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H e r b  P r o f i l e

Introduction
Commiphora myrrha is a small, thorny tree or shrub that can 

grow to 9 feet tall.1,2 It is native to southwest Asia, including 
Arabia, and most commonly east and northeast Africa near the 
region of the Red Sea or Arabian Gulf,3-6 specifically Ethio-
pia, Somalia, and Kenya.7 Other resin-producing Commiphora 
species (C. abyssinica, C. foliacea, C. playfairii, and C. serrulata) 
that may enter commerce (as adulterants or inferior grades 
of myrrh) grow in southern Arabia, Sudan, Ethiopia, Eritrea, 
Somalia, and Kenya.8 A thick, pale-yellow, liquid oleoresin flows 
from the naturally occurring cracks and incisions in the bark 
of myrrh and hardens into a reddish-brown tear-shaped mass 
about the size of a walnut.1,4 The oleo-gum-resin is described as 
aromatic, bitter, and acrid in taste.9 Purposeful damage done to 
the stems of the myrrh tree in order to increase the amount of 
oleoresin may result in an inferior product.1

The genus Commiphora includes approximately 200 species 
and there is some taxonomic confusion. Both the European 
Pharmacopoeia (PhEur 7.0) and the United States Pharmaco-
peia (USP 34) define myrrh as the gum-resin obtained from the 
stems and branches of C. molmol and/or other related species 
of Commiphora.9,10 Brendler et al. (2010), in the African Herbal 
Pharmacopoeia, state that although there are arguments in favor 
of using the name C. myrrha for Arabian myrrh and C. molmol 
for African myrrh, both names are synonymous and the name 

C. myrrha has precedence.7 The American Herbal Products 
Association’s Herbs of Commerce, 2nd edition, assigned myrrh as 
the Standardized Common Name for C. africana, C. erythra-
cea, C. madagascariensis, C. molmol, and C. schimperi, as well as 
C. myrrha.11 However, the United States Department of Agri-
culture (USDA) Agricultural Research Service's Germplasm 
Resources Information Network (ARS-GRIN) lists only C. 
myrrha as myrrh, with C. molmol, C. myrrha var. molmol, and 
Balsamodendrum myrrha being synonyms.6 [Note: ARS-GRIN 
does list Myrrhis odorata as myrrh, further muddying the taxo-
nomic waters; M. odorata is a completely different genus that 
does not exude the typical oleoresin of the Commiphora genus.] 
James A. Duke states in Duke’s Handbook of Medicinal Plants of 
the Bible that it would be hard to identify the species of any given 
sample of myrrh “when faced only with the imported gum, and 
not flowering and fruiting herbarium vouchers.”12 Various other 
species of Commiphora are being traded under the common 
name “myrrh” and/or are being used as substitutes in products 
that formerly contained true myrrh.8 For example, commercial 
harvesting of gum-resin from C. wildii began in Namibia as 
recently as 2007, and there are already a number of companies 
importing it for use in place of myrrh.13,14 Besides C. myrrha, 
many other Commiphora species in Ethiopia produce gums that 
are collected and sold under the name “myrrh” or “opoponax,” 
including C. boranensis, C. habessinica, and C. corrugata.15 For 
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the purposes of this article, however, information will be limited 
to C. myrrha, synonyms C. molmol, C. myrrha var. molmol, and 
Balsamodendrum myrrha.6  

History and Cultural Significance
The common name myrrh comes from the Hebrew mor, 

meaning bitterness or acrimony (Aramaic murr or mura, “was 
bitter”).5,16 The generic name, Commiphora, derives from the 
Greek kommi for gum and phoros 
for carrier.17 Other common 
names include common myrrh, 
hirabol myrrh, gum myrrh, Afri-
can myrrh, Somali myrrh, bola 
(Ayurveda), and mo yao shu and 
mo yao (Pinyin).3,6,11

Myrrh is most widely known 
for its use as incense in religious 
rituals and, in ancient times, was 
highly valued in trade. In ancient 
Egypt it was used in embalming 
fluids.3

Historically, myrrh was used 
in Middle Eastern medicine to 
treat wounds and infections.3 In 
Ayurvedic medicine, myrrh has 
long been used to treat problems 
associated with the mouth, such 
as gingivitis (swelling and sore-
ness of the gums), mouth ulcers, 
and pharyngitis (sore throat).3 In 
modern Chinese medicine, myrrh 
(or mo yao) is used for improving 
blood circulation; treating trau-
matic injuries; incised wounds; 
bone, tendon, and ligament pain; 
amenorrhea; and hemorrhoids or 
other painful swellings.3,18

In folk medicine, myrrh has 
been used internally for colds, coughs, indigestion, asthma, 
arthritis pain, leprosy, cancer, syphilis, chlorosis (a type of 
anemia typified by a greenish skin tint), diphtheria, dysmenor-
rhea, tuberculosis, and to increase milk flow.12,19,20 It has been 
used by women to stimulate menstrual flow and help relieve 
menopausal symptoms.3,20 

Externally, myrrh has been used for hemorrhoids and 
wounds.19 It has also been used in mouthwash and gargles to 
fight bad breath and infections, and to help heal mouth sores 
and loose teeth. Myrrh has astringent properties that help bind 
skin to create a barrier against infection.3  

Currently, myrrh is used as a flavoring agent in beverages, 
candy, baked goods, chewing gum, gelatins, frozen desserts, 
puddings, soft drinks, and meat products, and as a fragrance in 
cosmetics, soaps, perfumes, and incense.4,12,18,21 It is an ingredi-
ent in mouthwashes and toothpastes, as well as being available as 
a liquid extract and encapsulated dried extract.

Current Authorized Uses in Cosmetics, 
Foods, and Medicines

In 2011, the European Medicines Agency (EMA) published 
a final labeling standards monograph on myrrh gum-resin 
tincture (extraction ratio 1:5; extraction solvent ethanol 90% 
V/V) which supersedes existing monographs of EU national 
authorities for the registration and marketing authorization of 

traditional herbal medicinal products that contain myrrh tinc-
ture. The authorized traditional medicinal uses for myrrh tinc-
ture are (1) for treatment of minor ulcers and inflammation in 
the mouth (stomatitis and gingivitis); and (2) for treatment of 
minor wounds and small boils (furuncles).22 A prerequisite of 
registration is that the quality complies with the corresponding 
quality standards monographs of the European Pharmacopoeia 
(e.g. Myrrh PhEur and Myrrh Tincture PhEur).23 Concern-

ing myrrh use in cosmetic prod-
ucts in the European Union 
(EU), the European Commission 
Health and Consumers Director-
ate lists both “Commiphora Myrrha 
Gum Extract” (aka “Myrrh Abso-
lute;” extract obtained from the 
gum-resin exudate containing 
myrrhin-resin [25-40%], essential 
oil [3-8%], and bitter principles) 
and “Commiphora Myrrha Gum 
Oil” (aka “Myrrh Oil” or “Heer-
abol;” essential oil obtained from 
the gum-resin) for use as perfum-
ing ingredients. Both “Commiph-
ora Myrrha Resin” and “Commiph-
ora Myrrha Resin Water” (aque-
ous solution of the steam distillate 
obtained from the resin) are listed 
as masking ingredients (to reduce 
or inhibit the basic odor or taste of 
the product) while “Commiphora 
Myrrha Resin Extract” (extract of 
the resin) is listed for nail condi-
tioning (improves the cosmetic 
characteristics of the nail) and skin-
conditioning (helps to avoid harm-
ful effects to the skin from external 
factors) functions. “Commiphora 
Myrrha Leaf Cell Extract” (extract 

of a culture of the leaf cells) is listed for both masking and skin-
protecting functions while “Commiphora Myrrha Oil” (volatile 
oil obtained by the steam distillation) is listed for masking, skin-
protecting, and tonic (produces a feeling of well-being on skin 
and hair) functions.24 

In the United States, myrrh oleo-gum-resin, essential oil, and 
extract appear in the “Everything Added to Food in the United 
States” (EAFUS) list of substances that are added directly to 
food that the Food and Drug Administration (FDA) has either 
approved as food additives or are listed or affirmed as GRAS 
(Generally Recognized As Safe).25 Correspondingly, in the 
Code of Federal Regulations (CFR), myrrh (C. molmol, C. abys-
sinica, or other Commiphora species) is listed as a natural flavor-
ing substance and natural adjuvant that may be safely used in 
food.26 For the use of myrrh essential oil as a flavoring agent, 
a quality standards monograph is published in the Food Chemi-
cals Codex (Myrrh Oil FCC 7).27 For the use of myrrh in drug 
products, myrrh tincture as an astringent active ingredient of 
oral healthcare products is presently classified as a Category II 
active agent (not Generally Recognized as Safe and Effective 
or GRASE). However, myrrh as an active ingredient for relief 
of oral discomfort is presently classified as a Category IIISE 
active agent (insufficient data are available to classify this agent 
as safe and effective) with a decision pending.28 Additionally, 
FDA has proposed to include myrrh gum tincture on its list of 

bulk drug substances that may be used in pharmacy compound-
ing for topical use drugs only.29 A final decision on this use of 
myrrh has not yet been codified in the CFR.30 For the use of 
myrrh or myrrh tincture as active ingredients or components of 
drug products there are 2 quality standards monographs avail-
able, Myrrh USP and Myrrh Topical Solution USP. Myrrh topi-
cal solution is basically a hydroalcoholic (mixture of alcohol and 
water 85:15) tincture (1:5).9 

Modern Research
Infection by worm-like parasites called helminths—which 

are contracted via mosquitoes, drinking contaminated water, 
eating infected food, and exposure to infected soil—is a major 
health issue in developing tropical and subtropical countries. 
The World Health Organization (WHO) estimates that 207 
million people worldwide are infected with schistosomiasis 
(bilharzia) alone and 700 million people may be as risk of infec-
tion.31 According to WHO, the drug praziquantel is the only 
treatment available against all forms of schistosomiasis.31 Since 
2001, an alternative, Mirazid®, has been available from Pharco 
Pharmaceuticals, in Alexandria, Egypt. Mirazid is the result of 
an alcohol extract of myrrh followed by steam distillation yield-
ing a resin and volatile oil (no further information provided by 
the manufacturer). An early opinion paper suggested, based on 
1 negative study, that Mirazid had insignificant cure rates and 
should be withdrawn from the market.32 A later (2010) review 
of the studies to date on Mirazid (human and animal) stated 
that articles that reported high cure rates of over 90% in human 
infection with schistosomiasis, fascioliasis, and other parasitic 
infections, had used the recommended dosage of 10 mg/kg body 
weight, a minimum of 600 mg Mirazid daily (2 capsules) 1 hour 
before breakfast for 6 successive days.33 According to this review, 
studies that reported low cure rates had “different doses and 
duration of treatment.” A search of PubMed for human clinical 
studies on the efficacy of Mirazid on parasitic infections revealed 
9 clinical trials with positive outcomes and 5 clinical trials with 
negative results. Thus, confirmation of the efficacy of Mirazid 
for this use in not yet established based on the equivocal nature 
of these results.

A randomized, double-blind, controlled study with parallel 
groups (n=30) investigated the effectiveness of an herbal tooth-
paste containing myrrh (Colgate Herbal®, % myrrh not stated) 
against a conventional Colgate toothpaste.34 Participants all had 
at least 20 natural teeth, no periodontal pockets > (greater than) 
3 mm, a gingival index of ≥ (greater or equal to) one at 60% of 
the sites examined, and a plaque index > 2. Participants were 
given 150 gm of either Colgate Herbal toothpaste or the control 
(conventional non-herbal Colgate toothpaste) and instructed 
to brush twice daily for 30 days. At the end of the test period, 
there were statistically significant reductions in the gingival and 
plaque index scores within the test group, but no statistically 
significant difference between the test and control groups. The 
authors concluded that the herbal toothpaste was as effective 
against plaque and gingivitis as the conventional toothpaste.

A 2010 randomized, controlled study investigated clinical and 
teeth-staining effects of a Swiss mouth rinse containing 0.05% 
chlorhexadine (CHX), 1.9 mg myrrh tincture, 0.1 g pepper-
mint oil (Mentha x piperita, Lamiaceae), 0.5 mg sage oil (Salvia 
officinalis, Lamiaceae), 0.11 g sodium fluoride, 3 g zylitol, 77.8 g 
H2O, 3.0 g glycerine, and 15% volume alcohol (Paradentosan®, 
Tentan AG, Ramlinsburg, Switzerland) compared to a 0.1% 
CHX solution (control).35 Each of 45 subjects was assigned to 4 
weeks of rinsing with either the Paradentosan or the CHX solu-

tion. At weeks 4 and 12, more staining was found in the control 
group. It was also suggested that the Paradentosan may be able 
to enhance stain removal as an adjunct to tooth brushing. Prob-
ing pocket depth decreases were significant and similar in both 
groups. However, although there was a decrease in bacterial 
counts between baseline and week 4, there were no differences 
in bacterial counts in the 2 groups.

Self-treatment with complementary and alternative medicine 
(CAM) products is fairly common in Saudi Arabia. A 2010 
survey of self-reported use of CAM products in topical treat-
ment of diabetic foot disorders revealed that, of the 346 respon-
dents who used either CAM products alone (142) or CAM and 
conventional products (204), 37.4% used myrrh as a topical 
treatment, either alone or in combination with honey or honey 
and nigella (aka black seed; Nigella sativa, Ranunculaceae).36

 
Future Outlook

Demand for myrrh resin is difficult to quantify due in part 
to unofficial trade across borders and because official produc-
tion and internal consumption statistics may not be kept by 
the producing countries.37 In 2000, the estimated produc-
tion area of Gum Commiphora (myrrh 88%, opoponax 12%) 
in Ethiopia was 171,300 hectares (ha), corresponding to an 
annual production of about 8,565 metric tons (MT). Further-
more, export trade data is confounded by the fact that most 
natural gum-resins (frankincense, myrrh, opoponax, balsam, 
etc.) are aggregated as a single commodity classification under a 
general harmonized system tariff code (HS Code) for gums and 
resins.15 In 1987, the world trade of myrrh produced in Soma-
lia, Ethiopia, and Kenya was approximated at 1,100 tons.37 The 
main consumers of myrrh were China and Saudi Arabia.37 By 
2001, exports of myrrh from Somalia declined to nil and have 
remained low. The main producers and exporters are Ethiopia 
and Kenya (although “myrrh” of different species and origins 
is increasingly entering the global market).8 Sales of myrrh and 
myrrh products in the United States in 2010 were estimated at 
$113,519 (based on retail store scan data), an increase of 30.8% 
over 2009.38 Market reports for the pricing and availability of 
myrrh gum-resin in 2011 reported high prices from all sources. 
In March 2011, indicative prices for myrrh ranged from 1,200 
USD/MT for Ethiopian origin, 5.2 USD/kg for Kenyan origin, 
and 5.8-6.2 USD/kg for Somalian origin myrrh.39 In December 
2011, CE Roeper, a major European importer and distributor of 
myrrh, reported, “The market situation for Gum Myrrh is still 
a very difficult one. Raw material available on the market is not 
sufficient to cover demand and quality of available quantities 
is poor, too, while prices remain on a very high level.”40   

—Gayle Engels and Josef Brinckmann
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Contact Denise Meikel at 512-926-4900 extension 120 or by email at denise@herbalgram.org

Become an adopter today! Visit us at www.herbalgram.org

Continued on page 4
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One of the most persistent myths promulgated by the media and other parties is that the herb 
and dietary supplement industries are not regulated. While people can argue whether federal 
and state regulatory agencies adequately or uniformly enforce all existing laws and regulations, 
an objective view of the situation leads only to the conclusion that the industry is indeed regu-
lated. Consider the many authorities for the regulation of herbs and other dietary supplements 
and their ingredients—from Good Manufacturing Practices to limits on products’ claims, and 
much, much more. 

In 2000, Bill Soller, then senior vice president of science and technology at the Consumer 
Healthcare Products Association—the trade association representing the over-the-counter 
drug industry, including some companies that make dietary supplements—wrote an article for 
HerbalGram 49 on the “Myth of the Unregulated Industry.” Curiously, 12 years later, many 
media outlets, legislators, healthcare professionals, et al., continue to mindlessly parrot the 
inaccurate mantra that the industry is “unregulated.” Dr. Soller, now executive director of the 
Center for Consumer Self Care at the School of Pharmacy at the University of California - San 
Francisco (UCSF), has teamed up with a leading supplement industry attorney and herb indus-
try veteran, Holly J. Bayne, as well as UCSF pharmacy graduate student Christopher Shaheen 
to provide extensive and compelling evidence confirming that herbs and dietary supplements 
are sold in a highly regulated market. This article has been carefully peer reviewed by 7 expe-
rienced legal experts in the area of food and drug law.

More on the regulatory front this issue: We provide a comprehensive overview of how 
various trade organizations in the dietary supplement industry in the United States—as 
well as nonprofits and others—have responded to the US Food and Drug Administration’s 
(FDA) highly controversial draft guidance document on New Dietary Ingredients. In ABC’s 
comments to FDA, we proposed the official recognition of a list of so-called Old Dietary Ingre-
dients (ODIs) to help reduce confusion in this area and the creation of a committee of herb 
industry and appropriate science experts to revise the existing consolidated ODI list so that it 
can be granted official status.

In the past few years I have given about a dozen lectures about herb adulteration during 
which I discussed what I thought was a bygone occurrence: the adulteration of skullcap (aka 
“scullcap”) with germander—only to learn this summer that a new analysis of commercial 
“skullcap” products shows that some still contain the potentially hepatotoxic germander. We 
invited Steven Foster, an expert on this subject, to write a review of the situation. It was he who 
wrote a short, one-column news item published in the Fall 1985 issue of HerbalGram warning 
the industry of this problem. Unfortunately, it still persists. His article is another installment 
in the ABC-AHP-NCNPR Botanical Adulterants Program (the first being Steven’s feature, “A 
Brief History of Adulteration of Herbs, Spices, and Botanical Drugs,” which appeared in our 
last issue).

And, speaking of herb identification and quality control, in this issue we also present a 
brief article reviewing the educational resources available to distinguish between Chinese star 
anise and its occasional adulterant, Japanese star anise, which has been documented as causing 
adverse neurological events such as seizures. 

In our Research Review section, we summarize numerous recent clinical trials of note, 
including one sponsored by the food conglomerate Unilever, which reported that a hoodia 
extract did not produce clinically positive benefits for weight loss and also revealed some poten-
tial safety concerns, thereby dashing the company’s plans to develop a functional food with this 
formerly “hot” (in the market sense) African herb.
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The Regulated Dietary Supplement Industry: 
Myths of an Unregulated Industry Dispelled
By R. William Soller, PhD; Holly J. Bayne, Esq.; and 
Christopher Shaheen
In 2000, HerbalGram published a seminal regulatory feature 
titled “Regulation in the Herb Market: The Myth of the ‘Unregu-
lated Industry,’” by William Soller, PhD. Despite the conclusions 
of that article, in the years since, critics have continued to charge 
that the dietary supplement industry remains “unregulated,” and 
many members of the media use this word to characterize it. This 
is a myth that coauthors Dr. Soller, Holly Bayne, and Christopher 
Shaheen dispel. Today, dietary supplements represent a major 
industry in the national marketplace, the products of which are 
used widely and safely by millions of Americans under a compre-
hensive set of statutes, regulations, and regulatory guidances. In 
this feature, the authors provide an overview of those regulations, 
illustrated by 3 tables.

features

42

34
The Adulteration of Skullcap with American 
Germander
By Steven Foster
In the latest article sponsored by the ABC-AHP-NCNPR Adul-
teration Program, author Steven Foster overviews the recent 
adulteration history of skullcap (Scutellaria lateriflora), a native 
American plant long used by herbalists and other health practi-
tioners—often as a mild sedative. This feature covers the errone-
ous conclusion made in the 1980s that skullcap was a source of 
hepatotoxicity, then tracks the body of evidence that grew in the 
1990s indicating that adulteration with germander (Teucrium 
spp.) was probably responsible for the observed adverse events 
associated with products labeled as containing “skullcap.” A 2011 
analysis suggests that this adulteration still occurs in the American 
market. Data relative to the hepatotoxicity of Teucrium species 
and authentication of skullcap are reviewed.

Germander Teucrium chamaedrys
Photo ©2012 Steven Foster

On the Cover
American Germander
Teucrium canadense
Photo ©2012 Steven Foster
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ABC NEWS ABC NEWS

In 2011, the American Botanical Council (ABC) did not allow the slow economy to hold it back from delivering its unique 
educational mission. ABC spent the past year creating 2 new educational projects and continued to spread accurate herbal 
medicine information on a global level through its quality publications, information-rich website, domestic and interna-
tional lectures, and media outreach efforts. Below is a brief summary of many of ABC’s 2011 milestones, which reflect its 
continued commitment to effectively serve its members and the public by promoting the responsible use of herbs, medicinal 
plants, teas, essential oils, and other beneficial plant-based ingredients and products around the world.

2011: Another Successful Year for ABC’s Educational Mission

Growing up in Lexington, Kentucky, 
Becky Andrews dreamed of becoming a 
professional ballerina. 

Fortunately for the American Botani-
cal Council (ABC), Dr. Becky—as she is 
known around the office—took a different 
career path. In September 2011, Andrews 
joined ABC as the new education coordi-
nator, just weeks after closing her naturo-
pathic medical practice in Seattle. 

One of Andrews’ primary responsibilities as education coordi-
nator is working with pharmacy and dietetic interns from local 
(and, sometimes, distant) universities, including some of the 21 
interns hosted by ABC in 2011. “Working with interns is really 
the core of what I do,” she said. “The primary goal is to show them 
how much science and research really exists to support the use of 
these traditional medicines. That includes giving them an over-
view of herbal medicine traditions, history, regulations, making 
simple herbal medicines, and other areas that make up the excit-
ing world of herbs.” 

In addition to exposing interns to the history, principles, and 
practice of herbal medicine, Andrews—a licensed naturopathic 
physician, acupuncturist, and massage therapist—teaches them 
how to access the vast amount of herbal research and helps them 
develop a “discerning eye for quality of information and research.” 

On a daily basis, Andrews fields phone calls from the 
public and ABC members, answering their questions 
about medicinal plants. “These questions are all over 
the map,” she said. “We get questions about safety and 
use of plants, requests for research on various plants, 
questions about herb education programs, requests for 
interviews, etc. I’m sort of the ‘information desk’ for 
ABC.”

Dr. Becky graduated from the University of Kentucky 
with a degree in psychology in 1993. However, she 
quickly realized that a career in clinical psychology was 
not for her and she began to look into other areas. 

In her early 20s, Andrews “had become fascinated 
with the interface of spirituality, artistic expression, and heal-
ing,” she said. “In particular, I was fascinated by indigenous 
cultures and traditions. When someone got sick, there would 
be songs, and rhythms, and sounds, and rituals, prayer, and 
herbs. There would be magic, and the magic was created by all 
of those things.”

In an effort to explore a more hands-on approach to healing, 
Andrews enrolled in the Boulder School of Massage Therapy. 
“It was arguably one of the most intensive, well-crafted, elegant 
educational experiences I’ve ever had. It was a profound life-
changing experience,” she said. “During those 8 weeks, that 
first term, I felt like I became a healer. Something shifted in 
who I was.”

While studying massage therapy, Andrews took an herbal 

Employee Profile:
Becky Andrews, ND, LAc

New ABC Projects 
ABC made significant progress in its 2 newest projects related 

to supply chain integrity. Both are designed to help improve the 
global herb supply chain with the ultimate goal of helping to 
ensure that the products consumers receive are clean, safe, and 
beneficial. More than 50 companies, organizations, and indi-
viduals are supporting these projects—the ABC Solvents White 
Paper (which will also be a book) and the ABC-American Herbal 
Pharmacopoeia-National Center for Natural Products Research 
Botanical Adulterants Program. ABC published the first compo-
nent of the Adulterants Program, an interesting article detailing 
the history of intentional adulteration, in HerbalGram issue 92 in 
November of 2011. ABC’s editorial team also released the ABC 
Solvents White Paper draft for peer review in the fall of 2011 
and plans to publish the final version in early 2012. The Solvents 
White Paper provides a wealth of scientific and regulatory infor-
mation on more than 20 solvents used in the production of herbal 
extracts used in foods, food flavors, dietary supplements, medici-
nal products, and cosmetics. 

In addition, in December, ABC filed public comments with 
the US Food and Drug Administration (FDA) on its draft guid-
ance on New Dietary Ingredients, wherein ABC called for official 
recognition of a list of so-called Old Dietary Ingredients (ODIs) 
and a special expert committee to review ODIs on such a list. 

Increased Global Education
ABC disperses its educational message to more people in an 

increasing number of countries each year. As of 2011, ABC 
has members in 81 countries, including Brazil, China, Ghana, 
Hungary, India, Israel, Kenya, Japan, Mexico, New Zealand, 
Pakistan, Peru, Singapore, Turkey, and many more. 

ABC Founder and Executive Director Mark Blumenthal 
presented 61 lectures educating thousands of people and trav-
eled more than 80,000 miles. This is an increase from 2010’s 57 
presentations. These travels included a first for Mark—2 trips to 
Turkey to speak at several events, including the annual meeting of 
the Society for Medicinal Plant Research. 

New ABC Staff
In the fall of 2011, ABC added—for the first time—a fully 

accredited naturopathic physician (who is also a licensed acupunc-
turist) to its staff in the role of Education Coordinator. Becky 
Andrews, ND, LAc, is using her training, unique experiences, and 
passion for herbal medicine to improve and expand ABC’s Educa-
tion Department and the services it provides to members, interns, 
and the general public. 

Also in 2011, Toby Bernal joined the ABC staff as gardener and 
caretaker of the grounds of ABC’s 2.5-acre headquarters in Austin, 
Texas. He was never more needed than in 2011, when Texas was 
hit with a record-breaking drought endangering ABC’s 20-plus 
herbal demonstration gardens and numerous trees. Thanks to 

Toby’s relentless efforts, the majority of our plants survived. 
Additionally, ABC’s editorial department hired a new staff 

writer and assistant editor. Tyler Smith, who has a bachelor’s 
degree in neuroscience and studied for a master’s degree in science 
reporting, has been doing journalistic work since he was 10 years 
old. He writes articles for ABC’s HerbalGram and HerbalEGram, 
and also manages HerbalGram’s book review department. 

Expanded Audiences 
In 2011, ABC created 2 new Herbal Insight segments for the 

popular PBS television series Healing Quest, co-hosted by Olivia 
Newton-John and shown on PBS channels in the United States 
and other English-speaking countries. The newest Herbal Insights 
discuss the history, uses, and benefits of ginkgo (Ginkgo biloba, 
Ginkgoaceae), bacopa (Bacopa monnieri, Scrophulariaceae), and 
açaí (Euterpe oleracea, Arecaceae). These programs reach millions 
of viewers each year. Program information can be found by check-
ing local PBS listings for Healing Quest or by visiting the “News” 
tab at www.herbalgram.org.

Reaching out to a younger generation, ABC hosted 66 kinder-
garteners from a nearby elementary school for several hours 
of herbal education. The enthusiastic children planted seeds, 
harvested herbs, and learned how herbs and other plants are used 
for medicine and selfcare. 

Increased Media Education
ABC staff gave 96 interviews to media outlets both in and 

outside the United States, including a live appearance on Turkey’s 
CNN television network during which Blumenthal spoke on the 
emerging popularity of herbal products worldwide and the growth 
in scientific research on their safety and efficacy. ABC dedicates 
a significant amount of resources to educating the media before, 
during, and after herbal-related stories are published in order to 
prevent or correct the dispersal of inaccurate information. Each 
stage of media education is important as many reporters and 
editors often lack accurate and sufficient information and knowl-
edge on the science behind herbs and other beneficial botanicals. 
PR Newswire reported that ABC’s media releases were picked 
up and re-published in 1,111 publications, websites, and blogs 
in 2011. A recent search came up with over 581,000 citations to 
ABC in Google. 

Internships for Pharmacy and Dietetic Students
ABC continued its mission to promote the responsible use 

of herbal medicine as an accepted part of healthcare by provid-
ing internships for 21 pharmacy doctoral students and dietetic 
students in their final year of study. The program provided the 
interns with well-rounded exposure to herbs through hands-
on training making herbal preparations, working with herbs in 
ABC’s gardens, and participating in research projects to learn 
about the vast number of publications on the scientific and clinical 
research supporting the safety and benefits of many herbs. 

ABC Publications in 2011
ABC continued to educate its members and the public on 

herbal medicine topics through writing, editing, and publishing 
high-quality articles in the printed journal HerbalGram, monthly 
e-newsletter HerbalEGram, and bi-monthly HerbClip. 
•	 4 issues of HerbalGram covered a wide range of topics of inter-

est to many facets of the herbal community. These include 
the following features: A safety review of bitter orange (Citrus 
aurantium, Rutaceae), an ethnobotanical review of Ligusticum 
(Apiaceae) with emphasis on the species sold as “Osha,” the 
history of adulterants in herbs, an extensive review of adap-
togenic herbs, an article on herb quality as it relates to herb 
safety and efficacy, a beautifully illustrated medieval Arabic 
herbal manuscript, and a compelling pictorial feature on Pu-erh 
tea’s ancient journey along the Southwest Silk Road in Tibet. 
In addition, ABC published HerbalGram’s frequently cited 
Annual Herb Market Report, plus profiles on bacopa, gotu kola 
(Centella asiatica, Apiaceae), dragon’s blood (Croton lechleri, 
Euphorbiaceae), and frankincense (Boswellia sacra, Burseraceae). 
Additionally, HerbalGram featured numerous Research Reviews 
on a wide variety of topics, including, but not limited to the 
following:  blood pressure reduction with soy (Glycine max, 
Fabaceae), herbs for women’s health, ginseng (Panax ginseng, 
Araliaceae) for memory, cinnamon (Cinnamomum spp., Laura-
ceae) and blood sugar, and many more.

•	 12 issues of HerbalEGram featured community and industry 
news, links to each month’s most important herbal news stories, 
book excerpts, an events calendar, and original news articles 
pertaining to the herbal community. 

•	 360 HerbClips, published twice each month, contained exten-
sive summaries and/or critical reviews of recent clinical trials, 
articles, and/or other publications related to medicinal plants. 

ABC’s Annual Awards
In 2011, ABC recognized outstanding service to the herbal 

community with its annual awards. The James A. Duke Excel-
lence in Botanical Literature Award was granted to Aviva Romm, 
MD, for her book Botanical Medicine for Women’s Health; the 
Norman R. Farnsworth Excellence in Botanical Research Award 
was presented to Professor A. Douglas Kinghorn, PhD, of Ohio 
State University; and the Varro E. Tyler Commercial Investment 
in Phytomedicinal Research Award was presented to New Chap-
ter, Inc.

“After completing 23 years of operations since its founding in 
1988, ABC continues to provide its members and the general public 
a wide array of publications and educational services that report on 
the rich history of herbs and other beneficial plants in traditional 
systems of medicine, as well as demonstrating the robust level of 
modern scientific and clinical research that continues to support 
the general safety and health benefits of many of these herbs,” said 
Blumenthal. “ABC’s entire staff and Board of Trustees are grate-
ful for the excellent level of support ABC receives from its many 
members in over 80 countries, empowering us to continue and 
expand these critically needed educational programs.”

ABC’s publications are a benefit of ABC membership. To learn 
more about how to become an ABC member and support ABC’s 
unique nonprofit educational efforts, please contact ABC at 
512-926-4900 or development@herbalgram.org. 

Continued on pg. 14
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For almost 2 decades, industry organizations, nonprofit groups, and other 
interested parties have been calling for clarification from the US Food and Drug 
Administration (FDA) regarding the new dietary ingredient (NDI) provision of 
the Dietary Supplement Health and Education Act of 1994 (DSHEA). With the 
passage of the Food Safety Modernization Act (FSMA) on January 4, 2011—17 
years after the passage of DSHEA—FDA became legally bound to publish guid-
ance explaining the NDI provision. On behalf of the industry, Sen. Orrin Hatch 
(R-UT) proposed a 180-day deadline for FDA to publish its long-awaited clarifi-
cation of this important, but ambiguous, portion of DSHEA. 

Nonprofits and Industry Groups Comment 
on FDA’s NDI Draft Guidance Document

The statutory language and complexity 
of issues associated with the NDI provi-
sion—sometimes referred to as Section 
8 of DSHEA—make it difficult to inter-
pret and understand, even by lawyers and 
regulatory experts. American Botanical 
Council (ABC) Founder and Executive 
Director Mark Blumenthal noted this in 
ABC’s formal comments submitted to 
FDA in 2005, following a public meeting 
on the subject the previous year. “ABC 
has been concerned that industry, media, 
health professionals, and other areas of the 
general public have not adequately under-
stood or appreciated the significance of 
Section 8 of DSHEA, the New Dietary 
Ingredient provision,” he wrote.1

On July 1, 2011, just days before the 
FSMA deadline, FDA released a draft 
guidance document designed to clar-
ify the NDI process. However, many of 
the original concerns of ABC and other 
parties were not adequately addressed, and 
industry trade organizations are gener-
ally displeased with the document. Marc 
Ullman, of Ullman, Shapiro & Ullman, 
LLC, a firm that specializes in food and 
drug law, called the draft guidance docu-
ment “unfortunately myopic” and “fatally 
flawed” in comments submitted to FDA 
in August 2011.2 

In December of 2011, trade associa-
tions, nonprofit organizations including 
ABC, dietary supplement businesses, and 
Sens. Hatch and Tom Harkin (D-IA)—
the principle authors of DSHEA—collec-
tively called for the FDA’s draft guidance 
document to be withdrawn and rewrit-
ten, citing sections that are contrary to 
the original intent of Congress in passing 
DSHEA and questioning the document’s 
legality. 

In an authoritative letter to FDA 
Commissioner of Food and Drugs Marga-
ret Hamburg, MD, Sens. Hatch and 
Harkin suggested the draft guidance 
would create “substantial, additional costs 

on manufacturers without providing addi-
tional safety benefits, and would under-
mine the access to safe, affordable dietary 
supplement products that DSHEA was 
designed to ensure.”3

Other notable groups that filed 
comments include the National College of 
Natural Medicine (NCNM), the Ameri-
can Association of Naturopathic Physi-
cians (AANP), and the 5 dietary supple-
ment trade associations—the American 
Herbal Products Association (AHPA), the 
Consumer Healthcare Products Associa-
tion (CHPA), the Council for Responsible 
Nutrition (CRN), the Natural Products 
Association (NPA), and the United Natu-
ral Products Alliance (UNPA).

According to AHPA, which submitted 
75 pages of comments, the draft guid-
ance will simply not suffice. “[I]f imple-
mented as written … [the draft guidance 
would] change the rules that have been in 
place for the last 17 years and significantly 
increase the burden on the supplement 
industry,” wrote AHPA President Michael 
McGuffin.4

Existing Regulations
According to Section 8 of DSHEA, 

manufacturers and distributors of 
dietary ingredients not marketed before 
the passage of DSHEA on October 15, 
1994—and not present in the food supply 
in a form in which the food has not been 
chemically altered—are required to notify 
FDA at least 75 days before introducing 
the ingredient to the market.5 The notifi-
cation must contain adequate information 
to demonstrate a reasonable expectation of 
safety of the new dietary ingredient under 
ordinary or labeled conditions of use for 
the dietary supplement. (Ingredients sold 
prior to this date are often unofficially 
referred to as “grandfathered” or “old 
dietary ingredients” [ODIs].) 

DSHEA created a new safety standard 
for dietary ingredients used in supple-

ments. Under the law, FDA may deem a product adulterated—
and therefore illegal—if it does not meet one of the following 2 
requirements:
•	 “The dietary supplement contains only dietary ingredients 

which have been present in the food supply as an article used 
for food in a form in which the food has not been chemically 
altered;” 

•	 “There is a history of use or other evidence of safety establish-
ing that the dietary ingredient when used under the condi-
tions recommended or suggested in the labeling of the dietary 
supplement will reasonably be expected to be safe; and … the 
manufacturer or distributor of the dietary ingredient or dietary 
supplement provides the FDA with information, including 
any citation to published articles, which is the basis on which 
the manufacturer or distributor has concluded that a dietary 
supplement containing such dietary ingredient will reasonably 
expected to be safe.”5

If a new dietary ingredient is not present in the food supply as 
an article used for food in a form in which the food has not been 
chemically altered, the manufacturer or distributor of the ingredi-
ent must submit notification to FDA along with data establishing 
the NDI’s safety.  

Claire Kruger, PhD, of Spherix, a health products consult-
ing firm, offered examples of tests that could help satisfy this 
requirement in a September 2011 presentation hosted by Natural 
Products Insider (NPI). “[A]nimal studies offer a well-controlled 
atmosphere,” she suggested. “Other options include a genotoxic-
ity battery; repeat dose toxicity; chronic/carcinogenicity; repro-
ductive, developmental/teratology, and absorption, distribution, 
metabolism, and elimination (ADME) studies.”6

The Cost of Regulation
A special report published in November 2011 by NPI looked at 

the industry’s general understanding of the draft guidance docu-
ment. Forty-four percent of the 217 respondents identified them-
selves as supplement manufacturers/marketers, followed by 23% 
who considered themselves ingredient suppliers.7 Out of 7 possible 
areas of concern, survey respondents (82%) were most concerned 
with the cost of compliance. 

According to Dr. Kruger, who spoke at UNPA’s 2-day NDI 
seminar in June 2011, study expenses can range from approxi-
mately $6,000 for a genetic toxicity battery to more than half a 
million dollars for a multi-generation rodent reproductive study.8 

Extensive rodent studies, however, are usually needed only in cases 
where there is virtually no pre-existing safety data. 

Some say the added costs of these studies could lead to adverse 
consequences for the industry as well as consumers. “This would 
lead to higher consumer prices, reduced variety of product 
choices, contraction of jobs and innovation, and would foster an 
inequitable competitive environment between manufacturers,” 
wrote UNPA Executive Director Loren Israelsen in his organi-
zation’s 2011 comments to FDA.9 However, FDA expects that 
these safety studies should already have been conducted by the 
company, as the law states that manufacturers must ensure the 
safety of their product. Therefore, FDA does not take these study 
costs into consideration. 

According to the most recent figures available, FDA has 
received approximately 700 NDI notifications since the passage 
of DSHEA in 1994. This figure, which FDA officials have 
suggested represents a relatively low level of compliance, has been 
explained by some industry members as a result of general confu-

sion surrounding the NDI provision and also on the potential cost 
of acceptable safety tests.10

“FDA has stated its view that there is only a ‘minimum burden’ 
on companies that need to generate data to meet the requirement 
to submit a NDI notification,” McGuffin noted. “The agency 
explains its rationale for this evaluation by ignoring any effort 
required to develop the information on which a NDI manufac-
turer or distributor has based its conclusion that a dietary supple-
ment that contains the NDI will reasonably expected to be safe.”4

According to FDA, the agency is working to address what is 
currently a relatively low level of adherence to the NDI provision 
in DSHEA. “The agency is working hard to both develop new 
ideas and enhance our current capabilities with respect to enforce-
ment, deterrence and promoting compliance, including NDI noti-
fications,” said Daniel Fabricant, PhD, director of FDA’s Division 
of Dietary Supplements, in a July 2011 article in SupplySide’s 
Supplements Community Wrap-Up.10 

“However, with that stated, this is a guidance, it does not 
convey any new binding authority to the agency, it only clarifies 
our thinking on the topic. Should there be increased enforcement/
regulatory action on NDIs, it would simply be coincidental,” Dr. 
Fabricant added. 

