serum testosterone lev-
els was observed as compared to control. Male mice receiv-
ing andrographis mounted females more quickly and with
greater frequency than untreated males (Sattayasai et al.
2010). Reductions in alkaline phosphatase activity and
total protein were observed in the reproductive organs of
male rats orally administered an andrographis powder
suspension at a dose of 10 or 20 mg per animal daily for
24 or 48 days (Akbarsha and Manivannan 1993). Reduced
libido was observed in male mice fed a diet supplemented
with 0.75% andrographis stem powder for up to 4 weeks
(Shamsuzzoha et al. 1979).

Inhibition of fasting serum glucose levels and glucose
tolerance test levels was observed in diabetic rats orally
administered an ethanolic extract of andrographis at doses
of 100, 200, or 400 mg/kg (Zhang and Tan 2000). Prevention of
hyperglycemia but no effects on adrenaline-induced hyper-
glycemia were observed in rabbits orally administered 10
mg/kg of an aqueous extract of andrographis (Borhanuddin
etal. 1994). Similarly, a significant reduction in blood glucose
levels was observed in hyperglycemic rats orally adminis-
tered an aqueous extract of andrographis. The hyperglyce-
mic effect was enhanced when the freeze-dried extract was
used (Husen et al. 2004).
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Andrographis paniculata

No significant changes in CYP450 enzymes were
observed in rats administered 1 g/kg andrographis extract
or 10 mg/kg of the compound andrographolide, each in sin-
gle doses (Choudhury et al. 1987).

Dose-dependent choleretic action of the compound
andrographolide was observed in rats and guinea pigs
administered doses of 1.5 to 12 mg/kg (Shukla et al. 1992).

In Vitro Pharmacological Studies

In human platelets, the compound andrographolide inhib-
ited platelet-activating-factor-induced aggregation in a
dose-dependent manner (Amroyan et al. 1999). In mouse
platelets, a standardized aqueous extract of andrographis,
and the compounds andrographolide and 14-deoxy-11,12-di-
dehydroandrographolide  inhibited thrombin-induced
platelet aggregation in a dose-dependent manner (Thisoda
et al. 2006).

Methanolic and ethanolic extracts of andrographis
inhibited CYP3A4 and CYP2D6 in vitro (Subehan et al. 2006;
Usia et al. 2006). The compound andrographolide induced
CYP1A1l and CYP1A2 but had no effect on CYP1BI in vitro
(Jaruchotikamol et al. 2007).

The compound bisandrographolide A has been shown
to activate transient receptor potential V4 (TRPV4) with an
EC;, (half maximal effective concentration) of 790 to 950 nM
(Smith et al. 2006).

IV. PREGNANCY AND LACTATION

After administration of 2 g/kg daily as part of the diet for 6
weeks, no pregnancies occurred in fertile female mice when
the females were mated with male mice (not administered
andrographis) known to be fertile (Zoha et al. 1989).

No antifertility effects were observed in mice admin-
istered powdered andrographis leaf or root as 1% of the
diet (~2 g/kg daily) for 14 days prior to mating, and 21 days
during mating (Shamsuzzoha et al. 1978). Similarly, no anti-
fertility effects were observed in female mice administered
andrographis stem powder for 28 days prior to mating
(Shamsuzzoha et al. 1979).

Intraperitoneal administration of an aqueous extract
of whole andrographis plants (dose not specified in
English language abstract) prevented implantation in
mice and caused abortion in mice during the first, sec-
ond, and third trimesters of pregnancy (But 1988; Chen
and Chen 2004).

In rats orally administered 200, 600, or 2000 mg/kg (30
to 300 times higher than the standard human dose) of an
andrographis extract for days 0-19 of pregnancy, no change
in progesterone levels and no progesterone-mediated preg-
nancy termination were observed (Panossian et al. 1999).

No teratogenicity or toxicity was observed in preg-
nant mice orally administered 200 or 400 mg/kg androgra-
phis leaf powder suspension on alternate days for 4 weeks
(Dhammaupakorn and Chaichantipyuth 1989).




Andrographis paniculata

No information on the safety of andrographis during
lactation was identified.

V. ToxiciTy STUDIES
Acute Toxicity

The LD;, of an orally or subcutaneously administered alco-
holic extract of andrographis in mice could not be deter-
mined at doses up to 15 g/kg (Sithisomwongse et al. 1989).
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to 40 g/kg (Chang and But 1986).
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Anemarrhena asphodeloides Bunge

SCN: anemarrhena
PN: zhi mu (rthizome)

Quick REFERENCE SUMMARY

Safety Class: 2d

Interaction Class: A

CONTRAINDICATIONS

Not for use in persons with diarrhea (Bensky et al. 2004;
Chen and Chen 2004).

OTHER PRECAUTIONS

None known.

DRUG AND SUPPLEMENT INTERACTIONS

None known.

ADVERSE EVENTS AND SIDE EFFECTS
None known.

REVIEW DETAILS

I. DRuG AND SUPPLEMENT INTERACTIONS

Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or

Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS

Case Reports of Adverse Events

No case reports of adverse events were identified.

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies

Aqueous extracts of anemarrhena have been shown to dose-
dependently lower glucose levels in diabetic mice (Miura et
al. 2001; Nakashima et al. 1993; Takahashi et al. 1985).
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Anemarrhena asphodeloides

Liliaceae

Part: rhizome

PHARMACOLOGICAL CONSIDERATIONS

Animal studies have demonstrated that anemarrhena may
modify glucose regulation; thus diabetic persons using
insulin or oral hypoglycemic drugs should continue to mon-
itor glucose levels during anemarrhena use (Chen and Chen
2004; Jia et al. 2003; Miura et al. 2001; Nakashima et al. 1993;
Takahashi et al. 1985).

PREGNANCY AND LACTATION

No information on the safety of anemarrhena in pregnancy
or lactation was identified in the scientific or traditional lit-
erature. Although this review did not identify any concerns
for use while pregnant or nursing, safety has not been con-
clusively established.

In Vitro Pharmacological Studies

Steroidal saponins isolated from anemarrhena inhibited
platelet aggregation and activated partial thromboplastin
time in human blood (Zhang et al. 1999). Another saponin
inhibited PAF-induced platelet aggregation in rabbit blood
(Dong and Han 1991).

An ethanol extract of anemarrhena stimulated insulin
secretion in the islets of pancreases isolated from normal
and diabetic rats at concentrations of 3.3 mM (normal) and
16.7 mM (diabetic) (Hoa et al. 2004).

IV. PREGNANCY AND LACTATION

No information on the safety of anemarrhena in pregnancy
or lactation was identified.

V. ToxicITy STUDIES

Acute Toxicity

In rabbits intravenously administered an extract (solvent
type not specified in English language translation), a dose
of 7 ml led to respiratory failure and death, while a dose of

1 to 3 ml caused difficulty breathing, and a dose of 0.5 ml
showed no adverse effects (Chen and Chen 2004).

Chen, J.K., and T.T. Chen. 2004. Chinese medical herbology and phar-
macology. City of Industry, CA: Art of Medicine Press.



Anemopsis californica
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Anemopsis californica (Nutt.) Hook. & Arn.

SCN: yerba mansa

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS

Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or

Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS

Case Reports of Adverse Events

No case reports of adverse events were identified.

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.
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Saururaceae

Part: rhizome, root

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

No information on the safety of yerba mansa in pregnancy
or lactation was identified in the scientific or traditional lit-
erature. Although this review did not identify any concerns
for use while pregnant or nursing, safety has not been con-
clusively established.

Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.

In Vitro Pharmacological Studies

Aqueous and ethanol extracts of yerba mansa inhibited the
growth of human breast cancer cells (MCF-7/AZ, estrogen
receptor positive) in a concentration-dependent manner and
had no effect on the growth of colon cancer cells (HCT8/E11)
(Daniels et al. 2006).

IV. PREGNANCY AND LACTATION

No information on the safety of yerba mansa in pregnancy
or lactation was identified.

V. ToxicITy STUDIES

No toxicity studies were identified.
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Anethum graveolens L.

SCN: dill
Syn: Peucedanum graveolens (L.) Benth. & Hook. f.

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

NorTicE
Diuretic (Mahran et al. 1991); see Appendix 2.

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

I1. ApVERSE EVENTS

Case Reports of Adverse Events

Allergic contact dermatitis to dill, confirmed by patch test-
ing, has been reported (Monteseirin et al. 2002, 2003).
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Anethum graveolens

Apiaceae

AN: shatapushpa
Part: fruit (commonly known as “seed”), herb

ADVERSE EVENTS AND SIDE EFFECTS

Allergic reactions to dill, confirmed by patch testing, have
been reported (Monteseirin et al. 2003; Monteseirin et al. 2002).

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

No information on the safety of dill in pregnancy was iden-
tified in the scientific or traditional literature. While this
review did not identify any concerns for pregnant women,
safety has not been conclusively established.

Dill seed has been traditionally been used to promote
milk production in nursing women (Jain et al. 2004; Mahran
et al. 1992).

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies

A decrease in serum glucose and insulin levels was observed in
rats with corticosteroid-induced diabetes orally administered
100 mg/kg of dill leaf extract daily for 15 days (Panda 2008).

In female rats orally administered 0.045 or 0.45 g/kg
of an aqueous extract of dill seed or 0.5 or 5 mg/kg of an
ethanol extract of dill seed daily for 10 days, a significant
increase was observed in the duration of the estrus cycle, the
diestrus phase, and the progesterone concentration in the
high-dose groups of both extracts. The stereological study
did not reveal any significant changes in the volumes of ova-
ries, or primary, secondary, or graafian follicles (Monsefi et
al. 2006).

In Vitro Pharmacological Studies
No relevant in vitro pharmacological studies were identified.



Angelica dahurica

IV. PREGNANCY AND LACTATION

No information on the safety of dill in pregnancy was identi-
fied. While this review did not identify any concerns for preg-
nant women, safety has not been conclusively established.
Dill seed has traditionally been used in India to pro-
mote milk production in nursing women (Jain et al. 2004).

V. ToxicITy STUDIES
Acute Toxicity

The LD;, of intraperitoneally administered dill seed extracts
in mice was 3.04 g/kg for the aqueous extract and 6.89 g/kg
for the ethanolic extract (Hosseinzadeh et al. 2002).

The LDy, of dill seed oil in rats was 4.6 g/kg (Opdyke
and Letizia 1982).

Guinea pigs intravenously administered 35 mg/kg of
dill seed essential oil experienced anaphylactic shock and
died. The same oil intravenously administered to cats at
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doses of 5 to 10 mg/kg resulted in lowered blood pressure
and increased respiratory volume (Shipochliev 1968).

Genotoxicity

Dose-dependent induction of chromosomal aberrations and
sister chromatid exchanges were observed in human lym-
phocytes treated with dill leaf or seed essential oil. No sig-
nificant effects of dill seed essential oil were observed in the
Drosophila melanogaster somatic mutation and recombination
test SMART) in vivo (Lazutka et al. 2001).

No genotoxic effects were observed in bone marrow
cells of mice administered 1 g/kg dill seed essential oil
daily (duration of dosing not specified in English language
abstract). The seed oil protected against the genotoxic activ-
ity of benzo[a]pyrene (Morkunas 2002).

Cytotoxicity
Cytotoxic effects of dill seed and leaf essential oils were
observed in human lymphocytes (Lazutka et al. 2001).
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Angelica dahurica (Fisch. ex Hoffm.) Benth. & Hook. f. ex Franch. & Sav. Apiaceae

SCN: fragrant angelica
PN: bai zhi (root)

Quick REFERENCE SUMMARY
Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

62

OCN: Dahurian angelica
Part: root

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.



EpiTors’ NOTE

Other species of Angelica are commonly traded as bai zhi
(Bensky et al. 2004; Chang and But 1986).

ADVERSE EVENTS AND SIDE EFFECTS

Topical allergic reactions and dermatitis caused by contact
with the fresh herb have been reported (Bensky et al. 2004).
Although furanocoumarin compounds, such as those pres-
ent in fragrant angelica, have photosensitizing effects (a
heightened response of the skin to sunlight or other ultra-
violet light) after contact with skin, no cases of photosensi-
tivity due to oral ingestion of fragrant angelica are known
(Bensky et al. 2004); such a reaction is theoretically possible.

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

Coumarins isolated from fragrant angelica administered
orally to rats in single doses of 25, 50, or 100 mg/kg increased
the duration of hypnosis induced by pentobarbital sodium.
The 100 mg/kg dose also prolonged the latent period and
shortened the duration of hypnosis induced by barbital
sodium (Liu et al. 2006).

II. ADVERSE EVENTS
Case Reports of Adverse Events

Large doses (30-60 g) of fragrant angelica may cause slowed
heart rate, increased blood pressure, increased depth of res-
piration, nausea, vomiting, dizziness, difficulty breathing,
sweating, or numbness of the limbs (Bensky et al. 2004; Chen
and Chen 2004). Cases of gross overdose have been associ-
ated with seizures and convulsions (Chen and Chen 2004).

Although several sources indicate that persons ingest-
ing fragrant angelica should limit exposure to the sun,
due to the furanocoumarin content of the herb, no cases of
photosensitivity associated with oral ingestion are known
(Bensky et al. 2004). Topical allergic reactions and dermatitis
caused by contact with the fresh herb have been reported
(Bensky et al. 2004). Two cases of phytophotodermatitis
associated with accidental skin contact with a multi-herb
decoction including fragrant angelica have been reported
(Zhang and Zhu 2011).
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Angelica dahurica

PHARMACOLOGICAL CONSIDERATIONS

An animal study indicated that fragrant angelica inhib-
ited the drug-metabolizing isoenzymes CYP2C, CYP3A,
CYP2D1, and CYP2C9 (Ishihara et al. 2000). The relevance of
this information to human use is not known.

PREGNANCY AND LACTATION

No information on the safety of fragrant angelica in preg-
nancy or lactation was identified in the scientific or tradi-
tional literature. Although this review did not identify any
concerns for use while pregnant or nursing, safety has not
been conclusively established.

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies

Inhibition of the drug-metabolizing isoenzymes CYP2C,
CYP3A, and CYP2D1 was observed in rats orally admin-
istered a single dose of 1 g/kg of fragrant angelica. At the
same dose level, fragrant angelica prolonged the half-life
and reduced the clearance of intravenously administered
tolbutamide (a CYP2C9 substrate) (Ishihara et al. 2000).

The furanocoumarin compound phellopterin was
shown to be a partial agonist of the central benzodiazepine
receptors. Two other naturally occurring furanocoumarins,
byakangelicol and imperatorin, exhibited significantly less
potent binding activity to the benzodiazepine site of the rat
brain GABA-A receptor (Dekermendjian et al. 1996).

In Vitro Pharmacological Studies

Infusions of fragrant angelica inhibited the drug-metaboliz-
ing isoenzyme CYP3A4. Activity varied according to horti-
cultural variety, and the infusions were significantly more
active than the 40% ethanol extract of the different products
(Guo et al. 2001).

Of 11 furanocoumarin compounds isolated from fra-
grant angelica, 2 showed strong abilities to induce alkaline
phosphatase with EC;, values of 1.1 and 0.8 pg/ml, respec-
tively, whereas the other 9 furanocoumarins were weakly or
only slightly active (Piao et al. 2006).

Fragrant angelica inhibited melanogenesis in B16 mela-
noma cells (Cho et al. 2006).

Of eight furanocoumarin compounds isolated from fra-
grant angelica, one strongly inhibited (IC;, of 0.36 uM) bind-
ing of diazepam to central nervous system benzodiazepine
receptors, while other structurally similar compounds had
minimal effect on receptor binding (Bergendorff et al. 1997).




Angelica pubescens

IV. PREGNANCY AND LACTATION

No information on the safety of fragrant angelica in preg-
nancy or lactation was identified.
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Angelica pubescens Maxim.

SCN: pubescent angelica
PN: du huo (root)

Quick REFERENCE SUMMARY

Safety Class: 2d
Interaction Class: A

CONTRAINDICATIONS
Avoid prolonged exposure to sunlight (Chen and Chen 2004).

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

NorTICE

Photosensitizing (Chang and But 1986; Chen and Chen
2004); see Appendix 2.

EpiTors’ NOTE

Other species of Angelica and plants of other genera are com-
monly traded as du huo.
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V. ToxiciTy STUDIES
Acute Toxicity

The LDs; of an orally administered decoction of fragrant
angelica in mice was 53.82 g/kg (Chen and Chen 2004).
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Apiaceae

Part: root

ADVERSE EVENTS AND SIDE EFFECTS

Gastric discomfort, nausea, vomiting, dizziness, headache,
and numb tongue have been reported in association with
pubescent angelica use, although detailed information on
these cases is lacking (Bensky et al. 2004).

PHARMACOLOGICAL CONSIDERATIONS

Overdoses (standard therapeutic dose is 3-9 g as a decoction)
of pubescent angelica have been associated with increased
sensitivity to sunlight (Chen and Chen 2004).

PREGNANCY AND LACTATION

No information on the safety of pubescent angelica in preg-
nancy or lactation was identified in the scientific or tradi-
tional literature. Although this review did not identify any
concerns for use while pregnant or nursing, safety has not
been conclusively established.



REVIEW DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS
Case Reports of Adverse Events

During the use of pubescent angelica in the treatment of bron-
chitis, adverse events of gastric discomfort, nausea, vomiting,
dizziness, headache, and numb tongue have been reported.
Details on these reports are lacking (Bensky et al. 2004).
Overdose of pubescent angelica has been associated
with increased photosensitivity (Chen and Chen 2004).
Overdose of the dried root or “large” doses (standard thera-
peutic dose is 3-9 g as a decoction) of the fresh root of pubes-
cent angelica have been reported to cause rapid breathing,
agitation, hallucinations, delirium, tetanic spasms, and, in
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Angelica sinensis (Oliv.) Diels

SCN: dong quai

Syn: Angelica polymorpha Maxim. var. sinensis Oliv.

PN: dang qui shen (root body); dang gui tou (root head); dang
gui wei (root tail)

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: C

CONTRAINDICATIONS
None known.
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Angelica sinensis

severe cases, death. Details on these cases, including doses
used and relevant medical history, are lacking (Bensky et
al. 2004).

III. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.

In Vitro Pharmacological Studies

The compound osthole, isolated from pubescent angelica,
inhibited platelet aggregation and ATP release induced by
ADP, arachidonic acid, PAF, collagen, ionophore A23187, and
thrombin in washed rabbit platelets. It showed a weak activ-
ity in platelet-rich plasma (Ko et al. 1989).

IV. PREGNANCY AND LACTATION

No information on the safety of pubescent angelica in preg-
nancy or lactation was identified.

V. ToxiciTy STUDIES
Acute Toxicity

The LD;, of the compound xanthotoxin intramuscularly
administered in rats is 160 mg/kg, while that of bergapten is
945 mg/kg (Chen and Chen 2004).

Chen, J.K.,, and T.T. Chen. 2004. Chinese medical herbology and phar-
macology. City of Industry, CA: Art of Medicine Press.
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Inhibition of platelet thromboxane formation and phos-
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Thromb. Haemost. 62(3):996-999.

Apiaceae

OCN: Chinese angelica; tang kuei
Part: root

OTHER PRECAUTIONS

Patients undergoing surgery are advised to stop use of dong
quai 7 days before surgery due to reported inhibition of
platelet aggregation (Li and Yang 1982; Tu and Huang 1984;
Yan et al. 1987).




Angelica sinensis

DRUG AND SUPPLEMENT INTERACTIONS

Human case reports and an animal study have indicated a
possible interaction between warfarin and dong quai (Ellis
and Stephens 1999; Lo et al. 1995; Page and Lawrence 1999).

ADVERSE EVENTS AND SIDE EFFECTS

Adverse events reported in persons taking dong quai include
aggravation of endometriosis, severe bleeding of gums
(high doses for many months), overstimulation of menstrual
cycle, increased or excessive menstrual flow, edema and
breast tenderness, headaches, increased irritability, gyne-
comastia, and occupational asthma (Goh and Loh 2001; Lee
et al. 2001; Upton 2003). A causal association between these
adverse events and dong quai was not determined in any of
the cases. No significant adverse events are reported in the
traditional Chinese medicine literature (Bensky et al. 2004;
Chen and Chen 2004).

PHARMACOLOGICAL CONSIDERATIONS

Inhibition of platelet aggregation by dong quai extract has
been observed in human and animal studies (Dong et al.
2004; Li and Yang 1982; Tu and Huang 1984; Yan et al. 1987).

Although conflicting results on the estrogenicity of
dong quai have been reported in animal and in vitro studies

REviEwW DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

A woman taking warfarin, digoxin, and furosemide had
an increased INR (a standardized scale used to report the
results of blood coagulation tests; increased INR indicates
slowed blood clotting) after having taken one or two tab-
lets (565 mg each) daily of dong quai. The woman’s INR
returned to the normal range after cessation of dong quai
(Page and Lawrence 1999). Increased INR and bleed-
ing were reported in a woman taking warfarin and dong
quai (dose, duration, and product unspecified) (Ellis and
Stephens 1999).

Animal Trials of Drug or Supplement Interactions

In rabbits orally administered 4 g/kg daily dong quai and
subcutaneously administered warfarin, an increase in pro-
thrombin time was observed in a steady-state model of
warfarin administration, whereas in a single-dose model,
no significant changes in prothrombin time were observed.
Dong quai alone did not produce any changes in prothrom-
bin time (Lo et al. 1995).
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(Circosta et al. 2006; Dixon-Shanies and Shaikh 1999; Lau et
al. 2005), a human study of dong quai in menopausal women
demonstrated no estrogenic activity (Hirata et al. 1997), and
a binding and transcription study showed no activity of
dong quai in estrogen receptors ERo or ERf (Amato et al.
2002).

Induction of drug-metabolizing enzymes CYP2D6
and CYP3A was observed in rats administered dong quai
extracts (Tang et al. 2006).

PREGNANCY AND LACTATION

Limited information on the safety of dong quai during preg-
nancy or lactation is available. Both a stimulating and relax-
ing effect on the uterus have been reported for constituents
of dong quai in vitro (Zhu 1998). In traditional Chinese
medicine practices, dong quai is used in combination with
other herbs at various stages of pregnancy (Upton 2003). In
the West, dong quai is commonly used as a single herb; some
texts contraindicate dong quai during pregnancy (Brinker
2001; Mills and Bone 2005), but no contraindication during
pregnancy is noted in either of the Chinese herbal references
cited in this work (Bensky et al. 2004; Chen and Chen 2004).
Cases of rashes and high blood pressure during lacta-
tion have been reported (Nambiar et al. 1999; Upton 2003).

II. ADVERSE EVENTS
Adverse Events Reported in Clinical Trials

A review of the available traditional and scientific data indi-
cated that dong quai is a very safe herb with a low probabil-
ity of side effects (Upton 2003).

Case Reports of Adverse Events

A case of gynecomastia was reported in a man who had
taken dong quai capsules (dose unspecified) daily for 1
month. The man was on long-term treatment with phenyt-
oin and folate. The gynecomastia resolved completely sev-
eral months after cessation of the dong quai (Goh and Loh
2001). Several case reports have indicated an association of
phenytoin use with gynecomastia (Ikeda et al. 1998; Monson
and Scott 1987; Rossi et al. 1983).

Results of a survey of members of the American
Herbalists Guild indicated that adverse events observed
during the use of dong quai included aggravation of endo-
metriosis, overstimulation of menstrual cycle, increased
or excessive menstrual flow, edema and breast tenderness,
headaches (sometimes severe), increased irritability, and
severe bleeding gums (high doses for many months) (Upton
2003).

A case of occupational asthma was reported in a phar-
macist who had worked in an herb shop processing herbal
materials. The patient had a positive response to dong quai
(“Angelica radix,” species unspecified) in a skin prick test,



and bronchoprovocation tests showed an early asthmatic
response to dong quai extract (Lee et al. 2001).

III. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies

In patients with ulcerative colitis, intravenous administra-
tion of 40 ml daily of dong quai extract inhibited platelet
activation (Dong et al. 2004). Intravenous administration of
200 ml daily of a 25% solution of dong quai for 20 days to
patients with acute ischemic stroke resulted in decreases
in a number of hematological parameters including plate-
let adhesion rate, platelet electrophoresis time, and whole
blood adhesion, and an increase in prothrombin time (Tu
and Huang 1984). A reduction in whole blood viscosity was
observed for approximately 3 hours in people orally admin-
istered a dong quai extract (Terasawa et al. 1985).

In a human study of dong quai in menopausal women,
involving administration of 4.5 g daily of dong quai for 24
weeks, no changes in serum hormone levels, vaginal cytol-
ogy, or endometrial thickness were observed, indicating a
lack of estrogenic effects (Hirata et al. 1997).

Animal Pharmacological Studies

In rats administered 3 g/kg dong quai aqueous or ethanolic
extracts, both extracts significantly induced the drug-metab-
olizing isoenzymes CYP2D6 and CYP3A (Tang et al. 2006).

Injection of 1 g/ml dong quai prevented platelet
aggregation and erythrocyte stasis in alveolar capillaries
induced by the injection of measles vaccine (Yan et al. 1987).
Administration of two doses of 6 or 8 ml each (1.5 hours
between doses) of an aqueous extract of dong quai to fasting
rats resulted in a decrease in time to thrombus formation
and an increase in prothrombin time (Li and Yang 1982).

No increase in uterine weight was observed in ovariec-
tomized mice orally administered 500 ul daily of an etha-
nolic extract of dong quai for 4 days (Amato et al. 2002). In
ovariectomized rats administered 100 or 300 mg/kg daily of
a dried ethanolic extract of dong quai or 1 ug/rat estradiol,
a significant increase in uterine weight was observed in rats
administered dong quai, but the increase was significantly
less than that observed in rats administered estradiol. Mean
luteinizing hormone levels were reduced in rats treated with
dong quai, and no changes were observed in follicle-stimu-
lating hormone levels. These results suggest an estrogenic
effect of dong quai (Circosta et al. 2006).

In Vitro Pharmacological Studies

In a study of a dong quai ethanolic extract on MCF-7 (ER
positive) human breast cancer cells, dong quai induced the
growth of MCF-7 cells by 16-fold over that of untreated con-
trol cells. In a transient gene expression assay system, dong
quai failed to show transactivation of either estrogen recep-
tor ERo or ER cDNA (Amato et al. 2002). An aqueous extract
of dong quai dose-dependently stimulated the proliferation
of MCF-7 and BT-20 (ER negative) breast cancer cells (Lau et
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al. 2005). An extract of dong quai inhibited growth of T-47D
(ER positive) and MCF-7 human breast cancer cells (Dixon-
Shanies and Shaikh 1999).

IV. PREGNANCY AND LACTATION

A survey of 593 pregnant women in Hong Kong indicated
that 12% had used “Chinese angelica” during their preg-
nancy. This was the second most popular herb for use dur-
ing pregnancy in the survey. No data on maternal or infant
health was collected in the survey (Ong et al. 2005).

Subcutaneous administration of 0.1 to 0.4 ml daily of an
aqueous dong quai extract to mice for 5 days did not affect
fertility or show any teratogenic effects (Matsui et al. 1967).

Dong quai essential oil applied to isolated uteri pro-
duced a relaxant effect while the nonvolatile fractions pro-
duced a stimulant effect, potentiating uterine contraction
(Zhu 1998).

Three unpublished cases of rashes have been reported
in breast-feeding newborn infants whose mothers were tak-
ing dong quai (dose, duration, and preparation unreported)
(Upton 2003).

A breast-feeding woman and her 3-week-old infant
developed high blood pressure after the woman consumed
an unspecified amount of dong quai prepared in a soup.
Blood pressure of both the woman and her infant returned
to normal 48 hours after cessation of dong quai (Nambiar et
al. 1999).

V. ToxiciTy STUDIES
Acute Toxicity

The LD;, of orally administered dong quai concentrated
extract (8:1 to 16:1) in rats is 100 g/kg (Zschocke et al. 1998);
of intravenously administered aqueous extract in mice is
100 g/kg (Wei 1987); and of orally administered 50% ethanol
extract in mice is over 40 g/kg (Yang and Chen 1992). The
LD of 4:1 concentrated extract of dong quai in rats is 100 g/
kg (route of administration unspecified) (Zhu 1987). No toxic
effects of dong quai extract were observed in rats or mice
after single doses of 6 g/kg (Tanaka et al. 1983).

The LD of intravenously administered ferulic acid in
mice is reported to be 856.6 mg/kg (Ozaki and Ma 1990); of
intraperitoneally administered ligustilide in mice is approx-
imately 410 mg/kg (Xie and Tao 1985), and of orally admin-
istered 3-n-butylidene phthalide in rats is 2.45 g/kg (Opdyke
1979).

In a review of the toxicology literature on dong quai,
intravenous injection of the volatile fraction of dong quai
was reported to cause kidney degeneration (Mei et al. 1991).

Short-Term Toxicity

After 21 days of oral administration of 1.5 or 3 g/kg dong
quai extract daily to rats, increases in serum free cholesterol
levels and kidney CYP450 enzymes were observed (Tanaka
et al. 1983).
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Genotoxicity

No genotoxic effects of dong quai were observed in a salmo-
nella genotoxicity assay (NTP 2008).
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Angelica spp.

Angelica archangelica L.

SCN: angelica

Syn: Angelica officinalis Moench; Archangelica officinalis
(Moench) Hoffm.

AN: chanda; chirakabheda

OCN: archangel; European angelica

Quick REFERENCE SUMMARY

Safety Class: 2b
Interaction Class: A

CONTRAINDICATIONS

Not for use in pregnancy except under the supervision of a
qualified healthcare practitioner (Felter and Lloyd 1898).

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

NorTiIcE

Emmenagogue (Felter and Lloyd 1898; Puri 1971); see
Appendix 2.

ADVERSE EVENTS AND SIDE EFFECTS

Although furanocoumarin compounds, such as those pres-
ent in angelica or purple angelica, have photosensitizing

REVIEW DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS

Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions
No case reports of suspected drug or supplement interac-

tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

I1. ADVERSE EVENTS

Case Reports of Adverse Events

No case reports of adverse events were identified.

Angelica spp.

Apiaceae

Angelica atropurpurea L.

SCN: purple angelica

OCN: alexanders; American angelica; great angelica; pur-
ple-stem angelica

Part: fruit (commonly known as “seed”), root

effects (a heightened response of the skin to sunlight or
other ultraviolet light) after contact with the skin, and
some sources indicate that persons taking angelica or pur-
ple angelica should avoid prolonged exposure to sunlight
(Blumenthal et al. 1998; Williamson 2003), no cases of pho-
totoxicity associated with internal use of angelica or purple
angelica were identified in the literature, although such a
reaction is theoretically possible.

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

Angelica and purple angelica have traditionally been used
as emmenagogues (Felter and Lloyd 1898; Puri 1971). Based
on this, use during pregnancy is not recommended except
under the supervision of a qualified healthcare practitioner.
No information on the safety of angelica in lactation was identi-
fied. While this review did not identify any concerns for use
while nursing, safety has not been conclusively established.

III. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies

No sensitization reactions were observed after 1% angelica
root or seed oil in petroleum was applied to volunteers in a
48 hour closed patch test (Opdyke 1979).

Animal Pharmacological Studies

Among seven plants generally recognized to cause phyto-
photodermatitis, angelica had the highest concentration of
coumarin compounds on the interior surface of the leaf.
The concentration was greater than that of Psoralea bitumi-
nosa, although P. bituminosa had the highest concentration of
coumarin on the leaf surface, as compared to other species
(Zobel and Brown 1991).

A mild reaction was observed in rabbits topically treated
with 500 mg of angelica seed essential oil (Opdyke 1974).

In Vitro Pharmacological Studies
No relevant in vitro pharmacological studies were identified.
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Anthriscus cerefolium

IV. PREGNANCY AND LACTATION
Among other uses, angelica has traditionally been used as
an emmenagogue (Felter and Lloyd 1898).

No information on the safety of angelica during lacta-
tion was identified.

V. ToxicITy STUDIES
Acute Toxicity

The LDs, of orally administered angelica root essential oil
in rats is 11.16 g/kg (Skramlik 1959), and in mice is 2.2 g/kg
(Opdyke 1975).
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Anthriscus cerefolium (L.) Hoffm.

SCN: chervil
OCN: garden chervil

Quick REFERENCE SUMMARY

Safety Class: 2b
Interaction Class: A

CONTRAINDICATIONS

Not for use in pregnancy except under the supervision of
a qualified healthcare practitioner (Chadha 1988; List and
Horhammer 1973).

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

NoTICE

Emmenagogue (List and Hérhammer 1973; Remington and
Wood 1918); see Appendix 2.
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The dermal LD;, for angelica root essential oil in rab-
bits could not be determined at doses up to 5 g/kg (Opdyke
1975).

Genotoxicity

No genotoxic effects of angelica were observed in the micro-
nucleus test in mouse bone marrow and peripheral blood
cells (Salikhova et al. 1993). Antimutagenic activity of an
alcohol extract of angelica was observed in the micronu-
cleus test in murine bone marrow cells (Salikhova et al. 1993;
Salikhova and Poroshenko 1995).
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Apiaceae

Part: herb

EpiTors’ NOTE

The classifications and concerns for this herb are based on
relatively higher doses used for therapeutic purposes in con-
trast to lower amounts generally used in cooking, and have
not been associated with its use as a spice.

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

Based on traditional use as an emmenagogue (Chadha 1988;
List and Hérhammer 1973; Remington and Wood 1918), two
herbal reference texts indicate that chervil should not be
used during pregnancy (Chadha 1988; List and Hérhammer
1973). No other information on the use of chervil during
pregnancy was identified.



No information on the use of chervil during lactation was
identified. While this review did not identify any concerns for
use while nursing, safety has not been conclusively established.

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS

Case Reports of Adverse Events

No case reports of adverse events were identified.
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Apium graveolens L.

SCN: celery
OCN: wild celery

Quick REFERENCE SUMMARY

Safety Class: 2b
Interaction Class: A

CONTRAINDICATIONS

Not for use in pregnancy except under the supervision of a
qualified healthcare practitioner (Bradley 1992).

OTHER PRECAUTIONS

Celery seed should be used with caution by individuals
with inflammation of the kidneys or a history of irritation of
the kidneys (Bradley 1992; Wichtl 2004).
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Apium graveolens

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.

In Vitro Pharmacological Studies
No relevant in vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

Based on traditional use as an emmenagogue (Chadha 1988;
List and Hérhammer 1973; Remington and Wood 1918), two
herbal reference texts indicate that chervil should not be
used during pregnancy (Chadha 1988; List and Hérhammer
1973). No other information on the use of chervil during
pregnancy or lactation was identified.

V. ToxicITY STUDIES
No toxicity studies were identified.

List, PH., and H. Hérhammer. 1973. Hagers handbuch der phar-
mazeutischen praxis. Vollst. 4. Neuausg. ed. Berlin: Springer.
Remington, J.P., and H.C. Wood. 1918. The dispensatory of the United

States of America. 20th ed. Philadelphia: Lippincott.

Apiaceae

Part: fruit (commonly known as “seed”)

DRUG AND SUPPLEMENT INTERACTIONS
None known.

NorTicE

Photosensitizing (Ahluwalia et al. 1988; Garg et al. 1978,
1979; Schimmer 1983); see Appendix 2.

EpiToRrs” NOTE

The classifications and concerns for this herb are based on
relatively higher doses used for therapeutic purposes in con-
trast to lower amounts generally used in cooking, and have
not been associated with its use as a spice.



Apium graveolens

ADVERSE EVENTS AND SIDE EFFECTS

Allergic reactions, including anaphylactic reactions, to cel-
ery have been reported (Ballmer-Weber et al. 2000; Barg et
al. 2008; Darsow et al. 2004; Luttkopf et al. 2000; Pauli et al.
1988; Vilke 2002).

Phototoxicity has been reported, primarily in persons
handling fresh plants or ingesting large quantities of cel-
ery root followed by exposure to high-intensity UV radia-
tion (UV therapy or tanning salon) (Birmingham et al. 1961;
Jeanmougin et al. 2005; Ljunggren 1990; Schimmer 1983). No
reports of phototoxicity in association with seed ingestion
were identified. Furanocoumarin compounds present in cel-
ery seed, stem, and leaf are responsible for the phototoxicity
(Beattie et al. 2007; Beier et al. 1983; Birmingham et al. 1961;
Schimmer 1983).

REviEwW DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ApvERSE EVENTS
Case Reports of Adverse Events

Anaphylactic reactions to celery have been reported, includ-
ing two cases of food-dependent, exercise-induced anaphy-
laxis after ingestion of celery (Barg et al. 2008; Vilke 2002).
One case of anaphylactic reaction to the drug oseltamivir
(Tamiflu) occurred in a patient with celery-carrot-mugwort-
spice syndrome (Hirschfeld et al. 2008).

Allergic reactions to celery have been confirmed in dou-
ble-blind studies and by patch testing (Ballmer-Weber et al.
2000; Darsow et al. 2004; Ermertcan et al. 2007; Luttkopf et al.
2000; Pauli et al. 1988).

Phototoxicicity was reported in a woman who con-
sumed large amounts of celery root prior to visiting a suntan
parlor (Ljunggren 1990). A similar reaction was reported in
a patient undergoing photochemotherapy (UVA) treatment
(Jeanmougin et al. 2005).

Cases of mild to severe photodermatitis have been
reported in persons handling fresh celery plants (Beier
et al. 1983; Birmingham et al. 1961; Finkelstein et al. 1994;
Seligman et al. 1987).
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PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

No adverse effects of celery seed essential oil on fertility were
observed in two animal studies (Garg et al. 1970; Sharma et
al. 1983). Apiol, a compound found in celery essential oil,
has been reported to have abortifacient activity (Kochmann
1931; van Itallie et al. 1932; Wichtl 2004).

No information on the safety of celery seed during lac-
tation was identified. While this review did not identify any
concerns for use while nursing, safety has not been conclu-
sively established.

III. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies

Birch-celery syndrome has been described, with individuals
sensitized to birch (Betula spp.) pollen or mugwort (Artemisia
vulgaris) pollen frequently displaying type I allergic symp-
toms after ingestion of celery (Breiteneder et al. 1995;
Luttkopf et al. 2000).

No phototoxic reactions were observed in healthy vol-
unteers administered 200 g raw or cooked celery stem or
parsnip followed by exposure to UVA light (Beattie et al.
2007).

Animal Pharmacological Studies

In female rats administered 200 mg/kg of an ethanol extract
of celery seed daily for 10 days, a lengthening of the estrus
phase was observed, while administration for 20 or 30 days
resulted in a decrease in other menstrual phases (Barethia
2008).

In Vitro Pharmacological Studies
No relevant in vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

No effects on implantation were observed in rats orally
administered 100 mg/kg of petroleum ether, alcoholic, or
aqueous extracts of celery on days 1 to 7 of pregnancy (Garg
et al. 1970). No adverse effects on fertility were reported in
rats orally administered 250 mg/kg of an ethanol extract of
celery daily on days 1 to 7 of pregnancy (Sharma et al. 1983).

Uterine stimulant activity of celery (plant part not
specified in English language translation) has been reported
(Kreitmair 1936).

No information on the safety of celery seed during lac-
tation was identified.



V. ToxiciTy STUDIES
Acute Toxicity

The LD;, of orally administered celery seed essential oil in
rats could not be determined at doses up to 5 g/kg (Opdyke
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Apocynum spp.

Apocynum spp.

Apocynum androsaemifolium L.
SCN: spreading dogbane
OCN: common dogbane

QuicKk REFERENCE SUMMARY

Safety Class:3
Interaction Class: B

CONTRAINDICATIONS

Not for use except under the supervision of an expert quali-
fied in the appropriate use of this substance (Felter and
Lloyd 1898; Wood and LaWall 1926).

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS

Based on the presence of cardiac glycosides in spread-
ing dogbane and Indian hemp, caution should be used in
patients taking cardiac medications (Genkina et al. 1974;
Grundmann and Gerlach 1967; Lee et al. 1972).

NorTICE

Emetic (Felter and Lloyd 1898; Wood and LaWall 1926); see
Appendix 2.

Diuretic (Felter and Lloyd 1898; Wood and LaWall 1926);
see Appendix 2.

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ApvERSE EVENTS

Case Reports of Adverse Events

No case reports of adverse events were identified.
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Apocynaceae

Apocynum cannabinum L.

SCN: Indian hemp

OCN: Canada hemp; hemp dogbane
Part: root

ADVERSE EVENTS AND SIDE EFFECTS

May cause irritation of the gastrointestinal tract, nausea,
vomiting, and increased perspiration (Felter and Lloyd 1898;
Wood and LaWall 1926).

PHARMACOLOGICAL CONSIDERATIONS

Medical texts from the late 1800s and early 1900s indicate
that use of spreading dogbane almost invariably produces
nausea or vomiting (sometimes copious), copious perspira-
tion, diuretic activity, and “acts powerfully upon the heart,
slowing its action and raising arterial tension” (Felter and
Lloyd 1898; Graham 1909; Wood and LaWall 1926).

PREGNANCY AND LACTATION

No information on the safety of spreading dogbane and
Indian hemp in pregnancy or lactation was identified in the
scientific or traditional literature. Based on the pharmacologi-
cal activity, use during pregnancy is not recommended except
under the supervision of a qualified healthcare practitioner.
While this review did not identify any concerns for use
while nursing, safety has not been conclusively established,
and this substance is not recommended for use except under
the supervision of an expert qualified in its appropriate use.

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies

Slowing of heart rate and increased urination were observed
in cats, dogs, and frogs treated with varying doses of spread-
ing dogbane (Graham 1909; Wood and LaWall 1926).

In Vitro Pharmacological Studies

Slowing of heart rate was observed in excised rabbit hearts
treated with varying doses of spreading dogbane (Graham
1909).

IV. PREGNANCY AND LACTATION

No information on the safety of spreading dogbane or
Indian hemp in pregnancy or lactation was identified.



V. ToxiciTy STUDIES
Acute Toxicity

The LDs, of a tincture of spreading dogbane administered
intravenously to frogs is 5.1 ml/kg (Graham 1909).
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Aralia californica S. Watson

SCN: California spikenard
OCN: elk clover

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

EpiToRrs’” NOTE

A reference text on medicinal plants of western America
does not list any cautions or contraindications for use of
California spikenard (Moore 2003).

REVIEW DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.
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Aralia californica

Cytotoxicity

Fractions of a water-alcohol extract of spreading dogbane
exhibited cytotoxic activity in human nasopharynx carci-
noma cells (Kupchan et al. 1964).

Grundmann, W., and H. Gerlach. 1967. Cardiac glycosides from
the roots of Apocynum cannabinum: Quantitative determination
of glycosides in photometry cymarin apocannoside. Pharm.
Zentralh. 106(8):501-508.

Kupchan, S.M., R]. Hemingway, and R.W. Doskotch. 1964. Tumor
inhibitors. IV. Apocannoside and cymarin, the cytotoxic prin-
ciples of Apocynum cannabinum L. J. Med. Chem. 7:803-804.

Lee, PK., D.P. Carew, and J. Rosazza. 1972. Apocynum cannabinum tis-
sue culture. Growth and chemical analysis. Lloydia 35(2):150-156.

Wood, H., and C. LaWall. 1926. The dispensatory of the United States
of America. Philadelphia: ].B. Lippincott.

Araliaceae

Part: rhizome, root

DRUG AND SUPPLEMENT INTERACTIONS
None known.

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

No information on the safety of California spikenard in
pregnancy or lactation was identified in the scientific or tra-
ditional literature. Although this review did not identify any
concerns for use while pregnant or nursing, safety has not
been conclusively established.

Animal Trials of Drug or Supplement Interactions
No animal trials of drug or supplement interactions were

identified.
I1. ApVERSE EVENTS

Case Reports of Adverse Events
No case reports of adverse events were identified.



Aralia nudicaulis

III. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies

No relevant human pharmacological studies were
identified.

Animal Pharmacological Studies

No relevant animal pharmacological studies were
identified.

LiTERATURE CITED

Moore, M. 1993. Medicinal plants of the Pacific West. Santa Fe: Red
Crane Books.

Aralia nudicaulis L.

SCN: small spikenard
OCN: false sarsaparilla; wild sarsaparilla

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

EpiTors’ NOTE

No cautions for use of small spikenard are reported in
historical American medical texts (Felter and Lloyd 1898;
Remington and Wood 1918).

REeviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.
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In Vitro Pharmacological Studies
No relevant in vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION
No information on the use of California spikenard during

pregnancy or lactation was identified.
V. ToxicITy STUDIES
No toxicity studies were identified.

Araliaceae

Part: rhizome

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

No information on the safety of small spikenard in preg-
nancy or lactation was identified in the scientific or tradi-
tional literature. Although this review did not identify any
concerns for use while pregnant or nursing, safety has not
been conclusively established.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ApvERSE EVENTS

Case Reports of Adverse Events

No case reports of adverse events were identified.

ITII. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.



Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.

In Vitro Pharmacological Studies
No relevant in vitro pharmacological studies were identified.

LiTERATURE CITED
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Aralia racemosa L.

SCN: spikenard
OCN: American spikenard

Quick REFERENCE SUMMARY

Safety Class: 2b
Interaction Class: A

CONTRAINDICATIONS

Not for use in pregnancy except under the supervision of
a qualified healthcare practitioner (Densmore 1928; Herrick
1977).

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

ADVERSE EVENTS AND SIDE EFFECTS
None known.

REVIEW DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.
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IV. PREGNANCY AND LACTATION

No information on the use of small spikenard during preg-
nancy or lactation was identified.

V. Toxicity STUDIES
No toxicity studies were identified.

Remington, J.P., and H.C. Wood. 1918. The dispensatory of the United
States of America. 20th ed. Philadelphia: Lippincott.

Araliaceae

Part: rhizome

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

Spikenard is reported to have been used as an abortifacient
by the Chippewa and Iroquois (Densmore 1928; Herrick
1977). Based on this information, use during pregnancy is
not recommended except under the supervision of a quali-
fied healthcare practitioner.

No information on the safety of spikenard use during lacta-
tion was identified. While this review did not identify any
concerns for use while nursing, safety has not been conclu-
sively established.

II. ApvERSE EVENTS
Case Reports of Adverse Events
No case reports of adverse events were identified.

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.

In Vitro Pharmacological Studies
No relevant in vitro pharmacological studies were identified.




Arctium lappa

IV. PREGNANCY AND LACTATION

Spikenard is reported to have been used as an abortifacient
by the Chippewa and Iroquois (Densmore 1928; Herrick
1977).

LiTERATURE CITED

Densmore, F. 1928. Uses of plants by the Chippewa Indians.
Smithsonian Inst. Bur. Am. Ethnol. Annu. Rep. 44:273-379.

Arctium lappa L.

SCN: burdock
PN: niu bang zi (fruit)

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

ADVERSE EVENTS AND SIDE EFFECTS

An anaphylactic reaction to burdock root has been reported
(Sasaki et al. 2003). Several cases of contact dermatitis have
been reported after topical applications of burdock root
plasters (Rodriguez et al. 1995).

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.
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No information on the safety of spikenard use during lacta-
tion was identified.

V. ToxiciTy STUDIES
No toxicity studies were identified.

Herrick, J.W. 1977. Iroquois medical botany. Ph.D. Thesis. State
University of New York, Albany.

Asteraceae

OCN: gobo; goboshi; great burdock
Part: root, seed

Cases of atropine poisoning have been reported in
persons that took adulterated burdock root products
(Bryson et al. 1978; Fletcher and Cantwell 1978; Gandolfo
and Accascina 1953; Rhoads et al. 1984). Atropine is not
a known constituent of burdock (Leung and Foster 1996;
Mills and Bone 2005).

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

One animal study indicated no adverse effects of burdock on
fetal development (Matsui et al. 1967). No other information
on the safety of this herb in pregnancy or lactation was iden-
tified in the scientific or traditional literature. Although this
review did not identify any concerns for use while pregnant
or nursing, safety has not been conclusively established.

II. ADVERSE EVENTS
Case Reports of Adverse Events

Several cases of atropine poisoning have been reported in
persons consuming tea labeled as burdock root (Bryson et
al. 1978; Fletcher and Cantwell 1978; Gandolfo and Accascina
1953; Rhoads et al. 1984). Atropine is not a known constitu-
ent of burdock; its presence was a result of contamination
(Leung and Foster 1996; Mills and Bone 2005).

An anaphylactic reaction to cooked burdock root has
been reported. The patient tested positively to skin prick
tests with raw and boiled burdock root, and raw and boiled
carrot (Sasaki et al. 2003). Allergic contact dermatitis has
been reported in three patients who topically applied bur-
dock root plasters. All three patients tested positively in
closed but not open patch tests, and none reported allergies



to other Asteraceae family plants. A positive patch test for
nickel was reported in one patient. Tests with a sesquiter-
pene lactone mix were not completed (Rodriguez et al. 1995).

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies

Some earlier reviews indicated a hypoglycemic effect of bur-
dock root (Bever and Zahnd 1979; Farnsworth and Segelman
1971).

No adverse effects on fertility were seen in mice subcu-
taneously administered 0.05 to 0.2 ml of an aqueous burdock
extract (part unspecified) twice daily for 5 days (Matsui et
al. 1967).

In Vitro Pharmacological Studies

An extract of burdock root weakly inhibited the CYP isoen-
zymes CYP3A4, CYP19, and CYP2C19 (Scott et al. 2006).
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Arctostaphylos uva-ursi (L.) Spreng.

SCN: uva-ursi
OCN: bearberry; kinnickinick

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

Arctostaphylos uva-ursi

An aqueous extract of burdock seed inhibited platelet-
activating factor binding at a concentration of 200 pg/ml
(Iwakami et al. 1992).

IV. PREGNANCY AND LACTATION

No teratogenic effects were seen in offspring of pregnant
mice subcutaneously administered 0.05 to 0.2 ml of an aque-
ous burdock extract (part unspecified) twice daily for 5 days
(Matsui et al. 1967).

No information on the safety of burdock root or seed
during lactation was identified.

V. ToxiciTy STUDIES
Acute Toxicity

The LD, of orally administered alcohol extract of burdock
root in rats is 700 mg/kg (Sharma et al. 1978).

Subchronic Toxicity

No toxic effects were observed in rats fed burdock root as
30% of the diet for 4 months (Hirono et al. 1978).
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Ericaceae

Part: leaf

CONTRAINDICATIONS
None known.




Arctostaphylos uva-ursi

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

NoTICE

Tannins (6.0-27.5%, usually around 10%) (Leung and Foster
1996; Wichtl 2004); see Appendix 1.

EpiTors’ NOTES

Although some herbal reference texts indicate that uva-ursi
is contraindicated in kidney disorders (Bradley 1992; ESCOP
2003), a recent review of the literature found no evidence to
support this contraindication (Upton et al. 2008). Some evi-
dence of kidney damage has been observed in rats chroni-
cally administered the compound hydroquinone, which
may have been the basis for contraindication in kidney
disorders (Hoffman-Bohm and Simon 1992; Kari et al. 1992;
Shibata et al. 1991). The kidney damage was seen primarily
in aged male rats, a population that is predisposed to kidney
damage (DeCaprio 1999; McGregor 2007).

One herbal reference text notes that “hydroquinone
appears to be nontoxic with the administration of uva-ursi
leaf tea, however hydroquinone must remain in suspicion
with regard to having mutagenic and possibly carcinogenic
effects” (Wichtl 2004). Reviews of the compound hydroqui-
none indicate that although genotoxic effects were observed
in vitro and in animal tests using intraperitoneal or subcu-
taneous administration, such effects were generally not seen
in animals orally administered the compound (DeCaprio
1999; McGregor 2007).

Uva-ursi contains arbutin and other hydroquinone glu-
cosides, present at up to 12% of the dried leaf (Hegnauer
1966). The exposure to hydroquinone, however, depends
on multiple factors including concentration in the leaf,
concentration in the extract or other dosage form, and the

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of drug or supplement interactions were
identified. Several reference texts indicate that concomitant
use of uva-ursi with medications that can acidify the urine
may result in a decrease of effectiveness of uva-ursi (Bradley
1992; ESCOP 2003; Weiss and Meuss 2001). The acidity of
cranberry, another botanical commonly use to treat urinary
tract infections, is often cited as a reason to avoid taking
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absorption and distribution of hydroquinone in the body,
which have yet to be fully investigated (Upton et al. 2008).

ADVERSE EVENTS AND SIDE EFFECTS

A case of maculopathy was reported after long-term con-
sumption of uva-ursi (Wang and Del Priore 2004).

Ingestion of uva-ursi has been reported to change urine
to a brown-green color due to hydroquinone metabolites
(Upton et al. 2008).

PHARMACOLOGICAL CONSIDERATIONS

Although several herbal reference texts indicate that con-
comitant use of uva-ursi and medications that can acidify
the urine may result in a decrease in efficacy of uva-ursi
with acidic urine or in conjunction with remedies that
produce acidic urine (Blumenthal et al. 1998; Bradley 1992;
ESCOP 2003; Weiss and Meuss 2001), a review of uva-ursi
indicated that this concern appears to be theoretical, with
no data available to support such an interaction (Upton et
al. 2008).

PREGNANCY AND LACTATION

No studies on the safety of uva-ursi in pregnancy were iden-
tified. A number of reproductive toxicity studies have been
completed on the compounds arbutin and hydroquinone.
The no-observed-effect level (NOEL) for arbutin in rats was
100 mg/kg daily (Itabashi et al. 1988). The NOEL for hydro-
quinone in rats was 100 mg/kg daily (Murphy et al. 1992).
In rabbits, the NOEL for maternal toxicity of hydroquinone
was 25 mg/kg, while the developmental toxicity NOEL was
75 mg/kg (Murphy et al. 1992).

In a two-generation reproductive toxicity study, no
significant changes in rat pup development were observed
(Blacker et al. 1993).

No information on the safety of uva-ursi during lacta-
tion was identified. While this review did not identify any
concerns for use while nursing, safety has not been conclu-
sively established.

cranberry and uva-ursi together. Studies on the ability of
cranberry to acidify the urine generally indicate that any
such effects are mild or nonexistent (Upton 2002).

Animal Trials of Drug or Supplement Interactions

Studies of uva-ursi in rats, mice, and rabbits have indicated
that uva-ursi may potentiate the anti-inflammatory effects of
dexamethasone, prednisolone, and indomethacin (Matsuda
et al. 1990, 1991, 1992).

I1. ADVERSE EVENTS

Adverse Events Reported in Clinical Trials

No adverse effects or abnormal values in hematology or uri-
nalysis were reported in men or women administered 300



or 500 mg daily of purified hydroquinone for 3 to 5 months
(Carlson and Brewer 1953).

Case Reports of Adverse Events

A case of bull’s-eye maculopathy was reported in a 56-year-
old woman who had been taking uva-ursi tea “regularly”
(dose and frequency not reported) for 3 years. The woman
reported a decrease in visual acuity in the third year. The
reporting authors noted that hydroquinone compounds are
known inhibitors of tyrosine kinase and thus melanin syn-
thesis, and that decreased melanin in the eye might account
for the maculopathy (Wang and Del Priore 2004).

III. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies

No adverse effects were observed in healthy volunteers
administered uva-ursi standardized extract or gastric juice-
resistant tablet containing the same extract (Paper et al.
1993).

No adverse event data were reported in studies of uri-
nary arbutin levels in persons taking uva-ursi (Quintus et al.
2005; Siegers et al. 1997).

Animal Pharmacological Studies

Some extracts of uva-ursi may have inhibitory effects on
melanin synthesis, melasma, and other abnormal pigmenta-
tions in animals (Maeda and Fukuda 1996; Matsuda et al.
1992, 1996; Ortiz et al. 1999).

In Vitro Pharmacological Studies

Aqueous and methanolic extracts of uva-ursi inhibited the
drug-metabolizing CYP isoenzymes CYP3A5 CYP3A7,
CYP3A4, and CYP2C19; the aqueous extract also inhibited
CYP19. For all isoenzymes, the aqueous extract had a stron-
ger inhibitory effect than the methanolic extract (Chauhan
et al. 2007).

Induction of MDR1 and the drug-metabolizing isoen-
zymes CYP1A2 and CYP3A4 was observed in vitro in human
colon carcinoma cells (Brandin et al. 2007). Conversely, inhi-
bition of CYP3A4 and CYP2C19 by ethanol extracts of uva-
ursi was observed in a high-throughput screening assay
(Scott et al. 2006).

Uva-ursi potentiated the effects of B-lactam antibiotics
against methicillin-resistant Staphylococcus aureus (Shimizu
et al. 2001).

IV. PREGNANCY AND LACTATION

In pregnant rats subcutaneously administered 100 or 400
mg/kg daily of the compound arbutin, no signs of toxicity
in parent animals or fetal toxicity were observed. The maxi-
mal no-observed-effect level (NOEL) dose was 100 mg/kg
per day (equivalent to a human dose of ~7000 mg) (Itabashi
et al. 1988).

In a two-generation reproductive toxicity study in rats,
the compound hydroquinone was administered daily at
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doses up to 150 mg/kg 10 weeks prior to cohabitation, dur-
ing cohabitation, and until scheduled termination, and no
adverse effects were observed on feed consumption, sur-
vival, or reproductive parameters for the first or second gen-
eration (FO or F1) parental animals. Mild, transient tremors
were observed shortly after dosing at 150 mg/kg/day in sev-
eral FO and F1 animals and in a single FO male at 50 mg/kg/
day (Blacker et al. 1993).

In pregnant rats orally administered hydroquinone up
to 300 mg/kg daily on days 6 to 15 of pregnancy, no changes
in fertility, pregnancy outcomes, or fetal development were
observed except that a slightly reduced fetal weight was
seen at the highest dose level (Krasavage et al. 1992). In preg-
nant rats orally administered up to 300 mg/kg of the com-
pound hydroquinone daily on days 6 to 15 of pregnancy, the
NOEL for both maternal and developmental toxicity was 100
mg/kg, whereas 300 mg/kg was the no-observable-adverse-
effect level (NOAEL) (Murphy et al. 1992).

In rabbits orally administered up to 150 mg/kg of the
compound hydroquinone on days 6 to 15 of pregnancy, the
NOEL for maternal toxicity was 25 mg/kg daily, and for
developmental toxicity was 75 mg/kg daily. Under the con-
ditions of this study, hydroquinone at 150 mg/kg/day pro-
duced minimal developmental alterations in the presence of
maternal toxicity (Murphy et al. 1992).

No effects of uva-ursi on isolated rat or guinea pig uter-
uses were observed after application of 1 to 2 mg of crude
drug per square centimeter (Shipochliev 1981).

No information on the safety of uva-ursi during lacta-
tion was identified.

V. ToxiciTy STUDIES
Acute Toxicity

The LD;, of orally administered hydroquinone is 200 mg/
kg in rabbits, 80 mg/kg in cats, and could not be determined
at doses up to 375 mg/kg in rats (Clayton and Clayton 1991;
Topping et al. 2007). In rats, doses between 285 and 375 mg/
kg caused animals to exhibit minor to moderate tremors
and minor convulsions within the first hour after dosing
(Topping et al. 2007). The LDs, of subcutaneously admin-
istered hydroquinone in mice is 160 mg/kg (Clayton and
Clayton 1991). Based on these values, the LDj, of the com-
pound hydroquinone in humans can be estimated at a mean
of 21 g, suggesting that the potential for toxicity associated
with typical doses of uva-ursi is low (Upton et al. 2008).

Subchronic Toxicity

In rats orally administered the compound hydroquinone 5
days a week for 13 weeks at doses of 0 to 200 mg/kg daily,
doses of 64 or 200 mg/kg hydroquinone resulted in acutely
observable behavioral effects including tremors and reduced
activity. Oral doses of 64 mg/kg or more of hydroquinone
resulted in acute neurobehavioral effects indicative of CNS
stimulation; however, subchronic exposure to dose levels




Arctostaphylos uva-ursi

that produced repetitive CNS stimulation by hydroquinone
did not result in an exacerbation of acute stimulatory effects
over time nor morphological changes in the CNS or PNS or
nephrotoxicity. Nephrotoxic effects observed in other stud-
ies in Fischer 344 rats after hydroquinone exposure were not
observed in this study with Sprague-Dawley rats (Topping
et al. 2007).

Chronic Toxicity

Several chronic toxicity studies of the compound hydro-
quinone in rats have shown nephropathy after long-term
dietary or other oral exposure, with male rats being signifi-
cantly more affected than female rats (Hoffman-Bohm and
Simon 1992; Kari et al. 1992; Shibata et al. 1991). Reviews
of the toxicology of hydroquinone note that chronic pro-
gressive nephropathy is characteristic of aged male rats
(DeCaprio 1999; McGregor 2007).

A chronic toxicity test of hydroquinone in mice and
rats indicated some adverse effects after long-term admin-
istration as 0.8% of the diet for 2 years. In the hydroquinone
group, renal tubular hyperplasia occurred in 100% of male
rats, 30% of male mice, and 7% of female rats; adenomas
occurred in 47% of male rats and 10% of male mice (Shibata
et al. 1991).

After chronic exposure to hydroquinone, nephropathy
occurred in 80% of male rats, 27% of female rats, and not
at all in mice. Mice developed squamous cell hyperplasia
in the stomach; 67% of male mice developed hypertrophy
of the liver and 47% developed hepatocellular adenoma.
No differences in survival, however, were noted between
treated animals and controls (Hoffman-Bohm and Simon
1992).

In a chronic toxicity test of hydroquinone orally admin-
istered to rats at doses up to 50 mg/kg and mice at doses up
to 100 mg/kg for 2 years, at the highest dose, male rats had
severe nephropathy. Renal tubular adenomas were seen in
7% of low-dose rats and 14% of high-dose rats, but not in
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female rats or control animals. Mononuclear cell leukemia
increased with dosage in female rats (Kari et al. 1992).

In rats orally administered 25 or 50 mg/kg of hydro-
quinone 5 days a week for 2 years, there was some evi-
dence of carcinogenic activity of hydroquinone for male
and female F344/N rats, and B6C3F1 mice, as shown by
marked increases in tubular cell adenomas of the kidney
(male F344/N rats), increases in mononuclear cell leukemia
(female F344/N rats), and increases in hepatocellular neo-
plasms (female B6C3F1 mice). No evidence was found for
carcinogenic activity of hydroquinone in male B6C3F1 mice
administered 50 or 100 mg/kg. Administration of hydroqui-
none was associated with thyroid follicular cell hyperplasia
in both male and female mice and anisokaryosis, multinu-
cleated hepatocytes, and basophilic foci of the liver in male
mice (NTP 1989).

Genotoxicity

No mutagenic activity of uva-ursi was seen in the Ames
test with Salmonella typhimurium or in the Bacillus subtilis
rec-assay (ESCOP 2003; Hoffman-Bohm and Simon 1992).
No mutagenicity of the compound arbutin was observed in
rats subcutaneously administered 100 to 400 mg/kg daily
(Ttabashi et al. 1988).

In Ames and micronucleus tests of urine from human
volunteers administered the compound arbutin at doses of
420 mg, no mutagenic or genotoxic activity was observed
(Siegers et al. 1997). No mutagenicity of arbutin was
observed in a gene mutation assay at a concentration of
0.01 M, whereas the compound hydroquinone caused an
increase in mutation frequency at a concentration of 0.01 M
(Mueller and Kasper 1996).

Reviews of the compound hydroquinone indicate that
although genotoxic effects were observed in vitro and in ani-
mal tests using intraperitoneal or subcutaneous administra-
tion, such effects were generally not seen in animals orally
administered the compound (DeCaprio 1999; McGregor
2007).
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Arisaema spp.

Arisaema amurense Maxim.
SCN: Chinese arisaema
PN: tian nan xing (rhizome)

Arisaema erubescens (Wall.) Schott
SCN: Chinese arisaema

Quick REFERENCE SUMMARY

Safety Class: 3
Interaction Class: A

CONTRAINDICATIONS

Not for use except under the supervision of an expert quali-
fied in the appropriate use of this substance (Bensky et al.
2004; Chen and Chen 2004).

