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At Herb Pharm we continue to revere and follow the centuries-old,
time-proven wisdom of traditional herbal medicine, but we also
integrate that wisdom with the herbal sciences and technology of
the 21st Century.

We produce our herbal extracts in our new, FDA-audited, GMP-
compliant herb processing facility which is located just two miles
from our certified-organic herb farm. This assures prompt delivery of
freshly-harvested herbs directly from the fields, or recently dried herbs
directly from the farm’s drying loft. Here we also receive other organic
and wildcrafted herbs from various parts of the USA and world.

In producing our herbal extracts we use precision scientific instru-
ments to analyze each herb’s many chemical compounds. However,
we do not focus entirely on the herb’s so-called “active compound(s)”
and, instead, treat each herb and its chemical compounds as an
integrated whole. This holistic approach to herbal extraction
produces a broad-spectrum extract that’s rich in the aroma, flavor,
and bio-activity of the original herb itself, but in a form that’s easily
ingested and optimally assimilated.

It’s an approach that our customers agree with, and is a key reason
why Herb Pharm is the best-selling line of liquid herbal extracts
in America.

Broad-Spectrum Herbal Extracts, Made With Environmental Responsibility

The Art & Science of Herbal Extraction

Herb Pharm’s Botanical Education Garden

PRESERVING THE INTEGRITY OF NATURE'S CHEMISTRY

HPLC chromatograph showing
biochemical consistency of 6

batches of St. John’s Wort extracts

You’ll find Herb Pharm

at most health food stores

and many natural healthcare

providers or online at

www.herb-pharm.com
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IntroductIon
Butcher’s broom (Ruscus aculeatus) is a bushy evergreen subshrub 

that grows to 3 feet in height, with flat, leaf-like branches, dispro-
portionate red berries, and greenish-white flowers in late winter 
and spring.1 It is native to the Mediterranean and Africa, from the 
Azores islands, west of Portugal, to Iran.2 The rhizome, or root, is 
the most common part of the plant used today.

HIstory and cultural sIgnIfIcance
The common name “butcher’s broom” came from Europe, 

where butchers would bundle the shrub into a broom to sweep 
and cleanse their cutting blocks, due to the stiffness of the mate-
rial.3 (It was later discovered that the essential oil in the plant is 
antibacterial.) Europeans have been using the shrub as a laxative 
and diuretic for almost 2,000 years.2 Many cultures soaked the 
rootstock in water or wine to help alleviate abdominal complaints. 
In the first century CE, Greek physicians used butcher’s broom 
to treat kidney stones. In the 17th century, the English herbalist 
Nicholas Culpepper used butcher’s broom to help the healing of 
fractured bones. He recommended that patients take a decoction 
of the root (made by boiling the plant’s woody parts) orally along 
with spreading a poultice of the berries over the fracture.2 

The root of butcher’s broom contains ruscogenen and neorusco-
genin, which have been found to have anti-inflammatory charac-
teristics and to cause contraction of veins. These properties have 
led to the modern uses of the plant as supportive care for chronic 

venous insufficiency (CVI), hemorrhoids, and varicose veins.2 

The German Commission E approved the use of butcher’s 
broom rhizome extract for discomforts of CVI, such as pain and 
heaviness, as well as for cramps in the legs, itching, and swelling, 
and for supportive therapy for complaints of hemorrhoids, such as 
itching and burning.4 Similarly, the European Scientific Coop-
erative on Phytotherapy (ESCOP) recommended solid or liquid 
extracts of the dried, whole or fragmented rhizome for support-
ive therapy for symptoms of CVI and hemorrhoids.5 The Euro-
pean Medicines Agency (EMEA) finalized its Community Herbal 
Monograph in 2008 for the registration of butcher’s broom prod-
ucts as traditional herbal medicines.6 Butcher’s broom medicinal 
products, in compliance with the quality standards set out by the 
European Pharmacopoeia,7 may be registered and labeled as tradi-
tional herbal medicinal products (THMPs) for the relief of symp-
toms of discomfort and heaviness of legs related to minor venous 
circulatory disturbances and symptomatic relief of itching and 
burning associated with hemorrhoids,6 with the noted limitation 
that such application is based solely on “long-standing use.” 

Modern researcH
Human studies have investigated formulations containing butch-

er’s broom for their effects on insufficient blood flow to the lower 
limbs, including in chronic venous disease (CVD) and/or CVI. 
CVD of the lower limbs can be recognized by symptoms such as 
varicose veins and venous ulcers, as well as edema, venous eczema, 
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Family: Ruscaceae
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hyperpigmentation of the skin of the ankle, atrophie blanche 
(white scar tissue), and lipodermatosclerosis.8 CVD is often graded 
according to 7 classes of CEAP classification (e.g., clinical, etio-
logic, anatomical, and pathophysiological), which range from C0 
to C6. The term CVD is applied to the full spectrum of symptoms 
from C0 to C6, whereas CVI is generally restricted to more severe 
disease (C4 to C6). 

Studies include one in 1987 that studied butcher’s broom in 
combination with trimethylhesperidine chalcone and ascorbic acid 
for the treatment of lower limb venous disease,9 one in 1988 that 
investigated its ability to treat lower limb venous disease in patients 
with chronic phlebopathy (venous insufficiency) when taken in 
combination with hesperidin and ascorbic acid,10 one in 1989 that 
tested its effects on venous tone and capillary sealing when taken 
in combination with hesperidine methyl chalcone,11 and two in 
1999 that assessed the effect of a combination of Ruscus extract 
(150 mg) and hesperidin methyl chalcone (150 mg) and ascorbic 
acid (100 mg) (Cyclo 3 Fort®, Pierre Fabre Medicament, Paris, 
France) on uncomplicated venous insufficiency and superficial 
varicose veins.12,13 

Patients in a 2000 trial studying Cyclo 3 Fort for CVI experi-
enced a significant reduction of symptoms and had a more favor-
able opinion of butcher’s broom than rutoside.14 Of the 80 partici-
pants, the treatment group took 2 capsules per day for 90 days, 
and the preparation was rated as excellent by 81.6% of the treating 
physicians.

In a 2007 study, 124 patients suffering from CVI were given 
2 capsules of a combination product containing 150 mg butch-
er’s broom, 150 mg hesperidin methylchalcone (HMC) and 100 
mg ascorbic acid (Fabroven®/Cyclo 3 Fort®; Pierre Fabre Ibérica; 
Barcelona, Spain) daily for 8 weeks.15 Improvement was seen in all 
patients, but the authors stated that although the early results were 
promising, symptom changes beyond the 8 weeks with treatment 
need to be clarified.

A 2008 study evaluated the effect of butcher’s broom, hesperi-
dine methylchalcone (flavonoid), and vitamin C (Cirkan®, Pierre 
Fabre Santé; Boulogne, France) on women with CVD.16 After 4 
weeks, the patients treated with Cirkan had experienced signifi-
cant improvement in capillary morphology and capillary limb 
diameter, while the control group and the group treated only with 
elastic compression stockings did not.

A recent quality of life (QoL) study followed 917 Mexican 
patients (mostly women over 40 who were sedentary, overweight, 
or obese) suffering from CVD.17 Patients were given 1 capsule 
daily of Cyclo 3 Fort for 12 weeks. Evaluation of QoL using 2 
auto-questionnaires showed that all symptoms improved, with 
lower limb heaviness and lower limb pain improving the most at 
83% and 81%, respectively, and more so in older patients.

Studies on butcher’s broom alone for its effect on CVI are fewer 
in number. A long-term study published in 1991 studied 141 
patients with CVI who took 3 capsules of Ruscus extract (type and 
manufacturer unspecified) twice daily for 4 weeks, then 2 capsules 
twice daily for 8 weeks.18 In all patients taking the extract, there 
was a decrease in foot and ankle volume after 13 weeks while the 
patients taking placebo experienced increased volume. The authors 
concluded that the reparation was a slow process and incomplete at 
the end of the study.

In 2003, 56 women suffering from CVI completed a study in 
which they were given 72-75 mg of a dry extract of butcher’s broom 
rhizome/root (Fagorutin® Ruscus Kapseln, GlaxoSmithKline 

Consumer Healthcare GmbH, Herrenberg, Germany) daily for 
12 weeks.19 Another 54 women were given placebo. Measurement 
of leg volume (indicative of edema) and symptoms were evaluated 
after 4, 8, and 12 weeks of treatment. All parameters improved in 
the butcher’s broom group and remained the same in general for 
the placebo group. The authors concluded that butcher’s broom 
was well tolerated and effective for CVI of Widmer grades I and II 
(mild to moderate stages).

Additionally, butcher’s broom has been studied for its potential 
vein-constricting action when applied locally. In a 1990 study, 
a Ruscus extract cream (specifics unknown) applied topically 
decreased the diameter of the femoral vein an average of 1.25 
mm in 2.5 hours.20 A 2003 study used a cream made of butcher’s 
broom and yellow sweet clover (Melilotus officinalis, Fabaceae), 
(formulation unknown, FLEBS Crema®, Laboratoires Pierre Fabre, 
Castres Cedex, France) that, applied to both legs each day for 3 
weeks, showed improvement in swelling, pain, and itching.21

A single small trial in 1996 suggested that butcher’s broom 
might be helpful in preventing diabetic retinopathy.22 Twenty 
patients, most suffering from non-insulin dependent diabetes 
(type 2) with non-proliferative diabetic retinopathy, were given 
1 capsule of 0.0375 g of butcher’s broom dry extract 2 times a 
day (Fagorutin-Ruscus Kapseln®, GlaxoSmithKline Consumer 
Healthcare GmbH, Herrenberg, Germany) for 3 months. Regres-
sion of diabetic retinopathy was detected in 23.1% of patients and 
no cases of disease progression were seen.

In one randomized, double-blind trial in 1991, 20 women aged 
18-50 years suffering from premenstrual syndrome were given 2 
capsules per day for 90 days of Cyclo 3 Fort. The butcher’s broom 
group experienced reduced symptoms of premenstrual syndrome, 
including mastalgia, mood disorders, and ankle edema.23

Butcher’s broom was shown to be efficacious in treating hemor-
rhoids in a study of 124 patients, in which the patients were 
given 6 capsules per day of Cyclo 3 Fort for 3 days, followed 
by 4 capsules per day for 4 days. Sixty-nine percent of the 
patients rated butcher’s broom as having a good or excellent 
effect, and 75% of the treating physicians rated it similarly.24  
 
future outlook

TRAFFIC, the wildlife trade monitoring network that is a joint 
program of the World Wildlife Fund (WWF) and the Interna-
tional Union for the Conservation of Nature (IUCN), stated in 
1998 that wild collection of butcher’s broom in Turkey resulted 
in a harvest of 2,000 tons of fresh roots per year, or 400 tons of 
dried material, primarily for export.25 The species had become 
locally extinct in certain areas of Turkey owing to over-collection 
and is among the 10 most threatened medicinal plants in trade in 
Turkey. At the time, the collection of the species was subject to 
restrictions in France, Bulgaria, Hungary, and Spain, indicating 
that the species is threatened in these countries also.25 In Spain, 
this protection takes the form of limiting the amount that may be 
harvested.26

In 2002, in a working group report, the International Plant 
Genetic Resources Institute stated that R. aculeatus was one of the 
plants sold on the Serbian market for which no cultivation infor-
mation was available.27 As of 2006, wild butcher’s broom was 
protected by law from collection in Romania as it is considered a 
“monument of nature.”28

In Hungary, where butcher’s broom was once threatened by 
international trade, the situation has changed since that coun-
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• Shown in Studies to Support Healthy Cardiovascular 
 Function (all three herbs)

• Tested for Safety, Identity and Herbal Strength (all three herbs) 

• Hawthorn Helps Maintain Blood Pressure Already in
 the Normal Range 

• Ginger Root Modulates inflammatory Response* 

When it comes to health products and dietary 

supplements NOW firmly believes in the beneficial 

compounds found in natural products. We use 

natural and organic ingredients whenever possible 

and manufacture, inspect, and test our ingredients 

and products in-house. We utilize these strict 

standards with one goal in mind; to empower people 

to lead healthier lives.

NOW’s Passion = A Healthier You

NATURAL

NOW’s
Commitment

to You

* �ese statement have not been evaluated by the FDA. �ese products are not intended to diagnose, treat, cure or prevent any disease.

try joined CITES (The Convention on International Trade in 
Endangered Species) and protected the species.29 Authorities have 
pledged to update the list of protected species regularly so the 
threats by trade can be addressed quickly.

The 9th meeting of the Convention on Biological Diversity (May 
19-30, 2008) produced a Global Strategy for Plant Conservation 
(GSPC) and recommended that parties develop strategies and 
action plans to achieve relevant biodiversity target and goals.30 The 
GSPC target addressing butcher’s broom implemented action plans 
and disseminated methods to ensure that it not be endangered by 
trade within Europe. 

—Gayle Engels
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I was a bit skeptical when I first saw the initial submission 
of the article on potential effects of moon phases on medici-
nal plants, featured in this issue. My left-brained mind 
flashed an “Are you kidding?” message, which I quickly 
shunted aside upon remembering how much force the moon 
has on the Earth—particularly ocean tides. I also had to 
acknowledge the issue of menstrual cycles (both moon and 
month have obvious etymology), as well as the conventional 
wisdom or myth that more babies are born on or near the 
full moon than any other time of the month (a notion that 
has not held up to some recent research). Additionally, I had 
to take the subject seriously as the person who submitted the 
article is my dear friend and colleague Michael Balick, PhD, 
a member of the ABC Board of Trustees and an interna-
tionally respected ethnobotanist. Ian Cole and Dr. Balick’s 

article is both fascinating and compelling. It reviews agricultural and plant collection prac-
tices throughout history and from various cultures suggesting lunar influences on plant 
composition based on harvest times, and it points out the potential value of additional 
research into this topic. 

In another article featured in this issue, HerbalGram staff writer and assistant editor 
Lindsay Stafford has delved into the widespread use of herbs and other forms of traditional 
medicine in Cuba, where access to conventional Western medicines has been severely 
limited due to the US-imposed trade embargo. Cuba’s system of natural and traditional 
medicine has evolved over time, incorporating the practices of indigenous and immigrant 
groups. Its current prevalence in Cuba attests to the local availability, widespread cultural 
and political approval, and supposed effectiveness of herbal medicines.

Last spring, the US Food and Drug Administration pulled a weight-loss product called 
Hydroxycut® off the market in the United States due to concerns related to 23 cases of 
liver problems associated with the use of this line of products. Some people questioned 
whether the alleged hepatotoxicity of Hydroxycut (the product has not been proven to be 
toxic) might be associated with hydroxycitric acid (HCA), one of the primary ingredients 
in some of the Hydroxycut formulations (not all Hydroxycut formulations contain HCA). 
Pharmacognosist Sidney Stohs, PhD, and colleagues have written a review of the toxico-
logical and pharmacological literature on HCA and have determined that HCA is a safe 
ingredient with no evidence of liver toxicity. (We should emphasize that the publication 
of this review is not an endorsement of the safety of the Hydroxycut product per se, but 
simply a review of the safety of one of the ingredients used in some forms of the product. 
Like all features and most articles in HerbalGram, this safety review was formally peer 
reviewed.)

Also in this issue, Tony Cunningham, an internationally respected medicinal plant 
conservation expert, and ABC Advisory Board member Josef Brinckmann, vice-president 
of research and development at Traditional Medicinals, describe the efforts of a current 
project to sustainably collect southern schisandra fruit from China, as well as the potential 
market possibilities of this relatively under-utilized botanical.  

An article in the legal-regulatory section discusses the attempts of Lyle Craker, Univer-
sity of Massachusetts professor and ABC Advisory Board member, to obtain federal 
permission to grow high quality cannabis for medical research, as well as what appears 
to be the government’s blocking of potential competition to the long-established govern-
ment-authorized cannabis production at the University of Mississippi. As more clinical 
data continue to support the relative safety and efficacy of cannabis for a variety of indi-
cations, and now that 14 states have allowed its medicinal use, it is obvious that this issue 
will remain relevant.

Finally, we profile butcher’s broom, an herb widely utilized in Europe for its cardiovas-
cular benefits but which is still not popular in the United States, despite its fairly impres-
sive clinically documented properties for treating symptoms of chronic venous insuffi-
ciency.
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Safety and Efficacy of Hydroxycitric Acid Derived from Garcinia cambogia – A Literature Review

By Sidney J. Stohs, PhD, Harry G. Preuss, MD, Sunny E. Ohia, PhD, Gilbert R. Kaats, PhD, Carl L. Keen, PhD, Lonnie D. Williams, PhD, and 
George A. Burdock, PhD

Hydroxycut® weight management products were removed from the market in 2009 due to reports associating the products 
with hepatotoxic effects. Some case reports have alleged that hydroxycitric acid (HCA), an ingredient derived from Garcinia 
cambogia and present in some Hydroxycut products, may have been responsible for such hepatotoxicity. Multiple in vitro, animal, 
and human clinical studies, however, have indicated the safety of HCA, as well as its potential efficacy at promoting weight loss 
or containing weight gain. The authors of this article present data from safety and efficacy studies for HCA, and they stress the 
importance of considering appropriate scientific evidence when evaluating safety concerns.

The Rich History, Current State, and Possible Future of Natural and Traditional Medicine in Cuba

By Lindsay Stafford

Cuba’s system of natural and traditional medicine (NTM) has evolved over the centuries, and it incorporates the beliefs and prac-
tices of multiple cultural groups. Although this system of medicine was suppressed shortly following Cuba’s Revolution, NTM was 
endorsed by the government following the collapse of the Soviet Union, due to difficulties in importing conventional medicines 
caused by the United States’ trade embargo. Use of NTM is now widespread throughout Cuba, but a potential lifting of the US 
trade embargo could once again alter the prominence of Cuban NTM. This article addresses the history of Cuban NTM, its current 
status within the country, the education and research of NTM in Cuba, and changes to Cuba’s medical system possibly on the 
horizon.

Lunar Influence: Understanding Chemical Variation and Seasonal Impacts on Botanicals

By Ian B. Cole and Michael J. Balick, PhD

People in indigenous cultures around the globe have been known to base their planting, collecting, and harvesting of plants 
around particular phases of the moon. The authors of this article examine historical and traditional beliefs relating to the moon’s 
influence on plants, as well as contemporary studies on how seasonal variation, harvest time, and lunar influence have been 
shown to affect the phytochemistry of some plant species. They point out that possible lunar influence on medicinal plants is not 
well understood, and better research into this phenomenon could potentially assist in optimizing harvest practices for high qual-
ity botanical products.