Old or New?
One of the most basic concerns of industry leaders is the lack 

of an FDA-approved list of ODIs. Without such a list, determin-
ing which ingredients are NDIs is becoming exceedingly difficult. 
Seventy-five percent of respondents to the NPI survey said they 
were “very/a lot concerned about requirements to prove an ‘Old 
Dietary Ingredient.’”6

Notwithstanding FDA’s draft guidance, under DSHEA, a 
company is not legally required to prove to FDA that a dietary 
ingredient is an ODI prior to marketing. Dietary supplement 
companies (manufacturers, marketers, and distributors) should 
be prepared, however, to defend the regulatory status of dietary 
ingredients (and other ingredients) used in their dietary supple-
ments. Companies must exercise due diligence prior to marketing 
to fully vet the ODI vs. NDI issues. In the event that FDA pursues 
an enforcement action against a company asserting that a dietary 
supplement is adulterated because it contains an NDI for which 
there is inadequate information to provide reasonable assurance 
that the ingredient does not present a significant or unreasonable 
risk of illness or injury, the government will bear the burden of 
proof to show that the dietary supplement is adulterated under 
DSHEA. 

At the time of DSHEA’s enactment, there was a general 
assumption that dietary ingredients sold before DSHEA’s passage 
were considered to be safe based on widespread consumer use.  
“That’s not to say FDA couldn’t remove one of those ingredi-
ents from the marketplace; but, to do so, the burden would be 
on the agency,” wrote CRN President Steve Mister in a July 2011 
NPI article. “And if FDA could demonstrate a product carried 
‘an unreasonable or significant risk of injury of illness,’ it could 
remove that product from the market. FDA did just that with 
ephedra [Ephedra sinica, Ephedraceae].”11

Now, it seems, the agency is attempting to shift the burden 
of proof to the industry. According to Dr. Fabricant, “There 
needs to be independent, verifiable evidence that the article itself 
has been offered for sale in the US as a dietary supplement pre-
DSHEA. (Examples: catalogs, price lists, business records [e.g., 
invoices, shipping records, bills-of-lading], and advertisements).”9 

medicine course with renowned herbal-
ist Brigitte Mars and something clicked. 
Her enthusiasm and intellect were 
noticed by Mars, who offered her an 
apprenticeship. 

Partway through the apprentice-
ship, Brigitte realized Becky’s potential 
and recommended that she continue 
her education at John Bastyr College 
(now Bastyr University) and become 
a naturopath. “It was just Western 
enough to have one foot in that world, 
plus acupuncture, oriental medicine, 
Ayurveda, spinal manipulation, herbal 
medicine, homeopathy, and nutrition,” 
Andrews said. “It was the best of both 
worlds.”

After finishing pre-med electives 
at Front Range Community College 
in Boulder, Becky enrolled at Bastyr 
College and received her ND and 
acupuncture degrees. She established 
a clinical practice in Seattle, but after 
nearly a decade in the Seattle area, she 
realized it was time for another change.

A colleague showed her a job posting 
for an education coordinator at ABC. 
“I looked at the ad and said, ‘This is 
it. They have a Becky Andrews-shaped 
hole in their organization. They are 
looking for me,’” she said. “Weeks later, 
I’m there. The whole thing happened 
so fast.”

As Becky continues to make progress 
updating and organizing ABC’s library 
of herbal information, coordinating 
volunteers, and working on special proj-
ects, she makes an effort to create herbal 
mixtures from the garden with interns. 
Her lessons incorporate the basics of 
plant identification, cultivation, and 
harvesting. “The most fun is teaching 
them how to make basic medicines from 
plants, and how accessible this medicine 
is,” she said. 

“We are really thrilled to have 
Dr. Becky here at ABC,” said ABC’s 
founder and executive director Mark 
Blumenthal. “In our 23 years of opera-
tions as an herbal education organiza-
tion, we have had three previous herbal-
savvy people in this role. But, Becky is 
the first clinically trained person to hold 
this position. It’s a real pleasure to have 
someone with clinical training who is 
knowledgeable about herbal therapeu-
tics here at ABC.” 

—Tyler Smith 

Continued from pg. 13
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However, almost 17 years after the passage of DSHEA, these 
paper documents are often not readily available or accessible and, 
with each year, continue to disappear.

A comprehensive list of ODIs was published in 1999 by the 
Utah Natural Products Alliance (now UNPA), which encom-
passed lists from AHPA, CRN, and the National Nutritional 
Foods Association (now NPA). Although FDA rejected the list as 
authoritative and failed to give it legal effect, ABC recommended 
in its December 2011 comments that an expert panel could help 
address list discrepancies and other industry and FDA concerns. 
Such a list, it was suggested, should be amendable for ingredi-
ents that can demonstrate ODI status in the future, even if not 
included in the original list. (One legal expert reviewer of this 
article noted that in many cases, these lists are too generic and do 
not take into account potential chemical alteration and processing 
differences among the ingredients; hence, any list which members 
of industry would want to be viable and possibly officially recog-
nized would probably have to be specific to the actual ingredient[s] 
being used—not simply the generic term for such an ingredient.)

Ingredients Versus Supplements
Some members of the dietary supplement industry were also 

surprised at the guidance document’s insistence on submitting 
notifications for all supplements containing an NDI, even if the 
supplement contains an NDI included in a pre-existing FDA 
notification and all the other dietary ingredients in the product 
were marketed prior to October 15, 1994. Seventy-three percent 
of respondents to the NPI survey were very concerned “about the 
restrictive definition of ‘dietary ingredient’ and the need to file for 
each finished product rather than for each ingredient.”7 

“It seems that a NDI notification must be submitted to FDA for 
each individual formula that contains the NDI,” wrote Shaheen 
Majeed and Benoit LeGall in their comments from Sabinsa 
Corporation, a manufacturer of botanical extracts. “This not only 
places a tremendous burden on ingredient and finished product 
manufacturers, but it will constitute an unmanageable burden on 
the Agency, potentially undermining the Agency’s ability to act on 
more pressing regulatory issues such as adulteration.”12 

In comments filed jointly, CRN and CHPA also criticized the 
assumed practicality of requiring notifications for each individual 
supplement containing an NDI. “Such a policy is not grounded in 
practical realities or science,” they wrote. “And it would result in 
industry members submitting burdensome and duplicative noti-
fications that waste both industry and agency resources without 
providing any consumer safety benefit.”13 (However, a reviewer 
of this article noted that FDA has already commented that NDI 
applications that cover the NDI used in a range of doses, intended 
uses, and with a range of combinations of ingredients are accept-
able.)

AHPA—a leader in industry discussions of NDIs—maintains 
a database of NDI notifications online; however, there is no seal 
of approval for any ingredient or supplement that “passes” the 
inspection (i.e., that receives a letter of no objection from FDA). 
“FDA states that each NDI submission is applicable and specific 
to the submitter. Other companies intending to market the same 
ingredient would have to submit their own NDI submission,” 
wrote Chris and Patrick Noonan in a 2004 HerbalGram article 
marking the 10th anniversary of DSHEA’s passage. “In other 
words, there are no generic submissions that will benefit all other 
companies using the same ingredient.” 14

Jon Benninger, vice president of business development for the 

Health & Nutrition Network at Virgo Publishing, believes there 
are some exceptions. According to an NPI article, Benninger said 
that “Dietary supplements that stay within the defined param-
eters (conditions of uses, formulation definitions, etc.) of a NDI 
notification submitted by the ingredient supplier DO NOT have 
to submit their own notification. Just to be clear, this would only 
apply to a dietary supplement that contains the exact ingredient 
that is subject of the NDI notification. … Also, the conditions 
of use recommended or suggested in the labeling of the dietary 
supplement must not be different from those conditions of use 
stated in the NDI notification.”15

Still, members of the industry are not satisfied with FDA’s inter-
pretation of the statute. Industry representatives maintain that the 
massive amount of NDI notifications that need to be filed could 
ultimately result in products being pulled from the market.

“If industry took FDA’s directive and literally began filing 
NDIs on all these ‘new’ ingredients, it could overwhelm the 
agency,” wrote Mister. “[It could] result in trusted ingredients 
with strong safety records being removed from the market until 
FDA reviews the notice and responds.”16

Chemical Alteration and Solvents
In addition to industry’s general concerns, questions have also 

been raised about the statute’s definition and meaning of “chemi-
cally altered.” This term is defined in the Statement of Agreement, 
which, according to the chief sponsors of DSHEA, comprises 
the entire legislative history for the bill. “Chemically altered” is 
defined by what is not included, namely, the following physical 
modifications: minor loss of volatile components, dehydration, 
lyophlization (freeze-drying), milling, tincture or solution in 
water, slurry, powder, or solid in suspension.”5

If an ingredient is “chemically altered,” even if it was marketed 
in a more basic form (e.g., a whole-herb powder or an herbal tinc-
ture) before October 15, 1994, the manufacturer or supplier of 
the ingredient is required to submit a notification and safety data 
to FDA. However, almost 2 decades since passage of DSHEA, 
advances in technology have provided new, safer methods of prep-
aration for botanical and other dietary ingredients that could not 
have been predicted at the time—technologies and processes that 
ought not per se trigger FDA premarket notification requirements, 
according to numerous comments. 

“In short, [according to FDA’s view of DSHEA], only the most 
basic manufacturing methods would not chemically alter an 
ingredient,” stated ANH in its comments to FDA. “The result is 
to deny use of innovations that leave the biochemistry of ingredi-
ents unchanged but that involve new modalities for production.”17

To illustrate, supercritical carbon dioxide extraction is often 
cited as an example of a process that, although known to be safe, 
would require NDI notification. “Carbon dioxide (CO2) is a 
direct food substance affirmed as Generally Recognized as Safe 
(GRAS),” Sabinsa Corporation noted in its 2011 comments. “Due 
to the health, environmental and safety concerns associated with 
the use of some organic solvents and the possible solvent contami-
nation of the final product, supercritical fluid extraction, using 
CO2, as an extraction fluid, offers an excellent alternative to the 
use of chemical solvents. Carbon dioxide leaves no residue or 
causes no damages to the ingredient profile.”12

Because DSHEA was enacted as part of an effort to ensure 
the accessibility and safety of a range of dietary ingredients in 
dietary supplements, various experts have expressed concern that 
the  language in FDA’s draft NDI guidance document is contrary 

to the true intent of the law. “ABC believes that the emphasis for 
the matter of determining whether an NDI notification should 
be made should focus on the safety (which implicates chemical 
profile) of the resulting extract, not the process by which it is made 
nor the solvent(s) that is/are used in the extraction process,” said 
Blumenthal.10

However, some argue that these measures are specifically designed 
to increase product safety. At UNPA’s 2011 conference on FDA’s NDI 
Draft Guidance, Nancy Booth, a scientific consultant from Spherix, 
said that virtually any type of processing—even water extraction—
could introduce environmental contaminants and therefore should 
be regulated appropriately.18 Other industry experts insist that the 
Good Manufacturing Practices (GMP) regulations, which focus on 
how products are manufactured and impose requirements to prevent 
adulteration in processing, are the proper method to address these 
concerns, and that NDI requirements should focus on the safety of 
the underlying ingredient, not the manufacturing process. 

Regardless of the intent of DSHEA, if FDA were to enforce 
the NDI provision according to its draft guidance, the number of 
NDI notifications would undoubtedly increase significantly. FDA, 
however, insists that clarification of this process will result in a 
smoother process. “The second goal of the guidance is to enhance 
the quality of those submissions, so although we will be receiving a 
higher volume, the increased quality of the information will reduce 
the amount of follow-up necessary and thus servicing to offset the 
influx,” said Dr. Fabricant.10

Synthetic Botanicals and New Ingredient Categories
In the years since the passage of DSHEA, advances in technology 

also have allowed industry members to create effectively synthetic 
versions of some ingredients, and other novel ingredients such as 
bacteria (e.g., probiotics) are increasingly included in supplements. 

Today, scientists are able to create compounds in a lab that are 
indistinguishable from those found in nature. Ingredient suppli-
ers may choose to synthesize certain ingredients for environmental, 
quality-control, or economic reasons, said Blumenthal. 

Mister of CRN urges FDA to consider the bigger picture. “What’s 
particularly troubling is that this isn’t even a question of safety. To 
FDA, it’s definitional—if the [botanical] ingredient is produced in 
a lab, no matter how bio-identical it is—it can’t be used in a dietary 
supplement, period. And no amount of safety data appears that it 
will change the agency’s mind,” he said.18

FDA has not yet specifically expounded on non-botanical [and 
non-vitamin] synthetic ingredients, e.g., synthetic co-enzyme-Q10 
or L-carnitine. On that basis, these synthetic ingredients can be 
considered legal dietary ingredients. Further, synthetic botanical 
constituents that are also GRAS or approved food additives can also 
be legal dietary ingredients. 

The focus on digestive health in recent years has led to the 
marketing of many products with beneficial bacteria, as noted 
by Sabinsa Corporation in its comments. “In the draft guidance 
section IV.C.3, FDA simply states that ‘bacteria that have never been 
consumed as food are unlikely to be dietary ingredients.’ With this 
statement, FDA appears to eliminate all new probiotic strains, which 
have not been consumed yet as food, from consideration as dietary 
ingredients.”12

According to Dr. Fabricant, when it comes to the law as written, 
it is a matter of semantics. “Ingredients need to be dietary ingredi-
ents before they can be NDIs,” he said. “Synthetic botanicals and 
probiotics may not lie in the diet, and thus may better fit into the food 
additive category. It’s up to product manufacturers to prove probiotics 

were in the diet of man before they were isolated as an ingredient and 
used in a dietary supplement or as a GRAS ingredient.”6

Next Steps 
The passage of DSHEA is still seen as a boon to the dietary 

supplement industry. A July 2011 NDI article described it as “a big 
win for the industry [that] set up several principles that has allowed 
industry to thrive to this day, including supplements being regu-
lated as foods rather than drugs…. and supplements not requiring 
FDA preapproval.”19 However, the publication of the draft guidance 
threatens that legacy according to some industry spokespeople. The 
general consensus from many industry members is that the draft 
guidance document is a move by FDA to increase regulation of 
dietary supplements and dietary ingredients, setting up a premar-
ket approval system that was not the intent of Congress in enacting 
DSHEA. “It would appear… that the Agency is intending to use this 
guidance as a means to create a non-statutory pre-market approval 
system vehicle for any dietary ingredient that the Agency deems is 
an NDI,” Blumenthal wrote.20

Dr. Fabricant maintains that the draft guidance document is 
consistent with the language of DSHEA. “Guidance documents 
are not usually enforceable rules or requirements by themselves, but 
serve more to define standards and expectations and in this case it 
would be to more clearly communicate the new dietary ingredient 
requirements under [DSHEA],” he said.10

In addition to calling for withdrawal and revisions to the docu-
ment, steps are already being taken to change the law. Representa-
tive Dan Burton (R-IN) introduced a new bill in 2011 designed 
to ease the burden of the NDI provision. The bill, known as the 
“Dietary Supplement Protection Act,” moves the ODI deadline date 
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of October 15, 1994 to a more recent date in early 2007, effectively 
grandfathering supplement ingredients marketed before that date. 
The virtually untarnished safety record of dietary supplements, 
according to industry supporters, supports this change.21 

In addition to concerns previously addressed, the nutrition, 
weight-management, and personal care products company 
Herbalife recommended that FDA simplify the NDI notification 
process and increase transparency by using NDI master files 
that can help FDA protect intellectual property or trade secrets 
that may be included in an NDI submission. The master file 
system would also make the notification process easier because 
submitters could cite the master file as part of the notification 
rather than needing to generate additional safety data on the same 
ingredient.22

In order to increase the efficiency of the NDI notification 
process, Herbalife proposed that FDA check for all required 
components before starting the 75-day countdown. FDA could 
then proceed to a review of safety data and accept or reject the 
notification, if appropriate. “Once implemented, a procedure like 
this would offer FDA, industry, and observers (Congress, the 
public, interest groups) an easy way to know the status of any 
pending NDI filing and to plan product development,” Herbalife 
said in its public comments on the draft guidance.22

To date, FDA has received an estimated 149,000 pages of 
comments regarding the July 2011 draft guidance documents.7 
Much time is needed, they say, to review all of the comments 
before proceeding with an official response. The timeline for 
action is currently unknown.

“[W]e absolutely don’t want this to just sit around as a draft for 
years,” said Duffy McKay, ND, vice-president of scientific and 
regulatory affairs for CRN. “That would be the worst outcome. 
Some people want it to be withdrawn, others want substantial 
revisions. But doing nothing would be detrimental; it would be 
unfair to leave the industry in limbo.”23 

—Tyler Smith
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American Society of Pharmacognosy Varro Tyler Prize
The American Society of Pharmacognosy (ASP) awarded its 

Varro E. Tyler Prize to Prof. Ikhlas Khan, PhD, and in 2012 to 
herbalist Roy Upton. 

According to the Tyler Prize committee chair, John H. Cardel-
lina, PhD, selecting prizewinners is “an interesting challenge” 
(e-mail communication, December 20, 2011). The goal of the 
committee, Dr. Cardellina said, is to recognize in an individ-
ual “traits that were important to Professor Tyler: high-qual-
ity science, but also education of 
consumers and industry regarding 
quality standards, and meaningful 
evidence for safety and efficacy.”

Dr. Khan, recipient of the 2011 
ASP Tyler Prize, is the director of 
the Food and Drug Administration 
Center of Excellence and assistant 
director of the National Center for 
Natural Products Research, both 
at the University of Mississippi in 
Oxford. He is also the co-author 
of Leung’s Encyclopedia of Common 
Natural Ingredients: Used in Food, 
Drugs and Cosmetics (with Ehab 
A. Abourashed; Wiley, 2009) and 
Science Based Authentication of Botanicals: Phytochemical Stud-
ies of Hoodia and Caralluma Species (with Yatin Shukla; Lambert 
Academic Publishing, 2011). He is a professor of pharmacognosy 
and research professor at the University of Mississippi’s Research 
Institute of Pharmaceutical Studies.1  

“One of the most prolific research scientists in the field, Profes-
sor Khan has, in a span of about a decade-and-a-half, amassed 
a record of enormous accomplishment in basic natural products 
research, development and application of analytical methods, and 
studies of adulteration,” said Dr. Cardellina. “He has also orga-
nized and hosted the International Conference of the Science of 
Botanicals for the past decade.”

Dr. Khan was the recipient of ABC’s Norman R. Farnsworth 
Excellence in Botanical Research 
Award in 2009. He earned his bach-

elor’s degree in chemistry and 
his master’s in organic chem-
istry at the Aligarh Muslim 
University in Aligarh, India. 
He received his doctoral degree 
in pharmacy from the Insti-
tute for Pharmaceutical Biol-
ogy in Munich, West Germany, 
and completed his post-doctoral 
work in Zurich at the Swiss 
Federal Institute of Technology. 
In addition to his position on 
editorial boards of many leading 
medicinal plant journals, Dr. 

Khan is a member of the ABC Advisory Board.
ABC Founder and Executive Director Mark Blumenthal, a 

recipient of the Tyler Prize in 2010, said of Dr. Khan, “Ikhlas is 
one of the most prolific authors in the world in the area of medici-
nal plant research related to analysis of botanical materials and 
the development of analytical methods for such. He inspires his 
numerous graduate students and post-docs to produce an impres-
sive number of research papers each year. I have been to scientific 
conferences where there are more poster presentations by his than 
from any other university.”

Roy Upton—who will receive the 2012 Tyler Prize at ASP’s 
annual meeting this summer—is the founder and executive direc-
tor of the American Herbal Pharmacopeia (AHP), a co-founder and 
former vice-president of the American Herbalists Guild (AHG), 
editor of Botanical Pharmacognosy: Microscopic Characterization of 
Botanical Medicines (CRC Press, 2011), and is also trained in many 
branches of alternative healing, including Ayurvedic medicine.2

“It was extremely gracious of the ASP committee to award a non-
pharmacognosist the Tyler award, but it may be fitting considering 
the graciousness of Professor Tyler. He was a true gentleman,” said 
Upton (e-mail communication, November 22, 2011).

“While I am the recipient,” Upton continued, “it is clear it is 
due to the work of the American Herbal Pharmacopeia, which at 
its core, is emphasizing the need to relearn the classical botani-
cal pharmacognosy skills that were all but lost or underutilized in 
North America.”

Blumenthal said of AHP and Upton, “There’s nobody in the 
world doing better quality work on producing high-quality mono-
graphs documenting the standards and therapeutic aspects of 
herbs. People are finding applications for Roy and AHP’s work well 
beyond the borders of North America, and the quality of the AHP 
monographs exceeds many monographs that are officially recog-
nized by some governments.”

“It is very heartening to see AHP’s work acknowledged by the 
pharmacognosy community, especially at a time when the skills of 
the pharmacognosist are needed in the botanical medicine indus-
try worldwide,” said Upton. “It is very much an honor to be the 
recipient of this award.”

Upton’s many publications include 31 AHP monographs analyz-
ing medicinal plants such as echinacea (Echinacea purpurea, 
Asteraceae), schisandra (Schisandra chinensis, Schisanderaceae), 
ashwagandha (Withania somnifera, Solanaceae), St. John’s wort 
(Hypericum perforatum, Clusiaceae), and a variety of other popular 
herbs. He is also a member of the ABC Advisory Board.

ASP Farnsworth Research Achievement Award 
ASP awarded its 2011 Norman R. Farnsworth Research Achieve-

ment Award to University of Canterbury (New Zealand) Emeritus 
Professors of chemistry Murray Munro, PhD, and John Blunt, 
PhD; and its 2012 award to Chris Ireland, PhD.3 Dr. Blunt 
received his doctorate from the University of Canterbury and 
Dr. Munro from the University of Otago.4 Their research once 
focused on red algae (Ceratodictyon spongiosum, Rhodymenia-
ceae); however, the researchers now devote their time to “marine 
invertebrates and an emphasis on the detection and isolation of 

During 2011 and early 2012, numerous individuals and organizations of the medicinal plant and dietary supplement 
communities received prestigious awards recognizing their significant contributions to subjects from natural products 
research to quality herbal monographs to ethnobotanical work with indigenous groups. 

Herbal Experts Honored with Prestigious Awards

Ikhlas Khan, PhD

Roy Upton
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compounds with pharmaceutically interesting biological activity.”4

Dr. Ireland is professor and dean of the college of pharmacy 
at the University of Utah. He received his PhD from the Scripps 
Institution of Oceanography in San Diego. In addition, Dr. 
Ireland is an investigator at the Huntsman Cancer Institute and 
serves on the National Cancer Institute Board of Scientific Coun-
selors for Basic Sciences.5 His articles have been published in the 
Journal of Organic Chemistry and Marine Drugs, among many 
other journals.6  

Society for Economic Botany Distinguished Economic 
Botanist Award

The Society for Economic Botany (SEB) presented its 2011 
Distinguished Economic Botanist (DEB) award to Professor 
Nancy Turner, PhD, an esteemed Canadian ethnobotanist whose 
research has focused on North America’s First Peoples. 

Dr. Turner is a distinguished professor in the University of 
Victoria’s School of Environmental Studies.7 In addition to 
her participation on ABC’s advisory board, Dr. Turner is an 

acting member of the edito-
rial board of the Indian Jour-
nal of Traditional Knowledge.7 
She is a member of the Inter-
national Society for Ecologi-
cal Restoration, the Society of 
Ethnobiology, and SEB.7 She 
has received numerous profes-
sional awards, fellowships, 
and honors, among them the 
Missouri Botanical Garden’s 
William L. Brown Award 
for Excellence in Genetic 
Resource Conservation.7

“Nancy Turner is an abso-
lutely exceptional ethno-
botanist/ethnobiologist. She 
is one of our most respected 

colleagues both in academic circles as well as among Native Amer-
ican communities,” said SEB President Rainer Bussman, PhD 
(e-mail communication, December 7, 2011).

“Nancy has established an outstanding teaching and research 
program at University of Victoria and has been mentor to count-
less students,” said Dr. Bussman, elaborating on the Society’s DEB 
selection. He also noted that Dr. Turner was one of the first of 
her colleagues to co-publish with her “indigenous counterparts.” 
“Nancy has worked with and learned from First Nations elders 
and cultural specialists in northwestern North America for nearly 
40 years... to help retain and promote their traditional knowledge 
of plants and habitats, including traditional materials and medi-
cines,” he said.

“I felt very honored to receive this award, especially because I 
found myself in the company of some amazing and highly accom-
plished botanists who have been my friends and mentors for years,” 
said Dr. Turner (P. Spalding, e-mail communication, November 
29, 2011). “I also felt that this award really honored the Elders 
and Plant Specialists I have learned from over many decades, and 
recognized the importance of the kinds of knowledge I have been 
documenting. I am very grateful to be recognized as a Distin-
guished Economic Botanist!”

Dr. Turner is the author of Food Plants of the Coastal First 
Peoples, Food Plants of the Interior First Peoples, and Plant Technol-

ogy of the First Peoples of British Columbia (all published by Royal 
British Columbia Museum in 2010). She also co-authored The 
North American Guide to Poisonous Plants and Mushrooms (Timber 
Press, 2009).7

“Despite her very busy schedule, Nancy always has taken the 
time to respond to requests from ABC to provide her expert peer 
review services to us here at ABC,” said Blumenthal. “Whether 
it’s an article for HerbalGram or HerbClip, Nancy’s valuable and 
collegial input has helped ABC publish accurate and responsible 
material on numerous ethnobotanical subjects.”

Doel Soejarto, PhD, professor of pharmacognosy at the Depart-
ment of Medicinal Chemistry and Pharmacognosy in the College 
of Pharmacy at the University of Illinois in Chicago (UIC), has 
been named the DEB of 2012. Dr. Soejarto studied botany at 
Harvard University, where he “discovered several new species of 
Saurauia [Actinidiaceae].”8 From 1974 to 1975, he was an ethno-
pharmacology research associate at Harvard.9

Dr. Soejarto is editor of the Journal of Ethnopharmacology and 
sits on the editorial board of Actualidades Biologicas. He is a 
member of a number of prestigious professional organizations, and 
his articles have been featured in Phytochemistry, Pharmaceutical 
Biology, and the Journal of Genetics and Applications.9 

The SEB’s Fall 2011 newsletter, Plants & People, featured a 
lengthy interview with Dr. Soejarto, in which he said that the 
excitement of being in the field of medicinal plants is “certainly in 
the possibility that new medicines may be discovered to alleviate 
human suffering.”8

Natural Products Association Awards
The Natural Products Association (NPA), a trade association 

representing the natural food and natural products industry, 
recently announced its 2012 award recipients. The NPA Presi-
dent’s Award is being given to author and natural medicine expert 
Michael Murray, ND, president and CEO of Dr. Murray Natural 
Living Inc., and director of product development and education at 
Natural Factors, a leading Canadian producer of dietary supple-
ments for the natural food trade and integrative health profession-
als. 

“I’m proud to honor Michael Murray for his years of service and 
commitment to the industry,” said Jeff Wright, NPA president. 
“He has a long and distinguished record of achievements, includ-
ing authoring more than 20 books that provide real-world infor-
mation about natural medicine and nutrition for consumers.” Dr. 
Murray’s books include The Pill Book Guide to Natural Medicines 
(Bantam, 2002) and The Ency-
clopedia of Healing Foods (Atria 
Books, 2005).10

James E. Simon, PhD, 
received NPA’s Burton Kallman 
Scientific Award, which “recog-
nizes individuals who have made 
outstanding contributions that 
have benefited the natural prod-
ucts industry.”10 Dr. Simon is 
the director of Rutgers Univer-
sity’s new-use agriculture and 
natural plant products. “James 
Simon is well-deserving of this 
honor for helping to further our 
scientific understanding of new-
use agriculture and natural plant 

products,” said Wright. “His contributions help move us forward 
in developing new and improved crops for agriculture, as well as 
identifying new ways to use fruits, vegetables and herbs to support 
our health.” Dr. Simon has spent many years researching medici-
nal and aromatic plants of Africa, and, among many additional 
titles, he is the co-author of African Natural Plant Products: New 
Discoveries and Challenges in Chemistry and Quality (American 
Chemical Society, 2010). Dr. Simon is also a member of the ABC 
Advisory Board.

NPA bestows its Clinician Awards upon “licensed healthcare 
practitioners whose work exemplifies the best standards and 
dedication to responsible, holistic, non-invasive and integrative, 
complementary, and alternative medicine modalities.”10 This year, 
these awards were presented to Leanna J. Standish, MD, and 
Joseph E. Pizzorno, Jr., ND.10 

Dr. Standish serves as medical director of Bastyr’s Integrative 
Oncology Research Clinic and is also a research professor at the 
university’s School of Naturopathic Medicine. At the University 
of Washington, she is a clinical professor at the School of Public 
Health and affiliate research professor in the School of Medicine’s 
radiology department. Dr. Pizzorno is Bastyr’s founding president 
emeritus and president of Salugenecists, Inc. He served on the 
White House Commission on Complementary and Alternative 
Medicine Policy during the Clinton Administration and currently 
edits Integrative Medicine: A Clinician’s Journal.10 Among many 
other advisory roles, Dr. Pizzorno is also a member of the ABC 
Advisory Board.

“Dr. Leanna Standish and Joseph Pizzorno represent the highest 
standards and dedication to their fields. Both of them have taken 
a leadership role in promoting optimal health and preventing 
disease,” said Wright. “They’ve been recognized by their peers for 
their professionalism and accomplishments, and they’ve demon-
strated a lifelong commitment to continuing medical education 
among the public.” 

“I’m especially pleased to note that Joseph is a 2-time NPA 
award winner,” added Wright, “with previous honors as an Indus-
try Champion in 2003 for his outstanding achievements.”

NPA selected the following individuals for the NPA Industry 
Champion Awards: Keith Kantor, PhD, CEO of Service Foods, 
Inc.; Drake Sadler, co-founder of Traditional Medicinals; Curt 
Valva, general manager of Aubrey Organics; and Patrick Rea, 
editor and publisher of Nutrition Business Journal.10 

In response to his selection, Rea said, “I’m deeply honored to be 
included in this group of award winners.  I can only hope to make 
the same extended contributions to the industry that my esteemed 
colleagues have.”

“As publisher and editorial director for Nutrition Business Jour-
nal, Patrick Rea has made it a must-read both inside and outside 
the industry,” said Wright. “His passion, commitment, and 
contributions to the industry are a valuable resource for us all.”

“Patrick Rea has become the ‘go-to guy’ for statistics on the 
various aspects of the natural foods and dietary supplement indus-
try,” said ABC’s Blumenthal. “We are deeply grateful for his and 
his company’s key partnership with ABC in producing the Herb 
Market Report that we publish in HerbalGram each year—one of 
our most frequently cited articles.”

“I was grateful that NPA chose to recognize the many accom-
plishments and contributions of Drake Sadler,” Blumenthal 
continued. “Drake is a true pioneer and key player in the herb 
and natural food communities. Since he co-founded Traditional 
Medicinals in the early 1970s, Drake has stayed true to his vision 

of providing the public high-quality, reliable herbal teas with a 
many functional benefits. He has been the leading producer of 
teas with herbal ingredients that meet pharmaceutical-grade qual-
ity, and has been active in conservation and fair trade initiatives 
long before they have become fashionable in many parts of this 
industry.”

“Drake Sadler has helped improve the healthy habits of Ameri-
cans all across the country,” said Wright. “His idealism and entre-
preneurial success are an inspiration to the industry.”

Additionally, the late John R. Carlson, president and co-founder 
of J.R. Carlson Labs, was selected to receive a posthumous Life-
time Achievement award from NPA.6 To read more about Carl-
son’s contributions to the industry, see ABC’s tribute to him in the 
“In Memoriam” section on page 77 of this issue. 
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In October 2011, the Royal Botanic Gardens, Kew, began a new project that seeks to create the first-ever comprehensive 
reference of medicinal plant names. The Medicinal Plant Names Index (MPNI) will map thousands of plants’ common and 
scientific names, including synonyms, which Kew says will “raise the standard of medicinal plant research, management, 
and use through enabling collation of relevant pharmacological, phytochemical, and natural product data irrespective of 
the plant name or synonym used.”1

The Medicinal Plant Names Index

Basil (Ocimum basilicum, Lamiaceae), for example, is a widely 
used medicinal plant that has at least 10 species names, said Alan 
Paton, PhD, Kew’s assistant herbarium keeper and a member of 
the MPNI team (oral communication, October 26, 2011). Also, 
just 19 species of the genus Mentha (Lamiaceae) have more than 
3,000 scientific names.2 The existence of multiple names for one 
plant occurs when plant systematists disagree with the original 
author’s naming, when scientists are unaware that a particular 
plant has already been named, or when scientists intentionally 
change plant names to reflect evolving knowledge of relation-
ships among plant species.2 Increasing the perplexity, these vari-
ous names are scattered about in different reference books, online 
databases, and pharmacopeias. 

“Black cohosh, some people call it Cimicifuga and some call 
it Actaea,” said Dr. Paton. “And actually they’re the same thing, 
but some information is held under Cimicifuga and some is under 
Actaea. As another example, in the genus Plectranthus—a close 
relative of basil—only about 20% of information for the most 
used plants is recorded under the commonly accepted name 
because people have been recording information for a long time. 
That causes confusion, because if you want to find information on 
one plant, you have to know and use all of its names.”

MPNI will connect each medicinal plant’s common names, 
accepted scientific name(s), and synonyms—creating an inter-
linked, user-friendly, comprehensive map. So a user searching for 
Actaea racemosa (black cohosh; Ranunculaceae) will see that A. 
racemosa is also referred to as the species Cimicifuga racemosa. If 
this user is a scientist, he or she will now know to use both names 
when researching black cohosh. 

While this naming problem exists for all plants, it is especially 
important to ensure easy access to all names for commercially 
used medicinal plants.2 Without this information, problems of 
accuracy and inclusiveness can arise within the areas of medicinal 
plant research, trade, conservation, regulations, and usage. With 
funding from the global charitable foundation Wellcome Trust, 
Kew is partnering with a variety of organizations that have an 
interest in the MPNI project, including the UK National Poisons 
Agency, European Medicine Agency, Medicinal Plant Specialist 

Group of the International Union for the Conservation of Nature, 
and World Health Organization.1 

“People have come to us asking for help with clarification on 
medicinal plant names,” said Dr. Paton. The index will help them 
“navigate the chaos.”

One of Kew’s partners on the MPNI, the European Medicines 
Agency (EMA), noted that the list will aid the development of an 
international standard for the identification of medicinal prod-
ucts, including those derived from plants and herbal preparations, 
which is necessary to ensure the quality and safety of medicines, as 
well as proper referencing of plant names in regulatory medicinal 
product information.

“This is of particular importance for the Agency in the context 
of the implementation of the new pharmacovigilance legislation 
and the provisions set out in Regulation (EC) 726/2004,” said 
Sabine Brosch, PhD, of EMA, noting that the regulation requires 
pharmaceutical companies to provide defined information on 
medicines electronically to the Agency by July 2, 2012. “This 
includes herbal medicinal products, which require the unique 
identification of the plants from which the medicinal products 
derive. Having a validated, well-maintained plant name reference 
built by Kew and its partners with the relevant expertise and a 
global view will save efforts and avoid errors and future incom-
patibilities in the unique identification of plant names and plant-
derived medicinal products” (e-mail, November 1, 2011). 

Dr. Brosch noted star anise (Illicium verum, Illiciaceae) as an 
example. “[I. verum] shows antimicrobial properties, whilst the 
botanical variety Japanese star anise (I. anisatum, also known as 
I. religiosum, I. japonicum, shikimmi, and skimmi) is scientifically 
recognized as highly poisonous.”

Debbie Shaw, PhD, head of Chinese and traditional medicines 
at the Chinese Medicine Advisory Service (ChiMAS) in London, 
said that the need for the MPNI was identified during the orga-
nization’s ongoing collaborations with Kew. Staff members at 
ChiMAS, which operates within the Medical Toxicology Infor-
mation Services of Guy’s and St Thomas’s NHS Foundation 
Trust, will act as expert advisors to the project and will also be 
part of the user group. 

“MPNI is significant as it will be an authoritative list devel-
oped by botanical experts as a resource for healthcare profes-
sionals and others involved in healthcare—not as an academic 
exercise for use by other botanists,” said Dr. Shaw. “Reports of 
suspected adverse reactions to herbal medicines are of no value 
if you cannot be certain of the identity of the herb(s) that was 
used. The herbal medicines used in the UK come from all coun-
tries around the world. Each has different naming systems and 
methods of use. In any herbal enquiry we need a quick and reli-
able way of checking on the names and synonyms that might 
have been used. Without this information we can waste time 
looking for information on the incorrect plant, or adverse events 
may be associated with an incorrect plant.”

Dr. Shaw noted ginseng as an example, explaining that 
“ginseng” may refer to American, Chinese, Indian, or Brazilian 

ginseng (respectively: Panax quinquefolius, Araliaceae; P. ginseng; 
Withania somnifera, Solanaceae [ashwagandha]; Hebanthe erian-
tha, Amaranthaceae), “all of which are different species and the 
latter 2 are completely different genera. If ADRs are incorrectly 
reported, then ‘safe’ herbs may be labeled as potentially toxic. 
Making correct links between plant names and identification is 
the basis for scientific and clinical research; and in any assessment 
of safety and efficacy.”

Expanding Upon The Plant List
The MPNI comes about 1 year after Kew and Missouri 

Botanical Garden unveiled The Plant List, which sought to be 
the authoritative list of all plant names currently used.2 While 
The Plant List will provide some of the data for the MPNI proj-
ect, according to Dr. Paton, “There’s room for improvement. It’s 
something to build on.” Dr. Paton explained that The Plant List 
was completed quite quickly and left unresolved 25% of plant 
names, including some medicinal plants. Also, it is very technical, 
allowing users to search for a plant using only the scientific name 
(Latin binomial) and not common names or synonyms. 

The MPNI will finish many medicinal plant entries left 
uncompleted in The Plant List, and will also allow users to search 
for plants using the scientific and common names. And though 
there are other lists of medicinal plant names, such as the Ameri-
can Herbal Products Association’s Herbs of Commerce 2nd ed., Dr. 
Paton said that the MPNI will be more extensive. “There are lists 
around,” he said. “But very often, they’re not fully comprehensive. 
So we have some of the synonyms but not all of the synonyms. Or 
we have the common names but not the Latin names. Regulation 
lists have the same plants under 2 Latin names. There’s no central 
reference point.”

“It is essential for non-botanist researchers to be able to find 
out under what other names their species of interest might have 
been studied in the past,” said Wendy Applequist, PhD, assistant 
curator at the Missouri Botanical Garden. “If the MPNI serves 
as a ‘one-stop shop’ for researchers, it will be very useful indeed. 
I would caution that no such list can or should be treated as 
entirely authoritative. Definition of species, for example, is much 
more complex in plants than in animals. There are numerous 
cases in which one botanist would say that 2 names referred to 
[2] different species, while another would say that one of those 
names was a synonym of the other. I can’t imagine how one could 
represent both views simultaneously in a single cross-linked list, 
although it may be possible” (e-mail communication, October 
31, 2011). 

Project Features
The MPNI project began with the hiring of an information 

technology specialist, a product development officer, and a proj-
ect manager, and by creating a botanical data-gathering post. 
First, the team will assemble a user group—one of the project’s 
most important components—to guide the index’s direction, 
provide feedback, and ensure that the index is user friendly. This 
group will be built over the next 6 months and will include an 
international variety of pharmaceutical companies conducting 
medicinal plant research, various herbal medicine and supple-
ment regulators, and research institutions like universities and 
nonprofits. To begin, the MPNI will focus on the herbal medi-
cine markets in Europe, the United States, Australia, China, 
Thailand, and Japan. So far, about 11 institutions—including 
GlaxoSmithKline, the School of Chinese Medicine in Hong 

Kong, Springer Publishing Company, and the World Health 
Organization Uppsala International Drug Monitoring Centre—
have sent Kew letters of support, but the MPNI team has not yet 
decided on the members of its initial user group.