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

STANDARD DOSE

The standard dose is 3 to 10 g of the processed rhizome as a
decoction (Bensky et al. 2004; Chen and Chen 2004).

EpiTors’ NOTES

Before use, Chinese arisaema must be processed to reduce
toxicity. Processing typically consists of soaking the herb
in multiple changes of water with alum added in later
soakings, followed by boiling with fresh ginger and alum.
Processing with bile, according to traditional methods, is an
alternate method that reduces toxicity of the herb (Bensky et
al. 2004). Unprocessed Chinese arisaema is considered toxic
and inappropriate for internal use (Bensky et al. 2004; Chen
and Chen 2004). The prepared rhizome, that has been pro-
cessed to reduce toxicity, is the subject of this entry.

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.
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Syn: Arisaema consanguineum Schott
PN: tian nan xing (rhizome)

Arisaema heterophyllum Blume
SCN: Chinese arisaema

PN: tian nan xing (rhizome)

Part: prepared rhizome

ADVERSE EVENTS AND SIDE EFFECTS

Adverse reactions to Chinese arisaema are generally associ-
ated with the incompletely processed herb or with overdose.
Irritating calcium oxalate crystals are generally responsible
for reactions, which may include numbness of the tongue
and mouth, itching and burning sensations, swelling, sali-
vation, and loss of taste (Bensky et al. 2004; Chen and Chen
2004; Wu and Zhong 2008).

Topical reactions may occur if fresh Chinese arisaema
comes in contact with the skin. This reaction may include
swelling, itching, and pain (Bensky et al. 2004; Chen and
Chen 2004).

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

While one text on traditional Chinese medicine indicates
that Chinese arisaema should be used with extreme caution
during pregnancy (Chen and Chen 2004), another text indi-
cates that this herb is contraindicated in pregnancy (Bensky
et al. 2004).

No information on the safety of Chinese arisaema dur-
ing lactation was identified.

While this review identified equivocal concerns for
pregnant women and none while nursing, safety has not
been conclusively established, and this substance is not
recommended for use except under the supervision of an
expert qualified in its appropriate use.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. Apverse EVENTS

Case Reports of Adverse Events

Adverse reactions to Chinese arisaema are generally associ-
ated with the incompletely processed herb or with overdose
(standard dose listed as a decoction of 3 to 10 g). Reactions
may include numbness of the tongue and mouth, itching,



burning sensations, swelling, edema, salivation, loss of
taste, difficulty opening the mouth, slurred speech, erosion
and necrosis of the oral and pharyngeal mucosa, headache,
nausea, vomiting, dizziness, and palpitations. In severe
cases, muscle spasms, convulsions, respiratory depression,
or respiratory paralysis may occur (Bensky et al. 2004; Chen
and Chen 2004).

III. PHARMACOLOGY AND PHARMACOKINETICS

Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.

In Vitro Pharmacological Studies
No relevant in vitro pharmacological studies were identified.
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Arisaema triphyllum (L.) Schott

SCN: Jack-in-the-pulpit
OCN: Indian turnip

Quick REFERENCE SUMMARY

Safety Class: 2d
Interaction Class: A

CONTRAINDICATIONS

Do not exceed recommended dose (Felter 1922; Felter and
Lloyd 1898).

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

STANDARD DOSE

The standard dose is 1 to 5 drops of tincture every 30 min-
utes to 1 hour (Felter 1922).

EpiTors’ NOTE

Jack-in-the-pulpit contains water-insoluble calcium oxalate
crystals that are destroyed by processing (heating or drying)
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IV. PREGNANCY AND LACTATION
While one text on traditional Chinese medicine indicates
that Chinese arisaema should be used with extreme caution
during pregnancy (Chen and Chen 2004), another text indi-
cates that this herb is contraindicated in pregnancy (Bensky
et al. 2004).

No information on the safety of Chinese arisaema dur-
ing lactation was identified.

V. ToxiciTy STUDIES

Acute Toxicity

The LD;, of a decoction of processed Chinese arisaema orally
administered in mice could not be determined at doses up
to 150 g/kg. After intraperitoneal administration, the LDj, of
the same extract in mice is 13.5 g/kg (Chen and Chen 2004).

Wu, H., and LY. Zhong. 2008. Study on irritation of calcium
oxalate crystal in Araceae plants. Zhongguo Zhong Yao Za Zhi
33(4):380-384.

Araceae

Part: dried tuber

(Felter and Lloyd 1898; Keating 2004; Nakata and McConn
2000; Nelson et al. 2006; Weber 1891).

ADVERSE EVENTS AND SIDE EFFECTS

The calcium oxalate crystals, present in the unprocessed
plant, are microscopic needlelike structures that mechani-
cally irritate the skin and mucous membranes, causing a
painful burning sensation of the lips and mouth after inges-
tion. Ingestion may cause an inflammatory reaction, often
with edema and blistering, sometimes resulting in hoarse-
ness and difficulty swallowing (Nelson et al. 2006).

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

No information on the safety of Jack-in-the-pulpit in preg-
nancy or lactation was identified in the scientific or tradi-
tional literature. Although this review did not identify any
concerns for use while pregnant or nursing, safety has not
been conclusively established.




Armoracia rusticana

REeviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS

Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. Apverse EVENTS

Case Reports of Adverse Events
No case reports of adverse events were identified.
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Armoracia rusticana P. Gaertn. et al.

SCN: horseradish
Syn: Armoracia lapathifolia Gilib.

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
Use with caution in persons with stomach or intestinal

ulcers, or kidney disorders (Blumenthal et al. 1998).
DRUG AND SUPPLEMENT INTERACTIONS
None known.

EpiTors’ NOTE

Although the German Commission E indicates that horse-
radish should not be used in children under the age of 4
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ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.

In Vitro Pharmacological Studies
No relevant in vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

No information on the safety of Jack-in-the-pulpit during
pregnancy or lactation was identified.

V. ToxicITYy STUDIES
No toxicity studies were identified.

Nakata, P.A., and M.M. McConn. 2000. Isolation of Medicago trun-
catula mutants defective in calcium oxalate crystal formation.
Plant Physiol. 124(3):1097-1104.

Nelson, L., R.D. Shih, M.J. Balick, and K.F. Lampe. 2006. Handbook
of poisonous and injurious plants. 2nd ed. Berlin: Springer.

Weber, R.A. 1891. Raphides, the cause of the acridity of certain
plants. J. Am. Chem. Soc. 13(7):215-217.

Brassicaceae

Part: rhizome, root

(Blumenthal et al. 1998), no basis for this caution is provided
and no other information from the traditional or scientific
literature was found to support this contraindication.

ADVERSE EVENTS AND SIDE EFFECTS

Horseradish may cause
(Blumenthal et al. 2000).

gastrointestinal ~ discomfort

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

No information on the safety of horseradish in pregnancy or
lactation was identified in the scientific or traditional litera-
ture. Although this review did not identify any concerns for
use while pregnant or nursing, safety has not been conclu-
sively established.



REVIEW DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS
Case Reports of Adverse Events
No case reports of adverse events were identified.
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Arnica spp.

Arnica latifolia Bong.
SCN: arnica
Arnica montana L.

Quick REFERENCE SUMMARY

Safety Class: 3 (internal use), 2d (external use)
Interaction Class: A

CONTRAINDICATIONS

Not for internal use except under the supervision of an
expert qualified in the appropriate use of this substance (De
Smet 1992; Felter and Lloyd 1898; Leung and Foster 1996; List
and Horhammer 1973; Wichtl 2004).

Do not use on open wounds or broken skin (Felter and
Lloyd 1898; Mitchell 1983).
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ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.

In Vitro Pharmacological Studies
No relevant in vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

No information on the safety of horseradish in pregnancy or
lactation was identified.

V. ToxicITY STUDIES
Genotoxicity

A slight mutagenic effect of horseradish paste was observed
in bacterial mutagenicity assays. The effect was significantly
less than that of cabbage or Brussels sprouts (Kassie et al.
1996). Antimutagenic activity of horseradish was observed
in rat bone marrow cells (Agabeili and Kasimova 2005).

Blumenthal, M., A. Goldberg, and ]J. Brinckmann. 2000. Herbal
medicine: Expanded Commission E monographs. Newton, MA:
Integrative Medicine.

Kassie, F., W. Parzefall, S. Musk, et al. 1996. Genotoxic effects of
crude juices from Brassica vegetables and juices and extracts
from phytopharmaceutical preparations and spices of crucifer-
ous plants origin in bacterial and mammalian cells. Chem. Biol.
Interact. 102(1):1-16.

Asteraceae

SCN: arnica
OCN: European arnica; leopard’s bane; mountain tobacco
Part: flower, rhizome, whole plant

OTHER PRECAUTIONS

Persons with allergies to other members of the Asteraceae
family (such as sunflower, marigold, or feverfew) should
exercise caution with arnica, as allergic cross-reactivity to
Asteraceae plants is common (Hausen 1996).

DRUG AND SUPPLEMENT INTERACTIONS
None known.




Arnica spp.

EpiTors’ NOTES

Homeopathic preparations of arnica are commonly used
and are distinct from herbal preparations of arnica that are
the subject of this entry (Leivers 2005).

Arnica contains trace amounts of the nontoxic pyrroli-
zidine alkaloids tussilagine and isotussilagine (Passreiter et
al. 1992).

Other species of arnica (A. angustifolia, A. chamissonis, A.
chamissonis Less. ssp. foliosa, A. cordifolia, and A. sororia) are
used interchangeably in trade (McGuffin et al. 1997).

ADVERSE EVENTS AND SIDE EFFECTS

Allergic contact dermatitis to arnica has been reported and is
associated in some cases with sensitivity to other species of
plants in the Asteraceae and Lauraceae families (Brinkhaus
et al. 2006; Hausen 1980, 1985, 1992, 1996; Hausen and Schulz

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS
Case Reports of Adverse Events

Arnica contains sesquiterpene lactones that produce con-
tact dermatitis in sensitive persons (Hausen 1978, 1980, 1996;
Herrmann et al. 1978). Studies on sensitivity to Asteraceae
species have indicated that up to 1.4 % of the population may
be prone to contact allergy to arnica (de Groot et al. 1988;
Hausen 1996; Paulsen et al. 1993; Reider et al. 2001). Cross-
reactivity to arnica and other species of Asteraceae, includ-
ing sunflower (Helianthus annuus) and marigolds (Tagetes
spp.), and to species of Lauraceae have been reported
(Hausen 1996; Hausen and Schulz 1978; Machet et al. 1993;
Paulsen et al. 2008; Pirker et al. 1992). Other cases of contact
allergy to arnica or products containing arnica have been
reported (Hausen 1980, 1985; Héormann and Korting 1994,
1995; Pirker et al. 1992; Rudzki and Grzywa 1977; Schempp
et al. 2002; Schwarzkopf et al. 2006; Spettoli et al. 1998).

Topical application of a cream containing 1.5% arnica
was reported to trigger a case of leukemia-related Sweet’s
syndrome (Delmonte et al. 1998).
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1978; Machet et al. 1993; Paulsen et al. 2008; Pirker et al. 1992;
Schempp et al. 2002; Schwarzkopf et al. 2006).

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

Overdoses of arnica have led to miscarriage (Blaschek et
al. 2002; Merdinger 1938). Uterine stimulation has been
observed in rats and guinea pigs (Brunzell and Wester 1947;
Kreitmair 1936).

No information on the safety of arnica during lacta-
tion was identified. While this review did not identify any
concerns for use while nursing, safety has not been conclu-
sively established, and this substance is not recommended
for internal use except under the supervision of an expert
qualified in its appropriate use.

A young man mistakenly consumed tea made from
an unknown amount of arnica flower and leaf. Two hours
later he experienced myalgia, headache, chills, and devel-
oped hyperthermia, tachycardia, hypotension, and elevated
serum levels of creatinine, aspartate aminotransferase,
and alanine aminotransferase (Topliff and Grande 2000).
Stomach cramping followed by death was reported in a
man who had consumed 70 g of arnica tincture (Blaschek et
al. 2002). Poisoning with arnica has been reported to cause
death due to circulatory paralysis with secondary respira-
tory arrest (product and dose not specified) (Hansel et al.
1993).

An older herbal text indicated that internal use of “large
doses” of arnica may cause “heat in the throat, nausea, vom-
iting, purging, spasmodic contractions of the limbs, dif-
ficulty of respiration, and sometimes inflammation of the
alimentary canal, and coma” (Felter and Lloyd 1898).

ITII. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies

In an irritation study using New Zealand albino rabbits,
the primary irritation index of arnica in a base of soybean
oil and tocopherol was 0 (Henkel Corp. 1997). A mixture of
arnica extract, butylene glycol, and water, applied topically,
was not irritating to rabbits (Ichimaru Pharcos Co. 1995).
Open application of arnica absolute and arnica resinoid was
not irritating to mouse skin (RIFM 1996a, 1996b).

A raw extract, an ether extract, and a tincture of arnica
produced sensitization reactions in Pirbright white guinea
pigs (Hausen 1978). A mixture containing arnica extract,
butylene glycol, and water was not phototoxic to guinea pigs,
and arnica absolute and arnica resinoid were not phototoxic



to hairless mice (Ichimaru Pharcos Co. 1995; RIFM 1996a,
1996b).

In Vitro Pharmacological Studies

The compounds helenalin and 11a,13-dihydrohelenalin
have been shown to inhibit collagen-induced platelet aggre-
gation, thromboxane formation, and 5-hydroxytryptamine
secretion in a concentration-dependent manner in human
platelets (Schroder et al. 1990).

IV. PREGNANCY AND LACTATION

Miscarriages have been reported after overdoses of arnica
infusion (made from 20 g arnica flower) or arnica flower
tincture (44 ml) (Blaschek et al. 2002; Merdinger 1938).

No change in uterine tone or contractility was observed
in isolated pregnant rat uteruses treated with arnica tinc-
ture (Blaschek et al. 2002). Uterine stimulation was observed
in rats intragastrically administered a hot aqueous extract
of arnica flower (dose not specified) (Kreitmair 1936) and in
guinea pigs administered arnica tincture (dose not speci-
fied) (Brunzell and Wester 1947).

A survey of medical records of women who had used
herbs as abortifacients indicated that consumption of arnica
(preparation and dose unspecified) led to two cases of mul-
tiple organ system failure (Ciganda and Laborde 2003).
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No information on the safety of arnica during lactation
was identified.

V. ToxiciTy STUDIES
Acute Toxicity

The LD of orally administered arnica extract in mice is 123
mg/kg (RTECS 1996), and could not be determined in rats at
doses up to 5 g/kg (CTFA 1981). The LDy, of intraperitoneally
administered arnica extract in mice is 31 mg/kg (RTECS 1996).

The dermal LD of arnica resinoid in rabbits is greater
than 5 g/kg; slight irritant effects were observed at this dose
level (RIFM 1996b).

Genotoxicity

In the Ames test for mutagenicity, ethanol extracts of arnica
produced a two- to fourfold increase in the number of rever-
tants, as compared to controls with S. typhimurium TA98 with
and without metabolic activation and with S. typhimurium
TA100 with metabolic activation; an increase was not seen
with TA100 without metabolic activation (Goggelmann
and Schimmer 1986). The authors indicated that the effect
was likely due to the flavonol compounds in arnica, noting
that “the origin of the plant is important for the presence
of essential components” and that results can differ based
on the district of growth and the preparation of the extract
(Goggelmann and Schimmer 1986).

Hausen, B.M. 1985. Gaillardia allergy. Derm. Beruf. Umuwelt.
33(2):62-65.

Hausen, B.M. 1992. In De Smet PAGM. 1992. Adverse effects of
herbal drugs, volume 1. New York: Springer.

Hausen, B.M. 1996. A 6-year experience with compositae mix. Am.
J. Contact Dermat. 7(2):94-99.

Hausen, B.M., and K.H. Schulz. 1978. Polyvalent contact allergy in
a florist. Derm. Beruf. Umuwelt. 26(5):175-176.

Henkel Corp. 1997. Cited in Fiume M. 2001. Final report on the
safety assessment of Arnica montana extract and Arnica mon-
tana. Int. ]. Toxicol. 20(Suppl. 2):1-11.

Herrmann, H.D., G. Willuhn, and B.M. Hausen. 1978.
Helenalinmethacrylate, a new pseudoguaianolide from the
flowers of Arnica montana L. and the sensitizing capacity of
their sesquiterpene lactones. Planta Med. 34(3):299-304.

Hormann, H., and H. Korting. 1994. Akute allergische
Kontaktdermatitis auf Arnika-Tinktur. Dermatosen 42:246-249.

Hoérmann, H., and H. Korting. 1995. Allergic acute contact dermati-
tis due to arnica tincture self-medication. Phytomedicine 3:315-317.

Ichimaru Pharcos Co. 1995. Specifications of arnica liquid (Arnica
montana extract and butylene glycol water). Unpublished data
submitted by CTFA.

Kreitmair, H. 1936. Pharmacological trials with some domestic
plants. E Merck’s Jahr. Neuer. Geb. Pharmakother. Pharm. 50:102-110.

Leivers, K. 2005. Unravelling the confusion around arnica’s herbal
and homoeopathic use. Pharm. |. 275:289-291.

Leung, A.Y., and S. Foster. 1996. Encyclopedia of common natural ingre-
dients used in food, drugs, and cosmetics. 2nd ed. New York: Wiley.




Artemisia abrotanum

List, PH., and H. Horhammer. 1973. Hagers handbuch der phar-
mazeutischen praxis. Vollst. 4. Neuausg. ed. Berlin, Heidelberg,
New York: Springer.

Machet, L., L. Vaillant, A. Callens, et al. 1993. Allergic contact der-
matitis from sunflower (Helianthus annuus) with cross-sensitiv-
ity to arnica. Contact Dermat. 28(3):184-185.

McGuffin, M., C. Hobbs, R. Upton, and A. Goldberg. 1997.
Botanical safety handbook. Boca Raton, FL: CRC Press.

Merdinger, O. 1938. MMW 1496. Cited in Mills S., Bone K. 2005. The
essential guide to herbal safety. St. Louis: Elsevier.

Mitchell, H. 1983. British herbal pharmacopoeia. Bournemouth, U.K.:
British Herbal Medicine Association.

Passreiter, C.M., G. Willuhn, and E. Roder. 1992. Tussilagine and
isotussilagine: Two pyrrolizidine alkaloids in the genus Arnica.
Planta Med. 58(6):556-557.

Paulsen, E., KE. Andersen, and B.M. Hausen. 1993. Compositae
dermatitis in a Danish dermatology department in one year (I).
Results of routine patch testing with the sesquiterpene lactone mix
supplemented with aimed patch testing with extracts and sesqui-
terpene lactones of Compositae plants. Contact Dermat. 29(1):6-10.

Paulsen, E., L.P. Christensen, and K.E. Andersen. 2008. Cosmetics and
herbal remedies with Compositae plant extracts—Are they toler-
ated by Compositae-allergic patients? Contact Dermat. 58(1):1523.

Pirker, C., T. Moslinger, D.Y. Koller, M. Gotz, and R. Jarisch. 1992.
Cross-reactivity with Tagetes in Arnica contact eczema. Contact
Dermat. 26(4):217-219.

Reider, N., P. Komericki, B.M. Hausen, P. Fritsch, and W. Aberer.
2001. The seamy side of natural medicines: Contact sensitiza-
tion to arnica (Arnica montana L.) and marigold (Calendula offici-
nalis L.). Contact Dermat. 45(5):269-272.

Artemisia abrotanum L.

SCN: southernwood
OCN: lad’s love

Quick REFERENCE SUMMARY

Safety Class: 2b
Interaction Class: A

CONTRAINDICATIONS

Not for use in pregnancy except under the supervision of a
qualified healthcare practitioner (McGuffin et al. 1997).
OTHER PRECAUTIONS

None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

NoTICE

Emmenagogue (Madaus 1938; Steinegger and Hénsel 1972);
see Appendix 2.
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Asteraceae

Part: herb

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

Use of southernwood during pregnancy is not recommended
(McGuffin et al. 1997). Southernwood has been reported to
have emmenagogue activity (Madaus 1938; McGuffin et al.
1997; Steinegger and Hénsel 1972).

No information on the safety of southernwood during
lactation was identified. While this review did not identify
any concerns for use while nursing, safety has not been con-
clusively established.



REVIEW DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS
Adverse Events Reported in Clinical Trials

In a small study, a nasal spray preparation of southernwood
essential oil was generally well tolerated in adults with
allergic rhinitis. Immediately after local nasal administra-
tion, all patients reported a slight to moderate nasal stinging
sensation that lasted from 5 to 20 s. The sensation was not
experienced as unpleasant. During repeated and prolonged
use, none of the patients reported untoward effects such as
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Artemisia absinthium L.

SCN: wormwood

Quick REFERENCE SUMMARY

Safety Class: 2b, 2c,2d
Interaction Class: A

CONTRAINDICATIONS

Not for use during pregnancy or lactation (Blagojevic et al.
2006; McGuffin et al. 1997).

Not for long-term use; do not exceed recommended
dose (Leung and Foster 1996; Pinto-Scognamiglio 1967;
Wichtl 2004).

OTHER PRECAUTIONS
None known.
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mucosal irritation or injury, bleeding, or dry nose (Remberg
et al. 2004).

Case Reports of Adverse Events
No case reports of adverse events were identified.

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.

In Vitro Pharmacological Studies
No relevant in vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

Use of southernwood during pregnancy is not recom-
mended (McGuffin et al. 1997).

No information on the safety of southernwood during
lactation was identified.

V. ToxiciTy STUDIES
No toxicity studies were identified.

Remberg, P, L. Bjork, T. Hedner, and O. Sterner. 2004.
Characteristics, clinical effect profile and tolerability of a nasal
spray preparation of Artemisia abrotanum L. for allergic rhinitis.
Phytomedicine 11(1):36-42.

Steinegger, E., and R. Hénsel. 1972. Lehrbuch der pharmakognosie auf
phytochemischer grundlage. New York: Springer.

Asteraceae

Part: herb

DRUG AND SUPPLEMENT INTERACTIONS
None known.

STANDARD DOSE

Not to exceed 1.5 g of dried herb in tea, two to three times
daily (Wichtl 2004).

NorTicE

Thujone (o-thujone 0-20% of essential oil, B-thujone 1.3—
46% of essential oil; essential oil content of plant is 0.2 to
1.5%) (Blagojevic et al. 2006; Lawrence 1995; Wichtl 2004); see
Appendix 1




Artemisia absinthium

EpiTors’ NOTES

Several herbal reference texts do not substantiate toxicological
concerns for wormwood, except with long-term use (Leung
and Foster 1996), excessive doses, or use of the essential oil
(Felter and Lloyd 1898; Weiss and Meuss 2001; Wichtl 2004).

Regulatory restrictions against the use of wormwood
requiring finished food products to be thujone-free exist in
the United States and other countries (CFR 2011; Leung and
Foster 1996; Martindale and Reynolds 1996).

Wormwood contains o- and B-thujone, compounds
that may cause convulsions and that bind to GABA recep-
tors, resulting in excitation of the autonomic nervous
system (Hold et al. 2000). High amounts of thujone and
thujone metabolites in the body may provoke convulsions
and unconsciousness (Lee and Balick 2005; Olsen 2000).
Nicotinic acid receptor, muscarinic cholinergic receptor, and
5-HT, receptor activity has also been reported (Deiml et al.
2004; Lee and Balick 2005).

ADVERSE EVENTS AND SIDE EFFECTS

No reports of adverse events or side effects of worm-
wood used at standard doses were identified. Overdose of

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ApvERSE EVENTS
Case Reports of Adverse Events

Acute renal failure caused by rhabdomyolysis resulting from
tonic clonic seizures was reported in a man who ingested
10 ml of wormwood essential oil. The patient had no his-
tory of neuromuscular disease, kidney disease, or history of
alcohol dependence. The manufacturer confirmed that the
wormwood essential oil consumed was pure and not adul-
terated (Weisbord et al. 1997). Ingestion of 60 ml of worm-
wood essential oil led to altered mental status, seizures, and
secondary complications including hyperthermia, rhabdo-
myolysis, and aspiration (Berlin and Smilkstein 1996).
Bradyarrhythmia was reported in a man with acute
absinthe intoxication. The authors of the report noted that
although tachyarrhythmias are frequently developed in
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wormwood essential oil has resulted in seizures, rhabdo-
myolysis (breakdown of muscle fibers), vomiting, gastro-
intestinal cramps, retention of urine, and, in severe cases,
confusion and renal lesions (Berlin and Smilkstein 1996;
Weisbord et al. 1997; Wichtl 2004).

PHARMACOLOGICAL CONSIDERATIONS

Thujone is a porphyrogenic terpenoid and thus may be
hazardous to patients with an underlying defect in hepatic
heme synthesis (Bonkovsky et al. 1992).

PREGNANCY AND LACTATION

While safety classes 2b and 2c in this text indicate that use in
pregnancy or lactation is acceptable under the supervision
of an expert qualified in the use of the described substance,
the editors of this text know of no reason for which worm-
wood would be used in pregnancy or lactation. Based on
the bioactivity of thujone and other compounds, wormwood
should not be used during pregnancy or lactation.

Limited information on the safety of wormwood use
during pregnancy and lactation is available. One study in
rats indicated anti-implantation activity of wormwood (Rao
et al. 1988).

acute alcohol intoxication, bradyarrhythmias are exceptional
in this context (Benezet-Mazuecos and de la Fuente 2006).

A condition known as absinthism was observed in
chronic consumers of the alcoholic beverage absinthe, which
contains wormwood extract. The condition was described
as a form of alcoholism that included delirium, hallucina-
tions, tremors, and seizures (Lee and Balick 2005). While
the compound thujone was once thought to be the primary
cause of the psychotropic activity and toxicity of absinthe,
recent analyses of absinthe indicate that the thujone content
of historical and contemporary samples is insignificant and
that other ingredients, such as the coloring agents copper
sulfate or antimony chloride, may have been responsible
for the adverse effects of absinthe (Blaschek et al. 2002;
Lachenmeier et al. 2008).

II1. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies

A decrease in attention performance was associated with
thujone content of beverages administered to healthy volun-
teers at concentrations of 0, 10, or 100 mg/1 thujone in alco-
hol, leading to an average thujone dose of 0, 0.026, or 0.26
mg/kg (doses were adjusted to provide equal amounts of
alcohol in each dose). The thujone concentration was associ-
ated with a temporary counteracting of the anxiolytic effect
of alcohol (Dettling et al. 2004).

Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.



In Vitro Pharmacological Studies
No relevant in vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

Anti-implantation activity was reported in rats adminis-
tered an ethanol extract of wormwood (Rao et al. 1988).
Wormwood is listed as an ingredient in two herbal
abortifacient formulas traditionally used in Iran (Madari
and Jacobs 2004). Toxic effects and death after consumption
of large amounts of wormwood (extract not specified but
believed to be the essential o0il) have been reported in the
context of using the plant as an abortifacient (Gessner 1974).

V. ToxiciTy STUDIES
Acute Toxicity

The LD;, value of wormwood liquid extract administered
orally in mice is 2.5 g/kg (Lagarto Parra et al. 2001); that of
an ethanol extract administered intraperitoneally in rats is 1
g/kg (Sharma et al. 1978); and that of the essential oil admin-
istered orally in rats is 96 mg/kg (Opdyke 1975).

No mortality was observed in rabbits orally adminis-
tered hexane, chloroform, and water extracts of wormwood
at doses up to 1.6 g/kg (Khattak et al. 1985).
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The doses of intraperitoneally administered o- and
B-thujone that produce convulsions have been reported as
590 mg/kg in mice (Wenzel and Ross 1957) and 100 mg/kg
in rats (Sampson and Fernandez 1939).

Subchronic Toxicity

A 13-week repeated-dose toxicity study of wormwood
extract performed in male and female rats indicated that
the no-observed-adverse-effect level was equivalent to 1.27
g/kg daily in male rats and 2.06 g/kg daily in female rats
(Muto et al. 2003).

Chronic Toxicity

Diminished life expectancy and growth but no increase
in liver damage or tumor formation were observed in rats
orally administered a total of 15.3 g of powdered wormwood
over an 18-month period (Schmahl 1956).

Chronic administration of thujone is reported to lead
to fatty degeneration of the liver (Pinto-Scognamiglio 1967).

Genotoxicity

No mutagenic activity was reported in an Ames test of
wormwood extract (Schimmer et al. 1994).
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Artemisia annua L.

SCN: sweet wormwood
PN: ging hao (above-ground parts)

Quick REFERENCE SUMMARY

Safety Class: 2b
Interaction Class: A

CONTRAINDICATIONS
Not for use in pregnancy except under the supervision of

a qualified healthcare practitioner (Al Kadi 2007; Boareto et
al. 2008).

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

EpiTors’ NOTE

Sweet wormwood contains the compound artemisinin.
Artemisinin and compounds derived from sweet wormwood
are widely used as antimalarial drugs (Meshnick 2002).

ADVERSE EVENTS AND SIDE EFFECTS

No adverse effects from sweet wormwood are reported in
texts on traditional Chinese medicine for normal doses pre-
pared as a decoction (Bensky et al. 2004; Chen and Chen
2004), though use of an extract tablet (dosage not provided)
is reported to have caused gastrointestinal side effects in
3.4% of patients (Bensky et al. 2004).

A case of hepatitis was reported in association with
a supplement containing the compound artemisinin
(Malhotra et al. 2009).
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Asteraceae

OCN: annual wormwood; sweet Annie
Part: above-ground parts

No serious adverse events have been reported from
artemisinin or artemisinin derivatives used as antima-
larial drugs. Mild adverse events associated with the use
of these compounds include nausea, vomiting, and diar-
rhea, although these have also been noted as symptoms
of malaria (Gordi and Lepist 2004; McGready et al. 1998;
Meshnick 2002; Meshnick et al. 1996; Ribeiro and Olliaro
1998).

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

A review of antimalarial drugs indicated that artemisinin-
based compounds are not recommended for use during the
first trimester of pregnancy, due to lack of safety data, but
the compounds may be used during the second and third
trimesters (Al Kadi 2007). An animal study published after
that review indicated that an increase in postimplanta-
tion losses was observed in animals given relatively high
amounts (35 or 70 mg/kg) of the compound artemisinin but
not in animals given amounts comparable to the standard
human dose (7 mg/kg) (Boareto et al. 2008).

No information on the safety of sweet wormwood dur-
ing lactation was identified. While this review did not iden-
tify any concerns for use while nursing, safety has not been
conclusively established.



REVIEW DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

In studies with the compound artemisinin in rodent
malaria (a normally susceptible strain of Plasmodium ber-
ghei), marked potentiative synergism was found with the
drugs mefloquine, tetracycline, and spiramycin. Some syn-
ergism was also observed with primaquine. Combinations
of artemisinin with dapsone, sulfadiazine, sulfadoxine,
pyrimethamine, pyrimethamine/sulfadoxine, and cyc-
loguanil showed antagonism. A high degree of poten-
tiation was shown between artemisinin and primaquine
with a primaquine-resistant strain, while the combination
with mefloquine showed enhanced potentiation with a
mefloquine-resistant strain. Combinations of artemisinin
with mefloquine, primaquine, tetracycline or clindamycin
showed marked potentiation with an artemisinin-resistant
strain (Chawira et al. 1987).

II. ADVERSE EVENTS
Case Reports of Adverse Events

Reviews of animal toxicity studies of the compound arte-
misinin and artemisinin derivatives indicate that neurotoxic
effects have been observed, notably in the brain stem. These
reviews acknowledge, however, that such toxicity has not
been observed after widespread use in humans. As of 1996,
an estimated 2 million malaria patients had been treated
with artemisinin and its derivatives, with no serious adverse
events reported. Common nonserious adverse events
include nausea, vomiting, and diarrhea, although these have
also been noted as symptoms of malaria (Gordi and Lepist
2004; McGready et al. 1998; Meshnick 2002; Meshnick et al.
1996; Ribeiro and Olliaro 1998). Occasional neutropenia,
reticulocytopenia, elevated liver enzymes, transient brady-
cardia, and prolonged QT intervals have also been reported
(Ribeiro and Olliaro 1998).
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Hepatitis was reported in a 52-year-old man who had
been taking two capsules, three times daily for 1 week, of a
supplement containing 100 mg per capsule of the compound
artemisinin. Laboratory analyses confirmed the presence of
artemisinin and the absence of adulterants (Malhotra et al.
2009).

II1I. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.

In Vitro Pharmacological Studies

Flavonol compounds isolated from sweet wormwood were
found to potentiate the activity of berberine and norfloxacin
against a multidrug-resistant strain of Staphylococcus aureus
(Stermitz et al. 2002).

IV. PREGNANCY AND LACTATION

In rats orally administered 7, 35, or 70 mg/kg of the com-
pound artemisinin daily from gestational days 7 to 13 or 14
to 20, an increase in postimplantation losses was observed at
the 35 and 75 mg/kg dose levels. The losses were correlated
with a trend to lower maternal progestogens and a mater-
nal testosterone decrease. Results indicate toxicity for both
periods of treatment, with lower sensitivity at later stages of
pregnancy (Boareto et al. 2008).

A review of antimalarial drugs indicated that, due to
lack of safety data, artemisinin-based compounds are not
recommended for use during the first trimester of preg-
nancy but the compounds may be used during the second
and third trimesters (Al Kadi 2007).

No information on the safety of sweet wormwood dur-
ing lactation was identified.

V. ToxiciTy STUDIES
Acute Toxicity

The LD;, of the compound artemisinin in mice is 4.23 g/
kg after oral administration, 3.84 g/kg after intramuscular
administration, 1.59 g/kg after intraperitoneal administra-
tion, and 9 g/kg after subcutaneous administration (Zhu
1998). The LDs, of the compound artemisinin in rats is 5.58
g/kg after oral administration and 2.57 g/kg after intramus-
cular administration (Zhu 1998).

Boareto, A.C., J.C. Muller, A.C. Bufalo, et al. 2008. Toxicity of arte-
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Artemisia dracunculus L. ‘Sativa’

SCN: French tarragon
OCN: estragon; tarragon

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

NoTICE

Alkenylbenzenes (estragole 60-81% of the essential oil,
essential oil content is 0.9-5.3%) (Arabhosseini et al. 2006; De
Vincenzi et al. 2000; Ribnicky et al. 2004; Wichtl 2004); see
Appendix 1.

ADVERSE EVENTS AND SIDE EFFECTS
None known.

REeviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.
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Asteraceae

Part: herb

PHARMACOLOGICAL CONSIDERATIONS

An animal study and traditional human use indicate that
French tarragon may modify glucose regulation (Ribnicky
et al. 2006; Swanston-Flatt et al. 1991). People with diabetes
are advised to monitor their blood sugar closely and discuss
the use of this herb with a qualified healthcare practitioner
prior to use.

In vitro studies indicate that extracts of French tar-
ragon may inhibit platelet aggregation (Shahriyary and
Yazdanparast 2007; Tognolini et al. 2006).

PREGNANCY AND LACTATION

No information on the safety of French tarragon in preg-
nancy or lactation was identified in the scientific or tradi-
tional literature. Although this review did not identify any
concerns for use while pregnant or nursing, safety has not
been conclusively established.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS

Case Reports of Adverse Events

No case reports of adverse events were identified.



III. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies

In diabetic mice orally administered 500 mg/kg of an etha-
nol extract of French tarragon daily for 7 days, a reduction
in blood glucose levels was observed (Ribnicky et al. 2006).

In Vitro Pharmacological Studies

In guinea pig and rat plasma, French tarragon essential oil
exhibited antiplatelet activity against ADP-, arachidonic
acid-, and U46619-induced platelet aggregation. The essen-
tial oil also demonstrated an ability to destabilize clot retrac-
tion (Tognolini et al. 2006).

Inhibition of platelet adhesion, aggregation, and secre-
tion was observed in human platelets treated with a methanol
extract of French tarragon (Shahriyary and Yazdanparast 2007).

IV. PREGNANCY AND LACTATION

No information on the safety of French tarragon during
pregnancy or lactation was identified.
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Artemisia spp.

Artemisia douglasiana Bess.
SCN: western mugwort

Artemisia lactiflora Wall. ex DC.
SCN: white mugwort

Quick REFERENCE SUMMARY

Safety Class: 2b
Interaction Class: A
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V. ToxiciTy STUDIES
Acute Toxicity

The LD;, of an ethanol extract of French tarragon orally
administered to rats could not be determined at doses up to
5 g/kg (Ribnicky et al. 2004).

Subchronic Toxicity

In rats orally administered 10, 100, or 1000 mg/kg of an
ethanol extract of French tarragon daily for 90 days, clini-
cal chemistry, organ weights, and microscopic examination
of organs indicated no adverse effects (Ribnicky et al. 2004).

Genotoxicity

Inthe Ames test for mutagenicity with Salmonella typhimurium
strains TA98, TA100, TA1535, TA1537, and TA102, no biologi-
cally relevant mutagenic activity of an ethanol extract of
French tarragon was observed with or without metabolic
activation by S9 (Ribnicky et al. 2004).

The essential oil of French tarragon exhibited muta-
genic activity in the Bacillus subtilis rec-assay but not in the
Salmonella/microsome reversion assay (Zani et al. 1991).
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Asteraceae

Artemisia vulgaris L.
SCN: mugwort

AN: nagadamani

Part: herb

CONTRAINDICATIONS

Not for use in pregnancy except under the supervision of a
qualified healthcare practitioner (Jamwal and Anand 1962;
Riddle 1997; Saha et al. 1961; Wichtl 2004).



Artemisia spp.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

Norice
Emmenagogue (Saha et al. 1961; Williamson 2003); see
Appendix 2.

Thujone (~64% of the essential oil; A. vulgaris con-
tains 0.03-0.3% essential o0il) (Misra and Singh 1986); see
Appendix 1.

ADVERSE EVENTS AND SIDE EFFECTS
A review of contact dermatitis due to plant exposures indi-

cated that mugwort was a relatively common cause of der-
matitis (Kurz and Rapaport 1979; Saito et al. 1982).

REeviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADvERSE EVENTS
Case Reports of Adverse Events

A review of contact dermatitis due to plant exposures indi-
cated that mugwort was a relatively common cause of der-
matitis (Kurz and Rapaport 1979; Saito et al. 1982).

A severe allergic reaction was reported in a florist with
a preexisting sunflower allergy after occupational contact
with mugwort. Skin testing (prick and scratch) revealed
strong sensitization to mugwort and French tarragon
(Kurzen et al. 2003).

Skin prick testing in a patient that experienced ana-
phylaxis after pine nut ingestion indicated cross-reactiv-
ity to mugwort (Rodrigues-Alves et al. 2008). In a patient
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PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

Some reports indicate that mugwort has been used as an
abortifacient or in abortifacient formulas (Jamwal and
Anand 1962; Riddle 1997, Saha et al. 1961; Wichtl 2004).
Based on this information, use in pregnancy is not recom-
mended except under the supervision of a qualified health-
care practitioner.

No information on the safety of mugwort during lacta-
tion was identified. While this review did not identify any
concerns for use while nursing, safety has not been conclu-
sively established.

sensitized to lettuce, CAP inhibition testing indicated that
the patient was also allergic to mugwort (Vila et al. 1998).

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies

In nondiabetic mice orally administered 250 mg/kg of a
methanol extract of mugwort, an increase in the blood glu-
cose level was observed in the oral glucose tolerance test
(Villasenor and Lamadrid 2006).

In Vitro Pharmacological Studies
No relevant in vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

Some reports indicate that mugwort has been used as an
abortifacient or in abortifacient formulas (Jamwal and
Anand 1962; Riddle 1997, Saha et al. 1961; Wichtl 2004).
No stimulant action of mugwort was observed in isolated
guinea pig uteruses (Saha et al. 1961).

No information on the safety of mugwort during lacta-
tion was identified.

V. Toxicrty STUDIES
No toxicity studies were identified.
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Artemisia spp.

Artemisia capillaris Thunb.

SCN: yin-chen wormwood

PN: yin chen hao (above-ground parts, herb)
OCN: capillaris; capillary artemisia

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

NorTicE

Thujone (o-thujone 0.7% of A. scoparia essential oil, 0.1% of A.
capillaris essential oil; B-thujone 0.3% of A. scoparia essential

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.
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Asteraceae

Artemisia scoparia Waldst. & Kit.
SCN: yin-chen wormwood

PN: yin chen hao (herb)

Part: above-ground parts, herb

oil, trace amount in A. capillaris essential oil) (Cha et al. 2005);
see Appendix 1.

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

No information on the safety of yin-chen wormwood herb
or above-ground parts in pregnancy or lactation was identi-
fied in the scientific or traditional literature. Although this
review did not identify any concerns for use while pregnant
or nursing, safety has not been conclusively established.

II. ADVERSE EVENTS

Case Reports of Adverse Events

Rare cases of adverse events have been reported in persons
taking relatively high (15 to 30 g) doses of yin-chen worm-
wood. Symptoms included headache, dizziness, numbness
and tremor of the upper extremities, heart palpitations,
fainting, and an oppressive feeling in the chest. Details on
the exact doses, preparation, and relevant medical history
were not reported (Bensky et al. 2004).

III. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.




Asclepias asperula

Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.

In Vitro Pharmacological Studies

Of 75 compounds isolated from yin-chen wormwood, 15
showed antiplatelet aggregation activity (Wu et al. 2001).

IV. PREGNANCY AND LACTATION

Inhibition of implantation was observed in female rats orally
administered 10 mg/kg of the compound scoparone. At doses
of 25 or 50 mg/kg, the number of pups born, ratio of live/dead
pups, and their weight gain were adversely affected, with skel-
etal abnormalities observed in some pups (Chandhoke 1979).

No information on the safety of yin-chen wormwood
during pregnancy or lactation was identified.

V. ToxiciTy STUDIES

Acute Toxicity

The LDj, of the compound capillarin intraperitoneally
administered to mice is 262.5 mg/kg (Chen and Chen 2004).

LiTERATURE CITED

Bensky, D., S. Clavey, and E. Stoger. 2004. Chinese herbal medicine:
Materia medica. 3rd ed. Seattle: Eastland Press.
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Asclepias asperula (Decne.) Woodson

SCN: inmortal

Quick REFERENCE SUMMARY

Safety Class: 2b
Interaction Class: A

CONTRAINDICATIONS

Not for use in pregnancy except under the supervision of
a qualified healthcare practitioner (Conway and Slocumb
1979; Moore 2003).

OTHER PRECAUTIONS
Use with heart medications is cautioned (Moore 2003).

DRUG AND SUPPLEMENT INTERACTIONS
None known.

Short-Term Toxicity

Oral administration of the compound scoparone to male
rats at doses of 10, 25, or 50 mg/kg daily for 75 days pro-
duced a decrease in weight gain and dose-related mortality
(Chandhoke 1979).

Genotoxicity

No mutagenic activity of an aqueous extract of yin-chen
wormwood was observed in the Ames mutagenicity assay
with Salmonella typhimurium strains TA98 or TA100 with or
without metabolic activation by S9 (Yin et al. 1991).

In the mouse micronucleus and chromosomal aber-
ration assays, some mutagenic activity was observed in
mice intraperitoneally administered an aqueous extract of
yin-chen wormwood at doses of 4.5, 9, or 18 g/kg. In the
micronucleus assay, an increase of polychromatic erythro-
cytes was observed at the 4.5, 9, and 18 g/kg dose levels. An
increase in the incidence of chromosomal aberrations was
observed at the 4.5, 9, and 18 g/kg dose levels, but not at the
0.9 g/kg dose level (Yin et al. 1991).

Chen, ] K., and T.T. Chen. 2004. Chinese medical herbology and phar-
macology. City of Industry, CA: Art of Medicine Press.

Wu, TS., Z]. Tsang, PL. Wu, et al. 2001. New constituents and
antiplatelet aggregation and anti-HIV principles of Artemisia
capillaris. Bioorg. Med. Chem. 9(1):77-83.

Yin, X.J., D.X. Liu, H.C. Wang, and Y. Zhou. 1991. A study on the
mutagenicity of 102 raw pharmaceuticals used in Chinese tra-
ditional medicine. Mutat. Res. 260(1):73-82.

Asclepiadaceae

Part: root

ADVERSE EVENTS AND SIDE EFFECTS

Overdose may cause nausea and vomiting (standard dose is
listed as 2 teaspoons of root daily) (Moore 2003).

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

Inmortal has been used to facilitate childbirth and to induce
abortions (Conway and Slocumb 1979). Based on this, use
during pregnancy is not recommended except under the
supervision of a qualified healthcare practitioner.

No information on the safety of inmortal during lacta-
tion was identified. While this review did not identify any
concerns for use while nursing, safety has not been conclu-
sively established.
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REVIEW DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No cases of suspected drug or supplement interactions were
identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS
Case Reports of Adverse Events

No case reports of adverse events associated with inmortal
were identified.

III. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.
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Asclepias tuberosa L.
SCN: pleurisy root

Quick REFERENCE SUMMARY

Safety Class: 2b
Interaction Class: A

CONTRAINDICATIONS

Not for use in pregnancy except under the supervision of a
qualified healthcare practitioner (List and Hérhammer 1973;
Moore 2003).

OTHER PRECAUTIONS
May cause nausea and vomiting (List and Hérhammer 1973).

Asclepias tuberosa

Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.

In Vitro Pharmacological Studies

Some cardenolides isolated from inmortal have exhibited
binding affinity for a physiological receptor, porcine kid-
ney Na*K*-ATPase. The order of binding affinities for the
cardenolides from highest to lowest was uzarigenin, desglu-
couzarin, uzarin, and 6-O-(E-4-hydroxycinnamoyl)desglu-
couzarin (Abbott et al. 1998).

IV. PREGNANCY AND LACTATION
Hot and cold water extracts of inmortal have been used in
childbirth and large doses of decoctions have been used to
induce abortions. Large doses are reported to cause nausea
(Conway and Slocumb 1979).

No information on the safety of inmortal during lacta-
tion was identified.

V. ToxiciTy STUDIES
No toxicity studies were identified.

List, PH., and H. Horhammer. 1973. Hagers handbuch der phar-
mazeutischen praxis. Vollst. 4. Neuausg. ed. Berlin, Heidelberg,
New York: Springer.

Martindale, W., and J.E.F. Reynolds. 1996. The extra pharmacopoeia.
31st ed. London: Pharmaceutical Press.

Moore, M. 2003. Medicinal plants of the Mountain West. Revised and
expanded edition. Santa Fe: Museum of New Mexico Press.
Turner, N., and A. Szczawinski. 1991. Common poisonous plants and

mushrooms of North America. Portland, OR: Timber Press.

Asclepiadaceae

Part: root

DRUG AND SUPPLEMENT INTERACTIONS
None known.

Norice
Emetic (List and Horhammer 1973); see Appendix 2.

EprTors’ NOTE

While the standardized common name of the root of A.
tuberosa is pleurisy root, that of the plant itself is butterfly
weed (McGulffin et al. 2000).
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Asclepias tuberosa

ADVERSE EVENTS AND SIDE EFFECTS

While one toxicology text indicates that ingestion of pleurisy
root may cause irritation of the mouth, throat, and gastro-
intestinal tract (Lewis 1998), a pharmacy text written in the
late 1800s, when pleurisy root was commonly used, did not
list such adverse effects (Felter and Lloyd 1898).

PHARMACOLOGICAL CONSIDERATIONS
None known.

REeviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No cases of suspected drug or supplement interactions were
identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS
Case Reports of Adverse Events

No case reports of adverse events associated with pleurisy
root were identified.

III. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies

In an older study, estrogenic activity of a pleurisy root extract
was observed in castrated rats (Costello and Butler 1949).
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PREGNANCY AND LACTATION

Uterine stimulation and uterotonic activity has been
reported in animal studies (Costello and Butler 1949). One
reference indicates that pleurisy root is probably inappropri-
ate for use in “delicate pregnancies” (Moore 2003). Based on
these reports, use in pregnancy is not recommended except
under the supervision of a qualified healthcare practitioner.

No information on the safety of pleurisy root during
lactation was identified. While this review did not identify
any concerns for use while nursing, safety has not been con-
clusively established.

In Vitro Pharmacological Studies

Inhibition of ouabain binding to membrane Na*,K*-ATPase
and cross-reactivity with digoxin antibody in a radioimmu-
noassay from a pleurisy root aqueous extract were observed
in vitro (Longerich et al. 1993).

IV. PREGNANCY AND LACTATION

In vivo uterine stimulant action was observed in rabbits,
dogs, and cats intravenously administered an ethanol- and
isopropanol-based extract of pleurisy root (Costello and
Butler 1949). Increased uterine tone was observed in cats and
rabbits injected with an extract of pleurisy root (Hassan 1952).

One reference indicates that pleurisy root is probably
inappropriate for use in “delicate pregnancies” (Moore 2003).

No information on the safety of pleurisy root during
lactation was identified.

V. ToxiciTy STUDIES
Acute Toxicity

An alcohol extract of pleurisy root administered intrave-
nously to rabbits and intraperitoneally to rats at doses of 0.04
ml/kg induced partial paralysis (Hassan 1952).

Short-Term Toxicity

Rats intraperitoneally administered 10 mg daily of an alco-
hol extract of pleurisy root developed diarrhea and continu-
ous tremors after 5 days (Hassan 1952).

List, PH., and H. Horhammer. 1973. Hagers handbuch der phar-
mazeutischen praxis. Vollst. 4. Neuausg. ed. Berlin, Heidelberg;
New York: Springer.

Longerich, L., E. Johnson, and M.H. Gault. 1993. Digoxin-like fac-
tors in herbal teas. Clin. Invest. Med. 16(3):210-218.

Martindale, W., and J.E.E. Reynolds. 1996. The extra pharmacopoeia.
31st ed. London: Pharmaceutical Press.

McGuffin, M., J. Kartesz, A. Leung, and A.O. Tucker. 2000. Herbs
of commerce. 2nd ed. Silver Spring, MD: American Herbal
Products Association.
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Louis: Elsevier.
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expanded edition. Santa Fe: Museum of New Mexico Press.

Asparagus adscendens Roxb.

SCN: Asparagus adscendens
AN: shveta mushali

Quick REFERENCE SUMMARY

Safety Class: 1

Interaction Class: A
CONTRAINDICATIONS

None known.

OTHER PRECAUTIONS

None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

ADVERSE EVENTS AND SIDE EFFECTS
None known.

REVIEW DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS

Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or

Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADvERSE EVENTS

Case Reports of Adverse Events

No case reports of adverse events were identified.

LiTERATURE CITED

Kapoor, L.D. 2001. Handbook of Ayurvedic medicinal plants. Boca
Raton, FL: CRC Press.

Asparagus adscendens

Turner, N., and A. Szczawinski. 1991. Common poisonous plants and
mushrooms of North America. Portland, OR: Timber Press.

Liliaceae

Part: root

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

No information on the safety of Asparagus adscendens in
pregnancy or lactation was identified in the scientific or tra-
ditional literature. Although this review did not identify any
concerns for use while pregnant or nursing, safety has not
been conclusively established.

Asparagus adscendens has traditionally been used to pro-
mote milk secretion in lactating women (Kapoor 2001).

III. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.

In Vitro Pharmacological Studies

An aqueous extract of Asparagus adscendens produced an
increase in glucose-dependent insulinotropic actions in
pancreatic -cells. The extract also produced an increase in
glucose uptake in adipocytes (Mathews et al. 2006).

IV. PREGNANCY AND LACTATION

No information on the safety of Asparagus adscendens during
pregnancy was identified.

Asparagus adscendens has traditionally been used to pro-
mote milk secretion in lactating women (Kapoor 2001).

V. ToxicITY STUDIES
No toxicity studies were identified.

Mathews, J.N., PR. Flatt, and Y.H. Abdel-Wahab. 2006. Asparagus
adscendens (shweta musali) stimulates insulin secretion, insulin
action and inhibits starch digestion. Br. . Nutr. 95(3):576-581.
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Asparagus cochinchinensis

Asparagus cochinchinensis (Lour.) Merr.

SCN: Chinese asparagus
PN: tian men dong (root tuber)

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

REeviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS

Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or

Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS
Case Reports of Adverse Events
No case reports of adverse events were identified.

LiTERATURE CITED

Bensky, D., S. Clavey, and E. Stoger. 2004. Chinese herbal medicine:
Materia medica. 3rd ed. Seattle: Eastland Press.

Liliaceae

Part: root tuber

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

Texts on traditional Chinese medicine do not indicate any
cautions for use of Chinese asparagus during pregnancy or
lactation (Bensky et al. 2004; Chen and Chen 2004). Although
this review did not identify any concerns for use while preg-
nant or nursing, safety has not been conclusively established.

ITII. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.

In Vitro Pharmacological Studies
No relevant in vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

Texts on traditional Chinese medicine do not indicate any
cautions for use of Chinese asparagus during pregnancy or
lactation (Bensky et al. 2004; Chen and Chen 2004).

V. ToxicITYy STUDIES
No toxicity studies were identified.

Chen, J.K., and T.T. Chen. 2004. Chinese medical herbology and phar-
macology. City of Industry, CA: Art of Medicine Press.
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Asparagus officinalis L.

SCN: asparagus
Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

NorTicE

Diuretic (Blumenthal et al. 1998; Fyfe and Scudder 1909;
Jeaffreson 1855; Van Wyk and Wink 2004); see Appendix 2.

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS
Case Reports of Adverse Events
Occupational allergic contact dermatitis to asparagus was
reported in a farm worker who worked with asparagus
plants (Rademaker and Yung 2000).

Allergic reactions, including anaphylactic reactions, to
asparagus have been reported and confirmed by patch test-
ing and IgE immunoblotting (Tabar et al. 2004).

LiTERATURE CITED

Blumenthal, M., W. Busse, A. Goldberg, et al. 1998. The com-
plete German Commission E monographs. Austin, TX: American
Botanical Council.

Asparagus officinalis

Liliaceae

Part: rhizome

ADVERSE EVENTS AND SIDE EFFECTS

Occupational allergic contact dermatitis from the above-
ground parts of asparagus has been reported (Rademaker
and Yung 2000; Tabar et al. 2004). Allergic reactions, includ-
ing anaphylactic reactions, have been reported after inges-
tion of the above-ground parts of asparagus (Tabar et al.
2004). No relevance to asparagus root of these records of side
effects for the above-ground parts has been established.

PHARMACOLOGICAL CONSIDERATIONS
See Notice.

PREGNANCY AND LACTATION

No information on the safety of asparagus in pregnancy or
lactation was identified in the scientific or traditional litera-
ture. Although this review did not identify any concerns for
use while pregnant or nursing, safety has not been conclu-
sively established.

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.

In Vitro Pharmacological Studies
No relevant in vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

No information on the safety of asparagus in pregnancy or
lactation was identified.

V. ToxicITy STUDIES
Cytotoxicity
Several steroidal compounds isolated from the rhizome of

asparagus had cytotoxic effects in human and mouse tumor
cell lines (Huang et al. 2008).

Fyfe, JJW., and J.M. Scudder. 1909. Specific diagnosis and specific
medication. Cincinnati, OH: Scudder Brothers.
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Asparagus racemosus

Huang, X.F, Y.Y. Lin, and L.Y. Kong. 2008. Steroids from the roots
of Asparagus officinalis and their cytotoxic activity. J. Integr. Plant
Biol. 50(6):717-722.

Jeaffreson, S.]. 1855. On asparagus as a diuretic. Br. Med. ]. 3(123):439.

Rademaker, M., and A. Yung. 2000. Contact dermatitis to Asparagus
officinalis. Aust. ]. Dermatol. 41(4):262-263.

Asparagus racemosus Willd.

SCN: shatavari
AN: shatavari

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

Nortice
Diuretic (Kapoor 2001; Williamson 2002); see Appendix 2.

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS

An animal study indicated that shatavari may have estro-
genic activity (Pandey et al. 2005).

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

Tabar, A.I, M.]J. Alvarez-Puebla, B. Gomez, et al. 2004. Diversity of
asparagus allergy: Clinical and immunological features. Clin.
Exp. Allergy 34(1):131-136.

Van Wyk, B., and M. Wink. 2004. Medicinal plants of the world: An
illustrated scientific guide to important medicinal plants and their
uses. Portland, OR: Timber Press.

Liliaceae

Part: rhizome

PREGNANCY AND LACTATION

Shatavari is commonly used as a reproductive system
tonic in India and has traditionally been used to prevent
threatened miscarriage (Caldecott 2006). A review of the
literature on shatavari indicated that, in Ayurveda, this
herb is generally considered safe for use during pregnancy
(Goyal et al. 2003). An animal study indicated adverse
effects in developing fetuses of pregnant mice adminis-
tered a methanol extract of shatavari during pregnancy
(Goel et al. 2006). Shatavari is traditionally prepared in
milk, ghee, or water and used throughout pregnancy. A
methanol extract would provide larger amounts of ste-
roidal compounds than traditional methods, which may
account for the adverse effects reported in the animal
study.

Shatavari has traditionally been used to promote milk
secretion in lactating women (Joglekar et al. 1967; Kumar et
al. 2008; Nadkarni 1954; Patel and Kanitkar 1969).

II. ADVERSE EVENTS
Case Reports of Adverse Events
No case reports of adverse events were identified.

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies

In rats orally administered 3 mg/kg of an alcohol extract of
shatavari daily on days 1 to 15 of pregnancy, macroscopic
findings revealed a prominence of the mammary glands, a
dilated vaginal opening, and a transversely situated uterine
horn. A thickening of the vaginal epithelium was observed.
The authors of the study indicated that those results, along
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with other reported changes in female reproductive tissues,
suggest an estrogenic effect of shatavari on the female mam-
mary gland and genital organs (Pandey et al. 2005).

A reduction in chemically induced tumor incidence
was observed in rats administered a chloroform-methanol
extract of shatavari (Rao 1981).

In Vitro Pharmacological Studies

The ethanol extract, and hexane, chloroform, and ethyl
acetate fractions of shatavari extracts concentration-depend-
ently stimulated insulin secretion in isolated perfused
rat pancreas, isolated rat islet cells, and clonal beta-cells
(Hannan et al. 2007).

IV. PREGNANCY AND LACTATION

Increases in resorptions of fetuses, gross malformations,
intrauterine growth retardation, and small placental size
were observed in rats orally administered 100 mg/kg daily
of a methanolic extract of shatavari daily for 60 days. A
smaller litter size and decrease in pup body weight and
length were associated with the treatment (Goel et al. 2006).
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Astragalus mongholicus Bunge

SCN: astragalus
Syn: Astragalus membranaceus (Fisch. ex Link) Bunge var.
mongholicus (Bunge) P. K. Hsiao

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: B

Astragalus mongholicus

The saponin fraction of shatavari was reported to inhibit
oxytocin in isolated rat uteri (Gaitonde and Jetmalani 1969).

Shatavari has traditionally been used to prevent threat-
ened miscarriage (Caldecott 2006). A review of the literature
on shatavari indicated that, in Ayurveda, this herb is generally
considered safe for use during pregnancy (Goyal et al. 2003).

Shatavari has traditionally been used to promote milk
secretion in lactating women (Joglekar et al. 1967; Kumar et
al. 2008; Nadkarni 1954; Patel and Kanitkar 1969).

V. ToxiciTy STUDIES
Acute Toxicity

No adverse effects were observed in mice orally adminis-
tered 1 g/kg of a shatavari extract (Debelmas and Hache
1976; Rege et al. 1999).

Short-Term Toxicity

No adverse effects were observed in mice and rats orally
administered 1 g/kg of an aqueous extract of shatavari daily
for 15 to 30 days (Rege et al. 1999).
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Raton, FL: CRC Press.
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Fabaceae

PN: huang qi (root)
OCN: membranous milkvetch, Mongolian milkvetch
Part: root

CONTRAINDICATIONS
None known.
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Astragalus mongholicus

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS

Theoretically, astragalus could be incompatible with
immune suppressant drugs such as cyclosporine and corti-
costeroids (Upton 1999). A limited number of human stud-
ies have indicated that astragalus increases the therapeutic
effects of corticosteroids and cyclophosphamide in patients
with autoimmune disease (Cai et al. 2006; Pan et al. 2008; Su
et al. 2007), while animal studies have indicated a reversal
of cyclophosphamide-induced immune suppression (Chu et
al. 1988b, 1988c).

Astragalus has been shown to potentiate the therapeu-
tic effects of alpha recombinant interferon 1 (rIFN-o-1) in
humans (Qian et al. 1990), acyclovir in mice (Zuo et al. 1995),
and interleukin 2 (rIL-2) and interferon in vitro (Chu et al.
1988a; Hou et al. 1981).

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

Astragalus has been shown to potentiate the therapeu-
tic effects of alpha recombinant interferon 1 (rIFN-o-1) in
patients with human papillomavirus type 16 or herpes sim-
plex virus type 2 (Qian et al. 1990).

A purified fraction of astragalus was shown to reverse
cyclophosphamide-induced immune suppression in rats,
enhancing the ability of the rats to reject xenogeneic grafts
(Chu et al. 1988b).

In patients with systemic lupus erythematosus, concom-
itant administration (intraperitoneally) of astragalus and
standard corticosteroid/immunosuppressant drug therapy
(drug not specified in English language abstract) was shown
to enhance the inhibitory function of the corticosteroid on
apoptosis and regulate the ratio and function of T lympho-
cyte subsets as compared to standard corticosteroid treat-
ment alone (Cai et al. 2006). In patients with systemic lupus
erythematosus complicated by kidney damage, intravenous
administration of 20 ml of astragalus 12 days per month
for 3 months with cyclophosphamide administered once a
month, a 4.3% infection rate was observed in the astragalus
group, while the rate was 25% in the control group, indicat-
ing that astragalus used together with cyclophosphamide
is more effective than cyclophosphamide alone in decreas-
ing infection rate and urine protein and improving immune
function for patients with lupus nephritis (Su et al. 2007).

Case Reports of Suspected Drug or

Supplement Interactions

The T-cell-stimulating activity of astragalus could, theoreti-
cally, contradict the effects of immune suppressant drugs
such as cyclosporine and corticosteroids.

Epritors’ NOTE

The above-ground parts of certain chemically distinct spe-
cies of astragalus are known to cause a disease called loco-
ism which can cause reproductive abnormalities in livestock.
The compound swainsonine, which causes locoism, is not
present in Astragalus mongholicus (Rios and Waterman 1997).

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

No information on the safety of this herb in pregnancy or
lactation was identified in the scientific or traditional litera-
ture. Although this review did not identify any concerns for
use while pregnant or nursing, safety has not been conclu-
sively established.

Animal Trials of Drug or Supplement Interactions

A partially purified fraction of astragalus coadministered to
mice with the immune suppressant cyclophosphamide after
transplantation of mononuclear cells resulted in transplant
rejection, indicating a reversal of cyclophosphamide action
(Chu et al. 1988b).

Astragalus has been shown to potentiate the therapeu-
tic effects of alpha recombinant interferon 1 (rIFN-o-1) in
humans (Qian et al. 1990), acyclovir in mice (Zuo et al. 1995),
and interleukin 2 (rIL-2) and interferon in vitro (Chu et al.
1988a; Hou et al. 1981).

II. ApvERSE EVENTS
Case Reports of Adverse Events

Allergic reactions including skin eruptions and pruritus
have been reported in persons taking astragalus (Bensky et
al. 2004). Overdoses may cause headache, tightness in the
chest, insomnia, dizziness, and hypertension. Anaphylactic
reactions have been reported in patients intravenously
administered extracts of astragalus (Bensky et al. 2004).

II1. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies

CD25 expression on T cells was increased in healthy volun-
teers administered extracts equivalent to 1.23 g of astragalus
daily for 7 days (Zwickey et al. 2007).

Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.

In Vitro Pharmacological Studies

An aqueous extract of astragalus was shown to enhance
immune function by increasing proliferation of spleen cells,
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B cell IgG production, macrophage cytokine production of
IL-6 and TNF, and enhancing induction of cytotoxic T cells
(Yoshida et al. 1997).