“Cinderella” Schisandra: A Project Linking Conservation and Local Livelihoods in the  
Upper Yangtze Ecoregion of China

By Anthony B. Cunningham and Josef A. Brinckmann

A collaborative project is working to promote sustainable management of traditional medicinal plants in China’s Upper Yangtze 
ecoregion. Certain goals of this project include indentifying high-value medicinal plants that have been overharvested and those 
less-popularly used that have additional economic potential. Southern schisandra, a medicinal plant that has not been extensively 
harvested, has been selected by the project as a plant that could be sustainably collected for increased trade within the energy 
drinks and herbal tea markets, thereby bringing economic benefits to local communities while also supporting conservation initia-
tives. This article explores the traditional and current uses of southern schisandra, concerns regarding the interchangability of south-
ern schisandra and northern schisandra, and the market potential of southern schisandra.
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Correction
The review of the book Tyler’s Herbs of Choice, published in 

HerbalGram 84, incorrectly identified Paula N. Brown as Paul N. 
Brown. In addition, the captions for the photos of honeysuckle 
and forsythia in the article “International Report on Herbs and 
Swine Flu” of that issue were inadvertently switched.
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Meet ABC Board Member Fredi Kronenberg: 
Physiologist and CAM Expert

Fredi Kronenberg, PhD, a physiologist, expert on women’s health and alternative treat-
ments for menopause, and founding editor of the Journal of Alternative and Complemen-
tary Medicine, has served on the American Botanical Council’s (ABC) Board of Trustees 
since 1999. (Prior to that, she served on ABC’s Advisory Board from 1996–1999.)

Dr. Kronenberg became fascinated 
with nature at an early age; she said she 
remembers picking up leaves and snails 
as soon as she could grasp them (e-mail, 
F. Kronenberg, November 4, 2009). She 
earned her bachelor’s degree in neurobiol-
ogy and behavior (ethology) from Cornell 
University, then obtained her doctorate in 
physiology from Stanford University, where 
she studied the thermoregulation of honey 
bees. 

While in California, she became involved 
in the emerging women’s health movement 
and developed an interest in holistic medi-
cine. In 1989, she co-founded the North 
American Menopause Society, which is 
now in its 20th year.

She visited China in 1990 to partici-
pate in the first Sino-American Confer-
ence on Women’s Issues. “Our Chinese 
colleagues discussed herbs that they use 
for women’s issues, particularly for meno-
pausal hot flashes,” said Dr. Kronenberg 
(oral communication, November 4, 2009). 
When she returned, she attended a program 
at the New York Botanical Garden on 
Traditional Chinese Medicine (TCM), and 
later she received a grant from the National 
Institutes of Health (NIH) to collaborate 

on research regarding women’s health and 
TCM with Fudan University in Shanghai, 
China. 

Dr. Kronenberg began to explore herbal 
medicine, curious as to why the medi-
cal establishment had a general prejudice 
against it at that time. According to Dr. 
Kronenberg, even a professor at Stanford 
told her: “Establish your credentials in 
science first, before going into these areas 
that are far afield that nobody wants to 
fund.”

Dr. Kronenberg did not accept that 
herbal medicine did not have a place in 
mainstream medicine. Instead, in 1993, 
she co-founded and served as the first and 
only director of the Richard and Hinda 
Rosenthal Center for Complementary and 
Alternative Medicine at Columbia Univer-
sity’s College of Physicians and Surgeons 
in New York City, the first broad-based 
complementary and alternative medicine 
(CAM) program at a major medical center 
in the United States.  

“We started it with very little money and 
soon garnered NIH support to broaden our 
efforts,” said Dr. Kronenberg. “We were 
at the leading edge of a wave that slowly 
spread to other academic medical centers.”

According to Dr. Kronenberg, many 
people were excited about the potential 
of the new center once it was initiated, 
although there were also some skeptics. 
There were also other medical schools who 
wanted to watch and “see if we succeeded 
before setting up similar programs,” she 
said.

The Rosenthal Center developed a 
comprehensive program of research, 
including basic science, phytochemistry, 
ethnobotanical studies, surveys, and clini-
cal research.1 It created a research program 
on black cohosh (Actaea racemosa; syn: 
Cimicifuga racemosa, Ranunculaceae), 
used particularly in Europe to treat hot 
flashes during menopause. The center’s 
other primary mission was education. It 
sponsored a one-week on-site continu-
ing medical education (CME) course in 
botanical medicine at Columbia Univer-Kronenberg



www.herbalgram.org                                                                  2010                                                               HerbalGram 85  |  13

ABC News
We’re NOT!

ChromaDex offers a 
wide range of contract 
and analytical services 
for GMPs.

 Identity testing

 Contract analysis,   
 research, and isolation

 Method and process  
 development

 Raw materials selection

 Microbiological testing

 Bioassay services

Contact a ChromaDex
Representative today!

Confused About GMPs?

Contract Services

+1-949-419-0288
sales@chromadex.com
www.chromadex.com

sity for doctors, nurses, and other clinicians 
who wanted to integrate alternative medi-
cine into their medical expertise. Started 
in 1996, “Botanical Medicine in Modern 
Clinical Practice” was the first course of its 
kind at an American university, and it ran 
for 10 years. Andrew Weil, MD, co-directed 
the course with Dr. Kronenberg. “At that 
time there was no other place where doctors 
could learn about the clinical use of medici-
nal plants,” said Dr. Kronenberg.

Dr. Kronenberg has also initiated other 
CME courses and is currently co-organizer 
and director with Dr. Weil of “Nutrition 
and Health: State of the Science and Clini-
cal Applications,” which began in 2004 and 
is now in its 7th year. 

In 2007, the Rosenthal Center closed its 
doors, and Dr. Kronenberg, after 14 years 
as its director, is now finding new ways to 
draw attention to the benefits of alternative 
medicine.1 

Dr. Kronenberg currently works at the 
Clayman Institute for Gender Research at 
Stanford University, where she is conduct-
ing hot flash research and working with 
colleagues to further expand Stanford’s 
program in integrative medicine. She is 
also a visiting scientist at the New York 
Botanical Garden, where she collabo-
rates with another ABC Board of Trust-
ees member, Michael J. Balick, PhD, on 
an ethnomedical study in New York City. 
“Urban Ethnobotany for Women’s Health” 
examines the medicinal plants used by 
several ethnic communities in NYC, partic-
ularly the Dominican community that 
surrounds Columbia University Medical 
Center. They have worked together on this 
project for more than 10 years. 

“Fredi has been a great friend and joy 
to work with over the two decades I have 
known her,” said Dr. Balick (e-mail, Decem-
ber 16, 2009). “Fredi brings dignity, humil-
ity, inquisitiveness, humor, empathy and an 
extraordinary sense of kindness and cama-
raderie to whatever she is involved with. 
She has done so much for so many people, 
shaping the trajectory of their lives and 
career paths in a very positive and innova-
tive way, while at the same time asking for 
nothing in return—a true scholar, idealist, 
visionary, friend, and champion of integra-
tive medicine.” 

Dr. Kronenberg has recently published 
her first book on botanical medicine. This 
book is intended to serve as a guide for those 
who wish to conduct high quality botanical 
research: Botanical Medicine: From Bench 

to Bedside (Mary Ann Liebert Inc., 2009), 
co-edited with Ray Cooper, PhD.

“Her leadership in the field is well recog-
nized by her peers, but she has not made 
herself a ‘celebrity,’” said Dr. Kronenberg’s 
friend Mary Ann Liebert of Mary Ann 
Liebert Inc. Publishing (e-mail, December 
1, 2009). “Fredi’s ambitions are for the field 
as opposed to promoting herself. It is her 
enormous breadth of knowledge that has 
earned her high respect from her colleagues, 
and—I would say—the absence of ego!”

Her colleagues have praised her engaging 
personality, as well as her academic mind. 
“Fredi is not only impressively bright but 
has a warm and optimistic manner that 
makes you want to work with her,” said 
Liebert. “You couple this with her depth of 
knowledge and determination to advance 
the field, and she is unusually effective.”

“Fredi is one of the most positive people 
I know,” said Gerry Bodeker, EdD, senior 
lecturer at Oxford University and past 
member of the scientific Advisory Board 
of the Rosenthal Center (e-mail, Decem-
ber 4, 2009). “She always sees the potential 
for good in a situation, and I can’t recall 
her criticizing colleagues even under the 
most difficult of circumstances—rare in 
academia.”

In her personal time, Dr. Kronenberg 
dabbles in photography. She also has a great 
appreciation for music. “I grew up with folk 
music, as my mom played guitar, and as 
soon as I was big enough to pick one up, 
I learned to play,” said Dr. Kronenberg, 
adding that she likes jazz, classical, blue 
grass, and “anything by ethnobotanist, 
author, and songwriter James Duke.” She’s 
even participated in a jam session with Dr. 
Duke in the wilds of South Africa.

“We are most grateful to have Fredi on 
our Board of Trustees,” said ABC Founder 
and Executive Director Mark Blumenthal. 
“Fredi’s strong commitment to the growth 
of responsible, clinically tested herbal medi-
cine as well as herbal education for health 
professionals is well documented; she’s a 
perfect fit for ABC’s nonprofit educational 
mission and has served ABC well for over a 
decade.” 

—Kelly E. Lindner

Reference
1. Saxton KE. Hinda Gould Rosenthal: 1921–

2006. HerbalEGram. December 2007;4(12). 
Available at: http://cms.herbalgram.org/heg/
volume4/12%20December/Rosenthal_Trib-
ute.htm. Accessed December 1, 2009. 
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Margaret Wittenberg Joins ABC’s Board of Trustees
Margaret M. Wittenberg, an expert on international food and environmental quality standards with over 30 years of experience 

in the natural and organic foods industry, has joined the American Botanical Council’s (ABC) Board of Trustees. Wittenberg is the 
global vice president of quality standards and public affairs for Whole Foods Market, Inc., a leading natural and organic food super-
market based in Austin, Texas. 

“I have long admired the work the American Botanical Council 
and its Board have done to ensure that accurate and reliable infor-
mation about herbs and medicinal plants remains available to all 
in so many different ways,” said Wittenberg (oral communication, 
December 9, 2009). “It is an honor to be invited to join ABC’s 
Board of Trustees and a privilege to work with such an esteemed 
team passionate about its mission.”

Wittenberg joined Whole Foods in 1981, after co-owning a 
small natural foods store in Wisconsin. She and her husband 
Terry founded Sunseed Natural Foods in 1977, but they sold the 
business in 1981 before relocating to Austin. Wittenberg initially 
became familiar with Austin through her store’s connection to 
its wholesale herb supplier Sweethardt Herbs, co-founded and 
formerly managed by ABC Founder and Executive Director Mark 
Blumenthal. 

“I have known Margaret for almost 30 years,” said Blumenthal, 
“and I have always appreciated and respected her deep commit-
ment to natural nutrition and organic food production, consumer 
education, truth in labeling, and ethical business practices. She 
is one of the busiest people I know, and we here at ABC are all 
thrilled that she accepted our invi-
tation to join the ABC Board.”

Since 1988, Wittenberg has 
coordinated Whole Foods 
Market’s quality standards analy-
sis and development, along with 
food and nutrition education and 
multi-stakeholder group leader-
ship and collaboration. 

“Margaret Wittenberg has been 
the gatekeeper for the standards 
of Whole Foods for many years,” 
said Neil Blomquist, president of 
Sustainable Solutions Consulting 
Services and fellow ABC Board 
member (oral communication, 
December 9, 2009). “She is a 
stalwart guardian of the values 
that started the natural products 
industry.”

Wittenberg has served on many 
boards that focus on sustainable 
agriculture, organic food, and 
animal welfare. Previously she 
served on the board of the Marine 
Stewardship Council, the Animal 
Compassion Foundation, the 
Whole Planet Foundation, and the 
Organic Trade Association. One 
of her most influential appoint-
ments was the US Department 
of Agriculture’s (USDA) National 
Organic Standards Board, where 

she helped establish the USDA’s National Organic Standards 
during her 5-year term. 

“When you look back at the history of the natural and organic 
products industry, you see a series of corrective reforms,” said 
Morris Shriftman, CEO of Mozart Inc. and member of the ABC 
Board of Trustees (e-mail, December 8, 2009). “These reforms 
began in the natural products industry and, because of their inher-
ent truth, are being taken up into the broader culture with trans-
formative effect. At the center of the development, formulation, 
adoption, and practice of these standards, stands Margaret Witten-
berg. She has been there from the beginning, diligently pursuing 
these values through the creation of standards that defined qual-
ity. Margaret’s work is inspirational and deserving of gratitude. It 
is a pleasure and an honor to have her on our Board of Trustees.”

Margaret is currently on the board of directors for the Organic 
Center, as well as the Global Animal Partnership. In 2005, the 
National Audubon Society also awarded her the Rachel Carson 
Award for more than 30 years of work championing organic 
agriculture, sustainability, and the environment. Wittenberg has 
authored several books, including New Good Food: Essential Ingre-

dients for Cooking and Eating Well 
(Ten Speed Press, 2007) and the 
New Good Food Shopper’s Pocket 
Guide to Organic, Sustainable, and 
Seasonal Foods (Ten Speed Press, 
2008). 

Wittenberg’s background with 
retail, marketing, and corporate 
communications brings to the 
Board a great deal of experience 
with consumer outreach. “I think 
she’ll bring a real retail knowledge 
that no one else on the ABC Board 
has,” said Blomquist. “I think her 
knowledge of the consumer will 
help ABC communicate and relate 
better to the consumer, which is 
the end audience that ABC wants 
to reach.”

“ABC is known for its credible 
voice for herbs, and I would like to 
help see it become even more well 
known by the average consumer,” 
said Wittenberg. “I feel my retail 
experience may help the Board 
consider different segments of the 
population and what ABC can do 
to reach them.” 

—Kelly E. Lindner

Wittenberg
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Manu Cloud Forest Canopy Observatory Completed

Once the car descends 8,000 to 9,000 feet to the Wayqecha 
Cloud Forest Research Station, visitors will see the unique Manu 
Cloud Forest Canopy Observatory on a steep slope of several thou-
sand feet. Made completely from aluminum, which is durable and 
lightweight, the observatory is a canopy walkway system nestled 
within narrow trees, vines, and dense vegetation. Its towers resem-
ble giant silver DNA double helixes, which are connected by a 
series of narrow suspended bridges. While most walkway systems 
have wooden bridges and base towers connected to trees through 
bolts, ropes, or large rubber bands around the trees’ trunks, this 
walkway stands freely, its base towers held stable by posts drilled 
deep into the ground, said Gould. This had to be done for 2 main 
reasons: the canopy forest’s steep slope can be rather unstable and 
prone to mudslides in the rainy season, and the narrower cloud 
forest trees cannot support a large attached structure. 

Though canopy walkways can be found in many forest areas 
around the world, the Manu Cloud Forest Canopy Observatory, 
near Peru’s Sacred Valley and Machu Picchu, is the first-ever 
canopy walkway in an Amazonian cloud forest.1 Manu Cloud 
Forest joins about 20 cloud forests worldwide.2 

“[The walkway offers] the groups a chance to see a side of Peru 
and the Andes that many people don’t get to see,” said Gould. “It’s 
a unique opportunity to study that ecosystem, which is very differ-
ent than any other.”

Unlike the better-known lowland rainforests, which are hot, 
humid, and filled with huge towering trees, the cloud forest 
is much cooler, sometimes producing fog, and the trees much 
narrower and shorter.2 Due to the changes in elevation, the plants 
that grow here are different from those that grow in the lowland 
forests, and each slope has its own climate and “micro-system” of 
plant life, said Gould. And while there is not yet a medicinal plant 
garden in the Manu Cloud Forest, there is a variety of unique natu-
rally-occurring medicinal plants, she added. 

The walkway system, which was completed in the fall of 2009, 
took 5 years from fundraising, planning, and construction to 
completion. ACEER and ACA worked with several partners on the 
project, including the National Geographic Society, West Chester 
University of Pennsylvania (where ACEER is based), the Wind-
hover Foundation, One Sky (a Canadian organization support-
ing sustainable development), and Rio Tinto (formerly Alcan), a 
leading supplier of aluminum and packaging materials.1 Based in 
Montreal, Canada, Rio Tinto donated $250,000 to the project to 
highlight a beneficial and “clean” use of aluminum. 

Once the walkway’s preliminary stages were complete, the alumi-
num was shipped from Canada to Lima, Peru, then packed onto 
trucks, driven up the Andes, and stored in Cusco to wait out the 

rainy season. When drier weather arrived, the material was shipped 
to the cloud forest and constructed by Greenheart Construction of 
Canada with the paid labor of 12 workers from nearby communi-
ties and a Nigerian man who has experience building canopy walk-
ways, said Megan MacDowell, director of ACA’s Washington DC 
office (oral communication, November 19, 2009). 

On each of the large towers are platforms large enough for 
equipment, classrooms, and laboratories. ACA, which also runs 
the nearby Wayqecha Cloud Forest Research Center, is using the 
walkway system for scientists researching climate change, said 
MacDowell. They will observe plants’ reactions to climate change, 
including those of orchids (Orchidaceae), which are common here 
and react quickly to small shifts in climate, as well as the forest’s 
many medicinal plants. 

ACA will be studying the region intensively because of its loca-
tion on the edge of the eastern Andes mountains, said MacDowell. 

To visit the recently-completed Manu Cloud Forest Canopy Observatory in southeastern Peru, one must first travel 4 hours from 
Cusco by car or van along a twisting and turning series of dirt roads. On its upward journey, the car passes through small indigenous 
villages whose people do not often see tourists. It then travels over slopes of the Andes Mountains at almost 13,000 feet, where the 
climate is arctic-like. All along the way, passengers are surrounded by a rich diversity of plant life and scenery that is “just the most 
beautiful country you have ever seen,” according to Marguerite Gould, director of operations at the Amazon Center for Environ-
mental Education and Research (ACEER), which co-funded the walkway with the Amazon Conservation Association (ACA) (oral 
communication, November 19, 2009). 

A base tower and suspension bridge of the Manu Cloud 
Forest Canopy Observatory. Photo ©2010 Enrique Ortiz
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“The canopy walkway helps us get to some 
of the harder areas to reach,” she said, 
noting that the region’s plants might be 
migrating upward in response to a warm-
ing climate. ACA will support additional 
research projects using the walkway, rang-
ing from studies of epiphytic plants to 
different bird populations.

The classroom and laboratory plat-
form, funded by West Chester Univer-
sity, will bring students and faculty into 
the outdoor classroom, where guides will 
educate the students about the forest’s 
medicinal plants and other topics, said 
Gould. ACEER’s first walkway group, 
which studied orchids, returned in 
November 2009, and 2 more workshops 
are planned for 2010, including one on 
environmental education. A committee 
is being formed to create curriculum and 
activities for additional workshops, she 
added. 

ACEER and the American Botanical 
Council’s (ABC) yearly botanical medi-
cine trip to the Amazon rainforest and 
Machu Picchu will include the new walk-
way as an additional destination, she said. Because the location is 
so remote, it would add an extra 3 days onto the 10-day trip, so it 
will be offered as an optional extension. 