“We’ll be building a wish list of what users want,” said Dr. 
Paton. “We expect the sorts of things we’ll be asked for are either 
common names in key languages, the pharmaceutical names, and 
the names used in pharmacopeias.”

Team members have decided to begin mapping plants contained 
in the European, US, and Chinese pharmacopeias because these 
have significant supporting research and are of public interest, said 
Dr. Paton. Throughout the project’s 3 1/2 years, they’ll expand 
the index based on which plants and information the user group 
expresses is important. Dr. Paton noted that the MPNI will prob-
ably end up containing names for about 5,000 plants, as well as 
links to other websites providing helpful and in-depth resources.

Kew is hoping to have its first version of the MPNI online by of 
the end of 2012. “It will be a little skeletal,” said Dr. Paton, “but 
it will help to have feedback from users.” 

—Lindsay Stafford 
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American Men Accused of Anti-Government Plot Involving 
Deadly Plant-Derived Poison

Humans have been aware of the toxicity of castor beans—
which are, in fact, seeds—for thousands of years. Ricin, a 
protein isolated from the beans, was developed for poten-
tial weaponization by the United States for usage in 
both World Wars.2 “Compound W,” as ricin was 
once called, was even synthesized into bomb form 
during World War II by the United States and Britain; 
however, it was never utilized.2 

Despite ricin’s deadly effect, depending on dose 
and delivery method, it is also a cancer therapy agent 
“first shown to inhibit tumor growth in 1951.”2 And 
further, castor oil, also derived from R. communis 
beans, was used in ancient Egypt for laxative indica-
tions, and has been employed for lubrication to treat 
various diseases by peoples around the globe through 
recent history.2

One of the men charged in the Georgia terrorist plot, 
Ray Adams, 65, is a former federal Department of Agri-
culture researcher.1 His driveway was lined with “a few 
dozen” castor bean plants, which were seized as evidence—
though locals also plant it to deter moles—and toxic-plant 
guides were discovered in his home.1

“When you read about people throwing ricin out of the 
window of a car [which the Georgian men allegedly planned to 
do], it sounds like something out of Keystone Kops,” said Mark 
Potok—director of the Southern Poverty Law Center’s Infor-
mation Project—to the New York Times, making reference to 
a bungling police crew featured in several silent film-era come-
dies.1 “But the fact that this was hare-brained doesn’t mean there 
wasn’t a real risk of people being killed.”1

News reports indicate that additional groups might try to use 
ricin for terrorist attacks. According to a recent Times article, an 
“Al Qaeda affiliate” operating out of Yemen appeared to have 
intentions to pack the toxin around bombs for targets in the 
United States.3 Intelligence reports revealed that the terrorist 
group’s attempts to procure castor beans en masse began more 
than a year ago; however, there is no evidence of an attack on 
the horizon.3

Perhaps the most famous incident involving ricin occurred 
in 1978, when Georgi Markov—a novelist, playwright, and 
journalist who defected from then-Communist Bulgaria and 
impugned its government from abroad—was dosed with ricin 
by Communist operatives in London with an umbrella. The 
umbrella’s tip purportedly concealed a contraption meant to 
“shoot” tiny ricin-filled pellets into human targets. After 2 
failed assassination attempts, the third and final took 3 days 
to kill him.2 The same method was used on another Bulgar-
ian dissident, Vladimir Kostov, in Paris just over a week before; 
however, due to a malfunction of the pellet in which the ricin 
was encapsulated, not enough of the toxin was released into his 
body to kill him.

“The symptoms for ricin poisoning are non-specific, so a 
diagnosis is not going to be made unless specific skullduggery 
is discovered that a ricin exposure may have occurred,” said 

Thomas Kurt, MD, a 
medical toxicologist 
and clinical profes-
sor at the Univer-
sity of Texas South-
western Medical 

Center. “Unless [ricin 
is] specifically known to 

be looked for in advance, 
a medical examiner or coroner 

would miss a ricin-poisoning fatal-
ity in autopsy (e-mail communica-

tion, November 22, 2011).”
According to Medical Aspects of Chemi-

cal and Biological Warfare, “Ricin is a 66-kilo-
dalton (kd) globular protein that makes up 1% 

to 5% by weight of the bean of the castor plant… 
At the cellular level, ricin kills through inhibition 

of protein synthesis.”2 It requires larger doses to be deadly when 
administered orally (as opposed to injection or inhalation), due 
to inferior absorption in the digestive tract.2 

“To be effective, [ricin] needs to be delivered peritoneally 
[through the lining of the abdominal cavity], by injection, or via 
the lungs,” said Ryan Huxtable, PhD, a retired toxicologist and 
former University of Arizona-Tucson professor of pharmacology 
(e-mail communication, August 26, 2011). “[T]here are many 
agents which are far more toxic—palytoxin or tetanus toxin, to 
name but two.” Derived from coral and bacteria, respectively, 
neither palytoxin nor tetanus toxin originate in plants. 

Michael E. Leiter, former director of the National Counterter-
rorism Center, was quoted in the Times, saying, “The potential 
threat of weapons of mass destruction, likely in a simpler form 
than what people might imagine but still a form that would have 
psychological impact, from Al Qaeda in the Arabian Peninsula 
in Yemen, is very, very real.”3 

—Ashley Lindstrom
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On November 1, 2011, 4 men were arrested in their homes in Toccoa, Georgia, for plotting to attack a United States 
government building and various East Coast locations with ricin, a lethal poison derived from castor beans (Ricinus 
communis, Euphorbiaceae).1 
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Hoodia Extract Demonstrates No Clinical 
Benefits in Energy Intake or Body Weight  

Reviewed: Blom WAM, Abrahamse SL, Bradford R, et al. Effects of 15-d 
repeated consumption of Hoodia gordonii purified extract on safety, ad libitum 
energy intake, and body weight in healthy, overweight women: a randomized 
controlled trial. Am J Clin Nutr. October 12, 2011; [epub ahead of print]. doi: 
10.3945/ajcn.111.020321.
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Stevia...?
Limited research using extracts from 

hoodia (Hoodia gordonii, Asclepiadaceae), 
the succulent plant from Namibia and 
northwestern South Africa, has reported a 
decrease in food intake and body weight in 
animals, an effect attributed to its steroid 
glycosides. In an unpublished human clini-
cal study,* repeated intake of a hoodia extract 
reduced energy intake by 30% compared 
with a placebo. Despite the lack of reported 
clinical evidence for efficacy and safety, and 
based primarily on hoodia’s traditional use 
as an appetite-suppressing emergency food 
by the indigenous San people of Namibia, 
extracts of hoodia have been promoted as 
dietary supplements with weight-manage-
ment properties. The authors of this current 
study conducted a randomized, double-
blind, placebo-controlled, parallel group 
study to assess the safety, tolerability, and 
efficacy of repeated consumption of a puri-
fied hoodia extract (HgPE) in healthy over-
weight women. 

The trial was conducted at the Covance 
Inpatient Clinical Research Unit in Madi-
son, Wisconsin, from March 6 to July 28, 
2008. The primary author, Wendy Blom, 
is located at Unilever Research & Develop-
ment, Vlaardingen, Netherlands. Included 
were healthy women aged 18 to 50 years, 
with a stable body weight for 2 months or 
more and a percentage body fat between 
25% and 45%. Of 116 subjects assessed 
for eligibility, 49 subjects were selected. 
Of those, forty-one completed the study. 
Reasons for dropping out included adverse 
reactions (emesis [two in active group] and 
allergic reaction [one in placebo group]); 
withdrawal of consent (three in active group); 
and 2 subjects for other reasons (1 difficult 
venipuncture [placebo]; and 1 intolerance to 
study product during placebo run-in). 

HgPE was obtained via methanol extrac-
tion process and formulated into a raspberry-
flavored yogurt drink containing 1,110 mg 
HgPE per serving. The extracts consisted 
of a mixture of steroid glycosides (79.3% 
wt:wt), fatty acids, alkanes, plant sterols, and 

alcohols (wax esters). The placebo product 
was matched in taste and appearance.

The subjects spent 19 days as inpatient 
residents in a controlled environment in the 
clinic. On the first day of a 4-day run-in 
period, the subjects received no study prod-
uct; on the remaining 3 days of that period, 
they received only a placebo (single-blind). 
All subjects were instructed to abstain from 
alcohol and grapefruit-containing foods or 
beverages for 72 hours before the run-in 
period and during the remainder of the 
study, and to abstain from strenuous exercise 
during the study period.

After the run-in period, the subjects were 
assigned randomly to receive either the 
HgPE-formulated product or to continue 
with the placebo product on study days 
1 to 15. One hour before breakfast and 1 
hour before dinner, the subjects consumed 
the entire study product in 2 minutes and 
then drank 150 mL of water. During the 
19 days at the clinic, the subjects consumed 
only food and beverages that were provided 
to them. Subjects were allowed to eat as 
much as they wanted of the food offered, 
and meals were given in portions that were 
larger than would be ordinarily consumed. 
The subjects left the clinic on study day 16 
and returned for follow-up visits on days 17, 
22, and 37. 

Energy densities (kcal/g) of all foods were 
matched closely. The food items selected and 
the timing and weight of all food items given 
to each subject were recorded. Energy intake 
was calculated from the weight consumed 
and the energy density of the items.

Body weight was measured daily after 
an overnight fast and before study-product 
administration. Fat and lean body mass 
were estimated by using dual-energy x-ray 
absorptiometry.

Safety factors included reports of adverse 
events; physical examinations; and evalua-
tions- of vital signs, electrocardiograms, and 
laboratory assessments. 

Blood samples were collected frequently 
(20 samples daily) on study days 1 and 15 

to analyze the plasma concentrations of the 
steroid glycoside H.g-12 equivalents. On 
days 5 and 10, 5 samples were collected to 
confirm plasma concentration profiles. On 
all other study days up to day 16, a fasting 
sample was taken before the first study prod-
uct was consumed. After the study period, 
samples were collected on days 17, 22, and 
37.

The authors report no serious adverse 
events. In general, the number of treatment-
emergent adverse events (TEAEs) reported 
in the HgPE group (208) was significantly 
higher than in the placebo group (69), indi-
cating that HgPE was less well tolerated than 
was the placebo. The most common TEAEs 
were a disturbance of skin sensation, head-
ache, dizziness and giddiness, and nausea. 
The skin sensations were deemed by neurol-
ogists to be most likely related to the study 
product. When the 4 subjects reporting such 
sensations were unblinded, all were in the 
HgPE group.

None of the electrocardiogram (EKG) 
findings were clinically significant, but there 
were significant prolongations of the inter-
vals of various subsets measurements of the 
EKG (PR, QRS and QTc), which is an area 
of concern. 

The HgPE group had significantly higher 
systolic blood pressure on days 2 to 16 
than the placebo group (5.9 -15.9 mmHg, 
P<0.05). Diastolic blood pressure was signifi-
cantly higher for the HgPE group than for 
the placebo group from days 2 to 14 (4.6 - 
11.5 mmHg, P<0.05). In addition, from days 
2 to 11 and on day 14, the pulse was signifi-
cantly higher in the HgPE group than in the 
placebo group (5.2 - 9.9 bpm, P<0.05).

Bilirubin and alkaline phosphatase (ALP) 
levels showed significant increases in the 
HgPE group compared with the placebo 
group (P<0.05). “The clinical significance of 
changes in bilirubin and ALP was unclear 
because subjects had no other elevations in 
liver enzymes or evidence of hemolysis,” say 
the authors, noting that the trend for biliru-
bin values to increase over time with HgPE 
intake (which returned to normal after the 
treatment) was similar to previously reported 
findings. There were no significant differ-
ences noted in creatinine, gamma-glutamyl 
transferase, aspartate aminotransferase, and 
ALT between the HgPE and placebo groups.

Energy intake at the end of treatment did 
not differ significantly between the 2 groups. 
In both groups, a marked decline in the mean 
energy intake was apparent by study days 3-5 
and was maintained for the duration of the 
treatment in both groups. At the end of treat-
ment, the energy intake was significantly 

reduced by ca. 18% in the placebo group and 
ca. 24% in the HgPE group compared with 
baseline (P<0.05 for both), but no difference 
between the 2 groups.

The mean body weight at the end of treat-
ment did not differ significantly between 
the 2 groups, and no significant effect on 
percentage body fat was reported in either 
group. 

The pharmacokinetic results showed that 
HgPE was rapidly absorbed (time to reach 
Cmax was 45–50 min), and the target peak 
plasma concentration of 100 ng/mL of the 
H.g-12 marker was met.

The authors conclude that, “This study 
showed that repeated consumption of HgPE 
for 15 days under highly controlled condi-
tions did not significantly affect energy 
intake, body weight, or percentage body fat 
in healthy overweight women compared with 
the consumption of a placebo.” Although no 
serious adverse events were reported, “HgPE 
was less well tolerated than the placebo and 
produced adverse changes in some clinical 
measures.”

More knowledge of the mechanisms, sites 
of action, and active components of HgPE 
is required before a final conclusion can be 
drawn regarding the potential use of HgPE 
as a functional food ingredient for weight 
management, suggest the authors.

This study was supported by Unilever, 
which had previously obtained rights to 
develop a functional food from hoodia, but 
has discontinued its research and develop-
ment of a hoodia-based food to aid in weight 
loss.

Expert peer reviewers of this Research 
Review summary emphasized the lack of 
adequate efficacy coupled with the adverse 
effect of elevated blood pressure as being 
problematic for this hoodia preparation 
under the conditions in this clinical trial.

One expert reviewer noted that the EKG 
and cardiovascular changes observed for 
the subjects taking the hoodia formulation 
were much more dramatic than those seen in 
subjects in other trials taking the weight-loss 
pharmaceutical drug sibutramine, which was 
taken off the market in the United States for 
much lesser increases in blood pressure and 
pulse rate. The reviewer commented that 
given the cardiovascular changes observed in 
this study, hoodia-based preparations would 
never be approved as an obesity drug, even 
though, in this trial, the intention was to 
try to determine the safety and efficacy of 
hoodia not as a drug, but as a functional 
food, which would require an even higher 
safety profile than a drug. 

—Shari Henson

* Editor’s note: This study is identified in the reviewed trial only as “J Richards and R Grover, unpublished 
observations, 2003.” HerbalGram contacted the primary author (Blom) of the reviewed trial in order 
to learn specific details about the study. The author referred us to Phytopharm, the UK-based 
pharmaceutical company that performed the unpublished study and owns the rights to license hoodia. 
As of presstime, Phytopharm did not respond.
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Migraine is a complex neurobiological disease characterized not 
only by headache, but also by nausea, photophobia (intolerance of 
bright light), phonophobia (intolerance of noise and speech), auto-
nomic nasal symptoms, muscle pain, and cognitive disruption. 
Some attacks require bed rest, while others produce only mild or 
limited disability. Common acute treatments include acetamino-
phen/aspirin/caffeine combinations and over-the-counter nonste-
roidal anti-inflammatory medications, as well as prescription 
products such as triptans and nonsteroidal anti-inflammatories. 
Because oral medications do not work for all migraine sufferers 
and because prescription medications are associated with adverse 
events, high costs, and quantity limits, there is a need for afford-
able, effective, alternative treatments. 

The double-blind, placebo-controlled pilot study reviewed 
herein compared the efficacy of a unique lipid-based formulation 
of the sublingual homeopathic product LipiGesic™ M (PuraMed 
BioScience; Schofield, Wisconsin), which contains what the 
manufacturer states is a “3x”* preparation of feverfew (Tanacetum 
parthenium, Asteraceae) herb and a “2x”* preparation of ginger 
(Zingiber officinale, Zingiberaceae) root, (in a base of “Colloidal 
Silicon Dioxide, Natural Peppermint Flavor, N.F. Grade Olive 
Oil.” A peppermint (Mentha x piperita, Lamiaceae)-flavored 

sublingual preparation was used as a placebo. The trial tested the 
herbal-homeopathic preparation as an abortive treatment for acute 
episodic migraine. Secondary objectives included evaluation of 
persistent or recurrent headache 2 to 24 hours following treatment, 
assessment of adverse events, and comparison of migraine ques-
tionnaire scores between the treatment and placebo. 

Sixty subjects enrolled in the study; data for 59 were included in 
the analysis. The subjects (46 women and 14 men) were aged 13 to 
60 years, met criteria for International Headache Society migraine 
with or without aura, and had a history of migraine for more than 
1 year. They had experienced between 2 to 6 attacks per month 
during the previous 3 months; at least 75% of their attacks had 
begun with mild headache. The subjects were able to differentiate 
migraine from non-migraine headache.

Conducted at 3 investigational sites, the study included 2 visits: 
one at screening and 1 exit visit 1 month later. The subjects were 
randomized 3:1 to receive either sublingual feverfew/ginger (n=45) 
or a matching placebo (n=15). The subjects were asked to treat all 
migraine attacks over the 1-month period, regardless of the inten-
sity. They were instructed to treat with sequential administrations 
of 2 unit dose applicators. The liquid from 1 applicator was applied 
sublingually, held under the tongue for 60 seconds, and then swal-

Feverfew/Ginger Formulation Provides Migraine Relief 
Reviewed:  Cady RK, Goldstein J, Nett R, Mitchell R, Beach ME, Browning R. A double-blind placebo-controlled pilot study 

of sublingual feverfew and ginger (LipiGesic™M) in the treatment of migraine. Headache. 2011;51(7):1078-1086.

*These statements have not been evaluated by the Food and Drug Administration. 
These products are not intended to diagnose, treat, cure, or prevent any disease.

lowed. After 5 minutes, the second dose was administered. If head-
ache pain persisted 1 hour later, the subjects could take a further 
2 unit dose. 

At screening, all subjects provided a medical, medication, and 
migraine history. Vital signs were recorded, and the subjects 
completed the Revised Patient Perception of Migraine Question-
naire (PPMQ-R). At the second visit, the subjects returned their 
completed headache diaries documenting the onset of headache 
pain and presence of migraine-associated symptoms, time of treat-
ment with study medication, symptoms at 1 and 2 hours following 
treatment, time of relief, recurrence of symptoms within 24 hours 
after treatment, and adverse events. 

Of those subjects using sublingual feverfew/ginger, 32% 
reported being pain-free at 2 hours post-dose compared with 16% 
using placebo (P=0.02). At 2 hours post-dose, the percentage of 
attacks rated as no pain or mild pain was 64% for sublingual fever-
few/ginger compared with 39% for placebo (P=0.003). Pain level 
differences on a 4-point scale were -0.24 for those receiving fever-
few/ginger and -0.04 for those using placebo (P=0.006). At 2 hours 
post-treatment, a statistically significant difference was noted in 
migraine symptoms and headache characteristics between the 2 
groups. This included superiority of the treatment over placebo 
in eliminating the pulsating character of the headache (P=0.007); 
the worsening of headache with activity 
(P=0.015); and the presence of light sensitiv-
ity (P=0.001), sound-sensitivity (P=0.003), 
and nausea (P=0.02). The treatment was well 
tolerated.

Recurrence of headache was not analyz-
able because there were only 9 attacks in 
the placebo group that were pain-free at 2 
hours after treatment. Of the 47 attacks that 
became pain-free at 2 hours in the active 
group, the recurrent rate was 20.4%, mean-
ing return of moderate to severe migraine 
pain or use of rescue medication (i.e., conven-
tional treatment) within 22 hours of becom-
ing pain-free. Evaluation of the subjects’ 
responses on the PPMQ-R revealed statisti-
cal superiority for the treatment over placebo 
in total score (P=0.30), efficacy (P=0.04), 
and functionality (P=0.02).

According to the authors, the complex 
layers involved in the treatment of acute 
migraine are not addressed in clinical guide-
lines. Often, adverse events are interpreted by 
patients differently than by their healthcare 
providers. Consequently, an “adherence gap” 
exists between what providers think patients 
need for treatment and what patients seek 
from treatment. This is apparent, say the 
authors, in the fact that the use of triptans, 
considered the “gold standard” of migraine 
treatment, is not increasing by those with 
migraine headaches. Patients are seek-
ing more than what triptans can provide.  
“Understanding this ‘adherence gap’ repre-
sents the distance between evidence-based 
medicine and patient-centered care,” write 
the authors, calling for future studies to 
understand more completely the treatment 

dynamics of the migraine population.
The authors conclude that this study supports the efficacy of 

lipid-based sublingual feverfew/ginger in the acute treatment of 
migraine when administered early in the migraine attack. 

 —Shari Henson
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Ischemic stroke is the leading cause of long-term disability. 
Acute treatment of stroke may help restore blood flow in the 
brain and limit damage caused by ischemia, but better strategies 
are needed to reduce disability following a stroke. Sanchi (aka 
Tienchi) ginseng root (Panax notoginseng, Araliaceae) is used in 
China to treat ischemic stroke. The main active components 
in sanchi are saponins. Animal and human trials have shown 
that these saponins inhibit platelet aggregation and have anti-
inflammatory and neuroprotective effects. The purpose of this 
randomized, double-blind, placebo-controlled trial was to inves-
tigate the effects of aspirin plus a sanchi product on outcomes in 
people with mild-to-moderate ischemic stroke. 

The trial was conducted at 4 unidentified clinical sites in 
China by researchers from the West China Hospital of Sichuan 
University. Subjects were eligible for the trial if they were 18-75 
years of age, were diagnosed with an ischemic stroke in the 
anterior cerebral circulation, and had the stroke within 30 days 
of enrolling in the trial. Those with brain tumors, Parkinson’s 
disease, dementia, psychiatric disorders, or other types of strokes 
were excluded from the trial. 

Eligible subjects were randomly assigned to receive either stan-
dardized P. notoginseng root extract, (Sanchitongshu; Chengdu 
Hoist Inc. Ltd.; Chengdu, China) or a matching placebo. (The 
article refers to the sanchi extract as “a new Chinese patent medi-
cine,” although sanchi preparations have been relatively popular 
in traditional Chinese medicine for many years; the claimed 

novelty of this extract is presumably based on its standardization 
parameters.) Each capsule of Sanchitongshu contained 100 mg 
panaxatriol saponin from an ethanolic root extract, standard-
ized to provide 50 mg ginsenoside Rg1, 11 mg notoginsenoside 
R1, and 6 mg ginsenoside Re. Subjects took 1 capsule 3 times 
per day for 28 days. All subjects received 50 mg aspirin 1 time 
per day as part of their medical care. Subjects were examined at 
baseline and after 28 days, and follow-up lasted for up to 180 
days. Neurological function was evaluated using the European 
Stroke Scale (ESS), and activities of daily living were evaluated 
using the Barthel Index (BI). 

The trial enrolled 145 subjects, and 140 were randomized to 
the aspirin plus Sanchitongshu group or aspirin plus placebo 
group. The subjects included 70 men and 70 women ranging in 
age from 41 to 75 years. The Sanchitongshu group had higher 
ESS and BI scores at baseline compared to the placebo group, 
but all other characteristics were similar between the groups. 
Of the 140 subjects, 137 completed the 28-day treatment and 
follow-up examinations. 

Neurological function as measured by ESS improved signifi-
cantly in both groups (P<0.0001). Mean improvement in ESS 
score in the Sanchitongshu group was significantly greater than 
the placebo group after 28 days (P<0.0001). More subjects in the 
Sanchitongshu group had marked improvement in neurological 
function than in the placebo group (P<0.0001). The 8 ESS items 
evaluating limb movement showed the greatest improvement. 
Activities of daily living as measured by BI improved signifi-
cantly in both groups (P<0.0001). The mean improvement in 
BI score was significantly better in the Sanchitongshu group 
(P=0.0178) than in the placebo group. Adverse events were simi-
lar in both groups and included nausea and other gastrointesti-
nal symptoms. 

The authors conclude that the combination of aspirin plus 
Sanchitongshu improves outcomes better than aspirin alone in 
people with a recent mild or moderate stroke. The most promi-
nent improvements in neurological function were seen in limb 
movement. The combination of aspirin and Sanchitongshu 
does not appear to increase the risk of bleeding or hemorrhage. 
The authors point out that the aspirin dose of 50 mg used in 
this trial is 50% lower than what is typically recommended for 
stroke patients (100 mg). The safety and effectiveness of adding 
Sanchitongshu to higher doses of aspirin are unknown. The 
authors also state that improvements seen in patients with mild-
to-moderate stroke may not apply to patients with more severe 
strokes. 

The authors report changes in ESS and BI scores from base-
line to the end of the 28-day treatment period. Although the 
trial included follow-up for 90-180 days, the authors provide no 
data from the longer follow-up period. It is not clear why the 
data were not provided and why the authors did not comment on 
this. It would be important to determine if the better outcomes 
observed in the Sanchitongshu group persisted over time.  

—Heather S. Oliff, PhD

Among gynecologic cancers (those of the ovary, endometrium, 
cervix, vagina, and vulva), the incidence of ovarian and endo-
metrial cancers is highest among developed Western countries 
and is increasing among developing Asian countries. Cervical 
cancer has relatively poor survival rates in areas with the high-
est incidence—developing countries in Asia and South America. 
Although dietary factors are not thought to play major roles in 
the etiology of most gynecologic cancers, some observational 
studies have evaluated the relationship 
between the intake of green tea (Camellia 
sinensis, Theaceae)—which contains poly-
phenols with chemopreventive properties—
and ovarian and endometrial cancers. In 
addition, the antiviral and immunomodu-
lating properties of green tea catechins may 
help protect against human papillomavirus 
(HPV) infection, a cause of cervical, vagi-
nal, and vulval cancers. 

These authors report the results of 
meta-analyses on green tea and black tea 
intake and risk for ovarian and endome-
trial cancers, summarize the experimental 
evidence for the antiviral activities of green 
tea catechins, and present randomized clin-
ical trial data evaluating the efficacy of 
green tea catechins in treating cervical 
lesions and external genital warts (EGWs) 
associated with HPV infection. 

The authors searched PubMed (from 
1962 to December 2010) for English-
language articles (with one exception) on 
epidemiologic studies that evaluated tea intake and cancers of 
the ovary, endometrium, cervix, vagina, and/or vulva in humans. 

Of the gynecologic cancers, ovarian cancer has been evaluated 
most often for its risk relationship to tea intake. During the past 
3 decades, at least 17 epidemiologic studies have evaluated tea 
and ovarian cancer risk; however, only 4 case-controlled studies 
(one in Australia, two in the United States, and one in China) 
have published results specifically for green tea intake and ovar-
ian cancer risk. The combined odds ratios (ORs) from those 4 
studies show a significant inverse association between green tea 
intake and risk for ovarian cancer (OR=0.66; 96% confidence 
interval [CI]: 0.54, 0.80). The authors note that the daily intake 
of green tea ranged from 2.7% in the United States to 37% in 
China in those studies.

Although a protective effect of black tea on ovarian cancer 
risk has been observed, the cited meta-analyses present conflict-
ing results. 

A cited meta-analysis on tea and endometrial cancer, using 
data from 5 studies conducted among Asian populations, 
reported a relative risk of 0.81 (95% CI: 0.71, 0.93). Though 
not reported, the authors presume that the study focused on 
green tea. In a large, case-controlled study in China, green tea 
intake was inversely associated with endometrial cancer risk 

(OR=0.78; 95% CI: 0.64, 0.94). A separate analysis of the same 
data revealed statistically significant dose-dependent trends for 
greater amounts of tea consumed (P for trend=0.03) and greater 
frequency of tea intake (P for trend=0.006). 

In contrast, black tea intake appears to be positively associated 
with risk for endometrial cancer. In studies in the United States, 
Canada, and Europe, the combined OR for black tea and endo-
metrial cancer was 1.20 (95% CI: 1.05, 1.38).

Persistent HPV infection can lead to the 
development of invasive genital cancers as 
well as premalignant and nonmalignant 
lesions, including EGWs. The authors 
note the lack of published data from epide-
miological studies of green tea intake and 
risk for cervical, vaginal, or vulval cancers. 
Four randomized clinical trials report posi-
tive results of treatment with green tea 
catechin ointment for premalignant cervi-
cal lesions and EGWs (and the United 
States Food and Drug Administration has 
approved a proprietary green tea extract-
based ointment [Veregen®, MediGene AG, 
Frankfurt, Germany] as a drug for treat-
ing EGWs). 

The authors cite in vitro studies demon-
strating the effect of the green tea cate-
chin epigallocatechin-3-gallate (EGCG), 
on inhibiting growth and inducing apop-
tosis (normal, programed cell death) in 
HPV-infected cervical cells and cervical 
cancer cell lines. They also discuss the in 

vivo evidence for EGCG’s antitumor immunity effect on HPV-
infected tumors. Evidence suggests that green tea catechins may 
modulate the immune system by disrupting the proinflam-
matory cascade via antioxidant effects, altering cell signaling, 
cytokines, or pro-inflammatory mediators.

Overall, the authors report that in their critical review and 
meta-analyses of published studies from observational data, 
green tea intake is associated with decreases of 32% for ovar-
ian cancer risk and 23% for endometrial cancer risk. “The lack 
of any prospective cohort study results on green tea intake and 
risk for ovarian cancer suggests a cautious interpretation of the 
inverse association,” they note. Both prospective and retrospec-
tive observational data supported an inverse association for green 
tea and endometrial cancer. Black tea, however, is positively asso-
ciated with endometrial cancer risk. The strong experimental 
evidence for the antitumor, antiviral, and immunomodulatory 
effects of green tea catechins on HPV-positive cells and tumors 
supports an underlying mechanism for green tea and protection 
against genital cancers. 

—Shari Henson

Sanchi Ginseng Root Extract for Ischemic Stroke Green Tea Intake Associated with Reduced Risk for 
Gynecologic CancersReviewed: He L, Chen X, Zhou M, et al. Radix/rhizoma notoginseng extract (Sanchitongshu) for ischemic stroke: a 

randomized controlled study. Phytomed. 2011;18(6):437-442.   
Reviewed: Butler LM, Wu AH. Green and black tea in relation to gynecologic cancers. Mol Nutr Food Res. 2011 

Jun;55(6):931-940.

30  •  I S S U E  93  •  2012  •  www.herbalgram.org

Connecting Plants 
& People

Learn more about MeetYourHerbs at www.GaiaHerbs.com

Delivering Purity, Integrity & Potency
We now offer our proof of this commitment through 
our industry-first herb traceability program…

Green Tea Camellia sinensis. 
Photo ©2012 Steven Foster



32  •  I S S U E  93  •  2012  •  www.herbalgram.org www.herbalgram.org  •  2012  •  I S S U E  93  •  33

RESEARCH REVIEWS RESEARCH REVIEWS

Benign prostatic hyperplasia (BPH)—enlargement of the 
prostate—causes lower urinary tract symptoms (LUTS). Saw 
palmetto (Serenoa repens, Arecaceae) fruit extract is a popu-
lar treatment. A 2002 Cochrane meta-analysis concluded that 
saw palmetto extract is efficacious for improving BPH-related 
LUTS of nocturia and reduced urine flow.1 However, a 2009 

Cochrane meta-analysis, including 9 new trials that produced 
mixed results, concluded that adequate evidence was lacking and 
saw palmetto extract was not effective for BPH-related LUTS.2 
The largest placebo-controlled trial (n=220 men), known as the 
Saw Palmetto Treatment for Enlarged Prostates (STEP) study, 
concluded that 320 mg daily of a saw palmetto carbon dioxide 

extract was not significantly better 
than placebo.3 

The purpose of the current 
double-blind, multicenter, placebo-
controlled, randomized study was to 
see if a dose greater or equal to that 
used in the STEP study—and gener-
ally recognized as the adequate dose 
for effective use—or doses 2 and 3 
times higher than this amount would 
be efficacious. 

In an attempt to make the study 
more real-world, the enrollment 
criteria were broad. Participants were 
recruited at 10 sites in the United 
States and 1 site in Canada. Men 
were eligible if they were aged ≥ 
(greater or equal to) 45 years, had 
a peak urinary flow rate of at least 
4 mL/s (4 milliliters per second), 
and an American Urological Asso-
ciation Symptom Index (AUASI) 
score of between 8 and 24 at 2 
screening visits. Men were ineligi-
ble if they met any of the follow-
ing conditions:  prior invasive treat-
ment for BPH; recent treatment with 
an alpha-blocker, 5-alpha-reductase 
inhibitor, phytotherapy (including 
saw palmetto extract), or other medi-
cations affecting lower urinary tract 
symptoms; creatinine level > (greater 
than) 2.0 mg/dL; liver function test 
results > 3 times normal; coagulopa-
thy or anticoagulation; recent unsta-
ble medical conditions; neurological 
conditions affecting urination; recent 
prostatitis or repeated urinary tract 
infections; prostate or bladder cancer 
or a prostate-specific antigen (PSA) 
level of more than 10 mcg/L; recent 
or planned genitourinary instrumen-
tation; severe incontinence; recent 
diuretic initiation or dose change; or 
medical conditions likely to prevent 
completion. 

Patients received placebo or a lipidic 
ethanolic extract of dried, ripe saw 

Symptoms of Benign Prostatic Hyperplasia Unaffected by 
High Doses of Saw Palmetto Ethanolic Extract 

Reviewed:  Barry MJ, Meleth S, Lee JY, et al. Effect of increasing doses of saw palmetto extract on lower urinary tract 
symptoms: a randomized trial. JAMA. 2011;306(12):1344-1351.

palmetto berries (Prosta-Urgenin Uno capsules; Rottapharm/
Madaus; Cologne, Germany) of 320 mg/day, with a dose escala-
tion to 640 mg/day at 24 weeks and another dose escalation to 
960 mg/day at 48 weeks. (This appears to be the highest dose of 
saw palmetto extract given in any published long-term clinical 
trial.) The placebo group also received an escalation, but dummy 
capsules were used. The study was completed at 72 weeks. 

The primary outcome measure was the change in AUASI 
score from baseline to 72 weeks. Secondary outcome measures 
included global assessments of improvement and satisfaction, the 
BPH Impact Index, quality of life as assessed with the Interna-
tional Prostate Symptom Score, nocturia item from the AUASI, 
peak uroflow, post-void residual volume, PSA level, indices of 
erectile and ejaculatory function, the International Continence 
Society male Incontinence Scale, the Jenkins Sleep Dysfunction 
Scale, and the National Institutes of Health Chronic Prostatitis 
Symptom Index. Assessments were made at baseline and 12, 24, 
36, 48, 60, and 72 weeks.

A total of 357 patients (mean age=61 years) were randomized, 
and 306 patients completed the entire study and were included 
in the analysis. The study was well-blinded, with a similar 
number of patients responding that they thought they were 
taking placebo/saw palmetto when they were actually taking the 
other treatment (P=0.36). 

The primary outcome measure (the AUASI score) showed 
no greater improvement with saw palmetto extract than with 
placebo (P=0.22). In addition, there was no significant differ-
ence using saw palmetto extract compared with placebo at any 
dose level. Further, saw palmetto was not more efficacious than 
placebo on any of the secondary outcome measures. An explor-
atory subgroup analysis stratified by race/ethnicity and other 
baseline parameters such as symptom severity did not reveal 
any clinically important responses compared with placebo. 
Aside from physical injuries or trauma, there were no significant 
differences in adverse events between groups, at any dose.

The authors conclude that this saw palmetto extract at doses 
up to 960 mg/day was no more effective than placebo for treat-
ing lower urinary tract symptoms related to BPH or for second-
ary symptoms. The strengths of the study were as follows: (1) 
use of a well-characterized product, (2) adequate sample size, 
(3) multicenter design to increase generalizability, (4) adequate 
duration of treatment (24 weeks at each dose level), (5) excel-
lent adherence with study medication and visits, (6) comprehen-
sive outcome measures, and (7) adequate blinding. The authors 
point out that earlier studies did not have all of these strengths. 
A limitation of the study is that the results may not apply to 
other products. However, there have been negative studies where 
other saw palmetto products were used, so the authors think 
that “it is increasingly unlikely a dose of some preparation will 
be identified that is better than placebo.” Nonetheless, since the 
potential active components and mechanism(s) are not known, 
the best preparation is uncertain.

An HerbalGram peer reviewer familiar with saw palmetto 
clinical trials notes that there are several possible limitations of 
this study as well as questions regarding its design:

First, there is the question of the investigators’ choice to use 3 
different doses during the course of the trial. This may confound 
the results and does not duplicate the standard dose (160 mg 
twice per day) used in the STEP study as well as the vast major-
ity of earlier studies on saw palmetto for LUTS and BPH. A full 
72 weeks at the clinically accepted dose (320 mg/day) might 

have been a more sensible approach. There was no precedence or 
rationale for the dose escalation used in this trial, i.e., other than 
the possible attempt by the investigators to see if a higher dose 
might produce more efficacy (and also, possibly more adverse 
side effects) than the standard dose.

Second, while the STEP study and earlier saw palmetto stud-
ies measured prostate size—a clearer indicator of BPH—this 
trial did not measure prostate size at any point. This is important 
as LUTS can exist without BPH (“It is crucial to acknowledge 
that LUTS can exist without signs of BPH—as the symptoms 
can be caused by variations in the sympathetic nervous stimula-
tion of prostatic smooth muscle, variability of prostatic anatomy 
[viz., enlarged median lobe of the prostate], and the variable 
effects of bladder physiology from the obstruction and aging”4). 
While BPH is the most common cause of LUTS in men, there 
is increasing thought among the urology community that some 
patients who present with LUTS may not have actual BPH.5 

Third, this study looked at subjects with broader eligibility 
criteria than many previous BPH studies. In short, they were 
looking for subjects more likely to walk into a health food store 
or pharmacy and buy saw palmetto to self-treat their symp-
toms—possibly without medical diagnosis of BPH. As a result, 
the study has a younger subject population that is less symptom-
atic and “may have had LUTS due to causes other than BPH,” 
according to the study investigators. While using subjects with 
less severe symptoms may approximate a population that is 
thought to be more likely to buy saw palmetto over-the-counter, 
it creates a greater chance of less measurable change in symptoms 
when compared to either previous saw palmetto studies or stud-
ies on conventional prostate drugs which would have excluded 
many of these subjects and looked primarily at men with more 
severe symptom scores. 

This study was conducted as part of an Investigational New 
Drug Application for the US Food and Drug Administration. 
The company donating the product had a vested interest that 
the results would be positive, even though they did not sponsor 
the study financially. This adds to the credibility of the findings, 
since the outcome was negative. 

—Heather S. Oliff, PhD, and Don Brown, ND
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Background
Skullcap, also spelled “scullcap” (Scutellaria lateriflora, 

Lamiaceae), is a mint family member native to eastern North 
America that has long been used as a mild nerve sedative or nerve 
tonic. During the late 19th and 20th centuries, the Eclectic physi-
cians prescribed skullcap for nervousness caused by illness, teeth-
ing, and mental or physical exhaustion; nervousness with muscu-
lar spasms; tremors; and irritability and restlessness with nervous 
excitability and sleeplessness. Its use as an antispasmodic, nervine 
tonic, and sedative has continued to the present day. Skullcap fluid 
extract was listed in the United States Pharmacopeia from 1860 
until 1900, and was included in the National Formulary from 1916 
to 1942.1

Recent Developments
An article by US Department of Agriculture (USDA) research-

ers Jianghao Sun and Pei Chen—first published online on July 20, 
2011—reported on a laboratory method for identity authentication 
and quality assessment of dietary supplements labeled as contain-

ing skullcap in the journal Annals of Bioanalytical Chemistry.2 The 
paper described a method of spectral fingerprinting using a liquid 
chromatography-mass spectrometry (LC-MS) method for authen-
ticating the skullcap products. However, this method is not inex-
pensive or easily available, which limits its practical utility. The 
software produces a fingerprint in which different component 
groups can be discerned by a trained laboratory technician. 