IV. PREGNANCY AND LACTATION

No information on the safety of astragalus during preg-
nancy or lactation was identified.

V. ToxiciTy STUDIES
Acute Toxicity

The LDs, of astragalus extract in mice has been reported
as 40 g/kg (Chang and But 1987), although no toxicity was
observed after administration of a concentrated aqueous
extract to rats at doses equivalent to 100 g/kg (routes of
administration unspecified in English translations of studies)
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Atractylodes lancea

Atractylodes lancea (Thunb.) DC.

SCN: cang-zhu atractylodes
Syn: Atractylodes chinensis (Bunge) Koidz.; Atractylis ovata
Thunb.

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS

Adverse Events Reported in Clinical Trials

Extracts of cang-zhu atractylodes have been used in clini-
cal studies to treat infants with rickets. In one study, oral
doses of 0.066 ml of the essential oil were administered to
2- or 3-year-olds three times daily for 1 to 2 weeks (Chen
and Chen 2004). In a second study, infants were treated
with a syrup containing the equivalent of 4.5 g of cang-zhu
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Asteraceae

PN: cang zhu (rthizome)
Part: rhizome

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

No information on the use of cang-zhu atractylodes during
pregnancy or lactation was identified in the scientific or tra-
ditional literature. While this review did not identify any
concerns for pregnant or lactating women, safety has not
been conclusively established.

atractylodes twice daily for 15 days (Chen and Chen 2004).
No adverse event information was reported in English lan-
guage translations.

Case Reports of Adverse Events
No case reports of adverse events were identified.

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.

In Vitro Pharmacological Studies
No relevant in vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

No information on the safety of cang-zhu atractylodes dur-
ing pregnancy or lactation was identified.

V. ToxiciTy STUDIES

No toxicity studies were identified.
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Atractylodes macrocephala Koidz.

SCN: bai-zhu atractylodes
PN: bai zhu (rhizome)

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

ADVERSE EVENTS AND SIDE EFFECTS
None known.

REvVIEW DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS

Case Reports of Adverse Events

Overdose (standard dose is a decoction of 6-15 g) or inap-
propriate use has been associated with vomiting of blood,

nosebleeds, bloody stools, elevated temperature, and agita-
tion (Bensky et al. 2004).

ITI. PHARMACOLOGY AND PHARMACOKINETICS

Human Pharmacological Studies

A lengthening of prothrombin time was observed in healthy
volunteers administered a 5% decoction of bai-zhu atracty-
lodes three times daily for 4 days. Information on the mag-
nitude of the effect on prothrombin time was not listed in
the English language translation (Chen and Chen 2004).

Atractylodes macrocephala

Asteraceae

Part: rhizome

PHARMACOLOGICAL CONSIDERATIONS

In one human study, a lengthening of prothrombin time
(indicating a slowing of blood clotting) was observed in
patients treated with bai-zhu atractylodes. Information on
the magnitude of effect on prothrombin time was not listed
in the English language translation (Chen and Chen 2004).

PREGNANCY AND LACTATION

Bai-zhu atractylodes is used in formulas during pregnancy
in traditional Chinese medicine to “calm the fetus” (Bensky
et al. 2004).

No information on the safety of bai-zhu atractylodes in
lactation was identified. While this review did not identify
any concerns for use while nursing, safety has not been con-
clusively established.

Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.

In Vitro Pharmacological Studies
Induction of the drug-metabolizing isoenzyme CYP3A4
was observed in human liver cells and rat liver microsomes

treated with extracts of bai-zhu atractylodes (Dong et al.
2008a, 2008b).

IV. PREGNANCY AND LACTATION
Bai-zhu atractylodes is used during pregnancy in traditional
Chinese medicine to “calm the fetus” (Bensky et al. 2004).
Sesquiterpene lactones isolated from bai-zhu atracty-
lodes inhibited contractions induced by acetylcholine and
oxytocin in isolated rat uteri (Zhang et al. 2000).
No information on the safety of bai-zhu atractylodes
during lactation was identified.

V. ToxiciTty STUDIES
Acute Toxicity

The LD;, of a decoction of bai-zhu atractylodes intraperito-
neally administered in mice is 13.3 g/kg (Chen and Chen
2004).

Cytotoxicity
Pro-oxidant and cytotoxic activities of the compound atrac-
tylenolide have been observed (Wang et al. 2006).
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Atropa belladonna

LiTERATURE CITED

Bensky, D., S. Clavey, and E. Stoger. 2004. Chinese herbal medicine:
Materia medica. 3rd ed. Seattle: Eastland Press.

Chen, J.K., and T.T. Chen. 2004. Chinese medical herbology and phar-
macology. City of Industry, CA: Art of Medicine Press.

Dong, H.Y., ].W. Shao, J.F. Chen, et al. 2008a. Transcriptional reg-
ulation of cytochrome P450 3A4 by four kinds of traditional
Chinese medicines. Zhongguo Zhong Yao Za Zhi 33(9):1014-1017,
1089.

Atropa belladonna L.

SCN: belladonna
OCN: deadly nightshade

Quick REFERENCE SUMMARY

Safety Class: 3
Interaction Class: C

CONTRAINDICATIONS

Not for use except under the supervision of an expert quali-
fied in the appropriate use of this substance (Caksen et al.
2003; Felter and Lloyd 1898; Frohne and Pfander 2000; Hsu
et al. 1995; Kingsbury 1964; Lee 2007; Nelson et al. 2006;
Witthaus 1911).

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS

Interaction considerations are the same as those for the drug
atropine (Caksen et al. 2003; Lee 2007).

ADVERSE EVENTS AND SIDE EFFECTS

In overdose, belladonna elicits symptoms typical of anticho-
linergic poisoning, with symptoms colloquially described
as “hot as a hare, dry as a bone, red as a beet, mad as a hat-
ter, blind as a bat” (Lee 2007). The most common poison-
ing symptoms are redness of the face, dilation of the pupils,
increased heart rate, meaningless speech, hallucinations,
dry mouth, and agitation (Caksen et al. 2003; Lee 2007).

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.
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Solanaceae

Part: leaf

PHARMACOLOGICAL CONSIDERATIONS

The compound atropine, which has anticholinergic effects
in the central and peripheral nervous system, is primarily
responsible for the effects of belladonna (Leung and Foster
1996).

PREGNANCY AND LACTATION

A retrospective study of women who had used belladonna
in the first trimester of pregnancy indicated that belladonna
use was associated with malformations; however, interpre-
tation of data was difficult and no causality could be deter-
mined (Heinonen et al. 1977).

The compound atropine has been shown to rapidly
cross the placenta (Kanto et al. 1981; Kivalo and Saarikoski
1977; Onnen et al. 1979) and has been used to test placen-
tal function in high-risk obstetric patients (Hellman and
Fillisti 1965). Atropine has also been used to reduce gastric
secretions before cesarean section with no fetal or neonatal
effects observed (Diaz et al. 1980; Roper and Salem 1981).

Although the compound atropine is reported to cross
into breast milk, and neonates are sensitive to anticholiner-
gic agents, no adverse effects have been reported in nursing
infants whose mothers were taking atropine (Briggs et al.
2008; Dart 2004). The American Academy of Pediatrics lists
the compound atropine as being compatible with breast-
feeding (AAP 2001).

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.
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Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ApvERSE EVENTS
Case Reports of Adverse Events

The overdose symptoms of belladonna are those of anticho-
linergic poisoning, with symptoms colloquially described
as “hot as a hare, dry as a bone, red as a beet, mad as a hat-
ter, blind as a bat” (Lee 2007).

Intoxication with belladonna results in dry mouth with
dysphonia, difficulty swallowing, increased heart rate,
and urinary retention. Elevation of body temperature may
be accompanied by flushed, dry skin. Mydriasis, blurred
vision, excitement and delirium, headache, and confusion
may be observed (Nelson et al. 2006).

In a review of 49 cases of belladonna poisoning in chil-
dren, occurring over a 7-year period, cases were categorized
into mild/moderate or severe intoxication. Cases with enceph-
alopathy were considered severe, while those without were
considered mild/moderate. In the mild/moderate group, the
most common symptoms were tachycardia, flushing, mydria-
sis, meaningless speech, hyperglycemia, and agitation. In the
severe group, the most common symptoms were meaningless
speech, coma, mydpriasis, lethargy, tachycardia, flushing, and
convulsions (Caksen et al. 2003). The review did not indicate
the part of the plant consumed, although the berries are most
commonly responsible for poisoning in children (Lee 2007).

Belladonna poisoning has been reported after eating
a rabbit that had been feeding on belladonna (Firth and
Bentley 1921).

Intoxication with belladonna was reported in several fam-
ilies that had consumed tea labeled as mate (Ilex paraguariensis)
and later discovered to be belladonna leaf. Symptoms of poi-
soning were consistent with belladonna intoxication, including
agitation, flushing, mydriasis, hallucinations, disorientation,
tachycardia, nausea, and vomiting (Hsu et al. 1995).

An early toxicology text describes a series of 379 cases of
poisoning due to belladonna preparations (eye drops, plasters,
and liniments) (Witthaus 1911). A review article on belladonna
notes that medical use of belladonna has declined signifi-
cantly, and such poisonings have become rare (Lee 2007).

Numerous other cases of belladonna intoxication have
been reported in the literature and include adverse effects
from accidental or intentional consumption of the leaf,
berry, or root of belladonna (e.g., Ceha et al. 1997; Gabel 1968;
Gibbons 1954; Lange and Toft 1990; Minors 1948; Montoya
et al. 2009; Schneider et al. 1996, Southgate et al. 2000;
Trabattoni et al. 1984).

III. PHARMACOLOGY AND PHARMACOKINETICS

Human Pharmacological Studies

In healthy volunteers orally administered single doses
of 1, 2, or 5 ml of belladonna tincture (0.1 mg/ml alkaloid

Atropa belladonna

concentration, atropine/scopolamine = 20:1), RR interval
and high-frequency spectral power of heart rate variabil-
ity increased markedly after the 1 or 2 ml doses. Decreases
in RR interval, high-frequency spectral power of heart rate
variability, and noninvasive baroreflex sensitivity were
observed after the 5 ml dose. The activity of the 2 ml dose
was characterized as vagotonic, while that of the 5 ml dose
was considered vagolytic. No significant effects on blood
pressure were observed (Bettermann et al. 2001).

Animal Pharmacological Studies

In mice treated with belladonna tincture or atropine, the
anticholinergic effects of belladonna were greater than those
suggested by the alkaloid content of the tincture (Mazzanti
et al. 1988).

In Vitro Pharmacological Studies
No relevant in vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

A retrospective study of 554 women who had used bella-
donna in the first trimester of pregnancy indicated that bel-
ladonna was associated with eye and ear malformations,
and also associated with increased risk of respiratory tract
anomalies and hypospadias. The authors of the study indi-
cated that interpretation of the data was difficult and that
no causality could be determined. Among women who used
belladonna any time in pregnancy, 1355 exposures were
reported and no association with belladonna and malfor-
mations was observed in the group (Heinonen et al. 1977).

The compound atropine has been shown to rapidly
cross the placenta (Kanto et al. 1981; Kivalo and Saarikoski
1977; Onnen et al. 1979) and has been used to test placental
function in high-risk obstetric patients by producing fetal
vagal blockade and subsequent tachycardia (Hellman and
Fillisti 1965). Atropine has also been used to reduce gastric
secretions before cesarean section with no fetal or neonatal
effects observed (Diaz et al. 1980; Roper and Salem 1981).

Although the compound atropine is reported to cross
into breast milk, and neonates are sensitive to anticholiner-
gic agents, no adverse effects have been reported in nursing
infants whose mothers were taking atropine (Briggs et al.
2008; Dart 2004). The American Academy of Pediatrics lists
the compound atropine as being compatible with breast-
feeding (AAP 2001).

V. ToxiciTy STUDIES
Acute Toxicity

The LDs, of the compound atropine orally administered in
rats is 500 mg/kg, and in mice is 75 mg/kg; that after intra-
venous administration in rats is 73 mg/kg and in mice is 30
mg/kg. The LDj, of atropine in rats is 920 mg/kg after intra-
muscular administration and 280 mg/kg after intraperito-
neal administration (Sax and Lewis 1992).
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Avena spp.
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Avena spp.

Avena fatua L.
SCN: wild oat
Part: spikelets

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A
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Poaceae

Avena sativa L.
SCN: oat
Part: spikelets

CONTRAINDICATIONS
None known.
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OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

ADVERSE EVENTS AND SIDE EFFECTS
Allergic contact dermatitis to oat has been reported and con-

firmed by patch testing (De Paz Arranz et al. 2002; Pazzaglia
et al. 2000).

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

Alcohol extracts of oat antagonized the effects of morphine
and nicotine injections in mice. The extracts did not affect
the seizure threshold to bemegride or nicotine or the sleep-
ing time induced by barbitone sodium (Connor et al. 1975).

II. ApvERSE EVENTS
Case Reports of Adverse Events

Allergic contact dermatitis to oats has been reported and
confirmed by patch testing (De Paz Arranz et al. 2002;
Pazzaglia et al. 2000).

ITI. PHARMACOLOGY AND PHARMACOKINETICS

Human Pharmacological Studies

In sensitization studies with oat proteins (1, 3, and 5%) in
children with atopic dermatitis, skin prick tests to oat pro-
teins were positive in 19% of children, whereas atopy patch
tests were positive in 15% (Boussault et al. 2007).

In patients with biopsy-confirmed dermatitis herpeti-
formis, no adverse effects were observed after addition of
oats to the strict gluten-free diet of the patients (maintained
for an average of 15.8 years prior to the study). Serological
tests for antigliadin, antireticulin, and antiendomysial anti-
bodies were negative before oats were introduced into the
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Avena spp.

PHARMACOLOGICAL CONSIDERATIONS

Animal studies have indicated that oat extracts may antago-
nize the effects of morphine and nicotine (Connor et al. 1975).

PREGNANCY AND LACTATION

No information on the safety of oat or wild oat in pregnancy
or lactation was identified in the scientific or traditional lit-
erature. Although this review did not identify any concerns
for use while pregnant or nursing, safety has not been con-
clusively established.

diet and after they were discontinued, and villous architec-
ture remained normal (Hardman et al. 1997).

In patients with celiac disease and dermatitis herpetifor-
mis, no adverse effects were seen after ingestion of 2.5 g of
the protein avenin daily (equivalent to 300 g of oats, or about
10 bowls of oatmeal) for 5 days. Biopsies of the small intes-
tines indicated that that avenin did not change the ratio of the
villous height to the crypt depth, the height of enterocytes,
or intraepithelial lymphocyte counts (Hardman et al. 1999).

In a study introducing oats into the diets of patients
with celiac disease, the addition of 50 g of oats daily for 12
weeks was generally well tolerated, although one patient
developed partial villous atrophy and a rash after the
introduction of oats. Several other patients showed posi-
tive levels of interferon gamma mRNA after introduction of
oats (Lundin et al. 2003). Other studies have indicated that
moderate quantities of oats are safe for persons with gluten
intolerance (Janatuinen et al. 1995, 2002; Picarelli et al. 2001;
Storsrud et al. 2003).

Animal Pharmacological Studies

In irritation tests using 2 to 200 % colloidal extracts of oats,
no ocular or cutaneous toxicity were observed, nor any sen-
sitization or photosensitization (Fabre 2004).

In Vitro Pharmacological Studies
No relevant in vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

No information on the use of oat or wild oat during preg-
nancy or lactation was identified.

V. ToxicITY STUDIES

No toxicity studies were identified.
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Azadirachta indica A. Juss.

SCN: neem
Syn: Melia azadirachta L.
AN: nimba

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

ADVERSE EVENTS AND SIDE EFFECTS
None known.

REeviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.
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Meliaceae

OCN: bead tree; margosa
Part: bark

PHARMACOLOGICAL CONSIDERATIONS

Changes in hormone levels and sperm production were
observed in male rats intraperitoneally administered
extracts of neem stem bark (Raji et al. 2003).

PREGNANCY AND LACTATION

Other than one animal study that indicated anti-implanta-
tion activity of large doses (500 mg/kg) of neem bark extract
(Bhargava and Prakash 2000), no information on the safety
of neem in pregnancy or lactation was identified in the sci-
entific or traditional literature. While this review did not
identify any concerns thought to be clinically relevant for
pregnant or nursing women, safety has not been conclu-
sively established.

II. ADVERSE EVENTS
Case Reports of Adverse Events
No case reports of adverse events were identified.

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies

In rats intraperitoneally administered up to 150 mg/kg of
an ethanol extract of neem bark daily for 10 weeks, dose-
dependent decreases in weights of the testis, epididymis,
and seminal vesicles, and an increased weight of the adrenal

116



gland were observed. The treatment caused a dose-depen-
dent reduction in serum testosterone and LH but no change
in FSH levels. Male rats were unable to impregnate female
rats throughout the duration of the study, and female rats
were later bred successfully with untreated male rats (Raji
et al. 2003).

In Vitro Pharmacological Studies
No relevantin vitro pharmacological studies were identified.
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Azadirachta indica A. Juss.

SCN: neem
Syn: Melia azadirachta L.
AN: nimba

Quick REFERENCE SUMMARY

Safety Class: 2d
Interaction Class: A

CONTRAINDICATIONS

Not for internal use by men attempting to conceive
(Aladakatti and Ahamed 2005, Aladakatti et al. 2001;
Awasthy 2001; Ghosesawar et al. 2003; Kataria et al. 2000;
Kaushic and Upadhyay 1995, Mishra and Singh 2005;
Parveen et al. 1993).

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

ADVERSE EVENTS AND SIDE EFFECTS

Ventricular fibrillation followed by heart attack was reported
in a woman several hours after she consumed 1 liter of neem
leaf extract. Causality could not be determined, and details
on the concentration and type of extract were not reported
(Sivashanmugham et al. 1984).

PHARMACOLOGICAL CONSIDERATIONS

Animal studies investigating the use of neem leaf as a male
contraceptive have shown changes in the tissues responsible

Azadirachta indica

IV. PREGNANCY AND LACTATION

In female rats orally administered 500 mg/kg neem bark
extract daily for 10 days, significant anti-implantation
activity was observed. At that dose, fetal resorptions were
observed although no changes in the number of corpora
lutea were seen (Bhargava and Prakash 2000).

No information on the safety of neem during lactation
was identified.

V. ToxiciTy STUDIES
No toxicity studies were identified.

Raji, Y., U.S. Udoh, O.0. Mewoyeka, EC. Ononye, and A.F.
Bolarinwa. 2003. Implication of reproductive endocrine mal-
function in male antifertility efficacy of Azadirachta indica
extract in rats. Afr. J. Med. Med. Sci. 32(2):159-165.

Meliaceae

OCN: bead tree; margosa
Part: leaf

for sperm formation, changes in sperm shape and motility,
and decreases in sperm counts (Aladakatti and Ahamed
2005; Aladakatti et al. 2001; Awasthy 2001; Ghosesawar et
al. 2003; Kataria et al. 2000; Kaushic and Upadhyay 1995;
Mishra and Singh 2005; Parveen et al. 1993). Doses stud-
ied ranged from 20 to 2000 mg/kg. Changes in tissues and
sperm formation were shown to return to normal after ces-
sation of treatment (Joshi et al. 1996; Mishra and Singh 2005).
No human studies on the safety or efficacy of neem leaf as a
male contraceptive have been completed.

Animal studies have demonstrated that neem leaf
may modify glucose regulation (Chandra et al. 2008;
Chattopadhyay 1999; Kar et al. 2003; Khosla et al. 2000).
People with diabetes are advised to monitor their blood
sugar closely and discuss the use of this herb with a quali-
fied healthcare practitioner prior to use.

An animal study showed a decrease in thyroid hormone
levels in animals treated with high doses (100 mg/kg) but not
lower doses (40 mg/kg) of neem leaf (Panda and Kar 2000).

PREGNANCY AND LACTATION

No adverse effects on fetal development were observed in
rats fed the compound azadirachtin (0.5 mg/kg) for two
generations, or in rats fed large doses (1.5 g/kg) of azadi-
rachtin daily on days 6 to 15 of pregnancy.
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No information on the safety of neem leaf during lacta-
tion was identified. While this review did not identify any

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS
Adverse Events Reported in Clinical Trials

No adverse effects, including changes in liver or kidney func-
tion parameters, were reported in HIV/AIDS patients orally
administered 1 g of fractionated acetone-water extracts of
neem leaf daily for 12 weeks (Mbah et al. 2007).

Case Reports of Adverse Events

Ventricular fibrillation and cardiac arrest were reported in
a 24-year-old woman 2 hours after she consumed 1 liter of
neem leaf extract (type and concentration of extract unspeci-
fied) (Sivashanmugham et al. 1984).

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies

Effects on Male Reproductive System

In male rats orally administered 50, 100, or 200 mg/kg aque-
ous extract of neem leaf daily for 28 days, animals admin-
istered the 200 mg/kg dose had marked alterations both in
histological appearance and in the level of sialic acid in the
epididymal duct, while those administered 50 or 100 mg/
kg had no appreciable alterations in histological appearance
of the epididymis. In treated animals, testes showed both
normal and affected seminiferous tubules in the same sec-
tions. After 42 days of withdrawal of the treatment, the alter-
ations in the reproductive organs returned to control levels
(Mishra and Singh 2005).

No effects on spermatogenesis were observed in male
rats orally administered 100 mg/kg daily of an ethanol
extract of neem leaf for 21 days. In untreated females mated
with treated males, anti-implantation effects were observed
(Choudhary et al. 1990).

concerns for use while nursing, safety has not been conclu-
sively established.

In rats orally administered 100 mg neem leaf powder
daily (average rat weight 185 g) for 24 days, a decrease in the
total sperm count, sperm motility, and forward velocity in
vas deferens fluid was observed. The percentage of abnor-
mal sperm increased and the fructose content decreased
(Ghosesawar et al. 2003).

Decreases in the weight of the seminal vesicle and ven-
tral prostate, sperm motility, sperm count, and relative per-
centage of normal sperm were observed in male rats orally
administered 20, 40, or 60 mg of neem leaf powder (average
rat weight 240 g) daily for 24 days (Parveen et al. 1993).

In male rats orally administered 100 mg/animal neem
leaf powder daily for 48 days, decreases in the total sperm
count, sperm motility, and forward velocity were observed.
The percentage of abnormal sperm increased and the fruc-
tose content of caudal semen of the epididymis decreased
(Aladakatti et al. 2001).

In male rats orally administered 500 mg/kg neem leaf
daily for 48 days, atrophic seminiferous tubules with wid-
ening intercellular spaces, degeneration of Leydig cells, and
pathological changes in the spermatozoa of the cauda epi-
didymis were observed (Aladakatti and Ahamed 2005).

Reduction in the diameters of seminiferous tubule and
nuclei of the germinal elements as well as atrophy of the
spermatogenic elements and Leydig cells were observed in
rats orally administered 100 mg/animal neem leaf powder
daily (average rat weight 225 g) for 24 days. After cessation
of neem administration, a gradual recovery was observed
within 8 days (Joshi et al. 1996).

Histological and biochemical changes in the caput and
cauda epididymis were observed in rats orally administered
20, 40, or 60 mg/animal of neem leaf powder daily for 24
days. In the treated rats, the height of the epithelium and the
diameter of the nucleus in both the regions were reduced,
and the lumen of the caput was packed with lymphocytes.
Biochemically, a dose-dependent decrease in the protein
content and acid phosphatase and increase in the alkaline
phosphatase and lactate dehydrogenase activities were
observed in both regions, along with a decrease in serum
testosterone concentration (Kasturi et al. 1995).

In male rats orally administered 100 mg/animal neem
leaf powder daily for 24 days, intracellular spaces and vac-
uolization were observed in Sertoli cells; in Leydig cells,
cytoplasmic inclusions appeared diminished, and the con-
figuration of granular endoplasmic reticulum appeared as
a single unbranched tubule, leading the authors to conclude
that neem leaf might affect spermatogenesis through anti-
spermatogenic and antiandrogenic properties (Kasturi et al.
2002).
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A reduction in sperm count and increased frequency
of spermatozoa with abnormal head morphology was
observed in mice orally administered 0.5, 1, or 2 g/kg neem
leaf extract daily for 6 weeks (Awasthy 2001).

Effects on Female Reproductive System

In ovariectomized rats orally administered 0.5 ml aqueous
extract of neem leaf daily for 3 days, an absence of open
vagina, absence of epithelial cells in a vaginal smear, and
incomplete development of the uterus were observed, indi-
cating an absence of estrogenic activity (Mateenuddin et al.
1986).

Antidiabetic Activity

In diabetic and healthy rats, oral administration of 500 mg/
kg of an aqueous neem leaf extract resulted in a decrease in
blood glucose levels, with the effect being more pronounced
in diabetic than in healthy animals. The effects were similar
to that of the drug glibenclamide (Khosla et al. 2000).

A reduction in blood glucose levels was observed in
diabetic rats orally administered 500 mg/kg neem extract
(Chandra et al. 2008). A reduction in blood glucose levels
was observed after 2 weeks of treatment in diabetic rats
orally administered 500 mg/kg of an ethanolic neem leaf
extract daily (Kar et al. 2003).

A reduction in blood glucose levels was observed in
mice orally administered 50 to 400 mg/kg or rats orally
administered 0.25 to 8 mg/kg of an alcohol extract of neem
leaf (Chattopadhyay 1999).

Other Pharmacological Activity

In mice orally administered 40 or 100 mg/kg neem leaf
extract daily for 20 days, animals in the higher dose group
had a decrease in serum triiodothyronine (T;) and increased
serum thyroxine (T,) concentrations. No significant altera-
tions of T, or T, levels were observed in the lower dose group
(Panda and Kar 2000).

Intravenous administration of 100, 300, or 1000 mg/kg
of an alcohol extract of neem leaf to rats produced an initial
bradycardia followed by cardiac arrhythmia. A significant
and dose-related fall in blood pressure was observed and
was immediate, sharp, and persistent. Pretreatment with
either atropine or mepyramine did not alter the hypotensive
activity of the neem leaf extract (Koley and Lal 1994).

In Vitro Pharmacological Studies

In a study of the concentration of neem leaf extract needed
to immobilize and kill 100% of human spermatozoa within
20 seconds, the minimum effective spermicidal concentra-
tion was approximately 2.85 mg/million sperm. The effect
of extracts on morphology and viability of sperm was also
studied and no change was observed in morphology of
head, midpiece, or tail. The extract made from “tender” leaf
was more effective than the extract made from “old” leaf
(Khillare and Shrivastav 2003).

Azadirachta indica

IV. PREGNANCY AND LACTATION

In pregnant rats orally administered 0.5, 1, or 1.5 g/kg of the
compound azadirachtin daily on gestational days 6 to 15, no
significant adverse effects were observed on fetal develop-
ment, number of implantations, post-implantation loss, or
other reproductive parameters. Some minor malformations
were observed in high doses but were not compound- or
dose-related (Srivastava and Raizada 2001).

No adverse effects on reproductive function or fetal or
pup development were observed over two generations of
rats fed diets containing the equivalent of 5, 25, or 50 mg/
kg of the compound azadirachtin daily (Srivastava and
Raizada 2007).

No information on the safety of neem leaf during lacta-
tion was identified.

V. ToxiciTy STUDIES
Acute Toxicity

The LD of orally administered aqueous neem leaf extract
in mice could not be determined at doses up to 2.5 g/kg
(Dorababu et al. 2006).

Acute toxicity, including nervous symptoms (head
movements, walking in circles) with dyspnea, an increase
in body temperature, hepatic failure, and tympanites, was
observed in a sheep that ate 100 g of neem leaf. The symp-
toms lasted for 12 hours and were followed by death of the
animal (Ali and Salih 1982).

Short-Term Toxicity

No adverse effects were observed in rats orally adminis-
tered 1 g/kg neem leaf extract daily for 28 days. Observed
parameters included body and tissue weights, food and
water intake, hematological profile, and various liver and
kidney function tests (Dorababu et al. 2006).

No adverse effects, including changes in body weight,
organ-body weight ratios, or liver enzyme levels were
observed in mice subcutaneously administered 0.5 or 1 mg
neem leaf aqueous extract daily for 28 days (Haque et al. 2006).

In rats administered 100 mg/kg neem leaf extract
daily for 49 days, decreases in appetite, body weight, and
pupillary reflex were observed. Histopathological studies
revealed congestion in the liver, kidneys, lungs, and brain
(Hore et al. 1999).

Subchronic Toxicity

In goats and guinea pigs orally administered 50 or 200 mg/
kg fresh or dried neem leaf daily for up to 8 weeks, a pro-
gressive decrease in body weight, weakness, inappetence,
and loss of condition were observed along with a decrease
in heart rate, pulse rate, and respiratory rates. Diarrhea
was observed in animals given the fresh leaf. In goats, the
higher doses of the plant leaf produced tremors and ataxia
during the last few days of treatment. No statistically sig-
nificant hematological changes were observed. On necropsy
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of treated goats, there were areas of hemorrhagic erosions.
Histopathologically, various degrees of hemorrhage, con-
gestion, and degeneration were seen in the liver, kidney,
lung, duodenum, and brain, along with degeneration of the
seminiferous tubules (Ali 1987).

Chronic Toxicity

In rats fed diets containing the equivalent of 5, 25, or 50 mg/
kg of the compound azadirachtin daily for two generations,
no toxicological effects, including enzymatic parameters
(AST, ALT, ALP), bilirubin, cholesterol, total protein, or
histopathology of liver, brain, kidney, testes, or ovary were
observed (Srivastava and Raizada 2007).
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Bacopa monnieri (L.) Pennell

SCN: bacopa
Syn: Herpestis monniera (L.) Kunth
AN: brahmi; mandukaparni

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
See Pharmacological Considerations.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

EpiTors’ NOTE

As a general rule, Bacopa monnieri is brahmi in Kerala and
mandukaparni in north and west India, whereas Centella asiat-
ica is called brahmi in north and west India and mandukaparni
in Kerala (south India) (McGuffin et al. 2000).

REVIEW DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions
No case reports of suspected drug or supplement interac-

tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ApvERSE EVENTS

Case Reports of Adverse Events

No case reports of adverse events were identified.

Scrophulariaceae

OCN: herb-of-grace; Indian pennywort; water hyssop
Part: herb

ADVERSE EVENTS AND SIDE EFFECTS

Human dose escalation and safety studies have indicated
that bacopa is generally well tolerated, with only minor and
transient adverse events, primarily gastrointestinal discom-
fort, reported (Pravina et al. 2007; Singh and Dhawan 1997).

PHARMACOLOGICAL CONSIDERATIONS

An animal study with large doses (250 mg/kg) of bacopa
demonstrated a decrease in sperm count and viability. All
parameters were shown to return to normal several weeks
after cessation of treatment (Singh and Singh 2009). No
human studies on the safety or efficacy of bacopa as a male
contraceptive have been completed.

PREGNANCY AND LACTATION

No information on the safety of bacopa in pregnancy or lac-
tation was identified in the scientific or traditional literature.
Although this review did not identify any concerns for use
while pregnant or nursing, safety has not been conclusively
established.

II1. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies

In a phase I safety evaluation study, healthy volunteers were
orally administered 300 mg of a standardized bacopa extract
daily for 15 days, followed by 450 mg daily for the next 15 days.

No adverse effects on hematological, biochemical, or
electrocardiographic parameters were observed. Mild gas-
trointestinal disturbances, which subsided spontaneously
without the need for stopping treatment, were reported in
two volunteers at the 300 mg dose and in one volunteer at
the 450 mg dose (Pravina et al. 2007).

In a dose tolerance study, healthy volunteers were orally
administered a combination of isolated bacosides A and B at
doses of 20 to 200 mg daily for 4 weeks, or a single dose of 300
mg. No adverse effects were reported, and monitoring of clini-
cal, hematological, and biochemical parameters did not reveal
any drug-related abnormalities (Singh and Dhawan 1997).
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Ballota nigra

Animal Pharmacological Studies

In male rats orally administered 250 mg/kg of bacopa daily
for 28 or 56 days, a reversible reduction in sperm motility,
viability, and number and changes in sperm morphology
were observed along with changes of cells and tissues in
the testes. No changes were observed in libido, levels of
testosterone, alanine aminotransferase, aspartate amino-
transferase, and creatinine in blood serum, hematological
parameters, or in liver and kidney histology. All treatment-
related effects returned to control levels within 56 days
after treatment (Singh and Singh 2009).

In Vitro Pharmacological Studies
Norelevantin vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

No information on the safety of bacopa during pregnancy
or lactation was identified.

V. ToxiciTy STUDIES
Acute Toxicity
The LD of orally administered bacopa in rats is 5 g/kg for
an aqueous extract, 17 g/kg for an alcohol extract (Martis
et al. 1992), and 2.2 g/kg for a standardized extract (Joshua
Allan et al. 2007). The LDs; of intraperitoneally adminis-
tered bacopa rats is 1 g/kg for the aqueous extract and 15
g/kg for the alcohol extract (Martis et al. 1992).

In the brine shrimp lethality assay, the LCs, of various
extracts of bacopa is 295 ug/ml for the ethanol extract, 5332
pg/ml for the water extract, 95 pg/ml for the saponin-rich
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Ballota nigra L.
SCN: black horehound
Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

fraction, and 38 ug/ml for the compound bacoside A
(D’Souza et al. 2002).

Short-Term Toxicity

In rats orally administered 250, 500, or 1000 mg/kg of a
standardized extract of bacopa daily for 14 days, a mild
reduction in body weight gain was observed in treated
males (Joshua Allan et al. 2007).

Subchronic Toxicity

In rats orally administered 85, 210, or 500 mg/kg of a stan-
dardized extract of bacopa daily for 90 days, no evidence
of toxicity was observed. Observed parameters included
clinical signs, food consumption, body weight gain, rela-
tive organ weights, histopathology, and blood biochemis-
try (Joshua Allan et al. 2007).

Genotoxicity

In the Ames test for mutagenicity in Salmonella typhimurium,
no mutagenic activity of a standardized extract of bacopa
was observed at concentrations of up to 5000 pg/plate (Deb
et al. 2008).

In a clastogenicity assay, no significant activity of a
standardized extract of bacopa was observed at concentra-
tions up to 62.5 pg/ml. At a concentration of 125 ug/ml,
mild clastogenic activity was observed without, but not
with, metabolic activation. The extract demonstrated dose-
dependent protection against tested clastogens, with maxi-
mum protection observed with metabolic activation (Deb
et al. 2008).

McGuffin, M., J. Kartesz, A. Leung, and A.O. Tucker. 2000. Herbs
of commerce. 2nd ed. Silver Spring, MD: American Herbal
Products Association.

Pravina, K., K.R. Ravindra, K.S. Goudar, et al. 2007. Safety eval-
uation of BacoMind in healthy volunteers: A phase I study.
Phytomedicine 14(5):301-308.

Singh, A., and S.K. Singh. 2009. Evaluation of antifertility poten-
tial of brahmi in male mouse. Contraception 79(1):71-79.

Singh, HK., and B.N. Dhawan. 1997. Neuropsychopharmaco-
logical effects of the Ayurvedic nootropic Bacopa monniera
Linn. (brahmi). Indian ]. Pharmacol. 29:S359-S365.

Lamiaceae

Part: herb

CONTRAINDICATIONS
None known.
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OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

ADVERSE EVENTS AND SIDE EFFECTS
None known.

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS

Clinical Trials of Drug or Supplement Interactions
No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug

or Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS

Case Reports of Adverse Events

No case reports of adverse events were identified.

ITII. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

LiTERATURE CITED
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Baptisia tinctoria (L.) R. Br.

SCN: wild indigo
OCN: false indigo

Quick REFERENCE SUMMARY

Safety Class:2b
Interaction Class: A

Baptisia tinctoria

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION
No information on the safety of black horehound in preg-
nancy or lactation was identified in the scientific or tradi-
tional literature. Although this review did not identify any
concerns for use while pregnant or nursing, safety has not
been conclusively established.

Animal Pharmacological Studies

A decrease in blood glucose levels was observed in healthy
rats orally administered 400 mg/kg of an alcohol extract of
black horehound daily for 7 days (Nusier et al. 2007a). In
a glucose tolerance test, healthy rats administered a single
400 mg/kg dose of the same extract showed a significant
decrease in blood glucose levels with a significant increase
in serum insulin levels (Nusier et al. 2007a). In diabetic rats,
this extract significantly reduced elevated glucose levels
associated with the diabetic condition (Nusier et al. 2007Db).

In Vitro Pharmacological Studies
Norelevantin vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

No information on the use of black horehound during
pregnancy or lactation was identified.

V. ToxiciTy STUDIES
Acute Toxicity

No changes in aspartate aminotransferase (AST) or alanine
aminotransferase (ALT) levels were observed in rats orally
administered 400 mg/kg of an alcohol extract of black
horehound daily for 7 days (Nusier et al. 2007a).

Nusier, M.K., H.N. Bataineh, Z.M. Bataineh, and H.M. Daradka.
2007b. Effects of Ballota nigra on glucose and insulin in alloxan-
diabetic albino rats. Neuroendocrinol. Lett. 28(4):470-472.

Fabaceae

Part: root

CONTRAINDICATIONS

Not for use in pregnancy except under the supervision of a
qualified healthcare practitioner.
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Baptisia tinctoria

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

ADVERSE EVENTS AND SIDE EFFECTS

“Large” doses can cause vomiting and diarrhea (Felter and
Lloyd 1898).

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug
or Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS
Case Reports of Adverse Events
No case reports of adverse events were identified.

ITII. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
Norelevanthuman pharmacological studies were identified.

Animal Pharmacological Studies
Norelevantanimal pharmacological studies were identified.

In Vitro Pharmacological Studies

Chromatographically purified fractions of aqueous-eth-
anolic extracts from wild indigo produced a strong lym-
phocyte DNA synthesis-stimulating activity (Beuscher et
al. 1989).
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PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

No information on the safety of wild indigo during preg-
nancy or lactation was identified. Based on the activity and
uses of this herb, however, the editors of this text believe
that use in pregnancy should be under the supervision of a
qualified healthcare practitioner.

Arabinogalactan-containing proteins isolated from
wild indigo increased proliferation of mouse spleen cells,
IgM production of mouse lymphocytes, IL6 production in
alveolar mouse macrophage cultures, and NO, production
in alveolar mouse macrophage cultures (Classen et al. 2006).

IV. PREGNANCY AND LACTATION

No information on the safety of wild indigo during preg-
nancy or lactation was identified. Based on the activity and
uses of this herb, however, the editors of this text believe
that use in pregnancy should be under the supervision of a
qualified healthcare practitioner.

V. ToxicITy STUDIES
Acute Toxicity

In rats intraperitoneally administered a decoction or infu-
sion of wild indigo, the fatal dose was reported to be 1 ml
per 100 g (Macht and Black 1927).

In rabbits (1.5 kg) administered 10 ml of wild indigo
infusion via stomach tube, some narcotic effects and a
slight paralysis of the hind limbs were observed. Rabbits
intravenously administered 3 ml of the same preparation
experienced diarrhea and weakness of the limbs (Macht
and Black 1927).

In cats (2.5 kg) subcutaneously administered 5 ml of a
decoction or infusion of wild indigo, salivation and vom-
iting resulted, followed by dilation of the pupils, muscle
spasms, and decreased respiration and heart rate (Macht
and Black 1927).

Felter, HW., and J.U. Lloyd. 1898. King’s American dispensatory.
18th ed., 3rd rev. 2 vols. Cincinnati: Ohio Valley Co.

Macht, D.I, and J.A. Black. 1927. A pharmacological note on
Baptisia tinctoria. |. Am. Pharm. Assoc. 16:1056-1059.
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Bauhinia forficate Link

SCN: cow’s foot
OCN: pata de vaca

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS

Although one human study showed no effect of cow’s foot
on serum glucose levels (Russo et al. 1990), several animal
studies have demonstrated that cow’s foot modifies glucose

REeviEW DETAILS

I. DRuG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug
or Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ApvERSE EVENTS
Case Reports of Adverse Events
No case reports of adverse events were identified.

ITI. PHARMACOLOGY AND PHARMACOKINETICS

Human Pharmacological Studies

No acute or chronic effects on plasma glucose levels or
glycated hemoglobin were observed in healthy volun-
teers or volunteers with type II diabetes who consumed

infusions of 3 g of cow’s foot daily for 56 days (Russo et
al. 1990).

Bauhinia forficate

Fabaceae

Part: leaf

regulation (Lino et al. 2004; Pepato et al. 2002; Silva et al.
2002). People with diabetes are advised to monitor their
blood sugar closely and discuss the use of this herb with a
qualified healthcare practitioner prior to use.

PREGNANCY AND LACTATION

Several animal studies indicated no adverse effects on
maternal weight gain, reproductive performance, or fetal
or placental development in rats treated with aqueous
extracts of cow’s foot at varying doses from 500 to 1000 mg/
kg daily on days 0 to 20 of pregnancy (Calderon et al. 2001;
Damasceno et al. 2004; Rudge et al. 2001; Volpato et al. 2008).
In one study, a reduction in postimplantation losses was
observed in pregnant diabetic rats administered 200 mg/
kg daily cow’s foot during pregnancy (Volpato et al. 1999).

No information on the safety of cow’s foot during lac-
tation was identified. While this review did not identify
any concerns for use while nursing, safety has not been
conclusively established.

Animal Pharmacological Studies

Significant reductions in plasma glucose levels were
observed in diabetic rats orally administered aqueous, eth-
anolic, and hexanic extracts of cow’s foot daily for 7 days
(Lino et al. 2004). Similarly, a reduction in serum and uri-
nary glucose levels was observed in diabetic rats provided
a decoction of cow’s foot as the sole source of drinking
water (150 g leaf/l water; mean daily dose of 3.52 ml/kg)
(Pepato et al. 2002). A significant reduction of blood glucose
levels was observed in healthy and in diabetic rats orally
administered 500 to 600 mg/kg of the n-butanol fraction of
cow’s foot (Silva et al. 2002).

In Vitro Pharmacological Studies
Norelevantin vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

Several studies have examined the safety of cow’s foot in
pregnant diabetic and healthy rats using an orally adminis-
tered aqueous extract at doses of 500 mg/kg on gestational
days (GD) 0 to 4, 600 mg/kg on GD 5 to 14, and 1000 mg/
kg on GD 15 to 20. No teratogenic activity and no effects
on maternal weight gain, reproductive performance, or
fetal or placental development were observed. Treatment
with cow’s foot reduced the number of skeletal abnormali-
ties and visceral malformations observed in offspring of
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Benincasa hispida

diabetic animals, as compared to controls. No effects on
maternal blood glucose levels were observed in either the
healthy or diabetic rats (Calderon et al. 2001; Damasceno et
al. 2004; Rudge et al. 2001; Volpato et al. 2008).

A reduction in postimplantation losses was observed
in pregnant diabetic rats orally administered 200 mg/kg
daily during pregnancy (Volpato et al. 1999).

No information on the safety of cow’s foot during lac-
tation was identified.

V. ToxicITYy STUDIES
Short-Term Toxicity

No changes in serum levels of lactate dehydrogenase, cre-
atine kinase, amylase, angiotensin-converting enzyme, or
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Benincasa hispida (Thunb.) Cogn.

SCN: winter melon
Syn: Benincasa cerifera Savi
AN: kushmanda

Quick REFERENCE SUMMARY
Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

bilirubin were observed in normal or diabetic rats pro-
vided a decoction of cow’s foot (150 g/I) in place of drink-
ing water daily for 33 days (Pepato et al. 2004).

Genotoxicity

Aqueous extracts of cow’s foot demonstrated mutagenic
activity in the Ames test for mutagenicity in Salmonella
typhimurium strains TA98 with or without metabolic acti-
vation, and in strain TA100 without metabolic activation.
No mutagenic activity was observed when the same extract
was tested in TA100 with metabolic activation, or in TA97a
and TA104 with or without metabolic activation (Rivera et
al. 1994).
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Cucurbitaceae

PN: dong gua pi (fruit rind)
OCN: wax gourd; white pumpkin
Part: rind

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.
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ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS
None known.

REeviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS

Clinical Trials of Drug or Supplement Interactions
No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug

or Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS

Case Reports of Adverse Events

No case reports of adverse events were identified.
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Benincasa hispida (Thunb.) Cogn.

SCN: winter melon
Syn: Benincasa cerifera Savi
AN: kushmanda

Quick REFERENCE SUMMARY
Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

Benincasa hispida

PREGNANCY AND LACTATION

Texts on traditional Chinese medicine do not indicate any
cautions for use of bitter melon rind during pregnancy or
lactation (Bensky et al. 2004; Chen and Chen 2004). Although
this review did not identify any concerns for use while preg-
nant or nursing, safety has not been conclusively established.

III. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
Norelevant human pharmacological studies were identified.

Animal Pharmacological Studies
Norelevantanimal pharmacological studies were identified.

In Vitro Pharmacological Studies
Norelevantin vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

Texts on traditional Chinese medicine do not indicate any
cautions for use of bitter melon rind during pregnancy or
lactation (Bensky et al. 2004; Chen and Chen 2004).

V. ToxicITY STUDIES
No toxicity studies were identified.

Chen, ] K., and T.T. Chen. 2004. Chinese medical herbology and phar-
macology. City of Industry, CA: Art of Medicine Press.

Cucurbitaceae

PN: dong gua zi (seed)
OCN: wax gourd; white pumpkin
Part: seed

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS

A traditional Chinese medicine text notes that winter melon
seed has mild diuretic activity (Chen and Chen 2004).

PREGNANCY AND LACTATION

No information on the safety of winter melon seed in preg-
nancy or lactation was identified in the scientific or tradi-
tional literature. Although this review did not identify any
concerns for use while pregnant or nursing, safety has not
been conclusively established.
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Berberis vulgaris

Review DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS

Clinical Trials of Drug or Supplement Interactions
No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug
or Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

I1. ApveRse EVENTS

Case Reports of Adverse Events
No case reports of adverse events were identified.

LITERATURE CITED
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Berberis vulgaris L.

SCN: barberry
OCN: European barberry

Quick REFERENCE SUMMARY

Safety Class: 2b
Interaction Class: A

CONTRAINDICATIONS

Not for use in pregnancy except under the supervision of a
qualified healthcare practitioner (Jahnke et al. 2006).

OTHER PRECAUTIONS

Use of barberry during lactation is not recommended
(Chan 1993).

Use is cautioned in persons with severe or acute hepa-
tocellular disease, septic cholecystitis, unconjugated hyper-
bilirubinemia, intestinal spasms or ileus, or liver cancer
(Chan 1993; Mills and Bone 2005).

DRUG AND SUPPLEMENT INTERACTIONS
None known.

NoTICE

Berberine (root bark: 6.1%; woody portion of root: 0.4%) (De
Smet 1992; Leung and Foster 1996); see Appendix 1.

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevanthuman pharmacological studies were identified.

Animal Pharmacological Studies
Norelevantanimal pharmacological studies were identified.

In Vitro Pharmacological Studies
Norelevantin vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

No information on the use of winter melon seed during
pregnancy or lactation was identified.

V. ToxicITYy STUDIES
No toxicity studies were identified.

Berberidaceae

Part: root, root bark

EpiTors’ NOTES

Most safety concerns reported for barberry are based on
studies of the compound berberine and other alkaloids.
Data regarding isolated compounds may not apply directly
to products or extracts made from the root or root bark.

The compound berberine has been shown to exhibit
a number of bioactivities including cytotoxicity in cancer
cell lines (Kettmann et al. 2004; Kim et al. 2005; Orfila et
al. 2000) and topoisomerase I and II inhibition (Kim et al.
1998; Mantena et al. 2006; Pasqual et al. 1993). Studies have
indicated that the antimicrobial action of berberine may
be potentiated by non-antimicrobial compounds found in
berberine-containing plants, indicating a synergistic action
of compounds (Stermitz et al. 2000).

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS

Human studies have provided mixed results on the effects
of the compound berberine on cyclosporine A, with one
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study indicating an increase in cyclosporine A bioavail-
ability after repeated coadministration (Wu et al. 2005) and
a second study indicating increased bioavailability after a
single dose of the compound berberine but no change after
repeated dosing of berberine (Xin et al. 2006).

PREGNANCY AND LACTATION

Barberry is contraindicated or cautioned against in preg-
nancy in several contemporary texts on herbal safety
(Brinker 2001; Mills and Bone 2005). These contraindica-
tions are based primarily on the uterine stimulant activity
of the isolated compound berberine in excised mouse uteri
(Furuya 1957; Imaseki et al. 1961) and the potential ability
of berberine to displace bilirubin and cause neonatal jaun-
dice (Chan 1993). Although definitive data confirming the
safety of barberry during pregnancy is lacking, several

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

In arandomized controlled trial of renal transplant patients
taking cyclosporine A and 200 mg of the compound ber-
berine three times daily for 3 months, the minimum blood
concentrations of cyclosporine A increased by 88.9% and
the ratios of concentration/dose of cyclosporine A in the
berberine-treated group increased by 98.4%. In the control
group, the increase in trough blood concentrations of cyclo-
sporine A was 64.5% and the increase in the ratio of con-
centration/dose of cyclosporine A was 69.4%. The authors
indicated that the mechanism for this interaction is most
likely an inhibition of CYP3A4 by berberine (Wu et al. 2005).

An increase in bioavailability of orally administered
cyclosporine A was observed after healthy male volunteers
were administered a single dose of 3 mg cyclosporine A
followed by a single oral dose of 300 mg of the compound
berberine. The increase in area under the time-concentration
curve of cyclosporine A was 19.2%; no changes in elimina-
tion half-life, maximum blood drug concentration, time to
maximum concentration, or apparent oral clearance were
observed (Xin et al. 2006). Conversely, no changes in bioavail-
ability of orally administered cyclosporine A were observed
after healthy male volunteers were administered 300 mg of
the compound berberine twice daily for 10 days followed by
a single dose of 6 mg cyclosporine A (Xin et al. 2006).

No effects of oryzanol (a derivative of rice bran oil that
includes sterols and ferulic acid) on berberine absorption
were observed in healthy volunteers (Li et al. 2000).

Case Reports of Suspected Drug
or Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Berberis vulgaris

reproductive toxicity studies of the isolated compound
berberine in mice and rats have shown no adverse effects
on the fetus at doses equivalent to more than 75 times the
standard human dose (Jahnke et al. 2006).

Berberine-containing plants have been reported to
induce uterine stimulation (Furuya 1957, Imaseki et al.
1961); however, no uterine stimulation was noted in rats
administered high doses of berberine during pregnancy
(Jahnke et al. 2006), and a study of berberine-containing
herbal extracts on isolated uteri showed no correlation
between uterine stimulation and berberine concentration
(Haginiwa and Harada 1962).

Berberine has been shown to be present in the breast
milk of lactating women who have taken berberine-con-
taining plants (Chan 1993).

Animal Trials of Drug or Supplement Interactions

The compound berberine has been shown to significantly
prolong pentobarbital-induced sleeping time in rats (Janbaz
and Gilani 2000).

II. ADVERSE EVENTS
Case Reports of Adverse Events
No case reports of adverse events were identified.

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies

Intravenous administration of the compound berberine
(0.2 mg/kg/min) caused a significant decrease in blood
pressure in patients with severe congestive heart failure
(Marin-Neto et al. 1988).

Animal Pharmacological Studies

Chronic administration of berberine to rats was shown to
significantly decrease bilirubin protein binding at doses of
10 to 29 mg/kg (administered intraperitoneally), although
at doses of 2 mg/kg the displacement was not significant
(Chan 1993). Berberine is speculated to have possible inter-
actions with drugs that displace bilirubin protein binding
(Mills and Bone 2005).

Berberine was shown to promote blood coagulation in
mice and rats (Ziablitskii et al. 1996).

In Vitro Pharmacological Studies

Berberine has been shown to increase the efflux of pacli-
taxel and rhodamine in human digestive tract and liver
cancer cells by inducing P-glycoprotein (Blaschek et al.
2002). Berberine may interfere with the action of tetra-
cycline in the treatment of cholera (Khin Maung et al.
1985).
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Berberis vulgaris

IV. PREGNANCY AND LACTATION

In pregnant rats fed the compound berberine chloride
dihydrate on gestational days (GD) 6 to 20, some reduc-
tion in maternal weight gain was observed, with a lowest-
observed-adverse-effect level (LOAEL) of 530 mg/kg daily.
Only a mild reduction in fetal weights was observed, and
the LOAEL based on fetal weight reduction was 1000 mg/
kg (Jahnke et al. 2006). Similarly, in mice administered ber-
berine on GD 6 to 17 at doses up to 1155 mg/kg daily, the
maternal LOAEL was determined to be 531 mg/kg daily,
and the developmental toxicity level was 1000 mg/kg daily.
In mice, 33% of the treated females died. Surviving animals
had increased relative water intake, and average fetal body
weight per litter decreased 5-6% with no change in live lit-
ter size (Jahnke et al. 2006).

Berberine has been shown to stimulate uterine con-
tractions in both pregnant and nonpregnant mice (Furuya
1957; Imaseki et al. 1961). A study of various berberine-
containing herbal extracts on isolated uteri, however,
indicated that relaxation or stimulation of the uterus
did not correlate with the concentration of berberine in
the extract, suggesting that not all berberine-containing
herbs will have the same effect on the uterus (Haginiwa
and Harada 1962).

Berberine has been shown to be present in the breast
milk of lactating women who have taken berberine-con-
taining plants (Chan 1993).
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Genotoxicity

No mutagenic activity of berberine was observed in
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Betula lenta L.

SCN: sweet birch
OCN: black birch; cherry birch

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

NorTICE

Salicylates (bark and leaf 0.23-0.6%) (Burdock 1996; Felter
and Lloyd 1898; List and Horhammer 1973; Nowak 1966);
see Appendix 1.

REeviEwW DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Betula lenta
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Betulaceae

Part: bark, leaf

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION
No information on the safety of sweet birch in pregnancy
or lactation was identified in the scientific or traditional
literature. Although this review did not identify any con-
cerns for use while pregnant or nursing, safety has not
been conclusively established.

Case Reports of Suspected Drug
or Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.
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Betula spp.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ApvERSE EVENTS
Case Reports of Adverse Events
No case reports of adverse events were identified.

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.

In Vitro Pharmacological Studies
No relevant in vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

No information on the safety of sweet birch during preg-
nancy or lactation was identified.

V. ToxiciTy STUDIES
Acute Toxicity

The oral LD;; of the compound methyl salicylate (which
comprises 97-99% of sweet birch essential oil) is 1110 mg/
kg in mice, 887 or 1250 mg/kg in rats, 1060 mg/kg in guinea
pigs, 1300 or 2800 mg/kg in rabbits, and 2100 mg/kg in dogs
(FAO/WHO 1967). The adult human oral LDy, is estimated at
500 mg/kg (FAO/WHO 1967).

LiTERATURE CITED

Burdock, G.A. 1996. Encyclopedia of food and color additives. Boca
Raton, FL: CRC Press.

FAO/WHO. 1967. Methyl salicylate. Toxicological evaluation of
some flavouring substances and non-nutritive sweetening
agents. FAO Nutrition Meetings Resort Series No. 44A and
WHO Food Additives 68.33.

Felter, HW., and J.U. Lloyd. 1898. King’s American dispensatory.
18th ed., 3rd rev. 2 vols. Cincinnati: Ohio Valley Co.

List, PH., and H. Horhammer. 1973. Hagers handbuch der phar-
mazeutischen praxis. Vollst. 4. Neuausg. ed. Berlin: Springer.

Betula spp.

Betula pendula Roth

SCN: birch

Syn: Betula verrucosa Ehrh.

OCN: European white birch; silver birch; weeping birch

Betula pubescens Ehrh.
SCN: birch
Syn: Betula alba L.

Subchronic Toxicity
In dogs orally administered 50, 100, 250, 500, 800, or 1200 mg/
kg methyl salicylate for up to 10 weeks, no adverse effects
were noted in animals receiving 250 mg/kg or less, but an
increasing dose-dependent fatty metamorphosis of the liver
was observed at higher test levels (Webb and Hansen 1963).
In rats fed diets containing 0.1, 0.5, or 1.0% methyl salic-
ylate for 17 weeks, both sexes showed a significant reduction
in growth rate at the 1.0% level, but histological examination
of the major organs revealed no abnormality. In a related
experiment, in rats fed a diet containing 2% methyl salicylate
for up to 10 weeks, bone growth was reduced and excessive
density of bone with reduced chondroclastic and osteoclas-
tic activity was observed (Webb and Hansen 1963).

Chronic Toxicity

In rats fed diets containing 0.1, 0.5, 1.0, or 2.0% methyl salicy-
late for 2 years, animals fed the highest dose did not survive
past 49 weeks. At the 1% level, growth rates were consid-
erably reduced and enlargement of male testes and female
hearts and kidneys were noted. Excess cancellous bone for-
mation was seen at the 2.0, 1.0, and 0.5% levels (Webb and
Hansen 1963). Another 2-year feeding study revealed no
adverse effects, including bone changes, at dietary levels up
0.21% of methyl salicylate (Packman et al. 1961).

In dogs orally administered 0, 50, 150, and 250 mg/kg
methyl salicylate daily for 2 years, some growth retardation
and liver enlargement was noted at the 150 and 250 mg/kg
level, and histology revealed enlarged hepatic parenchymal
cells (Webb and Hansen 1963).
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Betulaceae

OCN: downy birch; white birch
Part: bark, leaf
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Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

NorTIcE

Diuretic (Remington and Wood 1918; Wichtl 2004); see
Appendix 2.

REvVIEW DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS
Case Reports of Adverse Events
No case reports of adverse events were identified.
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Betula spp.

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

No information on the safety of birch in pregnancy or lacta-
tion was identified in the scientific or traditional literature.
Although this review did not identify any concerns for use
while pregnant or nursing, safety has not been conclusively
established.

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.

In Vitro Pharmacological Studies
No relevant in vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

No information on the use of birch during pregnancy or lac-
tation was identified.

V. ToxiciTy STUDIES
Genotoxicity

In the Ames test for mutagenicity, weak mutagenic activity
was observed, a frequent response from plant materials con-
taining flavonols (Goggleman and Schimmer 1986).
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Bixa orellana

Bixa orellana L.

SCN: annatto
OCN: achiote; lipstick tree

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

ADVERSE EVENTS AND SIDE EFFECTS

Allergic reactions to annatto, including anaphylactic reac-
tions and urticaria, have been reported and confirmed by
patch testing (Nish et al. 1991).

Review DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug
or Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS
Case Reports of Adverse Events

Allergic reactions to annatto, including anaphylactic reac-
tions and urticaria, have been reported and confirmed by
patch testing (Nish et al. 1991).

III. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies

In studies of patients with recurrent or chronic urticaria, one
study yielded reactions in 26% of the patients treated topi-
cally with 25 ul of annatto extract (0.065% bixin) (Mikkelsen

Bixaceae

Part: seed

PHARMACOLOGICAL CONSIDERATIONS

Several animal studies have indicated that annatto may
modify glucose regulation (Fernandes et al. 2002; Morrison
et al. 1991; Morrison and West 1985; Russell et al. 2005,
2008). People with diabetes are advised to monitor their
blood sugar closely and discuss the use of this herb with a
qualified healthcare practitioner prior to use.

PREGNANCY AND LACTATION

No adverse effects on pregnancy outcomes were observed
in two rat studies on the use of annatto in pregnancy
(Paumgartten et al. 2002; van Esch et al. 1959). One of the
studies concluded that the maternal and fetal no-observed-
adverse-effect level for orally consumed annatto was over
500 mg/kg daily (Paumgartten et al. 2002).

No information on the safety of annatto during lacta-
tion was identified. While this review did not identify any
concerns for use while nursing, safety has not been conclu-
sively established.

et al. 1978), while 10% of patients orally administered 10 mg
annatto extract reacted to the annatto (Juhlin 1981).

Animal Pharmacological Studies

In anesthetized dogs intragastrically administered the
compound bixin at doses of 50 ml of a chloroform extract
dissolved in oil or 15 ml of a chloroform extract dissolved
in ethanol, a reduction in the blood sugar increase rate was
observed after the oral glucose tolerance test (Morrison
and West 1985). A reduction in blood glucose levels was
observed in dogs administered a partially purified annatto
extract at a dose of 80 mg/kg (Russell et al. 2005). A reduc-
tion in fasting glucose levels was observed in healthy and
diabetic dogs orally administered an extract of annatto
(Russell et al. 2008). Hyperglycemia was observed in
anesthetized dogs treated with the compound trans-bixin
(Morrison et al. 1991).

In rats administered drinking water containing 0.8, 8.5,
or 74 mg/kg norbixin daily for 21 days, norbixin induced
dose-dependent hyperglycemia. Conversely, in mice
administered drinking water containing 0.8, 7.6, 66, or 274
mg/kg norbixin daily for 21 days, norbixin induced dose-
dependent hypoglycemia. These effects were not observed
in animals treated with annatto extracts containing 50%
norbixin. Rats and mice treated with annatto pigments
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showed hyperinsulinemia and hypoinsulinemia, respec-
tively, indicating that pancreatic beta-cells were affected
(Fernandes et al. 2002).

In the local lymph node assay, a threefold increase
in the proliferation of auricular lymph node cells was
observed in mice treated topically with the compound bixin
(1-25% w/v) at concentrations of 5 to 25%. In the mouse ear
swelling test, a significant increase in percent ear swelling
was observed in animals treated with 5 to 10% bixin. Bixin
was classified as a nonirritant at concentrations of 1 to 25%
(w/v) but was considered a contact sensitizer. In these same
tests, the compound norbixin (1-20% w/v) showed no irri-
tation or contact sensitization (Auttachoat et al. 2005).

In Vitro Pharmacological Studies
Norelevantin vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

In pregnant rats orally administered annatto (28% bixin)
on days 6 to 15 of pregnancy at doses of 0 to 500 mg/kg,
no increase in embryo lethality and no reduction of fetal
body weight were observed among annatto-exposed rats,
and annatto did not induce any increase in the incidence
of externally visible, visceral, or skeletal anomalies in the
exposed offspring. The maternal and fetal no-observed-
adverse-effect level (NOAEL) for orally consumed annatto
was over 500 mg/kg daily (Paumgartten et al. 2002).

No teratogenic effects or other adverse effects on
growth or reproduction were observed in rats fed diets
containing 0.05% fat-soluble annatto and 0.05% water-sol-
uble extracts of annatto for three generations (van Esch et
al. 1959).

No information on the safety of annatto during lacta-
tion was identified.

V. ToxicITy STUDIES
Acute Toxicity

The LD;, of orally administered annatto in rats is over 50 g/
kg for the fat-soluble extract, and over 35 g/kg for the water-
soluble extract (Hallagan et al. 1995; van Esch et al. 1959).

Short-Term Toxicity

In rats orally administered 2 g/kg of annatto powder (27%
bixin) 20 times over a 4-week period, no changes in hema-
tological or plasma biochemical parameters were observed.
A decrease in body weight gain was observed in male rats,
and kidney apoptosis in restricted areas without prolif-
eration or tubular segments modification was observed in
20% of female rats. The precise nature of apoptosis was not
investigated. The authors concluded that annatto was not
toxic to the rat (Bautista et al. 2004).

Disarrangement of mitochondria structure, fusion
of mitochondria, and formation of residual bodies were
observed in the liver and pancreas of dogs (9 to 16 kg each)
orally administered 2 g of a dried chloroform extract of

Bixa orellana

annatto dissolved in ethanol daily for 14 days. Stacking of
hepatic mitochondria was also observed in these animals.
Mitochondrial changes were not observed in animals fed 3
mg riboflavin in addition to the annatto extract (Morrison
et al. 1987).

No carcinogenic activity was observed in rats fed a
diet containing up to 1000 ppm annatto (4.23 g/kg bixin
daily) for 2 weeks before or 8 weeks after treatment with
diethylnitrosamine (Agner et al. 2005).