“It’s a totally different environment than the trip has previously 
gone to,” said Gould, noting that the ABC trip focuses on the 
lowland forest and the Amazon River basin, as well as the Andean 
plants near Machu Picchu.

ACEER workshops in the Manu Cloud Forest could potentially 
include educational interaction with the nearby Haramba Queros, 
an indigenous Harakambut-speaking community of 56 individu-
als who are located just down the road from the walkway.3 Though 
this has not yet begun, Gould said that their traditional medicinal 
practices are different from those in other areas of the rainforest, 
and that paying these communities to lead workshops regarding 
their use of medicines would be a good way to give back to local 
indigenous groups. The local communities initially were hesitant 
about the walkway project, but they became more accepting after 

much outreach, such as training them to 
become paid walkway guides and invit-
ing their children to educational work-
shops, she added. 

ACEER was the first nonprofit orga-
nization to build a rainforest canopy 
walkway in the Western Hemisphere 
(near the confluence of the Napo and 
Amazon rivers and north of Iquitos, the 
largest city in the Peruvian rainforest) 
and the first to use a canopy walkway 
for educational purposes, said Gould. 
The popularity of canopy walkways has 
since spread to many areas. 

“[Canopy interest has] grown incred-
ibly around the world,” said Gould. 

The Manu Cloud Forest Canopy 
Observatory is the latest walkway with 
which ACEER has been involved. A 
second walkway site, in southeast-
ern Peru’s lowland forest, is the one 
currently visited by the ACEER/ABC 
workshop and is owned by Inkaterra, a 

nature-based travel company.
While the Manu Cloud Forest Canopy Observatory is currently 

open to some researchers, ACEER and ACA hope to have its offi-
cial inauguration in the spring of 2010. 

—Lindsay Stafford  
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The Ramayana is an ancient epic poem held in high regard in 
Indian culture. It tells the story of King Rama and the rescue of 
his kidnapped wife Sita.2 The Ramayana is believed to have been 
passed down through oral tradition since around the middle of 
the 1st millennium BCE, according to Robert Goldman, PhD, 
co-author of a multivolume translation of Ramayana (e-mail, 
November 6, 2009); however, Valmiki, a seer poet who was the 
first to write the poem down in script around the 11th century 
CE,2 is typically credited as the poem’s author, much as the Greek 
poet Homer is credited with the Odyssey.

“The Valmiki Ramayana was the first version ever written in 
script, almost several centuries after its construction, because for 
such a long period there was no script available 
to write and the epic was being passed on by oral 
tradition from generation,” said KN Ganeshaiah, 
PhD, co-author of the recent study identifying the 
mythical herb of Ramayana (e-mail, November 10, 
2009). “This means during these centuries of oral 
traditions, there could have been a lot of distortion/
alteration introduced into the story, and perhaps 
only Valmiki would know what he constructed.”

The Ramayana epic mentions an herb named 
sanjeevani, which means “that which gives life” in 
Sanskrit and supposedly possessed the ability to 
resurrect the dead. There are many translations 
of the original Sanskrit version, which tends to 
confuse the details of the exact passage on sanje-
evani, but there is a certain amount of consen-
sus for this short part of the tale: Rama’s brother 
Lakshmana is wounded and becomes unconscious 
or otherwise enters a state of death.1 Hanuman, the 
king of the monkeys, is asked to go to an Indian 
mountain range (though there is not a consen-
sus on which one) to gather 4 medicinal herbs to 
heal him: sanjeevani (one that resurrects the dead), 
sandhanakarani (restorer of skin), savarnyakarani 
(restorer of skin color), and vishalyakarani (remover 
of arrows).3 Hanuman brings the whole mountain 
top to the battlefield to assure that he will have 
the correct herbs.2,3 It is after Lakshmana breathes 
an aromatherapeutic formulation of the gathered 
herbs that he is roused from his dead state. Since 
sanjeevani is said to resurrect the dead, that herb is 
regarded as having done the majority of the heal-
ing.1 Sanjeevani has been mentioned in passing 
within other Indian folklore, as well. 

There has been a lack of agreement among 
experts about where this herb can be found. In all 
versions of the story, the herb is found in a moun-
tain range, and the authors of the latest study 
suggest that it could grow in any Indian range 

from the Himalayas to the Sahyadri (the western Ghats) in south-
ern India.1 Dr. Goldman does not agree: “There is no question 
that the Himalayas are meant, as they are discussed in detail,” 
said Goldman, referring to the passage in various translations 
where the mountains are described. “There is no reference to the 
Sahyadri range. This is the best known and most iconic reference 
to Hanuman and his fetching of the entire mountain (since the 
herbs, not fancying being plucked, make themselves invisible). As 
he approaches with the mountain, the fragrant scent of the herbs 
restores all the wounded and fallen to life and health.”

To narrow down a list of herbs in all of India using a few compre-
hensive Indian plant databases, the researchers applied the follow-

Researchers Possibly Identify Mythical Herb with Power to Restore Life
A group of researchers from the School of Ecology and Conservation at the University of Agricultural Sciences in Bangalore, 

India, have possibly identified the medicinal herb often referred to in Indian mythology as having the ability to resurrect life.1 The 
researchers cannot be completely certain of the accuracy of their conclusion, since the herb has been mentioned primarily in Indian 
folklore—and such stories are not necessarily based on actual events. However, assuming that the herb does exist, they believe that 
they now have a pretty good idea of its identity. 
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ing criteria: (1) the plant must have been referred to in different 
languages of India as sanjeevani at some point; (2) the plant must 
occur at high altitudes as all versions of the story involve finding 
the herb in an Indian mountain range; (3) it should be a highly 
effective medicinal plant; and (4) it should have the ability to 
resurrect life or, as the researchers interpret the meaning, the abil-
ity to rouse someone from a near-death state, such as a coma.1 The 
researchers had 3 finalists in their search that matched most of 
the criteria and only one that met all of the criteria (although they 
admit that the last criterion is an area that requires more study): 

Cressa cretica (Convolvulaceae) has several common names in 
Sanskrit, including sanjivani.1 It has been traditionally used in 
the treatment of leprosy, asthma, biliousness, urinary discharge, 

external inflammation, and pains, according to the Jeeva Sampada 
database cited in the paper.1,4 It therefore easily fits criteria 1 and 
3. However, the habitat of this plant is along lakes, shores, dry 
plains, and forests, so it is not found in a mountain range. Due 
to the plant’s inability to meet the geographical criterion, the fact 
that there is no evidence of its treating a near-death state is moot. 

Desmotrichum fimbriatum (Orchidaceae) is commonly found in 
forested hills, and it is traditionally used to treat heat shock, pain-
ful urination, menstrual irregularities, and jaundice, according 
to the Jeeva Sampada database.1,4 So it easily fits criteria 2 and 3. 
However, the closest name to sanjeevani that it has been referred 
to in Sanskrit is jeevavani. Since it meets 2 criteria strongly, the 
researchers still consider it a candidate, but they believe that the 

lack of the exact common name sanjeevani makes 
it unlikely. 

Selaginella bryopteris (Selaginellaceae) has the 
Sanskrit common names of both sanjeevani and 
sanjeevani bhoothi. (Bhoothi means a “special herb” 
in Sanskrit.) It grows in mountain ranges (includ-
ing the Himalayas) and is traditionally used to 
treat asthma, bronchitis, fever, burning sensa-
tions, biliousness, and diseases of the blood.5 
Furthermore, an aqueous extract of this herb has 
been shown to possibly recover mouse and insect 
cells subjected to UV radiation and oxidative 
stress.5 Recovering from oxidative stress prevents 
neurodegeneration, which can arguably help 
improve disorders related to the nervous system 
such as Alzheimer’s, Parkinson’s, and stroke, etc.5 
However, the study concludes that further research 
is required to see if the possibly mythical herb can 
recover patients from near-death states such as 
unconsciousness or comas.

Dr. Ganeshaiah states that he and his research 
group plan to work further on this topic, although 
they must first raise more funds. He added that there 
has been a great deal of inquiry from those inter-
ested in collaborating with them on this study.  
 

—Kelly E. Lindner
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US Government Stimulus Money Funding New Herbal Research 
on Cancer and in Other Areas

Several interesting uses for herbal ingredients are being 
researched with the aid provided by these federal grants. For 
example, at the University of Alabama at Birmingham, Jeevan 
Prasain, PhD, principal investigator, is testing whether metabolites 
of cranberry (Vaccinium macrocarpon, Ericaceae) can help prevent 
bladder cancer. Dr. Prasain was involved in a previous study in 
which rats were fed cranberry juice concentrate and their incidence 
of bladder cancer was lowered, which he believes was the first study 
conducted on this indication (oral communication, November 13, 
2009). The Alabama researchers will receive $122,720 their first 
year and about $278,000 for a second year of research regarding 
cranberry for this use. “Bladder cancer is one of the commonly 
diagnosed malignancies in both males and females, and there is a 
need to establish research priorities for basic and clinical research,” 
said Dr. Prasain. 

The support will help finance researchers’ salaries and will also 
provide for new equipment (a rotary evaporator) and laboratory 
supplies (chemicals and animals). “Cranberry fruit is a unique 
source of diverse chemical compounds, and it has several health 
beneficial effects,” said Dr. Prasain. “The point is, it’s good. People 
need to take more cranberry.” 

Researchers at the University of Michigan at Ann Arbor are 
studying the effect of ginger (Zingiber officinale, Zingiberaceae) 
root as a preventative of colorectal cancer. For the ginger study, 
Suzanna Zick, ND, and her team of 10 other researchers are 
using the $98,022 to obtain supplies, rent equipment, and hire 
personnel to run necessary tests (oral communication, October 21, 
2009). Specifically, the supplemental grant will fund the analysis 
of a panel of inflammatory markers in the gut tissue of people at 
normal and high risk for developing colorectal cancer. 

“If we didn’t have this stimulus grant, it wouldn’t make us as 
competitive for the next grant,” said Dr. Zick. “Bio-marker work 
is expensive.”

“Ginger is an up-and-coming herb in cancer prevention,” she 
added, noting that the main use she and her colleagues are study-
ing is the prevention of colorectal cancer, not cancer treatment. 
In previous animal studies, ginger was most effective if rats were 
given the herb before cancer started growing or at the very begin-
ning of cancer growth. She also added that ginger may be effective 
against metastatic cancer, as ginger has strong anti-inflammatory 
properties. 

Another study at Ann Arbor, being led by James Varani, PhD, 
involves an extract of red algae found in the North Atlantic (Litho-
thamnion corallioides, Corallinaceae).2 The researchers will receive 
$203,904 for the first year of research and a similar amount for 
the second. The grant will primarily provide for salaries of labo-
ratory personnel: one scientist, 2 full-time laboratory technicians, 
and several students, according to Dr. Varani (e-mail, November 
12, 2009). 

“We applied for the grant before the stimulus package was avail-
able, and the amount requested was actually a bit higher,” said Dr. 
Varani. “NIH gave what they could.”

The algae product will undergo 2 studies. One long-term study 
will assess if multi-mineral algae extract can inhibit the growth of 
colon polyps and colon cancer in mice on a high-fat Western-style 
diet better than just calcium alone.2 In the second study, human 
colon tissue will be used in an organ culture to help identify if the 
calcium-receptor in red algae is what is mostly responsible for the 
chemoprevention.  

“There have been no colon chemoprevention studies to date 
with this particular material,” said Dr. Varani. “However, there 
have been numerous studies with calcium alone, and these stud-
ies have shown partial reduction in colonic polyps. Our studies 
will (hopefully) show that a multi-mineral mix works better than 
calcium alone.”

Another interesting study, taking place at the Southern Illinois 
University at Carbondale, involves the possible inhibition of cancer 
cell proliferation by the constituents of American ginseng (Panax 
quinquefolius, Araliaceae) roots grown in Wisconsin (obtained 
from the Wisconsin Ginseng Board). The grant total received by 
lead researcher Laura Murphy, PhD, will total $275,000, with 
$125,000 awarded the first year and $150,000 the second. The 

The American Recovery and Reinvestment Act of 2009, signed into law by President Barack Obama on February 17, 2009, allo-
cates approximately $5 billion (of a total $787 billion) for scientific research and medical supplies.1 A handful of these studies, funded 
through the National Institutes of Health (NIH), involve research on herbs and herbal dietary supplements. 
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$125,000 will primarily be used for the salary of a new technician. 
The current research team has found repeatedly that oral ginseng 

treatment helps the chemotherapy drug doxorubicin be more effec-
tive in decreasing human breast cancer tumor growth in nude mice. 
According to Dr. Murphy, there has been nothing published using 
animals or in humans related to this specific ginseng indication. 

“But, it is very difficult to tease apart the mechanism of action,” 
said Dr. Murphy (e-mail, October 20, 2009). “The uniqueness 
of this project is that we recognize that ginseng is a virtual ‘drug 
store.’ Treating a mouse with a single ginsenoside or polysaccharide 
component does not tell you what ginseng will do.” 

Another study, taking place at the University of Arizona, involves 
the efficacy of turmeric (Curcuma longa, Zingiberaceae) root extract 
in the prevention of post-menopausal osteoporosis. According to 
lead researcher Janet Funk, MD, currently no past human clinical 
trials have been conducted for this indication (e-mail, October 19, 
2009). Dr. Funk explained that the supplemental grant of $10,322 
will fund the work of an undergraduate over the summer, as well as 
assist in the purchasing of supplies. 

Tariq Haqqi, PhD, the lead researcher of a study at the Univer-
sity of South Carolina at Columbia, and his team are evaluating 
whether pomegranate (Punica granatum, Punicaceae) fruit extract 
may slow cartilage degeneration in osteoarthritis. Though this 
group has done research on the effect of pomegranate extract on 
human cartilage in the past, there have been no human clinical 
studies of the effect of pomegranate on osteoarthritis, according 
to Dr. Haqqi (oral communication, October 27, 2009). Dr. Haqqi 
said that out of the $137,004 awarded for the grant, $37,000 is an 
indirect cost going to the university for operating expenses, and the 
other $100,000 will be used for the salary of one research associate, 

as well as supplies.
At the University of Illinois at Chicago (UIC), Birgit Dietz, 

PhD, and her research team have been awarded $275,000 to 
evaluate the safety and efficacy of the co-treatment of red clover 
(Trifolium pratense, Fabaceae) and tamoxifen (a drug shown to treat 
and prevent breast cancer), as well as co-treatment of black cohosh 
(Actaea racemosa, Ranunculaceae) and tamoxifen, which according 
to Dr. Dietz are combinations that have not yet been well-studied 
(oral communication, October 23, 2008). Tamoxifen has a side 
effect of producing hot flashes, which is a condition that black 
cohosh is traditionally used to treat.2 Both plants, according to Dr. 
Dietz, also have cancer-preventive compounds, which means that 
they may even help reduce tamoxifen-induced endometrial cancer, 
as tamoxifen use tends to increase the risk of endometrial cancer. 

UIC has also received a 2-year $1.2 million grant to develop a 
new method to identify the phytoconstituents of botanical dietary 
supplements and how they function.3 The study will use state-of-
the-art technology to generate qualitative and quantitative finger-
prints of herbal reference materials, which should eventually allow 
for a more accurate identification of the correct plant materials and 
reference compounds used in production.

“This project seeks to establish new spectrometric technologies 
for the assessment of the quality and integrity of botanical dietary 
supplements, which are widely consumed by the US public and 
a major health economy factor,” said Guido Pauli, PhD, princi-
pal investigator and associate professor of pharmacognosy at UIC 
(e-mail, November 16, 2009). The majority of the grant will go to 
the salaries of postdoctoral scientists and research faculty involved 
in the study. 

A grant for $6 million has been awarded to a group of 20 
researchers from different universities (Michigan State, Kentucky, 
Massachusetts Institute of Technology, Texas A&M, Iowa State, 
Purdue, and Mississippi) to research which genes in plants create 
the biochemical compounds used medicinally.4 It is thought that 
the ability to isolate these genes will lead to less costly and faster 
medicine production, according to Dean DellaPenna, a biochemis-
try professor at Michigan State University (MSU) and co-principal 
investigator of the project, who was paraphrased in MSU’s student 
paper.4 

Overall, there are many herbal studies being supported by the 
NIH stimulus, and perhaps this will set a trend in research for years 
to come. 

—Kelly E. Lindner
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Elderberry Extract Shows Activity for Treating Influenza 
Symptoms in Pilot Trial

Reviewed: Kong F. Pilot clinical study on a proprietary elderberry extract: efficacy in addressing influenza symptoms. Online Jour-
nal of Pharmacology and Pharmacokinetics. 2009;5:32-43.

Elderberry (Sambucus nigra, Caprifoliaceae) has a long history of 
use for the treatment of symptoms related to colds and influenza. 
Clinical studies have found that elderberry extracts can inhibit 
influenza A and B infections, and pre-clinical studies have shown 
antiviral effects.1,2 A recent study has shown that flavonoids from 
elderberry bind to the surface of the H1N1 influenza virus (in the 
same group of viruses as the swine flu virus) and interfere with host 
cell receptor recognition and/or binding.3 This pilot clinical trial 
was designed to examine the effect of 
a proprietary slow-dissolve elderberry 
extract lozenge in the treatment of 
people with flu-like symptoms.    

The study was conducted at Shang-
hai Construction Technical College 
(Shanghai, China) in March-April 
2009. The patients were aged 16-60 
years and presented with flu-like 
symptoms for less than 24 hours. The 
patients had at least 3 of the follow-
ing symptoms: fever, headache, muscle 
aches, coughing, mucus discharge, and 
nasal congestion. Using computer-
generated randomization, the patients 
were assigned either lozenges containing 175 mg of a proprietary 
elderberry extract (n=32; HerbalScience Singapore Pte. Ltd.; Singa-
pore; sold in the United States as Immunity Take CareTM by New 
Chapter Inc., Brattleboro, VT and ViraBloc® by GNC, Pittsburgh, 
PA) or placebo lozenges (n=32) that were similar in appearance and 
taste. According to the manufacturer, the elderberry extract was 
optimized to ensure a minimum level of 3 key antiviral bioactives 
and over 1,000 other compounds that contribute to the broader 
immunity and health benefits of elderberry.

The patients took 4 lozenges/day for 2 days at mealtimes and 
bedtime. The following symptoms were monitored using a visual 
analogue scale (VAS): fever, headache, muscle aches, cough, mucus 
discharge from the respiratory tract, and nasal congestion. The 
patients were asked to score their symptom improvements 4 times 
a day for 2 days on a scale of 0 (no problems) to 10 (pronounced 
problems).  

At baseline, 15 patients in the elderberry group and 9 in the 
placebo group had fevers ranging from 37.3-38.8°C (99.1-101.8°F). 
After the first 24 hours, there was a statistically significant decrease 
in fever compared to baseline in the elderberry group (P<0.0001). 
After 48 hours, all of the patients with fevers at baseline in the elder-
berry group had normal temperatures. In contrast, most patients 
with fever in the placebo group did not show improvement after 48 
hours and only 2 had normal temperatures. 