From a consumer perspective, the report was disturbing because 
during the process of developing the analytical method Sun and 
Chen tested 13 supplement products whose labels stated that the 
products contained skullcap. However, only five of the products 
contained S. lateriflora of measurable quality. Three products 
were found to contain low levels of skullcap-related compounds, 
and were deemed of low quality. One contained Baikal skullcap 
(aka Chinese skullcap or huang-qin, S. baicalensis; plant part not 
specified). Four of the 13 products tested contained the previously 
known skullcap adulterant Teucrium canadense (Lamiaceae),2 
also known as American germander, wild germander, wood sage, 
wild basil, and in the wholesale herb trade:  “pink skullcap.” The 

Adulteration of Skullcap
with American Germander

Summary
Skullcap (Scutellaria lateriflora, Lamiaceae), a native American plant, has been used by herbalists and medical practitioners—primar-

ily as a mild nerve sedative—throughout the history of American herbalism. In the early 1980s, it was erroneously implicated as being 
a possible source of liver toxicity, mostly in combination herbal products. By the early 1990s, it became clear that suspected adulteration 
or substitution of members of the genus Teucrium were the source of the alleged toxicity that falsely implicated skullcap. Various herbal 
industry and scientific research groups have published methods for the authentication of skullcap. A paper published in 2011 suggests 
that the adulteration problem still exists. Various papers relative to the toxicity of Teucrium species and authentication of skullcap are 
reviewed.  

By Steven Foster

Baikal Skullcap Scutellaria baicalensis. Photo ©2012 Steven Foster

Felty Germander Teucrium polium. Photo ©2012 Steven Foster
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presence of T. canadense was primarily based on the detection of 
verbascoside in the component analysis. 

The results of the paper were reported in some news outlets. The 
problem of adulteration of skullcap commercial supplies with T. 
canadense or common germander (T. chamaedrys) has been known 
since the early 1980s, and various efforts have been made to make 
the problem known to those in the herb trade including publica-
tions and notices by the American Botanical Council,1 the Ameri-
can Herbal Pharmacopoeia®,3 and the American Herbal Products 
Association,4 among others. 

Teucrium Toxicity Reports
Various Teucrium species, particularly the common European 

germander (T. chamaedrys)—widely grown as an evergreen shrub 
in herb gardens—were associated with several cases of liver toxicity 
in the early 1990s. The genus Teucrium contains about 250 species. 
The first modern hint of liver toxicity associated with skullcap 
adulteration came in an article published in 1981 on alleged hepa-
totoxicity of mistletoe (Viscum album, Viscaceae), which involved 
a combination product also containing “skullcap.” At the time, 
no link was made to hepatotoxicity now associated with skullcap 
adulteration with Teucrium spp.5 Another red flag was raised in 
the November 4, 1989 issue of the British Medical Journal. The 
paper by F. B. MacGregor and colleagues presented 4 case reports 

of hepatotoxicity associated with the use of herbal prod-
ucts identified as containing “skullcap” and “valerian” 
(Valeriana officinalis, Caprifoliaceae), in which the 
authors suggested that “skullcap and valerian are the 
most likely hepatotoxic components.”6 They also noted 
that 93 products containing skullcap were available in 
the United Kingdom at the time,7  and that another 
paper had reported that a survey of UK wholesalers 
found that some skullcap available in 1983 was not a 
Scutellaria species.8 MacGregor and colleagues noted 
that the situation highlights the problem of accurate 
formulation of herbal products with properly identi-
fied ingredients. They added, “There are no reports to 
date suggesting any toxic effects from oral ingestion of 
skullcap.”5 

These case reports presented a dilemma on what 
actually caused the observed liver toxicity. Since oral 
ingestion of skullcap was not associated with toxici-
ties, could it be that an adulterant to skullcap was the 
culprit? At the time, the alleged possible toxicity of 
valerian confounded a number of experts, and seemed 
remote.

The late pharmacognosist Professor Varro E. Tyler, 
then executive vice-president of academic affairs 
at Purdue University and a noted author of phar-
macognosy textbooks, in a letter dated August 21, 
1992, to ABC Founder and Executive Director Mark 
Blumenthal, stated: “Personally, I doubt that valerian 
has any appreciable toxicity when consumed orally. 
There were a few papers in Germany dating back 
several years that pointed out that the valepotriates 
possess an epoxide structure, and they did demonstrate 
some alkylating activity in cell cultures. Because of 
this, some thought that the herb must possess poten-
tial toxicity. However, those valepotriates decompose 
rapidly in the stored drug, and even if they were present 
in the consumed product, they are not readily absorbed. 
For these reasons, no toxicity has ever been demon-
strated in intact animals or human beings, and I believe 
that there is very little cause for concern. I’ve heard 

this topic discussed several times at meetings in Germany, and 
the conclusions always reached were the same as the one stated.”9 
Skullcap and valerian were implicated by association despite the 
suspicion that neither herb elicits the observed hepatotoxicity.

The potential and real toxicity of members of the genus 
Teucrium gained widespread attention in the early 1990s. Four 
cases of “skullcap” poisoning, including 1 fatality, were reported 
from the Riks Hospital in Oslo, Norway’s largest government 
hospital.  The story by reporters Sylvi Leander and Lene Skogstrøm 
broke in the November 6, 1991 issue of Aftenposten (The Evening 
Post), Norway’s largest newspaper.10 Once again, at the time it was 
unclear as to whether S. lateriflora was the offending botanical, 
or whether possible adulteration with a Teucrium species was the 
culprit.

A paper published in the July 15, 1992 issue of Annals of Internal 
Medicine by D. Larrey et al. presented case reports of 7 patients 
who developed acute hepatitis associated with germander (T. 
chamaedrys) ingestion. In the 7 patients no other cause of hepati-
tis was detected. A clear chronological relationship was also estab-
lished between ingestion of germander and the onset of hepatitis. 
Liver dysfunction was reversed after use of germander products 
was discontinued. The mechanism of germander hepatotoxicity 
could not be determined. Larrey et al.  concluded that their study 

A. and B. Scutellaria lateriflora habit and stem cross-section

C. and D. Scutellaria lateriflora flower and fruit

E., F., and G. Teucrium canadense flower, leaf and fruit. 

Illustration by Barbara Alongi. Reprint with permission from The 
Identification of Medicinal Plants: A Handbook of the Morphology of 
Botanicals in Commerce. ©2006 Missouri Botanical Garden. 

American Germander Teucrium canadense. Photo ©2012 Steven Foster
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suggests this species of germander may occasionally cause hepa-
titis.11 

Prior to the publication of the above report, the National 
System of Pharmacovigilance of the French Ministry of Health 
was aware of the possible problem with germander and had 
been monitoring it closely. Teucrium chamaedrys, common 
germander, has long been known as a folk remedy in Europe 
for the treatment of obesity. Various products were available in 
Europe, including teas, a medicinal liquor, capsulated prod-
ucts, a product mixed with green tea, as well as bulk herb. The 
plant had been approved by the French Ministry of Health 
and Humanitarian Action as an adjuvant in slimming diets, 
in the symptomatic treatment of mild diarrhea, and as a topi-
cal analgesic for oral cavity infections.  Products were available 
both at pharmacies and health-specialty stores. By the spring 
of 1991, French drug surveillance centers had collected 26 
reports of acute hepatitis associated with germander ingestion. 
All of these cases were benign with an onset delay of 6 weeks 
to 6 months.12 Finally, in April 1992, the French Ministry of 
Health prohibited the sale of the herb.13

The Directorate of Pharmacy and Medicines, Ministry of 
Social Affairs and Integration, Paris, alerted the World Health 
Organization (WHO) of the toxicity problem on May 15, 
1992. Four days later, a communiqué—“Alert No. 27 Herbal 
Medicines Containing Germander Withdrawn”—was sent by 
WHO to public health officials.13 In the September 12, 1992 
issue of The Lancet, Mostera-Kara et al. yet another fatal-
ity from hepatitis after the use of a germander product was 
reported despite the fact that the manufacturer had withdrawn 
the product from sale in February of 1991.12 A book series 

on herb toxicity by DeSmet et al. (1997)14 and the extensive 
American Herbal Pharmacopoeia and Therapeutic Compen-
dium monograph Skullcap Aerial Parts Scutellaria lateriflora 
L. by Upton et al. (2009)3 cite several additional reports of T. 
chamaedrys toxicity cases.  

In a October 6, 1992 Memorandum to his superiors, long-
time HerbalGram contributor and associate editor Dennis 
V. C. Awang, PhD, then head of Natural Products, Bureau 
of Drug Research, Health and Welfare Canada (now Health 
Canada), noted, “In view of the widely recognized substitution 
of Teucrium for Scutellaria (Skullcap) I believe that measures 
must also be taken to ensure the integrity of the skullcap-
containing products on the market. The case of hepatotoxicity, 
reported by MacGregor et al. involving a combination product 
purported to contain skullcap and valerian, is likely another 
example of Teucrium (substituted for skullcap) toxicity: no such 
toxicity has ever been observed with skullcap, and the specula-
tion about possible toxicity due to the alkylating potential of 
valerian epoxides seems remote, and is without any experimen-
tal biological foundation.”15

Despite Dr. Awang’s internal efforts at Health and Welfare 
Canada to ban Teucrium products from the Canadian market 
at the time, their availability persisted. A 1996 report in the 
Canadian Medical Association Journal discussed 2 more case 
reports of liver disease due to the use of germander products 
for weight loss.16

The ingestion of germander (T. chamaedrys) had been 
clearly established as a causative factor in numerous cases of 
acute hepatitis, and 1 case of fatal hepatic dysfunction. Other 
Teucrium species have also been implicated. Teucrium polium 
found in the Mediterranean region was used as a folk remedy 
for antispasmodic activity and as an antidiabetic. In the course 
of investigating the herb’s antidiabetic potential, researchers at 
the University of Jordan observed an unexpected anorexic effect 
in rats, leading to another rat study that found that a decoc-
tion of the herb produced a dose-dependent, reversible anorexic 
(appetite loss) effect.17 Anorexia from use of T. polium has 
been linked to liver toxicity and several case reports appear in 
the literature relative to the hepatotoxicity of T. polium.18,19,20 

Skullcap Adulteration – A Persistent Problem
By the early 1990s, it had become clear that any implication 

of skullcap related to liver toxicity had involved products that 
were adulterated with Teucrium species. The adulteration and 
substitution of commercial supplies of S. lateriflora with other 
species of Scutellaria has been widespread and long-recognized. 
In the 21st edition of the United States Dispensatory (1926), the 
authors state, “Scutellaria has been one of the most substituted 
and adulterated drugs in the Materia Medica. While the S. 
lateriflora Linné is alone officially recognized as the source of 
the drug, various other native species of Scutellaria have more 
frequently represented the article of commerce than the offi-
cially specified herb. Chief among these have been S. canescens 
Nutt. [S. incana subsp. incana] or Western Scullcap, S. cordifolia 
Muehl. [S. ovata subsp. ovata] or Southern Scullcap, and S. gale-
riculata L.”21 Upton et al. also record S. alpina and S. incana as 
recently seen skullcap species in the commercial herb supply.3 

As has been established, hints that skullcap was adulterated 
with Teucrium species began to surface in the early 1980s. 
The 1983 British Herbal Pharmacopoeia monograph contained 
this note: “Scullcap is frequently adulterated or substituted 
at source with other species of labiates [i.e., members of the 
mint family Labiatae, aka Lamiaceae]. Commercial material 
described is probably derived from a species of Teucrium.”22 
According to Roy Upton, executive director of the American 
Herbal Pharmacopoeia, the description in the 1983 British 
Herbal Medical Pharmacopoeia actually referred to S. incana.23 
The problem was again highlighted in an anonymous brief 
article in an early-1985 issue of HerbalGram.24 In 1990, this 
author and James A. Duke, PhD, reported T. canadense to be a 
widespread adulterant to skullcap.25

Given the fact that an indigenous North Ameri-
can Teucrium species has been implicated as an 
adulterant to skullcap, as reported in HerbalGram in 
1985 and implied in the 1983 British Herbal Phar-
macopoeia, the question was raised as to whether or 
not other species of Teucrium besides T. chamaedrys, 
especially T. canadensis, may cause acute hepatitis. 

For well over a quarter century, T. canadense has 
entered the wholesale herb trade as “pink skullcap” 
(or sometimes simply as “skullcap”) a purported 
adulterant to wholesale supplies of botanical mate-
rial offered as the herb skullcap. The AHP mono-
graph notes that Teucrium species are characterized 
by the presence of phenylpropanoid glycosides such 
as teucrioside in T. chamaedrys and in T. canadense. 
Verbascoside and teucrioside are the major differ-
entiating glycosides.  Also the major flavonoid 
constituents of S. lateriflora—baicalin, scutellarin, 
baicalein, wogonin, and chrysin—are not found 
in the Teucrium adulterants, all of which serve to 
clearly distinguish the plants using various chemical 
analytical methods, most of which are provided in 
the AHP monograph.3 These findings were further 
supported in a collaborative work between AHP 
and the United States Department of Agriculture 
(USDA), which, in a paper by Lin et al. (2009),25 
showed that adulteration of S. lateriflora with as 
little as 1-5% germander herb material could be 
detected analytically. Additionally, characterization 
of Scutellaria and T. chamaedrys was provided in 
analytical papers of Avula et al. 2003,26 Awad et al. 
2003,27 Bedir et al. 2003.28 

The toxicity of Teucrium spp. is linked to hepa-
totoxic diterpenes, particularly the neoclerodane 
diterpene teucrin A. This compound is bioactivated 
by the cytochrome P450 enzymes in the human liver 
and gut to create reactive liver-toxic metabolites.2 
In contrast, Upton et al. cite several studies provid-
ing evidence of a potential hepatoprotective (liver-
protective) effect for various skullcap flavones.3

Recent publications such as the report by Sun 
and Chen (2011) note that the plants are confused 
because of similar morphology. Sun and Chen write: 
“Scutellaria lateriflora, commonly known as skull-
cap, is used as an ingredient in numerous herbal 
products. However, it has been occasionally adulter-
ated/contaminated with Teucrium canadense and/or 
Teucrium chamaedrys, commonly known as german-
der, due to morphological similarities between the 

two genera.”2 The AHP’s skullcap monograph similarly states: 
“Skullcap has historically been adulterated with various species 
of the potential hepatotoxic germander (Teucrium canadense, 
T. chamaedrys) due to a morphological similarity between S. 
lateriflora and T. canadense.”3

Many efforts have been made to highlight this adulteration 
problem and provide clear, reliable information to distinguish 
between properly identified S. lateriflora and Teucrium species. 
The most comprehensive and detailed information source on 
the topic is the 2009 AHP skullcap monograph which includes 
exhaustive information, illustrations, photographic images, and 
chromatograms on authentication, morphological differences, 
and chemical differences, as well as extensive sections on the 
cultivation, quality control, harvest, and drying of S. lateri-

Skullcap Scutellaria lateriflora. American Medicinal Plants:  An Illustrated and 
Descriptive Guide to the American Plants Used as Homeopathic Remedies; 
Their History, Preparation, Chemistry and Physiological Effects by Charles F. 
Millspaugh (1887). Image courtesy of Steven Foster

Felty Germander Teucrium polium. Photo ©2012 Steven Foster
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flora, with an extensive discussion of adulterants.3 Applequist 
(2006) also provided clear morphological details to differenti-
ate between S. lateriflora and T. canadense.29 Various papers by 
S. Gafner et al. also provide detailed information on chemi-
cal and microscopic differences between S. lateriflora and T. 
canadense.30,31 Lin et al. provides further insights and meth-
odology,25 in addition to the recent paper by Sun and Chen.2

Despite the fact that the adulteration problem seems to 
continue, at least in terms of the products tested by Sun and 
Chen, many conscientious herbal product manufacturers have 
made a concerted effort to establish sources of cultivated supply 
of properly authenticated and labeled S. lateriflora. Various 
efforts have also been made by horticultural and agricultural 
researchers to develop production data for S. lateriflora, and 
methods are reviewed in the comprehensive AHP monograph 
on skullcap. However, as pointed out in the AHP skullcap 
monograph, attempts to grow authenticated S. lateriflora have 
also been thwarted by mislabeling of seeds with S. incana 
labeled as “S. lateriflora.” This resulted in a commercial grow-
out of what the farmer believed to be the correct plant, which 
was in fact the wrong species.3 This shows the need for due dili-
gence in authentication in all levels of the supply chain

Conclusion
As pointed out by pharmacologist Ryan Huxtable, PhD, in 

his editorial in the July 15, 1992 issue of the Annals of Herbal 
Medicine, the importance of botanical identification of herbal 
preparations involved in poisoning cases is paramount.32 This 
adulteration problem has been known for over 25 years, and 
one would think that the possibility of liability and litigation 
alone would have prompted this continuing problem to cease, 
especially in light of the fact that numerous chemical analyti-
cal methods have been published, along with simple macro-
scopic, microscopic, and botanical methods all readily avail-
able to laboratories and the herb trade, through Upton’s 2009 
AHP monograph and analytical work by the USDA and the 
University of Mississippi. Persistent, long-standing instances of 
adulteration and mislabeling of improperly identified botani-
cals, such as in the instance of skullcap adulteration with T. 
canadense, must be resolved to ensure that consumers get the 
herbal products that they expect.
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Summary
In 1994, the 103rd US Congress passed the Dietary Supple-

ment Health and Education Act (DSHEA). This legislation, 
along with previous laws and the 2006 Dietary Supplement and 
Nonprescription Drug Consumer Protection Act, has provided 
the US Food and Drug Administration (FDA) with statutory 
authority to regulate dietary supplements and those who manu-
facture, distribute, and sell them. It also enabled FDA to take 
enforcement action against unsafe or mislabeled products and 
those who sell them—fulfilling the agency’s mandate to protect 
and promote public health and safety. A comprehensive frame-
work of regulations also has evolved through the public notice 
and comment rulemaking process. These regulations address 
essential aspects of the safety, labeling, health-related claims, 
and quality of dietary supplements. Consistent with its legal 
mandate, FDA has taken a primary role—using interagency 
collaborations as needed, particularly with the Federal Trade 
Commission (FTC)—to pursue enforcement actions against 
non-compliant products and companies. And yet, critics still 
charge that the dietary supplement industry remains “unregu-
lated” and many members of the media use this word to char-
acterize it. This is a myth. Today, dietary supplements represent 
a major industry in the national marketplace, the products of 
which are used widely and safely by millions of Americans under 
a comprehensive set of statutes of regulations.

Introduction
President Bill Clinton signed DSHEA into law on October 25, 

1994.1 DSHEA amended the federal Food, Drug, and Cosmetic 
Act (FDCA) in several important ways, thus creating the legal 
framework for FDA to develop a comprehensive, predictable, and 
transparent regulatory system for dietary supplements. Impor-
tantly, DSHEA confirms that dietary supplements are legally 
classified as “food,” defines a “dietary supplement,” and clarifies 
that “dietary ingredients” in supplements are not “food addi-
tives” but have a distinct safety standard.*  The law also requires 

any manufacturer or distributor of a new dietary ingredient 
(NDI) that is not present in the food supply prior to the date of 
DSHEA’s passage—and as of the date that the dietary ingredi-
ent is offered for sale—to submit to FDA a 75-day premarket 
notification containing safety data.† DSHEA expressly autho-
rized FDA to prescribe Good Manufacturing Practice (GMP) 
regulations specific to dietary supplements. In this way, DSHEA 
became the central building block on which FDA crafted imple-
menting regulations and guidance to ensure the availability of 
safe and properly labeled dietary supplements meeting techni-
cal standards of quality. As with other product categories under 
FDA’s authority, such as conventional foods, prescription and 
nonprescription drugs, and medical devices, the agency devel-
oped regulations and guidance specific to dietary supplements 
through a public rulemaking process, allowing interested parties 
the opportunity for input. Since the enactment of DSHEA, 
FDA has also issued dietary supplement-specific guidance docu-
ments addressing a range of issues, such as labeling and claims 
substantiation. Not unlike the development of regulations for 
other FDA-regulated product categories, when disagreements 
have arisen, as might be expected in the implementation of a new 
law and complex rulemakings 
by any government agency, 
stakeholders have sometimes 
turned to the courts to ask for 
judicial review of FDA’s regu-
latory policies. While there 
has been only limited litiga-
tion with respect to dietary 
supplements, the courts have 
generally upheld FDA’s stat-
utory authority to regulate 
dietary supplements, much to 
the dismay of some in the 
industry.‡ 

Today, under DSHEA and 
subsequent amendments to 
the FDCA, FDA has broad statutory authority to regulate 
dietary supplements appropriately, and those who manufacture, 
distribute, and sell them, and to take enforcement action against 
unsafe or mislabeled products and those who sell them to fulfill 
the Agency’s mandate to protect and promote public health and 
safety. Nevertheless, critics still echo the accusation that dietary 
supplements are an unregulated industry. This is a myth.2 In 
fact, a comprehensive review of the available evidence strongly 
supports the conclusion that FDA has ample authority under 
current law to remove unsafe dietary supplements from the 
marketplace and enforce the misbranding (mislabeling) provi-
sions of the law.3 Indeed, assessment of the agency’s enforce-

ment activities in recent years shows that FDA is applying a risk-
management approach using regulatory tools that define dietary 
supplements as a regulated industry. For example, as high-profile 
issues have arisen, FDA draws in inter-agency resources by 
working with groups, such as the FTC, the Drug Enforcement 
Administration (DEA), and the Centers for Disease Control and 
Prevention (CDC).  

Development of the Regulatory Infrastructure for 
Dietary Supplements 

Since the early part of the 1900s, when vitamins A and D were 
promoted in fish oil supplements, FDA’s predecessor agency (the 
Department of Agriculture, now the USDA) and what eventu-
ally became known as the dietary supplement industry clashed 
on a number of key issues relating to the sale and marketing of 
vitamins, minerals, amino acids, botanicals, and other dietary 
substances (now individually and collectively defined as dietary 
supplements).§ Their disagreements included the legality of such 
products, the scope of permissible health-related promotional 
claims, the appropriateness of marketing practices, and properly 
balanced federal oversight.

The major events that 
shaped the development of 
today’s comprehensive regu-
latory infrastructure for 
dietary supplements spanned 
over 100 years, from 1906 
to 2011, culminating with 
the passage of the FDA Food 
Safety Modernization Act.4 
(see Table 1). The Pure Food 
and Drugs Act of 1906 was 
enacted primarily to protect 
consumers from misbranded 
and adulterated foods and 
drugs moving in interstate 
commerce, motivated by 

public indignation at dishonesty and fraud in the marketplace. 
With its principal emphasis on foods, the 1906 Act prohibited 
any poisonous or deleterious substance that is injurious to health 
to be used in food.5 In 1938, Congress passed the FDCA, giving 
FDA broader authority and enforcement power over foods and 
drugs.** Significantly, the FDCA specifically recognized that 
food products may be labeled for and promoted with claims 
concerning effects on the structure or function of the body and 
for “special dietary uses.”†† FDA was also provided new author-
ity to regulate the labeling of food for “special dietary uses.” 
Under section 403(j) of the FDCA, a food will be deemed 
misbranded “if it purports to be or is represented for special 
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FDA’s Regulatory Toolbox for Dietary Supplements 
 
The Agency’s regulatory toolbox for enforcing the statu-
tory and regulatory requirements for dietary supplements is 
detailed in a listing of FDA’s authorities for monitoring and 
evaluating product safety, quality, and labeling (Table 2). The 
major understanding that comes from this table is the follow-
ing:  

a. Congress has established a legal framework for dietary 
supplements that provides FDA with all of the authority 
it needs to properly regulate dietary supplements and 
take enforcement action against unsafe or mislabeled 
products;

b. The DSHEA amendments to the FDCA expressly define 
FDA’s authority to regulate dietary supplements;

c. From this legal framework, FDA has developed a compre-
hensive set of rules describing the regulatory expecta-
tions of good business practices in the dietary supple-
ment arena;1 

d. This set of rules, generally developed through participa-
tory public notice and comment rulemaking processes, 
is able to be applied by FDA to the degree necessary 
through warning letters, injunctions, seizures, and/or civil 
penalties, so as to enforce the statutory requirements of 
the FDCA; 

e. Individuals and entities operating outside this framework 
are on fair notice that they are subject to regulatory 
action and possibly criminal prosecution for non-compli-
ance with the FDCA and FDA regulatory requirements. As 
a corollary, FDA makes extensive information available 
on its website for manufacturers, distributors, and retail-
ers to access regulations and guidance documents that 
describe a company’s responsibilities to ensure compli-
ance with pertinent laws and regulations;

f. FDA regulations concerning the safety, quality, and label-
ing of dietary supplements, all of which are interrelated, 
represent an approach that FDA has used successfully 
under other sections of the Act to regulate, for example, 
nonprescription drugs and conventional foods. 

*Only dietary ingredients are excluded from the food additive provi-
sions of the law; however, other ingredients such as excipients (e.g., 
preservatives, binders, encapsulation materials, etc.) must be FDA-
approved food additives or generally recognized as safe (GRAS) for the 
intended uses.

†An NDI notification to FDA for an ingredient’s being newly introduced for dietary supplement use is not needed if the ingredient is present in 
the food supply as an article used for food in a form in which the food has not been chemically altered.

‡A noted exception is the Pearson v. Shalala litigation, holding that FDA’s regulations and enforcement policies governing the use of health claims 
(under the Nutrition Labeling and Education Act of 1990) on dietary supplements were more extensive than necessary, thus violating the First 
Amendment. The litigation paved the way for the use of “qualified health claims” in conventional food and dietary supplement labeling.   [Pear-
son v. Shalala, 164 F. 3d 650 (1999).] 

§21 U.S.C. § 321(ff). Under DSHEA, a “dietary supplement” is a product intended for ingestion that contains one or more of the following dietary 
ingredients: a vitamin; mineral; herb or other botanical; amino acid; a dietary substance for use by man to supplement the diet by increasing the 
total dietary intake; or a concentrate, metabolite, constituent, extract, or combination of any ingredient listed above.   

A comprehensive review of the 
available evidence strongly supports 
the conclusion that FDA has ample 

authority under current law to 
remove unsafe dietary supplements 
from the marketplace and enforce 

the misbranding (mislabeling) 
provisions of the law.

**Federal Food, Drug, and Cosmetic Act; Pub L. No. 75-717, 52 Stat. 1040 (1938), as amended.  The FDCA of 1938 also gave FDA the authority to 
regulate cosmetics and medical devices. 

††The drug definition at section 201(g) of the FDCA, “food” articles (or products) intended to affect the structure or any function of the body are 
exempt from the drug definition.  21 U.S.C. § 321(g)(1)(C). 

The Regulated
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Table 1: Summary of Key Developments of the Legal Framework  
of the Fully Regulated Dietary Supplement Industry

1906

Pure Food and Drugs Act: Adulteration standard that prohibits any added poisonous or deleterious substance injurious to 
health in food; prohibits filth, decomposed, or putrid animal or vegetable substances; prohibits addition of substances to 
reduce, lower, or injuriously affect strength or quality of food or to conceal damage; in essence, remains in effect today for both 
old (pre-1994) and new dietary ingredients. (See also 1994 listing on DSHEA.) 
United States Statutes at Large (59th Cong., Sess. I, Chp. 3915, p. 768-772; cited as 34 U.S. Stats. 768) (June 30, 1906) 

1938

Federal Food, Drug, and Cosmetic Act: Authorizes foods to bear claims describing effects on [normal] structure or function of 
the body; establishes a category of foods for special dietary uses; authorizes FDA to specifically regulate such products, which will 
be deemed misbranded unless the label bears information concerning vitamin, mineral, or other dietary properties as prescribed 
by FDA regulations as necessary to fully inform purchasers as to the value of the food for such special dietary uses; grants FDA 
inspectional authority over factories.  
Pub. L. 75-717 52 Stat. 1040 (June 25, 1938)

1938 
The Wheeler-Lea Act amended the Federal Trade Commission Act to grant FTC oversight of advertising of FDA-regulated 
products, except for prescription drugs. 
Pub. L. 75-447, 52 Stat 111 (1938). 

1941

Federal regulations published on: (a) labeling of vitamin and mineral supplements (VMS) and other foods for special dietary 
use containing added vitamins and/or minerals; and (b) minimum daily requirements (MDR) as reference standards for defining 
the daily need for a vitamin or mineral. No restriction on the amount or variety of nutrients that could be included in a 
supplement or a fortified food.  Fed. Reg. 6:5921-5926.

1958 
Food Additives Amendment of 1958: Establishes a premarket approval system for “food additives” through FDA petition process; 
defined a “food additive” as any substance added to food (directly or indirectly), unless the substance is generally recognized as safe 
for its intended use. Pub L. 85-929, 72 Stat. 1784  

1962
FDA attempts to: (a) replace the MDR with Recommended Daily Allowance (US RDA); (b) establish a standard of identity restrict-
ing the amounts and combinations of vitamins and minerals that could be marketed as dietary supplements; and (c) require a 
label disclaimer on VMS that in part stated, “there is no scientific basis for recommending routine use of dietary supplements.”

1973

Special dietary use and standards of identity regulations were published by FDA in 1973 after hearings (1968-70). These regu-
lations omitted the proposed disclaimer but limited quantities of VMS to 150% of US RDA, only permitted a few VMS combina-
tions, and referred products with higher levels to an OTC drug review panel.
Fed. Reg. 38:20730-20740.

1974 Dietary use/identity regulations were overturned and remanded to FDA by the courts.

1975 Re-proposed dietary use/identity regulations published by FDA.

1976

Vitamin/Mineral (“Rogers/Proxmire”) Amendment to the FDCA was passed, which: (a) invalidated FDA’s re-proposed regula-
tions; (b) prohibited FDA from classifying VMS as drugs based solely on their combinations or potency (unless drug claims were 
made), from establishing a standard of identity for these products, and from limiting the quantity or combination of nutrients in 
them, except for reasons of safety; and (c) incorporated FDA’s 1941 definition of special dietary use into FDCA. Late in 1976, FDA 
revised and reissued dietary use/identity regulations.
Pub. L. 94-278 (Apr. 22, 1976)

1978 FDA’s regulations, again overturned by the courts and withdrawn in 1979

1990

Nutrition Labeling and Education Act (NLEA) requires all food labels to contain specific information on nutritional content 
(mandating the “Nutrition Facts” box) and authorizes FDA to consider and permit by regulation claims describing the 
relationship of specific nutrients to reduced risk of diseases or disorders (“health claims”).  In implementing NLEA, FDA proposed 
regulations to replace the RDAs with new RDIs based on “mean requirements” for vitamins and minerals, which would have 
had lowered the daily reference amounts for many nutrients. FDA also proposed certain requirements for health claims that 
appeared to disallow health claims for many dietary supplements. 
Pub. L. 101-535 (Nov. 8, 1990)

1992

Dietary Supplement Act is passed, which (a) prohibited the implementation of NLEA with respect to dietary supplements except 
for the approved health claims provision, and (b) required regulations pursuant to NLEA regarding dietary supplements to be 
re-proposed. This created a moratorium on the labeling of dietary supplements to permit Congress and FDA time to consider 
various related issues. 
Pub. L. 102-6571 (1992)

1993

Advance Notice of Proposed Rulemaking (ANPR) on dietary supplements: proposed inter alia: (a) vitamins and minerals be 
limited to low multiples of the RDIs; (b) some botanicals were inherently drugs and not dietary supplements; (c) many dietary 
supplements, including amino acids, were unapproved food additives. The ANPR reflected FDA’s concepts in prior overturned 
regulations.

1994

Dietary Supplement Health and Education Act (DSHEA):  defines “dietary supplement,” exempts dietary ingredients from FDA 
regulation as “food additives,” and establishes a new safety standard, prohibiting any significant or unreasonable risk of illness or 
injury; it also authorizes FDA to immediately ban any dietary supplement presenting imminent hazard; and authorizes FDA to 
impose requirements for good manufacturing practices (“GMPs”)—none of which apply to conventional food.
Pub. L. 103-417, 108 Stat. 4332  (Oct. 25, 1994)

1996

Food Quality Protection Act: Amended the Federal Insecticide, Fungicide, and Rodenticide Act and the FDCA to require 
complete reassessment of all pesticide tolerances; mandates a single, scientifically based standard for all pesticide tolerances in 
all foods. 
Pub. L. 104-170 (Aug. 3, 1996)

1997

FDA Modernization Act: permits use of health claims and nutrient content claims based on authoritative statements by a scien-
tific body of the US government, such as the National Institutes of Health, provided that premarket notification is submitted to 
FDA; FDA remains final arbiter on whether claim is permitted.    
Pub. L. 105-115 (Nov. 21, 1997)

2002
Public Health Security and Bioterrorism Preparedness Response Act:  requires FDA registration of all food manufacturers and 
notification in advance of importation of food, including dietary supplements and ingredients (raw materials).
Pub. L. 107-188 (June 12, 2002)

2004
Anabolic Steroid Control Act: prohibits steroid precursors to be sold as dietary supplements.
Pub. L. 108–358(Oct. 22, 2004)

2004
Food Allergen Labeling and Consumer Protection Act: requires disclosure on food and dietary supplement labels of 8 major 
allergens, which account for 90% of food allergies.
Pub. L. 108-32, 118 Stat. 905 (Aug. 2, 2004)

2006

Dietary Supplement and Nonprescription Drug Consumer Protection Act:  requires manufacturers and distributors to main-
tain records of all adverse event reports (AER) associated with use of a dietary supplement and submit all serious AER data to 
FDA.
Pub. L. 109-462 (Dec. 22, 2006)

2007

Food and Drug Administration Amendments Act: prohibits the introduction into interstate commerce of any food to which has 
been added a drug or biologic, approved respectively under Section 505 of the FDCA or Section 351 of the Public Health Service 
Act, or a drug or biologic product for which substantial clinical investigations has been instituted and made public.
Pub. L. 110-85 (Sept 27, 2007)

2011

Food Safety Modernization Act:  provides FDA with the authority to order a recall of any food product, including dietary 
supplements other than infant formula, already subject to FDA recall authority; requires FDA to issue guidance on new dietary 
ingredients (NDIs) in dietary supplements (issued by FDA in July 2011), and other provisions. 
Pub. L. 111-353, 124 Stat. 3885 (Jan. 4, 2011)

Table 1 Continued

dietary uses, unless its label bears such information concerning 
its vitamin, mineral, and other dietary properties as the Secre-
tary determines to be, and by regulations prescribes as, necessary 
in order to fully inform purchasers as to its value for such uses.”6 

In the years that followed FDCA, until the passage of 
DSHEA in 1994, the regulatory environment for products 
later defined by DSHEA as dietary supplements was marked 
by heightened controversy, especially characterized by FDA’s 
attempts to restrict the sale of high-potency vitamins and miner-
als and limit the availability of dietary ingredients deemed not 
essential for human growth and nutrition. In 1976, the industry 
won a major victory with passage of the Proxmire Amendment, 
which prevented FDA from classifying vitamins and minerals as 
(illegal) drug products based on potency, or establishing maxi-
mum limits on the potency of vitamins and minerals in foods for 
special dietary use.7 Antagonism between FDA and the indus-
try continued during the 1980s and early 1990s, particularly as 
the use of health claims on food labels proliferated and FDA 
began issuing proposed regulations implementing the Nutrition 
Labeling and Education Act of 1990 (NLEA).8 Industry chal-
lenged FDA in the courts and in Congress, resulting in a judi-
cial reining in of FDA’s use of its food additive authority, and a 
congressionally mandated moratorium on regulations that were 

ultimately withdrawn. In 1994, Congress passed by unanimous 
consent clarifying legislation (Table 1). DSHEA emerged as 
viable legislation, promising both a sustainable solution to years 
of FDA-industry antagonism, as well as the potential to bring 
the stability, predictably, and transparency expected of a fully 
regulated industry.

FDA’s aggressive enforcement tactics ultimately forced the 
tipping point that created DSHEA. In the watershed decisions 
concerning black currant oil (made from seeds of Ribes nigrum, 
Grossulariaceae), then marketed as products by Traco Labs, Inc. 
and Oakmont Investment Co. Inc., FDA overreached by trying 
to regulate encapsulated black currant seed oil as a “food addi-
tive,” earning scathing criticism from the courts for the agency’s 
“Alice in Wonderland” approach that “defenestrates common 
sense.”9,10,11 There were numerous other instances of what the 
supplement industry and nutritional advocates considered FDA’s 
overreaching and strong-arm tactics.‡‡ One of America’s largest 
and most successful grassroots efforts ensued.12,13 An avalanche 
of activism overwhelmed Congress, and with a leading role 
played by US Senators Orrin Hatch (R-Utah) and Tom Harkin 
(D-Iowa), DSHEA was passed in 1994. Although not a part of 
official legislative history, the Senate Committee on Labor and 
Human Resources emphasized in its commentary “the need for 
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‡‡For example, in 1985, FDA issued an Import Alert on Evening Primrose Oil (EPO), instructing FDA officials to detain at the border EPO labeled 
for food use. FDA’s position was that EPO was an unsafe food additive. In 1992, the US Court of Appeals for the Ninth Circuit upheld a lower 
court’s ruling that EPO was an unsafe “food additive,” preventing the marketing of what is generally considered a safe herbal ingredient. Also in 
1992, FDA agents and armed sheriffs raided a Tahoma, Washington, medical clinic seizing bottles of L-tryptophan and samples of injectable B 
vitamins from Germany used by Jonathan Wright, MD, in his clinic.  
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Table 2: Core Elements of the Current Regulatory Infrastructure for Dietary Supplements:
FDA Authorities for Monitoring and Evaluating Safety, Quality, and Labeling*

Safety & Quality Authorities  

Prohibit any poisonous or deleterious substance injurious to health in a dietary supplement

Prohibit any dietary supplement or dietary ingredient, whether old or new, that presents a “significant or unreasonable risk of 
illness or injury”

Impose an immediate ban of an imminent hazard

Impose requirements for Good Manufacturing Practices (GMPs)

Inspect facilities

Prohibit any food that is filthy, decomposed, held under insanitary conditions whereby it may have been rendered injurious to 
health, or otherwise unfit for food 

Collect and oversee mandatory reports of serious adverse events associated with dietary supplements and inspect records kept 
by manufacturers and distributors 

Premarketing Notification Authorities

Prohibit (on basis of adulteration) any new dietary ingredient for which there is inadequate information to provide reasonable 
assurance that it does not present a significant or unreasonable risk of illness or injury 

Require FDA approval of food additives (excipients) and color additives used in food, including dietary supplements 

Post-Marketing Enforcement Authorities

Issue safety alerts to health professionals and consumers 

Initiate enforcement actions (recalls) 

Issue warning letters 

Seek injunctions through the courts, resulting in civil or criminal penalties

Labeling Authorities

Regulate the content of dietary supplements labels to prohibit misbranding of dietary supplements  

Enforce FDCA requirement that all statements in product labeling are truthful and non-misleading, including:
– Statement of identity—product must be identified as a “Dietary Supplement”
– Nutrition information in the form of a Supplement Facts panel
– List of ingredients not listed in the Supplement Facts panel
– Name and address of the manufacturer, packer, or distributor
– Net quantity of contents
– Claims,† including 

– Health Claims
– Qualified Health Claims 
– Criteria constituting reliable scientific evidence to substantiate health-related claims  
– Nutrient Content Claims 
– Structure Function Claims 

*FDA authorities derive from the legislation cited in Table 1, codified into the FDCA.
†See also Federal Trade Commission guidance:  Dietary Supplements: An Advertising Guide to Industry (1998).  