In a 21-day study, mice were given drinking water
containing annatto extract (56 or 351 mg/kg) or the com-
pound norbixin (0.8, 7.6, 66, or 274 mg/kg), and rats were
given drinking water containing annatto extract (0.8, 7.5 or
68 mg/kg) or norbixin (0.8, 8.5, or 74 mg/kg). In rats, no tox-
icity was detected by plasma chemistry. In mice, norbixin
induced an increase in plasma alanine aminotransferase
activity (Fernandes et al. 2002).

Subchronic Toxicity

In beagle dogs fed a diet containing 2.7% fat-soluble extract
of annatto seed for 9 weeks, then fed normal diet for 5
weeks, and then fed only 1.35% extract for 38 weeks, no
abnormalities were found in growth, food intake, mortal-
ity, liver and kidney function, hematology, or histopathol-
ogy. One dog in the test group died and had hepatocellular
degeneration, although it is not clear whether the death
was treatment related (Kay and Calandra 1961).

In beagle dogs fed a diet of up to 10% aqueous extract
of annatto for 1 year, or fed 20% aqueous extract of annatto
for 16 weeks, then the same amount half in diet and half in
gelatin capsules daily for 36 weeks, liver or kidney function
tests, hematology, and histopathology of all major tissues
showed no abnormalities attributable to the test substance
(Kay and Calandra 1961).

In rats fed annatto extract at dietary levels of 0, 0.1, 0.3,
or 0.9% for 13 weeks, no treatment-related adverse effects
were observed on body weight, food and water consump-
tion, or ophthalmological or hematological data. Blood bio-
chemical analysis revealed changes in rats of both sexes in
the 0.9% and 0.3% diet groups, including increased alka-
line phosphatase, phospholipid, total protein, albumin,
and albumin/globulin ratio. Marked elevation in absolute
and relative liver weights was also found in both sexes of
the 0.9% and 0.3%, but not the 0.1%, groups. In the 0.9%
group, hepatocyte hypertrophy was evident and an addi-
tional electron microscopic examination demonstrated
this to be linked to abundant mitochondria after exposure.
The authors of this study concluded that the no-observed-
adverse-effect-level (NOAEL) of annatto was 0.1% of the
diet, equivalent to 69 mg/kg daily for males and 76 mg/kg
daily for females (Hagiwara et al. 2003).

No changes in food intake, growth, hematological
examination, organ weights, or histopathology of major
organs were observed in pigs administered a diet of 1%
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fat-soluble and 1% water-soluble extract of annatto daily for
21 weeks (van Esch et al. 1959).

Cyst formation was observed at the site of injection
in mice subcutaneously administered 0.1 ml of fat-soluble
extract of annatto three times a week for 17 months (van
Esch et al. 1959).

No changes in food intake, growth, hematological
examination, organ weights, or histopathology of major
organs were observed in rats fed a diet of 2% fat-soluble
annatto, and 2% water-soluble annatto daily for 13 weeks
(van Esch et al. 1959). No adverse effects were seen in rats
orally administered 1 g/kg annatto extract daily for 100
days (Zbinden and Studer 1958).

No adverse effects were observed in rats subcutane-
ously administered 0.05 ml of fat-soluble annatto extract
three times a week, at the same injection site, for 36 weeks.
The rats were observed for a total of 24 months (van Esch
et al. 1959).

No adverse effects and no accumulation of carot-
enoid compounds (bixin and norbixin) were observed in
rats orally administered diets of 0.1% of annatto extracts
containing primarily bixin or norbixin daily for 52 weeks
(Philip 1981).

No skin papillomas or other tumors were observed
on mice treated topically, twice a week, with 0.025 ml
of annatto extract for 3 months (Engelbreth-Holm and
Inversen 1955).

Chronic Toxicity

No pathological effects were observed in rats orally
administered 26 mg annatto daily in soy oil for 26 months
(Engelbreth-Holm and Inversen 1955).
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Boerhavia diffusa L.

SCN: boerhavia
AN: punarnava

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
Use in persons with diarrhea is not recommended (Pole 2006).

DRUG AND SUPPLEMENT INTERACTIONS
None known.

NoTICE

Diuretic (Chowdhury 1955; Kapoor 2001; Singh et al. 1992;
Taylor 2005); see Appendix 2.

ADVERSE EVENTS AND SIDE EFFECTS
None known.

Boerhavia diffusa
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Nyctaginaceae

OCN: spreading hogweed
Part: root

PHARMACOLOGICAL CONSIDERATIONS

Animal studies have demonstrated that boerhavia may
modify glucose regulation. People with diabetes are
advised to monitor their blood sugar closely and discuss
the use of this herb with a qualified healthcare practitioner
prior to use.

PREGNANCY AND LACTATION

Although one reference notes, without details, that boer-
havia has been used for abortion (Taylor 2005), an animal
study indicated no adverse effects at relatively high doses
(250 mg/kg) of boerhavia in pregnancy (Singh et al. 1991).

No information on the safety of boerhavia during lac-
tation was identified. While this review did not identify
any concerns for use while nursing, safety has not been
conclusively established.
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Review DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug
or Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS
Case Reports of Adverse Events
No case reports of adverse events were identified.

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
Norelevanthuman pharmacological studies were identified.

Animal Pharmacological Studies

In diabetic rats orally administered 200 mg/kg of a boerha-
via extract daily for 4 weeks, a reduction in fasting blood
glucose levels was observed (Pari and Satheesh 2004). In
diabetic rats orally administered single doses of 100, 200, or
400 mg/kg of an aqueous extract of boerhavia, a reduction
in blood glucose levels was observed (Chude et al. 2001).

In Vitro Pharmacological Studies
Norelevantin vitro pharmacological studies were identified.
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IV. PREGNANCY AND LACTATION

No adverse effects on fetal development in rats were
observed after oral administration of 250 mg/kg of an
ethanol extract of boerhavia daily throughout pregnancy
(Singh et al. 1991).

One reference notes that boerhavia has been used for
abortion. Details were not reported on part used, dose,
route of administration, and whether the plant was used
singly or in a formula (Taylor 2005).

No information on the safety of boerhavia during lac-
tation was identified.

V. ToxiciTy STUDIES
Acute Toxicity

The LD;, of an aqueous extract of boerhavia orally admin-
istered to rats and mice could not be determined at doses
up to 2 g/kg (Orisakwe et al. 2003). The oral LDj, of an etha-
nol extract of boerhavia in rats was 1 g/kg (Dhar et al. 1968).

Subchronic Toxicity

No signs of toxicity were observed in rats and mice orally
administered 500, 1000, or 2000 mg/kg of an aqueous
extract of boerhavia daily for 90 days. The parameters
measured included absolute and relative weight of various
organs, hematological parameters, and tests for liver func-
tion. Rats in the treatment group had an increase in food
and fluid intake as compared to control that resulted in a
greater weight gain in the group administered boerhavia
extract (Orisakwe et al. 2003).
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Borago officinalis L.
SCN: borage

Quick REFERENCE SUMMARY

Safety Class: 2a
Interaction Class: A

CONTRAINDICATIONS

For external use only (Dodson and Stermitz 1986; Herrmann
et al. 2002, Huizing and Malingré 1981; Wretensjo and
Karlberg 2003).

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

NoTICE

Pyrrolizidine alkaloids (0.0002-0.001%) (Dodson and
Stermitz 1986; Herrmann et al. 2002; Huizing and Malingré
1981; Wretensjo and Karlberg 2003); see Appendix 1.

EpiTors’ NOTES

The American Herbal Products Association has estab-
lished a trade requirement (AHPA 2011) that all products
with botanical ingredients that contain toxic pyrrolizidine
alkaloids, including borage herb, are not offered for sale
for internal use and display the following cautionary label:

REeviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug
or Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS
Case Reports of Adverse Events

Borage and foxglove (Digitalis purpurea) have botanically
similar leaves. Adverse cardiovascular effects due to fox-
glove consumption have been reported in persons that

Borago officinalis

Boraginaceae

Part: herb

“For external use only. Do not apply to broken or abraded
skin. Do not use when nursing.”

Borage herb contains relatively minor amounts of
pyrrolizidine alkaloids (PA), including lycopsamine,
amabiline, supinine, 7-acetyllycopsamine, intermedine,
acetylintermedine, and thesinine (Herrmann et al. 2002;
Larson et al. 1984; Roitman 1983). Of these compounds, all
but thesinine are unsaturated PAs, a group of compounds
that are generally classified as toxic (De Smet 1993). Within
the unsaturated PAs, toxicity ranges from mild to severe.
Lycopsamine is a monoesterified, unsaturated PA that is
less toxic than diesterified, unsaturated PAs that occur in
other PA-containing plants.

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

No information on the safety of borage herb during preg-
nancy or lactation was identified. Based on the presence of
pyrrolizidine alkaloids, use during pregnancy or lactation
is not recommended.

mistook foxglove leaf for borage leaf (Brustbauer and
Wenisch 1997, Cardano et al. 2002; Maffe et al. 2009).

III. PHARMACOLOGY AND PHARMACOKINETICS

Human Pharmacological Studies

No relevant human pharmacological studies were identified.

Animal Pharmacological Studies
Norelevantanimal pharmacological studies were identified.

In Vitro Pharmacological Studies
Norelevantin vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

No information on the safety of borage herb during preg-
nancy or lactation was identified.

V. ToxiciTy STUDIES

No toxicity studies were identified.
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Borago officinalis L.

SCN: borage

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

Ep1TORS” NOTES

Borage seed oil is commonly traded as a source of gamma-
linolenic acid (GLA). Processing methods eliminate pyrroli-
zidine alkaloids (PA) from the finished material (Wretensjo
and Karlberg 2003). A study of the effects of the borage
seed oil refinement process on the content of pyrrolizidine
alkaloids in the oil indicated that processing reduces the
PA content by a factor of about 30,000. In finished samples,

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.
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Boraginaceae

Part: seed oil

no PAs were present above the detection limit of 20 ppb
(Langer and Franz 1997; Wretensjo and Karlberg 2003). The
seeds themselves contain only small amounts of the satu-
rated (nontoxic) pyrrolizidine alkaloid thesinine (De Smet
1993; Dodson and Stermitz 1986).

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

No information on the safety of borage seed oil in preg-
nancy was identified in the scientific or traditional literature.
While this review did not identify any concerns for preg-
nant women, safety has not been conclusively established.

Gamma-linolenic acid (GLA), one of the primary
constituents of borage seed oil, is a compound naturally
formed in the human body and is a component of human
breast milk (Carter 1988).

Case Reports of Suspected Drug
or Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.
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Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ApvERSE EVENTS
Case Reports of Adverse Events
No case reports of adverse events were identified.

ITI. PHARMACOLOGY AND PHARMACOKINETICS

Human Pharmacological Studies

No effects on platelet aggregation were observed in healthy
volunteers orally administered 3 g of borage seed oil daily
for 6 weeks (Bard et al. 1997).

No changes in hematological or biochemical parameters
were observed in adults and children with atopic eczema
orally administered 2 g (adult dose) or 1 g (child dose) of
borage seed oil daily for 12 weeks. Adverse events in the
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Boswellia spp.

Boswellia sacra Flueck.

SCN: frankincense (oleo gum resin)

Syn: Boswellia carterii Birdw.

PN: ru xiang (oleo gum resin)

OCN: (oleo gum resin) bible frankincense; incense; olibanum

Quick REFERENCE SUMMARY

Safety Class: 2b
Interaction Class: A

CONTRAINDICATIONS

Not for use in pregnancy except under the supervision of a
qualified healthcare practitioner (Bensky et al. 2004; Chen
and Chen 2004).

OTHER PRECAUTIONS
None known.

Boswellia spp.

treatment group were similar to or less than those reported
in the control group (Takwale et al. 2003).

Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.

In Vitro Pharmacological Studies
No relevant in vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

No information on the safety of borage seed oil during preg-
nancy was identified. Gamma-linolenic acid (GLA), one of
the primary constituents of borage seed oil, is a compound
naturally formed in the human body and is a component of
human breast milk (Carter 1988).

V. ToxiciTty STUDIES
No toxicity studies were identified.

Langer, T., and C. Franz. 1997. Determination of pyrrolizidine
alkaloids in commercial samples of borage seed oil products by
GC-MS. Sci. Pharm. 65:321-328.

Takwale, A., E. Tan, S. Agarwal, et al. 2003. Efficacy and tolera-
bility of borage oil in adults and children with atopic eczema:
Randomised, double blind, placebo controlled, parallel group
trial. Br. Med. ]. 327(7428):1385.

Wretensjo, 1., and B. Karlberg. 2003. Pyrrolizidine alkaloid content
in crude and processed borage oil from different processing
stages. |. Am. Oil Chem. Soc. 80(10):963-970.

Burseraceae

Boswellia serrata Roxb.

SCN: Indian frankincense (oleo gum resin)

AN: shallaki

OCN: (oleo gum resin): frankincense; Indian olibanum
Part: gum resin

DRUG AND SUPPLEMENT INTERACTIONS
None known.

ADVERSE EVENTS AND SIDE EFFECTS

Frankincense may be irritating to the stomach and the bitter
taste may cause nausea and vomiting (Bensky et al. 2004;
Chen and Chen 2004).

Allergic reactions to frankincense and Indian frankin-
cense have been reported (Acebo et al. 2004; Bensky et al.
2004).
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Boswellia spp.

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

While texts on traditional Chinese medicine indicate that
frankincense should not be used during pregnancy (Bensky

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS
Adverse Events Reported in Clinical Trials

A systematic review of clinical trials of Indian frankincense
products indicated that adverse effects related to Indian
frankincense were minor and not significantly different
from those observed in control treatment or placebo groups.
Diarrhea, abdominal pain, and nausea were reported in
several of the seven studies reviewed (Frank and Unger
2006). In a study not included in the review, epigastric pain,
abdominal fullness, gastroesophageal reflux, diarrhea, and
nausea were reported in 18% of patients with ulcerative coli-
tis receiving 1.5 g of Indian frankincense daily for 6 weeks
(Gupta et al. 1997).

Case Reports of Adverse Events
Allergic contact dermatitis to Indian frankincense has been
reported (Acebo et al. 2004).

A 17-year-old woman developed an epigastric bezoar of
frankincense after repeated ingestion of “large quantities”
of frankincense over an unspecified period of time (El Fortia
et al. 2006).

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies

Primary skin and eye irritation tests in rabbits indicated that
an Indian frankincense extract containing 30% 3-O-acetyl-
11-keto-B-boswellic acid was nonirritating to the skin and
mildly irritating to the eyes (Lalithakumari et al. 2006).

et al. 2004; Chen and Chen 2004), in Yemen, women chew
frankincense during pregnancy (Ghazanfar 1994).

No information on the safety of frankincense during
lactation was identified. While this review did not identify
any concerns for use while nursing, safety has not been con-
clusively established.

Indian frankincense and fractions of Indian frankin-
cense have exhibited immunomodulatory activity in sev-
eral animal studies (Khajuria et al. 2008; Pungle et al. 2003;
Sharma et al. 1996).

In Vitro Pharmacological Studies

Methanolic extracts of frankincense and Indian frankin-
cense nonselectively inhibited the human drug-metabo-
lizing isoenzymes CYP 1A2, 2C8, 2C9, 2C19, 2D6, and 3A4
(Frank and Unger 2006).

Inhibition of P-glycoprotein (P-gp) was observed in
human lymphocytic leukemia cells and porcine brain cap-
illary endothelial cells treated with Indian frankincense
extract with inhibitory concentrations in the micromolar
range. The authors of the study indicated that inhibition of
P-gp at the blood-brain barrier is probably not relevant for
the brain availability of other P-gp substrates, due to low
plasma levels determined for selected boswellic acids, but
the data cannot exclude the possibility of drug interactions
caused by modulation of gastrointestinal P-gp (Weber et al.
2006).

IV. PREGNANCY AND LACTATION

While texts on traditional Chinese medicine indicate that
frankincense should not be used during pregnancy (Bensky
et al. 2004; Chen and Chen 2004), in Yemen, women chew
frankincense during pregnancy (Ghazanfar 1994).

No information on the safety of frankincense or Indian
frankincense during lactation was identified.

V. ToxicITy STUDIES
Acute Toxicity

The LDs; of orally or intraperitoneally administered extracts
of Indian frankincense in mice and rats could not be deter-
mined at doses up to 2 g/kg (Singh and Atal 1986).

The LD;; of an Indian frankincense extract containing
30% 3-O-acetyl-11-keto-B-boswellic acid orally administered
to rats could not be determined at doses up to 5 g/kg. The
acute dermal LDj, of the same extract could not be deter-
mined at doses up to 2 g/kg (Lalithakumari et al. 2006).

Subchronic Toxicity

No changes in hematology, clinical chemistry, or histo-
pathology were observed in rats fed diets containing 0 to
2.5% of an Indian frankincense extract containing 30%
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3-O-acetyl-11-keto-B-boswellic acid daily for 90 days
(Lalithakumari et al. 2006).

Chronic Toxicity

In rats with chemically induced colitis fed diets containing
0.1 or 1% Indian frankincense hexane and water fractions
daily for their lifetime, hepatotoxicity with pronounced hep-
atomegaly and steatosis was observed. Microarray analyses
of hepatic gene expression demonstrated dysregulation of
a number of genes, including a large group of lipid metab-
olism-related genes and detoxifying enzymes, a response
consistent with that of hepatotoxic xenobiotics (Kiela et al.
2005).
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Brassica spp. and Sinapis spp.

Brassica juncea (L.) Czernov var. tumida Tsen & Lee
SCN: mustard

PN: bai jie zi (seed)

OCN: swollen-stem mustard

Brassica nigra (L.) W.DJ. Koch

SCN: black mustard

AN: sarshapa

Quick REFERENCE SUMMARY

Safety Class: 1 (internal), 2d (external)

Brassica spp.

Genotoxicity

No changes in hepatic DNA fragmentation were observed in
rats fed diets containing 0 to 2.5% of an Indian frankincense
extract containing 30% 3-O-acetyl-11-keto-f-boswellic acid
daily for 90 days (Lalithakumari et al. 2006).

Cytotoxicity

Mild to low toxicities of Indian frankincense gum resin and
3-0O-acetyl-11-keto-B-boswellic acid were observed in undif-
ferentiated keratinocytes (HaCaT and NCTC 2544) and fetal
dermal fibroblasts (HFFF2) (Burlando et al. 2008).
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Brassicaceae

OCN: brown mustard

Sinapis alba L.

SCN: white mustard

Syn: Brassica alba Rabenh.; Brassica hirta Moench
PN: bai jie zi (seed)

OCN: yellow mustard

Part: seed

Interaction Class: A
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Brassica spp.

CONTRAINDICATIONS
Internal Use
None known.

External Use

Not for external use with children under 6 years of age
(Felter and Lloyd 1898; List and Horhammer 1973; Watt and
Breyer-Brandwijk 1962).

Not for use in persons with varicose veins, severe cir-
culatory damage, or other venous disorders (Wichtl 2004).

OTHER PRECAUTIONS
Internal Use

Mustards may irritate the gastrointestinal tract and should
be used with caution in patients with peptic ulcer or gastric
hemorrhage (Bensky et al. 2004).

External Use

If left on the skin for more than 15 to 30 minutes, plasters
made from mustards can cause blistering that may be
accompanied by suppurating, poorly healing ulcerations
and necrosis (Wichtl 2004).

DRUG AND SUPPLEMENT INTERACTIONS
None known.

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS
Case Reports of Adverse Events

Toxicosis was reported in cattle that ingested significant
amounts of mustard seed (Katamoto et al. 2001; Semalulu
and Rousseaux 1989). The compound allyl isothiocyanate,
which has an LD;; of 10 mg/kg in cattle (Kingsbury 1964)
and 339 mg/kg in rats (Jenner et al. 1964), is believed to be
responsible for the toxicosis.

Topical application of mustard seed as a plaster has been
associated with tachypnea, sweating, dizziness, agitation,

ADVERSE EVENTS AND SIDE EFFECTS

The local skin irritant effect of topically applied mustards
lasts for 24 to 48 hours (Wichtl 2004). Blistering, often accom-
panied by suppurating, poorly healing ulcerations and
necrosis, may occur if topical black mustard plasters are
applied for more than 15 to 30 minutes (Wichtl 2004).

Large doses (standard dose listed as an aqueous extract
of 3-9 g) of mustards can cause enteritis, abdominal pain,
and diarrhea (Bensky et al. 2004).

Allergic reactions to mustards have been reported after
both internal and topical use. Reactions included anaphylac-
tic shock and urticaria, and were confirmed by patch testing
(Bensky et al. 2004; Morisset et al. 2003).

PHARMACOLOGICAL CONSIDERATIONS

Several animal studies have demonstrated that black mus-
tard seed may modify glucose regulation. Diabetic persons
are advised to discuss the use of this herb with a qualified
healthcare practitioner prior to use (Anand et al. 2007, 2009;
Yadav et al. 2004).

PREGNANCY AND LACTATION

No information on the safety of mustards in pregnancy or
lactation was identified in the scientific or traditional litera-
ture. Although this review did not identify any concerns for
use while pregnant or nursing, safety has not been conclu-
sively established.

and low blood pressure, with symptoms appearing 40 min-
utes after topical application (Bensky et al. 2004).

III. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies

Mustard seed allergy accounts for 1.1% of food allergies in
children (Morisset et al. 2003).

In a study of 30 subjects, age 3 to 20, presenting positive
prick tests to ground black mustard seed (B. nigra), mustard
flour (B. juncea), metabisulfite-free strong mustard season-
ing (B. juncea), or a commercialized allergenic extract (B.
nigra), 27 subjects were screened for mustard-specific immu-
noglobulin E (IgE) and single- or double-blind placebo-
controlled food challenges were completed with up to 1340
mg of the metabisulfite-free seasoning. The mean diam-
eter of the wheal induced by prick tests with the allergenic
extract was lower than that induced by the native mustard
products, ground black mustard seed, mustard flour, or the
strong mustard seasoning. The mean of mustard specific-
IgE values was 8.7 KU/ (Morisset et al. 2003).

Animal Pharmacological Studies

A decease in serum glucose and increase in serum insu-
lin were observed in diabetic rats orally administered 200
mg/kg black mustard seed daily for 2 months (Anand et al.
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2009). In the oral glucose tolerance test, the effective dose of
the aqueous extract of black mustard seed was 200 mg/kg,
with the aqueous extract being more effective than chloro-
form, acetone, or ethanol extracts (Anand et al. 2007). In rats
fed a diet containing 10% black mustard seed for 30 days,
significant decreases in fasting serum glucose and insulin
were observed, although the levels were not normalized
(Yadav et al. 2004).

In Vitro Pharmacological Studies
No relevant in vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

No information on the safety of mustards in pregnancy or
lactation was identified.
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Bupleurum spp.

Bupleurum chinense DC.

SCN: bupleurum

PN: chai hu (root)

OCN: Chinese thoroughwax
Bupleurum scorzonerifolium Willd.

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

Bupleurum spp.

V. ToxiciTy STUDIES
Acute Toxicity

The LD;, of orally administered black mustard seed extract
in rats could not be determined at doses up to 3 g/kg (Anand
et al. 2009).

Genotoxicity

Antimutagenic activity of mustard seed was observed in
rats exposed to a chemical mutagen after being fed a diet
containing 1 to 10% mustard seed daily for 30 days (Polasa
et al. 1994).

List, PH., and H. Horhammer. 1973. Hagers handbuch der phar-
mazeutischen praxis. Vollst. 4. Neuausg. ed. Berlin: Springer.
Morisset, M., D.A. Moneret-Vautrin, F. Maadi, et al. 2003.
Prospective study of mustard allergy: First study with double-
blind placebo-controlled food challenge trials (24 cases). Allergy

58(4):295-299.

Polasa, K., PU. Kumar, and K. Krishnaswamy. 1994. Effect of
Brassica nigra on benzo[a]pyrene mutagenicity. Food Chem.
Toxicol. 32(8):777-781.

Semalulu, S.S., and C.G. Rousseaux. 1989. Saskatchewan.
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Apiaceae

SCN: bupleurum

PN: chai hu (root)

OCN: Chinese thoroughwax
Part: root

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.
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Bupleurum spp.

ADVERSE EVENTS AND SIDE EFFECTS

An allergic reaction to bupleurum has been reported
(Bensky et al. 2004).

PHARMACOLOGICAL CONSIDERATIONS
None known.

REeviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS
Case Reports of Adverse Events

An allergic reaction to bupleurum has been reported
(Bensky et al. 2004).

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.

In Vitro Pharmacological Studies

The compound saikosaponin inhibited human platelet
aggregation induced by ADP, with a potency of inhibition
comparable to that of aspirin, and dose-dependently inhib-
ited platelet thromboxane formation from exogenous and
endogenous arachidonic acid. Effects were similar to that
of epigallocatechin isolated from green tea (Chang and Hsu
1991).

The compounds eugenin and saikochromone inhibited
CD28-costimulated activation of human peripheral blood T
cells (Chang et al. 2003).
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PREGNANCY AND LACTATION

No information on the safety of bupleurum in pregnancy or
lactation was identified in the scientific or traditional litera-
ture. Although this review did not identify any concerns for
use while pregnant or nursing, safety has not been conclu-
sively established.

In human G6PD-deficient red blood cells, an aqueous
extract of bupleurum demonstrated dose-dependent reduc-
tion of reduced glutathione (GSH) and methemoglobin
(MetHD) at concentrations of 5-10 mg/ml (Ko et al. 2008).

No estrogenic activity of an ethanol extract of bupleu-
rum was observed in a recombinant yeast system (Kim et
al. 2008).

IV. PREGNANCY AND LACTATION

No information on the use of bupleurum during pregnancy
or lactation was identified.

V. ToxiciTy STUDIES
Acute Toxicity

The LDy, of intraperitoneally administered bupleurum
essential oil in mice is 1.19 g/kg, while that of intraperitone-
ally administered saikosaponin is 1.9 g/kg (Chen and Chen
2004).

The LD of the crude saponin fraction of bupleurum in
mice is 4700 mg/kg after oral administration, 1800 mg/kg
after subcutaneous administration, 112 mg/kg after intra-
peritoneal administration, and 70 mg/kg after intravenous
administration. In guinea pigs, the LDs, of the same fraction
is 58.3 mg/kg after intraperitoneal administration (Takagi
and Shibata 1969).

No adverse effects were observed in rats 14 days after
intranasal administration of bupleurum essential oil made
from 10 g of bupleurum root (50 times the human clinical
dose) (Xie et al. 2006).

Cytotoxicity

The compound saikosaponin d induced apoptosis in human
hepatocellular carcinoma cells (HepG2) through the activa-
tion of caspases 3 and 7, resulting in poly(ADP-ribose)-poly-
merase (PARP) cleavage. DNA fragmentation was clearly
noted at more than 6 hours after exposure to saikosaponin d
(Chiang et al. 2003).
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Buxus sempervirens L.
SCN: boxwood

Quick REFERENCE SUMMARY

Safety Class: 3
Interaction Class: A

CONTRAINDICATIONS

Not for use except under the supervision of an expert qual-
ified in the appropriate use of this substance (Kingsbury
1964; List and Horhammer 1973).

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

REeviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug
or Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADvERSE EVENTS
Case Reports of Adverse Events

After ingestion of an unknown amount of boxwood leaf,
a l-year-old was reported to be apathetic then overexcited
(Frohne and Pfander 2000).

Poisoning has been reported in livestock that have
eaten boxwood. A horse died after consuming 1.5 pounds

Buxus sempervirens

Takagi, K., and M. Shibata. 1969. Pharmacological studies on
Bupleurum falcatum L. 1. Acute toxicity and central depressant
action of crude saikosides. Yakugaku Zasshi 89(5):712-720.

Xie, Y., W. Lu, S. Cao, et al. 2006. Preparation of bupleurum nasal
spray and evaluation on its safety and efficacy. Chem. Pharm.
Bull. (Tokyo) 54(1):48-53.

Buxaceae

Part: leaf

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

No information on the safety of boxwood during preg-
nancy or lactation was identified. While this review did not
identify any concerns for use while pregnant or nursing,
safety has not been conclusively established, and this sub-
stance is not recommended for use except under the super-
vision of an expert qualified in its appropriate use.

of boxwood (0.15% of the animal’s body weight) (Frohne
and Pfander 2000; Kingsbury 1964).

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevanthuman pharmacological studies were identified.

Animal Pharmacological Studies

In anesthetized cats administered 1.25 umol/kg of the com-
pound buxaminol-E, a small short-lasting increase in blood
pressure followed by marked hypotension was observed.
Atropine inhibited the hypotensive effect almost com-
pletely and methylatropine partially inhibited the effect
(Kvaltinova et al. 1991).

In Vitro Pharmacological Studies
Norelevantin vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

No information on the use of boxwood during pregnancy
or lactation was identified.
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Buxus sempervirens

V. ToxiciTy STUDIES
No toxicity studies were identified.
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Calendula officinalis L.

SCN: calendula
OCN: marigold; pot marigold

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS

Persons with allergies to other members of the Asteraceae
family (such as feverfew, chamomile, or Echinacea species)
should exercise caution with calendula, as allergic cross-
reactivity to Asteraceae plants is common (Paulsen 2002).

DRUG AND SUPPLEMENT INTERACTIONS
None known.

EpiTors’” NOTE

The Cosmetic Ingredient Review deemed calendula “safe as
used” as a topical cosmetic product (CIR 2009).

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

Calendula has been shown to increase the hexobarbital-
induced sleeping time in rats (Samochowiec 1983).

II. ADVERSE EVENTS
Case Reports of Adverse Events

Patch testing with calendula preparations has indicated a
0-2% incidence of reaction to such testing with ointments
containing 10% calendula (Bruynzeel et al. 1992), an ether
extract of calendula (Reider et al. 2001), an ethanol extract
of calendula (de Groot et al. 1988), and calendula absolute
(Rodriquez and Mitchell 1977). In one set of patch tests,

Asteraceae

Part: flower

ADVERSE EVENTS AND SIDE EFFECTS

Allergic reaction to calendula, including anaphylactic reac-
tion, is rare but has been reported (Fiume 2001; Goldman
1974). Irritation and sensitization studies in animals have
indicated that calendula is nonirritating and nonsensitizing
(Fiume 2001).

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

An animal study on a water-ethanol extract of calendula at
doses up to 1.0 g/kg indicated no adverse effects on fetal
development (Silva et al 2009).

No information on the safety of calendula during lacta-
tion was identified. While this review did not identify any
concerns for use while nursing, safety has not been conclu-
sively established.

patients sensitive to calendula were also sensitive to nickel,
propolis, fragrance mix, and balsam of Peru (Myroxylon
balsamum var. pereirae). Sensitization to calendula can be
assessed only by use of an Asteraceae mix or a sesquiter-
pene mix (Reider et al. 2001).

Anaphylactic reaction to a calendula infusion has been
reported (Goldman 1974). Contact dermatitis from contact with
a calendula plant has been reported (Wrangsjo et al. 1990).

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies

Little to no irritation was observed in animal dermal and
ocular irritation studies of a variety of calendula extracts
(Fiume 2001). Similarly, in animal sensitization studies,

calendula did not produce sensitization reactions (Fiume
2001).

In Vitro Pharmacological Studies
No relevant in vitro pharmacological studies were identified.

151



Calendula officinalis

IV. PREGNANCY AND LACTATION

In a reproductive toxicity assessment of a hydroalcoholic
extract of calendula, female rats were orally administered
(by gavage) 0, 0.25, 0.5, or 1.0 g/kg of the extract on days 1 to
6,7 to 14, or 15 to 19 of gestation. On day 20 of gestation, rats
were killed for evaluation of maternal and fetal parameters.
The treatment did not cause any changes in the number of
corpora lutea, implantation sites, or resorption sites and no
significant differences were found in the preimplantation
and postimplantation loss rates in the treated groups as
compared to the control. The number of live fetuses and
the fetal weight was similar in the treatment and control
groups. A dose-dependent reduction in maternal weight
gain was observed in the group administered calendula
on gestational days 15 to 19, although fetal weight was not
affected (Silva et al. 2009).

In isolated rabbit and guinea pig uteruses, an aque-
ous extract of calendula exhibited uterotonic activity
(Shipochliev 1981). The relevance of that finding to human
use is unknown.

Older studies and references report emmenagogic
activity of calendula (Palma 1964; Puri 1971; Saha et al. 1961).

No information on the safety of calendula during lac-
tation was identified.

V. ToxicITy STUDIES
Acute Toxicity

The LDj, of orally administered hydroalcoholic extract in
rats and mice could not be determined at doses up to 5 g/
kg (CTFA 1980; Silva et al. 2007). The LDs, of intraperitone-
ally administered calendula extract in mice is 300 mg/kg
(Dhar et al. 1968).

Short-Term Toxicity

In rats and mice administered a hydroalcoholic extract of
calendula at doses up to 1 g/kg daily for 30 days, no hema-
tological alterations were observed at doses up to 1 g/kg,
and no morphological changes in the brain, kidney, and
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heart were seen. An increase in blood urea nitrogen and
in alanine transaminase levels was observed, and inflam-
matory sites were found in the lung (associated with oral
gavage) and liver (Silva et al. 2007).

Genotoxicity

No mutagenic activity of saponins isolated from calendula
was seen in the Ames test using Salmonella typhimurium
TA98 without and with metabolic activation (Elias et al.
1990). No mutagenic activity of an aqueous extract of calen-
dula was seen in a somatic mutation and recombination
test using Drosophila melanogaster. Two flavonols, quercetin
and rutin, had weak genotoxic activity (Graf et al. 1994).

No chromosomal damage was observed in the bone
marrow micronucleus test after mice were orally adminis-
tered up to 1 g/kg calendula aqueous-ethanolic extract daily
for 2 days (Ramos et al. 1998). An aqueous-ethanolic extract
of calendula exhibited dose-dependent toxicity and genotox-
icity (both mitotic crossing-over and chromosome malsegre-
gation) to Aspergillus at concentrations of 0.1 to 1.0 mg solids/
ml (Ramos et al. 1998). No mutagenic activity of an aqueous-
ethanolic calendula extract at concentrations ranging from
50 to 5000 pg/plate was seen in several Salmonella strains
with or without S9 activation (Ramos et al. 1998).

At low doses, aqueous and aqueous-ethanolic extracts
of calendula provided effects against unscheduled DNA
synthesis induced by diethylnitrosamine, whereas at high
concentrations without diethylnitrosamine, the same
extracts produced some genotoxic effects (Perez-Carreon
et al. 2002).

Cytotoxicity

In vitro cytotoxic activity of calendula extracts was
observed in MRC5, Hep2, and Ehrlich cell lines. When the
same extracts were tested in mice, one was inactive and
three were poorly active, whereas the most saponin-rich
extract did not produce development of ascites (Boucaud-
Maitre et al. 1988).
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Camellia sinensis (L.) Kuntze

SCN: tea
Syn: Thea sinensis L.

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: C’

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS

Many black tea extracts contain caffeine, a nervous system
stimulant. If taken in large amounts, black tea products
containing caffeine can cause insomnia, nervousness, and
the other well-known symptoms of excess caffeine intake
(Donovan and DeVane 2001).

Due to the CNS stimulant effects of caffeine, use of
caffeine-containing products is cautioned in persons with
heart disorders, as excessive caffeine consumption may
increase heart rate or exacerbate arrhythmias; or psycho-
logical disorders, as caffeine may aggravate depression or
induce anxiety (Brinker 2001).

DRUG AND SUPPLEMENT INTERACTIONS

Use of caffeine with other central nervous system (CNS)
stimulants, including bronchodilators or adrenergic drugs,
may cause excessive central nervous system stimulation
resulting in nervousness, irritability, insomnia, and possi-
bly convulsions or cardiac arrhythmias (PDR 2006).
Caffeine is metabolized by the isoenzyme CYP1A2.
Drugs that inhibit this isoenzyme (including fluvoxamine,

" For caffeine-free preparations, no interactions are expected.

Camellia sinensis
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Theaceae

OCN: black tea
Part: fully fermented leaf, stem

ciprofloxacin, cimetidine, amiodarone, fluoroquinolones,
furafylline, interferon, methoxsalen, and mibefradil) may
slow the metabolism of caffeine resulting in high blood lev-
els of caffeine in persons drinking multiple cups of black
tea daily (Carrillo and Benitez 2000).

NoTICE

Caffeine (0.9-5.0% caffeine) (Wichtl 2004; Williamson 2003);
see Appendix 1.

Diuretic (Brunton et al. 2006); see Appendix 2.

Tannins (12.9%) (List and Hérhammer 1973; Martindale
and Reynolds 1996; Wichtl 2004); see Appendix 1.

EprTors’ NOTE

The American Herbal Products Association has estab-
lished a trade requirement (AHPA 2011) that dietary
supplement products that contain caffeine, whether as a
direct ingredient or as a constituent of herbal ingredients,
be labeled to disclose the presence of caffeine in the prod-
uct and the quantity of added caffeine if greater than 25
mg; be formulated and labeled in a manner to recommend
a maximum of 200 mg of caffeine per serving, not more
often than every 3 to 4 hours; and bear the following or
similar statement on the label of any dietary supplement
that contains caffeine in sufficient quantity to warrant
such labeling;:

Too much caffeine may cause nervousness, irritability, sleep-
lessness, and, occasionally, rapid heartbeat. Not recommended for
use by children under 18 years of age.
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Camellia sinensis

See Appendix 1 for more specific details on this AHPA
trade requirement.

ADVERSE EVENTS AND SIDE EFFECTS
A review of clinical trials on black tea did not indicate

any adverse effects associated with black tea in the trials
(Gardner et al. 2007).

PHARMACOLOGICAL CONSIDERATIONS
Black tea consumption may reduce absorption of iron,

calcium, and magnesium (Disler et al. 1975; Gardner et al.
2007; Merhav et al. 1985).

Review DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions
No clinical trials of interactions with black tea were iden-

tified. A number of interaction studies on the compound
caffeine have been completed; see Caffeine in Appendix 1.

Case Reports of Suspected Drug
or Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of interactions with black tea or black tea
extract were identified.

II. ADVERSE EVENTS
Adverse Events Reported in Clinical Trials

A review of clinical trials on black tea did not indicate
any adverse effects associated with black tea in the trials
(Gardner et al. 2007).

Case Reports of Adverse Events
No case reports of adverse events were identified.

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies

Human studies have shown increased urinary excretion and
decreased calcium and magnesium absorption in women
administered the minerals and caffeine at the same time
(Bergman et al. 1990; Heaney and Recker 1982), although an
epidemiological study of approximately 1000 people over
age 30 indicated a higher bone mineral density in persons
who had habitually consumed tea for 19 years or more, as
compared with nonhabitual tea drinkers (Nesher et al. 2003).

Black tea has been shown to reduce iron absorption,
especially in individuals who have an increased risk of ane-
mia (Disler et al. 1975; Merhav et al. 1985). The postulated
mechanism of action is the formation of iron complexes with
black tea tannins in the gut (South et al. 1997). However, in a
review of clinical trials and epidemiological studies of black

PREGNANCY AND LACTATION

No studies on the safety of black tea during pregnancy or
lactation were identified. Pregnant women are advised to
limit use of caffeinated black tea products to 300 mg caf-
feine (approximately six cups black tea) daily (PDR 2006).
Nursing women are advised to limit use of caffeinated
black tea products to two to three cups (~150 mg caffeine)
daily (AAP 2001).

tea, no change in iron status was noted except in populations
that were at risk for anemia (Gardner et al. 2007).

Caffeine is a substrate of the drug-metabolizing isoen-
zyme CYP1A2 (Nordmark et al. 1999).

Animal Pharmacological Studies

Animal studies were available but omitted due to the pres-
ence of human data.

In Vitro Pharmacological Studies

In vitro studies were available but omitted due to the pres-
ence of human data.

IV. PREGNANCY AND LACTATION

Caffeine is in the FDA pregnancy category C and has been
shown to cross the placenta and achieve blood and tissue
concentrations in the fetus. Excessive intake of caffeine by
pregnant women has been associated with fetal arrhyth-
mias. Pregnant women are advised to limit caffeine intake
to less than 300 mg (approximately six cups black tea) daily
(PDR 2006).

Caffeine is listed as a “Maternal Medication Usually
Compatible with Breastfeeding” by the American Academy
of Pediatrics Committee on Drugs. The Committee noted
that maternal consumption of caffeine may cause irritabil-
ity and poor sleeping patterns in nursing infants, and that
maternal consumption of caffeinated beverages should be
limited to two to three cups daily (AAP 2001).

Epidemiological studies have indicated an associa-
tion between high caffeine intake during pregnancy and
an increased risk of spontaneous abortions. An analysis
concluded that methodological flaws in many of the stud-
ies led to biased results and that a causal link between caf-
feine consumption and abortion cannot yet be confirmed
(Signorello and McLaughlin 2004).

V. ToxiciITy STUDIES

Acute Toxicity

The LDy, of orally administered caffeine in rats is 335 mg/
kg (Mills and Bone 2005).
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Camellia sinensis (L.) Kuntze

SCN: tea
Syn: Thea sinensis L.

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: C'

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS

Green tea and many green tea extracts contain caffeine, a
nervous system stimulant. If taken in large amounts, green
tea products containing caffeine can cause insomnia, ner-
vousness, and the other well-known symptoms of excess
caffeine intake (Donovan and DeVane 2001).

Due to the CNS stimulant effects of caffeine, use of
caffeine-containing products is cautioned in persons with
heart disorders, as excessive caffeine consumption may

" For caffeine-free preparations, no interactions are expected.

Camellia sinensis
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Theaceae

OCN: green tea
Part: unfermented leaf, stem

increase heart rate or exacerbate arrhythmias; or psycho-
logical disorders, as caffeine may aggravate depression or
induce anxiety (Brinker 2001).

Ethanol extracts of green tea should be taken with a
meal (Sarma et al. 2008).

DRuUG AND SUPPLEMENT INTERACTIONS

Use of caffeine with other central nervous system (CNS)
stimulants, including bronchodilators or adrenergic drugs,
may cause excessive central nervous system stimulation
resulting in nervousness, irritability, insomnia, and possi-
bly convulsions or cardiac arrhythmias (PDR 2006).

NorTicE

Caffeine (09-5.0% caffeine) (Leung and Foster 1996;
Martindale and Reynolds 1996; Wichtl 2004); see Appendix 1.
Diuretic (Brunton et al. 2006); see Appendix 2.
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Tannins (22.2%) (Martindale and Reynolds 1996;
Wichtl 2004); see Appendix 1.

EpiTors’ NOTES

Green, unfermented tea is the world’s second most con-
sumed beverage, after water (Graham 1992). A typical cup of
green tea contains 15 to 40 mg of caffeine (Chin et al. 2008).

The American Herbal Products Association has estab-
lished a trade requirement (AHPA 2011) that dietary sup-
plement products that contain caffeine, whether as a direct
ingredient or as a constituent of herbal ingredients, be
labeled to disclose the presence of caffeine in the product
and the quantity of added caffeine if greater than 25 mg; be
formulated and labeled in a manner to recommend a maxi-
mum of 200 mg of caffeine per serving, not more often than
every 3 to 4 hours; and bear the following or similar state-
ment on the label of any dietary supplement that contains
caffeine in sufficient quantity to warrant such labeling:

Too much caffeine may cause nervousness, irritability, sleep-
lessness, and, occasionally, rapid heartbeat. Not recommended for
use by children under 18 years of age.

See Appendix 1 for more specific details on this AHPA
trade requirement.

ADVERSE EVENTS AND SIDE EFFECTS

Cases of liver toxicity have been reported in persons tak-
ing products that contain green tea extracts (Abu el Wafa
et al. 2005; Bonkovsky 2006; Duenas Sadornil et al. 2004;
Federico et al. 2007; Garcia-Moran et al. 2004; Gloro et al.
2005; Javaid and Bonkovsky 2006; Jimenez-Saenz and
Martinez-Sanchez 2006; Mazzanti et al. 2009; Molinari et
al. 2006; Pedros et al. 2003; Seddik et al. 2001; Thiolet et al.
2002; Vial et al. 2003). These cases were primarily associ-
ated with ethanolic extracts of green tea, although several
cases were associated with aqueous extracts (Federico et al.
2007; Jimenez-Saenz and Martinez-Sanchez 2006; Mazzanti
et al. 2009). A review of the reported cases indicated that
most patients developed severe hepatocellular injury with
elevated levels of bilirubin and the liver enzyme alanine

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS

Clinical Trials of Drug or Supplement Interactions
No clinical trials of green tea or green tea extract interac-
tions were identified. A number of interaction trials on the
compound caffeine have been completed. See Caffeine in
Appendix 1.

Case Reports of Suspected Drug

or Supplement Interactions

Decreased INR (international normalized ratio, a sys-
tem used to report the results of blood coagulation tests)
was reported in a patient taking warfarin and drinking

aminotransferase, suggesting idiosyncratic drug-induced
liver injury rather than immunoallergic injury (Javaid and
Bonkovsky 2006). Two case reports involved inadvertent
re-exposure to the green tea extract, with a return of liver
symptoms (Bonkovsky 2006; Jimenez-Saenz and Martinez-
Sanchez 2006).

A systematic review of studies on the effects of green
tea on liver disease indicated that 8 of 10 studies examined
indicated a significant protective role of green tea against
various liver diseases including liver cancer, cirrhosis, and
fatty liver disease (Jin et al. 2008).

PHARMACOLOGICAL CONSIDERATIONS

A review of the safety of green tea extracts indicated that
human and animal data showed that the maximum plasma
concentration of the compound epigallocatechin gallate
(EGCG) was significantly higher when administered under
fasting conditions than with or after a meal, leading to the
recommendation that green tea extracts be taken with a
meal (Kapetanovic et al. 2009; Sarma et al. 2008).

Caffeine is a substrate of the drug-metabolizing
isoenzyme CYP1A2 (Nordmark et al. 1999). No sig-
nificant effects of decaffeinated green tea extract were
observed on the drug-metabolizing isoenzymes CYP3A4
or CYP2D6 (Donovan et al. 2004). No clinically signifi-
cant changes in CYP1A2, CYP2D6, or CYP2C19 were
observed in humans administered green tea catechins
(Chow et al. 2006).

Green tea may reduce the absorption of iron (Samman
et al. 2001). Caffeine may decrease calcium and magnesium
absorption (Bergman et al. 1990; Heaney and Recker 1982).

PREGNANCY AND LACTATION

Pregnant women are advised to limit caffeine intake to
less than 300 mg (approximately eight cups green tea)
daily (PDR 2006). Lactating women are advised to limit
consumption of caffeinated beverages to two to three cups
daily (AAP 2001).

one-half to one gallon of green tea daily (Taylor and Wilt
1999). Warfarin works by interfering with vitamin K metab-
olism, a vitamin essential for blood clotting, and patients
taking warfarin must limit dietary intake of vitamin K. The
vitamin K content of green tea is relatively high, although
brewed green tea contains less than 0.01% of the leaf con-
tent of vitamin K (Booth et al. 1995).

Animal Trials of Drug or Supplement Interactions

In rats orally administered 175 mg/kg of a green tea
extract 4 days prior to oral administration of clozapine, a
reduction in serum levels of clozapine was observed (Jang
et al. 2005).

156



II. ADVERSE EVENTS
Adverse Events Reported in Clinical Trials

In a study of green tea standardized ethanolic extract (375 mg
catechins daily) in obese volunteers, 1 of the 70 trial partici-
pants had an increase in liver transaminases after 3 months
of green tea extract ingestion (Chantre and Lairon 2002).

Case Reports of Adverse Events

Cases of hepatotoxicity have been reported in persons tak-
ing products that contain green tea extracts (Abu el Wafa
et al. 2005; Bonkovsky 2006; Duenas Sadornil et al. 2004;
Federico et al. 2007; Garcia-Moran et al. 2004; Gloro et al.
2005; Javaid and Bonkovsky 2006; Jimenez-Saenz and
Martinez-Sanchez 2006; Mazzanti et al. 2009; Molinari et
al. 2006; Pedros et al. 2003; Seddik et al. 2001; Thiolet et al.
2002; Vanstraelen et al. 2008; Verhelst et al. 2009; Vial et al.
2003). Supplement use duration in these cases ranged from
5 to 120 days and cumulative doses ranged from 6 to 240
g (Bonkovsky 2006). Hepatotoxicity cases were primarily
associated with ethanolic extracts of green tea, although
several cases were associated with aqueous extracts
(Federico et al. 2007; Jimenez-Saenz and Martinez-Sanchez
2006; Mazzanti et al. 2009). Two case reports involved inad-
vertent re-exposure to the green tea extract, with a return
of liver symptoms (Bonkovsky 2006; Jimenez-Saenz and
Martinez-Sanchez 2006). One review of the reported cases
indicated that most patients developed severe hepatocel-
lular injury with elevated levels of bilirubin and the liver
enzyme alanine aminotransferase, suggesting idiosyn-
cratic drug-induced liver injury rather than immunoaller-
gicinjury (Javaid and Bonkovsky 2006). A second review of
published adverse events and those reported to pharmaco-
vigilance centers indicated that of 34 identified case reports,
“probable” causality was found in 7 cases and “possible”
causality was found in the remainder of the cases (Sarma
et al. 2008), based on the Naranjo causality algorithm scale
(Naranjo et al. 1981). Notable diversity was seen in the
products involved in these case reports, and product com-
position was verified in only one report (Sarma et al. 2008).

III. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies

A systematic review of studies on the effects of green tea
on liver disease indicated that 8 of 10 studies showed a sig-
nificant protective role of green tea against various liver
diseases including liver cancer, cirrhosis, and fatty liver
disease (Jin et al. 2008).

In men with positive prostate biopsies, oral adminis-
tration of a standardized green tea extract containing 1.3
g green tea polyphenols (800 mg EGCG) daily for 12 to 214
days (mean of 34 days) was studied; a decrease in liver
enzyme levels, including aspartate aminotransferase, alka-
line phosphatase, and amylase, was observed (McLarty et
al. 2009).

Camellia sinensis

Human studies have shown increased urinary excre-
tion and decreased calcium and magnesium absorption
in women administered the minerals and caffeine at the
same time (Bergman et al. 1990; Heaney and Recker 1982),
although an epidemiological study of approximately 1000
people over age 30 indicated a higher bone mineral density
in persons who had habitually consumed tea for 19 years or
more, as compared with nonhabitual tea drinkers (Nesher
et al. 2003).

Green tea has been shown to reduce iron absorption,
especially in individuals who have an increased risk of
anemia (Samman et al. 2001). The postulated mechanism
of action is the formation of iron complexes with green tea
tannins in the gut (South et al. 1997).

No significant effects of decaffeinated green tea extract
(800 mg daily for 14 days) were observed on the drug-
metabolizing isoenzymes CYP3A4 or CYP2D6 (Donovan
et al. 2004). Green tea catechins were observed to have no
effect on CYP1A2, CYP2D6, or CYP2C19, and clinically
insignificant inhibition of CYP3A4 (Chow et al. 2006).
Caffeine is a substrate of the drug-metabolizing isoenzyme
CYP1A2 (Nordmark et al. 1999).

No changes in liver enzyme levels were observed in
healthy men orally administered 6 capsules containing 384
mg (119 mg polyphenols) of an aqueous green tea extract
daily (2 capsules before each meal) for 3 weeks (Frank et
al. 2009).

Animal Pharmacological Studies

Animal studies were identified but omitted due to the pres-
ence of human data.

In Vitro Pharmacological Studies

In vitro studies were identified but omitted due to the pres-
ence of human data.

IV. PREGNANCY AND LACTATION

Caffeine is in the FDA pregnancy category C and has been
shown to cross the placenta and achieve blood and tissue
concentrations in the fetus. Excessive intake of caffeine by
pregnant women has been associated with fetal arrhyth-
mias. Pregnant women are advised to limit caffeine intake
to less than 300 mg (approximately eight cups green tea)
daily (PDR 2006).

Caffeine is listed as a “Maternal Medication Usually
Compatible with Breastfeeding” by the American Academy
of Pediatrics Committee on Drugs. The Committee noted
that maternal consumption of caffeine may cause irritabil-
ity and poor sleeping patterns in nursing infants, and that
maternal consumption of caffeinated beverages should be
limited to two to three cups daily (AAP 2001).

In rats fed green tea extract and catechins during
pregnancy, fetuses were found to have one-hundredth of
the catechins found in maternal plasma (Chu et al. 2006).
Catechins were identified in several different fetal organs,
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Camellia sinensis

with eyes having the highest concentration of these com-
pounds (Chu et al. 2007).

V. ToxiciTy STUDIES
Acute Toxicity

The LD;, of orally administered caffeine in rats is 335 mg/
kg (Mills and Bone 2005). The LD;, of orally administered
EGCG in rats is 2000 mg/kg (Isbrucker et al. 2006b).

In mice orally administered a single dose of 1500 mg/
kg of the compound EGCG, plasma levels of alanine ami-
notransferase (ALT) increased by 138-fold and reduced
survival by 85%. A greater increase in ALT levels was
observed after doses of 750 mg/kg of EGCG daily for 2
days (Lambert et al. 2010).

Short-Term Toxicity

In rats orally administered 2.5 or 5 g/kg of Pu-erh green
or Pu-erh black tea extract daily for 28 days, alanine ami-
notransferase increased in males at the 5 g/kg dose, and
creatinine increased in all animals at the 5 g/kg dose and
in males at the 2.5 g/kg dose. Slight bile duct hyperplasia
in the liver was also observed. No adverse effects were
observed in animals treated with Pu-erh black tea extract
(Wang et al. 2010).

Subchronic Toxicity

No signs of toxicity were observed in rats after administra-
tion of 500 mg/kg daily EGCG for 13 weeks (Isbrucker et
al. 2006b). No adverse effects were observed in prefed dogs
administered 500 mg/kg EGCG daily in divided doses for
13 weeks, although morbidity was observed in fasted dogs
fed 500 mg/kg in a single dose. This dose was noted by
the study authors to be unrealistic as compared to standard
human use (Isbrucker et al. 2006b). A no-observed-adverse-
effect level (NOAEL) for human consumption of EGCG was
estimated to be 500 mg/kg daily (Isbrucker et al. 2006b).

In rats fed diets containing 0.3, 1.25, or 5.0% green tea
catechins for 90 days (daily intake of catechins was 184, 792,
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Cananga odorata (Lam.) Hook. f. & Thomson

SCN: ylang ylang
Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

ADVERSE EVENTS AND SIDE EFFECTS

Allergic reactions to ylang ylang have been reported and
confirmed by patch testing (Burdock and Carabin 2008).

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug
or Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No effect on pentobarbital-induced sleeping time was
observed in rats exposed to air odorized with ylang ylang
essential oil (concentration in air not reported) (Komori et
al. 1997, 2006).

II. ADVERSE EVENTS
Case Reports of Adverse Events

Allergic reactions to ylang ylang essential oil, including
occupational contact dermatitis, have been reported and
confirmed by patch testing (Burdock and Carabin 2008).

Vial, T., G. Bernard, B. Lewden, J. Dumortier, and J. Descotes.
2003. Acute hepatitis due to Exolise, a Camellia sinensis-
derived drug. Gastroenterol. Clin. Biol. 27(12):1166-1167.

Wang, D., R. Xiao, X. Hu, et al. 2010. Comparative safety evalua-
tion of Chinese Pu-erh green tea extract and Pu-erh black tea
extract in Wistar rats. J. Agric. Food Chem. 58(2):1350-1358.

Wichtl, M. 2004. Herbal drugs and phytopharmaceuticals: A handbook
for practice on a scientific basis. 3rd ed. Boca Raton, FL: CRC Press.

Annonaceae

Part: flower

PHARMACOLOGICAL CONSIDERATIONS

Allergic patch tests and sensitization tests in normal or
fragrance-sensitive volunteers treated with ylang ylang
essential oil have elicited reactions in 0-6.2% of tested pop-
ulations (Burdock and Carabin 2008).

PREGNANCY AND LACTATION

No information on the safety of ylang ylang in pregnancy
or lactation was identified in the scientific or traditional
literature. Although this review did not identify any con-
cerns for use while pregnant or nursing, safety has not
been conclusively established.

II1. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies

No sensitization or irritation was observed in a closed patch
test in test subjects treated with 10% ylang ylang essential
oil in a petroleum base (Opdyke 1979).

In human patch tests, ylang ylang essential oil tested
at concentrations between 0.2 and 10% elicited positive skin
reactions in 1.3 to 6.2% of volunteers in different testing
centers (Frosch et al. 2002).

Tested at concentrations of 5%, ylang ylang absolute
caused dermatitis and eczema in approximately 5% of test
subjects, while the essential oil elicited reactions in 3.4% of
subjects (Itoh et al. 1988).

In patch testing with 65 allergens in over 4900 volun-
teers, ylang ylang essential oil elicited contact dermatitis
in 1.1% of volunteers, and ranked 47th out of the allergens
tested (Pratt et al. 2004).

In repeated-insult patch tests, 0 or 5% of subjects
became sensitized after being treated with 10% ylang ylang
essential oil in a petroleum base. In a rechallenge patch test
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with the same test substance, no sensitization reactions
were observed (Opdyke 1979).

Animal Pharmacological Studies

In irritation tests, ylang ylang essential oil was not irritat-
ing when applied undiluted to the back of hairless mice or
on intact or abraded rabbit skin (Opdyke 1979).

In Vitro Pharmacological Studies

Norelevantin vitro pharmacological studies were identified.
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Canarium album (Lour.) Rausch.

SCN: Chinese white olive
PN: ging guo (fruit)

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

EpiTors’ NOTE

In addition to being used medicinally, the fruit of Chinese
white olive is consumed as an edible fruit in China (Jin et
al. 1999).

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Canarium album

IV. PREGNANCY AND LACTATION

No information on the safety of ylang ylang during preg-
nancy or lactation was identified.

V. ToxiciTy STUDIES
Acute Toxicity

The LDj, of orally administered ylang ylang essential oil
in rats and the acute dermal LDy, in rabbits could not be
determined at doses up to 5 g/kg (Opdyke 1979).

Komori, T., T. Matsumoto, E. Motomura, and T. Shiroyama. 2006.
The sleep-enhancing effect of valerian inhalation and sleep-
shortening effect of lemon inhalation. Chem. Senses 31:731-737.

Komori, T., M. Tanida, A. Kikuchi, et al. 1997. Effects of odorant
inhalation on pentobarbital-induced sleep time in rats. Hum.
Psychopharmacol. 12:601.
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York: Pergamon.
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Burseraceae

OCN: white canary tree
Part: fruit

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

No information on the safety of Chinese white olive in
pregnancy or lactation was identified in the scientific or
traditional literature. Although this review did not identify
any concerns for use while pregnant or nursing, safety has
not been conclusively established.

Case Reports of Suspected Drug
or Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.
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Capsella bursa-pastoris

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS
Case Reports of Adverse Events
No case reports of adverse events were identified.

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
Norelevanthuman pharmacological studies were identified.
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Capsella bursa-pastoris (L.) Medik.
SCN: shepherd’s purse

Quick REFERENCE SUMMARY

Safety Class: 2b
Interaction Class: A

CONTRAINDICATIONS

Not for use in pregnancy except under the supervision of
a qualified healthcare practitioner (Chadha 1988; Kuroda
and Takagi 1968, 1969; Shipochliev 1981; Watt and Breyer-
Brandwijk 1962).

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

NorTIcE
Uterine stimulant (Williamson 2003); see Appendix 2.

EpiTors’ NOTES

Early references note, and contemporary herbalists main-
tain, that extracts made from the fresh herb are more active
than those from the dried herb (Felter and Lloyd 1898,
1901). While this does not relate to the safety of the extract
itself, one of the primary indications of shepherd’s purse is
to stop postpartum bleeding, a setting in which the use of a
nonefficacious product may present a safety concern.

Animal Pharmacological Studies
Norelevantanimal pharmacological studies were identified.

In Vitro Pharmacological Studies
Norelevantin vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

No information on the use of Chinese white olive during
pregnancy or lactation was identified.

V. ToxiciTy STUDIES
No toxicity studies were identified.

Brassicaceae

Part: herb

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

Limited information on the safety of shepherd’s purse in
pregnancy or lactation was identified. Older animal and
in vitro studies indicate that shepherd’s purse may stim-
ulate uterine contractions (Kuroda and Takagi 1968, 1969;
Shipochliev 1981). Older, primarily ethnobotanical surveys
report that shepherd’s purse was traditionally used as an
emmenagogue and abortifacient (Casey 1960; de Laszlo
and Henshaw 1954; Palma 1964; Watt and Breyer-Brandwijk
1962). Based on this information, use during pregnancy is
not recommended except under the supervision of a quali-
fied healthcare practitioner.

Shepherd’s purse contains glucosinolates, compounds
present in many plants in the Brassicaceae family (e.g.,
cauliflower and Brussels sprouts). These compounds have
been shown to cross the placenta and to be present in breast
milk (Panter and James 1990). At high concentrations, glu-
cosinolates inhibit iodine uptake by the thyroid, although
at lower concentrations cancer-preventive effects have been
shown (Stoewsand 1995).
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REeviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of suspected drug or supplement interac-
tions were identified.

Case Reports of Suspected Drug
or Supplement Interactions

No case reports of drug or supplement interactions were
identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS
Case Reports of Adverse Events
No case reports of adverse events were identified.

III. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies

Hypotensive activity of shepherd’s purse observed in rats is
inhibited by a B-adrenoceptor blocker but not by atropine,
dismissing earlier reports of cholinergic activity (Jurisson
1971; Kuroda and Takagi 1968).

In Vitro Pharmacological Studies
Norelevantin vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

In isolated animal uterine tissue, an infusion of shepherd’s
purse exhibited uterine tonic activity at a concentration of
1 to 2 mg/ml. The effect was less than that exhibited by
chamomile (Shipochliev 1981). A fraction of an ethanol
extract of shepherd’s purse intravenously administered
to rats increased experimentally induced contractions
(Kuroda and Takagi 1969). The same extract exerted con-
tractile activity on isolated rat uteruses (Kuroda and Takagi
1968). Shepherd’s purse has been used traditionally to stim-
ulate uterine contractions during childbirth (Bastien 1983).
Older, primarily ethnobotanical surveys report that shep-
herd’s purse was traditionally used as an emmenagogue
and abortifacient (Casey 1960; de Laszlo and Henshaw
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1954; Palma 1964; Watt and Breyer-Brandwijk 1962). The
ancient Greek physician Pedanius Dioscorides wrote that
shepherd’s purse “moves the menstrual and destroys the
embrya,” an early observation of some of the physiological
activity reported above (Dioscorides 512).

Shepherd’s purse contains glucosinolates, compounds
present in many plants in the Brassicaceae family (e.g., cau-
liflower and Brussels sprouts). Placental transfer of gluco-
sinolate compounds has been observed (Panter and James
1990), and some adverse developmental effects have been
reported in offspring of animals administered high levels
of dietary glucosinolates (Panter and James 1990). No tera-
togenic effects were seen in fetuses of rats subcutaneously
administered selected glucosinolates on gestational day 8
and or 9 (Nishie and Daxenbichler 1980).

At high doses, glucosinolate compounds inhibit iodine
uptake although cancer-preventive properties have been
shown at lower doses (Stoewsand 1995).

Glucosinolate compounds have been detected in breast
milk of animals (Cheeke and Shull 1985).

V. ToxiciTy STUDIES
Acute Toxicity

The LDy, of an intraperitoneally administered ethanol
extract of shepherd’s purse in rats is 1000 mg/kg (Sharma
et al. 1978). Other LD, values of shepherd’s purse (type of
extract not available in English language information) are
1500 mg/kg for intraperitoneal administration and 3100
mg/kg for subcutaneous administration. Symptoms of
toxicity included sedation, dilation of pupils, paralysis of
hind limbs, respiratory difficulty, and death (Jurisson 1971).
Fractions of an ethanol extract of shepherd’s purse in mice
showed “low” toxicity (Kuroda and Takagi 1969).