All patients reported headaches at baseline. After 24 hours, there 
was a significant reduction in headache compared to baseline in the 
elderberry group (P<0.0001). After 48 hours, 78% of the elderberry 
group patients did not have headaches and 22% had mild head-
aches (VAS=1). In the placebo group, headaches became more severe 
compared to baseline after 48 hours (P<0.0001), and no improve-

ments in headache were reported. 
At baseline, all of the patients in the elderberry group and 87.5% 

of patients in the placebo group had nasal congestion. After 24 
hours, the elderberry group showed a significant improvement in 
nasal congestion (P<0.0001). After 48 hours, 50% of patients in the 
elderberry group had no nasal congestion. In the placebo group, 
nasal congestion was worse for most patients (P=0.049), and only 2 
patients reported improvements after 48 hours. 

About half of the patients in each 
group reported coughing at baseline. 
No significant improvement in cough-
ing was found after the first 24 hours in 
the elderberry group. However, after 48 
hours, cough had improved in the elder-
berry group, but the difference was not 
statistically significant (P=0.093). None-
theless, the elderberry group showed 
significant improvements in coughing 
when compared to the placebo group 
at 48 hours (P<0.0001). In the placebo 
group, the majority of patients reported 
a worsening of cough and the VAS score 
increased compared to baseline after 48 

hours (P=0.0041). No adverse effects were reported.  
The author concludes that the administration of this proprietary 

elderberry extract “can rapidly relieve influenza-like symptoms.” He 
comments that the results suggest that the proprietary elderberry 
extract is similar or superior to antiviral drugs in treating influenza-
like symptoms and shortening the duration of illness, but more 
research is needed to determine if the extract can reduce viral shed-
ding (process by which a virus can be transmitted to others). The 
absence of adverse events leads the author to suggest that the propri-
etary elderberry extract should be studied in children and the elderly. 
He also suggests research on the proprietary elderberry extract in 
treatment of pandemic H5N1 avian influenza infections based on 
unpublished data by Bill Roschek, Jr., PhD, and Randall Alberte, 
PhD, of HerbalScience Group, demonstrating that flavonoids from 
elderberry bind to this viral strain in vitro. More research is needed 
to confirm these results, including clinical trials that use objective 
measurements of symptoms and laboratory-confirmed influenza 
cases. 

 
 —Marissa Oppel-Sutter, MS
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Sore throat is one of the most common ailments in general 
medical practice. Fewer than 20% of people with a sore throat 
are infected with Streptococcus (“strep throat”) and require anti-
biotic treatment, and normal sore throat is typically treated with 
pain relievers alone. Common over-the-counter drugs for relief of 
sore throat include analgesics and throat sprays (containing numb-
ing agents or antibacterial ingredients). Echinacea (Echinacea 
purpurea, Asteraceae) herb and root and common sage (Salvia 
officinalis, Lamiaceae) leaf have anti-inflammatory, antimicrobial, 
and immune modulating properties and are also used in Europe to 
relieve sore throat and other symptoms of upper respiratory tract 
infections. The purpose of this study was to compare the effective-
ness of a throat spray containing extracts of echinacea plus sage 
with a throat spray containing chlorhexidine plus lidocaine in 
relieving sore throat pain. 

This randomized, double-blind, controlled trial was conducted 
by researchers at the Allergy Clinic in Landquart, Switzerland; 
D.S.H. Statistical Services GmbH in Rohrbach, Germany; and 
A. Vogel Bioforce AG in Roggwil, Switzerland. The subjects were 
recruited from 11 general practice clinics in Switzerland. The 
subjects were over the age of 12 years, had throat pain for less than 

72 hours, and did not have a bacterial throat infection. 
The subjects were randomly assigned to receive 1 of 2 throat 

sprays. The echinacea-plus-sage spray contained aqueous etha-
nolic extracts of E. purpurea (863.3 mg/ml flowering aerial parts 
tincture and 45.5 mg/ml root tincture; Echinaforce® concentrate) 
and S. officinalis leaves (430 mg/ml leaf tincture). The tinctures 
were provided by A. Vogel Bioforce AG. The chlorhexidine-plus-
lidocaine spray (Collunisol®; Sanofi AG; Switzerland) contained 
1% chlorhexidine (an antiseptic) and 2% lidocaine (a topical anes-
thetic). 

In addition to receiving one of the active sprays, subjects also 
received a placebo spray. Patients given the echinacea-plus-sage 
spray received a placebo spray matching the taste, appearance, and 
smell of the chlorhexidine-plus-lidocaine spray, and vice versa. 
This double-placebo method was used to conceal the identity of 
the active spray. Subjects were instructed to spray the throat every 2 
hours with the active spray and the placebo spray. Subjects contin-
ued using the spray until the throat pain was gone, for a maxi-
mum of 5 consecutive days. They were also given ibuprofen tablets 
to take if throat pain was not controlled with the sprays. Subjects 
were instructed to fill in a daily diary and record how many 

times they used each spray, 
how many tablets of ibuprofen 
they used (if any), and how 
severe their throat symptoms 
were, using the Tonsillopha-
ryngitis Severity Score scale. 
Vital signs were monitored 
and blood tests conducted to 
ensure safety at the beginning 
and end of treatment.  

The trial enrolled 154 
subjects: 80 allocated to the 
echinacea-plus-sage group 
and 74 to the chlorhexidine-
plus-lidocaine group. A total 
of 133 subjects completed the 
trial according to protocol and 
were included in the efficacy 
comparison. The response 
rate, defined as a 50% reduc-
tion in the symptom severity 
score, was similar for the 2 
groups after 3 days of treat-
ment (69.6% in the echinacea-
plus-sage group and 70.3% in 
the chlorhexidine-plus-lido-

Study Finds Echinacea/Sage Throat Spray as Effective as 
Chlorhexidine/Lidocaine for Acute Sore Throat

Reviewed: Schapowal A, Berger D, Klein P, Suter A. Echinacea/sage or chlorhexidine/lidocaine for treating acute sore throats: a 
randomized double-blind trial. Europ J Med Res. 2009;14(9):406-412.
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caine group). There were no significant differences in response 
rates between the 2 groups after 1, 2, or 3 days of treatment. The 
total amount of active spray and placebo spray used during the 
study was similar between the 2 groups, as was the usage of ibupro-
fen. Investigators’ and subjects’ overall ratings of the efficacy of the 
treatment were also similar.

Five adverse events judged by the investigators to be related to 
the study sprays were reported. These included rash in the mouth, 
burning sensation and throat dryness in the echinacea-sage group, 
and tongue swelling and bitter taste in the chlorhexidine-lidocaine 
group. About 94% of subjects in both groups rated the tolerability 
of the sprays as good or very good. C-reactive protein (a marker for 
inflammation) levels decreased in both groups, but all other blood 
values and vital signs remained the same. 

The authors conclude that the throat spray containing echina-
cea and sage was as effective in reducing sore throat symptoms 
and as well tolerated as the spray containing chlorhexidine and 
lidocaine. They suggest that the spray is an effective alternative to 
oral and spray products containing analgesic and anesthetic drugs. 

The authors address the possibility that providing ibuprofen to 
the subjects may have biased the results. However, a subanalysis 
showed that the results were the same, regardless of whether or not 
subjects took ibuprofen.  

 The authors discuss results of placebo-controlled trials using 
throat sprays containing either sage or echinacea, but so far there 
are no trials comparing the combination spray to a placebo spray. 
They state that no studies are available on the effectiveness of the 
chlorhexidine-lidocaine spray in sore throat, even though it is one 
of the leading products in Switzerland for sore throat relief and has 
been used for almost 50 years in several countries. The authors do 
not provide any data on the typical course of untreated sore throat 
in this population. A further study comparing the echinacea/sage 
throat spray to a placebo spray would contribute substantially to 
the proof of efficacy and confirm the positive outcome of this first 
trial. 

–Heather S. Oliff, PhD 
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Chinese Herb Tripterygium Shown Effective Compared to 
Sulfasalazine in Treatment of Rheumatoid Arthritis

Reviewed: Goldbach-Mansky R, Wilson M, Fleischmann R, et al. Comparison of Tripterygium wilfordii Hook F versus sulfasala-
zine in the treatment of rheumatoid arthritis. Ann Intern Med. 2009;151(4):229-240.

Rheumatoid arthritis (RA) is an inflammatory disease of the 
joint lining, which causes pain and swelling of the diarthrodial 
joint. Uncontrolled RA results in progressive joint damage and 
subsequent disability and increased mortality. A better under-
standing of the immune mechanisms that perpetuate inflamma-
tion has led to the development of various therapies to treat this 
condition. Although these therapies have been shown to be clini-
cally efficacious, many patients do not achieve clinically meaning-
ful responses, or they experience adverse effects and discontinue 
treatment. 

In Traditional Chinese Medicine, extracts of the roots from 
tripterygium (Tripterygium wilfordii, Celastraceae) have shown 
therapeutic benefit in the treatment of autoimmune and inflam-
matory disorders and some forms of cancer. The potent inhibi-
tion of pro-inflammatory genes by tripterygium in an earlier 
small placebo-controlled study1 prompted the present multicenter, 
double-blind, randomized trial, which compared the efficacy of 
sulfasalazine (a drug with analgesic and anti-inflammatory proper-
ties used to treat RA) with that of a standardized extract of tripte-

rygium in patients with RA.
 This trial was conducted between March 2004 and October 

2005 at 11 US centers in 121 patients with established (at least 6 
months) active RA. Any patient taking a disease-modifying anti-
rheumatic drug was required to discontinue use for 28 days before 
beginning the study, though nonsteroidal anti-inflammatory 
drugs (or oral prednisone taken by 17 patients in each treatment 
group) were allowed to continue at stable doses. 

Eligible patients were randomly assigned to receive either 60 mg 
of tripterygium extract 3 times daily for a total daily dose of 180 
mg (Phytomedics; Jamesburg, NJ) (n = 60; age: 54 ± 11 years) or 1 
g sulfasalazine twice daily for a total daily dose of 2 g (n = 61; age: 
52 ± 12 years) for 24 weeks. Tripterygium roots were purchased 
in Fujian and Hunan provinces, China, and the tripterygium root 
extract was analyzed for diterpenoids content and biological activ-
ity. 

Blood samples were collected at baseline and at frequent inter-
vals throughout the 24 weeks for the measurement of the erythro-
cyte sedimentation rate (ESR), C-reactive protein (CRP, a marker 

of inflammation), interleukin-6 (IL-6), cholesterol 
panel, cortisol, adrenocorticotropic hormone, and 
rheumatoid factor concentrations. Radiographs of 
the hands and feet were obtained at baseline and at 
24 weeks, and body weight and blood pressure were 
also measured. 

The primary outcome measure was a 20% or 
greater improvement (ACR 20 response) in tender 
and swollen joints and in 3 or more of the follow-
ing: physician’s or patient’s assessment of global 
health status, patient’s assessment of pain on a 
visual analogue scale, patient’s assessment of func-
tion, and CRP concentration. Secondary outcome 
measures included the efficacy of tripterygium in 
achieving 50% (ACR 50 response) and 70% (ACR 
70 response) improvements in the above-mentioned 
outcomes at 24 weeks, improvement in the European 
League Against Rheumatism Disease Activity Score 
28 (DAS 28), and radiographic scores of the hands 
and feet. The subjects were instructed to record any 
adverse events experienced, which were graded by 
severity.

 There was a high drop-out rate in this trial; 
only 62 subjects (37 tripterygium, 25 sulfasalazine) 
completed the 24-week study. Significantly more 
of the sulfasalazine subjects withdrew due to lack 
of efficacy or adverse effects (P < 0.001). Approxi-
mately 68% of the tripterygium group and 36% of 
the sulfasalazine group who completed the study 
achieved an ACR 20 response (P = 0.02). Simi-
larly, approximately 54% of the tripterygium group 

Tripterygium Tripterygium wilfordii
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and 4% of the sulfasalazine group achieved an ACR 50 response, 
and approximately 38% of the tripterygium group and 4% of the 
sulfasalazine group achieved an ACR 70 response at 24 weeks (P 
< 0.001 and P = 0.002, respectively). The mean improvement in 
the DAS 28 score was 2.4 points in the tripterygium group and 
1.5 points in the sulfasalazine group (P < 0.001). Significantly 
greater improvements in disability, pain, patient’s and physician’s 
global assessments of health, ESR, and CRP concentrations were 
observed in the tripterygium group than in the sulfasalazine group, 
beginning at 2 weeks. A significantly greater improvement in the 
number of swollen and tender joints was observed in the tripter-
ygium group than in the sulfasalazine group, beginning at 8 weeks. 

Radiographic scores indicated no progression in mean joint space 
narrowing or erosion in the tripterygium group. Compared with 
the sulfasalazine group, significantly greater decreases in IL-6 were 
observed at 24 weeks (P = 0.037) and in rheumatoid factor at 4 
weeks in the tripterygium group (P < 0.001). Blood pressure, body 
weight, and cortisol and adrenocorticotropic hormone concentra-
tions did not change significantly with treatment. Of note, total 
cholesterol concentrations increased significantly in the tripte-
rygium group (P < 0.001); high-density-lipoprotein cholesterol 
increased by 53% and low-density-lipoprotein concentrations by 
48%, but the ratio remained unchanged. The frequency of adverse 
events reported related to the treatments was not significantly 
different between groups (57% in the tripterygium group and 61% 
in the sulfasalazine group). Gastrointestinal events were the most 
frequent adverse event (AE) in both groups. While these events 
resolved in most cases, 6 patients discontinued the study. Other 
AEs in the tripterygium group that led to study discontinuation 
were thrombocytopenia (1) and 1 serious event: a femoral fracture. 
Four patients discontinued the study in the sulfasalazine group 
due to serious AEs: cholecystitis with cholecystectomy, an incar-
cerated inguinal hernia, and gastroparesis and partial small-bowel 
obstruction (1), atrial fibrillation and pancreatitis (1), viral infec-
tion (1), and exacerbation of asthma and hypertension (1). Other 
AEs included nausea, allergic drug reaction, headache, rash, and 
fatigue. 

The authors conclude that “treatment with a standardized 
extract from the peeled roots of the Chinese herbal remedy [tripte-
rygium] administered over 24 weeks may be both effective and 
safe in treating patients with active rheumatoid arthritis. The 
rapid improvement in function and pain and the profound effect 

on inflammation may make this extract an attractive and afford-
able alternative to currently available agents.” Further studies need 
to evaluate the impact on cholesterol levels, long-term effects and 
potential toxicities, and combination with other anti-rheumatic 
therapies. 

Editor’s note: Regarding the relative safety of tripterygium, 
previous experience suggests a likelihood of potentially serious 
toxicity associated for this herb in some subjects. This includes 
renal failure and bone marrow suppression. Such effects appar-
ently did not occur in this study. Several publications have referred 
to this safety issue, including a systematic review of clinical trials 
on tripterygium for RA,2 and a trial where licorice (Glycyrrhiza 
uralensis, Fabaceae) was included to attenuate the adverse effects 
of tripterygium.3 

—Brenda Milot, ELS
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From left to right: Valerian Valeriana officinalis, Hops Humulus lupulus, Passionflower Passiflora incarnata, Photos ©2010 Steven Foster

Benzodiazepines are prescribed as a sedative or tranquilizer. 
Chronic use leads to dependency and tolerance. When benzodiaz-
epines are discontinued, the dose should be tapered down to avoid 
rebound (or withdrawal) phenomena (return of symptoms that are 
more severe than the original symptoms). 

Herbs that help with sleep are popular to take during the 
benzodiazepine withdrawal phase. Kytta-Sedativum® Dragees 
(Merck Selbstmedikation GmbH; Darmstadt, Germany) is a 
triple herbal combination composed of standardized extracts 
from valerian (Valeriana officinalis, Valerianaceae; 3-6:1, extract-
ant: ethanol 70% v/v) root, hops (Humulus lupulus, Cannabaceae; 
4-8:1, extractant: ethanol 40% v/v) strobiles, and passionflower 
(Passiflora incarnata, Passifloraceae; 4-7:1, extractant: ethanol 
50% v/v) whole herb. The purpose of this study was to assess the 
safety, tolerability, and efficacy of Kytta-Sedativum Dragees (sugar 
coated tablet) during and after benzodiazepine withdrawal.

Patients (59 women, 48 men; ages 19-80 years) with moderate 
sleep disorders on average (not associated with mental or neuro-
logic disorders) who needed to discontinue benzodiazepine use 

Herbal Combination Studied as Aid to Benzodiazepine 
Withdrawal

Wähling C, Wegener T, Tschaikin M. Triple herbal combination: An effective alternative to benzodiazepines. Zeitschrift fur 
Phytotherapie. 2009;30:69-72.

participated in this prospective, multicenter, observational study. 
The study was planned and conducted according to the regu-
lations of the German Drug law for such studies and followed 
recommendations of recognized societies, e.g., the German Soci-
ety of Phytotherapy. 

A 2-week withdrawal phase was followed by a 4-week phase 
of treatment with Kytta-Sedativum tablets. During the 2-week 
withdrawal period the benzodiazepine dose was tapered-down. 
Kytta-Sedativum was prescribed to 86% of the patients starting at 
the beginning of the withdrawal period; 97% of the patients were 
taking Kytta-Sedativum during the second week, and 100% of the 
patients took it from the third week. In the majority of cases, 1 
coated tablet per day was prescribed in the first week, and 2 coated 
tablets from the second week until week 6. Physicians and patients 
rated their symptoms. 

The mean duration of benzodiazepine treatment had been 
6.8 months. Benzodiazepine therapy was switched for 1 or more 
reasons: in 89% of cases on the physician’s recommendation, in 
51% upon the patient’s request, and in 70% due to poor tolerabil-
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ity. After 2 and 6 weeks, all clinical symptoms improved from the 
screening visit. At 6 weeks, general unrest had improved in 71% of 
patients, concentration disorders had improved in 51% of patients, 
“depressive symptoms” had improved in 51% of patients, and 
impaired general state of health had improved in 71% of patients. 
Most of the patients (96%) rated tolerability as “very good” or 
“good,” compared to 99% as rated by physicians. The number 
of patients suffering from difficulty in falling asleep increased 
during the withdrawal phase from 66% to 79%, 
but decreased again to 49% after single-agent 
treatment with Kytta-Sedativum. Compared with 
the screening visit, 68% of the patients thought 
that their sleep quality improved by the end of 
the 6-week treatment with Kytta-Sedativum. At 
the end of the observation period, 74% of patients 
indicated having more motivation and drive than at 
the beginning. Day-time tiredness also improved; 
83% of patients were affected by this at the screen-
ing visit, 56% were affected after withdrawal, and 
only 27% were affected after 6-weeks of treat-
ment. Eighty percent of the physicians judged 
Kytta-Sedativum to be “good” or “very good,” and 
74% of the patients judged it to be “good” or “very 
good.” At the end of the study, 64% of the patients 
said that they would continue therapy with Kytta-
Sedativum, while 34% improved sufficiently to 
discontinue therapy.