Congressional action to assure citizens have continued access 
to dietary supplements and information about their benefits.”14

FDA Enforcement Policy and Industry Self-Policing in 
a Post-DSHEA Market

Criticism of dietary supplements did not dissipate after 
passage of DSHEA.15,16 One would think that a comprehensive 
law would calm critics; rather, they continued to charge that 
dietary supplements were an unregulated industry and that FDA 
had insufficient enforcement authority to protect the public from 
unsafe dietary supplements and unsubstantiated health-related 
claims.17 For its part, particularly during the immediate years 
following the passage of DSHEA, FDA arguably abrogated its 
responsibility to assertively implement DSHEA in a timely fash-
ion. In fact, some in the dietary 
supplement industry have main-
tained that, rather than actively 
collaborating with the respon-
sible majority of the industry, 
FDA chose a regulatory posture 
of studied inertia, hoping that 
wildcat fringe marketers would 
cause an implosion of the indus-
try as a whole, resulting in a 
backlash against DSHEA or 
even its repeal.12 While there 
are continued rumblings that 
DSHEA should be amended or 
repealed, this has not happened, 
although occasional legislation 
proposing to amend DSHEA 
remains a concern for the indus-
try. Today, there appears to be both strength of purpose from 
the mainstream industry and its trade associations to defend 
DSHEA, encourage member compliance with existing FDA 
regulations and guidances, and engage in more robust self-
policing.§§

In the 4½ years after the passage of DSHEA, the dietary 
supplement industry grew exponentially to 100 million daily 
users and an estimated annual market of $12 billion.18 In stark 
contrast to this phenomenal growth in consumer acceptance 
of dietary supplements, what can be characterized as FDA’s 
non-action in the early years immediately following DSHEA 
limited progress in publication of comprehensive final regula-
tions needed for a visible, predictable, and balanced regulatory 
process. Even so, in September of 1997, FDA published the first 
set of regulations implementing DSHEA, principally addressing 
statement of identity, ingredient and nutrition labeling of dietary 
supplements, nutrient content claims, procedures for notifying 
FDA of “statements of nutritional support” (commonly referred 
to as structure-function claims) in dietary supplement label-
ing, and procedures for filing new dietary ingredient notifica-
tions. FDA’s early period of apparent regulatory neglect began 
to change with a new commissioner who set the stage for policy 
changes. In her testimony before Congress, Jane E. Henney, 
MD,*** stated in 1999, “Mr. Chairman, notwithstanding our 

actions to date, I want to acknowledge that FDA still has a 
long way to go to achieve full implementation of DSHEA. I 
assure you that as the new Commissioner of Food and Drugs, 
I am focusing attention on dietary supplements, an issue that 
is currently a priority for FDA’s Center for Food Safety.”19 To 
be clear, the federal regulatory inactivity immediately post-
DSHEA was not a circumstance of Dr. Henney’s doing, but 
rather a legacy of her predecessor, David Kessler, MD, JD,††† 
who remarkably devoted a mere 49 words to DSHEA in a 4,583-
word address to the Food, Drug and Law Institute just 2 months 
after DSHEA’s passage.20

In January 2000, FDA issued a long-awaited final regula-
tion governing dietary supplement labeling claims, establishing 
criteria for determining when FDA would object to a statement 

in dietary supplement label-
ing because it impermissibly 
suggests an effect on disease.21 
This rulemaking process began 
in April 1998, and took almost 
2 years to complete, generat-
ing significant controversy, the 
ire of industry, and thousands 
of public and health profes-
sional comments.22 Signifi-
cantly, FDA had proposed to 
expand the regulatory defini-
tion of “disease.” Under the 
proposed regulation, certain 
natural processes such as meno-
pause and aging, for example, 
would have been considered 
diseases, prohibiting claims in 

dietary supplement labeling to affect these conditions. FDA ulti-
mately modified its course and retained the regulatory definition 
of “disease or health-related condition” established in the health 
claims rulemaking under NLEA.23 Thus, claims concerning 
common conditions associated with natural states or processes 
that would not cause significant or permanent harm if untreated 
are not considered as diseases under the final structure-function 
claims rule.   

In other areas, however, FDA took a rigid and limiting 
approach, curtailing speech that is arguably within the scope of 
dietary supplement claims authorized by DSHEA (i.e., describ-
ing effects in maintaining normal, healthy bodily structure and 
function).  For example, under the final rule, claims in dietary 
supplement labeling referring to supporting “healthy cholesterol 
levels” or the maintenance of “normal cholesterol levels” are 
considered by FDA as impermissible, implied disease claims, 
unless the claim makes it clear that cholesterol levels “are already 
within the normal range.” FDA’s enforcement policy in this 
regard represents a departure from the agency’s prior position. 
Under the proposed rule, a claim such as “helps maintain a 
healthy cholesterol level” would have been permitted in dietary 
supplement labeling, if truthful and not misleading. However, 
according to FDA in the preamble to the final regulation, “refer-
ences to ‘healthy’ cholesterol may be misleading to consumers 

because the phrase ‘healthy cholesterol’ is now frequently used 
to refer to high density lipoproteins (HDL), a specific cholesterol 
fraction believed to be beneficial.”21 

Also in January 2000, fulfilling Dr. Henney’s promise to 
make dietary supplements a priority, FDA’s Center for Food 
Safety and Applied Nutrition (CFSAN) published the Agen-
cy’s overall dietary supplement strategic plan, acknowledging 
that the purpose of DSHEA was to strike the right balance 
between providing consumers access to dietary supplements 
and truthful information about them, while preserving FDA’s 
regulatory authority to take action against supplements that 
presented safety problems or promoted with false or mislead-
ing labeling claims.24,25 In March of 2001, CFSAN Director 

Joseph A. Levitt, Esq., unveiled to Congress the agency’s report 
on FDA’s first comprehensive strategic plan for dietary supple-
ments.26 The plan gave FDA’s vision for a science-based regula-
tory program to achieve full implementation and enforcement of 
DSHEA. Notably, however, real progress and finalization of key 
standards for dietary supplements, namely in the form of GMP 
regulations, were delayed. Compounded by the agency’s limited 
resources, tangible regulatory advancements were hampered by 
the necessarily lengthy process needed to obtain stakeholder and 
public input in developing and finalizing—through notice-and-
comment rulemaking—federal standards for the manufacture 
of finished dietary supplements.27,28 The slowness in develop-
ing these standards was fodder for critics. Yet, high-acuity hind-

§§The major industry trade associations: American Herbal Products Association (AHPA), Consumer Healthcare Products Association (CHPA), 
Council for Responsible Nutrition (CRN), Natural Products Association (NPA, formerly the National Nutritional Foods Association [NNFA]), United 
Natural Products Alliance (UNPA, formerly Utah Natural Products Alliance).

***Dr. Jane E. Henney, MD, was FDA Commissioner from January 1999 to January 2001. She started as Commissioner in November 1998.

†††Dr. David A. Kessler, MD, JD, was FDA Commissioner from November 8, 1990 to February 28, 1997. Michael A. Friedman, MD, served as lead 
deputy commissioner while the post of commissioner was vacant from February 28, 1997 to November 30, 1998.
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Today, there appears to be 
both strength of purpose from 
the mainstream industry and 

its trade associations to defend 
DSHEA, encourage member 

compliance with existing FDA 
regulations and guidances, 
and engage in more robust 

self-policing.
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sight must appropriately recognize the complexities of the issues 
requiring a disciplined and deliberative approach to developing 
a rational and sustainable regulatory infrastructure for a major 
industry. 

The Effect of the Ephedra Controversy
In February 2004, following years of contentious rulemaking 

that began in 1997, FDA prevailed in issuing a final rule declar-
ing dietary supplements containing ephedrine alkaloids (mainly 
from ephedra [Ephedra sinica, Ephedraceae]) to be illegal (adul-
terated) under DSHEA’s “significant or unreasonable” risk 
safety standard.29 Ephedra-containing dietary supplements—
particularly those based on relatively high concentrations of its 
extracts—promoted for weight loss and athletic performance, 
rose in popularity during the immediate post-DSHEA years and 
were characterized as being associated with cardiovascular events 
and other adverse product experiences. In issuing the regulation, 
FDA applied a risk/benefit standard, determining that dietary 
supplements containing ephedrine alkaloids are adulterated 
under the FDCA because they present an unreasonable risk of 
illness or injury under the conditions of use recommended in 
labeling or under ordinary conditions of use, without conferring 
any benefit.‡‡‡  

A legal challenge to the final regulation ensued, with plain-
tiffs challenging FDA’s use of risk/benefit analysis to ban dietary 
supplements containing low levels of ephedrine alkaloids with-
out any scientific proof of a significant or unreasonable risk of 
illness or injury at such levels. Although plaintiffs prevailed at 
the district court level, the Court of Appeals reversed the lower 
court’s decision, essentially upholding FDA’s decision to ban 

dietary supplements containing ephedra, regardless of the level 
of concentration or directions in product labeling. The court 
also found that FDA was not arbitrary and capricious in its 
Final Rule banning ephedrine alkaloids and ephedra, and that 
FDA had met its evidentiary burden to justify a total ban. The 
petitioner’s subsequent efforts for re-hearing by the Court of 
Appeals and review by the US Supreme Court were unsuccess-
ful. Notably, the ephedra situation highlighted a safety-related 
and post-marketing surveillance gap that had yet to be filled by 
FDA—mandatory reporting of serious adverse product experi-
ences associated with dietary supplements.

In December 2006, the Dietary Supplement and Nonpre-
scription Drug Consumer Protection Act (DSNDCPA) was 
signed into law, requiring companies engaged in the sale and 
distribution of dietary supplements and non-prescription over-
the-counter (OTC) drugs to maintain records of all adverse 
event reports received by a company, to report all serious adverse 
events to FDA, and to make such reports available to the agency 
on request. Several years earlier, the American Herbal Products 
Association (AHPA), a national trade association consisting of 
herbal and botanical product companies, filed a Citizen Peti-
tion with FDA (March 2003), recommending that the agency 
impose a mandatory reporting requirement on dietary supple-
ment companies for all “serious adverse event” reports associated 
with use of a dietary supplement. AHPA’s petition requested that 
FDA establish such requirements through notice and comment 
rulemaking, modeled on requirements for prescription drug 
products. The DSNDCPA was not opposed by responsible 
mainstream components of the dietary supplement and OTC 
drug product industries. The Senate Report accompanying the bill, introduced in June 

2006 by Senator Hatch, stated the legislation “will enhance the 
Agency’s effort to identify potential public health issues associ-
ated with the use of these products” and “will give consumers 
greater assurance that public health officials are on top of emerg-
ing, serious safety problems so they can take immediate, appro-
priate action.”30 The law requires the company whose name 
appears on the label of a dietary supplement (manufacturer, 
packer, or distributor) to maintain records of all adverse event 
reports associated with use of a dietary supplement for a period 
of 6 years. Reports of “serious adverse events” must be filed 
with FDA using the mandatory “MedWatch” Form 3500A (the 
same form used for prescription and OTC drugs and medical 
devices) within 15 days of their receipt. A “serious adverse event” 
is defined as an event that results in death, a life-threatening 
experience, inpatient hospitalization, a persistent or significant 
disability or incapacity, or a congenital anomaly or birth defect 
associated with the use of a dietary supplement. Additionally, 
a serious adverse event includes medical or surgical interven-
tion, based on reasonable medical judgment that is necessary 
to prevent any of the outcomes listed above.§§§ Records of all 
adverse event reports must be made available to FDA upon 
request, and may be inspected by FDA during a routine GMP 
inspection.31 In October 2007, FDA issued draft guidance for 
industry regarding dietary supplement adverse event report-
ing and recordkeeping requirements, followed by revised guid-
ance in June 2009, although comments to the guidance may be 
submitted at any time.32  The guidance describes the minimum 
data elements for filing serious adverse event reports to FDA, 
clarifies the criteria used to determine whether an adverse event 
report would be considered serious by FDA, and addresses a 
company’s recordkeeping obligations. 

FDA’s implementation of the dietary supplement provisions 
of the DSNDCPA is consistent with the agency’s approach 
to monitoring the safety of drugs, medical devices, and other 
FDA-regulated products. Dietary supplement adverse event and 
serious adverse event reports filed by consumers, health profes-
sionals, and industry are maintained by FDA in the CFSAN 
Adverse Event Reporting System (CAERS), along with adverse 
event data on foods, medical foods, infant formulas, color addi-
tives, and cosmetics. Data are entered by FDA using “MedDRA” 
medical reporting terminology, the same terminology used to 
capture adverse event data on drugs, biologics, vaccines, and 
medical devices.33 Every entry into the CAERS database is 
reviewed by an FDA medical officer to evaluate the strength of 
the evidence suggesting that the dietary supplement caused the 
adverse event, using categories (e.g., certain, probable, unlikely) 
described in the World Health Organization’s (WHO’s) publi-
cation Safety Monitoring of Medicinal Products: Guidelines for 
Setting Up and Running a Pharmacovigilence Center (2000).34 
FDA’s review process is designed to determine whether a “signal” 
has been generated by a number of reports (a cluster) in the data-
base suggesting a particular product or ingredient may present a 
safety problem. If a signal has been identified suggesting a safety 
problem associated with a dietary supplement, FDA will inspect 
the manufacturer (or distributor) and inspect the company’s 
adverse event reports to collect additional information about the 
product. FDA will also convene a “Health Hazard Evaluation 
Board” consisting of CFSAN’s Chief Medical Officer and other 
FDA medical officers to evaluate all of the data and prepare 
a written report.35 FDA effectively used this process in the 
case of the multi-ingredient dietary supplement “Hydroxycut,” 
which was associated with 23 liver-related adverse effects (idio-
syncratic hepatotoxicity) between 2002 and 2009.36 At FDA’s 

‡‡‡In the preamble to the final rule, FDA clarified its position as follows: “The Government’s burden of proof for ‘unreasonable risk’ [under 
Section 402(ff ) of the FDCA] is met when a product’s risks outweigh its benefits in light of the claims and directions for use in the product’s label-
ing or, if the labeling is silent, under ordinary conditions of use.] Some in the dietary supplement industry have argued that FDA acted improp-
erly in applying the risk/benefit standard, in part, because application of the risk/benefit standard itself was not subject to notice and comment 
rulemaking and public input.

Table 3: Excerpt of FDA Warning Letter to a Dietary Supplement Company Demonstrating Robust Nature of the GMP 
Regulations for Enforcement 30

“Failure to conduct at least one appropriate test or examination to verify the identity of a dietary supplement prior to its use” 
and failure to “specify the identity test or examination the firm would implement in the event that the firm could not success-
fully identity methodology.”

Failure to “to make and keep documentation for why meeting in-process specifications, in combination with meeting compo-
nent specifications, helps ensure that the dietary supplement meets the specifications for identity, purity, strength, and 
composition; and for limits on those types of contamination that may adulterate or may lead to adulteration of the finished 
batch of the dietary supplement, to comply with 21 CFR 111.95(b)(3).”

Failure to “make and keep documentation demonstrating why the results of appropriate tests or examinations for the product 
specifications selected under 111.75(c)(1) ensure that your dietary supplements meets all product specifications, in accor-
dance with 21 CFR 111.95(b)(4).”

Failure to follow the company’s written procedure, “Approval/Rejection of Raw Materials and Packaging Components” for 
collecting representative samples of each unique shipment of components.

Inadequate quality control program, including: (a) no periodic review of all records for calibration of instruments and controls 
as required by 21 CFR 111.117(b); (b) inadequate master manufacturing record; (c) lack of documentation that quality control 
personnel approved, released, or rejected the packaged and labeled dietary supplement to comply with 21 CFR 111.260(1)(4).

Lack of documentation in batch production records to include a statement of percentage of theoretical yield at appropriate 
phases of processing per 21 CFR 111.260(f ).

No specification of corrective actions to use when a specification is not met under 21CFR 111.260(f ).

 §§§This is the same definition used for a serious adverse drug experience (or event) (SADE). See: www.fda.gov/newsevents/publichealthfocus/
ucm155683.htm. FDA letter to Iovate.

Ephedra Ephedra sinica Photo ©2012 Steven Foster
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tural and Collection Practices for herbal raw materials.†††† The 
Compendium also includes the “Standardized Information on 
Dietary Ingredients (SIDI™) Protocol,” developed by member 
companies of national trade associations, including: AHPA, the 
Council for Responsible Nutrition (CRN), the Natural Products 
Association (NPA), and the Consumer HealthCare Products 
Association (CHPA). The SIDI™ Protocol is designed to assist 
dietary ingredient suppliers in using standardized content and 
format templates to convey quality-related information about 
ingredients to downstream manufacturers of finished dietary 
supplements.  

Analytical Methods for Ensuring Dietary Supplement 
Purity and Quality

In 2001, the USP Dietary Supplement Verification Program 
(DSVP) was launched. The program was designed to assist 
dietary supplement manufacturers in ensuring compliance with 
FDA GMP regulations. Under the program, manufacturers 
that demonstrate adherence to quality control procedures and 
undergo an audit may include a USP quality designation mark 
on dietary supplement labeling. To qualify for use of the USP-
DSV mark, the dietary supplement must pass laboratory testing 
to confirm dietary ingredient identity, potency and purity, and 
batch-to-batch consistency.   

FDA and the industry are also supported by the work of 
AOAC International, a nonprofit organization founded in 1884, 
dedicated to the development of analytical methods.44  AOAC’s 
official analytical methods, published in “Official Methods of 
Analysis of the Association of Analytical Chemists,” are incor-
porated by reference into FDA regulations, and are used by 
FDA for compliance and enforcement purposes.45 FDA’s policy 
is to utilize the AOAC methods of analysis in its enforcement 
programs when available and applicable, unless another method 
is prescribed by regulation. The actual work of developing and 
testing analytical methods for dietary supplements necessary 
for confirming ingredient identity, purity, and other quality 
parameters is conducted by AOAC’s government and industry 
stakeholders, with AOAC coordinating the scientific studies, 
receiving and evaluating the results, sanctioning acceptable and 
validated methods, and publishing and distributing the methods 
and performance data. AOAC maintains a committee structure 
to engage in the prioritization of methods development, based 
on ingredient market share and public health needs, among 
other factors. In 2004, under a contract with FDA, AOAC was 
charged with making recommendations on Best Practices for the 
validation of Microbiological Methods.   

The Office of Dietary Supplements (ODS) within the National 
Institutes of Health, and the National Institute of Standards and 
Technology (NIST) within the US Department of Commerce 
are key governmental stakeholders actively involved in the devel-
opment of analytical methods for dietary supplements. ODS 
was created in 1995, as authorized by DSHEA. The purpose 
and responsibilities of ODS include promoting the scientific 
study of dietary supplements and serving as a principal advi-
sor to FDA on issues relating to dietary supplements. In 2002, 
ODS launched its Dietary Supplements Analytical Methods and 
Reference Materials (AMRM) program, designed to stimulate 

the development of validated analytical methods and reference 
materials to support the needs of industry, regulators (namely 
FDA), contract laboratories, and researchers. The goal of the 
AMRM program is to develop and validate methods that can 
be used to reliably identify and quantify ingredients in dietary 
supplements, including biologically active compounds, markers, 
and contaminants and other adulterants. To achieve this goal, 
ODS collaborates with FDA, AOAC, USDA, and NIST, among 
other organizations.          

NIST is a non-regulatory federal agency whose mission is to 
promote domestic innovation and industrial competitiveness 
by advancing science, standards, and technology to enhance 
national security and improve quality of life. While the work of 
NIST is not widely known, it is nonetheless is making a signifi-
cant contribution to dietary supplement quality control efforts, 
particularly in the area of development of botanical Standard 
Reference Materials (SRMs), which are needed to support adher-
ence to current GMPs and ensure product quality. For example, 
NIST has developed 2 natural-matrix SRMs for saw palmetto 
(Serenoa repens, Arecaceae) fruit.46   

Other non-governmental organizations also are engaged 
in assisting dietary supplement manufacturers and ingredi-
ent suppliers in complying with FDA’s GMP regulations and 
ensuring product quality. NSF International—an independent 
nonprofit organization founded in 1944 to standardize food 
sanitation and safety requirements, develop public health stan-
dards, and certify products—administers its third-party certi-

request, Iovate Health Sciences, Inc., initiated a massive recall 
of Hydroxycut in the United States and Canada, recalling over 
21 million units of product. In considering a range of enforce-
ment options available to the Agency, FDA will also conduct a 
risk-benefit analysis of the product under section 402 (f) of the 
FDCA to determine whether the dietary supplement presents 
a significant or unreasonable risk to public health or presents 
an imminent hazard. FDA’s enforcement policy is that dietary 
supplements generally do not provide significant benefits to 
outweigh any public health risk and allow for continued market-
ing, unlike prescription drug products for which greater risk is 
tolerated based on benefits of treating disease.

Regulation of Current Good Manufacturing Practices 
In June 2007, 13 years following DSHEA’s enactment, FDA 

issued final regulations governing dietary supplement GMPs. 
DSHEA authorized FDA to prescribe GMPs for dietary supple-
ments through notice and 
comment rulemaking.37 This 
was particularly relevant since it 
is generally accepted by experts 
and responsible segments of 
the industry that FDA’s food 
manufacturing, packaging, and 
hygiene standards that estab-
lish GMPs for conventional 
foods are inadequate for ensur-
ing dietary supplement qual-
ity, ingredient identity, and 
potency as claimed in prod-
uct labeling. DSHEA required 
FDA to model dietary supple-
ment GMPs on food GMPs. 
FDA’s progress in issuing the 
2007 final regulation was agonizingly slow, spanning about 10 
years. Industry proposed a GMP standard to FDA in the fall of 
1995, which was essentially published by FDA as an Advanced 
Notice of Proposed Rulemaking in February 1997. Follow-
ing industry outreach efforts, FDA published a proposed rule 
in 2004.38,39 The final rule in 2007 generally reflects indus-
try’s proposed standards, in that they were designed to ensure 
consumers are provided with dietary supplements that:  (1) are 
safe and not adulterated or misbranded; (2) have the identity and 
provide the quantity of dietary ingredients declared in labeling; 
and (3) meet the quality specifications that the supplement is 
represented to meet. 

The dietary supplement GMP regulations mandate that 
manufacturers of dietary supplements establish a comprehensive 
system of controls and strictly document each stage of the manu-
facturing process to help ensure that products have the identity, 
purity, strength, and composition stated on product labels and 
that finished dietary supplements meet clearly defined specifica-
tions in the manufacturing record and are not adulterated. The 
final rule establishes the minimum current GMP necessary for 
activities relating to the manufacturing, packaging, labeling, 
and holding of dietary supplements to ensure product quality.**** 
Failure to follow dietary supplement GMP is deemed to adulter-
ate a product under the FDCA, which could subject the product 
to FDA enforcement action.40  

Issuance of the final dietary supplement GMP regulations 

marked a major regulatory achievement for FDA and signifi-
cantly raised the bar of compliance for dietary supplement 
manufacturers. Notably, the regulation allowed for a 3-year stag-
gered compliance period, with large companies (500 or more 
full-time employees) becoming subject to the rule in June 2008, 
followed by medium companies the following year and small 
companies (fewer than 20 employees) in June of 2010.  FDA 
has made enforcement of the dietary supplement GMPs a prior-
ity. FDA GMP inspections of dietary supplement facilities have 
risen progressively from 12 in 2008 to 75 in 2010.41 Of partic-
ular note is what appears in one of FDA’s first warning letters 
relating to enforcement of the current GMP regulations for 
dietary supplements.42 Table 3 shows a list of FDA’s major find-
ings in a recent inspection of a dietary supplement firm, demon-
strating the robustness of the GMP regulations in mandating 
strict quality control procedures from start to finish, to ensure 
the quality of raw materials and finished products. 

Both FDA and industry are 
supported by non-governmen-
tal organizations in meeting 
their respective twin goals: FDA 
to ensure that dietary supple-
ments are safe and not adul-
terated under the law; and 
industry to ensure compliance 
and that only properly labeled 
dietary supplements meeting 
technical standards of quality 
reach consumers. The United 
States Pharmacopeial Conven-
tion (USP) is a nonprofit scien-
tific organization that has been 
setting standards for food and 
drug ingredients since 1820 as 

part of its mission to improve the quality and safety of foods 
and drugs moving in international commerce. Compendial stan-
dards established by USP have legal effect under the FDCA and 
are enforceable by FDA. Under the DSHEA amendments to the 
FDCA, a dietary supplement will be deemed misbranded if it is 
falsely represented as conforming to the specifications of an offi-
cial compendium (such as USP monographs).43 

In 1995, USP members adopted a resolution to establish stan-
dards for botanical and other dietary ingredients (as defined in 
DSHEA). Since that time, USP has published many botanical, 
vitamin, mineral, and other dietary ingredient quality mono-
graphs. To qualify for development of a monograph, the dietary 
ingredient must pass a USP safety review, according to defined 
criteria. USP also develops and publishes both general and 
specific standards, tests, assays, and other specifications for use 
in raw ingredient quality control operations and the manufac-
ture of finished dietary supplements. In 2009, USP published 
the first edition of the USP Dietary Supplements Compendium 
(the “USP Compendium”), a resource of public standards and 
technical information for dietary supplement manufacturers 
that includes information developed by the major trade associa-
tions and other organizations. For example, the USP Compen-
dium includes materials published by AHPA concerning the use 
of marker compounds for botanical identification and detec-
tion of adulterants and a joint AHPA-American Herbal Phar-
macopoeia® (AHP) draft document concerning Good Agricul-

††††AHPA has been discussed elsewhere in this article. AHP’s mission 
is to promote the responsible use of safe and effective herbal products 
through the development of botanical standards of identity, purity, 
and analytical methods, as well as to critically review traditional and 
scientific data regarding their efficacy and safety.

From 2001 to 2010, FDA 
issued a total of 314 warning 

letters relating to dietary 
supplements, including 

principally those relating 
to unapproved new drugs, 

adulteration, and misbranding. 

****As defined in the final rule, quality means that the dietary supplement “consistently meets the established specifications for identity, purity, 
strength, and composition, and has been manufactured, packaged, labeled, and held under conditions to prevent adulteration under section 
402(a)(1), (a)(2), (a)(3), and (a)(4) of the Federal Food, Drug and Cosmetic Act.”

Red Yeast Rice Monascus purpureus. Photo ©2012 Steven Foster
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fication program for dietary supplements that includes product 
testing, GMP audit inspections, and—for products that meet 
NSF’s criteria—use of the NSF mark in product labeling and 
advertising.47 The NPA, the nation’s oldest natural products 
trade association, primarily consisting of retailers, has instituted 
a GMP Certification Program using third-party auditors and 
designed to ensure that products supplied to member companies 
are produced in accordance with current GMP requirements.48

FDA Has Demonstrated DSHEA Works 
Public reports from FDA’s then Associate Commissioner John 

Taylor, CFSAN Director Robert Brackett, and then Principal 
Deputy Commissioner Joshua Sharfstein in 2003, 2004, and 
2010, respectively, presented the agency’s enforcement report 
card for dietary supplements, which documented the following 
actions: successful voluntary destruction of inventories, removal 
of websites, voluntary recalls, warning letters, cyber letters, 
consumer alerts, seizures and injunctions, and criminal enforce-
ment proceedings.49,50,51 These activities show a leveraging of 
interagency expertise and resources. Some FDA enforcement 
actions are conducted in collaboration with FTC, a key federal 
law enforcement agency charged with regulating the advertising 
of dietary supplements, whose efforts are detailed in the below 
section on FTC.     

FDA’s enforcement reports provide evidence of how FDA has 
exercised enforcement authority to protect public health and 
safety as envisioned by the agency’s strategic plan in 2000. For 
example, FDA has issued a number of alerts and letters to health 
professionals on safety issues pertaining to dietary supplement 
ingredients and/or products, including the following:52

•	 Aristolochic acid: alert on liver toxicity, 2000; as found in 
Aristolochia spp., Asarum spp., Bragantia spp., Stephania 
spp., Clematis spp., Akebia spp., Cocculus spp., Diploclisia 
spp., Menispernum spp., Sinomenium spp., Mu tong, Fang 
ji, Guang fang ji, Fang chi, Kan-Mokutsu (Japanese), and 
Mokutsu (Japanese); 

•	 St. John’s wort (Hypericum perforatum, Clusiaceae): warn-
ing about interaction with Indinavir, 2000; 

•	 Tiractricol (or triodothryacetic acid): warning that the 
product is a thyroid hormone, 2000; 

•	 Comfrey (Symphytum spp., Boraginaceae): removal from 
market, 2001; 

•	 Dietary supplements claiming to prevent or treat Anthrax 
poisoning, 2001;

•	 LipoKinetix: warning about liver injury, 2001; 
•	 Kava (or kava kava, Piper methysticum, Piperaceae): alert 

about liver failure, 2002; 
•	 PC-SPES® and SPES®: a multi-herbal combination adul-

terated with prescription drugs, 2002; 
•	 Certain Chinese diet pills: warning regarding unauthor-

ized ingredient, fenfluramine, 2002; 
•	 ephedrine alkaloids: removal from market, 2004;
•	 “Better than formula Ultra Infant Immune Booster 117:” 

warning not to buy, 2004; 
•	 Liqiang 4: warning regrading unauthorized drug, 

glyburide, 2005;
•	 Red yeast rice (Monascus purpureus, Monascaceae): warn-

ing regarding unauthorized drug, lovastatin, 2007; 
•	 Colloidal silver: alert on skin and mucous membrane 

discoloration, 2009. 
In addition, from 2001 to 2010, FDA issued a total of 314 

warning letters relating to dietary supplements, including princi-
pally those relating to unapproved new drugs, adulteration, and 
misbranding. The relative percentage of total warning letters 
seems appropriate to the size of the dietary supplement industry, 
which is about 1% by sales (2009) of a total $2 trillion in sales 
represented by all FDA-regulated products for human consump-
tion and other uses (i.e., 1% dietary supplements and herb-
als, 1% nonprescription medicines, 7% medical devices, 14% 
prescription medicines, and 77% conventional foods).53,54,55,56      

FDA’s dietary supplement enforcement programs and indus-
try outreach efforts during the past 2 years are attributable to 
the leadership of Margaret A. Hamburg, MD, who became 
the 21st Commissioner of Food and Drugs on May 18, 2009, 
and Joshua M. Sharfstein, MD, principal deputy commissioner 
under Commissioner Hamburg. Commissioner Hamburg has 
been charged with FDA’s implementation of President Obama’s 
directive for increased transparency and openness in government 
and in June 2009, launched FDA’s Transparency Initiative.57 
A cornerstone of the Initiative is the agency’s pledge to more 
clearly communicate its enforcement policies and requirements 
to the regulated industries in order to enhance compliance. 
Indeed, communication to and alignment of non-government 
stakeholders is an important element for government agencies 
to use in addressing potentially serious public health issues. In 
December 2010, Commissioner Hamburg worked with dietary 
supplement trade organizations to remind companies of their 
legal obligations and responsibility to prevent tainted products 
from reaching the US market. As pointed out by the Commis-
sioner in her open letter to the industry, products labeled as 
dietary supplements that contain “the same active ingredients as 
FDA-approved drugs, analogs of the active ingredients in FDA-
approved drugs, or other compounds, such as novel synthetic 
steroids … do not qualify as dietary ingredients.” These unde-
clared ingredients may pose a potential of significant risk to 
consumers due to possible serious side effects and/or food-drug 
interactions. The letter was prompted by FDA surveillance of 
the dietary supplement marketplace through laboratory tests 
that revealed the following drug ingredients as undeclared 

constituents of products labeled as dietary supplements: anti-
coagulants (e.g., warfarin), anticonvulsants (e.g., phenytoin), 
HMG-CoA reductase inhibitors (e.g., lovastatin), phosphodi-
esterase type 5 inhibitors (e.g., sildenafil), nonsteroidal anti-
inflammatory drugs (NSAIDs; e.g., indomethacin), and beta 
blockers (e.g., propranolol). In addition to recounting how FDA 
has addressed this problem through warning letters, recalls, and 
product seizures, the Commissioner announced fair warning 
that “responsible individuals and companies should be aware 
that the government may initiate criminal investigations to hold 
accountable those who violate the Federal Food, Drug, and 
Cosmetic Act (the Act) and endanger the public health.”58  Five 
major industry trade associations—CRN, NPA, United Natural 
Products Alliance (UNPA), CHPA, and AHPA—joined with 
FDA in calling for media attention to this issue and have agreed 
to share the letter widely within the dietary supplement industry.

Industry is on notice that, under Commissioner Hamburg, 
FDA is prepared to initiate criminal misdemeanor prosecutions 
and felony prosecutions 
(with a prior offense) work-
ing with the Office of Crim-
inal Investigations (OCI), 
through a rejuvenation of the 
“Park Doctrine.” The Park 
Doctrine refers to a 1975 US 
Supreme Court case hold-
ing that a corporate official 
may be prosecuted for intro-
ducing misbranded or adul-
terated foods into interstate 
commerce, without proof 
that the official acted with 
intent or negligence, and 
even without actual aware-
ness or knowledge of the wrongdoing.59 The requirements on 
corporate officials to ensure compliance with the FDCA are 
“onerous” and “stringent,” but as well stated by the court:  “They 
are no more stringent than the public has a right to expect of 
those who voluntarily assume positions of authority in business 
enterprises whose services and products affect the health and 
well-being of the public that supports them.”60

In these examples and others not addressed here, FDA has 
demonstrated that under DSHEA and subsequent legislation 
and FDA’s currently implementing regulations, the agency is 
able to and does address evolving safety, quality, and label-
ing issues to protect the public from adulterated or mislabeled 
dietary supplements. Of course, FDA must be adequately 
supported by Congress with the level of appropriations needed 
for the agency to achieve its mission. 

Federal Trade Commission’s Role in Regulating Dietary 
Supplement Advertising 

FDA is supported in its mission to protect the public from 
false and misleading dietary supplement claims by FTC, which 
has broad authority to regulate dietary supplement advertis-
ing. With overlapping jurisdiction to regulate the labeling and 
advertising of foods, OTC drugs, medical devices, and cosmet-
ics, FDA and FTC have worked under a liaison agreement 

(memorandum of understanding [MOU]) since 1954. Under 
the MOU, FTC has primary responsibility for regulating food 
advertising and FDA for regulating food labeling.60 Recently, 
FDA and FTC have coordinated efforts in removing fraudu-
lent products from the marketplace, particularly those sold on 
the Internet and promoted with unproven claims for treating or 
curing a range of diseases, including diabetes and cancer.  

To protect consumers from deceptive claims for dietary supple-
ments, FTC works closely with FDA in employing a 3-pronged 
strategy that consists of: (1) law enforcement, (2) consumer 
education, and (3) business outreach. FTC’s authority stems from 
Section 5 of the FTC Act, which authorizes FTC to prohibit 
“unfair methods of competition” and “unfair or deceptive acts 
or practices” in or affecting commerce.61 Section 12 of the FTC 
Act expressly prohibits “false advertisements” for foods, drugs, 
medical devices, and cosmetics that are likely to induce consumer 
purchases.62 Dietary supplement advertising is regulated in a 
manner consistent with FTC’s regulation of advertising gener-

ally under Sections 5 and 12 
of the FTC Act. Under FTC 
law, an advertiser must possess 
“a reasonable basis” of substan-
tiation to support objective 
advertising claims, both express 
and implied, at the time the 
claim is made. Claims concern-
ing health-related benefits of 
dietary supplements must be 
supported by “competent and 
reliable scientific evidence,” as 
interpreted by FTC.‡‡‡‡  

FTC has extensive investi-
gative and law enforcement 
authority to prevent companies 

from engaging in unfair or deceptive acts or practices in dietary 
supplement advertising, including the dissemination of false ads 
and unsubstantiated claims. In exercising its consumer protection 
enforcement authority, FTC may do the following: 
•	 Request documents and information from a company 

through the use of voluntary “access letters;”  
•	 Issue subpoenas and “civil investigative demands” requir-

ing production of documentary evidence for any matter 
under investigation; 

•	 Seek and impose consent orders (through administrative 
or judicial proceedings in federal court); 

•	 Seek and obtain consumer redress (e.g., disgorgement of 
profits, refunds);

•	 Seek and obtain temporary and permanent injunctions, 
which may include corrective advertising;

•	 Seek and obtain civil penalties;
•	 Seek criminal penalties (by referral to the Justice Depart-

ment).
FTC administrative and judicial proceedings may be directed 

against companies and individuals. Responsible principals of a 
company are typically targeted by FTC in its investigation phase. 
Endorsers, celebrities, and spokespeople engaged in the promotion 
of dietary supplements may also be held liable for violations of the 
FTC Act.      

Stakeholders and Trade Associations

Stakeholders among the responsible majority of the industry 
include independent organizations and trade groups. Indus-
try trade associations, including the American Herbal Prod-
ucts Association, Consumer Healthcare Products Association, 
Council for Responsible Nutrition, and the National Product 
Association (formerly the National Health Food Association) 
have developed voluntary programs for labeling, restric-
tions pertaining to adulterants (e.g., ginseng; goldenseal; 
kava;  lady’s slipper; pyrrolizidine alkaloids; St. John’s wort; 
and stimulant laxatives), GMP guidelines, and standards for 
raw materials, among others.2,3,4 Compliance with these 
and other safety and quality-oriented voluntary guidelines 
by the responsible majority of the industry preceded FDA 
action in publishing the final GMP regulation by years. In 
addition, various independent nonprofit research and educa-
tion groups (e.g., the American Botanical Council and the 
American Herbal Pharmacopoeia) have published numerous 
books, peer-reviewed articles, white papers, and mono-
graphs that have contributed to the general knowledge base 
for increased responsible quality control, manufacturing, 
labeling, and marketing of dietary ingredients and dietary 
supplement products, as well as increased access to reliable 
literature on herb quality, safety, and efficacy among vari-
ous stakeholders in the general public. (American Botanical 
Council: www.herbalgram.org.; American Herbal Pharmaco-
poeia: www.herbal-ahp.org.) 

‡‡‡‡“Competent and reliable scientific evidence” has been defined through FTC case law as: “tests, analyses, research, studies, or other evidence 
based on the expertise of professionals in the relevant area, that have been conducted and evaluated in an objective manner by persons quali-
fied to do so, using procedures generally accepted in the profession to yield accurate and reliable results. See FTC Enforcement Policy Statement 
on Food Advertising (May 1994) at www.ftc.gov/bcp/policystmt/ad-food.shtm.