Short-Term Toxicity

In guinea pigs administered shepherd’s purse as 20 or 40%
of the diet, no effects on fertility were observed at the 20%
level; at 40%, temporary infertility was observed in males
and females, and a reduction in ovulation was observed.
No estrogenic activity was demonstrated (East 1955).

Cytotoxicity
The therapeutic ratio of anti-HIV activity of an aqueous

extract of shepherd’s purse versus toxicity to MT2 lympho-
blastoid cells was less than 1 (Abdel-Malek et al. 1996).
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Capsicum annuum L. var. annuum

SCN: cayenne

Syn: Capsicum frutescens L.

OCN: cayenne pepper; chili pepper; paprika; red pepper;
tabasco pepper

Quick REFERENCE SUMMARY

Safety Class: 1 (internal use), 2d (external use)
Interaction Class: A

CONTRAINDICATIONS
External Use

Not for use in or near eyes (Agrawal et al. 1985; Fett 2003;
Johnson 2007).

OTHER PRECAUTIONS
Internal Use

In sensitive individuals, excessive doses may cause gastroin-
testinal irritation or heartburn, or exacerbate gastroesopha-
geal reflux (Chadha 1988; Felter and Lloyd 1898; Martindale
and Reynolds 1996; Milke et al. 2006; Myers et al. 1987;
Viranuvatti et al. 1972; Watt and Breyer-Brandwijk 1962).

External Use

Cayenne preparations irritate the mucous membranes and
injured or broken skin even at very low concentrations, and
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Nishie, K., and M.E. Daxenbichler. 1980. Toxicology of glucosino-
lates, related compounds (nitriles, R-goitrin, isothiocyanates)
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Solanaceae

Capsicum annuum L. var. glabriusculum (Dunal) Heiser
& Pickersgill

SCN: bird pepper

OCN: African bird pepper; piquin

Part: fruit

may cause a painful burning sensation (Fett 2003; Johnson
2007).

DRUG AND SUPPLEMENT INTERACTIONS

Use of topical cayenne products may exacerbate cough
caused by angiotensin-converting enzyme (ACE) inhibi-
tors, although cayenne is not believed to affect the efficacy
of these drugs (Stargrove et al. 2008; Yeo et al. 1994, 1995).

EpiTors’ NOTE

The German Commission E suggests that Capsicum should
not be applied externally for more than 2 days, with a 14-day
time lapse between applications (Blumenthal et al. 2000).
However, two systematic reviews of human studies of topi-
cally applied products containing the compound capsaicin
(0.025-0.075%) as the active ingredient indicated that study
periods were generally 4 to 8 weeks in duration (Mason et al.
2004; Zhang and Po 1994).
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ADVERSE EVENTS AND SIDE EFFECTS

Topical application of cayenne may produce a burning sen-
sation, often accompanied by erythema (redness of the skin
due to capillary congestion). Repeated topical use generally
causes desensitization that is reversible on discontinuation
of the drug (Hautkappe et al. 1998; Johnson 2007). Cayenne
preparations irritate mucous membranes even at very low
concentrations, and may cause a painful burning sensation
(Fett 2003).

Ingestion of cayenne may cause or exacerbate gastric
irritation, heartburn, or gastroesophageal reflux (GER) in
sensitive individuals (Milke et al. 2006).

PHARMACOLOGICAL CONSIDERATIONS

One study in rats indicated that cayenne reduced the bio-
availability of aspirin and salicylic acid (Cruz et al. 1999). A

REVIEW DETAILS

I. DRuG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions
Exacerbation of ACE inhibitor-induced cough by capsaicin

has been reported in two small studies in humans (Yeo et
al. 1994, 1995).

Case Reports of Suspected Drug or
Supplement Interactions

Topical application of a capsaicin-containing cream (0.075%
capsaicin) induced cough in a woman taking an unspecified
ACE inhibitor. The cough occurred just after the cream was
applied (Hakas 1990).

Animal Trials of Drug or Supplement Interactions

Coadministration of aspirin or salicylic acid and cayenne
extract (300 mg/kg, 10% capsaicin) orally to rats signifi-
cantly reduced the bioavailability of salicylic acid and aspi-
rin. Chronic oral administration of aspirin or salicylic acid
and cayenne extract (100 or 300 mg/kg) resulted in undetect-
able plasma levels of aspirin and significantly reduced blood
levels of salicylic acid (Cruz et al. 1999). The compound cap-
saicin increased the absorption of acetaminophen in rats
(Metwally and Kandil 1985).

Oral coadministration of 5 ml/kg of a cayenne suspen-
sion (10% cayenne) and 20 mg/kg theophylline to rabbits
significantly increased the plasma levels of theophylline
(Bouraoui et al. 1988), whereas oral administration of cay-
enne (5 ml/kg of a 10% cayenne suspension) and intravenous
administration of theophylline (12 mg/kg) did not affect the
plasma levels of theophylline (Bouraoui et al. 1995). Dosing
with cayenne and theophylline for 7 days in rabbits signifi-
cantly reduced urinary excretion of the theophylline metabo-
lite 1-methyluric acid (Bouraoui et al. 1995).

Administration of 0.1 pg/kg of the compound capsa-
icin to rats protected the stomach from mucosal damage by

Capsicum spp.

study in rabbits indicated that cayenne increased the plasma
levels of orally but not intravenously administered theoph-
ylline (Bouraoui et al. 1995). The relevance of those data to
human use is not known.

PREGNANCY AND LACTATION

Information on the safety of cayenne use in pregnancy is
limited. One animal study showed no adverse effects of
cayenne after administration to pregnant rats for 5 days
(Pellicer et al. 1996).

No information on use of cayenne during lactation was
identified. While this review did not identify any concerns
for use while nursing, safety has not been conclusively
established.

ethanol. Doses of 10 to 30 mg/kg capsaicin, however, aggra-
vated the damage caused by ethanol (Salam et al. 1995).

II. ADvERSE EVENTS
Adverse Events Reported in Clinical Trials

A systematic review of herbal medicines for lower back
pain identified two trials of topical cayenne monoprepara-
tions and reported that adverse events in cayenne treatment
groups were inflammatory contact eczema, urticaria, min-
ute hemorrhagic spots, and vesiculation or dermatitis. In one
trial, 15 adverse events were reported in the cayenne group
and 9 in the placebo group (Gagnier et al. 2007). In a clini-
cal trial of a topical capsicum plaster or placebo, localized
adverse drug reactions were found in 7.5% of the patients on
capsicum and 3.1% on placebo (Frerick et al. 2003).

A review of clinical trials of the compound capsaicin
indicated that repeated topical applications of capsaicin to
the skin produce an initial burning sensation followed by
gradual desensitization that is reversible on discontinuation
of the drug (Hautkappe et al. 1998).

A meta-analysis of topical capsaicin for the treatment of
chronic pain, including 6 studies with a total of 656 patients,
reported that 54% of patients using capsaicin had one or
more local adverse events compared with 15% in the pla-
cebo group. Coughing was reported in 8% of patients using
products with 0.075% capsaicin and none using products
with 0.025% capsaicin. One active-controlled trial reported
coughing in 1 of 32 patients using 0.025% capsaicin and in 7
using 0.25% capsaicin (Mason et al. 2004).

Case Reports of Adverse Events

Topical reactions to cayenne, including contact dermatitis
and urticaria, have been reported (Burnett 1989; Feldman
and Levy 2003).
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III. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies

A review of the effects of cayenne on gastric ulcers indicated
that large doses of chili pepper administered directly into
the stomach of normal fasting subjects generally produced
a mild response consisting of a small increase in gastric
acid secretion and an increased blood flow (Ayad 1995).
Intragastric administration of 3 g cayenne in healthy sub-
jects with varying histories of cayenne consumption caused
no detectable changes in 13 of the 20 subjects, mild to moder-
ate edema or increased blood flow in 6 subjects, and a hem-
orrhage in 1 subject (Viranuvatti et al. 1972). An assessment
of cayenne on human gastric mucosa in healthy volunteers
indicated that administration of 0.1 to 1.5 g cayenne exhib-
ited dose-dependent parietal secretion, pepsin secretion,
potassium loss, and gastric cell exfoliation, and that the
gastric effects were similar to those of aspirin (Myers et al.
1987).

Consumption of 20 g of cayenne provided a protective
effect against gastrointestinal mucosal damage induced by
aspirin (600 mg) in a study of healthy volunteers (Yeoh et al.
1995).

A study on the effects of chronic chili ingestion on gas-
troesophageal reflux (GER) symptoms indicated that daily
ingestion of 3 g of chili (two different varieties of chilies,
one with 0.048% capsaicin, the other with 0.088% capsaicin)
induced GER and that the magnitude of the induced reflux
was related to the kind of chili (Milke et al. 2006).

A trial of guajillo chili (a cultivar of Capsicum annuum L.
var. annuumy) in patients with irritable bowel syndrome (IBS)
indicated that ingestion of 1 g of guajillo chili (0.112% cap-
saicin) did not change IBS symptoms but did induce upper
abdominal discomfort and lowered the rectal pain thresh-
old. The authors indicated that guajillo chili may induce rec-
tal hyperalgesia (high sensitivity to pain) in persons with
IBS (Schmulson et al. 2003).

No exacerbation of hemorrhoidal symptoms was
observed after administration of 10 mg of ground cayenne
pepper in patients with hemorrhoids (Altomare et al. 2006).

Ingestion of iron with a meal supplemented with 4.2 g
of freeze-dried chili significantly inhibited iron absorption
(Tuntipopipat et al. 2006).

A “sensory hyperreactivity” cough induced by inha-
lation of the compound capsaicin has been described
(Millgvist 2000; Millqvist and Bende 2001; Millqvist et al.
2000). Cough was reported as an adverse event in a study
of topical application of a capsaicin cream (0.075% capsa-
icin) (Ellison et al. 1997). The effects are believed to be due
to aerosolization and subsequent inhalation of particles of
dried cream (McKenna et al. 2002). Capsaicin activates the
type 1 vanilloid receptor, a sensory receptor that stimulates
coughing (Kissin 2008; Knotkova et al. 2008; Morice and
Geppetti 2004; Nagy et al. 2004; Pingle et al. 2007; Szolcsanyi
2004).

Animal Pharmacological Studies

Topical application of cayenne tinctures at concentrations of
0.1 to 1% to rabbits indicated that such concentrations were
nonirritant (Maruzen Pharmaceuticals 2002).

In Vitro Pharmacological Studies

The compound capsaicin inhibits the drug-metabolizing
isoenzyme CYP2E1 (Surh and Sup Lee 1995).

In human ileocarcinoma cells, cayenne increased cell
permeability (tight junction gap increase) (Jensen-Jarolim et
al. 1998).

IV. PREGNANCY AND LACTATION

A study on the administration of cayenne (2.75 mg capsa-
icin) daily for 5 days to rats during pregnancy indicated no
adverse developmental effects on the fetus. Offspring of the
rats showed a delayed response to acute heat stimuli. The
authors of this study indicate that the compound capsaicin is
capable of crossing the placental barrier (Pellicer et al. 1996).

No effects on parturition time, skeletal development,
or weight of offspring was observed in rats subcutane-
ously administered 50 to 200 mg/kg of the compound cap-
saicin every other day on gestational days (GD) 7 through
15 (Perfumi and Sparapassi 1999). In rats subcutaneously
administered 50 mg/kg capsaicin on GD 14, 16, 18, or 20,
or on days 15 and 16, or 16 and 17, a reduced crown-rump
length of fetuses was observed only in dams injected on day
18, and a decrease in fetal spontaneous activity and loss of
fetal responsiveness to morphine were observed in offspring
of mothers treated on days 16 and 17, but not on days 15 and
16. No skeletal or soft tissue malformations, differences in
fetal weight or average number of fetuses, or incidences of
resorption were observed (Kirby et al. 1982). Capsaicin was
shown to cross the placenta in rats subcutaneously admin-
istered the compound at doses of 20 to 50 mg/kg (Atkinson
and Chaggar 1983).

No information on the safety of cayenne during lacta-
tion was identified.

V. ToxiciITy STUDIES
Acute Toxicity

The LD;, of cayenne extract orally administered to rats is
23.58 ml/kg (Winek et al. 1982). The LD;, values of the com-
pound capsaicin in mice via various routes of administra-
tion are 190 mg/kg (oral), 7.65 mg/kg (intraperitoneal), and
0.56 mg/kg (intravenous) (Glinsukon et al. 1980).

Short-Term Toxicity

In mice fed a diet of up to 10% cayenne for 4 weeks, only
minor effects of cayenne were observed, including a slight
glycogen depletion and anisocytosis of hepatocytes. General
health, body weight, and food intake were apparently not
affected, and no treatment-related changes were observed in
any of the tissues examined (Jang et al. 1992).
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Subchronic Toxicity
In rats intragastrically administered 0.5 g/kg cayenne pow-
der daily for 60 days, some reduction in growth rate was
observed as compared to control but no significant differ-
ences from control were observed in rectal temperature,
water intake, plasma chemistry, urine dilution and concen-
tration, or relative organ weights (Monsereenusorn 1983).
No significant adverse effects were observed in rats fed
a diet of 2% cayenne for 8 weeks. In rats fed a diet of 10%,
however, feed intake and growth rate were depressed and
exfoliation of the intestinal epithelium into the lumen, cyto-
plasmic fatty vacuolation, and necrosis of the centrilobular
hepatocytes were observed (al-Qarawi and Adam 1999).

Chronic Toxicity
Chronic administration of 20 ul cayenne extract (2.5 mg/ml
capsaicin) to the cheek pouch of hamsters induced shrunken
eyeballs and closing of the eyelids in 23% of the animals. This
effect was not observed in hamsters that received a single
application of the potent carcinogen methyl(acetoxymethyl)
nitrosamine prior to repeated treatment with the cayenne
extract (Agrawal et al. 1985).

In rabbits administered 5 mg/kg of cayenne daily for
12 months, spleen and liver weights were increased as com-
pared to control animals. Microscopic observation of these
organs revealed effects at the cellular level (Lee 1963).

Genotoxicity

Mutagenic activity of chilies (species unspecified) and the
compound capsaicin was observed in the Ames mutagenic-
ity test with Salmonella typhimurium with metabolic activa-
tion from S9 mix (Nagabhushan and Bhide 1986).

Cayenne extract and the compound capsaicin exhibited
mutagenic activity in Salmonella typhimurium strains TA9S8,
TA100, TA1535, TA1537, and TA1538 with metabolic activation.
Capsaicin had more potent mutagenic effects than cayenne.
Mutagenic activity of the same products was not observed in
the micronucleus test or in the 8-azaguanine-resistant muta-
genesis assay with Chinese hamster cells. Capsaicin inhibited
DNA synthesis in the testes of Swiss mice injected at two dose
levels (Nagabhushan and Bhide 1985).

Carcinogenicity

A case-control study of men in India with cancers of the oral
cavity indicated that use of red chili powder was associated,
in a dose-related manner, with an increased risk of cancers.
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Tea drinking was also observed to be a risk factor for esoph-
ageal cancers and, to a lesser extent, for pharyngeal cancers
(Notani and Jayant 1987). Similarly, a case-control study of
men and women in Mexico indicated that a dose-related
trend of increasing risk of gastric cancer was reported with
consumption of chili peppers (Lépez-Carnllo et al. 1994).
Conversely, a case-control study of men and women in Italy
indicated that consumption of chili peppers was associated
with a decreased risk of gastric cancer (Buiatti et al. 1989).

In rats administered cayenne as 10% of the diet for 2
years, neoplastic changes in the liver were observed after 6
months of treatment, with males more prone to tumor devel-
opment. In female rats, cystic cholangiomas, solid cholan-
giomas, adenocarcinomas, and hepatomas were observed
(Hoch-Ligeti 1951).

Rats fed 4 g/kg cayenne as part of the diet for 12 months
were found to have a 35% incidence of adenocarcinoma of
the abdomen, with no adenocarcinoma observed in the con-
trol group (Balachandran and Sivaramkrishnan 1995). A
dose of 80 mg/kg daily cayenne for 30 days was associated
with an 83% incidence of intestinal tumors or polyps, a 90%
incidence of tumors or polyps in the positive control group
treated with the carcinogen 1,2-dimethylhydrazine (DMH),
and no such abnormalities in the untreated control group
(Nalini et al. 1997). In rats administered cayenne alone,
DMH alone, or a combination of the two, incidences of intes-
tinal and colon tumors were 90% in the cayenne group, 93%
in the DMH group, and 96% in the combination group. The
authors of the study concluded that cayenne promoted the
carcinogenesis of DMH (Chitra et al. 1997).

A review of studies on the anticarcinogenic and carci-
nogenic effects of the compound capsaicin indicated that
small amounts of capsaicin had few or no deleterious effects,
while heavy ingestion of the compound has been associated
with necrosis, ulceration, and carcinogenesis. Capsaicin has
also been shown to alter the metabolism of certain carcino-
gens, acting as a chemopreventive compound (Surh and Lee
1996).

Cytotoxicity

The compounds capsaicin and resiniferatoxin (both vanil-
loids) inhibit the NADH-electron transport system, activate
c-Jun kinase (JNK) but not AP1, and induce apoptosis in
transformed cells (Macho et al. 1998). Capsaicin, dihydro-
capsaicin, and resiniferatoxin inhibit NADH oxidase and
induce apoptosis (Vaillant et al. 1996; Wolvetang et al. 1996).

Altomare, D.F., M. Rinaldi, F. La Torre, et al. 2006. Red hot chili
pepper and hemorrhoids: The explosion of a myth: Results of
a prospective, randomized, placebo-controlled, crossover trial.
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Carica papaya L.
SCN: papaya

Quick REFERENCE SUMMARY
Safety Class:2b

Interaction Class: A

CONTRAINDICATIONS

Not for use in pregnancy except under the supervision of a
qualified healthcare practitioner (Adebiyi et al. 2002).

Carica papaya
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Caricaceae

Part: leaf

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

ADVERSE EVENTS AND SIDE EFFECTS
None known.
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Carica papaya

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

Animal studies on the compound papain provide con-
flicting information on the safety of this compound in
pregnancy, with some studies demonstrating no adverse
effects and other studies indicating an increase in fetal
losses and other adverse effects on fetuses (Adebiyi et al.
2002; Devi and Singh 1978, 1979; Schmidt 1995; Singh and

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug
or Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS
Case Reports of Adverse Events

Testing of serum samples from 136 patients with well-doc-
umented, clinically relevant, immediate-type hypersensi-
tivity against latex proteins (“latex fruit allergy”) for IgE
antibodies against a panel of different fruits indicated that
50% of test subjects had positive tests to papaya (Brehler
et al. 1997). Sensitization to latex-containing fruits such as
papaya, avocado, banana, fig, and kiwi has been reported
in persons allergic to latex (Diaz-Perales et al. 1999; Marin
et al. 2002).

Cases of occupational sensitization to the compound
papain have been reported in a number of persons working
with this compound. Sensitization has been confirmed by
skin prick testing, detection of specific IgE antibodies, and
specific bronchoprovocation tests (Van Kampen et al. 2005).

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
Norelevanthuman pharmacological studies were identified.

LiTERATURE CITED
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Devi 1976). Unripe papaya fruit is traditionally avoided by
pregnant women in many Asian countries (Adebiyi et al.
2002). Different parts of the papaya plant have been used to
produce abortion and to induce labor (Adebiyi et al. 2002;
Kamatenesi-Mugisha and Oryem-Origa 2007).

No information on the safety of papaya leaf during
lactation was identified. While this review did not identify
any concerns for use while nursing, safety has not been
conclusively established.

Animal Pharmacological Studies
Norelevantanimal pharmacological studies were identified.

In Vitro Pharmacological Studies
Norelevantin vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

In rats orally administered 800 mg/kg of the compound
papain daily on gestational days 0 to 6 or 6 to 15, a reduc-
tion in preimplantation losses was observed along with a
lack of fetal abnormalities (Schmidt 1995).

Gross and histological examination indicated changes
in the placenta of rats orally or intraperitoneally admin-
istered the compound papain on gestational days 8 to 17
(Devi and Singh 1978).

Intraperitoneal administration of the compound
papain to pregnant rabbits on gestational days 10 to 20
was associated with fetal stunting, visceral and subcutane-
ous hemorrhages, and edema of various organs (Devi and
Singh 1979; Singh and Devi 1976).

A slight increase in postimplantation losses was
observed in rats fed diets containing papain on gestational
days 4 to 8 (Gopalakrishnan and Rajasekharasetty 1978).

An ethnobotanical survey indicated that papaya
leaf, fruit, and root are used in Uganda to induce labor
(Kamatenesi-Mugisha and Oryem-Origa 2007). In isolated
rat uteruses, papaya latex and the compounds papain and
chymopapain induced spasmodic contraction of the uterine
muscles (Adaikan and Adebiyi 2004; Adebiyi et al. 2002).

No information on the safety of papaya leaf during lac-
tation was identified.

V. ToxicITYy STUDIES
No toxicity studies were identified.

Adebiyi, A., P.G. Adaikan, and R.N. Prasad. 2002. Papaya (Carica
papaya) consumption is unsafe in pregnancy: Fact or fable?
Scientific evaluation of a common belief in some parts of Asia
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Carthamus tinctorius L.

SCN: safflower
AN: kusumbha

Quick REFERENCE SUMMARY

Safety Class: 2b,2d
Interaction Class: B

CONTRAINDICATIONS
Not for use in pregnancy except under the supervision
of a qualified healthcare practitioner (Bahmanfour and
Javidnia 2003; Bahmanpour et al. 2003; Bensky et al. 2004;
Chadha 1988; Chen and Chen 2004; Leung and Foster 1996;
List and Horhammer 1973; Tang and Eisenbrand 1992).
Not for use in patients with bleeding disorders, hemor-
rhagic diseases, or peptic ulcers (Bensky et al. 2004; Chang
and But 1986; Chen and Chen 2004).

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS

Concomitant use with anticoagulant medications should
be under the supervision of a qualified healthcare practi-
tioner (Chen and Chen 2004).

NorTICE

Abortifacient (List and Héorhammer 1973); see Appendix 2.
Uterine stimulant (Bensky et al. 2004; Chen and Chen
2004); see Appendix 2.

EpiTors’ NOTE

The oil extracted from safflower and commonly used in
cooking is distinct from the flower that is the subject of this

Carthamus tinctorius

Gopalakrishnan, M., and M.R. Rajasekharasetty. 1978. Effect of
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Asteraceae

PN: hong hua (flower)
Part: flower

entry. Concerns and considerations for the flower do not
apply to the seed oil.

ADVERSE EVENTS AND SIDE EFFECTS

Allergic reactions, including anaphylactic reactions, to saf-
flower have been reported (Bensky et al. 2004).

PHARMACOLOGICAL CONSIDERATIONS

Safflower, and the food colorant safflower yellow, have
been shown to have antiplatelet activity in animal and
in vitro studies and may prolong blood coagulation time
(Chen and Chen 2004; Zang et al. 2002; Zhu 1998).

PREGNANCY AND LACTATION

Reference texts on traditional Chinese medicine indicate
that safflower should not be used in pregnancy (Bensky
et al. 2004; Chen and Chen 2004). Animal studies have
shown that safflower has stimulating effects on the
uterus and increases muscular contractions (Chen and
Chen 2004; Shi et al. 1995, Wang 1983). Adverse effects
on fetuses and embryos have been observed in pregnant
rats administered safflower extracts (Bahmanfour and
Javidnia 2003; Bahmanpour et al. 2003; Nobakht et al.
2000).

No information on the safety of safflower during lacta-
tion was identified. While this review did not identify any
concerns for use while nursing, safety has not been conclu-
sively established.
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Carthamus tinctorius

Review DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug
or Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS
Case Reports of Adverse Events

Overdose (standard dose listed as 3-10 g in decoction) of
safflower has been associated with bleeding, nausea, head-
ache, dilated pupils, and an increase in intraocular pres-
sure (Bensky et al. 2004; Chen and Chen 2004).

Allergic reactions, including anaphylactic reactions,
to safflower have been reported (Bensky et al. 2004).
Occupational asthma was reported in a worker that rou-
tinely handled dried safflower flowers (Compes et al. 2006).

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
Norelevanthuman pharmacological studies were identified.

Animal Pharmacological Studies

In dogs intravenously administered 10 mg/kg aqueous
extract of safflower, a 58% increase in coronary blood flow
was observed. The alcohol extract, however, had no effect
when administered at doses of 10 to 30 mg/kg (Wang 1983).

In dogs, an alcohol extract of safflower prolonged clot-
ting time and serum thrombin time, and reduced serum
prothrombin time. The compound carthamin inhibited
ADP-induced platelet aggregation in rabbits. Doses used
in these studies were not reported in the available English
language translations (Zhu 1998).

In rats administered an extract of safflower, the extract
was 73% effective in preventing the formation of thrombi.
Dose, duration, and route of administration were not listed
in the available English language translation (Chen and
Chen 2004).

In Vitro Pharmacological Studies

Alcoholic and aqueous extracts of safflower inhibited ADP-
and collagen-induced aggregation of rabbit and rat platelets
(Zhu 1998). The food colorant safflower yellow inhibited ADP-
induced platelet aggregation in rabbit blood platelets and pro-
longed the rabbit plasma prothrombin time (Zang et al. 2002).

An increase in the proliferation of estrogen receptor-
positive human breast cancer cells (MCF-7) was observed
in cells treated with serum from mice that had been admin-
istered a safflower extract. In cells treated with serum from
animals administered diethylstilbestrol or diethylstilbes-
trol and safflower, the cells treated with the combination
showed less proliferation than those administered diethyl-
stilbestrol alone (Zhao et al. 2007).

In mice intraperitoneally administered 50 to 450 mg/
kg of the food colorant safflower yellow daily for 8 days,
a decrease in serum lysozyme concentration and phago-
cytosing functions of both peritoneal macrophages and
peripheral leukocytes was observed. The treatment also
diminished the production of plaque-forming cells and
specific rosette-forming cells, and inhibited the delayed-
type hypersensitivity reaction and the activation of T sup-
pressor cells elicited by supraoptimal immunization (Lu et
al. 1991).

IV. PREGNANCY AND LACTATION

In mice intraperitoneally administered 1, 10, 25, or 50 mg/
kg aqueous extract of safflower on days 7 or 8 of pregnancy
as single dose and days 9 and 10 as multidose, congenital
malformations were observed. Malformations included
exencephaly, spina bifida, tail and limb necrosis, and mal-
formation of the eye and eyelid (Bahmanfour and Javidnia
2003; Bahmanpour et al. 2003).

In mice orally administered 0.2, 0.8, 1.2, 1.6, or 2.0 mg/
kg safflower aqueous extract daily on days 0 through 8 of
gestation, resorption of embryos was observed in the ani-
mals receiving 1.6 and 2 mg/kg daily. In animals receiving
1.2 mg/kg daily, changes in external, internal, and longitu-
dinal diameters as well as cellular orientation and degen-
eration were observed (Nobakht et al. 2000).

An extract of safflower was found to have a stimulating
effect on the Hl-receptor and o-adrenergic receptor in iso-
lated rat uteri (Shi et al. 1995). A translation of the Chinese
scientific literature indicates that several animal studies
have shown that safflower has a stimulating effect on the
smooth muscle of the uterus and increases muscle contrac-
tion, with the effect being more pronounced in pregnant
uteri (Chen and Chen 2004; Wang 1983).

No information on the safety of safflower during lacta-
tion was identified.

V. ToxicITy STUDIES

Acute Toxicity

The LD;, of the compound carthamin orally administered
to mice could not be determined at doses up to 8 g/kg (Zhu
1998). The LDy, of the food colorant safflower yellow intra-

peritoneally administered to mice was 7.54 g/kg (Zang et
al. 2002).
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Subchronic Toxicity

No abnormalities were observed in the liver, kidney, heart,
stomach, or intestines of rats administered up to 1.5 g/kg
safflower extract daily for 90 days. Route of administration
was not specified in the available English language transla-
tion (Chen and Chen 2004).

In rats intraperitoneally administered 20, 60, or 180
mg/kg of the food colorant safflower yellow daily for 90
days, a prolonged blood coagulation time without changes
in the normal blood coagulation process was observed in
animals administered 60 or 180 mg/kg. The prolonged
blood coagulation time was recovered to a normal level
on the 28th day after withdrawing the test product. At the
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Carum caroi L.

SCN: caraway
AN: krishna jiraka

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

Carum carvi

180 mg/kg dose, some kidney injury was observed along
with increases in the liver index without obvious patho-
logical changes in liver histology. No adverse effects were
observed in other organs (Liu et al. 2004). Conversely, intra-
peritoneal administration of safflower extract has been
shown to reduce renal dysfunction and injury in rats with
induced renal ischemia and reperfusion (Gao et al. 2006).

Genotoxicity

No significant mutagenic activity of an aqueous saf-
flower extract was observed in the Ames test in Salmonella
typhimurium strains TA98 or TA100, nor in micronucleus or
chromosomal aberration assays in mice (Yin et al. 1991).
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Apiaceae

Part: fruit (commonly known as “seed”)

CONTRAINDICATIONS
None known.
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Carum carvi

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS

Animal studies have demonstrated that caraway may mod-
ify glucose regulation (Eddouks et al. 2004; Ene et al. 2008).

RevieEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug
or Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS
Case Reports of Adverse Events
No case reports of adverse events were identified.

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies

In a patient with occupational allergy to anise seed, a skin
prick test showed immediate positive responses to caraway
and other spices and foods including coriander, cumin,
dill, fennel, and asparagus. Skin prick tests with celery, car-
rot, birch pollen, and mugwort pollen extracts were nega-
tive (Garcia-Gonzalez et al. 2002).

Caraway seed oil was nonirritating when applied for
48 hours at a concentration of 4% in human patch tests
(Opdyke 1979).

Animal Pharmacological Studies

A significant decrease in blood glucose was observed in
diabetic rats orally administered a single dose of 20 mg/
kg aqueous extract of caraway seed. In diabetic animals
administered 20 mg/kg of the extract daily for 15 days,
blood glucose levels were nearly normalized. No highly
significant changes in blood glucose were observed in

People with diabetes are advised to monitor their blood
sugar closely and discuss the use of this herb with a quali-
fied healthcare practitioner prior to use.

PREGNANCY AND LACTATION

No information on the safety of caraway in pregnancy or
lactation was identified in the scientific or traditional litera-
ture. Although this review did not identify any concerns
for use while pregnant or nursing, safety has not been con-
clusively established.

healthy rats under either the single or repeated treat-
ments (Eddouks et al. 2004). In diabetic rats orally admin-
istered 5, 10, 20, 40, or 80 mg/kg caraway seed oil daily
for 10 weeks, a significant reduction in blood glucose was
observed in animals receiving the 10 mg/kg dose (Ene et
al. 2008).

No irritation was observed after caraway seed oil was
applied to the back of hairless mice, although irritating
effects were observed after application to intact or abraded
rabbit skin (Opdyke 1979).

In Vitro Pharmacological Studies
No relevant in vitro studies were identified.

IV. PREGNANCY AND LACTATION

No information on the safety of caraway in pregnancy or
lactation was identified.

V. ToxicITy STUDIES
Acute Toxicity

The LD;, of orally administered caraway seed oil in rats is
3.5 ml/kg. The dermal LDy of the same product applied to
rabbits is 1.78 ml/kg (Opdyke 1979).

Subchronic Toxicity

In rats orally administered 5, 10, 20, 40, or 80 mg/kg
caraway seed oil daily for 10 weeks, elevated levels of
liver marker enzymes (AST, ALT, ALP) were observed in
animals receiving doses of 20 mg/kg or more (Ene et al.
2006).

Genotoxicity

In Ames tests for mutagenicity, no mutagenic activity
of water, methanol, or hexane extracts of caraway was
observed in Salmonella typhimurium strains TA98 and
TA100 (Higashimoto et al. 1993), while an ethanol extract
showed moderate mutagenic activity in strains TA98 and
TA102 (Mahmoud et al. 1992).
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Castanea dentata (Marsh.) Borkh.

SCN: American chestnut

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

NorTicE
Tannins (9%) (Hale-White 1901); see Appendix 1.

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug
or Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

Castanea dentata
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Fagaceae

Part: leaf

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

No information on the safety of American chestnut in preg-
nancy or lactation was identified in the scientific or tradi-
tional literature. Although this review did not identify any
concerns for use while pregnant or nursing, safety has not
been conclusively established.

II. ADVERSE EVENTS
Case Reports of Adverse Events
No case reports of adverse events were identified.

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevanthuman pharmacological studies were identified.

Animal Pharmacological Studies
Norelevantanimal pharmacological studies were identified.

In Vitro Pharmacological Studies
Norelevantin vitro pharmacological studies were identified.
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Castanea sativa

IV. PREGNANCY AND LACTATION

No information on the use of American chestnut during
pregnancy or lactation was identified.

LiTERATURE CITED
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Castanea sativa Mill.
SCN: Spanish chestnut

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug
or Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS
Case Reports of Adverse Events

In a woman with hypersensitivity to latex, testing revealed
hypersensitivity to banana, avocado, and Spanish chestnut
(Beier and Disch 1994).

V. ToxiciTy STUDIES
No toxicity studies were identified.

Fagaceae

Part: leaf

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

No information on the safety of American chestnut in preg-
nancy or lactation was identified in the scientific or tradi-
tional literature. Although this review did not identify any
concerns for use while pregnant or nursing, safety has not
been conclusively established.

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies

No irritant effects of an ethanol-water extract of Spanish
chestnut leaf were observed in patch testing in healthy vol-
unteers (Almeida et al. 2008).

Animal Pharmacological Studies
Norelevantanimal pharmacological studies were identified.

In Vitro Pharmacological Studies
Norelevantin vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

No information on the use of Spanish chestnut during
pregnancy or lactation was identified.

V. Toxicrty STUDIES
No toxicity studies were identified.
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Catharanthus roseus (L.) G. Don

SCN: Madagascar periwinkle
Syn: Vinca rosea L.

Quick REFERENCE SUMMARY

Safety Class: 2b
Interaction Class: A

CONTRAINDICATIONS

Not for use in pregnancy except under the supervision of
a qualified healthcare practitioner (Gupta 2009; Gupta and
Mathur 2009; List and Hérhammer 1973; Mathur et al. 1996).

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

NoTICE

Abortifacient (Gupta 2009; List and Horhammer 1973;
Mathur et al. 1996); see Appendix 2.

EpiTors” NoTE

The compounds vinblastine and vincristine, isolated from
Madagascar periwinkle, are used as chemotherapy agents
in the treatment of various cancers (Leveque and Jehl 2007;
van Der Heijden et al. 2004). The concentration of these
compounds in Madagascar periwinkle is very low (~2 ppm
for vinblastine) (van Der Heijden et al. 2004).

ADVERSE EVENTS AND SIDE EFFECTS

Animal studies have demonstrated adverse effects of high
doses of Madagascar periwinkle on testicular cells (Mathur
et al. 1996; Mathur and Chaudan 1985).

REeviEw DETAILS

I. DRuG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Catharanthus roseus

Beier, C., and R. Disch. 1994. Contact urticaria to latex with asso-
ciated immediate reaction to banana, avocado and chestnut.
Allergologie 17(6):268-270.

Apocynaceae

Part: herb

A case of severe bone marrow depression has been
reported in association with use of Madagascar periwinkle
(Wu et al. 2004). Animal studies have indicated depletion
of white blood cells and bone marrow depression after
injections, but not after oral use, of Madagascar periwinkle
(Noble et al. 1958; Svoboda et al. 1962).

PHARMACOLOGICAL CONSIDERATIONS

Animal studies have demonstrated that Madagascar peri-
winkle may modify glucose regulation (Ahmed et al. 2007,
Chattopadhyay et al. 1991; Nammi et al. 2003; Singh et al.
2001). People with diabetes are advised to monitor their
blood sugar closely and discuss the use of this herb with a
qualified healthcare practitioner prior to use.

PREGNANCY AND LACTATION

Studies have indicated that Madagascar periwinkle
reduced the number of viable fetuses in pregnant animals
(Gupta 2009; Gupta and Mathur 2009; Mathur et al. 1996).
Based on this information, use in pregnancy is not recom-
mended except under the supervision of a qualified health-
care practitioner.

No information on the safety of Madagascar periwin-
kle during lactation was identified. While this review did
not identify any concerns for use while nursing, safety has
not been conclusively established.

Case Reports of Suspected Drug
or Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.
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Catharanthus roseus

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS
Case Reports of Adverse Events

Severe bone marrow depression was reported in a 67-year-
old woman with a history of diabetes, hepatitis C, and liver
cancer. The woman had consumed unspecified amounts of
the juice of Madagascar periwinkle for 5 days prior to the
onset of symptoms (Wu et al. 2004).

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
Norelevanthuman pharmacological studies were identified.

Animal Pharmacological Studies

Injections of different extracts and extract fractions of
Madagascar periwinkle led to depletion of white cells and
bone marrow depression in rats. Such effects were report-
edly not seen after oral administration (Noble et al. 1958;
Svoboda et al. 1962).

In male rats orally administered 150 or 300 mg/kg of
an ethanol extract of Madagascar periwinkle, testicular
necrosis, hyalinization of tubules and Sertoli cell-only-
syndrome was observed. Biochemical studies revealed
reductions in glycogen and fructose levels in reproductive
tissues (Mathur and Chaudan 1985).

Decreases in the weights of the prostate and semi-
nal vesicles were observed in male mice intramuscularly
administered 10 mg of a petroleum ether extract or ethanol
extract of Madagascar periwinkle every other day for 20
days (Mathur et al. 1996).

In mice intramuscularly administered 10 mg daily of
a petroleum ether extract of Madagascar periwinkle along
with 17B-estradiol, inhibition of uterine weight gain was
observed as compared to estradiol alone (Gupta 2009).

In diabetic rats orally administered 0.5 or 1 ml/kg of
Madagascar periwinkle juice, or 300 or 450 mg/kg of an
aqueous extract of Madagascar periwinkle, a reduction in
serum glucose levels was observed (Ahmed et al. 2007). In
diabetic rats orally administered 500 mg/kg of a dichloro-
methane-methanol extract of Madagascar periwinkle daily
for 7 or 15 days, significant hypoglycemic activity was
observed (Singh et al. 2001).

Oral administration of 0.5, 0.75, and 1.0 ml/kg of
Madagascar periwinkle juice to healthy or diabetic rabbits
resulted in dose-dependent reduction in blood glucose of
both healthy and diabetic rabbits. Activity was comparable
to the positive control, 40 ug/kg glibenclamide (Nammi et
al. 2003).

In Vitro Pharmacological Studies

An aqueous extract of Madagascar periwinkle inhibited the
drug-metabolizing isoenzyme CYP2D6 (Usia et al. 2006).
The compounds serpentine and ajmalicine were identified
as the most potent inhibitors among tested compounds
from Madagascar periwinkle (Usia et al. 2005).

A dichloromethane-methanol-water extract of Madagas-
car periwinkle demonstrated toxicity in Chang liver cells and
adipose cells at concentrations of 12.5 pg/ml (van de Venter
et al. 2008).

IV. PREGNANCY AND LACTATION

Total inhibition of pregnancy was observed in mice admin-
istered 10 mg (per mouse) of a petroleum ether extract or
ethanol extract of Madagascar periwinkle on gestational
days 7 to 9 (Mathur et al. 1996).

A study in rats indicated abortifacient activity of
Madagascar periwinkle administered on days 1 to 10 of
pregnancy. Details on dose and product used were lacking
(Adhikary et al. 1990).

In mice intramuscularly administered 2, 5, or 10 mg
daily of petroleum ether extract of the leaf of Madagascar
periwinkle on gestational days 7 to 9, no implantation
sites were found in animals given the 10 mg dose, while
20% implantation was observed at the 2 mg dose and 48%
implantation was observed at the 5 mg dose, as compared
to 85% implantation in the control group (Gupta 2009;
Gupta and Mathur 2009).

No information on the safety of Madagascar periwin-
kle during lactation was identified.

V. ToxicITy STUDIES
Acute Toxicity

The LDy, of an aqueous extract of Madagascar periwinkle
intraperitoneally administered in mice is 3.16 g/kg (Sarma
et al. 1997).

No mortalities were observed in mice orally adminis-
tered 10 g/kg of an aqueous extract of Madagascar peri-
winkle (Sarma et al. 1997).

No adverse effects were observed in rats intraperi-
toneally administered up to 4 g/kg of a water-soluble
fraction of ethanolic extract of Madagascar periwinkle
(Chattopadhyay et al. 1991).

Genotoxicity

In the Ames test for mutagenicity, with Salmonella
typhimurium strains TA98 and TA100, a methanol extract of
Madagascar periwinkle exhibited some mutagenic activity
in strain TA98 with but not without metabolic activation.
No mutagenic activity was observed in strain TA100 or in
the VitoTOX assay (Elgorashi et al. 2003).
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Caulophyllum thalictroides (L.) Michx.

SCN: blue cohosh
OCN: papoose root

Quick REFERENCE SUMMARY

Safety Class: 2b
Interaction Class: A

CONTRAINDICATIONS

Not for use during pregnancy except under the supervi-
sion of a qualified healthcare practitioner (Dugoua et al.
2008; Flynn et al. 1998; Kennelly et al. 1999).

OTHER PRECAUTIONS

None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.
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Berberidaceae

Part: root

NoTICE

Abortifacient (De Smet 1993); Emmenagogue (De Smet
1993); see Appendix 2.

EpiTors’ NOTE

Blue cohosh contains N-methylcytisine, an alkaloid that is
similar in action to nicotine in its ability to stimulate intes-
tinal activity, increase respiration, and elevate blood pres-
sure. Blue cohosh also contains caulosaponin, a glycoside
that can act as a coronary vasoconstrictor and is believed to
be responsible for stimulation of uterine contractions and
induction of labor (Ferguson and Edwards 1954; McFarlin et
al. 1999; Satchithanandam et al. 2008; Scott and Chin 1943).
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Caulophyllum thalictroides

ADVERSE EVENTS AND SIDE EFFECTS

Myocardial infarction, profound congestive heart failure,
multiorgan failure, and perinatal stroke have been reported
in infants born of mothers using blue cohosh, sometimes in
combination with black cohosh or other herbs, before birth
(Finkel and Zarlengo 2004; Gunn and Wright 1996; Jones
and Lawson 1998).

PHARMACOLOGICAL CONSIDERATIONS

Increased uterine tone and uterine spasms have been
reported in human and animal studies of isolated com-
pounds of blue cohosh (Ferguson and Edwards 1954;
Pilcher et al. 1916; Pilcher and Mauer 1918; Vinks et al. 1982).

PREGNANCY AND LACTATION

Blue cohosh has been used to augment labor and also for
up to several weeks prior to the due date as a parturifa-
cient (Felter and Lloyd 1898) and was officially listed as a
labor inducer in the U.S. Pharmacopoeia from 1882-1905.
There have been a small number of serious adverse events
reported in infants born to mothers taking blue cohosh
several weeks prior to birth. A 1999 survey of nurse mid-
wives found that 64% used blue cohosh, often in combina-
tion with black cohosh, to augment labor during delivery.
This survey noted that blue cohosh is the herb midwives

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of suspected drug or supplement interac-
tions were identified.

Case Reports of Suspected Drug
or Supplement Interactions

No case reports of drug or supplement interactions were
identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS
Case Reports of Adverse Events

A survey of 172 nurse midwives indicated that 90 regu-
larly used herbal preparations to stimulate labor. Of these
90, 64% reported using blue cohosh. Adverse events data
included in the results of this survey did not separate black
cohosh (Actaea racemosa) and blue cohosh; the adverse events
reported for the two botanicals were nausea, increased
meconium-stained fluid, and transient fetal tachycardia.
The frequency of these events was not indicated (McFarlin
et al. 1999).

have the least comfort with during pregnancy and a signifi-
cant number had observed an increased rate of meconium,
tachycardia, and need for resuscitation in association with
its use (McFarlin et al. 1999). It is unclear, however, whether
these adverse events were associated with the use of blue
cohosh itself or with the conditions that led to its use, such
as post-term pregnancy (Romm 2005).

Eclectic physicians of the early 20th century and some
midwives today utilize small amounts of blue cohosh dur-
ing pregnancy for threatened miscarriage. The safety of
blue cohosh in early pregnancy is questionable, however,
given that compounds isolated from blue cohosh caused
fetal malformations in rat embryo cultures (Flynn et al.
1998; Kennelly et al. 1999).

Given the current information, it is advisable to limit
use of blue cohosh in pregnancy only under the supervi-
sion of a practitioner who is familiar with its use and who
can appropriately monitor both the mother and infant for
possible adverse effects. Also see Adverse Events and Side
Effects and Pharmacological Considerations for this entry.

No information on the safety of blue cohosh during
lactation was identified. While this review did not identify
any concerns for use while nursing, safety has not been
conclusively established.

Acute myocardial infarction, congestive heart failure,
and cardiogenic shock were reported in a newborn infant
whose mother had taken blue cohosh. The mother had
taken 3 tablets of blue cohosh daily for 3 weeks at the end
of her pregnancy, although the recommended dose was 1
tablet daily (Jones and Lawson 1998). A review of the tradi-
tional herbal literature indicated that the dose taken in the
case constituted an overdose (Bergner 2001).

After an apparently healthy pregnancy and normal
labor, a newborn infant was not able to breathe spontane-
ously and had CNS hypoxic-ischemic damage. The mid-
wife attending the birth had given blue cohosh and black
cohosh (dose and duration unspecified) to induce labor. At
3 months of life, the child had lower limb spasticity and
required nasogastric tube feeding (Gunn and Wright 1996).

Perinatal stroke was reported in a 26-hour-old infant
whose mother had taken a blue cohosh-containing tea
(dose and duration unspecified). Urine and stool samples
of the infant tested positive for the cocaine metabolite ben-
zoylecgonine. Analyses of the blue cohosh product that the
mother had taken and a different preparation of blue cohosh
were also reported to test positive for benzoylecgonine. The
authors of this report suggested that either benzoylecgo-
nine is a metabolite of both cocaine and blue cohosh or that
the blue cohosh was contaminated with cocaine (Finkel and
Zarlengo 2004). Comments on this report have indicated
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that no published evidence exists that blue cohosh contains
benzoylecgonine or any compound that could be metabo-
lized to benzoylecgonine (Chan and Nelson 2004; Potterton
2004). In response to these comments, the reporting phy-
sicians indicated that maternal cocaine use, an insensi-
tive immunoassay, or incorrect interpretation of chemical
analysis of the product were possible explanations for the
detection of benzoylecgonine (Finkel and Zarlengo 2004).
Another analysis of the case report indicated that a false-
positive reading from the analytical test used was likely
and that blue cohosh contains a phytochemical that looks
like the cocaine metabolite in terms of the tests used but
is not related in any way to cocaine (Mills and Bone 2005).

A 21-year-old woman who had taken 10 to 20 doses
(dose amount unspecified) of blue cohosh tincture daily
for 4 days during weeks 5 or 6 of pregnancy in an attempt
to induce abortion was diagnosed with nicotinic toxicity.
Symptoms included hypertension, tachycardia, vomiting,
diaphoresis, and muscle fasciculations of the abdominal
wall. The woman was also taking slippery elm orally
and using slippery elm and parsley douches (Rao and
Hoffman 2002).

II1. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies

The compound sparteine was found to cause uterine
spasms in a small percentage (~5%) of women who were
unable to metabolize the compound (Eichelbaum et al.
1979; Vinks et al. 1982).

Animal Pharmacological Studies

In dogs administered an extract of blue cohosh, no effect
on the uterus was observed (Pilcher and Mauer 1918).
Intravenous administration of caulosaponin to rats and to
in situ rat uteruses at a dose of 5 or 10 mg/kg increased
uterine tone and rate of contraction (Ferguson and
Edwards 1954).

In Vitro Pharmacological Studies

A methanol extract of blue cohosh showed no effects on
CYP450 isoenzymes. A combination of alkaloids isolated
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Caulophyllum thalictroides

from the extract showed inhibition of CYP2C19, CYP3A4,
CPY2D6, and CYP1A2 (Madgula et al. 2009).

IV. PREGNANCY AND LACTATION

Also see Case reports of adverse events and Pharmacology
and Pharmacokinetics for this entry.

In a rat embryo culture system, the compound cau-
lophyllumine was embryotoxic, producing 100% lethal-
ity at a concentration of 5 ug/ml, and the compound
N-methylcytisine was described as potentially teratogenic
with neural tube defects observed at a concentration of
80 ng/ml. No teratogenic effects were observed for the
compound anagyrine at a concentration of 500 ug/ml,
although inhibition of embryo growth and development
was observed (Flynn et al. 1998). A second rat embryo
culture study on alkaloids of blue cohosh found that
N-methylcytisine exhibited teratogenic activity, whereas
taspine showed high embryotoxicity but no teratogenic
activity, and other alkaloids did not produce teratogenic
effects (Kennelly et al. 1999).

No information on the safety of blue cohosh during
lactation was identified.

V. ToxiciTy STUDIES
Acute Toxicity

In mice, the LD5, of methylcytisine could not be determined
at doses up to 500 mg/kg after oral administration, and is
51 mg/kg after intraperitoneal administration and 21 mg/
kg after intravenous administration (Barlow and McLeod
1969).

The LD;, of intravenously administered caulosaponin
in mice is 12 mg/kg and in rats is 20 mg/kg. In these stud-
ies, increases in activity, ataxia, and clonic seizures were
observed, and death was attributed to asphyxia (Ferguson
and Edwards 1954).

Subchronic Toxicity

Subcutaneous administration of caulosaponin to rats at
a dose of 5 mg/kg daily for 60 days did not produce any
signs of toxicity (Ferguson and Edwards 1954).
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Ceanothus americanus L.

SCN: red root
OCN: Jersey tea; New Jersey tea

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
See Pharmacological Considerations below.

ADVERSE EVENTS AND SIDE EFFECTS
None known.

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug
or Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.
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Rhamnaceae

Part: root, root bark

PHARMACOLOGICAL CONSIDERATIONS

Early human, animal, and in vitro studies indicated that
red root causes an increase in the speed of blood coagula-
tion (Groot 1927; Lynch 1966; Lynch et al. 1958; Taylor 1927;
Tharaldsen 1929; Tharaldsen and Krawetz 1927).

PREGNANCY AND LACTATION

No information on the safety of red root in pregnancy or
lactation was identified in the scientific or traditional litera-
ture. Although this review did not identify any concerns
for use while pregnant or nursing, safety has not been con-
clusively established.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS

Case Reports of Adverse Events

No case reports of adverse events were identified.
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II1. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies

A reduction in blood coagulation time was observed in
healthy volunteers orally administered 15 or 30 ml of a
hydroalcoholic extract of red root (Groot 1927).

Animal Pharmacological Studies

A reduction in blood coagulation time was observed in
dogs intravenously administered a hydroalcoholic extract
of red root, while no effects on coagulation time were
observed after oral administration (Groot 1927).
Intravenous administration of 4 ml of red root hydro-
alcoholic extract to dogs was reported to lower blood
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Centaurea cyanus L.

SCN: cornflower
OCN: bachelor’s button; cyani

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Centaurea cyanus

pressure, while no effects on blood pressure were observed
after oral administration (Groot 1927).

In Vitro Pharmacological Studies

A reduction in blood coagulation time was observed in
blood treated with various fractions of red root extract
(Lynch et al. 1958).

IV. PREGNANCY AND LACTATION

No information on the use of red root during pregnancy or
lactation was identified.

V. ToxicITY STUDIES
No toxicity studies were identified.

Taylor, G.C. 1927. Ceanothus americanus L. as a hemostatic. A
resume of recent investigations into the chemistry, pharma-
cology and clinical use of the drug. Am. J. Pharm. 99:214-232.

Tharaldsen, C.E. 1929. Ceanothyn as a hemostatic. J. Am. Inst.
Homeopathy 22:428-435.

Tharaldsen, C.E., and J. Krawetz. 1927. The blood reactions of the
alkaloids of Ceanothus americanus. Am. J. Physiol. 79:445-452.

Asteraceae

Part: herb

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

No information on the safety of cornflower in pregnancy or
lactation was identified in the scientific or traditional litera-
ture. Although this review did not identify any concerns
for use while pregnant or nursing, safety has not been con-
clusively established.

Case Reports of Suspected Drug
or Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.
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Centaurium erythraea

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS

Case Reports of Adverse Events

No case reports of adverse events were identified.

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
Norelevanthuman pharmacological studies were identified.

Animal Pharmacological Studies
Norelevantanimal pharmacological studies were identified.
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Centaurium erythraea Rafn

SCN: centaury
OCN: common centaury; lesser centaury

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

Review DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug
or Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

In Vitro Pharmacological Studies
Norelevantin vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

No information on the use of cornflower during pregnancy
or lactation was identified.

V. ToxicITy STUDIES
Acute Toxicity

In the brine shrimp lethality assay, the LC;, of a metha-
nol extract of cornflower is 38 pg/ml, while that of an ether
extract of cornflower is 103 pg/ml (Janackovic et al. 2008).

Gentianaceae

Part: flowering top

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS

An animal study indicated diuretic effects of centaury after
several days of administration (Haloui et al. 2000).

PREGNANCY AND LACTATION

No information on the safety of centaury in pregnancy or
lactation was identified in the scientific or traditional litera-
ture. Although this review did not identify any concerns
for use while pregnant or nursing, safety has not been con-
clusively established.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS

Case Reports of Adverse Events

No case reports of adverse events were identified.
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ITII. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies

In rats orally administered 10 ml/kg of an 8 or 16% aque-
ous extract of centaury daily for 7 days, enhanced diuresis
was observed after 5 days. No increase was recorded for 24
hour urinary excretion of sodium, potassium, and calcium
during the first 4 days of treatment with either extract,
whereas the effects on those parameters were highly sig-
nificant thereafter. No changes in plasma electrolytes or
urea were observed (Haloui et al. 2000).

In Vitro Pharmacological Studies
Norelevantin vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

No information on the use of centaury during pregnancy
or lactation was identified.
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Centella asiatica (L.) Urb.

SCN: gotu kola
Syn: Hydrocotyle asiatica L.
AN: brahmi; mandukaparni

Quick REFERENCE SUMMARY
Safety Class: 1

Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

Centella asiatica

V. ToxiciTy STUDIES
Acute Toxicity

In the brine shrimp lethality assay, the LC;, values of
compounds isolated from centaury are 8 pg/ml for
swertiamarin, 34 ug/ml for sweroside, and 24 ug/ml for
gentiopicroside (Kumarasamy et al. 2003a, 2003b).

Genotoxicity

No mutagenic activity of a tincture or fluid extract of
centaury was observed in Salmonella typhimurium strains
TA98 or TA100, while an evaporated extract exhibited
weak mutagenic activity in TA98 (Schimmer et al. 1994).
Strong antimutagenic activity of the compounds eusto-
min and demethyleustomin were observed in Salmonella
typhimurium strains TA98, TA100, and TA102 (Schimmer
and Mauthener 1996).

Schimmer, O., A. Kriiger, H. Paulini, and F. Haefele. 1994. An
evaluation of 55 commercial plant extracts in the Ames muta-
genicity test. Pharmazie 49:448-448.

Schimmer, O., and H. Mauthener. 1996. Polymethoxylated xan-
thones from the herb of Centaurium erythraea with strong anti-
mutagenic properties in Salmonella typhimurium. Planta Med.
62(6):561-564.

Apiaceae

PN: ji xue cao (whole plant)
OCN: Asiatic pennywort; Indian pennywort
Part: herb

EpiTors’ NOTE

As a general rule, Centella asiatica is called “brahmi” in
north and west India and “mandukaparni” in Kerala (south
India), whereas Bacopa monnieri is “brahmi” in Kerala and
“mandukaparni” in north and west India.

ADVERSE EVENTS AND SIDE EFFECTS

Allergic contact dermatitis, confirmed by patch testing, has
been reported after topical application of products contain-
ing gotu kola (Bilbao et al. 1995; Eun and Lee 1985; Izu et
al. 1992; Morante et al. 1998; Santucci et al. 1985; Vena and
Angelini 1986).
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Centella asiatica

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

No adverse effects on fetal development were observed in
the offspring of mice administered fresh juice of gotu kola

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug
or Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS
Case Reports of Adverse Events

Cases of jaundice and hepatotoxicity were reported in three
women taking gotu kola tablets for weight loss for 21 to
60 days (products and doses not specified). The pathologi-
cal diagnoses were granulomatous hepatitis with marked
necrosis and apoptosis, chronic hepatitis with cirrhotic
transformation and intense necroinflammatory activity,
and granulomatous hepatitis. All patients improved after
cessation of gotu kola, and one patient experienced a recur-
rence of jaundice after 2 weeks of re-exposure (Jorge and
Jorge 2005).

Night eating syndrome was observed in a 4l-year-
old woman who had been taking a tincture of gotu kola
(dose unspecified) for approximately 2 years. Onset of the
syndrome was temporally associated with the use of gotu
kola, and symptoms resolved after cessation of the tincture
(O’Brien 2005).

Allergic contact dermatitis, confirmed by patch test-
ing, has been reported after topical application of products
containing gotu kola (Bilbao et al. 1995; Eun and Lee 1985;
Izu et al. 1992; Morante et al. 1998; Santucci et al. 1985; Vena
and Angelini 1986).

III. PHARMACOLOGY AND PHARMACOKINETICS

Human Pharmacological Studies
Norelevanthuman pharmacological studies were identified.

Animal Pharmacological Studies

Weak sensitization capacity of gotu kola was observed in
guinea pigs after repeated topical application (Hausen 1993).

(equivalent to 20 to 80 g/kg of fresh plant) for either 14 or 21
days beginning 7 days prior to mating (Dutta and Basu 1968).

No information on the safety of gotu kola during lacta-
tion was identified. While this review did not identify any
concerns for use while nursing, safety has not been conclu-
sively established.

A reduction in conception rates was observed in mice
orally administered fresh juice of gotu kola (equivalent to
20-80 g/kg of fresh plant) for either 14 or 21 days beginning
7 days prior to mating. Conception rates were approxi-
mately 45% for treated animals and 85% for untreated con-
trols (Dutta and Basu 1968).

Administration of ethanol, methanol, and n-butanol
extracts but not a water extract of gotu kola to rats at doses
of 28 ml/kg daily for 14 days inhibited in vitro platelet reac-
tivity. The ethanol extract also inhibited dynamic coagula-
tion (Satake et al. 2007).

In Vitro Pharmacological Studies
Norelevantin vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

No adverse effects on fetal development were observed
in the offspring of mice orally administered fresh juice of
gotu kola (equivalent to 20-80 g/kg of fresh plant) for either
14 or 21 days beginning 7 days prior to cohabitation with
males (Dutta and Basu 1968).

No information on the safety of gotu kola during lacta-
tion was identified.

V. ToxiciTy STUDIES
Acute Toxicity

The LDs, of orally administered hydroalcoholic extract of
gotu kola in rats could not be determined at doses up to 675
mg/kg (De Lucia et al. 1997).

Short-Term Toxicity

No adverse effects were observed in rats orally adminis-
tered 150 mg/kg of a hydroalcoholic extract of gotu kola
daily for 30 days. Plasma glucose and protein levels showed
no changes, and no alterations in the stomach, liver, spleen,
or kidneys were observed (De Lucia et al. 1997).

No adverse effects were observed in mice orally
administered up to 1 mg/kg gotu kola aqueous extract
daily for 15 days (Rao et al. 2005).

Genotoxicity

Mutagenic activity of aqueous and ethanolic extracts of
gotu kola was observed in Salmonella typhimurium strain
TA98 with but not without metabolic activation (Mills and
Bone 2005; Rivera et al. 1994). Conversely, weak to moder-
ate inhibition of mutagenicity was observed in Salmonella
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typhimurium strains TA98 and TA100 treated with a gotu
kola extract (Yen et al. 2001), and a dose-dependent decrease
in chemically induced genotoxic damage (chromosomal
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Cephaelis ipecacuanha (Brot.) Tussac

SCN: ipecac
Syn: Psychotria ipecacuanha (Brot.) Stokes

Quick REFERENCE SUMMARY

Safety Class: 3
Interaction Class: A

CONTRAINDICATIONS

Not for use except under the supervision of an expert qual-
ified in the appropriate use of this substance (CFR 2011;
Manno and Manno 1977; Manoguerra and Cobaugh 2005;
Quang and Woolf 2000).

OTHER PRECAUTIONS

Sufficient doses will cause nausea and vomiting in most
people (Lloyd 1897; Manno and Manno 1977; Manoguerra
and Cobaugh 2005; Silber 2005, Wichtl 2004, Wood and
LaWall 1926).

DRUG AND SUPPLEMENT INTERACTIONS
None known.

Cephaelis ipecacuanha

aberrations and sister chromatid exchanges) was observed
in human lymphocytes treated with gotu kola extracts
(Siddique et al. 2008).
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Rubiaceae

OCN: Brazilian ipecac; ipecacuanha; Rio ipecac
Part: rhizome

STANDARD DOSE

The emetic dose of ipecac syrup (U.S.P) is 15 ml (CFR 2011).
The standard therapeutic dose for ipecac as an expectorant
is achieved at an adult dose of 0.4 to 1.4 ml of ipecac syrup
(U.S.P) (Martindale and Reynolds 1996).

For emetic purposes, a single dose is required for
80-85% of patients, while 10-15% require two doses, and
4-5% of patients do not vomit after administration of ipe-
cac (Manoguerra and Cobaugh 2005).

NorTiIcE

Emetic (Leung and Foster 1996; Martindale and Reynolds
1996; Wichtl 2004; Wood and LaWall 1926); see Appendix 2.

EpiTors” NOTES

Ipecac syrup sold in the United States must be in packages
of less than 1.0 ounce and labeled with contraindications for
use in unconscious persons, or following the consumption
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Cephaelis ipecacuanha

of “strychnine, corrosives such as alkalies (lye) and strong
acids, or petroleum distillates such as kerosene, gasoline,
coal oil, fuel oil, paint thinner, or cleaning fluid.” Packaging
must also direct the user to call a physician, poison control
center, or hospital prior to use, and to keep the product out
of reach of children. Labeling should also indicate that the
standard dose of ipecac syrup is 1 tablespoon (15 ml) in per-
sons over 1 year of age (CFR 2011).

Concentrated preparations such as fluid extracts of ipe-
cac can be extremely toxic (Gilman et al. 1985; Martindale
and Reynolds 1996) and should be used only under proper
supervision. Ipecac has an irritant effect on the skin and
mucous membranes and should be handled with care.
Inhalation of airborne dust from ipecac has been associ-
ated with induction of asthma and sensitization to ipecac
(Persson 1991; Wichtl 2004).

ADVERSE EVENTS AND SIDE EFFECTS

Sufficient doses of ipecac syrup generally induce vomiting
within 15 to 30 minutes after ingestion (Manoguerra and
Cobaugh 2005).

Adpverse events associated with use of ipecac for induc-
tion of vomiting include violent and prolonged vomiting,
diarrhea, atypical lethargy, rupture of the stomach, tears
of the upper gastrointestinal tract, hemorrhagic gastroen-
teritis, slowing of the heart rate, brain hemorrhages, and
air in the space between the lungs (pneumomediastinum)
(Czajka and Russell 1985; Quang and Woolf 2000).

Chronic ipecac abuse by anorexic or bulimic individu-
als has been associated with cardiac toxicity, generalized
muscle weakness, metabolic disturbances, shock, and
death (Quang and Woolf 2000).

PHARMACOLOGICAL CONSIDERATIONS

Use of ipecac in the management of poisonings is now
discouraged by a number of organizations, with activated
charcoal or other treatment protocols being recognized as
safer and more effective (Manoguerra and Cobaugh 2005;
Meadows-Oliver 2004; Silber 2005).