The authors state that the “study once more 
confirmed the positive benefit-risk-ratio” of the 
herbal combination. Furthermore, they considered 
it a success that one-third of the patients termi-
nated Kytta-Sedativum therapy at the time of the 
final visit due to improvement of their symptoms, 
while the vast majority of the rest continued with 
it. 

The authors’ overall conclusion was: “Regard-
ing the problems of dependency and tolerability of 
benzodiazepines, the presented observations indi-
cate that Kytta-Sedativum Dragees is an effective 
alternative.” 

The limitations of an open study should be 
taken into consideration when making definitive 
conclusions. As the study was observational and 
not blinded or placebo-controlled, it cannot be 
considered as a proof of efficacy in such a clinical 
situation according to the standards of evidence-
based medicine. However, the benefits of this trial 
can be viewed as a reflection of the daily reality in 
prescribing practice. Such daily practice is difficult 
to replicate in a controlled clinical trial. Further, it 
may be constructive to compare results of this trial 
with those of others, although one of the study’s 
authors has indicted that, to his knowledge, such 
studies are not yet available. Although this trial 
shows patient improvement, there is no way to 
know to what extent the benefit was an herbal 
effect, a placebo effect, and/or a further natural 

reduction of withdrawal symptoms. Due to the overall good toler-
ability and lack of adverse events, more rigorous studies should be 
performed to provide greater evidence of Kytta-Sedativum’s ability 
to replace or reduce daily dosages of benzodiazepines. 

—Heather S. Oliff, PhD
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A Project Linking Conservation and Local Livelihoods 
in the Upper Yangtze Ecoregion of China

“Cinderella” Schisandra

By Anthony B. Cunningham and Josef A. Brinckmann

Ripe fruits of Schisandra 
sphenanthera. Photo 
©2010 Anthony B. 
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In the mid-1990s, the term “Cinderella trees” was coined to denote useful tree species that had been overlooked and 
their economic potential left largely untapped.1 Nanwuweizi (southern schisandra, Schisandra sphenanthera, Schisand-
raceae) is the “Cinderella” cousin to the better-known and more economically developed beiwuweizi (northern schisan-
dra, S. chinensis). Both are 
scandent vines (climbers), the 
fruits of which are recog-
nized in the Pharmacopoeia of 
the People’s Republic of China. 
Most traditional medicinal 
use and trade in the past has 
involved the larger fruits of 
northern schisandra, as this 
species is more popular in 
China. However, southern 
schisandra has also been used 
and studied for its medicinal 
properties, and it could be 
used increasingly in food and 
beverage products. 

Southern schisandra is 
the first plant that has been 
selected as a basis for micro-
enterprises by a collaborative 
project interested in promot-
ing the sustainable manage-
ment of traditional medici-
nal plants in China’s Upper 
Yangtze ecoregion. This arti-
cle explores the goals of this 
collaborative project, as well 
as the important role that 
southern schisandra could 
play in improving income 
for local people through its 
sustainable harvest outside of 
nature reserves in the Upper 
Yangtze ecoregion. 

Introduction

The landscape around Daping, 
including XiaoHeGou Nature 
Reserve. Photo ©2010 Anthony B. 
Cunningham
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Landscapes, Conservation, and Livelihoods
The mountain landscapes of the Upper Yangtze River basin 

are internationally recognized for their rich biodiversity. The 
Worldwide Fund for Nature (WWF) has designated the river 
basin as a Global 200 Ecoregion. The term “Global 200” refers 
to WWF’s strategic approach to conserving the world’s most 
distinctive ecosystems, prioritized on the basis of their species 
richness, species endemism, unique species (such as the giant 
panda), globally rare habitats, or unusual ecological or evolu-
tionary features. At a national level, the Upper Yangtze ecore-
gion has been identified as the highest priority area for biodi-
versity conservation in China. These landscapes also contain 
major watersheds, have one of the world’s most species–rich 
temperate forests, and are home to many threatened plant and 
animal species. An estimated 75% of commercially harvested 
Chinese medicinal plant species are found in the mountains of 
the Upper Yangtze ecoregion, many endangered due to over-
harvesting. For these reasons, a collaborative project between 
WWF-China, TRAFFIC Beijing office, the International 
Union for the Conservation of Nature (IUCN), China’s Tradi-
tional Chinese Medicine (TCM) Bureau, and several provincial 
forestry bureaus has been developing and implementing a stra-
tegic model for biodiversity conservation and sustainable devel-
opment. Important goals of this project, which is being funded 
through the EU-China Biodiversity Programme (ECBP), are 
to address the degradation of the habitats in which medicinal 
plants occur, the over-exploitation of high-value medicinal plant 
species that are components of these habitats, and improved live-
lihoods in these landscapes. 

The importance of TCM plant collection to local livelihoods 

was highlighted recently when, on May 12, 2008, a massive 
earthquake hit Sichuan province. This was the 19th deadliest 
earthquake of all recorded history, with at least 69,000 people 
killed and about 4.8 million people left homeless immediately 
after the earthquake. Many poorer, rural villages were hardest 
hit. Even though Sichuan’s 5 largest cities were less affected, it 
has been estimated that economic losses due to the earthquake 
could be over USD $75 billion dollars.2 This would make the 
earthquake one of the costliest natural disasters in Chinese 
history. What is less widely known is the extent to which wild 
harvest of medicinal plants increased in the aftermath of the 
earthquake. Before the earthquake, wild harvest and cultiva-
tion of TCM plants already played an important role for poorer 
people in many of these villages, providing about 30-40% 
of cash income. After the earthquake, there was a noticeable 
increase in the number of people harvesting medicinal plants, 
primarily to get additional cash income for reconstruction costs, 
before the summer harvest season ended and the plants were 
difficult to find.3 

Historical Context, Demand, and Supply
In planning practical steps for medicinal plant conservation 

in the Upper Yangtze ecoregion, it was crucial to take 3 aspects 
of the medicinal plants trade into account: the history of TCM, 
factors influencing demand for medicinal plants, and factors 
influencing supply. 

Today’s TCM differs from Classical Chinese Medicine 
(CCM). TCM was standardized by 10 physicians commissioned 
by Chinese political leader Mao Zedong, who from the 1950s 

Conducting baseline survey training for the ECBP project. Photo ©2010 Anthony B. Cunningham
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The Upper Yangtze ecoregion has a high diversity of species, including endemic medicinal plant genera. Photo ©2010 Anthony B. Cunningham

Ripe fruits of Schisandra sphen-
anthera, one of 27 species in the 
family Schisandraceae found in 
China. Photo ©2010 Anthony B. 

Cunningham

At a national level, the Upper Yangtze ecoregion has 
been identified as the highest priority area for 

biodiversity conservation in China.
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also promoted integration of Chinese and Western medical 
systems under the slogan “zhongxiyi jiehe” (integration of Tradi-
tional and Western Medicine). From the late-1970s to present 
day, a “three-paths” (plural) healthcare policy (san taio daolu) 
has been followed, giving equal status to Chinese, Western, and 
integrated medical systems.4 State support for TCM has directly 
influenced demand for favored plant species. A good example 
is the “Barefoot Doctor” program (1965-1981), through which 
huge quantities of medicinal plants were harvested, generally 
without any attention to sustainable harvest. Today, TCM is in 
a new development phase. It is planned that, by the year 2010, 
a modern TCM innovation system will be established along 
with a series of standards for modern TCM products to create 
a competitive, modern TCM industry through new technology 
and standardization. 

Demand for medicinal plants from the Upper Yangtze ecore-
gion has also been driven by other factors. These include the 
growing popularity of TCM internationally.4 In Britain, for 
example, more than 3,000 clinics offer TCM.5 At a global scale, 
China is by far the largest exporter of medicinal and aromatic 
plants. In 2007, China exported 241,561,404 kg of medici-
nal plants classified under the Harmonized System (HS) Code 
1211* (which includes botanicals like astragalus root [Astragalus 
membranaceus, Fabaceae], cordyceps fungus [Cordyceps sinensis, 
Clavicipitaceae], Asian ginseng root [Panax ginseng, Araliaceae], 
licorice root [Glycyrrhiza uralensis, Fabaceae], lycium fruit 
[Lycium barbarum, Solanaceae], rhubarb root [Rheum officinale 
and R. palmatum, Polygonaceae], and hundreds of others) with 
a reported value of USD $418,238,990. These plants were 
mainly exported to Hong Kong (for re-export), Japan, South 
Korea, Vietnam, and other Asian countries. China addition-
ally exported 709,781,595 kg of aromatic herb and spice plants 
classified within HS Codes 0902 through 0910. (These chap-
ters include botanicals like capsicum fruit [Capsicum spp., 
Solanaceae], cassia bark [Cinnamomum aromaticum, Lauraceae], 
ginger rhizome [Zingiber officinale, Zingiberaceae], green tea 
leaf [Camellia sinensis, Theaceae], and star anise fruit [Illicium 
verum, Illiciaceae], among many others, with a reported trade 
value of USD $1,038,624,084, mainly to Japan, Morocco, the 
United States, Hong Kong, and Malaysia).6 According to a 
report published by the Hong Kong Trade Development Coun-
cil, the global sales for Chinese medicines have grown at a rate 
of 8% each year since 1994. In 2002, the total global sales were 
USD $23.2 billion.7 These sales may grow even faster with the 
growing link to formal, industrialized production and export of 
TCM preparations. 

The world’s highest diversity of TCM species continues to 
be used within China, where herbal preparations account for 
30-50% of total medicinal consumption. The fact that China 
has an ageing population is also significant. By 2025, one quarter 
of the world’s population over 60 years old will be in China. This 
has profound implications for healthcare policy in general and 
TCM use in particular, as this sector of the population places 
a particularly high value on TCM. A final factor influencing 
demand is the rapid increase in buying power in China due to 
an economy that has averaged a near 10% annual growth of real 
gross domestic product (GDP) and greater than 8% real GDP 

*The Harmonized Commodity Description and Coding System, generally referred to as “Harmonized System” or simply “HS,” is a multipurpose 
international product nomenclature developed by the World Customs Organization (WCO). It comprises about 5,000 commodity groups, each 
identified by a 6-digit code, arranged in a legal and logical structure and is supported by well-defined rules to achieve uniform classification. The 
system is used by more than 190 countries and economies as a basis for their Customs tariffs and for the collection of international trade statis-
tics. Over 98% of the merchandise in international trade is classified in terms of the HS.

per capita since 1978. This increased buying power not only influ-
ences consumers to purchase more goods and services, but it also 
enables people to buy higher quality and costly (often rare) compo-
nents of TCM in huge quantity. Trade in a favored geographic 
variety of wendangshen (codonopsis root, Codonopsis pilosula, 
Campanulaceae) or Sichuan fritillary bulb (Fritillaria cirrhosa, 
Liliaceae; chuanbeimu in Chinese) are just 2 examples. Fritillaria 
cirrhosa bulbs are tiny, yet 100 tons of the tiny bulbs are report-
edly used each year, with an estimated current (unfulfilled) market 
demand of 2,000 tons per year from more than 400 industries that 
produce over 200 kinds of Fritillaria preparations. Annual sales of 
one of the most popular Fritillaria-based cough syrups (Nin Jiom 
Pei Pa Kao/Fritillaria Loquat Syrup [Nin Jiom Medicine Manufac-
tory HK Ltd, Tsuen Wan, New Territories, Hong Kong])  is alone 
worth US $70 million per year.8

Taking Stock: Training and Baseline Surveys
Just as a person may periodically assess how much (or how little) 

money he or she has in his or her bank account and how quickly 
that money is accruing interest, there is similarly a need to take 
stock of wild populations of medicinal plants and the rate at which 
those stocks are replenishing, or in some cases, possibly dwindling. 
If this is not done, then there is a risk that stocks of valuable, slow-
growing species will be depleted, just as overspending can bank-
rupt a business. 

In the ECBP project, participants were trained to undertake 
medicinal plant resource assessments and how to use this infor-
mation to set priorities for conservation, resource management, 
or cultivation. The participants in this training course were from 
mixed backgrounds, ranging from skilled foresters and botany 
professors from local universities to experienced field staff from 
nature reserves and representatives from local minority groups.

Costs and complexity for sustainable harvest, and of baseline 
surveys and monitoring, vary with different categories of medici-
nal plants. Most practical and least complex is the lower impact 
harvests of fruits, flowers, or leaves from faster-growing, more 
resilient species. Where these are locally common, sustainable wild 
harvest is possible from existing populations. Due to its “Cinder-
ella” status in the past, and relatively low levels of harvest, south-
ern schisandra fruits fall within this category. This contrasts with 
slower-growing, more habitat-specific, and often higher priced 
medicinal species encountered in the baseline surveys. These often 
have a long history of harvest of roots, bark, or the whole plants, 
sometimes since the 1950s, with consequent decline in wild stocks. 
In such cases, populations need to recover before sustainable 
harvest is possible, with the baseline surveys followed by monitor-
ing. Examples of this category would be F. cirrhosa (chuanbeimu) 
and paris root (Paris polyphylla, Liliaceae) (chong lou). 

Commercial harvest of remaining populations of slow-growing 
and often habitat-specific medicinal plants within nature reserves 
is not just a plant conservation issue. With limited staff, strict 
controls are difficult in these remote, rugged mountains. As a 
result, commercial collectors camp within nature reserves during 
the TCM harvest season, in some cases for 2 months or more, 
harvesting TCM species and hunting wildlife as a source of food. 
When hunting of protected animal wildlife such as “gnu-goat” 
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(Budorcas taxicolor, Bovidae) occurs, then conflicts between 
conservation authorities and TCM collectors increase, often with 
negative outcomes for both the people and the nature reserves. 

What is needed are participatory management plans in place, 
with harvest rules that are agreed upon and accepted by all stake-
holders. Until this happens, and populations of depleted species 
have been able to recover through enrichment planting or natu-
ral regeneration, then species such as P. polyphylla need to have a 
rest from harvest, through a shift to more resilient, faster-growing 
species or the harvest of flowers, seeds, or fruits. Better pricing 
to local harvesters can help compensate for this shift—which is 
why the next step in the ECBP project will be management plans 
linked to niche markets for southern schisandra fruits. 

Southern Schisandra in Traditional Chinese Medicine
The currently official edition of the Pharmacopoeia of the 

People’s Republic of China (PPRC English Edition 2005)9 assigns 
the same “actions” and “indications for use” for both northern 
and southern schisandra, and at the same dosage level. Each has a 
separate monograph due to their different botanical identification 

descriptions, tests, and quantitative assays, but the therapeutics 
sections of the monographs are identical, suggesting that these 2 
species could be interchangeable for TCM formulations in clini-
cal practice. Indeed they have a history of substitution, and when-
ever supplies of northern schisandra are low (as they have been 
in recent years, in part due to significantly increasing imports 
from Europe, Japan and Korea), demand for southern schisandra 
increases, and it is used in TCM formulations and products in 
place of northern schisandra.  Presently, the Chinese Pharmaco-
poeia Commission has assigned the following therapeutic infor-
mation for both northern and southern schisandra fruit:

Action: To astringe, replenish qi† promote production of body 
fluids, tonify the kidney,‡ and induce sedation.

Indications: Chronic cough and dyspnea, nocturnal emission, 
spermatorrhea; enuresis, frequent urination; protracted diarrhea; 
spontaneous sweating, night sweating; impairment of body fluids 
with thirst, shortness of breath and feeble pulse; diabetes and 
wasting-thirst caused by internal heat;§ palpitation and insomnia.

Dosage: 1.5-6.0 g (dried fruit for preparation as aqueous 
decoction).

There are also applications in TCM where southern schisan-

‡Kidney in TCM does not correlate with the “kidneys” in Western anatomy. It is defined as an internal organ that stores the essence of life either 
congenital or acquired (from food) for growth and development, as well as semen for reproduction. It controls urine elimination and water metabo-
lism and helps the lung in accomplishing respiration. 

†Qi in TCM is the basic element of energy that makes up the human body and supports the vital activities. It circulates in the channels and collater-
als. Deficiency of qi relates to decreased functional activity, usually manifested by lassitude, listlessness, shortness of breath, spontaneous sweating 
and weakened pulse. Since each internal organ has its own functional activities, deficiency of qi of different organs may have different manifesta-
tions. Herbal drugs to reinforce qi are used for cases of qi deficiency.

Codonopsis pilosula roots drying at a specialist market for a geographic chemotype that is highly valued under the Chinese concept of 
authentic medicines (dao di yao cai). Photo ©2010 Anthony B. Cunningham

§Internal heat in TCM is a (1) heat syndrome caused by consumption of yin or body fluid, usually manifested by fever in the afternoon or at night; 
heat sensation in the chest, palms, and soles; night sweating; thirst; constipation; reddened tongue with scanty coating; and thready, rapid pulse; 
or (2) invasion of exogenous pathogenic heat into the interior of the body.
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dra would be processed with vinegar. Twenty kg of vinegar is 
added for each 100 kg of cleaned, dried southern schisandra 
in a suitable vessel, mixed thoroughly, then steamed until the 
herbal drug becomes black in color. The drug is removed and 
dried, after which its appearance is externally brownish-black 
and shrunken; the pulp usually adheres closely to the seeds and 
is not viscous. Vinegar-processed southern schisandra is broken 
into pieces before use.

Despite the apparent allowance in the current Chinese medi-
cal system to interchange the 2 species, there is some contro-
versy within the Chinese practitioner community as to whether 
the same functions and properties can be assigned, even in the 
context of traditional medicine. Since at least the time of the 
Qing Dynasty (1644 CE to 1912 CE), northern schisandra fruit 
and southern schisandra fruit have been considered as having 
different actions and functions by practitioners of TCM. There 
is strong belief today among some practitioners that northern 
schisandra fruit is superior and that its indications should be 
differentiated from southern schisandra.

Additionally, there is controversy as to whether southern and 
northern schisandra may be classified similarly as adaptogens. 
Adaptogenic substances are supposed to have the capacity to 
normalize body functions and strengthen systems compro-
mised by stress. Along with Asian ginseng root, eleuthero 
root (Eleutherococcus senticosus, 
Araliaceae), and rhodiola root 
(Rhodiola rosea, Crassulaceae), 
northern schisandra fruit prep-
arations have been the subject 
of many animal and human 
clinical studies investigating 
their adaptogenic potential.10 
Because southern schisandra 
fruit has not yet been studied 
for adaptogenic potential, there 
are no data suggesting that it 
can be used interchangeably 
with northern schisandra for 
this non-traditional new use. 
Pharmacological and clinical 
research on preparations of 
southern schisandra fruit have 
been increasing only recently. Researchers at Flavex® Naturex-
trakte, a German manufacturer of a CO2 extract of southern 
schisandra fruit, have carried out a study on the biological activ-
ity of different extracts from S. sphenanthera, concluding that 
these might be useful in the prevention and treatment of hyper-
proliferative and inflammatory skin diseases.11 In 2009, studies 
on the effects of southern schisandra fruit extract on the phar-
macokinetics of the conventional drugs tacrolimus (an immuno-
suppressive drug) and midazolam (an ultra short-acting benzo-
diazepine derivative) in healthy volunteers were published.12,13

Southern Schisandra in Food and Beverage
In China, southern schisandra is also used in local non-medic-

inal food and beverage products (e.g., in fruit juices, soups, alco-
holic- and non-alcoholic beverages) and has the potential for 
global application as a component of healthy beverage products, 
dietary supplement products, so-called “functional foods,” and 
other natural health products.