FTC has extensive investigative 
and law enforcement authority 

to prevent companies from 
engaging in unfair or deceptive 

acts or practices in dietary 
supplement advertising.
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FTC has been active in its enforcement of legal dietary supple-
ment advertising claims. Two years after DSHEA’s passage, in 
1996, the Commission issued a resolution authorizing increased 
FTC investigation of advertisers and marketers of dietary 
supplements. The resolution provided FTC staff lawyers in any 
US city the ability to access a company’s substantiating data 
through a “civil investigative demand” without filing a formal 
complaint. FTC has continued to exercise an active presence 
in dietary supplement advertising enforcement. In 1998, FTC 
issued advertising guidance to the dietary supplement industry, 
clarifying long-standing FTC regulatory policies with respect 
to the substantiation of advertising claims, including that 
consumer testimonials alone may not be used to substantiate 
claims.63 By that same year, 4 years after passage of DSHEA, 
FTC had initiated 24 separate dietary supplement enforce-
ment proceedings. In contrast, between 1984 and 1994 (the 10 
years preceding DSHEA’s enactment), only 35 cases were initi-
ated by FTC. Between December 2002 and early July 2003, as 
reported by FTC, the Commission filed or settled 17 enforce-
ment actions against parties engaged in deceptive dietary supple-
ment advertising practices, with consumer sales of the targeted 
products estimated at more than $1 billion.64 More recently, in 
May 2010, FTC presented testimony on enforcement activities 
relating to “Deceptive Marketing of Dietary Supplements” to 
the Senate’s Special Committee on Aging, stating that during 
the past decade (2000–2010), the Commission “has filed well 
over 100 law enforcement actions challenging claims about the 
efficacy or safety of a wide variety of supplements.”65 Accord-
ing to FTC, the Commission’s law enforcement actions are 
focused on national advertising campaigns for products with 
unproven benefits, products promoted to treat or cure serious 
diseases, products that may present significant safety concerns 
to consumers, and products that are deceptively marketed to 
vulnerable population groups such as children or the elderly.9

Indeed, the dietary supplement industry continues to be the 
focus of increased FTC regulatory scrutiny and enforcement, 
with significant multi-million dollar civil penalties, redress 
orders, and other remedies—such as disgorgement of profits—
being sought by FTC through federal district courts. A review 
of recent FTC consent orders provides useful guidance for the 
general dietary supplement industry. While the substantiation 
standard continues to be applied on a case-by-case basis, for 
certain types of health-related claims in dietary supplement 
advertising, 2 adequate and well-controlled, product-specific 
clinical trials may be required. Also, when a company relies on 
third-party ingredient science to substantiate a health-related 
claim on a finished dietary supplement that has not been clini-
cally tested, the burden will be on the company to demonstrate 
that the studies were conducted on an “essentially equivalent 
product.”66 In addition, in a policy shift, FTC has recently made 
clear that if an advertising claim for a dietary supplement is not 
permitted under FDA regulations and the governing statute 
(e.g., the claim indicates disease treatment or prevention, or is 
not an FDA authorized health claim pursuant to the NLEA), the 
claim will not be permitted under the FTC Act.67 

Similar to FDA, FTC has supplemented its law enforce-
ment actions with business outreach and consumer education 
programs. FTC has communicated to stakeholders that more 
robust industry self-regulatory efforts are needed to combat the 
problem of deceptive health-related claims for dietary supple-

ments, particularly claims relating to weight loss. In 2006, CRN 
announced the launch and funding of a dietary supplement 
advertising review program, conducted through the National 
Advertising Division (NAD) of the Better Business Bureau. 
In 2009, CRN announced that the NAD dietary supplement 
review program would be extended for an additional 5 years. 
The NAD’s mission is to support effective self-regulation of 
national advertising claims to ensure truth-in-advertising. While 
the process is voluntary, companies that refuse to participate 
do so at their own peril. NAD refers such cases to FTC, which 
gives NAD referrals priority. CRN’s commitment to the self-
regulatory process and funding support ($1.5 million over 8 
years) has allowed the NAD to hire a dedicated staff attorney to 
focus solely on dietary supplement advertising claims. During 
the first 3 years of the program, the NAD opened more than 75 
dietary supplement advertising cases, compared to fewer than 10 
cases from the year before the CRN/NAD initiative began. At 
NAD’s annual legal conference in 2008, FTC Commissioner J. 
Thomas Rosch praised the CRN/NAD initiative as “an excel-
lent example of self-regulation that will increase monitoring of 
advertising for dietary supplements” and encouraged companies 
to file a competitive challenge with NAD “if they see a supple-
ment ad that’s misleading, untruthful, or includes claims that 
can’t be substantiated.”68 §§§§

Role of Other Regulatory Agencies 
Other regulatory agencies collaborate with FDA to assist 

the agency in its mission to protect and advance public health, 
such as the Drug Enforcement Administration (DEA) and US 
Customs and Border Protection (CBP), among other agen-
cies. While DEA does not have statutory authority to enforce 
DSHEA (or the FDCA), FDA has statutory authority to investi-
gate the illegal manufacture and distribution of anabolic steroids 
included in or sold as dietary supplements under the Controlled 
Substances Act.69 DEA continues to investigate and uncover 
products wrongfully labeled as dietary supplements that contain 
either controlled anabolic steroids or designer steroids that are 
structurally similar to testosterone. Also, pursuant to the FDA 
Food Safety Modernization Act of 2011, FDA is required to 
notify DEA if the agency determines that information submit-
ted in a new dietary ingredient notification is inadequate to 
establish the safety of the ingredient because it is an anabolic 
steroid or analogue. The notification to DEA must include the 
name of the dietary supplement and the name of the person(s) 
who submitted the notification and/or market the product. 70  

FDA has broad authority to examine, hold, detain, and 
prevent the importation of dietary supplements (and other FDA-
regulated products) under section 801 of the FDCA.71 FDA is 
assisted in its mission to prevent the importation of unsafe and 
improperly labeled dietary supplements by CBP, which is within 
the Department of Homeland Security. FDA and CBP have had 
a long history of close cooperation, which was strengthened in 
2003 when FDA and CBP signed a MOU. Under the MOU, 
FDA is allowed to commission thousands of CBP officers in 
ports and other locations to conduct, on FDA’s behalf, inves-
tigations and examinations of imported foods. The agreement 
significantly strengthened FDA’s ability to implement the Public 
Health Security and Bioterrorism Preparedness and Response 
Act of 2002 (BioTerrorism Act).72 

FDA Collaborations with Non-Regulatory 
Governmental Organizations 

As part of the Department of Health and Human Services, 
the CDC is charged with monitoring, detecting, and investi-
gating health problems and conducting research to enhance 
the protection of public health. When ephedra was still on the 
market as a dietary supplement, CDC contributed to identify-
ing adverse event reports by coordinating this effort with numer-
ous state Departments of Health.73 In addition, CDC manages 
surveillance studies, such as the National Health and Nutrition 
Examination Survey (NHANES), which is a program of stud-
ies designed to assess the health and nutritional status of adults 
and children in the United States, including usage patterns of 
dietary supplements.74 

Conclusion
The years since the enactment of DSHEA have been marked 

by a progressive development of regulations and guidance by 
FDA to help ensure that dietary supplements are safe, of high 
quality, and appropriately labeled. Not surprisingly, there has 
not been an absolute consensus in the appropriateness or reason-
ableness of FDA’s approach to regulating dietary supplements. 
Nonetheless, the core elements of the regulatory infrastructure 
envisioned by the authors of DSHEA are in place for dietary 
supplements. These elements are common to every major indus-
try regulated by FDA, and include the following: legal defini-
tion for the category; a committed leadership within the agency; 
a comprehensive claims structure designed to ensure consumers 
have access to truthful and non-misleading information about 
a product’s health benefits; standardized labeling requirements 
(e.g., statement of identity, Supplement Facts panel, list of ingre-
dients) for all products in the category; a defined safety stan-
dard; a post-marketing surveillance system; strong legal author-
ity for the agency to remove products with unacceptable health/
safety risk; health professional and consumer outreach for prod-
uct safety alerts; and a standard of manufacturing (i.e., GMPs) 
to help ensure quality products. With these elements, the $27 
billion dietary supplements industry clearly represents a major 
FDA regulated industry.75  With the complex, interrelated infra-
structure of regulations now in place to implement DSHEA and 
subsequent amendments, the myth that dietary supplements are 
an unregulated industry is definitely dispelled. 

This article was peer reviewed by numerous food and drug law 
attorneys with extensive expertise in the dietary supplements indus-
try. 
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 St. John’s wort (SJW; Hypericum perforatum, Clusiaceae) is 
used to treat mild-to-moderate depression, anxiety, some sleep 
disorders, and other conditions.2,3 Hippocrates first recorded its 
properties in ancient Greece, and a great deal of modern clinical 
research on SJW has been conducted. In his chapter on SJW in 
the 2010 edition of the Encyclopedia of Dietary Supplements, FDA 
psychopharmacologist Jerry Cott, PhD, wrote that it is “one of 
the best known and well researched of the western herbals.”3 The 
American Botanical Council’s 2010 Herb Market Report docu-
mented SJW as being the ninth best-selling herbal dietary supple-
ment in the US food, drug, and mass market channel—bringing 
in almost $9 million in sales.4 (This statistic does not include addi-
tional sales of SJW in other channels of trade.)

It is well known that many SJW preparations can interact with 
some prescription drugs by reducing blood plasma levels, most 
likely by inducing the important drug-metabolizing enzyme 
cytochrome P450 3A4 (CYP3A4) and drug efflux transporter 
P-glycoprotein (Pgp).3 In its petition, CSPI urges FDA to require 
dietary supplement manufacturers to include the following infor-
mation on all SJW dietary supplement product labels in a “promi-
nent” black box: “CAUTION: St. John’s wort interacts with some 
commonly used prescription and over-the-counter drugs. DO 
NOT USE this supplement if you are taking contraceptives, anti-
depressants, immunosuppressants (such as cyclosporine), antico-
agulants, Digoxin, HIV medicine, blood thinners, seizure-control 
medicine, cancer medicine, or any other medications.”1 Black box 
warnings, as being suggested by CSPI, are usually reserved for the 
most potentially dangerous pharmaceutical drugs. The Los Angeles 
Times reported that a black box warning is “the strongest the FDA 
issues short of taking a drug off the market.”5

The Hyperforin Issue
According to Francis Brinker, ND, a clinical assistant profes-

sor at the University of Arizona’s College of Medicine, “[CSPI] 
made several serious errors in judgment” (e-mail, November 
12-22, 2011). Dr. Brinker wrote the exhaustively researched Herbal 
Contraindications and Drug Interactions plus Herbal Adjuncts with 
Medicines (4th ed.; Eclectic Medical Publications 2010), which 
includes a detailed section on SJW drug interactions. He noted 
the organization’s failure to distinguish between SJW products 
that are high in the component hyperforin and those that are low 
in hyperforin content. “I don’t have a problem with reasonable 
and appropriate warning labels for high-hyperforin products used 
orally for greater than a week, but that needs to be specified.”

Hyperforin is one of SJW’s active constituents and is often 
referred to as the plant’s major antidepressant ingredient, though 
the complete chemistry and mechanisms behind SJW antide-
pressant efficacy remain undetermined.3,6 Hyperforin has been 
found to be the main cause of the herb’s impact on drug metabo-
lism, absorption, and bioavailability. As stated by Australian and 
German researchers in their 2011 letter to the editor of Pharma-
cological Research, “St. John’s wort extracts with a low hyperforin 

content (less than 1 mg daily) have not demonstrated any clinically 
relevant interactions so far.”6 Additionally, the SJW formulation 
Ze 117TM (manufactured by the Swiss company Max Zeller Söhne 
AG) contains virtually no hyperforin (<0.2%) and has been shown 
to pose no risk of herb-drug interactions, while still resulting in 
antidepressant efficacy.7 

Chief Science Officer of the American Herbal Products Associa-
tion (AHPA), Steven Dentali, PhD, also pointed out CSPI’s omis-
sion in a recent article in Natural Products INSIDER: “It should 
be kept in mind that formulations are available that don’t affect 
drug metabolizing enzymes,” Dr. Dentali was quoted as saying in 
the article. “Not all SJW extracts are equivalent, in other words.”8

Jonathan Treasure, a medical herbalist and co-author of Herb, 
Nutrient, and Drug Interactions: Clinical Implications and Thera-
peutic Strategies (Mosby Elsevier, 2007), also said that information 
on low/high-hyperforin is an important issue to include in a proper 
discussion on SJW. “In my view, this is mistaking the tree—or 
even a leaf on it—for the woods,” said Treasure. “This is a politi-
cal screed, not a scientific document” (e-mail, December 9, 2011). 

When asked about CSPI’s failure to differentiate between low- 
and high-hyperforin SJW products, CSPI’s Litigation Direc-
tor Stephen Gardner told the American Botanical Council: “It’s 
not clear whether low-hyperforin SJW products are sold in the 
US (drugstore.com doesn’t list any that claims ‘low-hyperforin’); 
there’s no official definition of low- and high-hyperforin; labels 
may not provide enough information; and it may be difficult for 
consumers to know for sure if the labeled amount of hyperforin is 
accurate” (e-mail, November 22, 2011).

“The current American commercial availability of low-hyperfo-
rin products is beside the point,” Dr. Brinker responded. “If there 
are none now, there may (and should and likely will) be tomorrow, 
simply because of this very issue, if it is addressed correctly.”

Drug Interaction Evidence
The evidence behind SJW herb-drug interactions is significant 

and the clinical implications are real, but these are not as alarm-
ing as CSPI’s petition would indicate. The Encyclopedia of Dietary 
Supplements—which has been extensively peer reviewed by numer-
ous experts in medicine—states: “Tolerability of SJW has been 
found to be very good with few adverse drug reactions reported. 
Extensive use in Germany has not resulted in reports of serious 
drug interactions or overdose toxicity.”3 While concern is appropri-
ate for medications (like cyclosporine and indinavir) that are acted 
upon by both CYP3A4 and Pgp systems, drugs that interact with 
only one of these “are not generally clinically relevant.” 

According to Treasure, the most glaring scientific error found 
in the CPSI petition is the failure to neither qualify nor quantify 
the validity of primary data on interactions. “From a qualitative 
point of view,” he said, “anyone familiar with the published data 
knows that the literature is uneven, flawed, and indeed error-
laden. Scientific botanical literacy is almost entirely absent from 
the indexed reports, many of the ‘case reports’ are merely brief 

Herbal Experts Say CSPI Petition for St. John’s Wort Warning 
Inaccurate 

In early November 2011, the nonprofit Center for Science in the Public Interest (CSPI) urged the US Food and Drug Admin-
istration (FDA) to require detailed warning language on all St. John’s wort products.1 In its citizen petition, CSPI asserts that 
“St. John’s wort and many commonly prescribed drugs simply don’t mix,” but some experts on St. John’s wort herb-drug inter-
actions say the group’s science is inadequate and inaccurate.

letters to the editor that are unverifiable, uninformative and unin-
formed, and replete with errors of commission and omission. From 
a quantitative point of view, the pharmacokinetic effect size is not 
discussed.” 

Importantly, said Dr. Brinker, CSPI omitted information on 
internal versus external preparations and uses, as well as inter-
nal dosage. For example, in a 14-day study with 96 participants 
assessing the impact on Pgp for the cardiac drug digoxin from 
co-medication with 7 different oral SJW preparations (standard-
ized extract, 2 powdered herb products, oil extract, tea, fresh juice, 
and Ze 117) at 10 different daily hyperforin doses, the latter 5 
preparations providing less than 5.4 mg hyperforin per day had 
no significant effect.9

“Not only are the SJW preparations vari-
able,” said Dr. Brinker, “but so are the proto-
cols and techniques for measuring effects of 
reduced drug bioavailability. To adequately 
assess the actual effects and risks requires 
in-depth analysis of each study’s parameters. 
Each combination of different SJW products 
and/or a different drug and/or a different 
person is different. What I most take issue 
with in the CSPI label warning is that SJW 
(even those with standardized high-hyperfo-
rin content) does not affect all medications, 
nor does it affect the different listed ones 
equally. Thus, there is a need to acknowledge 
relative risk based on the specific drug.”

While CSPI wrote in press release discuss-
ing its petition, “Women taking St. John’s 
wort and oral contraceptives may have 
unplanned pregnancies,” the evidence of asso-
ciated unwanted pregnancies are, necessarily 
for humans, all case reports, of which the one 
published in detail documented the woman as 
taking an unusually high dose of SJW (daily 
doses up to 1700 mg).10 Additionally, a study of Ze 117 resulted 
in no unplanned pregnancies in women who were taking a low-
dose oral contraceptive.6 Dr. Brinker continued, “Regarding this 
particular category of drug, the probability is unconfirmed. Birth 
control fails a lot of times for a lot of reasons.”

In its petition, CSPI discusses the alleged risk of taking SJW 
while also taking prescription antidepressants. “St. John’s wort can 
interfere with the action of various classes of anti-depressants and 
other drugs used in the treatment of psychiatric disorders,” CSPI 
wrote.1 But, according to Dr. Cott’s chapter on SJW in the Ency-
clopedia of Dietary Supplements, “the concern about interactions of 
SJW with other antidepressants are hypothetical,” as the data fall 
in the category of within the normal variation.3

Quality of Sources
The CSPI petition relies heavily on information published by 

the National Center for Complementary and Alternative Medi-
cine (NCCAM) at the National Institutes of Health—a seem-
ingly authoritative source. But, the main document CSPI used 
is NCCAM’s consumer publication, Herbs at a Glance: a Quick 
Guide to Herbal Supplements, which provides only a “basic under-
standing” and “is not designed to be a comprehensive source of 
information about these specific herbs.”11 Additionally, almost all 
of the references for the petition’s SJW-related scientific informa-
tion are at least 10 years old.1 The only one with a more recent 

date—2009—is a review of previous research and case reports.
CSPI also cited an article by former FDA director Jane Henney, 

MD, published in 2000 in the Journal of the American Medical 
Association (JAMA).1 CSPI wrote that in this article, Dr. Henney 
“warned that ‘health care providers should alert patients about 
these potential drug interactions’ because St. John’s wort interacts 
with many drugs that are used to treat heart disease, depression, 
seizures, certain cancers, as well as drugs that prevent transplant 
rejection and pregnancy.”

Noting that most of what Dr. Henney wrote in the article is 
true, based on the limited evidence at that time, Dr. Brinker said: 
“I don’t know why [CSPI] goes all the way back to 2000 to get a 

statement on SJW that is a decade out-of-date, aside from claiming 
institutional authority.”

In addition, a peer reviewer of this HerbalGram article noted 
that the NCCAM and JAMA references are not reliable sources 
of scientific information on herbs due to poorly documented case 
reports and research, as well as “wild speculation.” 

Legal and Regulatory Implications
The legal grounds on which CSPI based its petition to FDA 

consist of the misbranding provisions of the Federal Food, 
Drug, and Cosmetic Act. CSPI wrote: “Under the Act, a food is 
‘misbranded’ if its labeling is ‘false or misleading in any particular.’ 
Both Congress and FDA have clarified that labeling is misleading 
if it ‘fails to reveal facts… material with respect to consequences 
which may result from the use of the article…’ FDA has further 
clarified in its regulations that ‘[a]ffirmative disclosure of mate-
rial facts… may be required’ by regulation or court enforcement 
action.”1

In 2002—almost a decade ago—ABC’s publication HerbalGram 
reported on the legal and regulatory environment surrounding 
“failure to warn” allegations upon manufacturers.12 Author of 
the article, Paul D. Rubin, Esq.—a partner in the food and drug 
practice group of Patton Boggs LLP in Washington, DC—wrote 
that the decision to include a drug interaction warning on dietary 
supplement labeling depends upon a wide range of factors, includ-

St. John's Wort Hypericum perforatum. Photo ©2012 Steven Foster
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ing: “(1) the likelihood of a potential interaction; (2) the potential 
severity of a potential interaction; (3) whether the interaction is 
well known by the general population or scientific community; (4) 
whether drug product labeling already warns against ingestion of 
the herb or dietary supplement; and (5) the level of the herb pres-
ent in the dietary supplement.” 

Rakesh Amin of the Chicago law firm Amin Talati, LLC, who 
is both an attorney and a pharmacist, agreed with CSPI that 
FDA has the authority to require warning labels on herbal dietary 
supplements—which, under federal law, are regulated as foods—
though he noted that he is not aware of such labels existing for any 
other herbal dietary supplements (e-mail, November 29, 2011). 
AHPA’s Dr. Dentali pointed out that some natural foods like 
grapefruit juice and leafy greens have significant interactions with 
some drugs, but are not required by FDA to feature warning labels. 
As noted by a peer reviewer of this article, many pharmaceutical 
drugs that are known to interact with natural substances like foods 
and herbs are required by federal drug regulations to feature warn-
ing statements within their informational leaflets. 

Similarly, in the aforementioned HerbalGram article, Rubin 
also indicated that if prescription drug companies already include 
interaction warnings on their drug labels, requiring dietary supple-
ments to include identical interaction warnings could be viewed 
in many cases as being “redundant, unnecessary, and contrary to 
industry custom.” He continued, “Except in a few situations, such 
as iron-containing dietary supplements and foods and supplements 
containing psyllium [Plantago spp., Plantaginaceae], the FDA 
does not mandate the content or format of warnings that must be 
included on foods or dietary supplements.” Rubin stressed that the 
decision to include herb-drug interaction warning labels on dietary 
supplements is a complex one that all dietary supplement manu-
facturers should consider carefully based upon a thorough evalua-
tion of related scientific developments, industry custom, and legal 
advice.

A press release discussing the petition quotes CSPI’s Gardner as 
saying, “Companies have taken a minimalist approach designed 
to protect themselves from litigation, rather than actually protect-
ing consumers’ health.” Amin said this statement is not entirely 
accurate. “Some companies do provide specific material risks and 
some do use boilerplate warnings,” he said. “A caution or warning 
statement asking consumers to consult with their doctor if they are 
taking any medication is sometimes preferred because [it] would 
provide an argument that an adequate warning was given. We 
don’t think there is any correlation between boilerplate warnings 
and specific warnings in terms of liability.”

Manufacturer Reactions
Since July of 2000, AHPA has recommended that its members 

include the following statement on their SJW product labels: 
“Notice: Do not use this product while taking any prescription 
drug(s) without the advice of your prescribing physician. Avoid 
excessive exposure to UV [ultraviolet] irradiation (e.g., sunlight; 
tanning) when using this product.”13

“CSPI has not discovered any new information, but is only 
acknowledging what AHPA has known for many years with regard 
to the possibility for some St. John’s wort ingredients to interact 
with certain drugs,” said AHPA President Michael McGuffin in 
a press release. “But this information is already disclosed through 
the broad use in the herbal trade of AHPA’s labeling policy for St. 
John’s wort, and we do not agree that a black box warning—gener-
ally limited to only the most dangerous drugs—is warranted.”14 

AHPA’s press release called the CSPI petition “redundant to estab-
lished industry policy.”

As noted in CSPI’s petition, some SJW products currently avail-
able to American consumers do warn against herb-drug interac-
tions, but some do not.1 In a table appended to the petition, CSPI 
listed the warning information of 11 different commercial brands 
of SJW products available in the United States. Nine of these prod-
ucts feature some sort of precaution and/or herb-drug interaction 
language, most often by suggesting that customers consult with 
their physicians if taking any prescription medications.

The situation in Europe is somewhat different, with many 
countries regulating SJW products as drugs and requiring specific 
warning labeling.

Dr. Willmar Schwabe Pharmaceuticals, a leading German 
developer of plant-based medicines and other healthcare products, 
markets SJW products in several European countries. Dr. Cott 
wrote in the Encyclopedia that “SJW preparations have become 
increasingly popular in Germany where they are approved for 
use in the treatment of mild-to-moderate depression and have 
remained a first-line treatment for many years.”3

According to Ulrich Mathes, PhD, head of International Regula-
tory and Scientific Affairs for Schwabe, most EU countries require 
SJW products to be sold as drugs, while others allow them to also 
be sold as dietary supplements. “The dietary supplement products 
have no warning statements regarding interactions on their labels 
in contrast to the drug products,” he said (e-mail, November 23, 
2011). SJW products classified as drugs in the European Union 
must feature warning labels discussing possible drug interactions 
according to information published by the Herbal Medicinal Prod-
ucts Committee (HMPC) of the European Medicines Agency.15

In 1993, the Swiss herbal medicine manufacturer Zeller devel-
oped its over-the-counter, low-hyperforin SJW extract Ze 117 
(brand name Remotiv®). Ze 117 contains less than 1% hyperforin, 
which corresponds to less than 5 mg hyperforin when taking a 
daily dosage of 500 mg extract. According to Catherine Zahner, 
PhD, medical director at Zeller, because Ze 117 was shown in 
clinical trials to have an improved safety margin concerning drug 
interactions, Switzerland’s drug agency gave it a Class D designa-
tion, allowing it to be sold in drugstores and pharmacies (whereas it 
previously could only be sold in pharmacies as Class C). Remotiv, 
however, is not currently available in the United States. (Note: In 
Switzerland, as well as in Germany, there is a distinction between 
a pharmacy [where prescription drugs are sold] and a drugstore, 
where only nonprescription items are available.)

Despite its significantly decreased chance of producing drug 
interactions, Remotiv’s informational package leaflet contains this 
“important information” statement: “St. John’s wort preparations 
can influence the effect of many other drugs in a negative way. If 
you are already taking other medication, especially prescription 
drugs, you should take Remotiv® 250 only after consultation and 
approval by your doctor.” The leaflet—which serves as a reference 
document available for patients—also discusses SJW’s connec-
tion with photosensitivity and weakening the effect of medica-
tions. It states: “For preparations with a low hyperforin content 
such as Remotiv® 250, it has been shown that such changes in 
effect are unlikely over a limited treatment period. Even so, you 
are not recommended to take Remotiv® 250 if you are using the 
following medicines,” and goes on to list 12 different medicines 
and medicine categories, including oral contraceptives, certain 
antidepressants, anti-retroviral agents, anti-blood-clotting agents, 
and certain anti-cancer agents.

“All SJW products in Switzerland carry such labels,” said Dr. 
Zahner. “The same applies to [the rest of] Europe. The recently 
published HMPC monograph for St. John’s wort indicates similar 
labeling for contraindication and interactions sections.”

“We basically agree with [the CSPI] petition’s content,” Dr. 
Zahner continued. “However, we would like to emphasize the need 
for discussion about the interaction potential based more on the 
content of hyperforin in SJW products. Based on literature data, 
hyperforin is the most important constituent of SJW responsible 
for drug-drug-interactions. The content of hyperforin should, 
therefore, be restricted, as it is in Switzerland” (e-mail, November 
25, 2011).

Conclusion
In response to ABC’s inquiry on its intended response to CSPI’s 

petition, FDA wrote that it has received the document and will give 
it “careful consideration” (S. Cianci, e-mail, November 30, 2011). 
Despite issues raised about alleged scientific inadequacies and inac-
curacies—especially those concerning the hyperforin issue—CSPI 
told ABC that it does not plan to amend any part of its petition.

As Rubin noted in HerbalGram in 2002, “Even if an herbal 
ingredient is capable of interacting with a drug, it should be deter-
mined whether the ingredient could cause such an interaction at the 
level included within the food or dietary supplement. Many foods 
and dietary supplements contain very low levels of certain herbal 
ingredients, and assuming the background science supports the 
conclusion that interactions do not occur at such levels (taking into 
consideration daily consumption patterns), an interaction warning 
might not be necessary.”12 However, the issue is distinctively excep-
tional for relatively high-hyperforin SJW products, as the level of 
consumption of SJW extracts (usually 300 mg, 3 times per day) 
has been associated with several types of documented interactions.

“In my view,” said Treasure, “it’s obvious the CPSI document is 
not a serious scientific or clinical discussion piece—it’s a politically 
motivated sleight of hand which attempts to position a herbal mate-
rial as a dangerous drug. In calling for a ‘black box’ label the CPSI 
document explicitly identifies SJW with the most toxic licensed 
pharmaceuticals. The criteria for black box labeling are variable but 
do require well-documented potential for extremely serious adverse 
effects with proven fatality. To put things in perspective, acetamin-
ophen is well known to have the potential to be able to cause fulmi-
nant hepatic failure and contributes significantly to the number of 
patients requiring liver transplant. It is an [over-the-counter] drug 
which does not carry any black box warning. The CPSI  ‘black box’ 
petition attempts to elevate the effects of SJW on physiology to that 
of the narrow therapeutic index pharmaceutical drugs.” 

“The main issue here is that the complete scientific database of 
human studies needs to be used, not ignored,” said Dr. Brinker. 
“The CSPI petition asking for a warning for all SJW preparations 
equally for all drugs listed and for all medications in general is 
not a good application of pharmacological understanding. If they 
choose to ignore those studies and preparations that were negative 
for specific interactions, it is equivalent to others’ ignoring the stud-
ies that were positive for interactions.”

Dr. Brinker, continued, “The fact that CSPI states that this is 
the first herb for which they hope to require a (falsely exaggerated) 
warning label indicates that they must be held accountable for 
accuracy in this case so that it will be expected in future requests 
as well. If they are allowed to cherry-pick data now, they will do so 
again and again. The issue here is independent of current products 
on the market. A precedent is being set. The future is at stake.”

American Botanical Council Founder and Executive Direc-
tor Mark Blumenthal noted that although he frequently agrees 
with and appreciates many of the initiatives created by CSPI, in 
this particular case, he believed that CSPI had not conducted an 
adequate scientific review of the existing literature on SJW. “It’s 
important for CSPI to live up to its middle name, Science. In this 
case, the evidence suggests that they have fallen short.” 

 
—Lindsay Stafford
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Although popular in ethnic grocery 
stores and in products intended for infant 
colic, in North America, star anise is 
seldom found in herbal dietary supple-
ments. According to a 2003 US Food 
and Drug Administration (FDA) release, 
“FDA became aware that brewed ‘teas’ 
containing star anise were associated with 
illnesses affecting about 40 individuals, 
including approximately 15 infants. The 
illnesses, which occurred over the last 
2 years, ranged from serious neurologi-
cal effects, such as seizures, to vomiting, 
jitteriness, and rapid eye movement.”1 

Three herb organizations—the Ameri-
can Botanical Council (ABC), the Amer-
ican Herbal Pharmacopoeia (AHP), and 
the American Herbal Products Associa-
tion (AHPA)—currently provide infor-
mation resources to help members of the 
herb and spice industries determine the 
proper identity of each type of star anise 
to prevent the occurrence of confusion 
and adulteration. 

On November 9, 2011, AHPA, the 
leading herb industry trade association in 
the United States, issued a press release 
announcing that it was adding star anise 
(Illicium spp.) to its Guidance on Known 
Adulterants, part of its Botanical Authen-
tication Program.2 The announcement is 
the latest in a series of such postings by 
AHPA over the years; it has listed about 
13 herbs it determined to be known adul-
terants and made them available in the 
Trade Recommendations section of the 
AHPA website. 

ABC, AHP, and AHPA Provide Identity Information on Star 
Anise Confusion

Over the years, members of the herb industry and botanical research communities have been aware of the occasional 
confusion and misidentification of the toxic Japanese star anise (Illicium anisatum, Illiciaceae) as the safe Chinese star 
anise (I. verum). The star-shaped fruits of both plants look almost identical to the untrained eye and thus, Japanese star 
anise is sometimes inappropriately added to tea blends in some ethnic groceries and other outlets when the Chinese star 
anise was presumably intended. 

In its release, AHPA’s President Michael McGuffin is quoted 
as saying, “With this latest listing of star anise, AHPA expands 
its 14-year leadership in the area of identifying adulterants 
and creating standards for ingredient authentication under 
the AHPA Botanical Authentication Program. With the active 
participation and input from our membership and the in-depth 
work of three AHPA committees, we will continue to expand 
the knowledge base around these most important concerns for 
the trade.”

AHP Provides Star Anise Identity Monograph 
Also on November 9, AHP, a nonprofit organization that 

produces among the highest quality botanical ingredient mono-
graphs in the world, issued a release informing the herb commu-
nity that in 2006, the FDA commissioned AHP to produce a 
quality control document on star anise, Differentiation Between 
Star Anise (Illicium verum) and the Toxic Adulterant Shikimi 
(Illicium anisatum).3,4

According to AHP, “The publication provides a detailed 
review of the toxicity, history of adulteration, and botanical, 
morphological, microscopic, organoleptic, and chemical differ-
ences between the species. Analytical methods for differentiat-
ing between the species include colorimetric assays used by early 
pharmacognosists (in a simple color reaction test shikimi [the 
Japanese name for Japanese star anise] gives a yellow color and 
true star anise a pink to red color), HPTLC [high-performance 
thin-layer chromatography], and a HPLC-MS [high-perfor-
mance liquid chromatography-mass spectrometry] method that 
is routinely used in the European Union to prevent Illicium adul-
teration. As with all AHP monographs, the Illicium document 
provides detailed photographic images of the true and adulterat-
ing species along with clear images of the colorimetric assay and 
HPTLC chromatograms. Perhaps most importantly, the AHP 
Illicium monograph provides commentary as to the strengths 
and limitations of the various testing methodologies.”

According to AHP Executive Director Roy Upton in the 
AHP release: “The adulteration between these two species has 
occurred since at least the late 1800s and has persisted through-
out the past decades. The problem is compounded by the fact 
that numerous plants used in Mexico are referred to as ‘anis’ in 
Spanish, including fennel (Foeniculum vulgare [Apiaceae]) and 
anise seed (Pimpinella anisum [Apiaceae]), both of which are 
used for colic in babies. Thus, it is extremely important for these 
species of star anise to be clearly distinguished.”

The AHP release noted that the inclusion of Illicium on 
AHPA’s adulterants list is tantamount to a trade recommenda-
tion encouraging industry and AHPA members to ensure they 
have adequate testing methods for distinguishing between true 
and adulterated species.

AHP also mentioned that other known adulterants on AHPA’s 
list for which AHP has detailed monographs include bilberry 
(Vaccinium myrtillus, Ericaceae), black cohosh (Actaea racemosa, 
Ranunculaceae), and aristolochic acid (derived from plants in 
the genus Aristolochia, Artistolochiaceae)—this monograph 
commissioned by FDA and in collaboration with the State Food 
and Drug Administration of China, the Therapeutic Goods 
Administration of Australia, University of Mississippi, and Kew 
Gardens in London.

The star anise identification document is available from AHP 
for $125.00 (AHPA and ABC members receive 10% off). Other 
identification and quality control materials plus AHP’s herbal 

monographs are available through AHP at www.herbal-ahp.org 
or by contacting AHP at 831-461-6318; email: ahpadmin@got.
net.

ABC Star Anise Information
As noted above, the knowledge of possible confusion of these 2 

herbs is not new. In September 2003, ABC issued a press release 
and published an HerbalGram article on this subject, subsequent 
to an FDA consumer warning on star anise confusion.1,5 In addi-
tion, as far back as 1997, ABC published an HerbClip summa-
rizing a short article in Economic Botany on the confusion in 
common names for these 2 herbs and the resulting problems in the 
marketplace.6 And again, in 2006, ABC published an HerbClip 
describing a paper in the Journal of Agriculture and Food Chem-
istry that discussed the use of thin-layer chromatography and 
HPLC-MS methods to distinguish the 2 types of star anise.7  

—Mark Blumenthal
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Figures 1 and 2. Macroscopic images of 
star anise (Illicium verum)
1a-d. Star Anise (I. verum)
a) Whole fruit: top view.
b) Whole fruits: bottom and top view.
c) Sectioned fruit showing the apex of the 
columella (top of image).
d) Sectioned follicles, seeds, and pedicels.
2a-d. Star Anise (I. verum)
Courtesy of American Herbal 
Pharmacopoeia. Reprinted with 
permission. 
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The NHANES Program
The NHANES program began more than half a century ago 

as an effort to gather information about specific health issues in 
different population groups. In the late 1990s, the focus of the 
study shifted toward collecting information to assess the over-
all health and nutrition status of Americans. Each of the study’s 
5,000 participants undergoes thorough medical, dental, and physi-
ological examinations. Additionally, participants are interviewed 
by trained professionals to gather demographic, socioeconomic, 
dietary, and other health information. 2

Instead of publishing results annually, NCHS compiles multiple 
years of data into separate groups to be analyzed. NHANES I, II, 
and III were conducted from 1971 to 1994. Since then, the annual 
study has been referred to as the Continuous NHANES, or simply, 
NHANES. In addition to providing information about dietary 
supplements, data from the NHANES are used to determine risk 
factors for disease; to create national standards for height, weight, 

and blood pressure measurements; and to determine health and 
nutrition concerns for particular groups of people, such as the 
elderly. In the past, NHANES data have been used to create pedi-
atric growth charts, raise awareness about dangerous levels of lead 
in blood, and initiate health programs designed to end the obesity 
epidemic.2 

Despite the strengths of the NHANES, the authors who 
analyzed the data noted that the lack of standardized defini-
tions for certain supplements, such as multivitamin/multi-mineral 
supplements (MVMMs) and botanicals, makes it extremely 
difficult to compare results to other studies.3 Furthermore, the 
study relies heavily on participant recall, which is only as accu-
rate as the participant’s memory. And with any study, biases are 
possible. Experimenter bias occurs when the researcher intention-
ally, or inadvertently, records data in a way that favors a particu-
lar outcome. Researcher bias occurs when the participant acts or 
responds in a way that portrays him or herself in a positive light. 

Nutrition Industry and Market Research Organizations 
Fill Data Gaps on Supplement Use

In April, 2011, the National Center for Health Statistics (NCHS) published a brief that reviewed past years’ dietary supple-
ment use in the United States.1 The data were taken from the National Health and Nutrition Examination Survey (NHANES), 
a multi-decade program designed by the Centers for Disease Control and Prevention to assess the health and nutrition status 
of Americans. The NHANES is considered a pinnacle of health evaluations; however, the most recent published data regard-
ing dietary supplements are almost 6 years old. In the time since this data were gathered, several non-governmental organi-
zations—e.g., trade associations and market research firms—have filled in the information gaps with surveys of their own 
design. Although many supplement statistics have remained stable over the years, an analysis of the most recent data reveals 
current and future consumer trends.

Each of these things has the potential to skew results.
The dietary supplement data analyzed in the April 2011 

NCHS brief were collected between 2003 and 2006. According 
to the data, dietary supplement use is common in the United 
States. The NHANES III (1988-1994) found that 35% of males 
and 43% of females used dietary supplements. Continuous 
NHANES data from 2003 to 2006 found that 44% of males 
and 53% of females, or approximately half the population, 
used dietary supplements. MVMM supplements were the most 
frequently used (33%), followed by botanicals (14%) and amino 
acids (4%).3 

One of the more significant findings from the 2003 to 2006 
data was an increase in calcium use in women aged 60 or older, 
from 28% to 61%.3 Although the authors of the analysis did not 
discuss this result, mainstream media and commercial coverage 
of the benefits of calcium for bone health in the early 2000s may 
have been partially responsible.

Industry and Research Groups’ Recent Data 
Using more recent data from several leading industry and 

market research organizations—including the Natural Market-
ing Institute (NMI), the Council for Responsible Nutrition 
(CRN), and the Nutrition Business Journal (NBJ)—patterns in 
the data become recognizable. CRN’s 2010 Consumer Survey on 
Dietary Supplements, for example, found that 66% of US adults 
consider themselves supplement users, a significantly higher 
percentage than what was found in the 2003-2006 NHANES. 4

NMI’s 2010 Health and Wellness Trends Database found a 
substantial increase in herbal supplement users over the past 
decade as well. (Editor’s note: The term “herbal supplement” was 
not defined in the survey, so it is possible that some non-herbal 
supplements may have been considered by survey participants, as 
such distinctions are not always clear to consumers.) Forty-seven 
percent of survey respondents said they had taken an herbal 
supplement in the past year, up from 37% in 2000. Similarly, 
condition-specific supplement usage also increased during this 
time, from 22% to 48%.5 According to CRN’s survey, 82% 
of supplement users said they were confident about the “safety, 
quality, and effectiveness” of dietary supplements—up slightly 
from 80% in 2007.4 

Many of these numbers have remained stable over the past 
few years, despite global economic woes. “It’s encouraging that 
during these touch economic times, consumers are maintain-
ing their supplement regimens,” said Judy Blatman, senior vice 
president of communications at CRN, in a 2010 press release. 
“It’s clear that year [after] year they still place value on these 
products.”4

More significantly, the percentage of supplement users taking 
vitamin D increased from 16% in 2008 to 27% in 2010. “The 
ever-growing body of research on the benefits of vitamin D has 
been widely circulated in scientific journals, among healthcare 
practitioners and within popular press, so it’s no surprise that we 
are seeing more consumers adding it to their existing supplement 
routines,” said Blatman. 4

CRN’s survey was conducted online by the market research 
company Ipsos Public Affairs and funded by CRN. Accord-
ing to Blatman, the annual survey, which began in 2000, is 
projectable to the general public, although Blatman advised that 
no survey is perfect. For example, answers will vary depending 
on how questions are asked and how supplements are defined. 
“As long as you’re willing to admit there are limitations in your 

survey, people are willing to take that into account,” she said 
(oral communication, August 29, 2011).