In 2003, the American Academy of Pediatrics issued
a policy statement recommending that ipecac syrup no
longer be routinely used in the home as a poison treat-
ment strategy (AAP 2003). A 1997 joint statement issued by
American and European toxicology organizations recom-
mended that ipecac syrup not be routinely administered
in the management of poisoned patients (Krenzelok et al.
1997). A 2005 statement from the American Association of
Poison Control Centers provided further clinical guide-
lines indicating that ipecac may be appropriate for use in
a limited number of situations. These guidelines indicate

that, for emetic purposes, ipecac syrup should not be used
unless directed by a healthcare professional, and should
not be used if:

¢ A patient is comatose or has altered mental status
and the risk of breathing in the stomach contents
is high.

¢ The patient is having convulsions.

¢ The substance ingested is capable of causing
altered mental status or convulsions.

¢ The substance ingested is a caustic or corrosive
agent.

¢ The substance ingested is a low viscosity petro-
leum distillate with the potential for pulmonary
aspiration.

¢ The patient has a medical condition that may be
exacerbated by vomiting (e.g., severe hypertension,
bradycardia, hemorrhagic diathesis) (Manoguerra
and Cobaugh 2005).

Other guidelines list additional “relative contraindi-
cations” beyond the “absolute contraindications” listed
above. These guidelines indicate that ipecac should not be
used if:

¢ The patient is already vomiting.

* More than 1 hour has passed since ingestion of the
product of concern.

¢ The patient is susceptible to bleeding or hemor-
rhaging (bleeding diathesis).

¢ An oral antidote to the consumed poison is
available.

¢ The patient is less than 6 months of age.

e The patient is elderly or has a history of heart
disease.

¢ The patient ingested cardiotoxic drugs (calcium-
channel blockers, beta blockers) (Quang and
Woolf 2000).

Ipecac should not be used in persons with heart dis-
ease (Gilman et al. 1985; Mitchell 1983).

PREGNANCY AND LACTATION

No studies on the safety of ipecac during pregnancy or lac-
tation were identified. Based on the emetic effects, use of
ipecac during pregnancy is not recommended except under
the supervision of a qualified healthcare practitioner.

While this review did not identify any concerns for
use while nursing, safety has not been conclusively estab-
lished, and this substance is not recommended for use
except under the supervision of an expert qualified in its
appropriate use.
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REeviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug
or Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS
Case Reports of Adverse Events

Adverse events associated with use of ipecac for induc-
tion of vomiting include violent and persistent vomiting,
gastric rupture, Mallory-Weiss tears, hemorrhagic gastro-
enteritis, bradycardia, cerebral hemorrhages, and air in the
space between the lungs (pneumomediastinum) (Quang
and Woolf 2000). Cases of protracted vomiting (in some
cases, lasting for several days) have been reported in 2- to
4-year-olds administered 15 to 30 ml of ipecac syrup. Some
of these cases were fatal (Manno and Manno 1977).

Chronic ipecac abuse by anorexic or bulimic individu-
als has been associated with cardiac toxicity characterized
by PR prolongation, T-wave abnormalities, QRS abnormali-
ties, congestive cardiomyopathy, and atrial and ventricular
dysrhythmia. Generalized muscle weakness, myopathy,
diarrhea, mild tremors, edema, dehydration, metabolic dis-
turbances (hypokalemia, hypochloremic acidosis, eleva-
tion of creatinine phosphokinase), shock, and death have
also been reported after chronic use (Manno and Manno
1977; Quang and Woolf 2000).
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Cephaelis ipecacuanha

Ipecac has an irritant effect on the skin and mucous
membranes and should be handled with care. Inhalation of
airborne dust from ipecac has been associated with induc-
tion of asthma and sensitization to ipecac (Persson 1991;
Wichtl 2004).

III. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies

A follow-up study with 146 patients that had been admin-
istered ipecac syrup indicated that within 4 hours after
ipecac-induced emesis, 33.6% had no symptoms and 17.1%
experienced protracted emesis. Incidences of diarrhea and
atypical lethargy were higher after ipecac-induced emesis
than in patients not receiving ipecac syrup (Czajka and
Russell 1985).

Animal Pharmacological Studies

In an animal model of anorexia nervosa, rats were intra-
peritoneally administered ipecac daily for 4 to 10 weeks.
The treatment induced myopathy that resolved completely
after 6 to 12 weeks after cessation of ipecac (Hopf and
Goebel 1993).

In Vitro Pharmacological Studies
Norelevantin vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

No studies on the safety of ipecac during pregnancy or lac-
tation were identified.

V. ToxiciTy STUDIES
Acute Toxicity

The LD;, of the compound emetine intraperitoneally
administered in rats is 12.1 mg/kg, while that of the com-
pound cephaeline is 9.9 mg/kg (Radomski et al. 1952).
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Ceratonia siliqua
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Ceratonia siliqua L.

SCN: carob
OCN: locust bean; St. John’s bread

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug
or Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS

Case Reports of Adverse Events

Occupational asthma from repeated exposure to carob
flour has been reported (Scoditti et al. 1996; van der Brempt
etal. 1992). An allergic reaction to carob bean gum has been
reported (Savino et al. 1999).

Radomski, J.L., E.C. Hagan, H.N. Fuyat, and A.A. Nelson. 1952.
The pharmacology of ipecac. J. Pharm. Exp. Ther. 104(4):421-426.

Silber, T.J. 2005. Ipecac syrup abuse, morbidity, and mortality:
Isn’t it time to repeal its over-the-counter status? |. Adolesc.
Health 37(3):256-260.

Wichtl, M. 2004. Herbal drugs and phytopharmaceuticals: A handbook
for practice on a scientific basis. 3rd ed. Boca Raton, FL: CRC Press.

Wood, H., and C. LaWall. 1926. The dispensatory of the United
States of America. Philadelphia: J.B. Lippincott.

Fabaceae

Part: fruit

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION
No adverse effects of carob bean gum on fetal development
were observed in animal studies (FAO/WHO 1981).

No information on the safety of carob bean gum dur-
ing lactation was identified. While this review did not iden-
tify any concerns for use while nursing, safety has not been
conclusively established.

ITI. PHARMACOLOGY AND PHARMACOKINETICS

Human Pharmacological Studies

In healthy human volunteers, the addition of carob bean
gum (9.5 g/1000 kcal) to the diet for 2 weeks resulted in a
significant reduction in the absorption of calcium, iron, and
zinc as compared to the control diet, while the absorption of
copper remained unchanged (Harmuth-Hoene et al. 1982).

Animal Pharmacological Studies
Norelevantanimal pharmacological studies were identified.

In Vitro Pharmacological Studies
Norelevantin vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

No teratogenic effects of carob bean gum were observed in
rats or mice orally administered up to 1300 mg/kg, ham-
sters administered up to 1000 mg/kg, or rabbits adminis-
tered up to 196 mg/kg. A dose of 910 mg/kg was lethal to
most pregnant rabbits, and a dose of 1300 mg/kg was lethal
to 25% of pregnant mice (FAO/WHO 1981).
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No information on the safety of carob bean gum dur-
ing lactation was identified.

V. ToxiciTy STUDIES
Acute Toxicity

The LD;, of orally administered carob bean gum in rats
could not be determined at doses up to 5 g/kg (FAO/WHO
1981).
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Cetraria islandica (L.) Ach.

SCN: Iceland moss

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

REviEwW DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Cetraria islandica

Chronic Toxicity

No histopathological effects were observed in rats and mice
fed diets containing 2.5 or 5.0% locust bean gum daily for 103
weeks. In male mice on the 5.0% diet, a depression in body
weight gain was observed (Melnick et al. 1983; NTP 1981).

Genotoxicity

Weak mutagenic activity of a carob extract was observed in
Salmonella typhimurium strains TA98 and TA100 (Alkofahi
et al. 1990).

NTP. 1981. Carcinogenesis bioassay of locust bean gum (CAS
No. 9000-40-2) in F344 rats and B6C3F1 mice (feed study). In
National Toxicology Program Technical Report Series Report No 221.
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and asthma caused by occupational exposure to carob bean
flour. J. Allergy Clin. Immunol. 90(6, Pt. 1):1008-1010.

Parmeliaceae

Part: thallus

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION
No information on the safety of Iceland moss in pregnancy
or lactation was identified in the scientific or traditional
literature. Although this review did not identify any con-
cerns for use while pregnant or nursing, safety has not
been conclusively established.

Case Reports of Suspected Drug
or Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.
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Chaenomeles speciosa

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS
Adverse Events Reported in Clinical Trials

In clinical studies, pastilles containing amounts equivalent
to 0.5 to 5 g of Iceland moss were generally well tolerated
when taken daily for 4 or 5 days (Bradley 2006; ESCOP 2003).

Case Reports of Adverse Events
No case reports of adverse events were identified.

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
Norelevanthuman pharmacological studies were identified.

Animal Pharmacological Studies

As compared to control animals, significantly less arthritis
was observed in mice with antigen-induced arthritis subcuta-
neously administered 2.5 mg/kg of an aqueous Iceland moss
extract twice a week for 14 days before arthritis was induced
and continuing for 36 days after (Freysdottir et al. 2008).
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Chaenomeles speciosa (Sweet) Nakai

SCN: flowering quince
Syn: Chaenomeles lagenaria (Loisel.) Koidz.
PN: mu gua (fruit)

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

In Vitro Pharmacological Studies

Upregulation of IL10 and IL12p40 secretion was observed
in human monocyte-derived immature dendritic cells
cultured with an aqueous extract from Iceland moss
(Freysdottir et al. 2008).

IV. PREGNANCY AND LACTATION

No information on the safety of Iceland moss in pregnancy
or lactation was identified.

V. ToxicITy STUDIES
Acute Toxicity

Gastrointestinal upset was observed in mice fed diets con-
taining 50% Iceland moss daily, and the mice died within 6
days (Airaksinen et al. 1986a).

Subchronic Toxicity

In rats fed diets containing 25% Iceland moss (pretreated
either by boiling for 10 min, or soaking in a 2% wood ash
solution for 2 days) for 3 months, kidneys of some animals
had focal tubular damage and an increase in glomerular
cell counts. Urinary protein levels were higher as com-
pared to control. A reduction in weight gain was observed
(Airaksinen et al. 1986b).

ESCOP. 2003. ESCOP monographs: The scientific foundation for
herbal medicinal products. 2nd ed. Exeter, UK.: European
Scientific Cooperative on Phytotherapy.

Freysdottir, J., S. Omarsdottir, K. Ingolfsdottir, A. Vikingsson, and
E.S. Olafsdottir. 2008. In vitro and in vivo immunomodulating
effects of traditionally prepared extract and purified compounds
from Cetraria islandica. Int. Immunopharmacol. 8(3):423-430.

Rosaceae

OCN: Chinese quince; Japanese quince
Part: fruit

Ep1iTors” NoOTE

Although one reference text on traditional Chinese medicine
contraindicates flowering quince in persons with excessive
stomach acid (Bensky et al. 2004), another reference does not
indicate any such concern (Chen and Chen 2004).

ADVERSE EVENTS AND SIDE EFFECTS

Allergic reactions have been reported after topical expo-
sure to flowering quince (Bensky et al. 2004).
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PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

No information on the safety of flowering quince in
pregnancy or lactation was identified in the scientific or

ReviEw DETAILS

I. DRuG AND SUPPLEMENT INTERACTIONS

Clinical Trials of Drug or Supplement Interactions
No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug

or Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS

Case Reports of Adverse Events

Allergic reactions have been reported after topical expo-
sure to flowering quince (Bensky et al. 2004).
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Chamaelirium luteum (L.) A. Gray

SCN: false unicorn
OCN: blazing star; fairy wand; helonias

Quick REFERENCE SUMMARY

Safety Class: 1

Interaction Class: A
CONTRAINDICATIONS

None known.

OTHER PRECAUTIONS

None known.

DRUG AND SUPPLEMENT INTERACTIONS

None known.

ADVERSE EVENTS AND SIDE EFFECTS

Large doses (standard dose listed as 0.5-1 g of powdered
root) of false unicorn may be emetic (Felter and Lloyd 1898).

Chamaelirium luteum

traditional literature. Although this review did not identify
any concerns for use while pregnant or nursing, safety has
not been conclusively established.

III. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
Norelevanthuman pharmacological studies were identified.

Animal Pharmacological Studies
Norelevantanimal pharmacological studies were identified.

In Vitro Pharmacological Studies

No relevant in vitro pharmacological studies were
identified.

IV. PREGNANCY AND LACTATION

No information on the safety of flowering quince during
pregnancy or lactation was identified.

V. Toxicity STUDIES
No toxicity studies were identified.

Chen, ] K., and T.T. Chen. 2004. Chinese medical herbology and phar-
macology. City of Industry, CA: Art of Medicine Press.

Liliaceae

Part: rhizome

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

Historically, false unicorn has been used to treat morning
sickness and to reduce the risk of miscarriage in women
with a history of miscarriage (Felter and Lloyd 1898).

No information on the safety of false unicorn in lacta-
tion was identified. While this review did not identify any
concerns for use while nursing, safety has not been conclu-
sively established.
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Chamaemelum nobile

Review DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS

Clinical Trials of Drug or Supplement Interactions
No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug
or Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

I1. ApveRse EVENTS

Case Reports of Adverse Events

No case reports of adverse events were identified.
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Chamaemelum nobile (L.) All.

SCN: Roman chamomile
Syn: Anthemis nobilis L.

Quick REFERENCE SUMMARY

Safety Class: 2b
Interaction Class: A

CONTRAINDICATIONS

Not for use in pregnancy except under the supervision of
a qualified healthcare practitioner (Kochmann 1931; van
Ttallie et al. 1932).

OTHER PRECAUTIONS

Persons with allergies to other members of the Asteraceae
family (such as feverfew or chamomile) should exercise
caution with Roman chamomile, as allergic cross-reactivity
is common to Asteraceae plants (Hausen 1979).

DRUG AND SUPPLEMENT INTERACTIONS
None known.

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevanthuman pharmacological studies were identified.

Animal Pharmacological Studies
Norelevantanimal pharmacological studies were identified.

In Vitro Pharmacological Studies

An aqueous-ethanolic extract of false unicorn showed no
significant binding activity in assays with estradiol and
progesterone receptors (Zava et al. 1998).

IV. PREGNANCY AND LACTATION

Historically, false unicorn has been used to treat morning
sickness and to reduce the risk of miscarriage in women
with a history of miscarriage (Felter and Lloyd 1898).

No information on the safety of false unicorn during
lactation was identified.

V. Toxicrty STUDIES
No toxicity studies were identified.

Zava, D.T., C.M. Dollbaum, and M. Blen. 1998. Estrogen and pro-
gestin bioactivity of foods, herbs, and spices. Proc. Soc. Exp.
Biol. Med. 217(3):369-378.

Asteraceae

OCN: dog fennel; English chamomile
Part: flower

NoTICE

Abortifacient (List and Hérhammer 1973); see Appendix 2.
Emmenagogue (List and Hoérhammer 1973; Palma
1964; Saha et al. 1961); see Appendix 2.

ADVERSE EVENTS AND SIDE EFFECTS

Allergic reactions to Roman chamomile have been reported
and confirmed by patch testing (Bossuyt and Dooms-
Goossens 1994; Giordano-Labadie et al. 2000; Hausen 1979;
McGeorge and Steele 1991; Paulsen 2002; Pereira et al. 1997).

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

References from the 1930s indicate that Roman chamo-
mile was an ingredient in abortifacient formulas sold in
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Germany at that time (Kochmann 1931; van Itallie et al.
1932). Emmenagogue activity of Roman chamomile has
been reported (Palma 1964; Saha et al. 1961). Based on these
reports, use during pregnancy is not recommended except
under the supervision of a qualified healthcare practitioner.

REeviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug
or Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADvERSE EVENTS
Case Reports of Adverse Events

A student in an aromatherapy class became light-headed,
with tachycardia, high blood pressure, and nausea, after
inhaling Roman chamomile essential oil (Maddocks-
Jennings 2004).

Contact dermatitis from Roman chamomile tea and
a topical cream containing Roman chamomile have been
reported and confirmed by patch testing (Bossuyt and
Dooms-Goossens 1994; Giordano-Labadie et al. 2000;
McGeorge and Steele 1991; Pereira et al. 1997). Sesquiterpene
lactone compounds in Roman chamomile are generally rec-
ognized as being responsible for this effect (Paulsen 2002).

II1. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies

Among 290 patients with eczema, patch testing with 5%
Roman chamomile elicited a positive reaction in only one
person (Meneghini et al. 1971). Patch testing with Roman
chamomile in individuals with prior allergy to different
Compositae plants indicated that 2 of 25 patients were aller-
gic to Roman chamomile (Hausen 1979). A maximization
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Chamaemelum nobile

No information on the safety of Roman chamomile
during lactation was identified. While this review did not
identify any concerns for use while nursing, safety has not
been conclusively established.

test in 25 healthy volunteers indicated no sensitization reac-
tions to 4% Roman chamomile essential oil (Opdyke 1979).

Animal Pharmacological Studies

In rats intravenously administered 50, 100, or 200 mg/kg
of an aqueous extract of Roman chamomile, an increase
in urine output was observed at the highest dose. Dose-
dependent hypotensive activity was observed at all dose
levels (Zeggwagh et al. 2007).

Undiluted Roman chamomile oil applied to the backs
of hairless mice produced no irritating effects. Mild irrita-
tion was observed after the oil was applied full strength to
intact or abraded rabbit skin for 24 hours (Opdyke 1979).

In Vitro Pharmacological Studies
Norelevantin vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

References from the 1930s indicate that Roman chamo-
mile was an ingredient in abortifacient formulas sold in
Germany at that time (Kochmann 1931; van Itallie et al.
1932). Emmenagogue activity of Roman chamomile has
been reported (Palma 1964; Saha et al. 1961).

No information on the safety of Roman chamomile
during lactation was identified.

V. ToxiciTy STUDIES
Acute Toxicity

The LD;, of Roman chamomile could not be determined
at doses up to 5 g/kg after oral or topical administration
(Opdyke 1979).

Genotoxicity

No mutagenic activity of Roman chamomile essential oil
was seen in the Bacillus subtilis rec assay and the Salmonella/
microsome reversion assay (Zani et al. 1991).
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sensitive patients. Dermatologica 159(1):1-11.
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List, PH., and H. Hérhammer. 1973. Hagers handbuch der phar-
mazeutischen praxis. Berlin: Springer.
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Chamaesyce hirta
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Paulsen, E.2002. Contact sensitization from Compositae-containing
herbal remedies and cosmetics. Contact Dermat. 47(4):189-198.

Chamaesyce hirta (L.) Millsp.

SCN: pill-bearing spurge
Syn: Euphorbia hirta L.; Euphorbia pilulifera auct. non L.

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

STANDARD DoOSE

As an expectorant, 2.0 g (Cook and Martin 1948; Powers et
al. 1942); the emetic dose may be similar.

Review DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug
or Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Pereira, F., R. Santos, and A. Pereira. 1997. Contact dermatitis
from chamomile tea. Contact Dermat. 37(6):307.

Saha,].C.,E.C.Savini, and S. Kasinthan. 1961. Cited in Farnsworth,
N.R.,, AS. Bingel, G.A. Cordell, FA. Crane, and H.H. Fong.
1975. Potential value of plants as sources of new antifertility
agents L. J. Pharm. Sci. 64(4):535-598.

van Itallie, L., A. Harmsma, and LW. van Esveld. 1932.
Abortifacients, particularly apiole. Arch. Exp. Pathol.
Pharmakol. 165:84-100.

Zani, F, G. Massimo, S. Benvenuti, et al. 1991. Studies on the geno-
toxic properties of essential oils with Bacillus subtilis rec-assay and
Salmonella/microsome reversion assay. Planta Med. 57(3):237-241.

Zeggwagh, N.A,, ].B. Michel, M. Eddouks, and A. Pereira. 2007.
Acute hypotensive and diuretic activities of Chamaemelum
nobile aqueous extract in normal rats. Am. J. Pharmacol. Toxicol.
2(3):140-145.

Euphorbiaceae

OCN: asthma herb; garden euphorbia
Part: herb

Norice
Diuretic (Johnson et al. 1999); see Appendix 2.

ADVERSE EVENTS AND SIDE EFFECTS

May cause nausea and vomiting (Felter and Lloyd 1898; List
and Horhammer 1973).

PHARMACOLOGICAL CONSIDERATIONS

Traditional use and an animal study indicate that pill-bear-
ing spurge is a diuretic (Johnson et al. 1999).

PREGNANCY AND LACTATION

No information on the safety of pill-bearing spurge in
pregnancy or lactation was identified in the scientific or
traditional literature. Although this review did not identify
any concerns for use while pregnant or nursing, safety has
not been conclusively established.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADvERSE EVENTS

Case Reports of Adverse Events

No case reports of adverse events were identified.
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ITII. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies

In rats orally administered single doses of 50 or 100 mg/
kg of water or ethanol extracts of pill-bearing spurge daily,
a time-dependent increase in urine output was observed.
The water extract increased the urine excretion of sodium,
potassium, and bicarbonate. In contrast, the ethanol extract
increased the excretion of bicarbonate, decreased the loss
of potassium, and had little effect on renal removal of
sodium. The activity of pill-bearing spurge was noted as
similar to the drug acetazolamide (Johnson et al. 1999).

In Vitro Pharmacological Studies
No relevant in vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

An ethnobotanical study indicated that pill-bearing spurge
isused in Trinidad and Tobago to treat infertility (Lans 2007).

LiTERATURE CITED
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Changium smyrnioides Wolff

SCN: changium
PN: ming dang shen (root)

Quick REFERENCE SUMMARY

Safety Class: 2b
Interaction Class: A

CONTRAINDICATIONS

Not for use in pregnancy except under the supervision of a
qualified healthcare practitioner (Bensky et al. 2004).

OTHER PRECAUTIONS
None known.

Changium smyrnioides

No information on the safety of pill-bearing spurge
during lactation was identified.

V. ToxiciTy STUDIES

Acute Toxicity

No adverse effects were observed in chickens orally
administered 2 g/kg of an aqueous extract of pill-bearing
spurge. Parameters observed included liver enzyme levels

and microscopic evaluation of livers and kidneys (Hashemi
et al. 2008).

Short-Term Toxicity

In rats orally administered 10 g/kg of pill-bearing spurge
aqueous extract daily for 14 days, leukocytosis, macrocytic
hypochromic anemia, reduction in packed cell volume, and
an elevation of liver enzyme levels (ALT and AST) were
observed. By the end of the study, 20% of the animals in the
pill-bearing spurge group had died (Adedapo et al. 2004).

Johnson, P.B., EM. Abdurahman, E.A. Tiam, I. Abdu-Aguye, and
LM. Hussaini. 1999. Euphorbia hirta leaf extracts increase urine
output and electrolytes in rats. J. Ethnopharmacol. 65(1):63-69.

Lans, C. 2007. Ethnomedicines used in Trinidad and Tobago for
reproductive problems. J. Ethnobiol. Ethnomed. 3:13.

List, PH., and H. Hérhammer. 1973. Hagers handbuch der phar-
mazeutischen praxis. Berlin: Springer.

Powers, J.L., E.H. Wirth, and A.B. Nichols. 1942. National formulary.
7th ed. Washington, DC: American Pharmaceutical Association.

Apiaceae

Part: root

DRUG AND SUPPLEMENT INTERACTIONS
None known.

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS
None known.
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Chelidonium majus

PREGNANCY AND LACTATION

A reference text on traditional Chinese medicine indi-
cates that changium should not be used during pregnancy
(Bensky et al. 2004).

Review DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug
or Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS
Case Reports of Adverse Events
No case reports of adverse events were identified.

LITERATURE CITED
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Chelidonium majus L.

SCN: celandine
OCN: greater celandine

Quick REFERENCE SUMMARY

Safety Class: 2b, 2c, 2d
Interaction Class: A

CONTRAINDICATIONS

Not for use in pregnancy or lactation except under the super-
vision of a qualified healthcare practitioner (BfArM 2008).

Not for use in persons with biliary obstruction, hav-
ing a history of liver disease, or taking substances contra-
indicated with liver disease (Benninger et al. 1999; BfArM
2008; Crijns et al. 2002; ESCOP 2003; Greving et al. 1998;
Hardeman et al. 2008; Rifai et al. 2006; Stickel et al. 2003).

Not for use in excess of 2 to 4 weeks unless under the
supervision of a qualified healthcare practitioner (BfArM
2008; ESCOP 2003; Mills and Bone 1999; Wichtl 2004).

No information on the safety of changium during lac-
tation was identified. While this review did not identify
any concerns for use while nursing, safety has not been
conclusively established.

III. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
Norelevanthuman pharmacological studies were identified.

Animal Pharmacological Studies
Norelevantanimal pharmacological studies were identified.

In Vitro Pharmacological Studies
Norelevantin vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

A reference text on traditional Chinese medicine indi-
cates that changium should not be used during pregnancy
(Bensky et al. 2004).

No information on the safety of changium during lac-
tation was identified.

V. ToxicITy STUDIES
No toxicity studies were identified.

Papaveraceae

Part: herb

Do not exceed recommended dose (ESCOP 2003).

OTHER PRECAUTIONS

If signs of liver damage (yellowing of the skin or eyes, dark
urine, abnormally colored stool, pain in the upper abdo-
men, nausea, loss of appetite, fatigue) are observed during
celandine use, celandine use should be stopped, and appro-
priate medical attention should be sought (BfArM 2008).

DRUG AND SUPPLEMENT INTERACTIONS
None known.

STANDARD DOSE

The recommended dose is 125-700 mg of standardized
hydroalcoholic extract (924 mg total alkaloids); 2-4 ml
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of tincture three times daily; 1-2 ml of fluid extract three
times daily (ESCOP 2003).

NorTICE

Berberine (0.011-0.25%) (Frohne and Pfander 2000;
Kursinszki et al. 2006; Osol and Farrar 1955; Sarkozi et al.
2006; Tome and Colombo 1995); see Appendix 1.

EpiTors’ NOTE

Due to reported cases of liver toxicity, German regulatory
authorities recommend that liver function values should be
monitored if celandine is used for more than 4 weeks at a
time at daily doses greater than 2.5 g or containing over
2.5 mg of alkaloids (calculated as chelidonin) (BfArM 2008;
ESCOP 2003; Wichtl 2004).

ADVERSE EVENTS AND SIDE EFFECTS

Cases of acute hepatitis, often cholestatic in nature, have
been reported in persons taking celandine (Benninger et al.
1999; Crijns et al. 2002; Greving et al. 1998; Hardeman et al.
2008; Rifai et al. 2006; Stickel et al. 2003). None of the cases
of hepatitis were fatal, and all were reversed on discontinu-
ation of celandine. In some cases the patients were also tak-
ing pharmaceutical drugs that have been associated with

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug
or Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS
Case Reports of Adverse Events

A case series describes 10 incidences of acute hepatitis
that were observed over a 2-year period. Cholestasis was
observed in 5 of the 10 patients, and in 7 of the 10 cases,
the hepatitis was characterized as drug-induced. No liver
failure occurred in any of the patients, and cessation of cel-
andine resulted in resolution of hepatitis. Use of celandine
was from 1 to 9 months. Prescription and nonprescrip-
tion drugs and herbal supplements were also being used
in some cases, including thyroxine (2 patients), iodide (2
patients), estradiol (2 patients), and amitriptyline (1 patient)
(Benninger et al. 1999). Cholestatic hepatitis has been

Chelidonium majus

cholestatic hepatitis (Huang and Liaw 1995; Kullak-Ublick
and Meier 2000).

An herbal reference text notes that celandine infusions
(hot water extracts) have significantly lower concentra-
tions of alkaloids as compared to more recently available
commercial extracts, and that the historical lack of adverse
effects may be attributed to the lower alkaloid content in
traditional preparations (Wichtl 2004).

Mild gastrointestinal disturbances, such as nausea, upset
stomach, and diarrhea, have been reported as side effects of
celandine (ESCOP 2003). Severe irritation of the digestive sys-
tem has been reported in association with consumption of
the fresh plant (Kingsbury 1964; Nelson et al. 2006).

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

No information on the safety of celandine in pregnancy or
lactation was identified. In this work, the contraindications
for use in pregnancy and lactation are based primarily on
concerns regarding the cases of liver toxicity reported in
association with celandine use, as the implications of these
case reports, and possible mechanisms of liver toxicity,
have yet to be fully understood.

associated with antithyroid medications, estradiol, and
amitriptyline (Huang and Liaw 1995; Kullak-Ublick and
Meier 2000; Larrey et al. 1988; Randeva et al. 2000).

Cholestatic hepatitis was reported in a 35-year-old
woman who had been taking celandine for 4 months. The
woman had been taking thyroxine for 5 years and took a
course of roxithromycine in the month prior to the hepa-
titis (Greving et al. 1998). Severe cholestatic hepatitis was
reported in a 39-year-old woman, with both incidences
temporally related to the use of celandine. In both cases,
the woman was taking or had recently finished taking
either sulfamethoxazole or penicillin (Stickel et al. 2003).

Noncholestatic hepatitis was reported in a 28-year-
old woman who had been taking celandine for 4 months
(~4-8 mg of “active principle” per dose). The woman had
been taking mestranol and chlormadinone acetate for sev-
eral years, St. John’s wort for 2 months, and had completed
a course of tetracycline 6 months prior to the hepatitis
(Greving et al. 1998).

Cholestatic hepatitis indicative of drug toxicity was
reported in a 69-year-old man that had taken celandine
capsules (about 2 daily, each containing 4 mg of chelidonin)
(Stickel et al. 2003). A 58-year-old man experienced severe
acute cholestatic hepatitis in association with use of a cel-
andine and turmeric product (dose and duration of use not
specified) (Rifai et al. 2006). A 42-year-old woman devel-
oped jaundice due to acute hepatitis after several weeks of
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Chelidonium majus

using celandine. Liver functions returned to normal within
2 months of withdrawal from celandine (Crijns et al. 2002).
Acute hepatitis was reported in a 58-year-old woman after
she began taking capsules of celandine, gentian, and tur-
meric (Hardeman et al. 2008).

Hemolytic anemia with kidney failure, liver cytoly-
sis, and thrombocytopenia was reported in a 72-year-old
woman who had occasionally consumed a tea of celandine
(Pinto Garcia et al. 1990).

Overdose of celandine may cause abdominal pain,
gastrointestinal cramps, urinary urgency, and hematuria
(ESCOP 2003).

Contact dermatitis was reported in a 64-year-
old woman who was using celandine juice topically
(Etxenagusia et al. 2000).

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
Norelevanthuman pharmacological studies were identified.

Animal Pharmacological Studies

No hepatoprotective activity was observed against carbon
tetrachloride-induced liver toxicity in rats after animals
were intraperitoneally administered 100 or 200 mg/kg of
an aqueous extract of celandine (Sever Yilmaz et al. 2007).

Hepatoprotective, antitumor, and antigenotoxic activ-
ity was reported in mice with chemically induced liver
tumors orally administered 0.1 ml daily (per 18 to 22 g ani-
mal) of an ethanol extract of celandine for 60 or 120 days
(Biswas et al. 2008).

In Vitro Pharmacological Studies

Alkaloids isolated from celandine (chelerythrine, sanguin-
arine, berberine, and coptisine) had a significant inhibi-
tory effect in mitochondrial respiration in mouse liver cells
(Barreto et al. 2003).

IV. PREGNANCY AND LACTATION

No information on the safety of celandine in pregnancy or
lactation was identified.

V. ToxiciTy STUDIES

See Sanguinaria canadensis for additional toxicity studies on
the compound sanguinarine.

LiTERATURE CITED

Barreto, M.C., R.E. Pinto, J.D. Arrabaca, and M.L. Pavao. 2003.
Inhibition of mouse liver respiration by Chelidonium majus iso-
quinoline alkaloids. Toxicol. Lett. 146(1):37-47.

Benninger, J., H.T. Schneider, D. Schuppan, T. Kirchner, and E.G.
Hahn. 1999. Acute hepatitis induced by greater celandine
(Chelidonium majus). Gastroenterology 117(5):1234-1237.

Acute Toxicity
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Genotoxicity
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Cytotoxicity
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Arar 2003).
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13 pg/ml for coptisine, 100 pg/ml for prototropine, and
over 100 pg/ml for chelidonine (ESCOP 2003).
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Chimaphila umbellata (L.) W.P.C. Barton

SCN: pipsissewa
OCN: prince’s pine

Quick REFERENCE SUMMARY
Safety Class: 1

Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

Chimaphila umbellata
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Pyrolaceae

Part: herb

DRUG AND SUPPLEMENT INTERACTIONS
None known.

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS
None known.
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Chionanthus virginicus

PREGNANCY AND LACTATION

No information on the safety of pipsissewa in pregnancy
or lactation was identified in the scientific or traditional

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS

Clinical Trials of Drug or Supplement Interactions
No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug

or Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS

Case Reports of Adverse Events

No case reports of adverse events were identified.
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Chionanthus virginicus L.
SCN: fringetree

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

EpiTors’ NOTE

No cautions for use of fringe tree are reported in historical
American medical texts (Felter and Lloyd 1898; Remington
and Wood 1918).

literature. Although this review did not identify any con-
cerns for use while pregnant or nursing, safety has not
been conclusively established.

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevanthuman pharmacological studies were identified.

Animal Pharmacological Studies
Norelevantanimal pharmacological studies were identified.

In Vitro Pharmacological Studies
Norelevantin vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

No information on the safety of pipsissewa in pregnancy or
lactation was identified.

V. ToxicITy STUDIES

The leaf of pipsissewa contains 18 to 22% of the com-
pound arbutin (Shnyakina et al. 1981; Trubachev 1967). See
Arctostaphylos uva-ursi Toxicity Studies for toxicity data on
arbutin.

Trubachev, A.A. 1967. Phytochemical study of Chimaphila umbel-
lata. Tr. Leningrad Khim. 21:176-182.

Oleaceae

Part: root bark

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

No information on the safety of fringetree in pregnancy or
lactation was identified in the scientific or traditional litera-
ture. Although this review did not identify any concerns
for use while pregnant or nursing, safety has not been con-
clusively established.
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REeviEw DETAILS

I. DRuG AND SUPPLEMENT INTERACTIONS

Clinical Trials of Drug or Supplement Interactions
No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug
or Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ApvERrse EVENTS

Case Reports of Adverse Events

No case reports of adverse events were identified.

LiTERATURE CITED
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Chrysanthemum morifolium Ramat.

SCN: chrysanthemum

Syn: Chrysanthemum sinense Sabine; Dendranthema grandi-
florum (Ramat.) Kitam.; Dendranthema morifolium (Ramat.)
Tzvelev

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS

Persons highly sensitive to ragweed (Ambrosia artemisiifolia)
may be sensitive to chrysanthemum.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

ADVERSE EVENTS AND SIDE EFFECTS

Mild allergic skin reactions have been reported after
ingestion of chrysanthemum (Bensky et al. 2004). Contact

Chrysanthemum morifolium

III. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies

No relevant human pharmacological studies were
identified.

Animal Pharmacological Studies

No relevant animal pharmacological studies were
identified.

In Vitro Pharmacological Studies

No relevant in vitro pharmacological studies were
identified.

IV. PREGNANCY AND LACTATION

No information on the safety of fringetree in pregnancy or
lactation was identified.

V. ToxicITY STUDIES
No toxicity studies were identified.

Remington, J.P., and H.C. Wood. 1918. The dispensatory of the
United States of America. 20th ed. Philadelphia: Lippincott.

Asteraceae

PN: ju hua (flower)
OCN: florist’s chrysanthemum; mum
Part: flower

dermatitis has been reported after contact with fresh or
dried chrysanthemum (Bensky et al. 2004; Frain-Bell et al.
1979; Goncalo et al. 1996; Sertoli et al. 1985; Sharma et al.
1989).

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

No information on the safety of chrysanthemum in preg-
nancy or lactation was identified in the scientific or tradi-
tional literature. Although this review did not identify any
concerns for use while pregnant or nursing, safety has not
been conclusively established.
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Chrysopogon zizanioides

Review DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug
or Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS
Case Reports of Adverse Events

Mild allergic skin reactions have been reported after inges-
tion of chrysanthemum (Bensky et al. 2004).

Contact dermatitis to chrysanthemum has been
reported after contact with the fresh or dried material
(Bensky et al. 2004; Frain-Bell et al. 1979; Goncalo et al.
1996; Sertoli et al. 1985; Sharma et al. 1989). Airborne contact
dermatitis has also been reported, primarily in workers in
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Chrysopogon zizanioides (L.) Roberty

SCN: vetiver
Syn: Andropogon muricatus Retz.; Vetiveria zizanoides (L.)
Nash ex Small

Quick REFERENCE SUMMARY

Safety Class: 2b
Interaction Class: A

CONTRAINDICATIONS

Not for use in pregnancy except under the supervision of a
qualified healthcare practitioner (Caldecott 2006; Watt and
Breyer-Brandwijk 1962).

facilities that process chrysanthemums and other orna-
mental flowers (Sharma and Kaur 1989; Sharma et al. 1989).

III. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies
Norelevantanimal pharmacological studies were identified.

In Vitro Pharmacological Studies
Norelevantin vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

No information on the safety of chrysanthemum during
pregnancy or lactation was identified.

V. ToxicIiTy STUDIES

Genotoxicity

Antimutagenic activity of flavonoid compounds from
chrysanthemum has been observed in the Ames test for
mutagenicity in Salmonella typhimurium strains treated with
chemical mutagens (Miyazawa and Hisama 2003).

Miyazawa, M., and M. Hisama. 2003. Antimutagenic activity of
flavonoids from Chrysanthemum morifolium. Biosci. Biotechnol.
Biochem. 67(10):2091-2099.

Sertoli, A., P. Campolmi, P. Fabbri, N. Gelsomini, and E.
Panconesi. 1985. Contact eczema caused by Chrysanthemum
morifolium Ramat. G. Ital. Dermatol. Venereol. 120(5):365-370.

Sharma, S.C., and S. Kaur. 1989. Airborne contact dermatitis from
Compositae plants in northern India. Contact Dermat. 21(1):1-5.

Sharma, S.C., R.C. Tanwar, and S. Kaur. 1989. Contact dermatitis
from chrysanthemums in India. Contact Dermat. 21(2):69-71.

Poaceae

AN: ushira
Part: root

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.
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NorTiIcE

Abortifacient (Watt and Breyer-Brandwijk 1962); see
Appendix 2.

ADVERSE EVENTS AND SIDE EFFECTS

None known.

PHARMACOLOGICAL CONSIDERATIONS
None known.

REeviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS

Clinical Trials of Drug or Supplement Interactions
No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug

or Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS

Case Reports of Adverse Events

No case reports of adverse events were identified.

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
Norelevanthuman pharmacological studies were identified.
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Cibotium barometz (L.) J. Sm.

SCN: Scythian lamb
PN: gou ji (rhizome)

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

Cibotium barometz

PREGNANCY AND LACTATION

A text on Ayurvedic medicine indicates that vetiver should
not be used during pregnancy (Caldecott 2006). Another
reference reports that vetiver has been used as an abortifa-
cient (Watt and Breyer-Brandwijk 1962). An ethnobotanical
survey indicated that vetiver was one of a group of plants
used to shorten labor and expel the placenta (Lans 2007).

No information on the safety of vetiver during lacta-
tion was identified. While this review did not identify any
concerns for use while nursing, safety has not been conclu-
sively established.

Animal Pharmacological Studies
Norelevantanimal pharmacological studies were identified.

In Vitro Pharmacological Studies
Norelevantin vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

An ethnobotanical survey of medicinal plants used for
reproductive health in Trinidad and Tobago listed vetiver
as one of a group of plants used to shorten labor and expel
the placenta (Lans 2007).

A text on Ayurvedic medicine indicates that vetiver
should not be used during pregnancy (Caldecott 2006).
Another reference reports that vetiver has been used as
an abortifacient, although no details are provided on dose,
preparation, or whether the plant was used alone or in a
formula (Watt and Breyer-Brandwijk 1962).

No information on the safety of vetiver during lacta-
tion was identified.

V. ToxiciTty STUDIES
No toxicity studies were identified.

Watt, ] M., and M.G. Breyer-Brandwijk. 1962. The medicinal
and poisonous plants of southern and eastern Africa. 2nd ed.
Edinburgh: E. & S. Livingstone.

Dicksoniaceae

OCN: golden moss, Tartarian lamb
Part: rhizome

CONTRAINDICATIONS
None known.
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Cichorium intybus

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

ADVERSE EVENTS AND SIDE EFFECTS
None known.

Review DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS

Clinical Trials of Drug or Supplement Interactions
No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug

or Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS

Case Reports of Adverse Events

No case reports of adverse events were identified.

LiTERATURE CITED
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Cichorium intybus L.
SCN: chicory
AN: kasni

Quick REFERENCE SUMMARY
Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

Texts on traditional Chinese medicine do not indicate any
cautions for use of Scythian lamb during pregnancy or lacta-
tion (Bensky et al. 2004; Chen and Chen 2004). Although this
review did not identify any concerns for use while pregnant
or nursing, safety has not been conclusively established.

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
Norelevanthuman pharmacological studies were identified.

Animal Pharmacological Studies
Norelevantanimal pharmacological studies were identified.

In Vitro Pharmacological Studies
Norelevantin vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION
Texts on traditional Chinese medicine do not indicate any

cautions for use of Scythian lamb during pregnancy or lac-
tation (Bensky et al. 2004; Chen and Chen 2004).

V. ToxiciTy STUDIES
No toxicity studies were identified.

Chen, ] K., and T.T. Chen. 2004. Chinese medical herbology and phar-
macology. City of Industry, CA: Art of Medicine Press.

Asteraceae

Part: roasted root

ADVERSE EVENTS AND SIDE EFFECTS

Allergic skin reactions to chicory have been reported
(Blumenthal et al. 1998), most likely due to the presence
of sesquiterpene lactone compounds present in the fresh,
unroasted plant material (Friis et al. 1975; Malarz et al.
2002; Pyrek 1985; Ross et al. 1993).

Animal studies have indicated that chicory root
may modify glucose regulation (Kaur and Gupta 2002;
Pushparaj et al. 2007). People with diabetes are advised to
monitor their blood sugar closely and discuss the use of
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this herb with a qualified healthcare practitioner prior to
use.

PHARMACOLOGICAL CONSIDERATIONS
None known.

REeviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS

Clinical Trials of Drug or Supplement Interactions
No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug
or Supplement Interactions
No case reports of suspected drug or supplement interac-

tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS

Case Reports of Adverse Events

No case reports of adverse events were identified.

II1. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies

No relevant human pharmacological
identified.

studies were

Animal Pharmacological Studies

A decrease in serum glucose levels with no change in
serum insulin levels was observed in diabetic rats orally
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Cichorium intybus

PREGNANCY AND LACTATION

No information on the safety of chicory in pregnancy or
lactation was identified in the scientific or traditional litera-
ture. Although this review did not identify any concerns
for use while pregnant or nursing, safety has not been con-
clusively established.

administered 125 mg/kg of an extract of whole chicory
plant (Pushparaj et al. 2007).

In Vitro Pharmacological Studies

No relevant in vitro pharmacological studies were
identified.

IV. PREGNANCY AND LACTATION

No information on the safety of chicory in pregnancy or
lactation was identified.

V. ToxiciTy STUDIES
Short-Term Toxicity

No adverse effects, including clinical observations, changes
in body weights, food consumption, clinical pathology,
gross necropsy, and histology, were observed in rats orally
administered up to 1 g/kg chicory root extract daily for
28 days. Based on the results of that study, the researchers
indicated that the no-observed-adverse-effect level was 1
g/kg daily (Schmidt et al. 2007).

Genotoxicity

No mutagenic activity of a chicory root extract was
observed in the Ames test for mutagenicity in Salmonella
with or without metabolic activation (Schmidt et al. 2007).

Pushparaj, PN., H.K. Low, ]. Manikandan, B.K. Tan, and C.H. Tan.
2007. Anti-diabetic effects of Cichorium intybus in streptozoto-
cin-induced diabetic rats. J. Ethnopharmacol. 111(2):430-434.

Pyrek, J.S.T. 1985. Sesquiterpene lactones of Cichorium intybus
and Leontodon autumnalis. Phytochemistry 24:186-188.

Ross, ].S., H. Du Peloux Menage, ].L.M. Hawk, and L.R. White.
1993. Sesquiterpene lactone contact sensitivity: Clinical pat-
terns of Compositae dermatitis and relationship to chronic
actinic dermatitis. Contact Dermat. 29(2):84-87.

Schmidt, B.M., N.1lic, A. Poulev, and I. Raskin. 2007. Toxicological
evaluation of a chicory root extract. Food Chem. Toxicol.
45(7):1131-1139.
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Cinchona spp.

Cinchona spp.

Cinchona calisaya Wedd.

SCN: yellow cinchona

Syn: Cinchona ledgeriana Moens ex Trimen
OCN: calisaya; yellow quinine

Cinchona officinalis L.
SCN: red cinchona

Quick REFERENCE SUMMARY

Safety Class: 2b,2d
Interaction Class: A

CONTRAINDICATIONS

Not for use in pregnancy except under the supervision of a
qualified healthcare practitioner (Blaschek et al. 2006; Wichtl
2004).

Do not exceed recommended dose (Martindale and
Reynolds 1996).

OTHER PRECAUTIONS

The compound quinine may cause serious and potentially
life-threatening hypersensitivity reactions in some individ-
uals (Belkin 1967; BfR 2005; Brasic and Baltimore 2001; CFR
2011a; Howard et al. 2003).

Cinchona may cause gastrointestinal irritation; use
with caution in persons with gastric or intestinal ulcers
(Wichtl 2004).

DRUG AND SUPPLEMENT INTERACTIONS
None known.

STANDARD DOSE
The standard dose is 1 to 4 g daily as a tea (Wichtl 2004).

EpiTors’ NOTES

Red and yellow cinchona are sources of the alkaloid qui-
nine, which has been widely used as an antimalarial drug.
Red and yellow cinchona typically contain 5-8% alkaloids
(including quinine and related compounds), though may
contain up to 15% (Bradley 1992; DAB 1987, McHale 1986;
Wichtl 2004).

Red and yellow cinchona are regulated in the United
States as allowable in carbonated beverages in certain salt
forms as long as the content of quinine does not exceed 83
ppm and as long as the ingredient is identified on the label
as “quinine” (CFR 2011b).

U.S. regulations for over-the-counter drugs require the
following label for quinine and other Cinchona derivatives:
Caution: Discontinue use if ringing in the ears, deafness,

Rubiaceae

OCN: Jesuit’s bark; Peruvian bark; red quinine

Cinchona pubescens Vahl
SCN: red cinchona

OCN: red quinine

Part: bark

skin rash, or visual disturbances occur (CFR 2011¢). In the
United States, products containing quinine sulfate may not
be marketed for use related to nocturnal leg cramps (CFR
2011a).

ADVERSE EVENTS AND SIDE EFFECTS

Symptoms of “cinchonism,” due to overdose of the com-
pound quinine, include headache, nausea, distributed
vision, tinnitus, delirium, abdominal pain, and diarrhea.
Extreme reactions including blindness, deafness, convul-
sions, paralysis, collapse, and even death may occur in
hypersensitive individuals (Gilman et al. 1985; Martindale
and Reynolds 1996; Remington and Wood 1918).

The compound quinine has been reported to cause
thrombotic thrombocytopenic purpura (a disorder that
causes blood clots to form in small blood vessels and leads
to a low platelet count) in sensitive individuals. This con-
dition has been associated with use of quinine tablets and
tonic water containing quinine. Individuals can become
sensitized to cinchona alkaloids and develop sudden reac-
tions after long-term use (Belkin 1967; Brasic and Baltimore
2001; Howard et al. 2003).

Allergic reactions to cinchona are relatively common
(Wichtl 2004).

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

The compound quinine is reported to have been used as
an abortifacient, although some sources indicate the com-
pound is generally ineffective for this purpose and toxic
to the mother (Dannenberg and Dorfman 1983). Based on
this and related information, use during pregnancy is not
recommended except under the supervision of a qualified
healthcare practitioner.

No information on the safety of red cinchona during
lactation was identified. While this review did not identify
any concerns for use while nursing, safety has not been con-
clusively established.
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REVIEW DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS
Case Reports of Adverse Events

A review of elderly patients with lupus anticoagulant (LA)
indicated that 73% were taking cinchona alkaloids. The fre-
quencies of drug usage differed significantly from age- and
sex-matched controls. Features suggestive of the antiphos-
pholipid syndrome were observed in 5 patients. Repeat test-
ing showed persistent LA activity in all but 2 of 5 patients in
whom the relevant drug had been ceased (Bird et al. 1995).

The compound quinine has been reported to cause
thrombotic thrombocytopenic purpura (a disorder that
causes blood clots to form in small blood vessels and leads to
a low platelet count) in sensitive individuals. This condition
has been associated with use of quinine tablets and tonic
water containing quinine (Belkin 1967; Brasic and Baltimore
2001; Howard et al. 2003).

Contact urticaria due to cinchona has been reported
(Dooms-Goossens et al. 1986).
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Cinchona spp.

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies

Photosensitizing activity of the compound quinine and
derivatives has been reported (Spikes 1998; Waddell et al.
1997).

In Vitro Pharmacological Studies
No relevant in vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

The compound quinine is reported to have been used as an
abortifacient, although some sources indicate the compound
is generally ineffective for this purpose and is generally
toxic to the mother (Dannenberg and Dorfman 1983).

The compound quinine is listed in FDA pregnancy
category C, “Animal reproduction studies have shown an
adverse effect on the fetus and there are no adequate and
well-controlled studies in humans, but potential benefits
may warrant use of the drug in pregnant women despite
potential risks.”

No information on the safety of red cinchona during
lactation was identified.

V. ToxicITY STUDIES
Acute Toxicity

The LD;; of the compound quinine intraperitoneally admin-
istered in mice is 245 mg/kg (Carlson and Cretcher 1951).
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and toxicity of several cinchona alkaloid derivatives. J. Am.
Pharm. Assoc. 40(9):471-473.
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cramps. Washington, DC: U.S. Government Printing Office.

CFR. 2011b. Code of federal regulations, Title 21 Part 172.575, 2011
ed. Food additives permitted for direct addition to food for
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CFR. 2011c. Code of federal regulations, Title 21 Part 369.20, 2011 ed.
Interpretive statements re warnings on drugs and devices for
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Cinnamomum aromaticum
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Cinnamomum aromaticum Nees

SCN: cassia
Syn: Cinnamomum cassia auct.
PN: rou gui (bark); qui zhi (twig)

Quick REFERENCE SUMMARY

Safety Class: 2b
Interaction Class: A

CONTRAINDICATIONS

Not for use in pregnancy except under the supervision of a
qualified healthcare practitioner (Bensky et al. 2004; Chen
and Chen 2004; List and Horhammer 1973).

OTHER PRECAUTIONS

Use with caution in persons with sensitivity to balsam of
Peru tree (Calnan 1976; Hoskins 1984; Pfutzner et al. 2003).

DRUG AND SUPPLEMENT INTERACTIONS
None known.

EpiTors’ NOTES

The classifications and concerns for this herb are based on
relatively higher doses used for therapeutic purposes in
contrast to lower amounts generally used in cooking, and
have not been associated with its use as a spice.

Several species of Cinnamomum are commonly traded
under the name “cinnamon” (Leung and Foster 1996).

European authorities have raised concern over the cou-
marin content of cassia (BfR 2006; EFSA 2008). In the 1980s,
coumarin was suspected to have genotoxic and carcino-
genic effects, although more recent evidence suggests that
coumarin is not genotoxic (Lake 1999; Sproll et al. 2008). As
of 2008, the European Food Safety Authority indicated that
the appropriate total daily intake (TDI) level of coumarin
in foods was 0.1 mg/kg, and that intake of three times this
amount for 1 to 2 weeks posed no concerns (EFSA 2008).
The German Federal Institute for Risk Assessment (BfR)
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poeia. 31st ed. London: Pharmaceutical Press.
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Remington, J.P., and H.C. Wood. 1918. The dispensatory of the
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Spikes, J.D. 1998. Photosensitizing properties of quinine and syn-

thetic antimalarials. |. Photochem. Photobiol. B 42(1):1-11.
Waddell, T.G., A.D. Carter, ].T. Arnason, R. Marles, and G.
Guillet. 1997. Phototoxicity of quinine derivatives. Structure-
activity trends. Fitoterapia 68(4):381-383.
Wichtl, M. 2004. Herbal drugs and phytopharmaceuticals: A handbook
for practice on a scientific basis. 3rd ed. Boca Raton, FL: CRC
Press.

Lauraceae

OCN: Chinese cinnamon
Part: bark

reviewed human clinical data from pharmaceutical use
of coumarin and also concluded that 0.1 mg/kg was the
acceptable TDI (BfR 2006). Others have questioned this TDI
level since it is based on studies of an isolated compound
and does not account for activity of other compounds in the
whole plant or plant extract that may modify the toxicity
of coumarin (Schmidt et al. 2007). The coumarin content of
cassia is reported to range from 1250 to 1490 mg/kg, while
in cassia essential oil, the coumarin content is 4370 mg/kg
(Rychlik 2008).

ADVERSE EVENTS AND SIDE EFFECTS

Allergic or sensitization reactions to cassia or compounds
from cassia are relatively common. These reactions usually
affect the skin or mucous membranes (Allen and Blozis
1988; Endo and Rees 2006; Lamey et al. 1990; Miller et al.
1992; Wright 2007).

PHARMACOLOGICAL CONSIDERATIONS

Human and animal studies indicated that cassia may mod-
ify glucose levels (Dugoua et al. 2007; Kim et al. 2006; Pham
et al. 2007; Verspohl et al. 2005). People with diabetes are
advised to monitor their blood sugar closely and discuss
the use of this herb with a qualified healthcare practitioner
prior to use.

Occupational allergy to cassia and cassia essential
oil has been reported and confirmed by patch testing (De
Benito and Alzaga 1999; Steger et al. 2000).

PREGNANCY AND LACTATION

Texts on traditional Chinese medicine indicate that cassia
should not be used during pregnancy (Bensky et al. 2004;
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Chen and Chen 2004). In rats administered the compound
cinnamaldehyde (5 to 250 mg/kg daily), an increase in fetal
malformations was observed (Mantovani et al. 1989). Based
on this information, use during pregnancy is not recom-
mended except under the supervision of a qualified health-
care practitioner.

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug
or Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS
Adverse Events Reported in Clinical Trials

No significant adverse events were reported in clinical tri-
als with cassia at doses up to 6 g daily for 40 or 60 days
(Hlebowicz et al. 2007; Khan et al. 2003).

Case Reports of Adverse Events

Overdoses (aqueous extracts of 18 g or more daily) of cassia
have been associated with a sensation of abdominal ten-
sion, dysuria, red urine, burning urination, proteinuria,
constipation, a sensation of heat in the chest, a thirst for
cold beverages, dry and swollen eyes, flushed face, dizzi-
ness, blurred vision, and numbness of the tongue (Bensky
et al. 2004).

The compound cinnamaldehyde, which comprises
approximately 70 to 95% of cassia essential oil, can cause
skin sensitization and irritation in sensitive persons.
Reactions to cinnamaldehyde occur most commonly with
prolonged oral exposure to products such as toothpaste,
gum, or hard candies. Such cinnamon-flavored products
have been found to be responsible for a number of cases
of oral inflammation or lesions (Allen and Blozis 1988;
Endo and Rees 2006; Lamey et al. 1990; Miller et al. 1992;
Wright 2007). These include stomatitis (an inflammation of
the mucous lining of any of the structures in the mouth),
orofacial granulomatosis, erythematous patches, erythema
multiforme, lichen planus, leukoplakia, varying degrees
of superimposed keratosis or ulceration, and plasma cell
gingivitis (Allen and Blozis 1988; Anil 2007; Cohen and
Bhattacharyya 2000; Endo and Rees 2006, 2007; Lamey et
al. 1990; Mihail 1992; Miller et al. 1992; Wright 2007). Some

Cinnamomum aromaticum

No information on the safety of cassia during lacta-
tion was identified. While this review did not identify any
concerns for use while nursing, safety has not been conclu-
sively established.

cases have been diagnosed as allergic in nature (Drake and
Maibach 1976; Tremblay and Avon 2008). See Case reports
of adverse events in Cinnamomum verum for more informa-
tion on adverse events related to cinnamaldehyde.

Persons that took 36 g of powdered cassia (standard
dose of powdered herb is 1-2 g) in a single dose experi-
enced symptoms such as dizziness, blurred vision, rapid
pulse, increased intraocular pressure, cough, decreased
urine production, and thirst (Bensky et al. 2004; Zhu 1998).

Occupational allergy to cassia essential oil has been
reported and confirmed by patch testing (De Benito and
Alzaga 1999).

In workers occupationally exposed to cassia, skin prick
tests and specific IgE tests indicated that 11% of 62 workers
with high or low exposure to cassia were sensitized to this
herb (Steger et al. 2000).

II1I. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies

A review of randomized controlled studies on cassia in
diabetes reported that two out of three studies showed
that doses of 1 to 6 g daily reduced fasting blood glucose.
The third study indicated no change on glucose levels after
doses of 1.5 g daily (Dugoua et al. 2007). Studies published
since that review indicated no effects on glucose at a dose
of 3 g cassia daily, and a reduction in glucose ata dose of 6 g
daily (Hlebowicz et al. 2007, 2009).

Cassia and balsam of Peru contain many similar aller-
genic compounds. Patch testing has demonstrated cross-
reactivity in persons with allergies to these two species
(Calnan 1976; Hoskins 1984; Pfutzner et al. 2003). Patch
testing in a group of 118 patients allergic to balsam of Peru
indicated that 14.5% of patients were allergic to cassia. Of
220 patients tested who were not allergic to balsam of Peru,
only one tested positively to cassia (Niinimaki 1984).

In healthy volunteers orally administered 2.8 g (con-
taining ~55 mg of oxalates) of cassia daily for 4 weeks,
no significant changes in fasting plasma glucose were
observed. No significant changes in urinary oxalate lev-
els were observed at the end of the test period (Tang et al.
2008).

Animal Pharmacological Studies

In rats orally administered 5.29 mg/kg of a dried aque-
ous extract of cassia or 85.7 mg/kg of powdered cassia
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(equivalent to the dose of cassia used in the extract), a
decrease in blood glucose levels was observed in the glu-
cose tolerance test but not in animals challenged with a
glucose load (Verspohl et al. 2005).

A dose-dependent reduction in glucose levels was
observed in diabetic mice orally administered 50, 100, 150,
or 200 mg/kg of a cassia extract daily for 6 weeks (Kim
et al. 2006). In diabetic rats orally administered 5, 10, or
20 mg/kg of the compound cinnamaldehyde daily for 45
days, a dose-dependent decrease in plasma glucose levels
was observed (Subash Babu et al. 2007).

In Vitro Pharmacological Studies

Antiestrogenic effects of an ethanol extract of cassia were
observed in a recombinant yeast system featuring a human
estrogen receptor expression plasmid and a reporter plas-
mid (Kim et al. 2008).

An extract of cassia decreased the dissolution of tetra-
cycline hydrochloride (Miyazaki et al. 1977).

IV. PREGNANCY AND LACTATION

Texts on traditional Chinese medicine indicate that cassia
should not be used during pregnancy (Bensky et al. 2004;
Chen and Chen 2004).
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Cinnamomum camphora (L.) J. Presl

SCN: camphor
Syn: Camphora camphora (L.) H. Karst, nom. illeg.; Camphora
officinalis Nees; Laurus camphora L.

Quick REFERENCE SUMMARY

Safety Class: 2b,2d
Interaction Class: A

CONTRAINDICATIONS

Not for use in pregnancy except under the supervision of a
qualified healthcare practitioner (Bensky et al. 2004; Chen
and Chen 2004).

Not for long-term use; do not exceed recommended
dose (Manoguerra et al. 2006; McGuffin et al. 1997).

Not for use in children under 2 years of age (Bensky et
al. 2004; Guilbert et al. 2007; Uc et al. 2000).

Cinnamomum camphora
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Lauraceae

AN: karpura
Part: distillate of the wood

OTHER PRECAUTIONS

Use with caution in small children (Bensky et al. 2004;
Guilbert et al. 2007; Uc et al. 2000).

Camphor must be used with extreme caution if taken
internally (Bensky et al. 2004; Chen and Chen 2004; Geller
et al. 1984; Love et al. 2004; Manoguerra et al. 2006).

DRUG AND SUPPLEMENT INTERACTIONS
None known.

NorTiIcE

Alkenylbenzenes (safrole 1.1-43%) (Stubbs et al. 2004); see
Appendix 1.
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STANDARD DoOSE
External Use

Products should contain 11% or less of the compound cam-
phor (Love et al. 2004; Manoguerra et al. 2006).

Internal Use

The standard dose is 100 to 200 mg daily (Bensky et al.
2004; Chen and Chen 2004).

EpIiTOoRS” NOTES

“Camphor” is the common name for Cinnamomum camphora
and the name of the compound that gives this plant its dis-
tinctive smell. The compound camphor is frequently used
in topical personal care products. The compound camphor
comprises approximately 50% of camphor essential oil
(Stubbs et al. 2004).

Use of camphor as a food additive in the United States
is subject to a limitation that the finished food or bever-
age is safrole-free (CFR 2011). Dietary ingredients for use
in dietary supplements, however, are specifically excluded
from the federal food additive definition (U.S.C. 2010).

ADVERSE EVENTS AND SIDE EFFECTS

Numerous cases of poisoning have been reported after acci-
dental or intentional ingestion of products containing the
compound camphor. Symptoms of poisoning, which gener-
ally begin soon after ingestion, include mucous membrane

Review DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug
or Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS
Case Reports of Adverse Events

Numerous cases of poisoning have been reported after
accidental or intentional ingestion of products containing
the compound camphor. Symptoms of poisoning, which
generally begin soon after ingestion, include mucous mem-
brane irritation, nausea, vomiting, abdominal pain, and
generalized seizures. Other symptoms include central
nervous system depression, headache, dizziness, confu-
sion, anxiety, hallucinations, and twitching. Rare cases of

irritation, nausea, vomiting, generalized seizures, and
abdominal pain. Other symptoms include central nervous
system depression, headache, dizziness, confusion, anxi-
ety, hallucinations, and twitching. Fatal cases of poisoning
have been reported. Poisoning after topical use of products
is relatively rare and occurred primarily in small children
(Love et al. 2004; Manoguerra et al. 2006).

A review of cases of poisoning from the compound
camphor indicated that patients ingesting less than 2 mg/
kg were asymptomatic, while 5 to 10 mg/kg resulted in
minor symptoms. A dose of 30 mg/kg is generally consid-
ered toxic, and severe symptoms are generally observed at
59 mg/kg. The average fatal dose has been reported as 199
mg/kg (Geller et al. 1984; Manoguerra et al. 2006).

PHARMACOLOGICAL CONSIDERATIONS
See Adverse Events and Side Effects.

PREGNANCY AND LACTATION

Texts on traditional Chinese medicine indicate that cam-
phor should not be used during pregnancy (Bensky et al.
2004; Chen and Chen 2004).

An animal study showed no adverse effects of the com-
pound camphor at relatively high doses (Leuschner 1997).

No information on the safety of camphor during lacta-
tion was identified. While this review did not identify any
concerns for use while nursing, safety has not been conclu-
sively established.

hepatotoxicity have been reported. Some cases of poison-
ing have been fatal. Poisoning after topical use of products
is relatively rare and occurred primarily in small children
(Love et al. 2004; Manoguerra et al. 2006).

A review of cases of poisoning from the compound
camphor indicated that patients ingesting less than 2 mg/
kg were asymptomatic, while 5 to 10 mg/kg resulted in
minor symptoms. A dose of 30 mg/kg is generally consid-
ered toxic, and severe symptoms are generally observed at
59 mg/kg. The average fatal dose has been reported as 199
mg/kg (Geller et al. 1984; Manoguerra et al. 2006).