In one of the field project areas in Shaanxi, there is a local 

wine-making facility where an entrepreneur is building a new 
business on the production of wines made from local wild-
harvested southern schisandra. At this facility, annual produc-
tion is estimated at 100 tons of wine. The current annual 
demand for southern schisandra for this level of production is 
about 10,000 kg dry weight. The wine-maker believes that this 
production level is low because their marketing efforts are pres-
ently limited to only the local market and tourist season market. 
He envisages a scale up by about 10 times, eventually with an 
annual demand requirement of 100,000 kg southern schisandra 
from the local wild harvesters.

Southern Schisandra Harvest and Post-harvest 
Handling

Relevant for the wild harvesting of southern schisandra is 
the Good Agricultural Practice (GAP) for Chinese Crude Drugs, 
published in 2002 by the Chinese State Food and Drug Admin-
istration (SFDA).14 The SFDA GAP provides the basic prin-
ciples for the production and quality management of Chinese 
crude drugs, including within its scope both cultivation and 
wild collection. Thus this GAP can serve as a general refer-
ence for harvest and post-harvest handling practices. The qual-
ity requirements specified in the PPRC monograph must also 

be taken into consideration 
prior to developing a south-
ern schisandra wild harvest 
management plan. Addi-
tionally, the ECBP proj-
ect has produced a draft 
Nanwuweizi Guidelines 
for Harvesters and Traders, 
which was tested during 
the autumn 2009 harvest.   

Southern schisandra 
should be collected in the 
autumn when the fruits 
reach full size. Depending 
on the weather, this could 
be from August to Octo-
ber. The immature green 
fruits that occur earlier in 

the mid- to late- summer should be left to ripen, but they need to 
be picked just before they turn bright red. Bright red fruits tend 
to rot when sun-dried, which is why fully-formed, pale green to 
pink-colored fruits are collected and then dried. 

The person responsible for the collection operation must be 
qualified to identify and differentiate the correct species from 
other related species that may look similar and/or also occur 
in the same collection areas. There are 39 species and 2 genera 
(Schisandra and Kadsura) in the family Schisandraceae. Only 
one Schisandra species is indigenous to North America, but 
China has 27 species, 16 of them endemic. The flowers are 
either staminate or pistillate, and distinctive ripe red fruits are 
common. Because of the number of other species that share the 
common name nanwuweizi, confusion and misidentification 
are possible. (The PPRC monograph includes 3 methods for 
confirming the botanical identification of nanwuweizi, as well 
as an assay for quantifying the level of the relevant marker 
compound schisantherin A [C30H32O9].)

Table 1 shows the Chinese names, Pinyin transliterations, and 

In the ECBP project, participants 
were trained to undertake 
medicinal plant resource 

assessments and how to use 
this information to set priorities 

for conservation, resource 
management, or cultivation. 
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A signboard 
showing rules 

developed by a 
community in 

the Daping area 
for sustainable 

wild harvest 
of Traditional 

Chinese 
Medicines, 

including specific 
harvesting rules 

for Schisandra 
sphenanthera. 

Photo ©2010 
Anthony B. 

Cunningham

Vats in which Schisandra sphenanthera wine is produced. 
Photo ©2010 Anthony B. Cunningham



36  |  HerbalGram 85 2010 www.herbalgram.org

corresponding Latin names for the various plants that are called 
wuweizi (the name wuweizi refers to the 5 flavors of the fruits). 
The reader should note that the first two listed share the same 
Chinese characters.

Because southern schisandra is a climber, the collectors only 
pick the more accessible fruits or use a hooked stick to reach 
mature clusters of fruit. Using hand-held picking shears, the 
harvester holds the cluster away from the vine and cuts it with 
part of the stem still attached. The cut clusters are placed into 
clean picking bags, baskets, or harvest trays. The fruits can be 
sun-dried or dried on trays in an oven. If sun dried, the fruits are 
generally removed from the stalks and are spread out evenly on 
clean drying screens or racks, underneath a canopy that prevents 
contamination from birds and/or wetting from rainfall. Drying 
frames are placed above the ground, for example on racks (for 
adequate air circulation).

If the southern schisandra is dried on trays in a drying oven, 
the temperature, duration, and air circulation must be controlled. 
The final moisture content of dried southern schisandra should 
range from 8% to not more than 10%. 

After drying, cleaning and additional grading steps are carried 
out to remove all foreign matter that could lower the quality and 
market value. Any remaining stalks are removed from amongst 
the dry southern schisandra fruits. The next step is to use sieves, 
grading tables, or screens in order to eliminate foreign matter 
such as adhering dirt or other plant parts (such as the receptacle 

and peduncle), as well as substandard or immature green fruits.

Nanwuweizi Quality Standards
Official quality standards or acceptance criteria for the test 

and release of the herbal drug southern schisandra fruit for use 
in medicinal products have been published in the currently valid 
edition of the PPRC.9 Table 2 summarizes the PPRC standards 
for pharmaceutical quality nanwuweizi. Table 3 shows a compar-
ison of the official quality standards for nanwuweizi against 
those for northern schisandra fruit (beiwuweizi), excerpted 
from the following compendia: Japanese Pharmacopoeia (JP XV 
2007),15 European Pharmacopoeia (PhEur 6.3 2009),16 PPRC 
(English Edition 2005), and World Health Organization’s WHO 
Monographs on Selected Medicinal Plants, Volume 3.17 (This table 
includes only the monograph-specific standards and not the 
purity standards for microbiological quality, pesticide residues 
and heavy metals that are generally applicable for all herbal drugs 
in the pharmacopeias.)

Producer Associations: Coordination and Supply Chain 
Capability

Developing and maintaining market share is not just an issue of 
quality. What is also required is to get sufficient quantity to the 

market, on time, at the right price. 
Wild harvest certainly offers oppor-
tunities, but harvesting in sufficient 
quantity to meet market demand may 
require hundreds of rural harvesters 
to collect specific products. This 
will be the case for southern schisan-
dra fruits if market expectations are 
met. What is required are well estab-
lished and effective local institutions 
using communications technologies 
such as mobile phones to coordinate 
“bulking up” of resources, reduce 
transport costs, and improve supply 
chain capability. For this reason, the 
ECBP project has established local 
producer associations in order to 
reduce the high transaction costs of 
coordinating hundreds or—as this 
project “scales up”—thousands of 
small-scale producers to get suffi-
cient quantities of TCM plant prod-
ucts harvested and ready for the 
market at the right quality.

Southern Schisandra Branding, 
Marketing, and Trade

The market for this species exists 
within 2 growing national and inter-
national industries: the energy drinks 
sector and the schisandra herbal tea 
market. There are also extraction 
houses producing aqueous extracts, 
aqueous-alcoholic extracts, and CO2 

Table 1: Species Referred to as Wuweizi, All within the Family Schisandraceae

nanwuweizi    Schisandra sphenanthera

chang geng nanwuweizi  Kadsura longipedunculata

ren chang nanwuweizi   Kadsura renchangiana

ri ben nanwuweizi   Kadsura japonica

yi xing nanwuweizi   Kadsura heteroclite

beiwuweizi   Schisandra chinensis

he rui wuweizi    Schisandra propinqua

hong hua wuweizi   Schisandra rubriflora

mao mai wuweizi   Schisandra pubinervis 

mao ye wuweizi   Schisandra pubescens

qiu rui wuweizi    Schisandra sphaerandra

rou mao wuweizi   Schisandra tomentella 

xia ye wuweizi    Schisandra lancifolia

yi geng wuweizi   Schisandra henryi

Chinese Name Pinyin Name Latin Name
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extracts of southern schisandra for use in cosmetics and dietary 
supplement products (e.g. Draco Natural Products, Shanghai, 
PRC, and Flavex® Naturextrakte GmbH, Rehlingen, Germany). 
All of these offer an opportunity of “Panda friendly” branding, 
linking to one of the world’s most iconic animals and to certi-
fied production from managed wild harvest. This ECBP project 
has started with partnerships linked to markets in Europe and 
North America, where there is more interest in southern schisan-
dra than there presently is in the Chinese market, which values 
northern schisandra more than its southern “Cinderella” cousin. 
China’s energy drink sector, however, is a growing market (with 
55% annual growth),18 so southern schisandra could become 
incorporated more extensively into the Chinese market through 
these products. The energy drink sector has already generated a 
huge global market for seed extracts from the netotropical plant 
guaraná (Paullinia cupana, Sapindaceae);19 whether schisandra 
follows the same trajectory remains to be seen. But if commer-
cial markets develop, then attention has to be given to sustain-
able wild harvest and production in agroforestry systems in the 
Upper Yangtze ecoregion.  

The Future
Any successful business needs careful planning based on real-

istic advice and partnerships between multiple stakeholders. 
Developing sustainable “green businesses” in remote areas for 

Table 2: Summary of Nanwuweizi (Southern Schisandra) PPRC Quality Standard 

Pinyin name Nanwuweizi PPRC

Botanical name Schisandra sphenanthera Rehder & E.H. Wilson (Fam. Schisandraceae)

Pharmacopeial name Fructus Schisandrae Sphenantherae PPRC

Part used Dried ripe fruit collected in autumn when ripe, dried in the sun, removed from stalk and 
foreign matter

Cultivated or wild Wild harvested

Storage Preserve in a ventilated and dry place, protected from mould

IDENTIFICATION

Macroscopic As per PPRC monograph description

Thin-layer chromatography As per PPRC monograph method

Color Brownish-red to dark brown

Odor Odour of pulp, slight

Taste Slightly sour

TESTS

Foreign matter NMT 1% (Appendix IX A)

Schisantherin A NLT 0.12% with reference to the dried drug as determined by HPLC (Appendix VI D)

Dosage 1.5 - 6.0 g

Giant pandas are the flagship species of nature reserves within the 
high biodiversity landscapes of the Upper Yangtze ecoregion.
Photo ©2010 Anthony B. Cunningham
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an international market is particularly challenging. Based on the 
experience of this article’s authors, it is strategic to focus interna-
tional enterprise development efforts on one “winning” species 
first, then other species can follow at a faster pace based on the 
ability to produce them at good quality, in sufficient quantity, on 
time, and at the right price. Although the southern schisandra 
trade will start with sales to conventional markets, there is poten-
tial for launching products certified as organic wild (according to 
USDA’s National Organic Program Wild-crop Harvesting Prac-
tice Standard) and/or FairWild® (according to the standard of the 
FairWild Foundation) produced in the project pilot-study sites, 
and to later expand production to other villages. 

Despite many obstacles, including a major earthquake, this 
ECBP project, coordinated through WWF-China’s Chengdu 
office, now has a solid basis for linking sustainable harvest to 
“green” business. The ECBP project in the Upper Yangtze ecore-
gion is developing partnerships to enhance the opportunities for 
small-scale producers, enabling businesses, local government, and 
producers’ associations to work together in a multi-stakeholder 
process.

The biggest challenges are to connect with the right players 
who will be supportive, avoid “elite capture,” and avoid grow-
ing too quickly, in case this compromises product quality and 
sustainable harvest.

For the autumn 2009 harvest, 2 herbal companies, one a certi-
fied organic and kosher extraction house in the PRC (Draco 
Natural Products, Shanghai) and the other a finished herbal 
product manufacturer in the United States (Traditional Medici-
nals®, Sebastopol, CA), have jointly agreed to give the project a 
boost by ordering up a sufficient amount of dried fruits through 
the newly established Shuijing TCM Producer Association to 
produce a pilot production batch of concentrated dried extract. 

The American company will purchase the extract and evaluate 
it for potential use in one of its products. If the trial production 
run meets expectations, significant scaling up for a larger 2010 
harvest is envisaged, as well as the start of a long-term sustainable 
trade relationship that will bring additional income to the villag-
ers in the ECBP project areas while contributing to the conserva-
tion of wild populations of medicinal plants.  

Anthony (Tony) Cunningham is an ethnoecologist working with 
People and Plants International and an adjunct professor at the 
School of Plant Biology, University of Western Australia.

Josef Brinckmann is the vice-president of Research & Develop-
ment at Traditional Medicinals, Inc. in Sebastopol, California and 
a member of the Advisory Board of the American Botanical Council.  
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Beginning in the early 1990s, however, NTM no longer flour-
ished solely within these spheres. As a result of the country’s worst 
economic crisis, caused by the collapse of the Soviet Union, the 
effects of the trade embargo strengthened and NTM received 
government endorsement and gained country-wide usage. It has 
retained this prominence for the last 20 years.

Potentially on the horizon is a significant event that could again 
alter Cuba’s NTM—an ending of the US trade embargo. If real-
ized, the island will likely experience increased development, 
globalization, and modernization, including access to Western 
pharmaceutical medicines—which raises the question: Will Cuba’s 
NTM endure? 

Cultural History 
Possibly the first version 

of Cuban NTM was practiced 
more than 1,000 years ago by 
the Taino Indians, a subgroup of 
the Arawaks who migrated to the 
island from the Greater Antilles in 
the 9th century.1,2 The first known 
people to introduce agriculture to 
the island, Tainos cultivated some 
medicinal plants in small gardens, 
including such plants as almácigo 
(gumbo limbo, Bursera simaruba, 
Burseraceae) and bija (annatto, 
Bixa orellana, Bixaceae), said Fran-
cisco Morón, MD, PhD, director 
of the Central Laboratory of Phar-
macology at the Medical Sciences 
University of Havana (e-mail, 
August 19–November 24, 2009). 

As the Tainos seemingly did not 
have a written language, most of 
what is known about them comes 
from observations documented by 
Spanish colonizers, Dr. Morón 
continued. According to these 
reports, the Tainos’ tradition of 
medicine, which was often infused 
with religious ritual, mainly relied 
on medicinal plants, teas, diet, 
and massage. Behiques, or heal-
ers, used certain medicinal plants 

with hallucinogenic properties, like the tropane alkaloid-contain-
ing jimson weed (Datura stramonium, Solanaceae), to enhance 
divinity. When practicing the exorcism of spirits and illness, they 
followed established and strict guidelines, he said. 

Few additional documented details about the Tainos’ natural 
medicine system exist, however. 

“The Spaniard Conquest was extremely cruel, and Cuban 
natives were almost exterminated a few years after Columbus’s 
arrival,” said Dr. Morón. Though historians are not completely 
certain what caused the estimated 95% decrease in the island’s 
Taino population, some think it was a combination of the “fierce 

and bloody battles of conquest,” 
along with disease, famine, infant 
mortality, and suicide.2 

With Taino survivors and 
descendants isolated from Cuban 
mainstream society, much of their 
NTM was likely lost or restricted 
to small areas of the island, said 
Gabriele Volpato, a PhD student 
at Wageningen University in the 
Netherlands who has conducted 
ethnobotanical research in Cuba 
(oral communication, July 13, 
2009). When new ethnic groups 
came to Cuba, they likely adopted 
and modified some of the Tainos’ 
traditional medicine and mixed 
this with their own practices, he 
added.  

NTM in Cuba has become a 
diverse mix of customs and prac-
tices, with influences from the 
Spanish colonizers, African slaves, 
and immigrants from China, Haiti, 
and other Caribbean islands.3,4 

“Every one of these [groups] 
contributed in some way to the 
medicinal plant use in Cuba,” 
said Volpato. Because the ethnic 
groups in Cuba adopted, altered, 
and diffused much of each other’s 
traditional medicine, it can be 
difficult, yet culturally interest-
ing, to determine in which group 
a certain practice or belief origi-

Many aspects of Cuba exist largely untouched by the sands of modern time, as evident by the classic cars and old 
buildings of chipping paint that characterize the island. In contrast, Cuba’s strong system of natural and traditional 
medicine has steadily evolved and reflects a full range of historical experiences within the island and its people.

The narrative of Cuban natural and traditional medicine (NTM) begins long before its current state of stability. Centuries ago, 
violent colonization threatened the survival of indigenous natural medicine. Later, the importation of African slaves introduced 
new NTM practices that also fused with and revived those of the natives. With the Revolution, NTM was discouraged by the 
government in place of modern medicine, a situation that continued despite the United States’ severe trade embargo that has 
economically and politically isolated Cuba for 5 decades. During this time, NTM was maintained within Cuba’s diverse ethnic 
and religious groups.  
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nated, and how it was later modified, he added.
When Africans were taken to Cuba as slaves beginning in 

1510,5,6 they carried a few plant species with them and also learned 
about Cuban medicinal and magical plants, said Dr. Morón. Some 
researchers say the African traditional and religious practice of 
medicine and its subsequent fusion with indigenous and cultural 
Cuban customs has contributed the most to Cuban herbal materia 
medica.3 

“It is well known that owners of slaves received medical care 
and remedies prepared by the oldest slaves,” Dr. Morón continued. 
“But they consulted in secret because the ‘white society’ considered 
the African remedies as black magic.” 

Africans incorporated their belief in orichas, or deities relating 
to natural habitats, with the Catholic devotion to saints.5 This 
formed the early version of Santeria, a religion based on the belief 
that only wild plants, herbs, and weeds are alive with a divine 
power that heals and fortifies health.7 Santeria healers, also known 
as santeros or babalawos, use plants in rituals that often include an 
initiation of the patient into Santeria based on the belief that the 
patient’s illness is a sign from the orichas.5 Plants are then directly 
administered to patients in various forms, such as blood purifiers 
or herbal baths, or they are applied to patients’ dwellings through 
plant-based house cleaners.7 

With the decline of the slave trade, Chinese laborers began to 
be imported in 1847 to work on sugar plantations.8 Over the next 
25 years, more than 100,000 Chinese came to the island, bringing 
with them the unique practices of Traditional Chinese Medicine 
(TCM). 

When walking through the Barrio Chino (Chinese neighbor-
hood) in Havana, passersby could smell the distinct aromas of 
Chinese herbal formulas, such as yaocha (medicinal tea), roots, 
leaves, bark, and dried reptiles. Pharmacies that prepared and sold 
the herbs often imported their ingredients from China, used the 
native Cuban flora, and bought herbs from local yerberos (herb-
alists). The public soon became rather fascinated with this new 
culture’s unique system of medicine, and though few TCM doctors 
were accredited by the government, TCM practices expanded as 
the Chinese community spread across the island.