In their September 2010 newsletter, NBJ voiced a similar 
opinion. “Although the findings generated by each research 
group can vary rather significantly at the micro level, one macro 
trend is clear: An involvement in promoting health and well-
ness is no longer seen only among a niche group of consumers; 
rather, nearly every demographic embraces this goal—at least to 
some extent.”6

Current and Future Trends
The global herbal supplements and remedies market is 

projected to reach $93.15 billion by 2015, according to Global 
Industry Analysts, Inc., a market research organization. This 
broad market category includes several popular herbs such 
as ginkgo biloba (Ginkgo biloba, Ginkgoaceae), echinacea 
(Echinacea spp., Asteraceae), and aloe vera (Aloe vera, Aspho-
delaceae), as well as “specialty herbs” (e.g., black cohosh 
[Actaea racemosa, Ranunculaceae], green tea [Camellia sinensis, 
Theaceae], milk thistle [Silybum marianum, Asteraceae]), “multi-
herbs,” and other herbal supplements. The organization attri-
butes this increase to the large number of aging baby boomers, 
“to consumer awareness about general health and well being,” to 
the strong safety record of herbal supplements, and to a general 
trend toward using natural, preventative care to stay healthy.7 

Negative press about herbal supplements during the past 2 
decades is fading in the minds of consumers, Global Industry 
Analysts, Inc. reported earlier this year. The herbal and botani-
cal supplement market, it says, is “slowly crawling out of the 
vicious circle of negative publicity framed across certain contro-
versial ingredients such as ephedra [Ephedra sinica, Ephedraceae] 
and kava [Piper methysticum, Piperaceae].”

Further, the steady consumption of herbal and botanical 
supplements has been helped by certain herbs that have crossed 
over to the mainstream market. Now, common botanicals 
include Asian ginseng (Panax ginseng, Araliaceae), açaí (Euterpe 
oleracea, Arecaceae), guarana (Paullinia cupana, Sapindaceae), 
and green tea.7

In its 2010 Herb Market Report published in HerbalGram, 
the American Botanical Council (ABC) reported the top-sell-
ing herbal dietary supplements in all channels of trade. The 
one channel in which the most precise data are available is the 
Food, Drug, and Mass Market Channel (FDM; including drug-
stores, large retailers, etc.), where the top-selling herbal supple-
ments include cranberry (Vaccinium macrocarpon, Ericaceae), 
saw palmetto (Serenoa repens, Arecaceae), soy (Glycine max, 
Fabaceae), and garlic (Allium sativum, Amaryllidaceae), among 
others. “The popularity of food-based herbs is indicative of the 
fact that many popular herbal supplements are not exotic or 
arcane medicinal ingredients but have been used for centuries 
(and millennia) as foods and spices,” the report concluded.8

Notably, the economic recession appears to have had very little 
effect on the dietary supplement industry with respect to over-
all sales. According to 2010 data from NBJ, 74% of supplement 
users haven’t changed their supplement routines, 6% have opted 
for lower-cost varieties, and 11% of users have actually increased 
their supplement usage. “When you no longer have a job or 
health insurance, a multivitamin is a pretty cheap insurance 
policy,” explained Scott Van Winkle, managing director for the 
consumer research agency, Canaccord Genuity, in a September 
2010 NBJ article.6
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Concerns about the economy have not had as much of an 
effect on what supplements people are buying as on where they 
are buying them. ABC’s 2010 Herb Market Report found that 
herbal supplement sales increased in the mainstream food, drug, 
and mass markets. The data showed an increase of 4% to $914 
million in 2010 from $878 million in 2009. Combined growth 
in all channels, however, was less substantial—only 0.2% in 
2010.8 “Consumers have changed where they are shopping these 
days,” said Maryellen Molyneaux, NMI’s president and manag-
ing partner, in NBJ. “They are shopping more at club stores and 
mass merchandisers and they are looking more at private label. 
There is definitely more competition from mainstream outlets 
and the Internet.”8

The largest generation of Americans is beginning to retire 
and many older individuals have made staying active a prior-
ity. Taking supplements has become part of this goal for many 
Americans. “People are making a transformation toward [want-
ing] a higher quality of life,” said Shelly Balanko, vice president 
of ethnographic research for The Hartman Group—a market 
research firm that tracks sales in the natural food channel—in 
the September 2010 issue of NBJ. “In years past, wellness was 
more about longevity. Then, in 2007, we saw a shift to quality 
of life, and we [saw] it more … in 2010.”6

In addition to an increase in popularity of age-related supple-
ments, certain products have started to become popular among 
all age groups. “We believe what is coming in future years is 
that mainstream consumers will see digestion as a foundation 
of health and [a] place where illness can take root,” predicted 
Balanko. “[Leading-edge consumers] will begin using digestive 
enzymes and continue their use of probiotics with the belief that, 
if digestion is taken care of, other aspects of their health will be 
taken care of as well.”6

With the ongoing obesity epidemic, weight loss continues 
to be a primary concern for many Americans, and more atten-
tion has been placed on natural alternatives to common table 
sugar (sucrose). No-calorie stevia (Stevia rebaudiana, Asteraceae) 
extract and the increasingly popular agave (Agave americana, 
Asparagaceae) syrups have already become commonplace in 
most specialty food retailers. “The issue of sweetness and forms 
of sugar used, such as artificial sweeteners, are all issues that are 
not going away,” said Molyneaux. “Consumers are learning that 
less sugar and less sweetness is good.”6

Supplements Will Survive
Having survived, even prospered, in the worst recession since 

the Great Depression, dietary supplement sales are projected to 
increase over the next several years. Widespread acceptance of 
certain botanicals such as agave and açaí, an aging population 
focused on staying active, and a more holistic view of health have 
all contributed to the continued success of the industry.

The economic downturn, in fact, may have contributed to 
the industry’s growth. “We have a new era of opportunity that 
is driven by consumers,” said Molyneaux. “They have a renewed 
sense of self-reliance and responsibility.”6

For some, turning to dietary and herbal supplements is 
common sense. “With this kind of economy, people are 
taking a more proactive approach to their health because 
they can’t afford to be sick,” said CRN’s Blatman. “Supple-

ments play an important role in staying well to begin with. As 
our country moves away from sick care to well care, there’ll 
continue to be a growing role for dietary supplements.”  

—Tyler Smith
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Chromatographic Fingerprint Anal-
ysis of Herbal Medicines: Thin-Layer 
and High Performance Liquid Chro-
matography of Chinese Drugs, 2nd 
edition, revised and enlarged by Hildebert 
Wagner, Rudolf Bauer, Dieter Melchart, 
Pei-Gen Xiao, and Anton Staudinger 
(eds.). New York: Springer; 2011. Hard-
cover, 1024 pages (Vols. 1 & 2). ISBN 
9783709107621. $319.00

The second edition of Chromatographic 
Fingerprint Analysis of Herbal Medicines 
builds on the foundational 
knowledge of Plant Drug 
Analysis: A Thin Layer Chro-
matography Atlas by Wagner 
& Bladt (Springer Verlag, 
2001). Spread over 2 volumes, 
this work provides analytical 
overviews of 80 frequently 
used Chinese medicinal herbs. 
Each herb is described in a 
separate monograph with 
each volume containing 40 
monographs. Although the 
order of the monographs may 
appear random to some read-
ers, the tables of contents are organized 
by the herbal drugs’ pharmacopeial name 
(frequently used in China, Europe, and 
elsewhere, but seldom used in the United 
States), Latin binomial, and Chinese 
pinyin name. There is an index devoted 
solely to chemical compounds and classes 
as well, which greatly aids in locating 
monographs of interest.

The monographs follow a general 
template to convey the pertinent infor-
mation. A brief description of the herbal 
drug—including medicinal effects, 
constituents, pharmacology, and toxicol-
ogy—is followed by a description of the 
analytical methodologies for the finger-
printing methods. This information is 
derived from the Pharmacopoeia of the 
People’s Republic of China (2005) and 
other sources, all of which are referenced 
at the end of each monograph. The mono-
graphs are substantially supplemented 
with figures showing chemical struc-
tures, TLC (thin-layer chromatography) 
plates, chromatograms, and UV (ultra-
violet) spectra, thereby providing excel-
lent visual representations of analytical 
results. In some cases, profiles of common 
adulterants are also shown, which can be 
extremely valuable information, particu-
larly in the context of setting product 
specifications.

Although all the monographs follow 
the same general template, there are 

inconsistencies across the monographs, 
such as the presentation of chromatogra-
phy conditions and the amount of discus-
sion provided; plus, the literature reviews 
vary with respect to how current they are 
in each monograph. These inconsisten-
cies are likely the result of the collabora-
tive nature of the book and a reflection of 
the many years of work since the publica-
tion of the first edition. Overall, this does 
not detract from the intent of the work, 
which serves as a condensed summary 

for the identity and use 
of these herbal drugs. 
However, readers should 
remain aware that the 
most current information 
on these herbal drugs may 
not be reflected in these 
monographs. For example, 
the main active compound 
in Salvia miltiorrhiza 
(Lamiaceae) is now known 
to be lithospermic acid B, 
not salvianolic acid as is 
listed in the second volume 

on page 903.1
The appendices of this book are a 

fount of useful information, including 
tables summarizing the herbal entries 
covered, along with the significant 
marker compounds and associated chem-
ical classes of interest.  Further, there is a 
section describing basic solvent systems, 
reagents, and columns that can be used 
as a starting point for the analysis of the 
major chemical classes via TLC, GC 
(gas chromatography), and HPLC (high-
performance liquid chromatography)-
fingerprint techniques. Combined with 
the general guidelines presented in the 
first volume’s introduction, this table is 
a welcome reference point from which 
to start the development of fingerprint 
methodologies.

The analytical methodologies described 
were designed to meet the European 
Drug Regulatory Authority’s identity 
standards to prove the authenticity of 
Chinese herbal drugs. In this respect, 
the book serves as a valuable resource, 
although I was surprised there was no 
discussion of reference materials, either 
botanical or chemical. Additionally, with 
these methods being mainly qualitative, 
they do not provide quantitative informa-
tion of chemical constituents that may be 
necessary for establishing specifications 
for drug strength. 

The most significant omission for this 
work is the absence of a section describing 

system suitability and validation param-
eters. For a variety of reasons, analytical 
methods seldom work exactly as envi-
sioned or described when transferred into 
a new setting. Method validation aside, at 
the very least there are system suitability 
elements that should be included with any 
test methods that are established prior to 
use. Including general requirements in an 
appendix, for example, would have been 
helpful. Taking this extra step would 
better enable the direct application of 
these methods into an industrial setting 
for manufacture of products. Although 
this book is a good place to start, users, 
especially those complying with the 
United States Dietary Supplement Good 
Manufacturing Practices, are responsible 
for ensuring methods employed are suit-
able for their intended use. With a lack 
of information or discussion on method 
validation parameters and authentication 
of botanical reference materials, includ-
ing inherent botanical and chemical vari-
ability, this work does not rise to the level 
of pharmacopeial monograph or official 
method.

It must be recognized that this is a 
monumental body of work, representing 
over a decade of collaborative efforts, and 
I applaud the new addition of other chro-
matographic fingerprinting techniques in 
addition to the traditional TLC meth-
ods. Overall, the monographs and the 
supplemental information provided in 
the appendices and beginning chapters of 
this work provide an excellent foundation 
from which methodologies can be tested 
and developed. Essentially, these volumes 
serve—in both research and industrial 
settings—as a useful laboratory manual 
for the analysis of Chinese herbs using 
commonly employed analytical tech-
niques and readily available equipment. 

—Paula N. Brown, PhD
Director, Natural Health and Food 

Product Research Group 
Centre for Applied Research 

and Innovation, BC Institute of 
Technology 

Vancouver, BC, Canada
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The Power of the Poppy by Kenaz 
Filan. Rochester, Vermont: Park Street 
Press; 2011. Paperback; 312 pages. ISBN: 
978-1-59477-399-0. $18.95.

Humans have enjoyed a long history 
of interaction with the opium poppy 
(Papaver somniferum, Papaveraceae). 
Many books have been written on this 
well-known plant and its dynamic 
cultural effects on various civilizations. 

The Power of the Poppy attempts to 
cover the entire history of 
humankind’s use of the 
poppy plant. Reading the 
back cover description, the 
reader is promised a review 
of how the opium poppy 
has intertwined with human 
civilization from its early 
beginnings; how poppy 
derivatives can provide both 
benefits and negative conse-
quences; the toll opioid use 
has taken on various celeb-
rity and historical person-
alities; and “techniques of 
cultivation, extraction, and 
safe consumption along 
with methods for overcoming addiction 
and staying ‘clean’…”—suggesting that 
it will reveal or provide techniques to 
use the plant to induce visions. Unfortu-
nately, the book fails to deliver on many 
of these promises and the rest are deliv-
ered in minimal detail and with little 
substance. The promises on the back 
cover appear to be more the publisher’s 
promotional message than a commit-
ment from the author.

The writer, Kenaz Filan, is the author 
of several how-to books on “vodou 
magic” and is the former editor of 
newWitch magazine. The authority he 
takes to present this work, one assumes, 
derives from his experiences with occult 
magic. Herbal author Stephen Harrod 
Buhner’s glowing recommendation on 
the back cover suggests the book may be 
more about a personal relationship with 
the plant rather than an encyclopedic 
presentation of scientific facts.

Starting with the introduction and 
continuing throughout the book, the 
author uses conjecture and unsubstan-
tiated claims, mixed with documented 
data, and evokes strong emotions to 
make his points rather than relying 
on the support of well-referenced facts 
and logic. His style relies heavily on 
persuasive techniques used in some belief 
systems (i.e., magic and the occult), 

rather than on scientific or factual deliv-
ery of information. From the beginning, 
it is clear the author’s target audience is 
the unwary reader looking for unusual 
perspectives, persons alienated by science 
or modern society, and those who lack an 
extensive background in opioid chemis-
try and pharmacology. Such readers will 
likely fail to grasp that this is a book 
of dilettantism disguised as a scholarly 
work.  Keeping this in mind, readers 

can make an informed 
choice about how they 
want to interpret the 
book’s content. 

The Power of the Poppy 
is loosely organized into 
4 subject areas: History, 
Alchemy, Acolytes, and 
Techniques and Conun-
drums. The author 
begins the book with 
a somewhat disjointed 
and cursory overview of 
the history of human 
opioid and poppy use. 
The chapters read like 
summaries of summa-

ries mingled with the author’s politi-
cal views and speculations on historical 
accounts. On a personal note, I can’t 
help feeling like I had read parts of 
the chapters in the “History” section 
somewhere else, a feeling echoed in the 
“Acolytes” section. At best, the informa-
tion is not new and can be found in other 
books which do a better job in present-
ing it. 

Filan continues with the “Alchemy” 
section where topics loosely related to 
opioid molecules are used as the chapter 
subjects. Such topics include “meth-lab”-
style lay chemistry, “safe doses” (pity 
anyone trusting them), thoughts on the 
drug war, and other random trivia. 

The “Acolytes” section contains 
accounts of various celebrities and 
historical figures known to have used 
opioids. This cast of characters includes 
well-known opioid users of the past (such 
as poet Samuel Taylor Coleridge, writer 
Thomas de Quincey, and jazz musician 
Charlie Parker) and adds a few more 
current with popular culture like grunge 
rocker Layne Staley and hip-hop mix-
master DJ Screw.  A curious “Acolyte” 
omission, in a book written by an occult-
ist, is Aleister Crowley—a well-known 
English occultist—whose only mention 
is in a quote introducing the Afterword. 

The final “Techniques and Conun-

drums” section brief ly presents the 
author’s opinions on opioid use. This 
section is couched in disclaimer-like 
statements presumably included to avoid 
lawsuits from those foolish enough to 
start using opioids based on this book. 
There is no substantial information 
presented in this section. Information on 
how to grow poppies, harvest opium, and 
techniques of use and communing with 
the plant are only briefly mentioned. 
Readers seeking the author’s perspective 
on stopping opioid use and withdrawal 
are presented with mostly mainstream 
advice such as tapering down, taking 
herbal supplements or prescription anti-
depressants, and going to Narcotics 
Anonymous. 

Overall, I found the book to be rather 
disappointing, and I take no pleasure 
in having to provide a negative review. 
I hoped Filan had written an outside-
the-box book on poppy usage, some-
thing with a unique perspective on the 
plant. Unfortunately the book contains 
rehashed bits and pieces of old infor-
mation presented in an uninteresting 
way, apparently trying to appeal to the 
“new age” market. Missing are contro-
versial discussions, oddities, novelty, and 
substance. The book reads like a compi-
lation of Wikipedia articles and comes 
with the same strictures and caveats with 
few of the graces.

This book will appeal to lay people 
unfamiliar with opioids or P. somniferum 
literature. If readers are not overly 
concerned with historical or factual 
accuracy this could be an interesting 
source of trivia. Readers familiar with 
opioids, pharmacology, and herbalism, 
or who are just looking for information 
with scholarly substance are encouraged 
to seek alternative sources.

—Matthew D. Metcalf, PharmD, 
PhD

Post-Doctoral Associate, Department 
of Medicinal Chemistry

University of Minnesota College of 
Pharmacy

Minneapolis, MN

Combining Western Herbs and 
Chinese Medicine, A Clinical Materia 
Medica:  120 Herbs in Western Use by 
Jeremy Ross. Bristol, England: Green-
fields Press; 2010. Hardcover; 433 pages. 
ISBN: 9783927344921. $149.00.

There is a significant difference 
between the precision and depth of 

herbal knowledge found in the major 
traditional systems of medicine and what 
is found in Western herbal practice. In 
Traditional Chinese Medicine (TCM), 
Ayurveda, Unani-Tibb (Graeco-Arabic), 
and Tibetan medicine, each herb has 
been used for millennia, and a general 
consensus has been reached on its quali-
ties (taste and energetics), therapeutic 
uses, dosage, safety, contraindications, 
and how to effectively combine it with 
other herbs. In comparison, Western 
herbal medicine is a mélange of bits and 
pieces of older American systems of medi-
cine (e.g., Thomsonian medicine, Eclec-
tic medicine, Physiomedicalism, Native 
American medicine), folk remedies and 
regional traditions, British phytotherapy, 
and—over the last 40 years—the addi-
tional influences of TCM, Ayurveda, 
European phytomedicine, and modern 
scientific research. 

While earlier American practices such 
as Eclectic medicine or Physiomedi-
calism are supported by more than a 
century of case reports, both are func-
tionally extinct (there are a handful 
of clinical herbalists and naturopathic 
physicians who are still familiar with 
these systems and utilize them in prac-
tice or teach about them, but neither 
are widely practiced) and both lasted 
less than 100 years. In essence, what 
could have become Western equivalents 
of TCM or Ayurveda ceased to exist 
before they had the time and numbers to 
reach a consensus of practice. This leaves 
Western herbal practitioners with little 
agreement on dosing, appropriate uses of 
plants, recognition of contraindications, 
methods of formulation, and in some 
cases, even terminology. On the posi-
tive side, while unorganized in approach 
and practice, Western herbal medicine 
(especially in the United States) is an 
amazingly vibrant, eclectic, creative, and 
often effective form of therapy.

To remedy this situation, several herb-
alists trained in TCM and Ayurveda 
have attempted to take Western herbs 
and fit them into the Chinese and Indian 
models. This is a daunting task, and the 
groundbreaking early attempts (Michael 
Tierra’s Planetary Herbology [Lotus Press, 
1988], Peter Holmes’s The Energetics of 
Western Herbs [Snow Lotus Press, 1989], 
Vasant Lad and David Frawley’s The 
Yoga of Herbs [Lotus Press, 1986]), while 
not perfect, started a process, which has 
continued with each new work, improv-
ing in its scope and accuracy.

In his book, A Clinical Material Medica: 
120 Herbs in Western Use, Jeremy Ross 
makes a notable contribution to this area 
of study. He has a multi-disciplinary 
background in Western science, Chinese 
medicine, and Western herbal medicine 
(he studied with Michael Tierra from 
1973 to ’74). Ross has also been in clini-
cal practice for 27 years and has been 
teaching his system of integrating West-
ern herbs and Chinese medicine for over 
20 years. His previous book, Combin-
ing Western Herbs and Chinese Medicine: 
Principles, Practice and Materia Medica 
(Greenfields Press, 2003), was an impor-
tant and successful addition to the liter-
ature and his latest book continues to 
build upon that established foundation, 
bringing the rigor and deep understand-
ing of TCM materia medica and practice 
to that of Western herbs.

The book has in-depth monographs 
on 120 herbs, most of which are not 
used in Chinese medicine. This includes 
popular herbs such as saw palmetto 
(Serenoa repens, Arecaceae), chamomile 
(Matricaria recutita, Asteraceae), calen-
dula (Calendula officinalis, Asteraceae), 
and cayenne (Capsicum annuum, 
Solanaceae) as well as lesser-known but 
valuable medicinal plants 
such as black horehound 
(Ballota nigra, Lamiaceae), 
English ivy (Hedera helix, 
Araliaceae), blue f lag (Iris 
versicolor, Iridaceae), and 
European wild pansy (Viola 
tricolor, Violaceae).

Each monograph 
contains information on 
the plant’s name(s), Latin 
binomial, part used, botani-
cal description, and dosage. 
The author also describes 
the herb’s taste, energetic 
qualities (hot, cold, moist, 
dry, etc.), the TCM organs it affects, 
and both Chinese and Western uses. 
Ross then gives the reader greater insight 
into each herb by giving examples of 
effective therapeutic pairings of herbs, 
comparisons with similar herbs, a review 
of relevant constituents and their phar-
macology, a listing of actions linked 
to a constituent, Western and TCM 
contraindications, information on 
adverse effects, safety in pregnancy and 
lactation, and drug interactions.

The book is well-referenced and one 
of the appendices gives a good synopsis 
of Chinese organs and disease patterns, 

which is essential to introduce these 
concepts to the Western herbal practitio-
ner wanting to use this text. A repertory 
of Western indications for herb pairs (e.g., 
Vitex [Vitex agnus-castus, Verbenaceae] 
and Berberis [Berberis vulgaris, Berberi-
daceae] for anger with PMS headache) is 
also a well-considered and useful addi-
tion for any herbal clinician. It is books 
of this caliber that are helping to create 
higher standards for herbal practice and 
offer practitioners a clear and relatively 
easy to grasp paradigm for going beyond 
the simplistic allopathic use of “this herb 
for that disease.”

In the midst of all that is useful 
about this text, I would be remiss as a 
reviewer if I did not point out that there 
are a few minor f laws. In the section 
on cautions, the author seems to rely 
rather heavily on Mills and Bone’s book, 
The Essential Guide to Herbal Safety 
(Churchill Livingstone, 2005) as well as 
the ESCOP Monographs (Thieme, 2003). 
Both titles are excellent works of excep-
tional value. Unfortunately, they are not 
up-to-date, and information on herbal 
safety has, in some cases, progressed 
rapidly. An example of this is a caution 
about using black cohosh root (Actaea 

racemosa, Ranunculaceae) 
in patients with estrogen-
sensitive breast cancer. 
While there contin-
ues to be some contra-
dictory data in animal 
studies,1 human studies 
and reviews of the data 
overwhelmingly state 
that the black cohosh 
appears to be safe when 
used in breast cancer 
patients.2,3,4

Another minor issue 
comes up when the 

author compares West-
ern and Chinese herbs and their uses. 
In some cases, as in the comparison 
between motherwort (Leonurus cardiaca, 
Lamiaceae) and Chinese motherwort (L. 
tataricus; Chinese: yi mu cao), the chem-
istry and activities of each plant are simi-
lar, and this enhances the reader’s under-
standing of both herbs. The compari-
son of skullcap (Scutellaria lateriflora, 
Lamiaceae) and the Chinese Baikal skull-
cap root (S. baicalensis) is less successful. 
While these plants are related and share 
some chemistry, with a slight overlap in 
usage, they are in reality 2 very differ-
ent medicines. Attempting to discuss 
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them in the same monograph may be 
more confusing than if each was given 
its own presentation or if the Chinese 
species was only briefly mentioned. One 
other example of this type of misapplied 
information is the author’s discussion of 
chickweed (Stellaria media, Caryophyl-
laceae) herb where he lists the constitu-
ents of the roots of the Chinese species, 
S. dichotoma. Since the fine, hair-like 
roots of chickweed are not used in West-
ern herbal medicine, the phytochemical 
and pharmacological data in the text are 
unlikely to be of any relevance or use.

Since perfection in people or books 
is not possible, I believe that despite 
these few imperfections, this is a book 
that deserves to be read, studied, and 
admired for its clarity and ability to 
improve herbal knowledge and practice 
by any herbal practitioner, Eastern or 
Western.

—David Winston, RH (AHG)
Herbal Therapeutics Research 

Library
Washington, New Jersey
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Anthraquinones in Plants: Source, 
Safety and Applications in Gastrointes-
tinal Health by Luc Delmulle and Kris 
Demyer. Nottingham, UK: Nottingham 
University Press; 2010. Paperback; 170 
pages. ISBN 978897676325. $41.95.

Anthraquinone-producing plants are 
widely used in traditional medicines. 
Anthraquinones have a variety of inter-
esting biological activities, e.g., astrin-
gent, purgative, anti-inf lammatory, 
light-activated antiviral, and insecti-
cidal. However, this book is focused 
more directly on its subtitle: “source, 
safety and applications in gastrointes-
tinal health” (this is code for constipa-

tion, herbal cleansing), a major area of 
application. It takes a traditional and 
comprehensive European pharmacog-
nosy approach to this focus. The book 
is edited by 2 authorities in herbal medi-
cine with extensive experience in the 
field, Luc Delmulle and Kris Demeyer of 
the Vrije Universiteit Brussel, Belgium, 
with contributions from other European 
scientists in particular chapters. The 
objective is to emphasize phytomedicine 
applications, and the authors achieve it 
well. The text is highly referenced, tech-
nical, and reasonably up-to-date (2008). 
It will be indispensible for professional 
herbalists, naturopathic doctors, manu-
facturers, and regulators who deal with 
these plant-derived medicines. The book 
is like Belgian chocolate: very high qual-
ity and a little old-fashioned. 

Section I of the book describes the 
botanical aspects of the plants from 
major genera used for herbal drug prep-
arations (Cassia/Senna, Rheum, Rham-
nus, and Aloe). This includes botani-
cal descriptions of the plant and its 
origin and description of the herbal 
drug, including organoleptic proper-
ties and macroscopic and microscopic 
characters used for the identification 
of harvested material. Phytochemical 
components found in each species, range 
of concentration, and standards for 
European and German Pharmacopoeias 
are included. Some notes on wildcraft-
ing and cultivation are given, including 
source countries. For example, the major 
sources of Cassia and Senna (Fabaceae) 
are India and China, while Rheum spp. 
(Polygonaceae) are cultivated in China 
and Korea. Species in the genus Rhamnus 
(Rhamnaceae) are harvested from differ-
ent species in the Balkans and the Pacific 
Northwest of North America, and Aloe 
(Xanthorrhoeaceae) is cultivated in 
warm climates worldwide. 
There is little attention 
paid in this volume to 
conservation and sustain-
able-use issues or good 
agriculture practices and 
cultivar development. 
Ethical issues such as fair-
trade production or agree-
ments under the conven-
tion on biodiversity are 
not discussed. However, 
this section is illustrated 
nicely with color plates, 
some line drawings, and 
phytochemical struc-

tures of the anthraquinones. There 
are no distribution maps and few 
ethnobotanical details.

Section 2 provides a short description 
and phytochemical scheme of biosynthe-
sis of the anthraquinones, from a chem-
istry point of view, but enzymes and 
genes involved are not reviewed. The 
redox properties and antioxidant activity 
are described and there is a short section 
on photochemistry, but little discussion 
of the literature on phototoxicity. The 
review of analytical methods is partic-
ularly up-to-date with a discussion of 
conventional high-pressure liquid chro-
matography methods with diode array or 
electrospray ionization mass spectrom-
etry detection (HPLC-DAD and HPLC 
ESI/MS). Some of the latest publications 
reviewed cover new techniques such as 
micellar electrokinetic capillary chro-
matography (MEKC) and capillary zone 
electrophoresis (CZE). 

Sections 3 and 4 address pharmaco-
kinetics and pharmacodynamics. These 
interesting and informative sections 
show that anthrone beta glycosides are 
stable in the stomach and arrive intact 
in the large intestine where they are 
metabolized by bacteria, releasing the 
biologically active aglycones. Only a 
small proportion of the aglycones are 
absorbed into the blood plasma and 
are excreted into urine. There was little 
interaction with highly permeable drugs, 
but interaction with less permeable drugs 
was not predictable. The mode of action 
is described as prostaglandin-mediated 
increase in histamine and serotonin, as 
well as increased nitric oxide synthase 
activity.

Section 5 focuses mainly on the clini-
cal use of anthranoid drugs for consti-
pation. There is detailed discussion 
of dosing. For example, typical doses 

are 20-30 mg hydroxy-
anthracene derivatives 
and a maximum daily 
dose of 30 mg is recom-
mended by the Euro-
pean Scientific Coop-
erative on Phytotherapy 
(ESCOP). Clinical 
trials are nicely summa-
rized in readable tables. 
Several studies suggest 
efficacy of a variety of 
plant sources of anthra-
noids for constipation 
and bowel cleansing in 
adult populations. The 

preparations are not recommended for 
children under 12 but various stud-
ies suggest they are safe for intermit-
tent use by pregnant or breastfeeding 
mothers. Most studies do not suggest 
any link between anthranoid use and 
coleorectal cancer. There are no safety 
concerns when used at normal doses but 
case reports show adverse events in cases 
outside of recommended use.

In summary, the book provides a 
comprehensive review of the scientific 
literature on application of anthraqui-
none-producing plants in gastrointesti-
nal health and is highly recommended 
to professionals in the herbal field. It is a 
classic and authoritative pharmacognosy 
text on the topic and shows that anthra-
quinone-producing plants are effective 
and safe drugs. I feel very relieved. 

— John Thor Arnason, PhD
Professor of Biology

Director, Biopharmaceutical 
Sciences

University of Ottawa

Lipids and Essential Oils as Anti-
microbial Agents by Halldor Thor-
mar (ed.). West Sussex, UK: Wiley; 
2011. Hardcover; 315 pages. ISBN: 
9780470741788. $145.00.

Oils are important for life. They are 
composed of complex chemicals in liquid 
form. Fixed oils are composed of lipids 
that are vital for the cell and functions 
of living organisms. The main types of 
lipids are fats, oils, phospholipids, and 
steroids. Animal fats and vegetable oils 
are known as triglycerides, which are 
composed of fatty acids and glycerol. 
Phospholipids, the major components of 
cell membranes, consist of 2 fatty acids. 
When triglycerides and phospholipids 
undergo a chemical reaction known as 
hydrolysis, they produce fatty acids with 
antimicrobial properties. These fatty 
acids are abundantly available in nature 
and are essential for the body. 

Essential oils consist of volatile terpe-
noid and non-terpenoid constituents not 
essential for life functions, but they 
have other useful properties. Terpenoids 
are composed of hydrocarbons and 
a number of smaller units known as 
isoprene molecules. Essential oils can be 
found in aromatic plants and are respon-
sible for their fragrance. Unlike fixed oils 
that are obtained by expression or solvent 
extraction from plant materials such as 
seeds, essential oils are obtained by water 

or steam distillation or expression in the 
case of citrus oils. In Lipids and Essential 
Oils as Antimicrobial Agents, the authors 
examine both categories of oils with a 
focus on their antimicrobial properties. 

Lipids and Essential Oils as Antimi-
crobial Agents consists of 11 chapters 
ably written by experts in their respec-
tive fields. Each chapter 
provides comprehensive 
and valuable information 
on various aspects of anti-
microbial lipids and essen-
tial oils in an easily digest-
ible manner. 

The first 8 chapters 
deal with various aspects 
of lipids as antimicrobial 
agents beginning with the 
chemical aspects of lipids 
and their actions on biolo-
gical membranes. The first 
chapter is titled “Memb-
ranes as Targets of Anti-
microbial Lipids.” The author offers a 
brief but comprehensive explanation of 
the physical and chemical properties of 
lipids and their behavior and function 
in living cells. At certain concentra-
tions, surfactants—a class of molecules 
that acts on the surface of cells—can 
act as detergents, breaking apart lipid 
membranes. The author concludes that 
antimicrobial lipids act in a similar way 
to kill microorganisms. 

In the following chapter, the author 
discusses the history of antimicrobial 
lipids research from the 1880s to 1960, 
focusing mainly on the antimicrobial 
activity and life-saving functions of 
soaps. Striking examples of antimicro-
bial soaps include the use of oleate 
soaps on anthrax and cholera germs and 
chaulmoogra oil (Hydnocarpus wighti-
ana, Achariaceae) for treating leprosy. 
Skin lipids with oleic acid and other 
long-chain fatty acids have been shown 
to possess self-disinfecting activity on 
human skin and its appendages like hair, 
nails, and earwax. Chapter 3 discusses 
the more recently discovered antibacte-
rial, antifungal, and antiviral activities of 
lipids. Monoglycerides such as monolau-
rin and monocaprin and fatty acids like 
lauric and linolenic acids demonstrate 
antibacterial activities against gram-posi-
tive bacteria genera such as Staphylococci 
(Staphylococcaceae), Streptococci (Strep-
tococcaceae), and Bacilli (Bacillaceae), 
as well as Propionibacterium (Propioni-
bacteriaceae), a bacterium that causes 

acne. Capric, lauric, palmitoleic, and 
arachidonic acids, monocaprin, mono-
laurin, and monopalmitolein were found 
to be active against gram-negative bacte-
ria such as Neisseria gonorrhoeae (Neisse-
riaceae, which causes gonorrhea), Salmo-
nella (Enterobacteriaceae), and Esche-
richia coli (Enterobacteriaceae), mainly 

in acidic conditions. While 
monocarpin and monolau-
rin did not show signifi-
cant activity against E. coli 
at 30oC and physiologi-
cal pH, by increasing the 
temperature to 50oC and 
lowering the pH,  remark-
able antibacterial activ-
ity was observed, demon-
strating that acidic condi-
tions remove the barriers 
in outer membranes of the 
cell wall and allow lipids 
to access and saturate the 
cell, causing disintegration 

of the membranes. 
Antiviral, antimicrobial, and anti-

protozoal activities of fatty acids, fatty 
alcohols, and monoglycerides are also 
reviewed. Antimicrobial lipids in human 
breastmilk are discussed in Chapter 4. 
Milk lipids play and important role 
not only in nutrition but also in the 
protection of suckling neonates from 
infections. Breastmilk, which contains 
medium-chain saturated and long-chain 
unsaturated fatty acids and their respec-
tive monoglycerides, has the ability to 
destabilize microbial membranes. Their 
mechanism of action is explained in 
detail. The same issue is also discussed 
from another perspective in Chapter 6, 
in the section, “The Role of Human Milk 
Lipids in Innate Immunity,” where breast 
feeding is recommended to enhance the 
immune systems of newborn babies. 

In chapter 5, the author deals with 
antimicrobial lipids of the skin and 
explains their molecular mechanism of 
action. Complex mixtures of lipids on 
skin are seen as contributing to localized 
natural immunity. Skin lipids have been 
shown to be effective against gram-posi-
tive bacteria, gram-negative bacteria, and 
yeasts. They appear to act through micro-
bial plasma membranes and can enhance 
innate immunity. Effects of antimicro-
bial lipids in pulmonary mucosa, respira-
tory tract, in the lungs and on skin, and 
their role in natural immunity are also 
discussed in detail.

Chapter 7 comprises a compilation 
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essential oils like they do to single chem-
icals due to the compexity of their 
multicomponent chemistry. Therefore, 
they are preferable to single compo-
nents for antimicrobial and/or antiviral 
effects. Lemon balm (Melissa officinalis, 
Lamiaceae) essential oil has shown 
antiviral activity against the herpes 
simplex viruse. Essential oils of chamo-
mile (Matricaria recutita, Asteraceae), 
star anise (Illicium verum, Schisand-
raceae), dwarf pine (Pinus mugo, Pina-
ceae), manuka (Leptospermum scoparium, 
Myrtaceae), and tea tree (Melaleuca alter-
nifolia, Myrtaceae) were 
found to be promising 
potential antiviral agents 
as well. A controlled 
clinical trial of a tea tree 
oil gel was found effec-
tive in the treatment of 
human herpes labialis. 
A comprehensive review 
of the mechanisms and 
practical aspects of anti-
bacterial and antifungal 
activities of essential 
oils is given in the final 
chapter.

I recommend this book 
for scientists, research-
ers, and health professionals interested 
in pharmaceuticals, cosmetics, natural 
products, oils, or nutrition. Students 
also can benefit from the comprehensive 
reviews in order to understand and learn 
the similar actions of these 2 diverse 
groups of natural chemicals. 

—K. Husnu Can Baser, PhD
Professor of Pharmacognosy

Anadolu University
BadeBio Biotechnology Ltd.

Eskisehir, Turkey

Bush Medicine of the Bahamas: A 
Cross-Cultural Perspective from San 
Salvador Island, including Pharma-
cology and Oral Histories by Jeffrey 
Holt McCormack, Kathleen Maier, and 
Patricia B. Wallens. Charlottesville, VA: 
JHM Designs Publications; 2011. Hard-
cover; 331 pages.  ISBN 9780983767305. 
$37.00.

Bush Medicine of the Bahamas is a well-
written, informative, and richly illus-
trated account of the medicinal plants of 
San Salvador Island. While there is no 
doubt that it will be a useful reference for 
all who are interested plant medicine, it 
will be welcomed especially by scholars 

of the Caribbean and the African dias-
pora. The authors’ authoritative account 
of 120 medicinal plants on San Salvador 
Island and information on non-botanical 
remedies is significant in itself, but what 
really sets this book apart from simi-
lar studies is that the discussion of San 
Salvador’s bush medicine is set clearly in 
context of the culture, history, and belief 
systems of Africans on both sides of the 
Atlantic. In addition to the detailed 
coverage of 120 medicinal plants that 
constitutes the book’s essential content, 
it is noteworthy that the authors succeed 

in accomplishing their 
8 stated goals, the first 
2 of which are: “to 
preserve the knowledge 
of bush medicine on San 
Salvador Island, and the 
Bahamas generally,” and 
“to preserve oral histories 
and cultural values asso-
ciated with the use of 
bush medicine plants.”

The history of bush 
medicine, its African 
“cultural roots” and 
related belief systems 
are discussed in the first 
2 chapters. Chapter 3 

provides an excellent introduction of the 
“principles and practices” of San Salva-
dor’s bush medicine, including topics 
such as harvesting, preparation, and 
dosage. Chapter 4 serves as an excellent 
introduction to the geography of San 
Salvador Island.

Of the book’s 331 pages, more than 
half are devoted to Chapter 5, titled 
“Materia Medica: Medicinal Plants of 
San Salvador Island.”  This chapter 
provides details for each of the 120 
medicinal plants of San Salvador Island, 
including information about the plants’ 
common names (in San Salvador and 
the Caribbean), scientific names, habi-
tat, f lowering and fruiting seasons, parts 
used in medicine (individually or in 
combination with others), and indica-
tions for treatment. 