Myocarditis (inflammation of the heart muscle) was
reported in a 60-year-old man with a history of severe ane-
mia. Symptoms developed after the man consumed 120 mg/
kg of the compound camphor (Bhaya and Beniwal 2007).

Seizures were reported in a 4-month-old girl who had
been treated topically on her abdomen with an unspeci-
fied amount of a topical product containing the compound
camphor (Guilbert et al. 2007).

Hepatotoxicity was reported in a 2-month-old under-
nourished girl that had been topically administered “gen-
erous amounts” of a cold remedy containing the compound
camphor three times daily for 5 days. The hepatotoxicity
resolved after cessation of the cold remedy (Uc et al. 2000).
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ITII. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies
Norelevantanimal pharmacological studies were identified.

In Vitro Pharmacological Studies
Norelevantin vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

In studies with rats and rabbits, the compound D-camphor
elicited no evidence of teratogenicity when administered
orally at doses up to 1000 mg/kg daily in rats and 681 mg/
kg daily in rabbits. The developmental no-observed-effect
level for rats was above 1000 mg/kg and for rabbits was 681
mg/kg (Leuschner 1997).
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Cinnamomum verum J. Presl

SCN: cinnamon
Syn: Cinnamomum zeylanicum Nees
AN: toak

Quick REFERENCE SUMMARY

Safety Class: 2b
Interaction Class: A

Cinnamomum verum

No information on the safety of camphor during lacta-
tion was identified.

V. ToxiciTy STUDIES
Acute Toxicity

The oral LDj, of the compound camphor is 1800 mg/kg in
guinea pigs, 2000 mg/kg in rabbits, and 800 mg/kg in dogs.
The intraperitoneal LD;, of the compound camphor is 900
mg/kg in rats and 3000 mg/kg in mice. The subcutane-
ous LDj, of the compound camphor is 2200 mg/kg in mice
(Wickstrom 1988).

Genotoxicity

No mutagenic activity of the compound camphor was
observed in the Salmonella/microsome assay with
Salmonella strains TA97a, TA98, TA100, and TA102 with or
without metabolic activation (Gomes-Carneiro et al. 1998).
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Lauraceae

OCN: Ceylon cinnamon; true cinnamon
Part: bark

CONTRAINDICATIONS
Not for use in pregnancy except under the supervision of a

qualified healthcare practitioner (Chadha 1988; Mantovani
et al. 1989; Wichtl 2004).
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OTHER PRECAUTIONS

Use with caution in persons with sensitivity to balsam of
Peru (Calnan 1976; Hoskins 1984; Pfutzner et al. 2003).

DRUG AND SUPPLEMENT INTERACTIONS
None known.

EpiTors’ NOTES

The classifications and concerns for this herb are based on
relatively higher doses used for therapeutic purposes in
contrast to lower amounts generally used in cooking, and
have not been associated with its use as a spice.

Several species of Cinnamomum are commonly traded
under the name “cinnamon” (Leung and Foster 1996).

ADVERSE EVENTS AND SIDE EFFECTS

Allergic or sensitization reactions to cinnamon or com-
pounds from cinnamon are relatively common. These reac-
tions usually affect the skin or mucous membranes (Allen

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug
or Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS
Case Reports of Adverse Events

No side effects from cinnamon are expected at standard
therapeutic doses (2-4 g daily). In overdose, cinnamon may
excite the central nervous system causing increases in heart
rate, peristalsis, respiration, and perspiration. The excita-
tion is sometimes followed by sedation, with sleepiness
(Wichtl 2004).

The compound cinnamaldehyde, which comprises
approximately 55 to 75% of cinnamon essential oil, can
cause skin sensitization and irritation in sensitive persons.
Reactions to cinnamaldehyde occur most commonly with
prolonged oral exposure to products such as toothpaste,
gum, or hard candies. Such cinnamon-flavored products
have been found to be responsible for a number of cases
of oral inflammation or lesions (Allen and Blozis 198§;
Endo and Rees 2006; Lamey et al. 1990; Miller et al. 1992;

and Blozis 1988; Endo and Rees 2006; Lamey et al. 1990;
Miller et al. 1992; Wright 2007).

PHARMACOLOGICAL CONSIDERATIONS

Animal studies have indicated that cinnamon may modify
glucose levels (Kannappan et al. 2006; Verspohl et al. 2005).
People with diabetes are advised to monitor their blood
sugar closely and discuss the use of this herb with a quali-
fied healthcare practitioner prior to use.

PREGNANCY AND LACTATION

A reduction in the number of embryos was observed in mice
fed diets containing cinnamon essential oil (Domaracky et
al. 2007). In rats administered the compound cinnamalde-
hyde (5 to 250 mg/kg daily) on days 7 to 17 of pregnancy, an
increase in fetal malformations was observed (Mantovani
et al. 1989).

No information on the safety of cinnamon during lac-
tation was identified. While this review did not identify
any concerns for use while nursing, safety has not been
conclusively established.

Wright 2007). These include stomatitis (an inflammation of
the mucous lining of any of the structures in the mouth),
orofacial granulomatosis, erythematous patches, erythema
multiforme, lichen planus, leukoplakia, varying degrees
of superimposed keratosis or ulceration, and plasma cell
gingivitis (Allen and Blozis 1988; Anil 2007; Cohen and
Bhattacharyya 2000; Endo and Rees 2006, 2007; Lamey et
al. 1990; Mihail 1992; Miller et al. 1992; Wright 2007). Some
cases have been diagnosed as allergic in nature (Drake and
Maibach 1976; Tremblay and Avon 2008).

Cases of allergic contact dermatitis have been reported
in persons that added powdered cinnamon to their coffee.
In at least one of the cases, the patient held the coffee in
his mouth to cool before swallowing, resulting in increased
oral contact with cinnamon (De Rossi and Greenberg 1998).

Contact allergy to the compound cinnamal was con-
firmed in a patient with oral lichen planus (Hoskyn and
Guin 2005).

Squamous cell carcinoma of the tongue was reported
in a 24-year-old woman who chewed up to 5 packs daily of
a sugarless gum flavored with cinnamon aldehydes, com-
pounds that can incite irritation of oral mucosa (Westra
et al. 1998). An oral leukoplakic lesion that was clinically
thought to be a squamous cell carcinoma was reported in a
patient that chewed cinnamon gum. The patient was found
to be allergic to cinnamon (Mihail 1992).

Numerous cases of topical contact dermatitis from cin-
namon, cinnamon essential oil, and compounds isolated
from cinnamon have been reported and confirmed by patch
testing (Farkas 1981; Garcia-Abujeta et al. 2005; Goh and Ng
1988; Hartmann and Hunzelmann 2004; Kern 1960; Kirton
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1978; Ludera-Zimoch 1981; Sanchez-Perez and Garcia-Diez
1999). Some cases have been due to occupational exposure
in bakers and restaurant workers (Ackermann et al. 2009;
Fisher 1982; Nixon 1995).

Severe exacerbation of rosacea was reported in a
68-year-old woman with type 2 diabetes who had been
taking a 500 mg capsule of cinnamon every other day
for 1 week, and then one capsule daily for a second week
(Campbell et al. 2008).

First and second degree burns were reported on the
rear thigh of an 11-year-old male that had been carrying
a vial of cinnamon essential oil in his back pants pocket.
The vial broke, resulting in contact with a relatively large
amount of cinnamon oil (Sparks 1985).

Oral burning, abdominal pain, and a single case
of nausea were reported in 32 adolescent males that had
sucked on toothpicks, hard candy, or their fingers that had
been dipped in cinnamon essential oil (Perry et al. 1990).

Vomiting, diarrhea, dizziness, and loss of conscious-
ness were reported in a child who ingested 60 ml of cin-
namon essential oil (Pilapil 1989).

Self-inflicted bloody tears were reported in a woman
who had been applying cinnamon bark wrapped in gauze to
her eye for an unspecified amount of time (Awan et al. 2006).

Occupational asthma has been reported in workers
regularly exposed to cinnamon dust (Uragoda 1984). In
workers occupationally exposed to cinnamon dust, skin
and eye irritation as well as hair loss have been reported
and are likely due to the irritant nature of cinnamaldehyde
(Calnan 1976; Uragoda 1984).

II1. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies

Cinnamon and balsam of Peru contain many similar aller-
genic compounds. Patch testing has demonstrated cross-
reactivity in persons with allergies to these two species
(Calnan 1976; Hoskins 1984; Pfutzner et al. 2003).

Among spice factory workers, pruritus and skin irri-
tation were reported as common in persons working with
spice powders, with cinnamon being noted as the most
common irritant. Positive patch test reactions to cinnam-
aldehyde were found in 11 of 25 factory workers who had
skin reactions, and skin prick testing elicited positive reac-
tions in 6 workers (Meding 1993).

Animal Pharmacological Studies

In rats orally administered 0.2 or 2.0 ml (per 150-170 g ani-
mal) of an aqueous extract of cinnamon daily for 60 days
and fed a high-fructose diet, blood glucose levels in the
2.0 ml dose group were similar to untreated animals fed
a regular diet. Untreated animals fed a high-fructose diet
had elevated blood glucose levels (Kannappan et al. 2006).
In rats orally administered 5.96 mg/kg of a dried aque-
ous extract of cinnamon, a decrease in blood glucose levels

Cinnamomum verum

was observed in the glucose tolerance test but not in ani-
mals challenged with a glucose load (Verspohl et al. 2005).

In diabetic rats orally administered 5, 10, or 20 mg/kg
of the compound cinnamaldehyde daily for 45 days, a dose
dependent decrease in plasma glucose levels was observed
(Subash Babu et al. 2007).

In maximization tests with guinea pigs, animals sensi-
tized to cinnamaldehyde also reacted to cinnamyl alcohol
and cinnamic acid. Animals sensitized to cinnamyl alcohol
reacted to cinnamyl alcohol and cinnamaldehyde, but not
to cinnamic acid. Cinnamic acid did not sensitize guinea
pigs. Compared to the challenge concentration for cinnam-
aldehyde, a 15 times higher concentration of cinnamyl alco-
hol and a 25 times higher concentration of cinnamic acid
were required to give positive reactions in animals sensi-
tized to cinnamaldehyde (Weibel et al. 1989).

In Vitro Pharmacological Studies

Aqueous extracts of cinnamon provoked dose-related con-
tractile responses of isolated guinea pig tracheal smooth
muscle. The authors indicated that, based on that result,
reactions to cinnamon experienced in spice factory work-
ers exposed to cinnamon dust may be due to direct irritant
reactions (Zuskin et al. 1988).

IV. PREGNANCY AND LACTATION

In rats orally administered the compound cinnamaldehyde
at doses of 5, 25, or 250 mg/kg on days 7 to 17 of pregnancy,
the incidence of poor cranial ossification was increased in
all treated groups, while reduced ossification of the tym-
panic bulla was increased in the 25 and 250 mg/kg groups.
Increases in the incidences of dilated pelvis/reduced
papilla in the kidney, dilated ureters, and abnormal ster-
nebrae were detected in the 25 mg/kg group, which had
the highest overall prevalence of minor abnormalities.
Increases in the incidences of reduced cranial ossification,
dilated ureters, and renal variants were observed at 5 mg/
kg, a dose at which there was no detectable maternal toxic-
ity (Mantovani et al. 1989).

In mice orally administered a diet containing 0.25%
cinnamon essential oil for 2 weeks, a decrease in the num-
ber of nuclei and an alteration of the distribution of embryos
was observed at gestational day 4 (Domaracky et al. 2007).

No information on the safety of cinnamon during lac-
tation was identified.

V. ToxiciTy STUDIES

Acute Toxicity

The LD;, of orally administered ethanol extract of cinna-
mon in mice could not be determined at does up to 3 g/kg
(Shah et al. 1998).

The oral LDj, of the compound cinnamaldehyde has
been reported in different studies as 1.852.22,3.35,or 3.4 g/
kg inrats, 1.16 or 3.4 g/kg in guinea pigs, and 0.46 or 2.32 g/
kg in mice (Hoskins 1984; Subash Babu et al. 2007).
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Cinnamomum verum

The LD;, of the compound cinnamic acid orally
administered in rats, mice, and guinea pigs could not be
determined at doses up to 5 g/kg (Hoskins 1984).

Subchronic Toxicity

In mice orally administered 100 mg/kg of an ethanol
extract of cinnamon daily for 90 days, no signs of mortality
were observed. Hematological studies indicated a reduc-
tion in hemoglobin levels. Increases in reproductive organ
weights, sperm motility, and sperm count were observed
with no spermatotoxic effects (Shah et al. 1998).

Chronic Toxicity

In mice orally administered 100 mg per animal of cinnamon
powder daily for 12 months, an increase in squamous papil-
lomas and poorly differentiated carcinomas was observed.
Similar results were observed for popularly consumed
spices and foods such as chili peppers (Capsicum annuun)
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Cistanche spp.

Cistanche deserticola Ma
SCN: desert broomrape
PN: rou cong rong (stem)

Quick REFERENCE SUMMARY
Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

Cistanche spp.

Sparks, T. 1985. Cinnamon oil burn. West. ]. Med. 142(6):835.

Subash Babu, P, S. Prabuseenivasan, and S. Ignacimuthu.
2007. Cinnamaldehyde—A potential antidiabetic agent.
Phytomedicine 14(1):15-22.

Tremblay, S., and S.L. Avon. 2008. Contact allergy to cinnamon:
Case report. J. Can. Dent. Assoc. 74(5):445-461.

Ungsurungsie, M., C. Paovalo, and A. Noonai. 1984. Mutagenicity
of extracts from Ceylon cinnamon in the rec assay. Food Chem.
Toxicol. 22(2):109-112.

Uragoda, C.G. 1984. Asthma and other symptoms in cinnamon
workers. Br. |. Indian Med. 41(2):224-227.

Verspohl, E.J., K. Bauer, and E. Neddermann. 2005. Antidiabetic
effect of Cinnamomum cassia and Cinnamomum zeylanicum in
vivo and in vitro. Phytother. Res. 19(3):203-206.

Weibel, H., J. Hansen, and K.E. Andersen. 1989. Cross-sensitization
patterns in guinea pigs between cinnamaldehyde, cinnamyl
alcohol and cinnamic acid. Acta Derm. Venereol. 69(4):302-307.

Westra, W.H.,].S. McMurray, J. Califano, P.W. Flint, and R.L. Corio.
1998. Squamous cell carcinoma of the tongue associated with
cinnamon gum use: A case report. Head Neck 20(5):430-433.

Wichtl, M. 2004. Herbal drugs and phytopharmaceuticals: A handbook
for practice on a scientific basis. 3rd ed. Boca Raton, FL: CRC Press.

Wright, J. 2007. Diagnosis and management of oral lichenoid reac-
tions. . Calif. Dent. Assoc. 35(6):412-416.

Zuskin, E., B. Kanceljak, Z. Skuric, et al. 1988. Immunological
and respiratory findings in spice-factory workers. Env. Res.
47(1):95-108.

Orobanchaceae

Cistanche salsa (C.A. Mey.) Beck
SCN: broomrape

PN: rou cong rong (stem)

Part: stem

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

Texts on traditional Chinese medicine do not indicate any
cautions for use of broomrape or desert broomrape during
pregnancy or lactation (Bensky et al. 2004; Chen and Chen
2004). Although this review did not identify any concerns
for use while pregnant or nursing, safety has not been con-
clusively established.
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Citrus x aurantium

Review DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug

or Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS

Case Reports of Adverse Events
No case reports of adverse events were identified.
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Citrus x aurantium L.

SCN: bitter orange
PN: zhi shi (immature fruit); zhi giao (nearly mature fruit)

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: C

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS

In human studies, the fruit juice of bitter orange has
been shown to inhibit the drug metabolizing isoenzyme
CYP3A4, leading to increased blood levels of certain drugs
metabolized by CYP3A4. Human studies have confirmed
interactions of the juice with cyclosporine, felodipine,
dextromethorphan, and saquinavir (Di Marco et al. 2002;

III. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies

No relevant human pharmacological studies were
identified.

Animal Pharmacological Studies

No relevant animal pharmacological studies were

identified.

In Vitro Pharmacological Studies

No relevant in vitro pharmacological studies were
identified.

IV. PREGNANCY AND LACTATION
Texts on traditional Chinese medicine do not indicate any
cautions for use of broomrape or desert broomrape during

pregnancy or lactation (Bensky et al. 2004; Chen and Chen
2004).

V. Toxicrty STUDIES
No toxicity studies were identified.

Chen, ] K., and T.T. Chen. 2004. Chinese medical herbology and phar-
macology. City of Industry, CA: Art of Medicine Press.

Rutaceae

OCN: bigarade; marmalade orange; Seville orange; sour
orange
Part: fruit

Edwards et al. 1999; Malhotra et al. 2001; Mouly et al. 2005).
See Cytochrome P450 in Appendix 3.

EpiTors’ NOTES

Crude (minimally processed) dried bitter orange immature
fruit and nearly mature fruit are used in traditional Chinese
medicine. The content of synephrine in dried bitter orange
fruit ranges from 0.012 to 0.25% (Rossato et al. 2011), and
p-synephrine is reported to be the primary protoalkaloid
present in bitter orange (Stohs et al. 2011). Extracts of the
fruit with an increased concentration of synephrine (usu-
ally 4 to 6%) are also available in the marketplace (see next
entry).

The interaction class established for this entry is based
primarily on studies of bitter orange fruit juice, and on the
fact that bergamottin, one of the furocoumarins in the juice

220



that are responsible for its interaction with numerous drugs
(Baumgart 2004; Edwards et al. 1999; Malhotra et al. 2001;
Messer et al. 2012), is also present in the fruit (Peroutka et
al. 2007).

In addition, some furocoumarins are recognized to be
phototoxic (Kavli and Volden 1984). However, no cases of
phototoxicity in persons using bitter orange fruit have been
reported, and two of the citrus furocoumarins, bergaptol
and bergamottin, were not found to be phototoxic in vitro
(Messer et al. 2012).

ADVERSE EVENTS AND SIDE EFFECTS

Ingestion of “large amounts” of orange peel (bitter or
sweet) has been reported to cause intestinal colic, convul-
sions, and even death in children (Leung and Foster 1996).
A review of this reference and its sources, however, dis-
closes that the reported death was limited to a single case
recorded in 1833 that was attributed to “eating the rind of
an orange,” and that no additional details were provided
on the other reported effects (Wood and Bache 1833). The
current literature does not indicate any concern for such
events at standard therapeutic doses.

PHARMACOLOGICAL CONSIDERATIONS

The juice of bitter orange fruit and extracts of whole bit-
ter orange fruits have been shown to affect the metabolism
of certain drugs in ways similar to, but not precisely the
same as, grapefruit juice (Malhotra et al. 2001; Di Marco et

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

In healthy volunteers orally administered 240 ml of bitter
orange fruit juice along with felodipine, a 73% increase in
the area under the plasma time-concentration curve of felo-
dipine was observed. The effects of bitter orange fruit juice
were similar to that of grapefruit juice, in that the felodip-
ine maximum concentration was augmented while the ter-
minal elimination half-life was unchanged. Inactivation of
intestinal CYP3A4 was the suggested mechanism of action
(Malhotra et al. 2001).

In healthy volunteers orally administered 200 ml of bit-
ter orange fruit juice or grapefruit juice, the bioavailability
of orally administered dextromethorphan increased signifi-
cantly with both juices, but only returned to half the baseline
value after three days of washout. The results suggested that
both juices are clinically significant inhibitors of intestinal
CYP3A4 and P-glycoprotein (Di Marco et al. 2002).

Case Reports of Suspected Drug
or Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Citrus x aurantium

al. 2002). Animal studies have found that decoctions of the
fruit significantly decreased blood levels of the drug tacro-
limus in rats, whereas an article described as the peel of
the ripe fruit had no effect on the drug (Lin et al. 2011) and
increased plasma concentrations of cyclosporine in swine
(Hou et al. 2000).

Several studies have recorded poor binding affinity
of p-synephrine to a- and B-1- and B-2-adrenoreceptors
(Brown et al. 1988; Jordan et al. 1987; Ma et al. 2010), which
provides a mechanistic explanation for the lack of observed
effects on blood pressure and heart rate in numerous ani-
mal and human studies (Stohs et al. 2011).

Human studies have confirmed interactions of bitter
orange juice with cyclosporine, felodipine, dextrometho-
rphan, and saquinavir (Di Marco et al. 2002; Edwards et al.
1999; Malhotra et al. 2001; Mouly et al. 2005).

PREGNANCY AND LACTATION

Information on the safety of bitter orange fruit during
pregnancy is limited. One reference text on traditional
Chinese medicine cites caution for both the immature and
nearly mature fruit during pregnancy (Bensky et al. 2004),
a concern not documented in other references.

No information on the safety of bitter orange fruit in
lactation was identified in the scientific or traditional lit-
erature. While this review did not identify any concerns
for use while nursing, safety has not been conclusively
established.

Animal Trials of Drug or Supplement Interactions

Coadministration of cyclosporine (10 mg/kg) and an aque-
ous extract of crude bitter orange fruit in pigs increased
the plasma concentration of cyclosporine by 64% (Hou et
al. 2000).

In rats orally administered 1.5 mg/kg of tacrolimus (a
substrate of CYP3A4) with or without 2 g/kg of a decoction
of the unripe fruits or an article described as the ripe peel
of bitter orange, a 72% decrease in the maximum plasma
concentration of tacrolimus was observed in rats adminis-
tered the decoction of the unripe fruits of bitter orange. No
change in tacrolimus levels was observed in the rats admin-
istered a decoction of the ripe peels. A related in vitro study
with the same plant materials indicated that the unripe fruit
increased the activity of P-gp, a drug transport protein that
transports drugs out of cells. For both studies, the decoctions
of the unripe fruits and ripe peels were made by adding 25 g
of plant material to 500 ml of water and cooking gently until
100 ml of liquid remained (Lin et al. 2011).

II. ADVERSE EVENTS
Case Reports of Adverse Events
No case reports of adverse events were identified.
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ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.

In Vitro Pharmacological Studies

p-Synephrine was measured to be 1000-fold less active than
norepinephrine in binding to o-1- and a-2-adrenoreceptors
inrataorta (Brown etal. 1988). p-Synephrine was shown to act
as a partial agonist in a-1a-adrenoreceptors in human embry-
onic kidney (HEK293) cells, giving a maximal response
of 55% of the m-synephrine maximum (Ma et al. 2010). In
addition, p-synephrine acted as an antagonist in o-2a- and
o-2c-receptors in Chinese hamster ovary cells, but did not
act as an agonist (Ma et al. 2010). p-Synephrine exhibited
little or no B-1- and B-2-adrenoreceptor activation in guinea
pig atria and trachea, and was 40,000-fold less potent than
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Citrus x aurantium L.

SCN: bitter orange
OCN: bigarade; marmalade orange; Seville orange; sour
orange

Quick REFERENCE SUMMARY

Safety Class: 2d'

Interaction Class: Ct
CONTRAINDICATIONS

Bitter orange fruit concentrated extract combined with caf-
feine or caffeine-containing herbs is not recommended for
excessive or long-term use or for use by persons with heart
irregularities, hypertension, insomnia, or anxiety (Haller
2005).

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS

In human studies, the fruit juice of bitter orange has been
shown to inhibit the drug metabolizing isoenzyme CYP3A4,
leading to increased blood levels of certain drugs metabo-
lized by CYP3A4 (Di Marco et al. 2002; Edwards et al. 1999;
Malhotra et al. 2001; Mouly et al. 2005). See Editors” Notes
below and Cytochrome P450 in Appendix 3.

EpiTORS” NOTES

Crude (minimally processed) dried bitter orange immature
fruit and nearly mature fruit are used in traditional Chinese
medicine (see previous entry). The content of synephrine in
dried bitter orange fruit ranges from 0.012 to 0.25% (Rossato
et al. 2011), and p-synephrine is reported to be the primary
protoalkaloid present in bitter orange (Stohs et al. 2011a).
Concentrated extracts of the fruit are also marketed, typi-
cally standardized to 4 or 6% p-synephrine (Bui et al. 2006;
Calapai et al. 1999; Gurley et al. 2004; Hansen et al. 2006;
Kubo et al. 2005; Nguyen et al. 2006).

Several of the articles referenced in this entry clearly
state that the subject extract is derived from the whole fruit
of bitter orange (Calapai et al. 1999; Firenzuoli et al. 2005;
Min et al. 2005), while numerous others do not specifi-
cally identify the part of the plant from which the extract is
derived (Bouchard et al. 2005; Bui et al. 2006; Colker et al.
1999; Gurley et al. 2004; Hansen et al. 2006; Nykamp et al.
2004). Some of the latter articles, however, provide zhi shi,
which is the pinyin name for the dried immature fruit of

“ No contraindications known when used without caffeine or caf-
feine-containing herbs.

* No clinically relevant drug or supplement interactions are expected
with bitter orange fruit concentrated extract in which the furocou-
marins that are naturally occurring in the fruit are not present.

Citrus x aurantium

Rutaceae

Part: fruit concentrated extract (3—8% synephrine)

this Citrus species, as a synonym for bitter orange or Citrus
aurantium (Bui et al. 2006; Gurley et al. 2004; Hansen et al.
2006). Just one case report identifies bitter orange peel as an
ingredient in a weight loss formula, apparently based on
the product’s labeling (Gange et al. 2006), and some studies
refer to one particular brand of bitter orange fruit extract
(Douds 1997; Haller et al. 2005). For purposes of this entry,
it is assumed that ingredients reviewed in all references are
actually extracted from whole bitter orange fruit rather than
from the peel.

The interaction class established for this entry is based
primarily on the fact that furocoumarins present in bitter
orange fruit are known to be CYP3A4 inhibitors (Ishihara
et al. 2011). In one study of a bitter orange fruit extract, how-
ever, no significant effects on the drug metabolizing enzyme
CYP3A4 were observed, though it was also reported that the
furocoumarin 6,7-dihydroxybergamottin, a known inhibi-
tor of CYP3A4, was not detected in the tested extract (Gurley
et al. 2004). No clinically relevant drug or supplement inter-
actions are expected with bitter orange fruit concentrated
extract in which the furocoumarins that are naturally occur-
ring in the fruit are not present.

Furocoumarins are recognized to be phototoxic (Kavli
and Volden 1984). However, no cases of phototoxicity in per-
sons using bitter orange fruit extract have been reported,
and two of the citrus furocoumarins, bergaptol and berga-
mottin, were not found to be phototoxic in vitro (Messer et
al. 2012).

Health Canada’s Natural Health Products Directorate
(NHPD) has concluded that daily use by healthy adults of
p-synephrine at up to 50 mg, or up to 40 mg in combination
with up to 320 mg of caffeine, would generally result in a
Type III risk classification. This classification is defined to
mean that such use “is not likely to cause any adverse health
consequences.” On the other hand, NHPD determined that
products that contain p-synephrine but lack certain caution-
ary statements, identified as “contraindicated in children,
pregnancy, and breast-feeding, do not use if you are taking
blood pressure medications (either hypertensives or anti-
hypertensives), thyroid medications, sympathomimetics, or
monoamine oxidase inhibitors,” would be subject to a Type
II risk classification (meaning “the use of, or exposure to,
such a product may cause temporary adverse health conse-
quences or where the probability of serious adverse health
consequences is remote”) (Marles 2011).
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Citrus x aurantium

ADVERSE EVENTS AND SIDE EFFECTS

Adpverse events, including stroke, variant angina, and myo-
cardial infarction, have been reported in temporal associa-
tion with consumption of bitter orange concentrated extracts
in combination with caffeine or a caffeine-containing ingre-
dient (Bouchard et al. 2005; Gange et al. 2006; Nasir et al.
2004; Nykamp et al. 2004). One of 16 reports of cardiovas-
cular adverse reactions received by Health Canada between
1998 and 2004 and associated with products containing bit-
ter orange or synephrine was related to a product that was
reported to contain neither caffeine nor ephedrine, while
the other reported products contained one or both of these
alkaloids (Jordan et al. 2004). Instances of tachycardia were
reported in a 52-year-old woman on two separate occasions,
each on the same day that oral use of a dietary supplement
containing 500 mg of an extract of Citrus aurantium standard-
ized to 30 mg of synephrine was initiated; other ingredients,
if any, were not disclosed (Firenzuoli 2005).

PHARMACOLOGICAL CONSIDERATIONS

Studies on the effects of bitter orange fruit concentrated
extract on heart rate and blood pressure are conflicting.
No increase in heart rate was associated with acute use of
bitter orange fruit concentrated extract (containing 50 mg
p-synephrine) at 75 minutes (Stohs et al. 2011b), though a sig-
nificant increase was noted with a similar dose after 4 hours
(Bui et al. 2006) and 6 hours (Haller et al. 2005). Similarly,
one study showed a significant increase in blood pressure
after use of bitter orange fruit concentrated extract (Bui et
al. 2006), with others showing no such effect (Haller et al.
2005; Min et al. 2005; Stohs et al 2011b). Several studies have
recorded poor binding affinity of p-synephrine to o and

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No significant effects of bitter orange fruit concentrated
extract (700 mg daily with 28 mg synephrine) were observed
on CYP3A4 (Gurley et al. 2004).

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

B-1- and B-2-adrenoreceptors (Brown et al. 1988; Jordan et al.
1987; Ma et al. 2010), which provides a mechanistic explana-
tion for the lack of observed effects on blood pressure and
heart rate in numerous animal and human studies (Stohs et
al. 2011a).

Bitter orange fruit concentrated extract has been shown
in one human trial to have no effect on the drug-metabo-
lizing enzyme CYP3A4 (Gurley et al. 2004). Bitter orange
juice (also known as Seville orange juice), however, has
been shown to significantly inhibit the activity of CYP3A4
(Penzak et al. 2002). Research findings on the juice of bitter
orange may not be relevant to products made from the fruit,
as the two parts are distinct.

Bitter orange contains furocoumarins, compounds
recognized to be phototoxic and to act as inhibitors of cer-
tain drug-metabolizing enzymes (Baumgart et al. 2005).
However, no cases of phototoxicity in persons using bitter
orange have been reported.

PREGNANCY AND LACTATION

Information on the safety of bitter orange fruit concen-
trated extract in pregnancy is limited. A study of bitter
orange fruit concentrated extract in pregnant rats showed
no adverse effects on mothers or fetuses (Hansen et al.
2006). In a subsequent study, administration of oral doses
of synephrine of up to 100 mg/kg body weight to pregnant
rats for 20 days resulted in no developmental toxicity and
no adverse effects on fetal development (Hansen et al. 2011).

No information on the safety of bitter orange fruit
extract in lactation was identified in the scientific or tradi-
tional literature. Although this review did not identify any
concerns for nursing women, safety has not been conclu-
sively established.

II. ADVERSE EVENTS
Adverse Events Reported in Clinical Trials

No adverse events were reported in a clinical trial of adults
taking a supplement containing bitter orange fruit concen-
trated extract (975 mg with 58 mg synephrine), caffeine, and
St. John’s wort (Hypericum perforatum) for 6 weeks (Colker et
al. 1999).

In a review of over 20 published and unpublished
human studies, bitter orange extract alone (p-synephrine) or
in combination with other herbal ingredients did not pro-
duce significant adverse events as an increase in heart rate
or blood pressure, or alter electrocardiographic data, serum
chemistry, blood cell counts or urinalysis (Stohs et al. 2012).

Case Reports of Adverse Events

A stroke was reported in a 38-year-old man with a one-week
history of taking a supplement containing bitter orange fruit
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concentrated extract (6-12 mg synephrine daily) and caf-
feine (200-400 mg daily) (Bouchard et al. 2005).

Two episodes of tachycardia were reported in a woman
who took a dietary supplement for weight loss that con-
tained bitter orange concentrated extract (30 mg synephrine
daily); no additional information on the product formulation
was provided in the case report. The episodes occurred on
two separate days, 1 month apart, on which the woman initi-
ated use of the extract (Firenzuoli et al. 2005).

An acute lateral-wall myocardial infarction was
reported in a 55-year-old woman with a 1-year history of
use of a weight loss product containing 300 mg Citrus auran-
tium (no other description provided) as well as 30 mg caf-
feine (misidentified as guararanine [sic]) and 30 mg green
tea (no other description). The patient also reported a nearly
40-year tobacco-smoking habit (1% packs per day), high caf-
feine intake from cola, coffee, and tea, and a preexisting
heart murmur (Nykamp et al. 2004).

A 57-year-old man with a 35-day history of use of a
weight loss product containing 125 mg of a combination of
Citrus aurantium extract standardized to 5% synephrine and
green tea leaf extract standardized to 50% epigallocatechin
gallate, along with several other ingredients, presented with
symptoms typical of variant angina involving the right cor-
onary artery (Gange et al. 2006).

A previously healthy 22-year-old woman, who had
recently resumed use of a combination product with numer-
ous caffeine-containing ingredients along with standard-
ized bitter orange extract, experienced a syncopal episode
while running. An electrocardiogram revealed sinus tachy-
cardia and QT prolongation (Nasir et al. 2004).

In the six-year period from 1998 to 2004, Health Canada
received 16 reports of cardiovascular adverse reactions asso-
ciated with products containing bitter orange or synephrine.
One of these products was reported to contain neither caf-
feine nor ephedrine, while the others contained one or both
of these alkaloids (Jordan et al. 2004).

III. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies

No changes in the QT, interval or blood pressure were
observed after a single dose of bitter orange fruit concen-
trated extract (450 mg with 27 mg synephrine) (Min et al.
2005). No increases in systolic or diastolic blood pressure or
heart rate occurred in fasting volunteers 45 minutes after
oral consumption of bitter orange fruit concentrated extract
containing 50 mg p-synephrine with or without the flavo-
noids naringin and hesperidin (Stohs et al 2011b).
Conversely, a single dose of bitter orange fruit concen-
trated extract containing 46.9 mg synephrine was reported
to be associated with an increased heart rate of 114 =+
10.8 beats per minute after 6 hours, while blood pressure
remained unchanged (Haller et al. 2005). In another study of
a bitter orange fruit concentrated extract (900 mg with 54 mg

Citrus x aurantium

synephrine), heart rate increased from pretreatment rate by
4.2 + 4.5 beats per minute 4 hours after administration, and
systolic and diastolic blood pressure increased by 7.3 + 4.6
mm Hg and 2.6 + 3.8 mm Hg, respectively (Bui et al. 2006).

Animal Pharmacological Studies

In rats administered 2.5 to 20 mg/kg bitter orange fruit con-
centrated extract daily (4 or 6% synephrine) for 7 or 15 days,
mortality was observed in a dose-dependent manner in ani-
mals receiving extracts with either 4 or 6% synephrine. No
differences in blood pressure were observed as compared to
the control group (Calapai et al. 1999).

In rats administered bitter orange concentrated extract
as 5% of the daily diet, adrenaline and dopamine were ele-
vated, and heart weight was slightly lower, as compared to
control animals (Kubo et al. 2005).

In Vitro Pharmacological Studies

p-Synephrine was measured to be 1,000-fold less active than
norepinephrine in binding to o-1- and o-2-receptors in rat
aorta (Brown et al. 1988). p-Synephrine was shown to act as
a partial agonist in o-1a-adrenoreceptors in human embryonic
kidney (HEK293) cells, giving a maximal response of 55%
of the m-synephrine maximum (Ma et al. 2010). In addi-
tion, p-synephrine acted as an antagonist in o-2a- and o-2c-
adrenoreceptors in Chinese hamster ovary cells, but did not
act as an agonist (Ma et al. 2010). p-Synephrine exhibited
little or no B-1- and B-2-adrenoreceptor activation in guinea
pig atria and trachea, and was 40,000-fold less potent than
norepinephrine at binding to -1- and B-2-adrenoreceptors
(Jordan et al. 1987).

IV. PREGNANCY AND LACTATION

No teratogenic or other adverse effects were found in
fetuses of rats administered up to 100 mg/kg daily by
gavage of bitter orange concentrated extract (6% syneph-
rine). In combination with caffeine (25 mg/kg), however,
a decrease in the number of implanted eggs was observed
(Hansen et al. 2006).

In a subsequent study, oral doses of synephrine of up to
100 mg/kg body weight (at least 20 times the normal equiva-
lent human dose) given to pregnant rats for 20 days did not
produce developmental toxicity. No adverse effects were
observed with respect to fetal weight, embryo-lethality, or
incidence of gross, visceral or skeletal abnormalities. In this
study, administration was either as a natural constituent in
a bitter orange extract standardized to 6% synephrine, or as
relatively pure 90% synephrine extract (Hansen et al. 2011).

No information on the safety of bitter orange fruit con-
centrated extract during lactation was identified.

V. ToxiciTy STUDIES

Short-Term Toxicity

Rats fed 10 g/kg bitter orange fruit concentrated
extract daily for 14 days showed no mortality, although
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clinical abnormalities were observed, including rough
coat, decreased activity, congested breathing, dark material
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Citrus x aurantifolia (Christm.) Swingle

SCN: lime
OCN: key lime

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

NorTiICcE

Photosensitizing (Opdyke 1979; Pomeranz and Karen 2007);
see Appendix 2.

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS
Case Reports of Adverse Events

Several cases of phytophotodermatitis have been reported after
topical exposure to lime peel followed by exposure to the sun.
Erythematous vesicles and bullae were observed on the hands
of a 62-year-old man who had been picking limes (Schmidt
2007). Phytophotodermatitis with a painful, erythematous,
blistering rash was observed in a 23-year-old woman who had
prepared mojitos (cocktails that contain limes) during 2 days
she spent at the beach (Pomeranz and Karen 2007). Cases of
phytophotodermatitis have been reported in children after pre-
paring lime juice (Mill et al. 2008).

Citrus x aurantifolia

Rutaceae

Part: peel

ADVERSE EVENTS AND SIDE EFFECTS

Lime peel contains furanocoumarin compounds that can
cause phytophotodermatitis (a nonimmunological photo-
toxic reaction of the skin) in sensitive individuals after topi-
cal exposure to lime peel followed by exposure to the sun
(Opdyke 1979; Pomeranz and Karen 2007). Such reactions
are not expected after oral consumption.

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

No information on the safety of lime in pregnancy or lacta-
tion was identified in the scientific or traditional literature.
Although this review did not identify any concerns for use
while pregnant or nursing, safety has not been conclusively
established.

Allergic reactions to lime peel have also been reported
after topical exposure. Such was the case for a 52-year-old
woman with a history of eczema and eyelid dermatitis who
presented with angular cheilitis after having developed a
habit of sucking on the limes in her gin and tonic for up to a
minute after finishing the drink (Thomson et al. 2007).

III. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies

In sensitization tests with fragrance raw materials, several
volunteers that tested positive to patch tests with a fragrance
mix also tested positive to lime extract (Roesyanto-Mahadi
etal. 1990). Lime essential oil demonstrated phototoxic activ-
ity in human patch tests (Opdyke 1979).

Animal Pharmacological Studies

In phototoxicity testing, lime essential oil processed by
expression showed phototoxic effects in pigs and hairless
mice, while the steam-distilled oil showed no such effects
(Opdyke 1979).

In Vitro Pharmacological Studies

No relevant in vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

No information on the safety of lime in pregnancy or lacta-
tion was identified.
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V. ToxicIiTy STUDIES
Acute Toxicity
The LDs; of orally administered lime essential oil in rats

and rabbits could not be determined at doses up to 5 g/kg
(Opdyke 1979).

LiTERATURE CITED

Mill, J., B. Wallis, L. Cuttle, et al. 2008. Phytophotodermatitis: Case
reports of children presenting with blistering after preparing
lime juice. Burns 34(5):731-733.

Opdyke, D.L.J. 1979. Monographs on fragrance raw materials. New
York: Pergamon.

Pomeranz, M.K., and J.K. Karen. 2007. Images in clinical medicine.
Phytophotodermatitis and limes. N. Engl. J. Med. 357(1):el.

Citrus x aurantium L.

SCN: bitter orange
PN: zhi shi (immature fruit); zhi giao (nearly mature fruit)

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: C

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS

In human studies, the fruit juice of bitter orange has
been shown to inhibit the drug metabolizing isoenzyme
CYP3A4, leading to increased blood levels of certain drugs
metabolized by CYP3A4. Human studies have confirmed
interactions of the juice with cyclosporine, felodipine,
dextromethorphan, and saquinavir (Di Marco et al. 2002;
Edwards et al. 1999; Malhotra et al. 2001; Mouly et al. 2005).
See Cytochrome P450 in Appendix 3.

EpiTors’ NOTES

Three types of bitter orange fruit products are commercially
available. The crude (minimally processed) dried immature
fruit and nearly mature fruit are the products used in tra-
ditional Chinese medicine, and extracts of the fruit with an
increased concentration of the compound synephrine (usu-
ally 4 to 6%) are also available (see next entry).

Synephrine, an alkaloid present in bitter orange, has a
stimulant action on the nervous system. Synephrine affects
o-adrenergic receptors and, to a lesser extent, B-adrenergic

Roesyanto-Mahadi, L.D., A.M. Geursen-Reitsma, T. van Joost, and
T.W. van den Akker. 1990. Sensitization to fragrance materials
in Indonesian cosmetics. Contact Dermat. 22(4):212-217.

Schmidt, J. 2007. Phytophotodermatitis. Dermatol. Nurs. 19(5):486.

Thomson, M.A., PW. Preston, L. Prais, and L.S. Foulds. 2007. Lime
dermatitis from gin and tonic with a twist of lime. Contact
Dermat. 56(2):114-115.

Rutaceae

OCN: bigarade; marmalade orange; Seville orange; sour
orange
Part: fruit

receptors, and it can raise blood pressure and have other
effects on cardiac function that may be beneficial for selected
patients when a proper dosage is administered (ILS 2004).
Synephrine content in dried bitter orange fruit ranges from
0.012 to 0.25% (Rossato et al. 2011).

The interaction class established for this entry is based
primarily on studies of bitter orange fruit juice, and on the fact
that bergamottin, one of the furocoumarins in the juice that are
responsible for its interaction with numerous drugs (Baumgart
2004; Edwards et al. 1999; Malhotra et al. 2001, Messer et al.
2012), is also present in the fruit (Peroutka et al. 2007).

In addition, some furocoumarins are recognized to be
phototoxic (Kavli and Volden 1984). However, no cases of
phototoxicity in persons using bitter orange fruit have been
reported, and two of the citrus furocoumarins, bergaptol
and bergamottin, were not found to be phototoxic in vitro
(Messer et al. 2012).

ADVERSE EVENTS AND SIDE EFFECTS

Ingestion of “large amounts” of orange peel (bitter or sweet)
has been reported to cause intestinal colic, convulsions, and
even death in children (Leung and Foster 1996). A review
of this reference and its sources, however, discloses that
the reported death was limited to a single case recorded in
1833 that was attributed to “eating the rind of an orange,”
and that no additional details were provided on the other
reported effects (Wood and Bache 1833). The current litera-
ture does not indicate any concern for such events at stan-
dard therapeutic doses.
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PHARMACOLOGICAL CONSIDERATIONS

The juice of bitter orange fruit and extracts of whole bitter
orange fruits have been shown to affect the metabolism of
certain drugs in ways similar to, but not precisely the same
as, grapefruit juice (Malhotra et al. 2001; Di Marco et al.
2002). Animal studies have found that decoctions of the fruit
significantly decreased blood levels of the drug tacrolimus
in rats, whereas an article described as the peel of the ripe
fruit had no effect on the drug (Lin et al. 2011) and increased
plasma concentrations of cyclosporine in swine (Hou et al.
2000).

Human studies have confirmed interactions
of bitter orange juice with cyclosporine, felodipine,

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

In healthy volunteers orally administered 240 ml of bitter
orange fruit juice along with felodipine, a 73% increase in
the area under the plasma time-concentration curve of felo-
dipine was observed. The effects of bitter orange fruit juice
were similar to that of grapefruit juice, in that the felodip-
ine maximum concentration was augmented while the ter-
minal elimination half-life was unchanged. Inactivation of
intestinal CYP3A4 was the suggested mechanism of action
(Malhotra et al. 2001).

In healthy volunteers orally administered 200 ml of
bitter orange fruit juice or grapefruit juice, the bioavail-
ability of orally administered dextromethorphan increased
significantly with both juices, but only returned to half the
baseline value after three days of washout. The results sug-
gested that both juices are clinically significant inhibitors of
intestinal CYP3A4 and P-glycoprotein (Di Marco et al. 2002).

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

Coadministration of cyclosporine (10 mg/kg) and an aque-
ous extract of crude bitter orange fruit in pigs increased
the plasma concentration of cyclosporine by 64% (Hou et
al. 2000).

In rats orally administered 1.5 mg/kg of tacrolimus (a
substrate of CYP3A4) with or without 2 g/kg of a decoction
of the unripe fruits or an article described as the ripe peel
of bitter orange, a 72% decrease in the maximum plasma
concentration of tacrolimus was observed in rats adminis-
tered the decoction of the unripe fruits of bitter orange. No
change in tacrolimus levels was observed in the rats admin-
istered a decoction of the ripe peels. A related in vitro study
with the same plant materials indicated that the unripe fruit

Citrus x aurantium

dextromethorphan, and saquinavir (Di Marco et al. 2002;
Edwards et al. 1999; Malhotra et al. 2001; Mouly et al. 2005).

PREGNANCY AND LACTATION

Information on the safety of bitter orange fruit during preg-
nancy is limited. One reference text on traditional Chinese
medicine cites caution for both the immature and nearly
mature fruit during pregnancy (Bensky et al. 2004), a con-
cern not documented in other references.

No information on the safety of bitter orange fruit in
lactation was identified in the scientific or traditional litera-
ture. While this review did not identify any concerns for use
while nursing, safety has not been conclusively established.

increased the activity of P-gp, a drug transport protein that
transports drugs out of cells. For both studies, the decoc-
tions of the unripe fruits and ripe peels was made by adding
25 g of plant material to 500 ml of water and cooking gently
until 100 ml of liquid remained (Lin et al. 2011).

II. ApvERSE EVENTS
Case Reports of Adverse Events
No case reports of adverse events were identified.

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.

In Vitro Pharmacological Studies
No relevant in vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

Information on the safety of bitter orange fruit during preg-
nancy is limited. One reference text on traditional Chinese
medicine cites caution for both the immature and nearly
mature fruit during pregnancy (Bensky et al. 2004), a con-
cern not documented in other references.

No information on the safety of bitter orange fruit dur-
ing lactation was identified. While this review did not iden-
tify any concerns for use while nursing, safety has not been
conclusively established.

V. ToxicITY STUDIES

Acute Toxicity

The LDj, of an injection solution of immature bitter orange
fruit administered intravenously in mice has been recorded
as 72 g/kg, and intravenous injection administered to dogs

did not produce any serious reactions at a dose of 21 g/kg
(Zhu 1998).
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Citrus x aurantium L.

SCN: bitter orange
OCN: bigarade; marmalade orange; Seville orange; sour
orange

Quick REFERENCE SUMMARY

Safety Class: 2d
Interaction Class: Ct

CONTRAINDICATIONS

Bitter orange fruit concentrated extract combined with caf-
feine or caffeine-containing herbs is not recommended for
excessive or long-term use or for use by persons with heart
irregularities, hypertension, insomnia, or anxiety (Haller
2005).

OTHER PRECAUTIONS
None known.

* No contraindications known when used without caffeine or caf-
feine-containing herbs.

* No clinically relevant drug or supplement interactions are expected
with bitter orange fruit concentrated extract in which the furocou-
marins that are naturally-occurring in the fruit are not present.
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Rutaceae

Part: fruit concentrated extract (3—8% synephrine)

DRUG AND SUPPLEMENT INTERACTIONS

In human studies, the fruit juice of bitter orange has been
shown to inhibit the drug metabolizing isoenzyme CYP3A4,
leading to increased blood levels of certain drugs metabo-
lized by CYP3A4 (Di Marco et al. 2002; Edwards et al. 1999;
Malhotra et al. 2001; Mouly et al. 2005). See Editors” Notes
below and Cytochrome P450 in Appendix 3.

EpiTors’ NOTES

Three types of bitter orange fruit products are commercially
available. The crude (minimally processed) dried immature
fruit and nearly mature fruit are the products used in tradi-
tional Chinese medicine (see previous entry), and extracts of
the fruit with an increased concentration of the compound
synephrine (usually 4-6%) are also available. This concen-
trated extract is marketed primarily as an ingredient in
weight loss supplements.
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Several of the articles referenced in this entry clearly
state that the subject extract is derived from the whole fruit
of bitter orange (Calapai et al. 1999; Firenzuoli et al. 2005;
Min et al. 2005), while numerous others do not specifi-
cally identify the part of the plant from which the extract is
derived (Bouchard et al. 2005; Bui et al. 2006; Colker et al.
1999; Gurley et al. 2004; Hansen et al. 2006; Nykamp et al.
2004). Some of the latter articles, however, provide zhi shi,
which is the pinyin name for the dried immature fruit of
this Citrus species, as a synonym for bitter orange or Citrus
aurantium (Bui et al. 2006; Gurley et al. 2004; Hansen et al.
2006). Just one case report identifies bitter orange peel as an
ingredient in a weight loss formula, apparently based on
the product’s labeling (Gange et al. 2006), and some studies
refer to one particular brand of bitter orange fruit extract
(Douds 1997; Haller et al. 2005). For purposes of this entry,
it is assumed that ingredients reviewed in all references are
actually extracted from whole bitter orange fruit rather than
from the peel.

Synephrine, an alkaloid present in bitter orange fruit,
has a stimulant action on the nervous system. Synephrine
affects o-adrenergic receptors and, to a lesser extent,
B-adrenergic receptors, and it can raise blood pressure and
have other effects on cardiac function that may be benefi-
cial for selected patients when a proper dosage is adminis-
tered (ILS 2004). Synephrine content in dried bitter orange
ranges from 0.012 to 0.25% (Rossato et al. 2011). Concentrated
extracts of bitter orange fruit are typically standardized to 4
or 6% synephrine (Bui et al. 2006; Calapai et al. 1999; Gurley
et al. 2004; Hansen et al. 2006; Kubo et al. 2005; Nguyen et
al. 2006).

The interaction class established for this entry is based
primarily on the fact that furocoumarins present in bitter
orange fruit are known to be CYP3A4 inhibitors (Ishihara
et al. 2011). In one study of a bitter orange fruit extract, how-
ever, no significant effects on the drug metabolizing enzyme
CYP3A4 were observed, though it was also reported that the
furocoumarin 6,7-dihydroxybergamottin, a known inhibi-
tor of CYP3A4, was not detected in the tested extract (Gurley
et al. 2004). No clinically relevant drug or supplement inter-
actions are expected with bitter orange fruit concentrated
extract in which the furocoumarins that are naturally-
occurring in the fruit are not present.

Furocoumarins are recognized to be phototoxic (Kavli
and Volden 1984). However, no cases of phototoxicity in per-
sons using bitter orange fruit extract have been reported,
and two of the citrus furocoumarins, bergaptol and berga-
mottin, were not found to be phototoxic in vitro (Messer et
al. 2012).

ADVERSE EVENTS AND SIDE EFFECTS

Adverse events, including stroke, variant angina, and myo-
cardial infarction, have been reported in temporal asso-
ciation with consumption of bitter orange concentrated
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extracts in combination with caffeine or a caffeine-con-
taining ingredient (Bouchard et al. 2005; Gange et al. 2006;
Nasir et al. 2004; Nykamp et al. 2004). One of 16 reports
of cardiovascular adverse reactions received by Health
Canada between 1998 and 2004 and associated with prod-
ucts containing bitter orange or synephrine was related to
a product that was reported to contain neither caffeine nor
ephedrine, while the other reported products contained
one or both of these alkaloids (Jordan et al. 2004). Instances
of tachycardia were reported in a 52-year-old woman on
two separate occasions, each on the same day that oral use
of a dietary supplement containing 500 mg of an extract
of Citrus aurantium standardized to 30 mg of synephrine
was initiated; other ingredients, if any, were not disclosed
(Firenzuoli 2005).

PHARMACOLOGICAL CONSIDERATIONS

Studies on the effects of bitter orange fruit concentrated
extract on heart rate and blood pressure are conflicting. No
increase in heart rate was associated with acute use of bitter
orange fruit concentrated extract (containing 50 mg p-syn-
ephrine) at 75 minutes (Stohs et al. 2011), though a significant
increase was noted with a similar dose after 4 hours (Bui et
al. 2006) and 6 hours (Haller et al. 2005). Similarly, one study
showed a significant increase in blood pressure after use of
bitter orange fruit concentrated extract (Bui et al. 2006), with
others showing no such effect (Haller et al. 2005; Min et al.
2005; Stohs et al 2011).

Bitter orange fruit concentrated extract has been shown
in one human trial to have no effect on the drug-metabo-
lizing enzyme CYP3A4 (Gurley et al. 2004). Bitter orange
juice (also known as Seville orange juice), however, has
been shown to significantly inhibit the activity of CYP3A4
(Penzak et al. 2002). Research findings on the juice of bitter
orange may not be relevant to products made from the fruit,
as the two parts are distinct.

Bitter orange contains furocoumarins, compounds
recognized to be phototoxic and to act as inhibitors of cer-
tain drug-metabolizing enzymes (Baumgart et al. 2005).
However, no cases of phototoxicity in persons using bitter
orange have been reported.

PREGNANCY AND LACTATION

Information on the safety of bitter orange fruit concen-
trated extract in pregnancy is limited. A study of bitter
orange fruit concentrated extract in pregnant rats showed
no adverse effects on mothers or fetuses (Hansen et al.
2006).

No information on the safety of bitter orange fruit
extract in lactation was identified in the scientific or tradi-
tional literature. Although this review did not identify any
concerns for nursing women, safety has not been conclu-
sively established.
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REeviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No significant effects of bitter orange fruit concentrated
extract (700 mg daily with 28 mg synephrine) were observed
on CYP3A4 (Gurley et al. 2004).

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS
Adverse Events Reported in Clinical Trials

No adverse events were reported in a clinical trial of adults
taking a supplement containing bitter orange fruit concen-
trated extract (975 mg with 58 mg synephrine), caffeine, and
St. John’s wort (Hypericum perforatum) for 6 weeks (Colker et
al. 1999).

Case Reports of Adverse Events

A stroke was reported in a 38-year-old man with a one-week
history of taking a supplement containing bitter orange fruit
concentrated extract (612 mg synephrine daily) and caf-
feine (200-400 mg daily) (Bouchard et al. 2005).

Two episodes of tachycardia were reported in a woman
who took a dietary supplement for weight loss that con-
tained bitter orange concentrated extract (30 mg synephrine
daily); no additional information on the product formulation
was provided in the case report. The episodes occurred on
two separate days, 1 month apart, on which the woman initi-
ated use of the extract (Firenzuoli et al. 2005).

An acute lateral-wall myocardial infarction was
reported in a 55-year-old woman with a 1-year history of
use of a weight loss product containing 300 mg Citrus auran-
tium (no other description provided) as well as 30 mg caf-
feine (misidentified as guararanine [sic]) and 30 mg green
tea (no other description). The patient also reported a nearly
40-year tobacco-smoking habit (1% packs per day), high caf-
feine intake from cola, coffee, and tea, and a preexisting
heart murmur (Nykamp et al. 2004).

A 57-year-old man with a 35-day history of use of a
weight loss product containing 125 mg of a combination of
Citrus aurantium extract standardized to 5% synephrine and
green tea leaf extract standardized to 50% epigallocatechin
gallate, along with several other ingredients, presented with
symptoms typical of variant angina involving the right cor-
onary artery (Gange et al. 2006).

A previously healthy 22-year-old woman, who had
recently resumed use of a combination product with numer-
ous caffeine-containing ingredients along with standard-
ized bitter orange extract, experienced a syncopal episode
while running. An electrocardiogram revealed sinus tachy-
cardia and QT prolongation (Nasir et al. 2004).

In the six-year period from 1998 to 2004, Health Canada
received 16 reports of cardiovascular adverse reactions asso-
ciated with products containing bitter orange or synephrine.
One of these products was reported to contain neither caf-
feine nor ephedrine, while the others contained one or both
of these alkaloids (Jordan et al. 2004).

III. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies

No changes in the QT interval or blood pressure were
observed after a single dose of bitter orange fruit concen-
trated extract (450 mg with 27 mg synephrine) (Min et al.
2005). No increases in systolic or diastolic blood pressure or
heart rate occurred in fasting volunteers 45 minutes after
oral consumption of bitter orange fruit concentrated extract
containing 50 mg p-synephrine with or without the flavo-
noids naringin and hesperidin (Stohs et al 2011).

Conversely, a single dose of bitter orange fruit con-
centrated extract containing 469 mg synephrine was
reported to be associated with increased heart rate of 11.4
+ 10.8 beats per minute after 6 hours, while blood pressure
remained unchanged (Haller et al. 2005). In another study
of a bitter orange fruit concentrated extract (900 mg with
54 mg synephrine), heart rate increased from pretreatment
rate by 4.2 + 4.5 beats per minute 4 hours after administra-
tion, and systolic and diastolic blood pressure increased
by 7.3 + 4.6 mm Hg and 2.6 + 3.8 mm Hg, respectively (Bui
et al. 2006).

Animal Pharmacological Studies

In rats administered 2.5 to 20 mg/kg bitter orange fruit con-
centrated extract daily (4 or 6% synephrine) for 7 or 15 days,
mortality was observed in a dose-dependent manner in ani-
mals receiving extracts with either 4 or 6% synephrine. No
differences in blood pressure were observed as compared to
the control group (Calapai et al. 1999).

In rats administered bitter orange concentrated extract
as 5% of the daily diet, adrenaline and dopamine were ele-
vated, and heart weight was slightly lower, as compared to
control animals (Kubo et al. 2005).

In Vitro Pharmacological Studies

No relevant in vitro pharmacological studies were
identified.
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IV. PREGNANCY AND LACTATION

No teratogenic or other adverse effects were found in fetuses
of rats administered up to 100 mg/kg daily by gavage of bit-
ter orange concentrated extract (6% synephrine). In com-
bination with caffeine (25 mg/kg), however, a decrease in
the number of implanted eggs was observed (Hansen et al.
2006).

No information on the safety of bitter orange fruit con-
centrated extract during lactation was identified.
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Citrus bergamia

Citrus bergamia Risso & Poit.

SCN: bergamot orange
Syn: Citrus x aurantium L. ssp. bergamia (Risso & Poit.) Wight
& Arn. ex Engl.

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

NorTICE

Photosensitizing (Dubertret et al. 1990; Freund 1916; Kejlova
et al. 2007; Maibach and Marzulli 1986; Zaynoun et al. 1977a,
1977b); see Appendix 2.

EpiTors’ NOTE

Bergamot orange peel contains the compound bergapten, a
furanocoumarin that can cause photodermatitis after topi-
cal application followed by exposure to the sun (Dubertret
et al. 1990; Freund 1916; Kejlova et al. 2007, Maibach and
Marzulli 1986; Zaynoun et al. 1977a, 1977b). Such a reac-
tion is not expected after oral ingestion of bergamot orange.

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS

Case Reports of Adverse Events

Cases of photodermatitis have been reported in people topi-
cally exposed to bergamot orange essential oil, or products

Rutaceae

Part: peel

Commercial processing can remove bergapten from berga-
mot orange products, and bergapten-free products are com-
mercially available.

ADVERSE EVENTS AND SIDE EFFECTS

Cases of dermatological reactions have been reported after
topical application of products containing bergamot orange
followed by exposure to the sun (Gruson and Chang 2002;
Kaddu et al. 2001; Meyer 1970; Wang et al. 2002; Weisenseel
and Woitalla 2005; Zacher and Ippen 1984).

Muscle cramping and twitching and blurred vision
were reported in a man who drank approximately 4 liters of
Earl Grey tea (black tea with bergamot orange essential oil)
daily. Symptoms worsened with time and abated with ces-
sation of Earl Grey (Finsterer 2002).

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

No information on the safety of bergamot orange in preg-
nancy or lactation was identified in the scientific or tradi-
tional literature. Although this review did not identify any
concerns for use while pregnant or nursing, safety has not
been conclusively established.

containing the oil, followed by exposure to sunlight (Cocks
and Wilson 1998; Gruson and Chang 2002; Kaddu et al. 2001;
Knott and Hofmann 2007; Wang et al. 2002; Weisenseel and
Woitalla 2005).

A 44-year-old man with a history of drinking up to
4 liters of black tea daily developed muscle cramps and
twitching, a tingling sensation of the limbs, and a feeling
of pressure in the eyes associated with blurred vision with
symptoms beginning 1 week after switching from black tea
to Earl Grey tea (black tea with bergamot orange). Symptoms
worsened with time and resolved after cessation of Earl
Grey. The reporting author noted that the adverse effects of
bergamot essential oil in this patient were likely due to the
fact that the compound bergapten is a largely selective axo-
lemmal potassium channel blocker that reduces potassium
permeability at the nodes of Ranvier in a time-dependent
manner, sometimes leading to hyperexcitability of the axo-
nal membrane and phasic alterations of potassium currents,
causing muscle twitching and cramping (Finsterer 2002).
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Allergic contact dermatitis confirmed by patch testing
was reported in two patients repeatedly exposed to per-
fumes or cosmetics containing bergamot orange (Zacher
and Ippen 1984).

III. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies

In a study on factors that affect the phototoxic reaction of ber-
gamot orange essential oil, the minimal effective concentra-
tions of bergamot oil ranged from 1% to over 20%, showing
some correlation with skin tone, with darker skins requiring
a greater concentration of the essential oil to elicit a reaction
after exposure to UVA light (Zaynoun et al. 1977b).

Animal Pharmacological Studies

In hairless albino mice treated topically with the compound
bergapten at doses of 0 to 50 ppm, a dose-dependent rela-
tionship to time of tumor onset was observed and bergap-
ten was reported to have phototumorigenic potential at the
lowest tested dose of 5 ppm. The addition of UVA and UVB
sunscreens to the treatment vehicle significantly reduced
the tumorigenic effects (Young et al. 1990).

No papillomas were observed in mice with chemically
initiated tumors subsequently treated topically with undi-
luted bergamot orange essential oil (Roe and Field 1965).

Studies comparing human, animal, and in vitro reac-
tions to the compound bergapten have been used to develop
phototoxicity tests (Girard et al. 1979; Gloxhuber 1970;
Kejlova et al. 2007).

In Vitro Pharmacological Studies

Bergamot orange essential oil elicited a phototoxic reaction
in human erythrocytes exposed to radiation sources rich in
ultraviolet A or B (Placzek et al. 2007).
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Citrus bergamia

IV. PREGNANCY AND LACTATION

No information on the safety of bergamot orange in preg-
nancy or lactation was identified.

V. ToxiciTy STUDIES
Acute Toxicity

The LD, of orally administered bergamot orange essential
oil in rats could not be determined at doses up to 10 g/kg
(Opdyke 1979).

Genotoxicity

The compound bergapten was found to induce lethal and
mutagenic photosensitization of bacteria, “dark”-induced
frameshift mutagenesis in bacteria, and lethal and clas-
togenic effects on mammalian cells in tissue cultures
(Ashwood-Smith et al. 1980).

Studies with bergapten and bergamot orange essen-
tial oil (containing equivalent amounts of bergapten) in
Saccharomyces cerevisiae using solar simulated radiation (SSR)
demonstrated that equal concentrations of bergapten alone
or bergapten in bergamot orange essential oil have a similar
influence on survival and on the induction of cytoplasmic
petite mutations, reverse and forward mutations, mitotic
gene conversion and genetically aberrant colonies including
mitotic crossing-over. No reciprocity was found between
SSR dose and bergapten concentration for cytotoxic, muta-
genic, or recombinogenic effects. In the presence of chemical
UVA or UVB filters, considerable protection against induc-
tion of genetic effects was observed (Averbeck et al. 1990).