Cuba’s ethnic and religious groups continued to use and modify 
NTM for many decades, but large scale NTM acceptance was 
deserted with the development of Western pharmaceutical drugs 
during the beginning of the 20th century, said Dr. Morón.

Evolution of NTM through Cuba’s Recent Political 
History 

The Revolution

When young revolutionary Fidel Castro entered the scene, 
NTM was further abandoned and replaced by an emphasis on 
modern Western medicine. Castro pledged to bring health to all 
people of Cuba, and once the Revolution triumphed in 1959, he 
held up to his claim.9 His new government created a national 
health system, the Ministry of Public Health (MPH), which aimed 
to introduce more affordable medicines, more access to Western 
drugs, the nationalization of private clinics and pharmaceutical 
companies, and social and rural healthcare services at little or no 
cost.10 Many Cubans, including those who largely depended upon 
NTM in the past, now experienced affordable access to national-
ized healthcare services for the first time. 

Two years after the Revolutionary government took control, 
the United States enacted a trade embargo against Cuba in order 
to undermine the Castro government and its ties to the commu-
nist Soviet Union. Trade with Cuba was banned, thus prevent-
ing the purchase of medicines and medical supplies, among other 
goods and products, directly from the United States.11 But because 
Cuba relied upon the Soviet Union and the Council for Mutual 
Economic Assistance for 70–90% of its trade, the embargo initially 
had little effect on Cuba’s healthcare, and the country continued to 
have a steady supply of pharmaceuticals and medical devices.11,12 

While the government focused on modern medicine, it also 
promoted a unified, collective identity, which was common within 
many Communist movements. This affected the use of NTM, 
especially in urban areas of the country.5 While encouraging a 
general, yet narrow, “macro-identity” of being Cuban, the govern-
ment discouraged many religious and traditional practices, includ-
ing NTM, said Volpato.

“When Castro took power, he introduced a very strong politi-
cal ideology based on everybody working toward a common goal,” 
Volpato added. “This in some way broke apart micro-identity in 
Cuba.” 

Some sources have reported that health professionals were 
sanctioned if MPH discovered any “unorthodox” practices, such 
as suggesting herbal remedies or practicing other NTM modali-
ties,12,13 though Dr. Morón said he does not recall this happening. 
Additionally, all but one Chinese pharmacy gradually closed down 
beginning in 1961.8 Dr. Morón confirmed that many pharmacies 

Annatto Bixa orellana Photo ©2010 Steven Foster
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did close during the beginning of the 1960s, but said he thinks 
this was more due to the Revolution’s nationalization of businesses. 

This national lack of support for NTM remained for several 
years, but it would not last as Cuba would soon experience the 
biggest crisis in its history. 

“All of this changed upon the fall of the Soviet Union,” said 
Volpato. 

El período especial
Beginning in the late 1980s, the Soviet Union, once the largest 

country in the world, began to disintegrate, and by 1991 it had 
completely dissolved.14 Cuba lost about 80% of its exports, experi-
enced an almost 80% decrease in the value of its imports, and its 
overall economy fell 40% over the next 4 years.11,12 The govern-
ment deemed this era of economic crisis El período especial, the 
Special Period. 

Further worsening 
Cuba’s situation, in 1992 
the United States passed 
the Cuban Democracy 
Act (CDA),14 which was 
said to promote democ-
racy in Cuba by further 
isolating the island 
and made the embargo 
the most stringent in 
the world.5 The CDA 
prohibits trading medi-
cines or medical devices 
with 10% or more of 
their components made 
by a US company or 
foreign subsidiary of a 
US corporation, and it 
also bans ships that have 
docked in Cuban ports 
from docking in US 
ports for 6 months. CDA 
also states that medicine 
and medical supplies for 
humanitarian aid can be sent to Cuba only once the Cuban 
government holds free and fair elections. As the pharmaceutical 
industry is largely controlled by North American transnational 
corporations, these new provisions made it extremely difficult and 
expensive for Cuba to import pharmaceuticals. Spending on the 
health sector decreased from $227 million to $56 million, includ-
ing a 67% decrease in spending on medical and pharmaceutical 
imports.13

“The Cuban Democracy Act caused an additional damage to 
[the] health system because it increased the blockade, or embargo, 
in a very critical economical and trade period of Cuba,” said Dr. 
Morón. “To diminish the impact of the lack of drugs, it became 
imperative to speed the introduction of herbal drugs and other 
traditional and complementary treatments into the health system.”

In a country forced to find alternative and affordable methods 
of healthcare for its people, NTM ascended to a never-before-seen 
nationalized level of promotion and usage, a period that some call 
Cuba’s “Green Revolution.”15 

The situation was likely “either treat yourself with herbal medi-
cines or don’t treat yourself at all,” said Volpato.

As the Soviet bloc was collapsing, Cuba’s Minister of Health 
approved 51 medicinal plants to treat certain ailments in 1990, and 
one year later the government established a national directive for 

NTM integration into the national healthcare system.16 Primary 
schools began teaching children about the uses of medicinal plants 
and how to grow their own herbs, and MHP began working with 
the Ministry of Agriculture to grow plants for food and medicine 
in state-run farms.17 

In 1994, the government added many NTM products to the 
essential drugs list,18 and MPH founded a state commission for 
NTM development in 1995,16 which aimed to provide a founda-
tion for NTM development throughout the country.19,20 In 1999, 
the National Program for NTM was created, relying on acupunc-
ture and other forms of TCM, homeopathy, chiropractic care, and 
100% native medicinal plants, which was the first type of comple-
mentary medicine approved by the national health system, said 
Dr. Morón. 

Now considered by the government as a discipline of scien-
tific medicine, NTM has been accepted by most in the medi-

cal sector.12 Although 
some practitioners were 
initially hesitant to 
accept NTM, the over-
all transition was eased 
somewhat by the fact 
that the government 
had sponsored some 
small-scale, pre-Special 
Period medicinal plant 
work, said Dr. Morón. 
Additionally, prac-
titioners were sent a 
national formulary and 
educational materials 
created by 17 Cuban 
scientists in medicine 
and biology.12 Mean-
while, the govern-
ment began to intro-
duce the Cuban people 
to newly-nationalized 
NTM through public 
awareness campaigns 

distributed through TV, radio, or print media.5,12,13

“People welcomed very well the use of traditional plants and 
complementary medicines,” said Dr. Morón. “Indeed, they never 
quit traditional health practices.”

Weakening its discouragement of religious and ethnic-based 
NTM, the government legalized shops selling religious-oriented 
plants, such as those used in Afro-Cuban religions.5 Orally-passed 
down NTM knowledge, such as the traditions of Santeria, was also 
documented, and these texts are sold in state-run gift shops. The 
Cuban people could now openly embrace the ties between NTM 
and Cuban culture. 

“Since the early ‘90s, people started returning to their original 
identities,” said Volpato. 

As ethnic and religious groups maintained their NTM through-
out the Revolution, some sources note considerable sharing and 
“borrowing” among the government, the local level, and religious 
and non-religious groups during the creation of the national NTM 
system.5 A comparison of the plants authorized for public sale by 
MPH in 1999 and those used in ethnic religious-based practices, 
such as Santeria, shows that at least 93% of the plants used within 
secular and religious contexts were the same species.  

According to Dr. Morón, medicinal plants introduced into the 
Cuban healthcare system were chosen mainly based on scientific 
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workshop reports from TRAMIL (a program of applied research 
for traditional popular medicine in the Caribbean), as well as 
US, British, and other foreign pharmacopeias; Martindale’s Extra 
Pharmacopoeia; and Cuban research results. Through ethno-phar-
macological research conducted by a network of collaborators, 
TRAMIL aims to establish the security and efficacy of medicinal 
plant-based practices on various Caribbean islands.19 It originated 
in Haiti and the Dominican Republic, and Cuba became an offi-
cial member in 1986.  

Current State of NTM in Cuba

Governmental NTM Activities

In 2005, 8 faculty members from several US medical schools 
legally traveled to Cuba to observe the country’s integrated 
healthcare system. During the tour, organized and led by Cuba’s 
MPH, Ben Kligler, MD, an associate professor at Albert Einstein 
College of Medicine, took note of the government’s positive atti-
tudes toward its NTM-infused healthcare system.

“The fact is that they have a lot to be proud of,” said Dr. Kligler, 
adding that Cuba’s health statistics reflect this (oral communi-
cation, July 30, 2009). As of 2008, the average life expectancy 
at birth for male and female Cubans was 78 years, one of the 
highest in the world,21 and the healthy life expectancy at birth 
was 68.5 years.22 These 
statistics are comparable 
to those of the United 
States, where the average 
life expectancy at birth is 
77.5, and the healthy life 
expectancy at birth is 69 
years old.18 The United 
States, however, 
spends $6,714 on 
healthcare per person 
while Cuba spends 
$363. Dr. Morón 
said that he attri-
butes the good results 
at a lower cost to the 
Cuban healthcare 
system’s focus on 
preventative medi-
cine, community-level 
primary healthcare, 
the abolition of private 
healthcare, and state 
subsidies for the 
healthcare system. 

At the hub of the 
Cuban government’s 
NTM activities, the 
National Center for 
the Development of 
Natural and Tradi-
tional Medicine develops, integrates, coordinates, and monitors 
the application of traditional medicine, and it promotes the use 
of natural products throughout the country.23 Its large network 
extends throughout 14 regional centers, 7 spas, and all the services 
of the NTM department’s polyclinics, comprehensive rehabilita-
tion services, hospitals, and research institutes. According to the 
National Center, its NTM health services and products are based 

on Cuban research results. Natural products are manufactured by 
the state in national pharmaceutical factories or in local pharma-
ceutical production labs, and the State Control of Drug Quality 
Center (SCDQC) is responsible for approving and controlling all 
drugs and their quality, said Dr. Morón. Phyto-therapeutics and 
other natural products are regulated by a SCDQC guide and the 
Cuban Minister of Health recently released a resolution listing 
approved NTM, he added.

Herbal medicines are a significant part of the national NTM 
system, as the island currently produces 300 metric tons of more 
than 100 different species of medicinal plants in 124 ranches 
throughout the country.24 Some reports show that herbal medi-
cines have replaced 80% of the pharmaceuticals previously used 
by Cuba’s people.25 

State-run pharmacies offer or are solely dedicated to NTM 
medicines and herbal products.12 Additionally, many professional 
practitioners, such as medical doctors, nurses, or physical thera-
pists, provide NTM services and have had considerable NTM 
training during their medical education.16  

“I had the impression that physicians in general consider alterna-
tive therapies totally acceptable,” said Dr. Kligler. “It also seemed 
that, from primary care doctors, there’s a real openness to the fact 
that a lot of people use herbals. [In Cuba,] it is important for every-
body to know about [natural and traditional medicine] and know 
that it is available.”  

Hospitals and poly-
clinics all over the coun-
try offer a wide array of 
NTM services. The most 
commonly used of these 
procedures includes TCM 
(acupuncture, digitpunc-
ture, moxibustion, and 

therapeutic massage), 
medicinal plant thera-
pies, apitherapy (the 
medicinal use of prod-
ucts made from honey 
bees), homeopathy, ther-
mal medicine (medicinal 
water and mud), ozone 
therapy, and physical 
and rehabilitation medi-
cine, said Dr. Morón. 
Citing the Public Health 
Ministry’s annual statis-
tical report, Dr. Morón 
noted that in 2008 more 
than 21 million Cuban 
patients were prescribed 
traditional medicine, 
12.6 million (60%) of 
whom were in a primary 
healthcare setting, 6.8 
million (32%) in stoma-
tological care (dentistry), 

and 1.8 million (9%) in hospitals. Every hospital in Cuba offers 
acupunctural analgesia for some surgical procedures,16 which was 
used in over 9.1% of the 336,622 major surgeries performed in 
2008, he added.

While many in the United States likely turn to complemen-
tary and alternative medicine for affordability reasons, Dr. Morón 
explained that both NTM and conventional Western medicine in 

Some reports show that herbal 
medicines have replaced 80% of the 
pharmaceuticals previously used by 

Cuba's people
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Cuba are subsidized by the government, meaning that there is no 
significant difference in cost for customers. He added that, in his 
experience, each drug prescribed typically costs between 1 and 3 
Cuban pesos (equal to $0.04 to $0.12 USD). 

Although Cuba’s National Program of NTM has increased the 
use of NTM within the country’s healthcare system, doctors are 
not obliged to employ it over conventional treatment, said Dr. 
Morón. “Medical doctors and [dentists] are free to prescribe their 
patients the best available treatment,” he said.

During his time in Cuba, Dr. Kligler observed a similar situa-
tion. “My impression is that natural and traditional medicine is 
seen as another tool in a large tool box,” he said, noting that phar-
maceutical companies do not have the same influence on doctors 
as is sometimes the case in countries where Western pharmaceuti-
cals are common.26 

Medical Education 

Also unlike the United States, and many other countries, Cuban 
medical students are required to undergo NTM instruction in 
order to obtain their medical degree.16 Degree plans reserve signif-
icant time for this required curriculum, and different aspects of 
NTM modalities are implemented at varying levels throughout the 
6 years of schooling. 

The education of future doctors on NTM is one of the major 
reasons why the Cuban government’s NTM program has been so 
successful, said Dr. Morón. Not only does this education lead to 
better NTM treatment results than if doctors were less educated in 
NTM, but it is also important in developing broad acceptance of 
NTM as a legitimate medical science, he added. 

Dr. Kligler said he observed a strong commitment to include 
NTM in medical education, and that acupuncture and botanicals 
are the best-incorporated modalities. Though the amount of focus 
on NTM differs with each university and faculty, he said that 
“every primary care doctor gets a decent amount of [NTM] expo-
sure and training.”

Undergraduate work usually begins with an introduction to 
acupuncture and basic medicinal plants, intertwined with the 
main curriculum.16 During the third year, the student will learn 
how to incorporate NTM into medical examinations, such as by 
using the TCM techniques of inspecting a patient’s tongue and 
pulse. Subsequent years can include instruction on NTM treat-
ments for certain conditions, advanced diagnostic NTM tech-
niques, and Chinese medicine philosophy. Students are required 
to complete a 40-hour intensive NTM course during their fifth 
or sixth year, which includes clinical rotations in an NTM clinic 
where they can implement all they have learned. 

After graduating, physicians must complete 2-year residencies, 
which involve 120 hours of more advanced NTM work. After 
the residency, they have the option to do a second residency that 
features more NTM instruction or completely focuses on NTM, 
or they can choose to do the 4-year NTM residency that teaches 
different philosophies and more advanced techniques. Health 
professionals other than physicians have the opportunity to obtain 
a 2-year masters degree in NTM, which focuses on research meth-
ods and NTM therapy testing. 

While progressive, this educational system is not without its 
challenges. Because those who administer most NTM services, 
such as acupuncture and herbal treatments, are primarily medical 
doctors, Dr. Kligler said he wonders if their level of NTM exper-
tise is lower than those who have specialized in only one or a few 
NTM modalities or systems. 

Additionally, it is sometimes unclear what the NTM curricu-

lum should feature and focus on, especially when teaching the 
important topic of herb-drug interactions.16 Finding an adequate 
supply of NTM instructors can also be difficult, as the government 
recently started requiring all professors teaching medical students 
to have training in NTM, and it is sometimes unclear which 
faculty members are qualified.

Research

Dr. Morón, who was in charge of Cuba’s medicinal plant and 
NTM research programs from 1987 until 2005, said that scientific 
research has been a priority in Cuba for some time. 

“To be objective, I must [say] that the Cuban Revolution, and 
particularly Fidel Castro, have established a clear policy to develop 
and encourage scientific research since 1959,” he said. “So, medici-
nal plants and NTM has followed the same support.” 

However, he stated that research on NTM is in need of human 
clinical trials.

“I am ready to get more funding and supplies for our research 
work on medicinal plants,” he said. “They are never all we would 
like to have. The main research limitations concern hard currency 
funding and technology supply, where the US embargo has 
impact.” 

Dr. Kligler, likewise, noted that lack of funding for NTM 
research is one of Cuba’s biggest challenges. 

Though clinics and hospitals have small in-house studies of 
specific NTM therapies, little financial funding has caused a 
lack of large-scale research on NTM’s efficacy and impacts on 
the people’s health.16 A review of botanical papers published in 
select Latin American countries from 1984–2004 shows that 
Cuban authors published 182 papers, or 2% of the total.27 This 
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has perhaps contributed to some of the skepticism and debates 
within Cuba’s medical community, most of which focuses on 
whether or not NTM can provide safe and efficacious options, 
Dr. Kligler continued. 

“It’s the same type of skepticism that we have here,” he said, 
“the difference there being that word from the top from the 
health ministry is that it will be integrated in medical educa-
tion.” 

NTM Use within Cuban Society

The use of NTM in present-day Cuban society is generally 
common and widespread. With the revival of Afro-Cuban 
religions following the Soviet Union collapse, religion-based 
NTM has spread and become somewhat modified, said 
Volpato. More and more, Cubans are joining Afro-Cuban 
religions such as Santeria and are using the medicinal plants 
that are central to the religion’s spirituality. These practices, 
however, are believed to be increasingly focused on generat-
ing revenue and catering to foreign tourists.5 The majority of 
Cubans cannot afford to be initiated into the religion, which 
can cost from US $500–$2,000, the same amount as 3 to 12 
years of the average annual state salary of US $162. 

As an alternative to government-run pharmacies and clin-
ics, urban Cubans can seek NTM treatment from santeros and 
yerberos, the latter of which are required to complete a 2-week 
course on the benefits and complications of certain herbs in 
order to obtain their herb selling license.16 Customers can also 
purchase fresh herbs or herbal formulas in markets and local 
herb shops.12 

“In urban areas, people use medicinal plants but rely much 
more on the knowledge of others, mostly of medicinal plants 
sellers,” said Volpato. 

Cubans living in rural and mountainous regions of the 
island, however, have a culture intertwined with NTM as a 
means to address health issues and make an income. 

“You’ll still find a lot of people that base their livelihood 
not only on medicinal plants, but also on cultivation in home 
gardens,” said Volpato. “Medicinal plant markets in cities need 
to be continually supplied with plants.”

In the mountains of Eastern Cuba, people use many formu-
las that contain multiple plant species, some of which are based 
on the same ingredients used by their ancestors.3 The herbal 
drink pru, for example, is believed to have originated among 
African or French-Haitian immigrants who came to Cuba in 
the late 1700s.28

In rural areas of Cuba, the preparation and dosage of medi-
cines usually depends on individual experiences and family 
traditions. If the remedy does not consist of multiple species, 
rural Cubans can prepare them at home. If it is more complex, 

Because economic 
development is lacking, Cuba 
remains one of the most 
bio-diverse islands in the 
world.  
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however, yerberos will sometimes sell them. 
Tainos who survived the times of colonization orally passed 

down their traditions and practices to their descendants, some of 
whom still live in the mountainous regions of eastern Cuba, said 
Jorge Estevez, a Taino from the Dominican Republic and work-
shop coordinator at the Smithsonian National Museum of the 
American Indian (NMAI)-George Gustav Heye Center in New 
York (oral communication, June 12, 2009). 