It is noteworthy that in addition to 
native species like five-finger (Tabebuia 
bahamensis, Bignoniaceae), fig (Ficus 
citrifolia, Moraceae), and red mangrove 
(Rhizophora mangle, Rhizophoraceae), 
the medicinal plants of San Salvador 
Island, like the rest of the Caribbean, 
have come from all over the world.  
When Columbus stumbled across the 
Americas in his effort to demonstrate 

the possibility of reaching the wealth 
of the Indies by sailing west, he set 
in motion a biological and cultural 
exchange between the Old and the New 
Worlds that was to play a significant part 
in the development of the landscapes of 
the present world system. San Salvador 
Island’s medicinal plants include such 
familiar species like the tamarind (Tama-
rindus indica, Fabaceae), aloe (Aloe vera, 
Xanthorrhoeaceae), and castor oil plant 
(Ricinus communis, Euphorbiaceae) of 
Africa and the periwinkle (Catharanthus 
roseus, Apocynaceae) of Madagascar; 
the pomegranate (Punica granatum, 
Lythraceae) and oleander (Nerium olean-
der, Apocynaceae) of the Near East 
and Mediterranean area; the mango 
(Mangifera indica, Anacardiaceae) of 
India; the banana (Musa nana, Musa-
ceae) and lime (Citrus aurantiifolia, 
Rutaceae) of Southeast Asia; the avocado 
(Persea americana, Lauraceae), guava 
(Psidium guajava, Myrtaceae), soursop 
(Annona muricata, Annonaceae), and 
genip (Melicoccus bijugatus, Sapindaceae) 
of tropical America; hibiscus (Hibiscus 
rosa-sinensis, Malvaceae) of Asia; and the 
breadfruit (Artocarpus altilis, Moraceae) 
of the Pacific.  People of the Caribbean 
would also recognize familiar wild plants 
such as jumbay (Leucaena leucocephala, 
Fabaceae), a native of tropical Amer-
ica that is common along roadsides, 
and most Caribbean gardeners would 
be familiar with cerasee (Momordica 
charantia, Cucurbitaceae) and crab’s 
eyes (Abrus precatorius, Fabaceae), both 
natives of the Old World tropics that are 
often found on fences, as well as ubiq-
uitous ornamental plants like goldenrod 
(Solidago spp. Asteraceae) of the Ameri-
cas and green croton (Polyscias guil-
foylei, Araliaceae) of the Pacific.

Additional topics covered in chapter 5 
include preparation; administration and 
dosage; properties and actions; pharma-
cological notes; contraindications and 
toxicity; cross-cultural medicinal plant 
uses (with a special focus on the Carib-
bean) and a category titled, “In their 
own words,” which presents excellent 
excerpts from the audio and video inter-
views of residents of the island. 

Chapter 3—“Principles and Practices 
of Bush Medicine”—amply realizes the 
authors’ next 4 goals “to serve as a guide 
to the identification and uses of bush 
medicine plants, … to identify poten-
tial useful medicinal plants that merit 
further investigation, …to serve as a 
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of practical aspects of lipids as 
active ingredients in pharmaceuti-
cals, cosmetics, and health foods. 
It was interesting to read that lipids 
are sometimes used as animal feed 
supplements instead of antibiot-
ics, and that capric acid acts as 
an antimethanogenic in ruminant 
animals. Agricultural applications 
of fatty acids are mentioned as well, 
with the author noting that lino-
lenic and linoleic acids  exhibited 
activity against pathogenic fungi 
tested, while oleic acid had limited 
antifungal activity on certain fungi. 
The effects of lipids on a variety of 
diseases are reviewed in this chapter 
as well. The final chapter on lipids 
covers practical uses of antimicro-
bial lipids as disinfectants, antisep-
tics, and sanitizers. The dawn of 
soaps as germicides and the renewed 
interest in recent years in using anti-
microbial fatty acids and monoglyc-
erides to reduce bacterial contami-
nation of foodstuffs and as sanitiz-
ers or disinfectants are discussed. 
The use of the lipid monocaprin 
either singly or in liquid soaps is 
recommended as a strong microbi-
cidal. 

Essential oils are covered in the 
final 3 chapters. Chapter 9 gives 
an overview of the chemistry and 
biological activity of essential oils. 
The chemistry of monoterpenes, 
sesquiterpenes, diterpenes, norter-
penes, and phenylpropanoids as well 
as sulfur- and nitrogen-contain-
ing essential oil constituents is 
described. It would have been bene-
ficial for the authors also to include 
non-terpenoid volatile components 
like alkanes, alkenes, and their 
oxygenated derivatives: benzenoids, 
fatty acids, and their esters as essen-
tial oil constituents. In this chapter, 
the author also reviews antibacte-
rial, antifungal, antiviral, antiproto-
zoal, and anticancer properties asso-
ciated with essential oils. Their use 
in pharmaceuticals and foods also 
appears in this chapter. 

Chapter 10 is devoted specifically 
to the antiviral activities of essential 
oils and their components. Essen-
tial oils are complex mixtures of 
volatile chemicals, some of which 
may possess antimicrobial and/or 
antiviral activities. Microorganisms 
cannot easily develop resistance to 

COMING SOONNew!

ORDER NOW
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4900 ext. 118 or shop online at
abc.herbalgram.org/store.
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valuable tool for researchers who wish 
to expand the knowledge of bush medi-
cine,” and “to provide insight into the 
pharmacology of bush medicines, and 
their cross-cultural uses.”

Chapters 6, 7, and 8 expand the scope 
of this book as evident by their titles, 
“Midwifery, Pregnancy, and Childbirth,” 
“Non-botanical Remedies,” and “Practi-
tioner Portraits.”

Bush Medicine of the Bahamas stands a 
good chance of success in meeting its last 
2 goals: “to help establish an educational 
curriculum for the introduction of bush 
medicine knowledge within the Baha-
mian education system, and … to help 
preserve the f lora and ecology of San 
Salvador Islands.” The book is written 
with sensitivity and respect, and there 
is no doubt that it will be welcomed, 
not only by the people of San Salvador 
Island, but by the Caribbean as a whole, 
for its mission to educate readers and 
help conserve bush medicine traditions.

The authors’ attention to detail and 
their clear presentation ensures that this 
scholarly work will be a valuable refer-
ence for the general reader and for 
researchers. The book’s comprehensive 
treatment of the bush medicine of San 
Salvador Island makes it an excellent text 
for undergraduate and graduate courses, 
especially courses on the Caribbean and 
the African diaspora, ethnomedicine, 
botany, and other biological sciences.

—John H. Rashford
Professor of Anthropology

College of Charleston
Charleston, South Carolina

Iboga: The Visionary Root of Afri-
can Shamanism by Vincent Ravalec, 
Mallendi, and Agnes Paicheler. Roches-
ter, VT: Park Street Press; 2007. Paper-
back; 233 pages. ISBN: 978-1-59477-176-
7. $18.95.

Iboga: The Visionary Root of African 
Shamanism introduces readers to the 
fascinating world of the cultural uses of 
iboga (Tabernanthe iboga, Apocynaceae), 
a shrub whose roots (the outer layer, 
dried and powdered) are used in Bwiti 
initiation ceremonies and traditions prac-
ticed by the Pygmies from Gabon. Bwiti 
is a religion and a philosophy of life in 
which practitioners use iboga root to help 
communicate with spiritual realms (of 
below and above, of dead and alive). Iboga 
is important to Bwiti because its psycho-
active properties help facilitate the spiri-

tual experience.
The purpose of the book is to widen 

readers’ perspectives, not to encourage 
drug use, since iboga is not a recreational 
drug and is used only as part of ceremo-
nies in the context of Iboga: The Visionary 
Root of African Shamanism. Ngenza—a 
particular school of Bwiti—includes the 
ceremonial use of iboga and is commonly 
practiced by the Pygmies. The practice 
of Ngenza is closely tied to the natural 
world, including places such as the forests 
of Gabon. 

The book—originally published in 
French—was written by Vincent Ravalec, 
a producer and director 
of numerous films and 
an author of many books. 
The book is co-authored 
by Mallendi, an initia-
tor and traditional healer 
in Gabon, and Agnes 
Paicheler, a social-sciences 
researcher working in 
France.

Iboga: The Visionary 
Root of African Shamanism 
is divided into 3 parts. Part 
one is subdivided in several 
chapters starting with an 
overview of the sacred root 
of iboga and the origin and 
history of iboga and Bwiti-
Ngenza. 

Chapter 2 tells the story of the iboga 
root, how it was discovered by the 
Pygmies, and explains the Bwiti religion. 

In chapter 3, Paicheler provides more 
details on the elements of Bwiti, the 
different places where initiation ceremo-
nies take place, and examples of tools, 
music, and the different types of Bwiti.

Chapters 4 through 6 include a narrated 
dialogue between Ravelec and an appren-
tice, Raoul Martin, wherein Ravelec 
recounts his own initiation process under 
the guidance of his master or Nganga 
(Mallendi, the co-author of the book). 

Chapter 8 contains a short interview 
with Mallendi, an initiation master of the 
Bwiti religion from Gabon. It tells the 
personal story of his initiation in Bwiti 
when he was young, and explains his deci-
sion to continue his healing education in 
mwiri (like secondary school) and kono, 
the higher education of healers.

Part 3 covers the uses, science, and poli-
tics of iboga and ibogaine—the primary 
active alkaloid from the root. This section 
starts with a botanical description of 
iboga, although the topic is weakly covered 

and contains some minor mistakes. For 
example, the authors referred to Voacanga 
africana (Apocynaceae) as a shrub, when 
in fact it is a tree. Additionally, some 
of the botanical names are not properly 
presented (e.g. V. Africana). 

The rest of the third part describes the 
antidrug properties of iboga in reducing 
withdrawal symptoms of illegal drugs 
(particularly heroin) and alcoholic addic-
tions. It also mentions that iboga allows 
consciousness to connect with the uncon-
scious, like in dreams. Thus, iboga is also 
used to treat certain psychological disor-
ders—reportedly treating some illnesses 

in a few days that other-
wise would take several 
years through psycho-
analysis.

The book also tells of 
how the Western world 
discovered iboga and 
how it was banned in the 
United States because 
of the abuse potential 
of psychotropic drugs. 
Although clinical trials 
have been conducted 
using ibogaine to treat 
addictions, the book 
discusses why iboga is not 
currently used as a source 

of officially approved medi-
cine. The book closes with an afterword, 
resources, notes, bibliography, and an 
index. The resources contain websites and 
videos on the Internet.

Iboga: The Visionary Root of African 
Shamanism is recommended for those 
interested in psychoactive plants and the 
ethnobotanical uses of African plants, 
but also for those interested in African 
religions and traditional medicine. As 
evidenced by the personal accounts of the 
authors, the book provides more infor-
mation on the cultural and historical 
aspects of iboga rather than on technical 
or botanical details of the plant.

—H. Rodolfo Juliani, PhD
Assistant Research Professor
Department of Plant Biology

Rutgers, The State University of 
New Jersey

Friedhelm Kirchfeld, who started the first naturopathic and 
botanical medicine library at the National College of Natural 
Medicine (NCNM) in Portland, OR, passed away after complica-
tions from Alzheimer’s disease at the age of 71 on July 14, 2011. He 
was known for amassing the school’s extensive rare books collec-
tion and as the co-author of Nature Doctors (NCNM Press, 1994), 
an acclaimed history of naturopathy in America.

Born and raised in Germany, Kirchfeld came to the United 
States in the 1960s, bringing with him an encyclopedic knowledge 
of the history of naturopathic medicine. He was hired as NCNM’s 
first library director in 1978. 

“He created this library from scratch,” said Rick Severson, 
NCNM’s current library director (oral communication, Septem-
ber 29, 2011). “NCNM is an academic institution and like all 
academic institutions, the library is an essential part of the curricu-
lum. Our little library is at the heart of the institution.”

Catherine Downey, the Associate Dean of Academic Progress 
at NCNM, explained how Kirchfeld’s background contributed to 
his passion for natural medicine. “A big part of the base of natu-
ropathic medicine was from Europe and Germany and that was 
part of his fascination,” she said (oral communication, October 5, 
2011). “It was part of his cultural history as well as the history of 
naturopathic medicine.”

 Severson described Kirchfeld as an extremely humble, soft-
spoken man who retained a heavy German accent, even decades 
after moving to the United States. “He never gave up his German 
heritage,” Severson said. “He was very knowledgeable about medi-
cine and passionate about it because naturopathy… comes out of 

the German ‘Water Cure’ tradition. He believed in this medicine 
strongly.”

Kirchfeld, along with other distinguished European naturopath 
scholars, played an important role in the naturopathy renaissance 
in the 1970s. “He met doctors Bastyr [for whom Bastyr University 
was named], Boucher, and all of those older gentlemen; he knew 
them,” said Downey. “They kept it alive through the dark ages, so 
to speak. I would say that Friedhelm had a spirit and your could 
just see it in his eyes—an excitement about what he was doing.”

As many of the pioneers of the naturopathic tradition died out, 
Friedhelm started the rare books room at NCNM with dona-
tions from their collections. “He would meet these older doctors 
and have a rapport with them, and then he would get their books. 
They would be bequeathed to the library and he was instrumen-
tal in that,” Downey explained. “I think the rare books room is 
something he’d be most proud of. He searched high and low for 
[those] books.” 

Kirchfeld was known for his dedication to the school and the 
rare books collection, which is named in his honor. “He had an 
encyclopedic memory for the collection. Somebody could ask him 
a question and he would know when he acquired a book, where it 
was on the shelf, and he didn’t have to look it up,” said Severson. 
“He had the geography of the place in his mind. He was impres-
sive in that way.”

Cascade Anderson Geller, an herbalist who met Friedhelm in 
1978—a year before she started as a professor of botanical medi-
cine at NCNM—described him as a truly dedicated librarian. 
“People would come in and instead of going to the card catalog, 
they would go directly to Friedhelm,” she said (oral communica-
tion, January 18, 2011). “He introduced me to the treasures of that 
library, and I wouldn’t have discovered many of them on my own. 
He really kept the library a sacred space.” 

Kirchfeld would often hold afternoon tea and discussions, and 
he rented out a room in his house for students for many years. “He 
was really gracious and loved the students here,” Severson said. “He 
was a beloved figure amongst our students especially.” 

Today, the library contains over 16,000 volumes and approxi-
mately 1,600 volumes of books and periodicals in the rare books 
room, Downey says. “Even though it was difficult work because he 
had no budget at all, [Friedhelm] was able to create something out 
of almost nothing and get the library going,” she said.

Kirchfeld is survived by his wife, Sarah Stein-Kirchfeld, his sons, 
David and Aaron, as well as his sister, Andrea Fischbach, and her 
family. 

–Tyler Smith

Friedhelm Kirchfeld
1940–2011



76  •  I S S U E  93  •  2012  •  www.herbalgram.org www.herbalgram.org  •  2012  •  I S S U E  93  •  77

IN MEMORIAM IN MEMORIAM

John Carlson, co-founder and former President of JR Carlson 
Laboratories, died in Long Grove, Illinois, on October 1, 2011, 
at the age of 77.1

Carlson was born August 21, 1934, in Winamac, Indiana. 
He went on to become an engineer who loved basketball and 
continued to play up until a few years before his death. In 1963, 
he married his wife, Susan, a pharmaceutical chemist and nutri-
tion counselor.2 

With Susan, Carlson cofounded JR Carlson Labs, a nutritional 
supplements company initially headquartered in their Detroit 
home, in 1965.2 Its first major product was a vitamin E supple-
ment, the creation of which was inspired by health troubles expe-
rienced by Susan’s father.2 Since then, the company has diversi-
fied and is now known for its Norwegian fish oil.2 

Carlson was a member of the Natural Products Association 
(NPA) and the National Institute of Nutritional Information.1 
From 1979 to 1982, Carlson was an NPA Executive Coun-
cil Member, and from 1984 to 1986, he served on the Board 
of Directors (K. Parenti, e-mail communication, December 5, 
2011). For 2 decades—1988 to 2008—Carlson sat on the NPA 
Compliance Committee. He and Mrs. Carlson received the 
NPA Industry Champion Award in 2001.1 In 2009, Carlson was 
awarded the Nutrition Business Journal (NBJ) Lifetime Achieve-
ment Award. “He set a new standard of commitment to a cate-
gory that he believed in and he believed would truly benefit 
consumers,” said Patrick Rea, NBJ editor and publisher (e-mail 
communication, November 29, 2011). “Along the way, Carlson 
Labs grew into an incredibly impressive business that benefited a 
great number of people in the industry.”

“John and I were long-term show friends, primarily stemming 
from DSHEA [Dietary Supplement Health and Education Act 
of 1994] political battle days, and I do not think there was a 
show in the last 20 years that we did not talk,” wrote Roy Upton, 
founder and executive director of the American Herbal Pharma-
copeia (AHP) (e-mail communication, December 16, 2011). He 
continued: “John was also an early supporter of AHP. When I 
learned he, a nutritional supplements company, had joined as an 
AHP member, the very next show I made it a point to go look for 

John R. “Red” Carlson
1934–2011

Alvin B. Segelman
1931–2011

him early. ‘John, you joined as a member of AHP, why? You’re a 
nutritional company not an herbal company.’ His answer: ‘Roy 
the work you guys are doing is a great service to the industry 
overall and anything that benefits the industry helps us all.’ 
How can you measure the quality of a gentleman like that?”

“He and his wife were active supporters of the health indus-
try… sometimes they were ahead of the industry in finding 
potential problems,” said Elwood Richard, founder of NOW 
Foods (e-mail communication, November 29, 2011). 

Carlson was as much a supporter of his local community as he 
was the health and nutrition community. Upton recalled meet-
ing content Carlson employees throughout the years and hear-
ing of the annual cookout John and Susan threw for employees 
at their home. “One time [Carlson] told me… ‘It makes me 
happy that I am able to give a lot of people in my community a 
job where they can afford to buy a house and send their kids to 
college,’” said Upton. 

The Carlson family asked that in lieu of flowers, donations 
be made to the Natural Products Foundation (NPF). “NPF 
is honored that John’s family has chosen our organization to 
commemorate their father’s pioneering work in the field. More 
than $15,000 has been donated from companies and individuals 
across the industry since John’s death on October 1. All memo-
rial contributions support programs to improve the integrity of 
natural products, as John did himself throughout his lifetime,” 
said NPF Chairman Derek Hall in a press release.3

NPA’s Lifetime Achievement award has been posthumously 
bestowed upon Carlson.4

He is survived by his wife; his daughters, Carilyn Anderson 
and Kirsten Cecchin; and his grandchildren, Martin, Emily, 
and Kaitlin.

Readers may contribute to the John R. Carlson Memorial 
by visiting NPF online: http://naturalproductsfoundation.org/
CarlsonMemorial, or by sending donations to: 

Natural Products Foundation, 1773 T St. NW, Washington, 
DC  20009. 

—Ashley Lindstrom
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Pharmacognosist Alvin B. Segel-
man, PhD, died October 8, 2011, 
from surgery-related complications. 
He was 80 years old.1

Dr. Segelman was well known 
for his work on the anti-muta-
genicity of chlorophyll and chlo-
rophyll derivatives in plants, his 
early support and usage of botanical 
quality control measures, and his research on botanical anti-
microbial activity in the prevention and treatment of gastritis, 
ulcers, and cancer. 

Raised in Boston, Massachusetts, Dr. Segelman obtained his 
bachelor’s and master’s degrees from the Massachusetts College 
of Pharmacy and Health Sciences.2,3 After working as a phar-
macist for several years, he obtained his doctoral degree in phar-
macognosy from the University of Pittsburg (UP), where he 
studied under the world-renowned pharmacognosists Maynard 
Quimby and Heber Youngken, Jr. 

While at UP, Dr. Segelman met and fell in love with fellow 
pharmacognosy student Florence Pettler. The two married and 
moved to New Jersey, where they both taught pharmacognosy 
at Rutgers University for almost 20 years. For 6 of these years, 
Dr. Segelman served as the chairman of the Pharmacognosy 
Department and also conducted field and lab research on bioac-
tive agents in the United States, South America, Middle East, 
and Fiji.3

Joseph Betz, PhD—director of the Dietary Supplement 
Methods and Reference Materials Program at the Office of 
Dietary Supplements—met Dr. Segelman when he was at 
Rutgers. “[Alvin] was part of a generation that looked at the 
world and saw our connection to it,” said Dr. Betz. “He was a 
keen observer of nature and a student of history who saw nature 
as a resource to be used if we were clever enough to figure out 
how to look at it the right way. He specialized in discovering 
antibiotics when I first met him, and was very passionate about 
the ‘specialness’ of natural products and skeptical of approaches 
that were too reductionist” (e-mail communication, December 
20, 2011).

In 1990, Dr. Segelman left Rutgers to become Vice Presi-
dent of Research and Development at Nature’s Sunshine Prod-
ucts (NSP), a manufacturer of herbal products based in Utah. 
At NSP he was responsible for new product development and 
modern herbal analysis. During his 11 years at NSP, he directed 
3 major research projects: “a biotechnology program aimed at 
utilizing chlorophyll-derived agents coupled with fiber optics-
guided laser light for the photodynamic therapy of cancer 
disease; a program aimed at studying the effects of herbs, foods, 
and intestinal bacteria on the pharmacokinetics of anti-ulcer 
agents in humans; and, lastly, the isolation and structure eluci-
dation of naturally occurring antitumor agents from plants.”3

According to Dr. Betz, Dr. Segelman was an early champion 
of modern quality control methods for botanicals. “He had 
Nature’s Sunshine acquire a mass spectrometer sometime in the 
90s—well before most botanical companies could even spell 
[mass spectrometer],” said Dr. Betz. 

In 1995, Dr. Betz invited Dr. Segelman to speak about natu-

ral products at a Washington, DC, meeting of the American 
Chemical Society. Dr. Segelman made the trip from Utah and 
spoke to the audience about the need to use all available tools for 
the confirmation of botanical identity and quality, rather than 
relying on shortcuts. 

“He prepared by having his assistant prepare 2 specimens, 
powdered belladonna root [Atropa belladonna, Solanaceae] and 
autoclaved horse manure (to destroy odor) to which atropine had 
been added,” said Dr. Betz. “Sure enough, thin-layer chromatog-
raphy [TLC] of the horse manure specimen was beautiful, and 
the TLC plate was relatively clean and gave a beautiful spot for 
atropine. The TLC plate for authentic belladonna was messy in 
appearance. Judged by TLC examination for atropine alone, the 
horse manure was clearly the ‘superior’ raw material. He also 
did some microscopy on both. Both materials showed lignified 
fibers, but the root was loaded with starch grains, which the 
horse’s GI tract had done a pretty good job of removing. The 
punch line was that if you don’t do everything it takes to evaluate 
the raw material, you can literally accept sh— for your product.”  

Dr. Segelman was highly respected for his scientific acumen. 
According to American Botanical Council Founder and Execu-
tive Director Mark Blumenthal, “If Alvin’s colleague and fellow 
MCP and Pitt graduate Professor Norman Farnsworth were alive 
today, I know that he would say that ‘Alvin had a photographic 
memory.’ I remember Norm’s telling me this about Alvin, some 
considerable admiration, on numerous occasions, so I know it’s 
probably true.”

During his time at NSP, Dr. Segelman helped develop the 
company’s homeopathic and Ayurvedic product lines, as well 
as the product Gastro-Health®, for which NSP retains patent 
rights.2 According to Tad Turgeon, research investigator at NSP, 
many people referred to Dr. Segelman as “classically trained” or a 
“wet chemist” because he was a plant microscopy expert. “While 
much of his research was based on microscopy,” said Turgeon, 
“his most important scientific contribution to the natural prod-
uct industry may have been his work on chlorophyll and its role 
in cancer prevention. He was very passionate about his work. He 
often raised his voice to exemplify his point. Dr. Segelman had a 
vast knowledge of the history of natural products, which will be 
lost forever with his passing” (e-mail, December 19, 2011).

Having such a deep devotion to nature and history, Dr. Segel-
man was a member of the Linnaean Society of London,3 the 
world’s oldest active biological society that focuses on the evolu-
tion, taxonomy, biodiversity, and sustainability of flora and 
fauna. He was also a scholar on Israeli history and current affairs 
and was very interested in firearms, which friends say likely 
stemmed from his time spent as a lieutenant in the US Army.2 
He is survived by his children Lauren Barnes and Sheera Lader, 
grandchildren, and brother Myron Segelman.1 

—Lindsay Stafford
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of the International Society of 
Ethnopharmacology. Kolkata, India. 
This year’s congress focuses on ethno-
pharmacology—the study of ethnic 
groups’ usage of traditional medi-
cines—and its connection to the global-
ization of the natural health industry. 
The event discusses how to revitalize, 
develop, and promote traditional medi-
cine within this current environment 
by “globalizing the local technologies 
and localizing the global techniques.” 
Scientists, anthropologists, pharma-
cists, pharmacologists, ethnobotanists, 
phytochemists, and others interested in 
ethnopharmacology will attend lectures 
and discussion sessions given by experts 
in the field, as well as oral and poster 
presentations. Topics include tradi-
tional medicine and the Internet, 
ethnopharmacological perspectives on 
pharmaceuticals, commercialization 
strategies, ethno-veterinary medicines, 
clinical research of traditional medi-
cine, and many more. More informa-
tion is available at: www.ise-snpsju.org. 

March 13-15: 10th International 
Conference on Functional Foods in 
the Prevention and Management 
of Chronic Diseases. Santa Barbara, 
CA. This annual conference focuses 
on bioactive food compounds and their 
sources and potential health bene-
fits; usage in public health; relation-
ship with nutrigenomics, nutrigenet-
ics, proteomics, and metabolomics; 
and role in managing obesity, diabetes, 
cardiovascular disorders, cancer, and 
other chronic diseases. The research 
and development of functional food 
products will also be discussed. The 
conference also features abstract and 
poster presentations. More informa-
tion is available at: www.functional-
foodscenter.net/10th_International_
Conference___USD.html. 

March 17-28: Big Island, Little 
Planet: Hawaiian, Polynesian, and 
Global Perspectives on Nature, 
Culture, and Healing. Hawaii. This 
3-credit, 12-day course by Goddard 
College takes place on the Big Island 
of Hawaii and is led by ethnobota-
nist Kathleen Harrison and Hawai-
ian cultural teacher Momi Subiono. 
Participants include Goddard students, 
as well as others not associated with the 
college who are interested in exploring 
the botany, culture, and traditions of 
Hawaii. The group takes field trips to 
places like an ethnobotanical garden, 

a beach park, island canyons, and the 
world’s largest active volcano, Mauna 
Loa. Topics of discussion include hunt-
ing and gathering, indigenous farm-
ing and conservation, the Silk Road 
and Spice Trade, ethnoscience and 
the oral tradition, cultural concepts 
of health and illness, shamanism, and 
many more. More information is avail-
able at: www.goddard.edu/study_poly-
nesia_hawaii. 

April 14-15: Southwest Conference 
on Botanical Medicine. Tempe, AZ. 
This annual conference follows a pre-
conference intensive titled “Natural 
Medicines for Immune Disorders and 
Chronic Inflammatory” led by Robert 
Rountree, MD. The main conference 
will feature many speakers, including 
Paul Bergner, who will lecture on adap-
togens, treating chronic disease, and 
Chinese herbs for athletes; Mary Bove, 
who will discuss natural treatments for 
MRSA (Methicillin Restistant Staphy-
lococcus Aureus); Cascade Anderson 
Geller, who will demonstrate how to 
make healing salves; Phyllis Hogan, 
who will talk about medicinal plants of 
the Havasupai; and many more. More 
information is available at: www.botan-
icalmedicine.org/conferences/sw2012/
sw2012info.htm.

April 16-19: 11th Annual Oxford 
International Conference on the 
Science of Botanicals. Oxford, MS. 
Hosted by the National Center for 
Natural Products Research (NCNPR) 
within the School of Pharmacy at the 
University of Mississippi, this annual 
event serves as a forum for the shar-
ing and discussion of current research 
topics in natural products chemistry, 
pharmacognosy, and botanicals. The 
plenary sessions of this year’s confer-
ence will be led by expert speakers and 
will focus on topics such as assuring 
botanical quality through cultivation, 
collection and post-harvest; authentica-
tion, identification, and purity assess-
ments of botanicals; establishing safety, 
efficacy, and quality with modern tech-
nologies; and international regulations 
on safety assessments and adverse event 
reporting. More information is avail-
able at: www.oxfordicsb.org.

May 8-10: SupplySide Market-
Place. New York, NY. For the first 
time, this annual event—formerly 
titled SupplySide East—will take place 
in New York City. With the new name 
of SupplySide MarketPlace, as well as 
a larger exhibit space and more educa-
tional programs and partnerships, orga-
nizers are referring to the event as “a 
global destination for commerce, ideas 
and trade.” Many in the natural health 
and dietary supplements industries 
hope the changes will attract a higher 
number of diverse attendees and exhib-
itors. More information is available 
at: www.supplysideshow.com/2012/
marketplace. 

May 15-18: 2012 International 
Research Congress for Integrative 
Medicine and Health. Portland, OR. 
With the goal of strengthening global 
research on integrative healthcare, this 
annual congress is a gathering of more 
than 1,000 researchers, clinicians, and 
students. Through keynote and plenary 
sessions and oral and poster presenta-
tions, attendees will gain insight into 
topics such as basic science, clinical 
trials, lifestyle and prevention, meth-
odology, health services, cost effective-
ness, and education. The event also 
serves as networking opportunity that 
attendees can use to establish strong 
relationships with fellow professionals. 
More information is available at: http://
imconsortium-congress2012.org/

June 2-4: Medicines From the 
Earth Herb Symposium. Black 
Mountain, NC. This annual event 
features herb and plant walks, live 
demonstrations on making a variety of 
herbal therapies, and numerous discus-
sions led by experts in herbal medicine, 
ethnobotany, and therapeutic treat-
ment. Featured guests include Michael 
Tierra, David Winston, 7Song, and 
many more. Topics of focus range from 
a clinical review of coffee benefits and 
herbs in the treatment of HPV, to 
using botanicals in the preparation for 
and recovery from surgery. More infor-
mation is available at: www.botani-
calmedicine.org/conferences/me2012/
me2012genl.htm. 

More calendar listings at 
www.HerbalGram.org 

See "News" Tab 

The Organic Trade Association 
recently announced its new website 
that focuses on the international trade 
of organic agricultural products. The 
online International Organic Trade 
Resource Guide provides information 
on various countries’ export require-
ments and organic policies and regula-
tions for US-based organic companies 
that are interested in trading inter-
nationally. Using an interactive map, 
website visitors can click on a coun-
try of interest in order to read about 
current organic regulations or stan-
dards, such as laws, decrees, and legis-
lation; the government agencies autho-
rized to oversee organic trade; phone 
numbers, addresses, and websites for 
government contacts; dates of regula-
tion implementations and revisions; the 
scope of the regulations; specific rules 
on imported products; whether certi-
fication is voluntary or mandatory; 
which groups provide organic certifica-
tion programs, including governmen-
tal and/or non-governmental; and any 
additional relevant information. The 
website also contains information on 
the trade of organic products among 
states in the United States. Available at: 
www.globalorganictrade.org. 

Chem-TCM is a new online database 
that documents the chemical compo-
nents found in Traditional Chinese 
Medicines (TCM) in order to encour-
age new drug development. Produced 
by researchers at the King’s College 
London, Chem-TCM lists almost 
10,000 individual chemicals in relation 
to their usage in about 350 TCM herbs. 
According to one of the database’s 
co-founders, the database suggests that 
“many categories in Chinese medicine 
are translatable into Western termi-
nology.” Aiming to help scientists 
understand the “chemical basis” of 
TCM and thus lead to new natural 
products research, Chem-TCM orga-
nizes its information into 4 main 
sections: chemical identification, 
botanical information (such as scien-
tific, pharmacopeial, and Chinese 
names, as well as the plant part used 
in TCM), predicted activity according 
to 41 Western therapeutic targets, and 
estimated molecular activity accord-
ing to 26 TCM categories like “cool 
the blood,” “tonify the qi,” and “nour-
ish the heart.” Available at: www.
chemtcm.com.  

The Liana Ecology Project (LEP) 
recently launched its new website. An 
abundant source of information on 
lianas (woody vines) and other types of 
vines, LEP’s new website features a data-
base containing abstracts of over 700 
scientific journal articles, book chap-
ters, and graduate theses; a map and 
metadata listing of global liana research 
sites; and a photo gallery. Founded by 
the University of Wisconsin-Milwau-
kee’s Schnitzer Lab, the project aims to 
test large conceptual ideas in order to 
understand plant species diversity and 
its regulating mechanisms, causes and 
consequences, the mechanisms control-
ling plant abundance and distribu-
tion, and the causes and consequences 
of plant competition. Researchers at 
Schnitzer Lab do this by conducting 
liana research sponsored by the US 
National Sciences Foundation. Avail-
able at: www.lianaecologyproject.com.

The Natural Products Associa-
tion (NPA), a national trade asso-
ciation representing natural food and 
dietary supplement retailers and suppli-
ers in the United States, has added to 
its website 3 new sections that individ-
ually focus on consumers, retailers, or 
suppliers.  In order to help its website 
visitors find information more easily, 
NPA has organized the links and tools 
of most interest to the members of the 
natural products and dietary supple-
ments industry according to these 3 
categories of members. Available via the 
3 new tabs at the top of NPA’s homep-
age, each website visitor can choose 
which option most accurately matches 
his or her interests. The webpage for 
consumers features a natural products 

store locator, a list of the more than 
750 products and ingredients that have 
qualified for the NPA Natural Seal, 
and a dietary supplements guide. The 
webpage for buyers includes a buyers’ 
guide that encourages business-to-busi-
ness connections, announcements of 
NPA events and educational programs, 
and information on how to advocate 
for the industry. The suppliers webpage 
provides information on NPA’s third-
party certification and self-regulatory 
programs, as well as NPA “position 
papers” that discuss the science behind 
widely used products and ingredients. 
Available at: www.npainfo.org. 

Rainforests, a new book from 
conservationist and founder of Mong-
abay.com Rhett Butler, was recently 
published. Designed for children of ages 
10 years and older, the book provides 
an informative overview of tropical 
rainforests, as well as discussions on 
their significance to the world, rele-
vant current events, and their future. 
Chapters include “Rainforest People,” 
“Rainforest Wildlife,” and “How 
Can We Save the Rainforests?” More 
than 150 vibrant color photographs of 
animals, vegetation, and scenery are 
found throughout the book. Available 
at: www.mongabay.com/book-rainfor-
ests-for-kids.html. 
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Founded in 1988, the member-supported American Botanical Council:
SERVES members in more than 81 countries worldwide
EDUCATES consumers, healthcare professionals, researchers, educators, 
industry and the media on the safe and effective use of medicinal plants
ADVOCATES responsible herbal production and use
ADVISES the media on emerging herbal science
PROMOTES a healthier world through responsible herbal use.

 
Join Us! 
In return, you’ll receive access to a wealth of herbal data via:

ABC’s acclaimed quarterly journal, HerbalGram
7 online databases of herbal information (depending on membership level)
Regular electronic updates on herbal news that matters to you
•	12	monthly	HerbalEGrams	and	360	HerbClips	per	year,	plus	other	Member	Advisories

And much more.

Join Us
The

Invites You To

Individuals, organizations, and companies support ABC through membership

or contact Denise Meikel at denise@herbalgram.org or (512) 926-4900 ext. 120.

Learn more at
www.herbalgram.org

The American Botanical Council is the leading nonprofit education and 
research organization using science-based and traditional information to 
promote the responsible use of herbal medicine.

American Herb Association Quarterly Newsletter: $20/yr.  AHA, P.O. 
Box 1673, Nevada City, CA 95959.
Australian Journal of Medical Herbalism: Quarterly publication of the 
National Herbalists Association of Australia (founded in 1920).  Deals 
with all aspects of Medical Herbalism, including latest medicinal plant 
research findings. Regular features include Australian medicinal plants, 
conferences, conference reports, book reviews, rare books, case studies, and 
medicinal plant reviews.  AUD/$95 plus AUD/$15 if required by airmail.  
National Herbalists Association of Australia, 33 Reserve Street, Annandale, 
NSW 2038, Australia.
Medical Herbalism: Subtitled “A Clinical Newsletter for the Herbal Prac-
titioner.”  Edited by Paul Bergner.  $36/yr, $60/2 yrs.  Canada $39/yr.  
Overseas $45/yr.  Sample/$6.  Medical Herbalism, P.O. Box 20512, Boul-
der, CO  81308. 
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Join: 
Online - www.herbalgram.org

Phone - 1-800-373-7105

Mail – Complete and send this

form to:  ABC

P.O. Box 144345

  Austin, Texas, 78814-4345

 
Individual — $50*

Academic — $100*

Professional — $150*

Nonprofit Organization — $250* 

Corporate — $500*

Sponsor 
(Contact Denise Meikel at denise@herbalgram.
org or (512) 926-4900 ext. 120)

* (Add $20 postage for international delivery for 
above levels.)

 
Payment instructions

Charge credit card (Visa or MC only)  

# 

exp. date:

(Please include the 3-digit number following the 
account # on signature line on back of card.)  

 
Send invoice to the address below  

Check enclosed 

 
name 

company 

profession/title 

phone                                    fax

e-mail 

address 

city                                         state/province

zip       country

 
Do not share my contact info

Do not send me the e-mail newsletter

Yes, I want to 
SUPPORT ABC

American College of Healthcare Sciences, ACHS.edu is the only accred-
ited, fully online college offering degrees, diplomas, and career-training 
certificates in complementary alternative medicine. ACHS is committed to 
exceptional online education and is recognized as an industry leader in holis-
tic health education worldwide. Visit www.achs.edu, call (800) 488-8839, or 
stop by the College campus located at 5940 SW Hood Ave., Portland OR 
97239.

Get Certified with ABC’s Herbal Information Course. This self-paced 
online course is designed to help retail employees and multi-level distributors 
communicate knowledgeably with customers about herbs and dietary supple-
ments.  After successfully completing the course, you’ll receive an Herbal 
Information Specialist Certificate and a window decal announcing  “Herbal 
Information Specialist On Staff.” Renewable annually. $69.95 Bulk pricing 
available. www.nutrilearn.com.

Interns, get hands-on experience before you graduate!  If you’re a future 
pharmacist or dietitian, you can choose a rotation through ABC’s intern-
ship program. You’ll get a comprehensive introduction to phytomedicines, 
researching the medicinal, culinary and cosmetic uses of herbs, answering 
ABC members’ questions, working with medicinal plants in  ABC’s 2.5 acres 
of herbal gardens, and preparing herbal salves, tinctures or meals. For more 
information, call 512-926-4900 or e-mail education@herbalgram.org.

Plant Lovers Journey to the Patagonia. Join Rosemary Gladstar and Dr. 
Richard Liebmann March 1-12, 2011. Summer herbal adventure in Argen-
tina and Chile. Email richardliebmann@gmail.com.

Stock Photography that doesn’t look like Stock: Steven Foster Group, 
Inc. Photography, Consulting, Publications. Specializing in medicinal and 
aromatic plants, along with the places they grow, our stock photo files include 
more than 120,000 images shot around the world for over 30 years. Contact 
us at our location in the heart of the Ozarks in Eureka Springs, Arkansas. 
Visit our website: www.Stevenfoster.com or email: sfoster@Stevenfoster.com.

Considering supplying herbal products in Europe? Ann Godsell Regu-
latory can offer consulting advice on regulatory strategy, and data require-
ments. Services for dossier preparation & submission also available. For more 
information email regulatoryinfo@anngregulatory.eu.

North American Institute of Medical Herbalism. Now accepting appli-
cations for Introductory, Advanced, Clinical, Nutrition, and Flower Essence 
programs in the Vitalist Tradition. In-depth training in the theory & practice 
of Western Herbalism and Nutrition. Fundamentals course begins August 6, 
2012. Contact Lisa Ganora 720-722-4372. NAIMH.com
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