No mutagenic effects of bergamot orange essential oil
were observed in the Bacillus subtilis rec assay and Salmonella/
microsome reversion assay with or without metabolic acti-
vation (Zani et al. 1991).
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Citrus x limon
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Citrus x limon (L.) Osbeck

SCN: lemon
AN: nimbuka

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

DRUG AND SUPPLEMENT INTERACTIONS
None known.

ADVERSE EVENTS AND SIDE EFFECTS
None known.

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.
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Rutaceae

Part: peel

PHARMACOLOGICAL CONSIDERATIONS

Although lemon peel contains furanocoumarin compounds
known to cause phototoxicity after topical application fol-
lowed by exposure to the sun (Naganuma et al. 1985; Opdyke
1979; Zobel and Brown 1991), no case reports of phototoxic-
ity were identified in the literature, and no such reaction is
expected after ingestion.

PREGNANCY AND LACTATION

No information on the safety of lemon in pregnancy or lac-
tation was identified in the scientific or traditional literature.
Although this review did not identify any concerns for use

while pregnant or nursing, safety has not been conclusively
established.

II. ADVERSE EVENTS
Case Reports of Adverse Events

Allergic contact dermatitis due to lemon peel o0il (among
other products) was reported in perfume factory workers
routinely exposed to essential oils and related compounds
(Schubert 2006). A case of allergy to lemon peel essential oil
has been reported and confirmed by patch testing (Audicana
and Bernaola 1994).

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.
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Animal Pharmacological Studies

The compound oxypeucedanin, a furanocoumarin present
in lemon peel essential oil, was found to elicit photopigmen-
tation on colored guinea pig skin without preceding visible
erythema. The phototoxic potency of oxypeucedanin was
approximately one-quarter of that of the compound bergap-
ten (Naganuma et al. 1985).

In Vitro Pharmacological Studies

Extracts of immature whole lemon fruit inhibited the drug-
metabolizing isoenzymes CYP3A4 and CYP2C9 but did not
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Citrus reticulata Blanco

SCN: tangerine
PN: chen pi (dried peel of mature fruit); ging pi (dried peel of
green fruit)

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS

Long-term use of tangerine peel is not recommended (Chen
and Chen 2004).

DRUG AND SUPPLEMENT INTERACTIONS

None known.

Citrus reticulata

cause significant inhibition of CYP2D6. The inhibition of
CYP3A4 was similar to that of grapefruit (Fujita et al. 2008).

IV. PREGNANCY AND LACTATION

No information on the safety of lemon during pregnancy or
lactation was identified.

V. ToxiciTy STUDIES
Acute Toxicity

The LDs, of orally administered lemon essential oil in rats
could not be determined at doses up to 5 g/kg (Opdyke
1979).

Opdyke, D.L.J. 1979. Monographs on fragrance raw materials. New
York: Pergamon.

Schubert, H.J. 2006. Skin diseases in workers at a perfume factory.
Contact Dermat. 55(2):81-83.

Zobel, AM., and S.A. Brown. 1991. Dermatitis-inducing psoralens
on the surfaces of seven medicinal plant species. J. Toxicol.
Cutan. Ocul. Toxicol. 10(3):223-231.

Rutaceae

OCN: mandarin; Mandarin orange; red tangerine
Part: peel

ADVERSE EVENTS AND S1DE EFFECTS

An anaphylactic reaction to tangerine has been reported and
confirmed by patch testing (Ebo et al. 2007). Contact derma-
titis due to tangerine essential oil in a perfume has also been
reported and confirmed by patch testing (Vilaplana 2002).

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

No information on the safety of tangerine in pregnancy or
lactation was identified in the scientific or traditional litera-
ture. Although this review did not identify any concerns for
use while pregnant or nursing, safety has not been conclu-
sively established.
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Clematis chinensis

REeviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS

Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. Apverse EVENTS

Case Reports of Adverse Events

An anaphylactic reaction to tangerine has been reported and
confirmed by patch testing (Ebo et al. 2007). Contact derma-
titis due to tangerine essential oil in a perfume has also been
reported and confirmed by patch testing (Vilaplana 2002).
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Clematis chinensis Osbeck
SCN: Chinese clematis

PN: wei ling xian (root and rhizome)

Quick REFERENCE SUMMARY

Safety Class: 1

Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
Use with caution in pregnancy (Chen and Chen 2004).

DRUG AND SUPPLEMENT INTERACTIONS
None known.

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.

In Vitro Pharmacological Studies
No relevant in vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

No information on the safety of tangerine in pregnancy or
lactation was identified.

V. ToxicITY STUDIES
Acute Toxicity
No adverse effects of aged tangerine peel were reported
after administration of a 50% decoction to dogs at doses of 3
ml/kg (Chen and Chen 2004).

In mice, the intravenous LDj, of the compound tangere-
tin is 780 mg/kg, while that of the compound hesperidin is
850 mg/kg (Chen and Chen 2004).

Vilaplana, J., and C. Romaguera. 2002. Contact dermatitis from the
essential oil of tangerine in fragrance. Contact Derm. 46 (2):108.

Ranunculaceae

Part: root

EpiTors’ NOTE

The sap of Chinese clematis contains anemonin and pro-
toanemonin, compounds that irritate the skin and mucous
membranes (Bensky et al. 2004; Chang and But 1986;
Kingsbury 1964; List and Hérhammer 1973; Nelson et al.
2006). These irritating principles are mostly lost on drying
and lengthy storage in a dry environment (Bensky et al.
2004; List and Horhammer 1973).

ADVERSE EVENTS AND S1DE EFFECTS

No adverse effects have been observed with typical thera-
peutic use of the properly dried root (Bensky et al. 2004).
Long-term or excessive use has been associated with adverse
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events including gastrointestinal irritation, slowed heart
rate, and dilated pupils (Bensky et al. 2004).

Topical application of the fresh herb may cause dermati-
tis (Bensky et al. 2004; Tan et al. 2008; Wang et al. 2001).

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

Although one reference text on traditional Chinese medi-
cine indicates that Chinese clematis should be used with
caution in pregnancy (Chen and Chen 2004), another refer-
ence did not list any concern for use in pregnancy (Bensky et

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS
Case Reports of Adverse Events

No adverse effects have been observed with typical thera-
peutic use of the properly processed root. Long-term or
excessive use (standard dose is a decoction of 6-9 g of the
herb) has been associated with burning sensation, swelling,
and ulcerations of the oral cavity, vomiting, abdominal pain,
severe diarrhea, difficulty breathing, slowed heart rate, agi-
tation, pale face, cold sweat, and dilated pupils. In severe
cases, death was reported about 10 hours after ingestion
(Bensky et al. 2004).

Topical application of large doses of Chinese clematis
was associated with rash, blistering of the skin, and aller-
gic dermatitis (Bensky et al. 2004). Pruritic erythema with
depigmentation and hyperpigmentation was reported after
topical application of fresh Chinese clematis (Tan et al.
2008). Severe contact dermatitis with a systemic reaction was
reported after contact with fresh Chinese clematis (Wang et
al. 2001).

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Clematis chinensis

al. 2004). An animal study indicated that the alcohol extract
of Chinese clematis had abortifacient activity in mice (Chen
and Chen 2004). Information on dose and route of adminis-
tration was not reported in the available English language
translation. In traditional Chinese medicine, herbal prod-
ucts are typically extracted in water and used in formulas
rather than single herbs, and thus the relevance of the above
animal study to standard therapeutic use is not known.

No information on the safety of Chinese clematis in lac-
tation was identified. While this review did not identify any
concerns for use while nursing, safety has not been conclu-
sively established.

Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.

In Vitro Pharmacological Studies
No relevant in vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

Although one reference text on traditional Chinese medicine
indicates that Chinese clematis should be used with caution
in pregnancy (Chen and Chen 2004), another reference did
not list any concern for use in pregnancy (Bensky et al. 2004).
An animal study indicated that the alcohol extract of Chinese
clematis had abortifacient activity in mice (Chen and Chen
2004). Information on dose and route of administration was
not reported in the available English language translation. In
traditional Chinese medicine, herbal products are typically
extracted in water and used in formulas rather than single
herbs, and thus the relevance of the above animal study to
standard therapeutic use is not known.

No information on the safety of Chinese clematis in lac-
tation was identified. While this review did not identify any
concerns for use while nursing, safety has not been conclu-
sively established.

V. ToxiciTy STUDIES
Acute Toxicity

The LD;, of an orally or intraperitoneally administered 50%
ethanol extract of Chinese clematis in mice could not be
determined at doses up to 50 g/kg (Yang and Chen 1997).

Short-Term Toxicity

In rats orally administered 5 or 10 g/kg of a 50% ethanol
extract of Chinese clematis daily for 14 days, an increase
in heart and liver wet weights were observed in animals
administered the 10 g/kg dose. At the low dose, increased
urinary output was observed, and at both doses, an increase
in white blood cells and urinary protein and decrease in
serum glutamic-pyruvic transaminase were observed (Yang
and Chen 1997).
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Cnicus benedictus
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Cnicus benedictus L.

SCN: blessed thistle
Syn: Centaurea benedicta (L.) L.

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS

Persons with allergies to other members of the Asteraceae
family (such as feverfew or Echinacea species) should exer-
cise caution with blessed thistle, as allergic cross-reactivity
is common to Asteraceae plants (Upton 2007; Zeller et al.
1985).

DRUG AND SUPPLEMENT INTERACTIONS
None known.

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.
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Asteraceae

OCN: holy thistle
Part: herb

ADVERSE EVENTS AND SIDE EFFECTS

Allergic reactions to blessed thistle have been reported (De
Smet 1993). In animal studies, blessed thistle was a sensi-
tizer and showed cross-reactivity to other members of the
Asteraceae family (Zeller et al. 1985).

High doses (more than 5.0 g per cup of tea) may irritate
the stomach and cause vomiting (Roth et al. 1984).

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

Limited information on the safety of blessed thistle in preg-
nancy or lactation was identified in the scientific or tradi-
tional literature. Although this review did not identify any
concerns for use while pregnant or nursing, safety has not
been conclusively established.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS

Case Reports of Adverse Events

No case reports of adverse events were identified.

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.
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Animal Pharmacological Studies

Sensitization testing in guinea pigs indicated that blessed
thistle is a relatively strong sensitizer. In this testing, cross-
reactivity to “a considerable number” of other plants in the
Asteraceae family was observed (Zeller et al. 1985). Blessed
thistle contains the compound cnicin, a sesquiterpene lac-
tone. Such compounds are responsible for allergic con-
tact dermatitis associated with a number of species of the
Asteraceae family (Gordon 1999).

In Vitro Pharmacological Studies
Blessed thistle is reported to contain lithospermic acid, a

compound with antigonadotropic activity (Graham and
Noble 1955).
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Cnidium monnieri (L.) Cusson ex Juss.

SCN: cnidium
PN: she chuang zi (seed)

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS

Cnidium should be used with caution by individuals with
inflammation of the kidneys or a history of irritation of the
kidneys (Yan et al. 2001).

DRUG AND SUPPLEMENT INTERACTIONS
None known.

Cnidium monnieri

IV. PREGNANCY AND LACTATION
Blessed thistle extract did not stimulate contractions in iso-
lated guinea pig uterine tissue (Pilcher et al. 1916).

No information on the safety of blessed thistle during
lactation was identified.

V. ToxiciTy STUDIES
Acute Toxicity

The LD;, of the compound cnicin in mice is 1.6-3.2 umol/kg
(Miiller and Schneider 1999).

Genotoxicity
An ethanolic extract of blessed thistle was not mutagenic in

the Ames assay with Salmonella typhimurium with or without
59 mix (Schimmer et al. 1994).

Roth, L., M. Daunderer, and K. Kormann. 1984. Giftpflanzen-
pflanzengifte:  Vorkommen, —wirkung, therapie. Landsberg,
Germany: Ecomed.

Schimmer, O., A. Krueger, H. Paulini, and F. Haefele. 1994. An
evaluation of 55 commercial plant extracts in the Ames muta-
genicity test. Pharmazie 49 (6):448-451.

Upton, R. 2007. Feverfew aerial parts: Tanacetum parthenium (L.)
Schultz Bip: Standards of analysis, quality control, and therapeutics.
Santa Cruz, CA: American Herbal Pharmacopoeia.

Zeller, W., M. de Gols, and B.M. Hausen. 1985. The sensitizing
capacity of Compositae plants. VI. Guinea pig sensitization
experiments with ornamental plants and weeds using different
methods. Arch. Dermatol. Res. 277(1):28-35.

Apiaceae

Part: seed

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS
None known.

PREGNANCY AND LACTATION

No information on the use of cnidium during pregnancy
or lactation was identified in the scientific or traditional lit-
erature. While this review did not identify any concerns for
pregnant or lactating women, safety has not been conclu-
sively established.
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Codonopsis

REeviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. Apverse EVENTS

Case Reports of Adverse Events

No adverse effects have been reported from ingestion of
cnidium extracts. Ingestion of the coumarin fraction of cnid-
ium has led to dry mouth, drowsiness, and mild gastric dis-
comfort (Bensky et al. 2004).

II1. PHARMACOLOGY AND PHARMACOKINETICS

Human Pharmacological Studies
No relevant human pharmacological studies were identified.
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Codonopsis spp.

Codonopsis pilosula (Franch.) Nannf.
SCN: codonopsis

Syn: Codonopsis silvestris Kom.

PN: dang shen (root)

OCN: bellflower

Quick REFERENCE SUMMARY
Safety Class: 1
Interaction Class: A

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS
None known.

Animal Pharmacological Studies
No relevant animal pharmacological studies were identified.

In Vitro Pharmacological Studies
No relevant in vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

No information on the safety of cnidium in pregnancy or
lactation was identified.

V. ToxicrTy STUDIES

Cytotoxicity

Coumarin compounds (osthol, imperatorin, bergapten,
isopimpinellin, and xanthotoxin) isolated from a cnidium
extract exhibited cytotoxic activity against human leukemia,
cervical carcinoma, and colorectal carcinoma cells in vitro.
The compound osthol showed the strongest cytotoxic activ-
ity on tumor cell lines. The compound imperatorin showed
the highest sensitivity to human leukemia cells and the least

cytotoxicity to normal peripheral blood mononuclear cells
(Yang et al. 2003).

Yang, L.L., M.C. Wang, L.G. Chen, and C.C. Wang. 2003. Cytotoxic
activity of coumarins from the fruits of Cnidium monnieri on
leukemia cell lines. Planta Med. 69(12):1091-1095.

Campanulaceae

Codonopsis tangshen Oliv.

SCN: codonopsis

PN: dang shen (root)

OCN: bellflower; Sichuan dang shen
Part: root

DRUG AND SUPPLEMENT INTERACTIONS
None known.

ADVERSE EVENTS AND SIDE EFFECTS

No side effects are expected at standard therapeutic doses
(Bensky et al. 2004).

PHARMACOLOGICAL CONSIDERATIONS
None known.
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PREGNANCY AND LACTATION

No information on the safety of codonopsis in pregnancy
or lactation was identified in the scientific or traditional

REVIEW DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ADVERSE EVENTS
Case Reports of Adverse Events

Doses of codonopsis over 63 g may cause discomfort in the
left pectoral area or arrhythmia. These effects subside when
the herb is discontinued (Bensky et al. 2004; Liang 1976).
Other symptoms of overdose (aqueous extract of 30-60 g
codonopsis) include visual impairment, throat pain, vertigo,
disorientation, loss of balance, leg spasms, and loss of voice
(Bensky et al. 2004). Codonopsis is reported to have a low
toxicity, and no side effects are expected within the stan-
dard dose range (aqueous extract of 6-9 g daily) (Bensky et
al. 2004).

III. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.
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Codonopsis

literature. Although this review did not identify any con-
cerns for use while pregnant or nursing, safety has not been
conclusively established.

Animal Pharmacological Studies

Administration of “large doses” (dose not specified in
English language abstract) of codonopsis in rats was
reported to cause a reduction in weight gain and serum
trilodothyronine (T;) levels, and an increase of reverse T,
and thyrotropin-releasing hormone (TRH) levels (Chen et
al. 1989).

In Vitro Pharmacological Studies
No relevant in vitro pharmacological studies were identified.

IV. PREGNANCY AND LACTATION

No information on the safety of codonopsis in pregnancy or
lactation was identified.

V. ToxiciTy STUDIES
Acute Toxicity

The LD;, of intraperitoneally administered aqueous
extract of codonopsis in mice is 79 g/kg (Chen and Chen
2004). No toxicity or fatalities were seen in mice orally
administered up to 10 g/kg of the same extract (Chen and
Chen 2004).

Short-Term Toxicity

No toxic effects were seen in rats subcutaneously admin-
istered an extract of codonopsis daily for 13 days (Wang
1983). No toxic effects or changes in serum glutamic-pyru-
vic transaminase levels were observed in mice intraperi-
toneally administered the same extract daily for 15 days
(Wang 1983).

Liang, J. 1976. Res. Disc. Chin. Med. Herbol. 4:33 Cited in Chen, J.K.,
T.T. Chen. 2004. Chinese medical herbology and pharmacology. City
of Industry, CA: Art of Medicine Press.

Wang, Y. 1983. Pharmacology and applications of Chinese materia med-
ica. Beijing: People’s Health Publishers.
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Coffea arabica

Coffea arabica L.

SCN: coffee
OCN: Arabian coffee

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: C'

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS

Coffee contains caffeine, a nervous system stimulant. If
taken in large amounts, coffee products containing caf-
feine can cause insomnia, nervousness, and the other well-
known symptoms of excess caffeine intake (Donovan and
DeVane 2001).

Due to the CNS stimulant effects of caffeine, use of
caffeine-containing products is cautioned in persons with
heart disorders, as excessive caffeine consumption may
increase heart rate or exacerbate arrhythmias. Caution
should also be observed in persons with psychological
disorders, as caffeine may aggravate depression or induce
anxiety (Brinker 2001).

DRUG AND SUPPLEMENT INTERACTIONS

Use of caffeine with other central nervous system (CNS)
stimulants, including bronchodilators or adrenergic drugs,
may cause excessive central nervous system stimulation
resulting in nervousness, irritability, insomnia, and possibly
convulsions or cardiac arrhythmias (PDR 2006).

Caffeine is metabolized by the isoenzyme CYP1A2.
Drugs that inhibit this isoenzyme (including fluvoxamine,
ciprofloxacin, cimetidine, amiodarone, fluoroquinolones,
furafylline, interferon, methoxsalen, and mibefradil) may
slow the metabolism of caffeine. In persons drinking mul-
tiple cups of coffee daily, high levels of caffeine could accu-
mulate (Carrillo and Benitez 2000).

NorTicE
Caffeine (1.5-2.5%) (Leung and Foster 1996; McCusker et al.
2003); see Appendix 1.

Diuretic (Carrillo and Benitez 2000; Maughan and
Griffin 2003); see Appendix 2.

EpiTors’ NOTE

An average 8 oz cup of coffee contains 75 to 130 mg caffeine.
A shot of espresso contains 55 to 76 mg caffeine (McCusker
etal. 2003). The caffeine content of a single type of coffee pur-
chased from one store of an international coffee company on

* For caffeine-free preparations, no interactions are expected.

Rubiaceae

Part: roasted seed kernel

six different days was found to vary from 130 to 282 mg per
8 oz cup (McCusker et al. 2003).

The American Herbal Products Association has estab-
lished a trade requirement (AHPA 2011) that dietary supple-
ment products that contain caffeine, whether as a direct
ingredient or as a constituent of herbal ingredients, be
labeled to disclose the presence of caffeine in the product
and the quantity of added caffeine if greater than 25 mg; be
formulated and labeled in a manner to recommend a maxi-
mum of 200 mg of caffeine per serving, not more often than
every 3 to 4 hours; and bear the following or similar state-
ment on the label of any dietary supplement that contains
caffeine in sufficient quantity to warrant such labeling:

Too much caffeine may cause nervousness, irritability,
sleeplessness, and, occasionally, rapid heartbeat. Not rec-
ommended for use by children under 18 years of age.

See Appendix 1 for more specific details on this AHPA
trade requirement.

ADVERSE EVENTS AND SIDE EFFECTS

Overdose of coffee may result in restlessness, nervousness,
excitement, insomnia, flushed face, frequent urination,
stomach ache, nausea, tremors, talkativeness, periods of
inexhaustibility, and irritability (Hughes et al. 1991).

Cessation of coffee may result in withdrawal symptoms
including headache, drowsiness, fatigue, and irritability.
Significant withdrawal symptoms can occur after 3 days of
consuming as little as 100 mg caffeine (about one cup coffee)
daily (Evans and Griffiths 1999; Juliano and Griffiths 2004).

Epidemiological studies have provided conflicting
results on the association between coffee consumption and
coronary heart disease risk. While some studies indicate no
association, others indicate that drinking five cups of coffee
or more daily increases the risk of coronary heart disease
(Higdon and Frei 2006; Sofi et al. 2007).

The risk of heart attack has been shown to be higher
in persons consuming five to ten cups of coffee daily as
compared with those drinking two to three cups daily
(Hammar et al. 2003; Palmer et al. 1995; Sesso et al. 1999;
Tavani et al. 2001, 2004).

Consumption of boiled coffee has been associated with
an increase in cholesterol levels, while no significant effects
of filtered coffee have been observed (Jee et al. 2001).

Studies have generally indicated no association between
coffee and risk of stroke (Adolfsson et al. 1977, Grobbee et al.
1990; Heyden et al. 1978).
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Contrary to earlier studies, more recent reviews and
meta-analyses indicate no association between coffee and
the risk of certain cancers, including pancreatic, bladder,
ovarian, breast, prostate, and gastric cancer (Higdon and
Frei 2006; Tavani and La Vecchia 2000).

PHARMACOLOGICAL CONSIDERATIONS

Coffee has been shown to cause an acute rise in blood pres-
sure, although with chronic consumption the rise is mini-
mal (1.2 mm Hg systolic, 0.49 mm Hg diastolic) (Geleijnse
2008; Noordzij et al. 2005; Nurminen et al. 1999).

Clinical trials and prospective studies have indicated
no association between coffee and risk of irregular heart
rhythms (Chelsky et al. 1990; Frost and Vestergaard 2005;
Myers 1991; Wilhelmsen et al. 2002).

Coffee consumption has been associated with a slight
decrease in calcium absorption. Studies have indicated no
effect of coffee on bone mineral density and mixed results

REVIEW DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

In healthy volunteers orally administered theophylline with
or without two to seven cups of regular instant coffee dur-
ing a 24-hour study period, blood levels of theophylline and
caffeine were significantly higher in the coffee group. The
half-life of theophylline was increased from 6.3 to 8.3 h, and
the clearance of theophylline was reduced (Sato et al. 1993).

Case Reports of Suspected Drug or

Supplement Interactions

In patients taking lithium, high coffee consumption and caf-
feine withdrawal have been associated with an increase in
lithium tremors (Grandjean and Aubry 2009; Mester et al.
1995). A series of case reports and a related small trial indi-
cated that coffee may inhibit intestinal absorption of thyrox-
ine (T,) (Benvenga et al. 2008).

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ApvERSE EVENTS
Case Reports of Adverse Events

Overdose of coffee may result in restlessness, nervousness,
excitement, insomnia, flushed face, frequent urination,
stomach ache, nausea, tremulousness, talkativeness, periods
of inexhaustibility, irritability, and psychomotor agitation
(Hughes et al. 1991).

Cessation of coffee may result in withdrawal symptoms
including headache, drowsiness, fatigue, and irritability.
Significant withdrawal symptoms can occur after 3 days of

Coffea arabica

on coffee consumption and the risk of hip fracture in elderly
persons (Barger-Lux and Heaney 1995; Hasling et al. 1992;
Higdon and Frei 2006).

Coffee has been shown to strongly inhibit dietary iron
absorption, though at only about half the inhibitory effect of
black tea (Hurrell et al. 1999).

PREGNANCY AND LACTATION

Pregnant women are advised to limit caffeine intake to less
than 300 mg (about three cups of coffee) daily (PDR 2006; Sato
et al. 1993). Lactating women are advised to limit consumption
of caffeinated beverages to two to three cups daily (AAP 2001).

Studies of caffeine have indicated no adverse effects on
pregnancy or fetal development at levels equivalent to three
to four cups daily. At much higher doses (equivalent to 21
cups of coffee or more daily), no adverse effects on the fetus
have been observed (Christian and Brent 2001).

consuming as little as 100 mg caffeine (about one cup coffee)
daily (Evans and Griffiths 1999; Juliano and Griffiths 2004).

Occupational asthma and allergy to roasted and green
coffee have been reported in persons exposed to coffee dust
(Diba and English 2002; Lemiere et al. 1996; Treudler et al.
1997). An anaphylactic reaction to coffee, with skin prick
testing confirming caffeine as the responsible compound,
has been reported (Infante et al. 2003).

III. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
Epidemiological studies have provided conflicting results on
the association between coffee consumption and coronary
heart disease risk (Higdon and Frei 2006; Sofi et al. 2007).
Case-control studies have found a 40 to 60% increased risk
of coronary heart disease in people who consumed five or
more cups of coffee daily, as compared to non-coffee drink-
ers (Greenland 1993; Kawachi et al. 1994). Prospective cohort
studies, conversely, have generally not found a significant
association between coffee consumption and coronary heart
disease risk (Kawachi et al. 1994; Myers and Basinski 1992).
The difference in results may be explained by the study
methods. In case-control studies, the health history and
related factors from individuals who have developed a dis-
ease are compared with a control population. A prospective
cohort study follows a group over time (Coggon et al. 1997).
The risk of heart attack has been shown to be higher in
persons consuming five to ten cups of coffee daily as com-
pared with those drinking two to three cups daily (Hammar
et al. 2003; Palmer et al. 1995; Sesso et al. 1999; Tavani et al.
2001, 2004). A case-control study identified an increased
risk of cardiac arrest in patients with established coronary
heart disease who drank ten cups of coffee or more daily (de
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Coffea arabica

Vreede-Swagemakers et al. 1999), whereas a similar prospec-
tive study found no association between heavy (ten or more
cups daily) coffee consumption and survival in persons who
had survived a heart attack (Mukamal et al. 2004).

Clinical trials and prospective studies have indicated no
association between coffee and risk of cardiac arrhythmias
(Chelsky et al. 1990; Frost and Vestergaard 2005; Myers 1991;
Wilhelmsen et al. 2002) and generally indicated no associa-
tion between coffee and risk of stroke (Adolfsson et al. 1977;
Grobbee et al. 1990; Heyden et al. 1978). One study, however,
did show an increased risk of stroke in nonsmoking men
with high blood pressure who consumed three cups of cof-
fee or more daily (Hakim et al. 1998).

An acute rise in blood pressure, usually occurring
30 minutes to 4 hours after coffee consumption, has been
observed in a number of studies with healthy volunteers
(Nurminen et al. 1999). The blood-pressure raising effects
may be more pronounced in persons with high blood pres-
sure (Nurminen et al. 1999). With routine consumption of
coffee, most individuals develop tolerance to the blood-
pressure raising effect of coffee, while the tolerance is
incomplete in some (James 1994; Lovallo et al. 2004). A meta-
analysis of studies on the effects of chronic coffee consump-
tion on blood pressure indicated that the average increase
in blood pressure was small (1.2 mm Hg systolic, 0.49 mm
Hg diastolic), with boiled coffee causing a greater increase
than filtered coffee. In the studies reviewed, the average cof-
fee intake was 450 to 1235 ml (225-798 mg caffeine) daily
(Noordzij et al. 2005). Some epidemiological studies indicate
an inverse, U-shaped relationship between blood pressure
and coffee consumption, with low pressure shown in those
who did not drink coffee and those who drank more than
six or nine cups daily, as compared with those who drank
one to two cups daily (Geleijnse 2008).

Unfiltered coffee (Turkish, French press, or boiled cof-
fee) has been associated with an increase in serum cho-
lesterol levels (total and LDL), while reviews indicate that
filtered coffee results in very little increase in serum choles-
terol levels (Jee et al. 2001). This effect has been attributed
to the compounds cafestrol and kahweol that are present in
unfiltered coffee (Urgert and Katan 1997).

In clinical and epidemiological studies, coffee has been
associated with a dose-dependent increase in plasma total
homocysteine levels (Bree et al. 2001; Husemoen et al. 2004;
Mennen et al. 2002; Nygard et al. 1997; Stolzenberg-Solomon
et al. 1999). Filtered coffee showed greater effects than unfil-
tered, with an 18% increase in homocysteine levels in per-
sons drinking 34 oz of filtered coffee daily for 2 weeks, as
compared to a 10% increase in persons drinking the same
volume of unfiltered coffee (Urgert et al. 2000). A clinical
trial in healthy volunteers showed that supplementation
with 200 ug of folic acid daily prevented elevation of homo-
cysteine levels caused by 2.5 cups coffee daily. Elevated total
homocysteine levels have been associated with increased

risk of cardiovascular disease such as coronary artery dis-
ease, stroke, and congestive heart failure (Mart-Carvajal et
al. 2009).

Coffee has been shown to cause a slight decrease in the
efficiency of calcium absorption, with an estimated 6 mg
decrease in calcium balance per cup of coffee (Barger-Lux
and Heaney 1995; Hasling et al. 1992). The majority of epi-
demiological studies indicate that coffee consumption is not
associated with changes in bone mineral density (Higdon
and Frei 2006). Epidemiological studies provide conflicting
results on coffee consumption and the risk of hip fracture
(Higdon and Frei 2006). Among five case-control stud-
ies, none found a relationship between coffee consump-
tion and the risk of hip fracture (Cumming and Klineberg
1994; Johnell et al. 1995; Kanis et al. 1999; Nieves et al. 1992;
Tavani et al. 1995). In cohort studies, three found no associa-
tion between coffee consumption and the risk of hip frac-
ture, while three other studies indicated an association in
women drinking more than two to four cups of coffee daily
(Cummings et al. 1995; Hernandez-Avila et al. 1991; Kiel et
al. 1990).

Coffee has been shown to strongly inhibit dietary iron
absorption, though at only about half the inhibitory effect of
black tea (Hurrell et al. 1999).

While earlier case-control studies indicated an associa-
tion between coffee consumption and increased incidences
of pancreatic, bladder, and ovarian cancers, more recent,
better-designed studies have not supported those findings
(Higdon and Frei 2006). Prospective cohort studies gener-
ally indicate a lack of association between coffee consump-
tion and pancreatic, bladder, ovarian, breast, prostate, and
gastric cancer (Tavani and La Vecchia 2000). Reviews and
meta-analyses indicate that coffee may decrease the risk of
colorectal cancer (Giovannucci 1998; Tavani and La Vecchia
2004) and liver cancer (Higdon and Frei 2006).

Caffeine is a substrate of the drug-metabolizing isoen-
zyme CYP1A2 (Nordmark et al. 1999).

Animal Pharmacological Studies

Animal studies were identified but omitted due to the avail-
ability of human data.

In Vitro Pharmacological Studies

In vitro studies were identified but omitted due to the avail-
ability of human data.

IV. PREGNANCY AND LACTATION

Caffeine is in the FDA pregnancy category C and has been
shown to cross the placenta and achieve blood and tissue
concentrations in the fetus. Excessive intake of caffeine by
pregnant women has been associated with fetal arrhyth-
mias. Pregnant women are advised to limit caffeine intake
to less than 300 mg (approximately 3 cups of coffee) daily
(PDR 2006; Sato et al. 1993).
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Caffeine is listed as a “maternal medication usually
compatible with breast-feeding” by the American Academy
of Pediatrics Committee on Drugs. The committee noted
that maternal consumption of caffeine may cause irritabil-
ity and poor sleeping patterns in nursing infants, and that
maternal consumption of caffeinated beverages should be
limited to two to three cups daily (AAP 2001).

A review of reproductive and developmental toxicity
studies of caffeine indicated that, at levels of 5 to 6 mg/kg of
caffeine daily (about three or four cups of coffee), no adverse
effects on pregnancy or fetal development are expected. The
developmental toxicity no-observed-effect level (NOEL) of
caffeine is 30 mg/kg daily (about 21 cups of coffee) and the
reproductive toxicity NOEL is between 80 and 120 mg/kg
daily (Christian and Brent 2001).

Epidemiological studies have indicated an associa-
tion between high caffeine intake during pregnancy and
an increased risk of spontaneous abortions. An analysis of
these studies concluded that methodological flaws in many
of these studies led to biased results and that a causal link
between caffeine consumption and abortion cannot be con-
firmed (Signorello and McLaughlin 2004).

V. ToxiciTy STUDIES
Acute Toxicity

The LD;, of coffee essential oil orally administered in mice
could not be determined at doses up to 5 g/kg (Viani 1988).

The LD;, of orally administered caffeine in rats is 335
mg/kg (Mills and Bone 2005). Other sources have more
broadly estimated the oral LD;, of caffeine in rats to be
between 261 and 383 mg/kg, or 200 and 400 mg/kg (NTP
1982; OECD 2004).

The lethal oral dose of caffeine in humans has been
estimated as 5 to 10 g, equivalent to 50 to 100 cups of coffee
(Stavric 1988).

Chronic Toxicity

In rats fed diets containing 6% regular or decaffeinated
instant coffee for 2 years, the average coffee intake was 2.9
g/kg daily in males and 3.5 g/kg daily in females, a human
equivalent of 70 to 80 cups of coffee daily. In all groups, the
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total number of neoplasms was either similar to or lower
than the total in the control group. Body weights of coffee-
treated groups were generally lower than body weights of
controls and were inversely proportional to the caffeine con-
tent of the coffee samples. Food intake in treated rats was
similar to or higher than that of control groups. Differences
in blood chemistry and hematology were noted, but they
were not considered to indicate toxic or ill effects, an inter-
pretation substantiated by the histological findings. Plasma
cholesterol levels in both sexes consistently showed a posi-
tive correlation with caffeine intake (Wiirzner et al. 1977a,
1977b).

In rats provided with coffee at dilutions of 25, 50, or 100%
(intake at the 100% level was equivalent to human intake of
37 cups coffee by male rats and 67 cups coffee by female
rats) as the sole source of fluid for up to 2 years, elevated
levels of cholesterol were observed. A decrease in bone cal-
cium and increase in serum calcium was observed after 1
year but returned to normal without change in treatment.
Mean serum alkaline phosphatase, bilirubin, and blood
urea nitrogen values were occasionally elevated. Treatment-
related increases in relative weights of lungs, kidneys, liver,
and epididymides were recorded. An increase in mortality
was observed in females receiving 50 or 100% coffee. Levels
of tumors were comparable in treatment and control groups
(Palm et al. 1984).

In rats fed diets containing 0.5 to 5% instant coffee daily
for 2 years, weight gain was impaired at the highest dose
level. Liver and kidney hypertrophy were also observed at
that dose level (Daubert 1967).

Genotoxicity

A review of genotoxicity studies on coffee indicated that
mutagenic activity is seen in vitro with bacteria and fungi
and in studies at high concentrations in mammalian cells
in vitro. Mutagenic activity, however, is generally lacking
when bacteria or mammalian cells are cultured with liver
enzymes that provide metabolic activation. Animal studies
indicate a lack of mutagenic activity of coffee and caffeine,
with a number of studies showing antimutagenic activity of
coffee (Nehlig and Debry 1994).

Benvenga, S., L. Bartolone, M.A. Pappalardo, et al. 2008. Altered
intestinal absorption of L-thyroxine caused by coffee. Thyroid
18(3):293-301.

Bree, A., WM. Verschuren, H.J. Blom, and D. Kromhout. 2001.
Lifestyle factors and plasma homocysteine concentrations in
a general population sample. Am. . Epidemiol. 154(2):150-154.

Brinker, E. 2001. Herb contraindications and drug interactions. 3rd ed.
Sandy, OR: Eclectic Medical Publications.

Carrillo, J.A., and J. Benitez. 2000. Clinically significant pharmaco-
kinetic interactions between dietary caffeine and medications.
Clin. Pharmacokinet. 39(2):127-153.

247




Coffea arabica

Chelsky, L.B., ].E. Cutler, K. Griffith, et al. 1990. Caffeine and ven-
tricular arrhythmias: An electrophysiological approach. J. Am.
Med. Assoc. 264(17):2236.

Christian, M.S., and R.L. Brent. 2001. Teratogen update: Evaluation
of the reproductive and developmental risks of caffeine.
Teratology 64(1):51-78.

Coggon, D., G. Rose, and D.J.P. Barker. 1997. Epidemiology for the
uninitiated. 4th ed. London: BM]J.

Cumming, R.G., and RJ. Klineberg. 1994. Case-control study of
risk factors for hip fractures in the elderly. Am. |. Epidemiol.
139(5):493-503.

Cummings, S.R.,, M.C. Nevitt, W.S. Browner, et al. 1995. Risk
factors for hip fracture in white women. New Engl. ]. Med.
332(12):767-773.

Daubert, B.F. 1967. Effects of long-term administration of coffee
and caffeine in rats. Colloque Scientifique International sur le
Café 3, Trieste (Italia), June 2-9.

de Vreede-Swagemakers, ].J.M., A.P.M. Gorgels, M.P. Weijenberg,
et al. 1999. Risk indicators for out-of-hospital cardiac arrest
in patients with coronary artery disease. J. Clin. Epidemiol. 52
(7):601-607.

Diba, V.C., and ].S. English. 2002. Contact allergy to green coffee
bean dust in a coffee processing plant worker. Contact Dermat.
47(1):56.

Donovan, J.L., and C.L. DeVane. 2001. A primer on caffeine phar-
macology and its drug interactions in clinical psychopharma-
cology. Psychopharmacol. Bull. 35 (3):30-48.

Evans, S.M., and R.R. Griffiths. 1999. Caffeine withdrawal: A para-
metric analysis of caffeine dosing conditions. J. Pharmacol. Exp.
Ther. 289(1):285-294.

Frost, L., and P. Vestergaard. 2005. Caffeine and risk of atrial fibril-
lation or flutter: The Danish Diet, Cancer, and Health Study.
Am. ]. Clin. Nutr. 81(3):578.

Geleijnse, ].M. 2008. Habitual coffee consumption and blood pres-
sure: An epidemiological perspective. Vasc. Health Risk Manag.
4(5):963-970.

Giovannucci, E. 1998. Meta-analysis of coffee consumption and
risk of colorectal cancer. Am. J. Epidemiol. 147(11):1043-1052.
Grandjean, E.M., and ].M. Aubry. 2009. Lithium: Updated human
knowledge using an evidence-based approach: Part III: Clinical

safety. CNS Drugs 23(5):397-418.

Greenland, S. 1993. A meta-analysis of coffee, myocardial infarc-
tion, and coronary death. Epidemiology 4(4):366-374.

Grobbee, D.E.,, E.B. Rimm, E. Giovannucci, et al. 1990. Coffee,
caffeine, and cardiovascular disease in men. New Engl. ]. Med.
323(15):1026.

Hakim, A.A., G.W. Ross, ].D. Curb, et al. 1998. Coffee consumption
in hypertensive men in older middle-age and the risk of stroke:
The Honolulu Heart Program. |. Clin. Epidemiol. 51(6):487-494.

Hammar, N., T. Andersson, L. Alfredsson, et al. 2003. Association
of boiled and filtered coffee with incidence of first nonfatal
myocardial infarction: The SHEEP and the VHEEP study. J.
Intern. Med. 253(6):653-659.

Hasling, C., K. Sondergaard, P. Charles, and L. Mosekilde. 1992.
Calcium metabolism in postmenopausal osteoporotic women
is determined by dietary calcium and coffee intake. J. Nutr.
122(5):1119.

Hernandez-Avila, M., G.A. Colditz, M.]. Stampfer, et al. 1991.
Caffeine, moderate alcohol intake, and risk of fractures of the
hip and forearm in middle-aged women. Am. |. Clin. Nutr.
54(1):157-163.

Heyden, S., H.A. Tyroler, G. Heiss, C.G. Hames, and A. Bartel.
1978. Coffee consumption and mortality: Total mortality, stroke
mortality, and coronary heart disease mortality. Arch. Intern.
Med. 138(10):1472-1475.

Higdon, J.V., and B. Frei. 2006. Coffee and health: A review of
recent human research. Crit. Rev. Food Sci. Nutr. 46(2):101-123.

Hughes, ].R., S.T. Higgins, W.K. Bickel, et al. 1991. Caffeine self-
administration, withdrawal, and adverse effects among coffee
drinkers. Arch. Gen. Psychiatry 48(7):611-617.

Hurrell, RE, M. Reddy, and ].D. Cook. 1999. Inhibition of non-
haem iron absorption in man by polyphenolic-containing bev-
erages. Br. . Nutr. 81(4):289-295.

Husemoen, L.L.N., TE. Thomsen, M. Fenger, and T. Jorgensen.
2004. Effect of lifestyle factors on plasma total homocysteine
concentrations in relation to MTHFR (C677T) genotype. Inter99
(7). Eur. ]. Clin. Nutr. 58(8):1142-1150.

Infante, S., M.L. Baeza, M. Calvo, et al. 2003. Anaphylaxis due to
caffeine. Allergy 58(7):681-682.

James, J.E. 1994. Chronic effects of habitual caffeine consump-
tion on laboratory and ambulatory blood pressure levels. J.
Cardiovasc. Risk 1:159-164.

Jee, SH., J. He, L]J. Appel, et al. 2001. Coffee consumption and
serum lipids: A meta-analysis of randomized controlled clinical
trials. Am. . Epidemiol. 153(4):353-362.

Johnell, O., B. Gullberg, and J.A. Kanis. 1995. Risk factors for hip
fracture in European women: The MEDOS Study. J. Bone Miner.
Res. 10:1802-1815.

Juliano, L.M., and R.R. Griffiths. 2004. A critical review of caffeine
withdrawal: Empirical validation of symptoms and signs, inci-
dence, severity, and associated features. Psychopharmacology
176(1):1-29.

Kanis, J., O. Johnell, B. Gullberg, et al. 1999. Risk factors for hip
fracture in men from Southern Europe: The MEDOS study.
Osteoporosis Int. 9(1):45-54.

Kawachi, I., G.A. Colditz, and C.B. Stone. 1994. Does coffee drink-
ing increase the risk of coronary heart disease? Results from a
meta-analysis. Br. Med. ]. 72(3):269-275.

Kiel, D.P,, D.T. Felson, M.T. Hannan, J.J. Anderson, and PW.E.
Wilson. 1990. Caffeine and the risk of hip fracture: The
Framingham Study. Am. |. Epidemiol. 132(4):675.

Lemiere, C., J.L. Malo, M. McCants, and S. Lehrer. 1996.
Occupational asthma caused by roasted coffee: Immunologic
evidence that roasted coffee contains the same antigens as
green coffee, but at a lower concentration. J. Allergy Clin.
Immunol. 98(2):464-466.

Leung, AY., and S. Foster. 1996. Encyclopedia of common natural
ingredients used in food, drugs, and cosmetics. 2nd ed. New York:
Wiley.

Lovallo, W.R., M.F. Wilson, and A.S. Vincent. 2004. Blood pressure
response to caffeine shows incomplete tolerance after short-
term regular consumption. Hypertension 43:760-765.

Mart-Carvajal, AJ., I. Sol, D. Lathyris, and G. Salanti. 2009.
Homocysteine lowering interventions for preventing cardio-
vascular events. Cochrane Database Syst. Rev. No. 4:CD006612.

Maughan, RJ., and J. Griffin. 2003. Caffeine ingestion and fluid
balance: A review. |. Hum. Nutr. Dietet. 16(6):411-420.

248



McCusker, R.R., B.A. Goldberger, and E.J. Cone. 2003. Technical
note: Caffeine content of specialty coffees. J. Analyt. Toxicol.
27(7):520-522.

Mennen, LI, GP. de Courcy, J.C. Guilland, et al. 2002.
Homocysteine, cardiovascular disease risk factors, and habit-
ual diet in the French Supplementation with Antioxidant
Vitamins and Minerals Study. Am. . Clin. Nutr. 76(6):1279-1289.

Mester, R., P. Toren, and 1. Mizrachi. 1995. Caffeine withdrawal
increases lithium blood levels. Biol. Psychiatry 37(5):348-350.

Mills, S., and K. Bone. 2005. The essential guide to herbal safety. St.
Louis: Elsevier.

Mukamal, K.J., M. Maclure, J.E. Muller, J.B. Sherwood, and M.A.
Mittleman. 2004. Caffeinated coffee consumption and mortality
after acute myocardial infarction. Am. Heart ]. 147(6):999-1004.

Myers, M.G. 1991. Caffeine and cardiac arrhythmias. Ann. Intern.
Med. 114(2):147.

Myers, M.G., and A. Basinski. 1992. Coffee and coronary heart dis-
ease. Arch. Intern. Med. 152(9):1767-1772.

Nehlig, A., and G. Debry. 1994. Potential genotoxic, mutagenic
and antimutagenic effects of coffee: A review. Mutat. Res.
317(2):145-162.

Nieves, J.W., J.A. Grisso, and J.L. Kelsey. 1992. A case-control
study of hip fracture: Evaluation of selected dietary variables
and teenage physical activity. Osteoporosis Int. 2(3):122-127.

Noordzij, M., C. Uiterwaal, L.R. Arends, et al. 2005. Blood pressure
response to chronic intake of coffee and caffeine: A meta-anal-
ysis of randomized controlled trials. J. Hyperten. 23(5):921-928.

Nordmark, A., S. Lundgren, S. Cnattingius, and A. Rane. 1999.
Dietary caffeine as a probe agent for assessment of cyto-
chrome P4501A2 activity in random urine samples. Br. J. Clin.
Pharmacol. 47(4):397-402.

NTP. 1982. Acute toxicity report on caffeine (3,7-dihydro-1,3,7-
trimethyl-1H-purine-2,6-dione) in Fischer 344 rats. Final
Report, NCTR Tech Rpt. Jefferson, AR: National Center for
Toxicological Research.

Nurminen, M.L., L. Niittynen, R. Korpela, and H. Vapaatalo. 1999.
Coffee, caffeine and blood pressure: A critical review. Eur. J.
Clin. Nutr. 53:831-839.

Nygard, O., H. Refsum, PM. Ueland, et al. 1997. Coffee con-
sumption and plasma total homocysteine: The Hordaland
Homocysteine Study. Am. ]. Clin. Nutr. 65(1):136-143.

OECD. 2004. Caffeine CAS: 58-08-2. In Screening information dataset
(SIDS) high production volume chemicals. Paris: Organisation for
Economic Co-operation and Development.

Palm, P.E., E.P. Arnold, M.S. Nick, J.R. Valentine, and T.E. Doerfler.
1984. Two-year toxicity/carcinogenicity study of fresh-brewed
coffee in rats initially exposed in utero. Toxicol. Appl. Pharmacol.
74(3):364-382.

Palmer, ]J.R., L. Rosenberg, R.S. Rao, and S. Shapiro. 1995. Coffee
consumption and myocardial infarction in women. Am. J.
Epidemiol. 141(8):724-731.

PDR. 2006. Physicians’ desk reference for nonprescription drugs and
dietary supplements. 27th ed. Montvale, NJ: Medical Economics
Co.

Coffea arabica

Sato, J., H. Nakata, E. Owada, et al. 1993. Influence of usual intake
of dietary caffeine on single-dose kinetics of theophylline in
healthy human subjects. Eur. ]. Clin. Pharmacol. 44(3):295-298.

Sesso, H.D., ].M. Gaziano, ].E. Buring, and C.H. Hennekens. 1999.
Coffee and tea intake and the risk of myocardial infarction. Am.
J. Epidemiol. 149(2):162.

Signorello, L.B., and ]J.K. McLaughlin. 2004. Maternal caffeine
consumption and spontaneous abortion: A review of the epide-
miologic evidence. Epidemiology 15(2):229-239.

Sofi, E.,, A.A. Conti, A.M. Gori, et al. 2007. Coffee consumption and
risk of coronary heart disease: A meta-analysis. Nutr. Metab.
Cardiovasc. Dis. 17(3):209-223.

Stavric, B. 1988. Methylxanthines: Toxicity to humans. 2. Caffeine.
Food Chem. Toxicol. 26(7):645-662.

Stolzenberg-Solomon, R.Z., E.R. Miller 3rd, M.G. Maguire, ]J.
Selhub, and L.J. Appel. 1999. Association of dietary pro-
tein intake and coffee consumption with serum homocyste-
ine concentrations in an older population. Am. J. Clin. Nutr.
69(3):467-475.

Tavani, A., M. Bertuzzi, S. Gallus, E. Negri, and C. La Vecchia.
2004. Risk factors for non-fatal acute myocardial infarction in
Italian women. Prev. Med. 39(1):128-134.

Tavani, A., M. Bertuzzi, E. Negri, L. Sorbara, and C. La Vecchia.
2001. Alcohol, smoking, coffee and risk of non-fatal acute myo-
cardial infarction in Italy. Eur. ]. Epidemiol. 17(12):1131-1137.

Tavani, A., and C. La Vecchia. 2000. Coffee and cancer: A review
of epidemiological studies, 1990-1999. Eur. ]. Cancer Prev.
9(4):241-256.

Tavani, A., and C. La Vecchia. 2004. Coffee, decaffeinated coffee,
tea and cancer of the colon and rectum: A review of epidemio-
logical studies, 1990-2003. Cancer Causes Control 15(8):743-757.

Tavani, A., E. Negri, and C. LaVecchia. 1995. Coffee intake and
risk of hip fracture in women in northern Italy. Prev. Med.
24(4):396-400.

Treudler, R., B. Tebbe, and C.E. Orfanos. 1997. Coexistence of
type I and type IV sensitization in occupational coffee allergy.
Contact Dermat. 36(2):109.

Urgert, R., and M.B. Katan. 1997. The cholesterol-raising factor
from coffee beans. Annu. Rev. Nutr. 17:305-324.

Urgert, R., T. van Vliet, PL. Zock, and M.B. Katan. 2000. Heavy
coffee consumption and plasma homocysteine: A random-
ized controlled trial in healthy volunteers. Am. J. Clin. Nutr.
72(5):1107-1110.

Viani, R. 1988. Physiologically active substances in coffee. In Coffee,
Volume 3: Physiology, edited by Clarke, R.J., and R. Macrae. New
York: Elsevier Applied Science.

Wilhelmsen, L., A. Rosengren, and G. Lappas. 2002.
Hospitalizations for atrial fibrillation in the general male popu-
lation: Morbidity and risk factors. J. Intern. Med. 250(5):382-389.

Wiirzner, H.P, E. Lindstrom, L. Vuataz, and H. Luginbiihl. 1977a.
A 2-year feeding study of instant coffees in rats. I. Body weight,
food consumption, haematological parameters and plasma
chemistry. Food Cosmet. Toxicol. 15(1):7-16.

Wiirzner, H.P, E. Lindstrém, L. Vuataz, and H. Luginbiihl. 1977b.
A 2-year feeding study of instant coffees in rats. II. Incidence
and types of neoplasms. Food Cosmet. Toxicol. 15(4):289-296.

249




Coix lacryma-jobi

Coix lacryma-jobi L.

SCN: Job’s tears
OCN: coix

Quick REFERENCE SUMMARY

Safety Class: 2b
Interaction Class: A

CONTRAINDICATIONS

Not for use in pregnancy except under the supervision of
a qualified healthcare practitioner (Chen and Chen 2004;
Tzeng et al. 2005).

OTHER PRECAUTIONS

Job’s tears should be used with caution in persons with
spermatorrhea (frequent involuntary emission of the semen
without copulation) and polyuria (passage of large volumes
of urine) (Chen and Chen 2004).

DRUG AND SUPPLEMENT INTERACTIONS
None known.

EpiTors’ NOTE

Job’s tears has traditionally been eaten as a food in China,
India, and southeast Asia (Arber 2010; Simoons 1991).

ADVERSE EVENTS AND SIDE EFFECTS
None known.

PHARMACOLOGICAL CONSIDERATIONS

Animal studies have demonstrated that Job’s tears may
modify glucose regulation (Takahashi et al. 1986; Yeh et

ReviEw DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ApvERsE EVENTS

Case Reports of Adverse Events
No case reports of adverse events were identified.

Poaceae

PN: yi yi ren (seed)
Part: seed

al. 2006). People with diabetes are advised to monitor their
blood sugar closely and discuss the use of this herb with a
qualified healthcare practitioner prior to use.

PREGNANCY AND LACTATION

Although two animal studies of Job’s tears indicated a lack
of adverse effects on fetal development (Shinoda et al. 2007;
Tzeng et al. 2005), one of the studies using very large doses
of Job’s tears showed some loss of embryos but no adverse
effects on fetal development (Tzeng et al. 2005).

Animal and in vitro studies have yielded conflicting
data on the effects of Job’s tears on uterine contractions.
Inhibitory effects were observed on induced contractions in
rats (Hsia et al. 2008), whereas studies in isolated rat uteri
showed that different extracts induced, inhibited, or had no
effects on uterine contractions (Hsia et al. 2008; Tzeng et al.
2005).

A reference text on traditional Chinese medicine indi-
cates that Job’s tears should not be used during pregnancy
(Chen and Chen 2004).

No information on the safety of Job’s tears during lacta-
tion was identified. While this review did not identify any
concerns for use while nursing, safety has not been conclu-
sively established.

ITI. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies
No relevant human pharmacological studies were identified.

Animal Pharmacological Studies

An inhibitory effect of Job’s tears hulls on prostaglandin F,,-
induced uterine contractions was observed in rats (Hsia et
al. 2008).

A reduction in plasma glucose levels was observed in
diabetic rats fed a diet containing 58% dehulled Job’s tears
daily for 4 weeks (Yeh et al. 2006). Hypoglycemic activity of
Job’s tears aqueous extract was observed in normal and dia-
betic mice after oral administration (Takahashi et al. 1986).

In Vitro Pharmacological Studies

In isolated rat uteri, an aqueous extract of Job’s tears
enhanced spontaneous uterine contractions. No effects of
a methanol extract were observed (Tzeng et al. 2005). An
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ethanol extract of Job’s tears hull inhibited smooth muscle
contraction in isolated rat uteri (Hsia et al. 2008).

Downregulation of progesterone biosynthesis was
observed in rat granulosa cells treated with an extract of the
bran of Job’s tears (Hsia et al. 2006).

IV. PREGNANCY AND LACTATION

In pregnant rats orally administered 1 g/kg of either aque-
ous or methanolic extracts of Job’s tears on day 6 of preg-
nancy, an increase in fetal resorptions and postimplantation
losses was observed in the group administered the water
extract. No fetal malformations were observed in either
group (Tzeng et al. 2005).

LiTERATURE CITED

Arber, A. 2010. The gramineae: A study of cereal, bamboo and grass.
Cambridge: Cambridge University Press.

Chen, J.K., and T.T. Chen. 2004. Chinese medical herbology and phar-
macology. City of Industry, CA: Art of Medicine Press.

Hayashi, H., Y. Ohta, T. Arai, et al. 2009. Preliminary reproduction
toxicity screening test of Coix lacryma-jobi L. var. ma-yuen Stapf
by oral administration in rats. Jpn. |. CAM 6(2):105-110.

Hsia, SM., W. Chiang, YH. Kuo, and PS. Wang. 2006.
Downregulation of progesterone biosynthesis in rat granulosa
cells by adlay (Coix lachryma-jobi L. var. ma-yuen Stapf.) bran
extracts. Int. |. Impotence Res. 18(3):264-274.

Hsia, S.M., Y.H. Kuo, W. Chiang, and P.S. Wang. 2008. Effects of
adlay hull extracts on uterine contraction and Ca?* mobilization
in the rat. Am. J. Physiol. Endocrinol. Metab. 295(3):E719-E726.

Cola spp.

Cola acuminata (Pall.) Schott & Endl.
SCN: cola
OCN: abata cola; bissy nut; kola

Quick REFERENCE SUMMARY

Safety Class: 1
Interaction Class: C'

CONTRAINDICATIONS
None known.

OTHER PRECAUTIONS

Cola contains caffeine, a nervous system stimulant. If taken
in large amounts, cola products containing caffeine can cause

* For caffeine-free preparations, no interactions are expected.

Cola spp.

No adverse effects on fetal development were observed
in rats fed diets containing up to 5% Job’s tears during the
full course of pregnancy. The authors concluded that the
nontoxic dose level was over 3.5 g/kg daily for both mothers
and pups (Shinoda et al. 2007).

No information on the safety of Job’s tears during lacta-
tion was identified.

V. ToxiciTy STUDIES
Short-Term Toxicity

No significant adverse changes in organ weights or blood
chemistry were observed in rats orally administered aque-
ous extracts of whole Job’s tears at doses of 0.5 to 2 g/kg
daily for 14 days (Hayashi et al. 2009).
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Sterculiaceae

Cola nitida (Vent.) A. Chev.
SCN: cola

Syn: Sterculia nitida Vent.
OCN: ghanja cola; kola

Part: seed

insomnia, nervousness, and the other well-known symptoms
of excess caffeine intake (Donovan and DeVane 2001).

Due to the central nervous system (CNS) stimulant
effects of caffeine, use of caffeine-containing products is
cautioned in persons with heart disorders, as excessive caf-
feine consumption may increase heart rate or exacerbate
arrhythmias. Caution is also advised in psychological disor-
ders, as caffeine may aggravate depression or induce anxiety
(Brinker 2001).
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Cola

DRUG AND SUPPLEMENT INTERACTIONS

Use of caffeine with other CNS stimulants, including bron-
chodilators or adrenergic drugs, may cause excessive cen-
tral nervous system stimulation resulting in nervousness,
irritability, insomnia, and possibly convulsions or cardiac
arrhythmias (PDR 2006).

NoTICE

Caffeine (0.6-3.8%) (Atawodi et al. 2007, Leung and Foster
1996; Wichtl 2004); see Appendix 1.
Diuretic (Brunton et al. 2006); see Appendix 2.

EpiTors” NOTE

The American Herbal Products Association has established
a trade requirement (AHPA 2011) that dietary supplement
products that contain caffeine, whether as a direct ingre-
dient or as a constituent of herbal ingredients, be labeled
to disclose the presence of caffeine in the product and the
quantity of added caffeine if greater than 25 mg; be formu-
lated and labeled in a manner to recommend a maximum
of 200 mg of caffeine per serving, not more often than every
3 to 4 hours; and bear the following or similar statement on
the label of any dietary supplement that contains caffeine in
sufficient quantity to warrant such labeling:

Too much caffeine may cause nervousness, irritability,
sleeplessness, and, occasionally, rapid heartbeat. Not rec-
ommended for use by children under 18 years of age.

REviEwW DETAILS

I. DRUG AND SUPPLEMENT INTERACTIONS
Clinical Trials of Drug or Supplement Interactions

No clinical trials of drug or supplement interactions were
identified.

Case Reports of Suspected Drug or
Supplement Interactions

No case reports of suspected drug or supplement interac-
tions were identified.

Animal Trials of Drug or Supplement Interactions

No animal trials of drug or supplement interactions were
identified.

II. ApvERSE EVENTS
Case Reports of Adverse Events

Bright yellow pigmentation of the gums has been reported
in persons who habitually chew on cola nuts (Ashri and
Gazi 1990).

Cola nut has been listed as a common food allergen
(Speer 1976).

See Appendix 1 for more specific details on this AHPA
trade requirement.

ADVERSE EVENTS AND SIDE EFFECTS

Habitual chewing of cola nuts may cause yellow pigmenta-
tion of the gums (Ashri and Gazi 1990), and excessive use
may cause gastrointestinal complaints (Wichtl 2004).

Allergic reactions to cola have been reported (Speer
1976).

PHARMACOLOGICAL CONSIDERATIONS

See Other Precautions and Drug and Supplement Interactions
above.

PREGNANCY AND LACTATION

In a study of pregnant women who had consumed cola
nuts during pregnancy, some association between cola use
and infant head and chest circumference were observed
(Abidoye et al. 1990), whereas an animal study showed no
adverse effects on fetal development (Ajarem and Ahmad
1994). Pregnant women are advised to limit intake of caf-
feine to 300 mg daily (PDR 2006).

Caffeine is listed as a “Maternal Medication Usually
Compatible with Breastfeeding” by the American Academy
of Pediatrics Committee on Drugs with an indication that
maternal consumption of caffeinated beverages should be
limited to 150 mg daily (AAP 2001).

II1. PHARMACOLOGY AND PHARMACOKINETICS
Human Pharmacological Studies

In persons without malaria, administration of 35 g of cola
nut was reported to cause malaria-like symptoms in a num-
ber of patients, including sleeplessness, lack of concentra-
tion, dizziness, and weakness (Alaribe et al. 2003).

Animal Pharmacological Studies
In mice intraperitoneally administered 2.5, 5, or 10 mg/kg of
fresh cola nut extract, the 10 mg/kg dose depressed locomo-
tor activities while the 5 mg/kg dose increased locomotor
activity and the 2.5 mg/kg dose had no significant effects
(Ajarem 1990).

An increase in arterial pressure was observed in rats
fed diets containing 33 or 100% kola nuts daily for 7 days
(Osim and Udia 1993).

In Vitro Pharmacological Studies

A methanol extract of cola showed a time-, dose-, and estro-
gen receptor-dependent stimulation of the pS2 gene in estro-
gen receptor-positive human breast cancer cells (MCF-7),
while an acetone extract showed no transcription stimula-
tion of pS2 (Fontenot et al. 2007).
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In isolated rat hearts, application of an aqueous extract
of Cola nitida subsp. rubra increased the heart metabolic rate
at concentrations of 4 to 8 mg/1, while the rate decreased to
control levels at 10 mg/1. In hearts treated with Cola acumi-
nata, the heart metabolic rate increased after treatment with
4 to 10 mg/1 with peak activity at 6 mg/l. Extracts of both
species did not cause any change in heart metabolic rate
after treatment with a concentration of 2 mg/1. Both extracts
caused a dose-dependent increase followed by a decrease in
heart rate (Chukwu et al. 2006).

IV. PREGNANCY AND LACTATION

In a study of the effects of cola nut consumption during
pregnancy on the anthropometric measurements of new-
borns, cola consumption was associated with a head cir-
cumference of 30 to 35 cm and was also associated with a
difference in chest circumference. No correlation between
cola nut consumption and birth weight was observed. Most
mothers (76%) consumed between 13 and 91 g of cola nuts
per week (Abidoye et al. 1990).

No adverse effects on development were reported in the
offspring of pregnant mice provided up to 32 mg/1 (equiva-
lent to 10 mg/kg daily) of cola extract as the sole source of
drinking water during the full course of pregnancy. In the
4-day-old pups, a decrease in body weight was observed as
compared to the control group, but no differences in body
weight were observed in pups of mothers that had been pro-
vided lower concentrations of cola extract (equivalent to 2.5
or 5 mg/kg daily) (Ajarem and Ahmad 1994).

Caffeine is in the FDA pregnancy category C and has
been shown to cross the placenta and achieve blood and
tissue concentrations in the fetus. Excessive intake of caf-
feine by pregnant women has been associated with fetal
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arrhythmias. Pregnant women are advised to limit caffeine
intake to less than 300 mg daily (PDR 2006).

Caffeine is listed as a “Maternal Medication Usually
Compatible with Breastfeeding” by the American Academy
of Pediatrics Committee on Drugs. The Committee noted
that maternal consumption of caffeine may cause irritabil-
ity and poor sleeping patterns in nursing infants, and that
maternal consumption of caffeinated beverages should not
exceed 150 mg daily (AAP 2001).

Epidemiological studies have indicated an association
between high caffeine intake during pregnancy and an
increased risk of spontaneous abortions. An analysis con-
cluded that methodological flaws in many of the studies led
to biased results and that a causal link between caffeine con-
sumption and abortion cannot yet be confirmed (Signorello
and McLaughlin 2004).

V. ToxicITY STUDIES
Acute Toxicity

The LDs, of orally administered caffeine in rats is 335 mg/kg
(Mills and Bone 2005).

No adverse effects were reported in rats fed a diet of
cola nuts (daily intake ~9.2 g; rats weighed ~210 g) (Osim
and Udia 1993).

Subchronic Toxicity

In rats orally administered 57 mg/kg (equivalent to a human
dose of 1 g/kg) of an aq