“It’s in the isolated regions of the country that you find people 
who have retained this incredible traditional knowledge,” said 
Estevez. 

Present-day Tainos base their medicine system on a connec-
tion with and respect for the spirits of medicinal plants. Behiques 
establish a relationship with the plants through dreams, visions, 
and ceremonies, and before taking a plant to use medicinally, 
the behique will leave something behind for its spirit, said Jose 
Barreiro, a Taino Cuban and assistant director of research at the 
NMAI on the National Mall in Washington, DC (oral communi-
cation, June 2, 2009). Barreiro has spent time with Taino healers 
in Caridad de los Indios, a remote Cuban village near Guantanamo. 

Tainos use about 40 to 50 common medicinal plants, most of 
which are picked by behiques based on traditional knowledge, said 
Barreiro. Tobacco (Nicotiana tabacum, Solanaceae), for example, is 
often part of Taino healing practices and is blown over the bodies 
of ill persons. 

Biodiversity and Conservation of Medicinal Plants

Once almost completely covered in dense vegetation, only 20% 
of Cuba is now covered by forest.3 But because economic devel-
opment is lacking, it remains one of the most bio-diverse islands 
in the world, with more than 6,500 vascular plant species, half of 
which are native to the island.29  

While government-run pharmacies reportedly use herbs only 
cultivated on farms, many yerberos use wild-
collected plants. It has been reported that 
more and more yerberos seem to be disregard-
ing traditional rules regulating the location, 
quantity, and frequency of collecting plants.5 

While cultivation by yerberos does seem to 
be increasing somewhat, so is the number of 
yerberos providing medicinal plants for the 
urban Cuban population, as Cubans often 
choose the convenience of yerberos in place of 
growing their own plants.  

Populations of the native plant manajú 
(Garcinia aristata, Clusiaceae) are decreas-
ing, and despite its endangered status, it is 
sold in many Havana herb shops for its use in 
rituals or in medicinal preparations to treat 
asthma, bronchitis, catarrh and pneumonia.30 
Similarly, pino macho (Caribbean pine, Pinus 
caribaea, Pinaceae), used to treat foot and nail 
fungus, breathing and circulatory problems, 
and also used in pru, is another vulnerable 
medicinal plant that can still be found for sale 
in several Havana herb shops. 

The government stresses cultivation in 
order to have a sustainable supply of medici-
nal plants, so the risk of medicinal plant over-
harvesting is not overwhelming, said Volpato. 
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Concerns are usually pertinent only with certain species, such as 
those in high demand for their medicinal or ritual uses, he contin-
ued. But even in this case, many wild harvesters will use other 
species of the same genus with similar properties when the wild 
availability of the original species is reduced. 

Future of NTM in Cuba 
While US President Barack Obama extended the embargo for 

another year in September 2009, he has lifted significant restric-
tions on the island. His administration has also begun to hold talks 
with the Cuban government.31 And while only the US Congress 
can end the embargo during a non-democratic Cuba, it is discuss-
ing lifting certain aspects of the embargo if there is support from a 
significant number of members.32 Only time, and politics, will tell, 
but it seems that a lifting of the embargo is a realistic possibility.  

If the US embargo comes to an end, Cuba will certainly experi-
ence change, from an influx of foreign tourists to the reopening of 
international trade. Importantly, Cubans will likely have increased 
access to pharmaceuticals and medical devices, a situation that 
could arguably lessen the need for and dependence on NTM. 

The ending of the embargo could potentially have special signif-
icance for Cuba’s ethnic groups, including the remaining Taino 
descendants, whose medicinal practices have endured despite an 
almost-complete eradication of their entire existence. 

While recognizing that the Tainos have maintained certain 
traditional customs, Estevez of NMAI said that if the embargo is 
lifted, modernization could wash over the island. 

“Some people may be drawn to modernization, but naturally, 
some people will also still be drawn to and fascinated with the 
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traditions,” said Estevez. “I could only hope that if the embargo is 
lifted, that some people will continue these traditions.” 

 “I’m sure it will have some impact,” said Barreiro, Estevez’s 
colleague at NMAI. “But a lot of people have died and gone to 
heaven, or elsewhere, predicting the demise of the Taino. But much 
of it is still there . . . These medicinal beliefs are fairly deeply held,” 
he continued. “These traditions tend to not be lost but assimilated 
into the other populations.” 

Just as the implementation of the US embargo was a product of 
politics, Volpato thinks the broader consequences of its lifting will 
also depend on the specific policies that are adopted. 

“If the embargo will be lifted in a type of capitalist context, there 
will be increased opportunities and increased technologies for many 
Cubans, though many people will be lost on the way,” said Volpato. 
“These people will still use medicinal plants and grow them in home 
gardens. The use of medicinal plants is and will be related to the 
recovery of identity, as well as to basic livelihood needs.”

When considering more specific effects of an embargo lifting, 
Volpato foresees a positive impact on the market of medicinal plants 
through the probable exportation of many species, especially those 
used in Afro-Cuban religion. 

“It could spread the economic opportunities of people involved in 
this market, but at the same time it could threaten some species,” 
he said, noting that increased market opportunities could lead to 
over-harvesting. 

In addition to economic benefits, a lifting of the embargo could 
also ease and increase the frequency of NTM-related academic 
exchange.

“If there were less restrictions, [collaborative research] would be 
a tremendous influence,” said Dr. Kligler. “[Being able to study 
Cuba’s NTM system] would be a tremendous benefit or potential 
benefit, if we were able to have more active academic networking. 

“One thing that would be fantastic is that there is a huge group 
of medical education students [in the United States] interested in 
doing exchanges. I think that for students in the States to see what 
it means to have real access to healthcare and to have real access to 
this integrated system [would be a great opportunity],” Dr. Kligler 
continued.

Dr. Morón of Cuba agrees. “I do believe, if it happened, Cuban 
and US scientists and health professionals would exchange results 
and useful experiences, as well as develop common research projects 
in the field of [natural and traditional medicine],” he said. 

Even if access to more expensive pharmaceuticals and a Western 
medicine system were to become available, this would not change 
Cuban NTM, said Dr. Morón, echoing the words of Raul Castro, 
current President of Cuba: “Traditional and natural medicine is not 
a necessity of poverty; it is an option of richness.”33 
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Traditional and Current Practices Relating to 
the Moon

Across the globe, farmers, craftsmen, and healers 
have carefully observed the phases of the moon, espe-
cially while planting, harvesting, or collecting plants. 
Gaius Plinius Secundus, or Pliny the Elder (23–79 
CE), was a well known author and respected natural-
ist who wrote Naturalis Historia, the most compre-
hensive study of natural history to survive from the 
Roman Empire. During his life (he died suddenly 
during the eruption of Mt. Vesuvius), he advised 
Roman farmers to pick fruit at the full moon for the 
market, as it would weigh more, and pick at the new 
moon for personal consumption, as that fruit would 
store better. Pliny also recommended that lumber trees be cut at 
the new moon.1 Following this practice, King Louis XIV passed a 
royal order during his reign that felling of wood should only occur 
during a waning moon (the period of time after the full moon) 
between the falling of leaves and the new growing season. 

Traditional practices related to wood and wood usage in 
Europe still exist today, especially within cottage industries and 
in the production of specialty products such as cheese boxes, wine 
barrels, wooden shingles, wooden chimneys, and wood for musi-
cal instruments.1 For example, a saying persists in France: “bois 
tender en cours / bois dur en décours” (“soft wood when waxing / 
hard wood when waning”). Similarly, in Western Jura (France), 
an ancient rule persists that firewood should be cut at the oppo-
site lunar phase as construction wood.2 Whenever plant materials 
were required to be strong and resistant to the environment, they 
were harvested during a waning moon, and medicines were often 
harvested following the new moon during a waxing period. 

It is interesting to note that such practices are consistently found 
with striking similarities among cultures well-connected to nature 
across the globe, from remote islands and dense rainforests to small 
villages within 200 miles of Paris. In the middle of the Pacific 
Ocean, ancient Hawaiians believed that tubers (such as sweet pota-
toes [Ipomoea batatas, Convolvulaceae] and taro [Colocasia escu-
lenta, Araceae]) must be planted on the third, fourth, fifth or sixth 
day of Ku (the new moon), to ensure that the crops would grow 
upright and firm.3,4 Additionally, medicinal plants were gathered 
only during Là aukkukah, and Là aukulua, the third and fourth 
days following Hoku, the full moon.4 Both of these cases suggest 
that vastly different physiological processes were linked to one 
large macroscopic observation: the cycle of the moon. 

Polynesians were not alone in these observations; the Maya 
believed that the moon controlled sap flow in plants and that 
the nighttime draws the healing attributes of the plant into the 
roots.5 Medicinal plants were therefore harvested only at specific 

In developing new medicinal products, inves-
tigators sometimes rely on information from 
indigenous healers and traditional practitio-
ners regarding their medicinal use of plants. 
In several well known examples, such as the 
formerly popular hypotensive drug reserpine 
from Rauvolfia serpentina (Apocynaceae) root or 
the widely used cardiac medication digoxin from 
Digitalis purpurea (Plantaginaceae) leaf, tradi-
tional herbal knowledge has led to the devel-
opment of conventional pharmaceutical drugs. 
More often, these traditionally used species are 
developed into botanical products and phyto-
medicines from whole-plant or multi-plant prep-
arations. But have researchers overlooked an 
important part of traditional healing practices 
while searching for such medicinal product 
leads? People from indigenous cultures who 
use plants for medicines often have an inti-
mate connection with the environment around 
them, including knowledge of seasonal patterns 
of plant potency. Further, some cultures take 
special care to plant, collect, or harvest at only 
certain times of the day, or during specific 
moon phases. Could harvest and collection 
practices and the influences of the moon phase 
affect the chemical composition and efficacy 
of plant-based medicines? This review outlines 
several cases of lunar influence on medicinal 
and economic plants, based both on traditional 
knowledge and scientific literature.

St. John's wort Hypericum perforatum. Photo ©2010 Steven Foster



times of the day or month. The First Nation’s tribes of Tlà amin 
(Sliammon), Klahoose, and Homalco lived by the 13 moons of 
their ancestors, a calendar that controlled all aspects of their lives, 
including the harvest of plants for food and medicine, as well as 
cultural and social activities.6 One elder of the Saanich people 
(Coast Salish) reported that the inner bark of red alder Alnus rubra 
(Betulaceae) was harvested only at high tide when it was “fat and 
juicy”; otherwise it was too thin (E. Claxton Saanich Nation, 
personal communication to N.J. Turner, e-mail to I. Cole, May 
11, 2009). In Belize, Panama, and Puerto Rico, palm leaves and 
other resources harvested during or closely following the full moon 
are believed to be more resilient to insects and decay than leaves 
harvested “too late.”7,8 

The Ketshua Indians of Bolivia, descendants of the Inca, make 
ploughs from Prosopis ferox (Fabaceae). These trees are harvested 
only during the first waning moon after the start of spring, just 
before Easter celebrations.1 According to recent ethnobotanical 
work in Kosrae (in the Federated States of Micronesia), elders 
have suggested that Nypa fruticans (Arecaceae) leaves should be 
harvested for roof thatch only after the full moon “until the moon 
is gone.”8 If harvested at the incorrect time, termites and other 
insects would reduce the life of the thatch from 6-10 years down 
to 2 years, a significant change in lifespan of building materials. 
This significant difference suggests that the chemistry and protec-
tive properties of Nypa may change drastically over the period of 
one month. 

Folklore and traditional practices thus indicate that the cycle 
of the moon influences the trajectory of certain aspects of daily 
life, particularly involving plants and other living resources. They 

do not, however, demonstrate how these forces might be acting 
on biological organisms, and specifically how they impact the 
phytochemical profile of plants.

Contemporary Studies
To aid in the development of high-quality plant-based medi-

cines, research in plant rhythms should attempt to understand the 
forces acting on the plant, the mechanisms that yield changes in 
phytochemistry, and how these are affected by the natural rhyth-
mic behavior of plants. Plant rhythms have fascinated scientists 
for over a century, not surprisingly due to the myriad legends and 
folklore about the moon from indigenous cultures going back 
through millennia. The earliest scientific studies attempted to 
understand the “sleeping” behavior of some plants whose leaves 
would fold flat against the stem at night and open during the day. 
All living organisms possess physiological processes and behav-
iors that follow rhythms involving a period of about 24 hours.9,10 
In humans and other mammals, an internal timing mechanism 
(often called the “biological clock,” or central oscillator), imposes 
circadian rhythms on physiological, biochemical, and molecular 
events.10 Plants, however, are unique, and their timing control 
mechanism is external, specifically the environment, i.e., the sum 
of all of the forces constantly acting upon the plant. 

About 15 years ago, Gunter Klein first presented the hypothesis 
of an exogenous rhythm rather than the endogenous oscillator in 
humans and mammals, and he was preparing his manuscript when 
he died. From his experiments, he concluded that the rhythmic 
leaf movements of bean seedlings, grown in constant conditions, 
were regulated by the tidal forces of the changing position of the 
moon in relation to the Earth.11 Barlow et al. (2008) analyzed 
Klein’s work and found a correlation between leaf movements and 
tidal forces, and together with new repetitive studies, their data 
supported Klein’s hypothesis.12 

Numerous studies have also shown seasonal variations, effects 
of harvest dates, and circadian effects on phytochemistry in 
some plant species that could help develop improved protocols 
for production practices, e.g., in growing raw materials for use in 
botanical supplements. 

The phenomenon of seasonal variation is relatively well known 
for many crops, especially those whose value is derived from 
essential oils. Many species have shown a rhythmic increase 
in oil production throughout the growing season and then a 
steady decline towards the winter.13,14,15 One study on blueber-
ries (Vaccinium angustifolium, Ericaceae), harvested biweekly in 
Canada,16 reported significant seasonal variation in the phenolics 
and anti-glycation effects. The authors recommended late summer 
as the optimal collection time with maximum bioactivity. 

Research on St. John’s wort (Hypericum perforatum, Hyperi-
caceae) herb, one of the top ten herbal products in retail sales in 
the United States,17 has shown seasonal variation and differences 
due to cultivation location. Levels of hypericin and pseudohyperi-
cin, the compounds to which commercial products are usually 
standardized, were found to vary from 100 ppm to 5000 ppm 
from winter to summer.18 This remarkable quantitative differ-
ence in compounds could account for some of the differences in 
commercial products whose raw materials are usually from multi-
ple sources. Additional studies with St. John’s wort found signifi-
cant variation among wild and cultivated plants sourced from 
around the world.19 Although numerous environmental, genetic, 
and physiological factors contribute to the overall phytochemical 
profile of plants, the harvest time could be one of the more impor-
tant considerations. Studies on peppermint (Mentha x piperita, 
Lamiaceae) herb growing in dry regions of California found that 
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the date of harvest was far more critical than the date of irrigation 
to overall quality and essential oil yield.20

A study of kudzu (Pueraria lobata, Fabaceae) root, a traditional 
Chinese medicine, revealed seasonal variation in overall isoflavo-
noid content, as well as variation among different compounds.21 
This is an exceedingly valuable finding if roots are being grown for 
individual compounds or if manufactured products are harvested 
at different times and standardized to a specific compound that 
varies from month to month, week to week, or even day to day. 

Although these studies regarding seasonal variation do not 
necessarily indicate the moon as the driving force behind the oil 
production and phytochemical changes in plants, they do show the 
dynamic nature of plant chemistry as influenced by various envi-
ronmental factors—of which the moon might play a part.

Aside from seasonal variations, daily changes have also been 
reported. Studies on Virola surinamensis (Myristicaceae), an endan-
gered tree from South America that is valued for medicinal and 
economic purposes, showed daily circadian fluctuations in the 
constituents of essential oils distilled from leaves—specifically, 
levels of monoterpenes dropped by 50% from 6 a.m. to noon, 
and then increased to their original levels by 9 p.m.22 Addition-
ally, levels of the sesquiterpene caryophyllene in Virola doubled 
in samples taken in October versus those harvested in June. Daily 
fluctuations were also seen in the essential oil of wild basil herb, or 
Ocimum gratissimum (Lamiaceae), where levels of eugenol in the 

essential oil were observed to drop from 98% at 12 a.m. to 11% at 
5 p.m.23 In general, essential oils seem to accumulate throughout a 
growing season, but further research is needed to detect any lunar 
or circadian patterns to these studies. 

Circadian rhythms are also known to control stomatal opening, 
gene expression, transcription, timing of photoperiodism, and to 
drive growth and development, although the control mechanisms 
remain unknown.24 Studies have found that disruption of normal 
circadian function in Arabidopsis thaliana (Brassicaceae) has led 
to reduced leaf chlorophyll levels, reduced growth, and increased 
mortality.25 Kiota et al. (2006) found that antioxidant levels in the 
algae Euglena gracilis (Euglenaceae) and spinach (Spinacia oleracea, 
Amaranthaceae) also followed circadian rhythms, peaking at 
midday when solar energy is most powerful, protecting the organ-
isms from photooxidation.26 Many of the important compounds 
in medicinal plants are secondary metabolites and believed to be 
a result of environmental stimuli, such as pathogens and chang-
ing environmental conditions.27 Commercial cultivation of such 
plants would benefit from optimizing their management practices 
to correlate with such rhythms.

In some cases, the moon has been specifically implicated for 
its potential effects on plants. Zürcher observed the rhythmic 
variations in Maesopsis eminii (Rhamnaceae), a major tree species 
in Rwanda, and found that seed germination rates in M. eminii 
showed significant differences in seeds planted during the full 

Traditional cultures often paid special 
attention to the lunar phase when harvesting 
and planting crops, but these practices 
have not been effectively applied to modern 
agriculture or critically examined by 
contemporary scientific research. 
Photo ©2010 Steven Foster
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moon or during the new moon.1 His study also found that speed of 
germination, rate of germination, and average height and growth 
rate of seedlings showed better results and larger seedlings if the 
seeds were sown before the full moon. The phenomenon of lunar 
effect on patterns of seed germination and initial growth rate has 
been documented for numerous species.28 However, these effects 
have not been fully understood for medicinal plants or been incor-
porated into modern harvest practices.

Studies have revealed that some trees shrink and swell with the 
tides.29 The physicist Gerard Dorda used a modified version of 
the Quantum-Hall-Effect (work on the QHE was awarded the 
Nobel Prize for Physics in 1985 and 1998) to calculate the effects 
of gravity from the moon on the water in living organisms and 
found a regular, reversible, rhythmic pattern of water in cells. This 
pattern showed the greatest amount of change during the new 
moon.30 Interpretation of these effects can be difficult, according 
to Dr. Dorda: “I think that this effect is not easy to understand for 
students of botany” (e-mail to I. Cole, February 11, 2009). 

Rather than struggling to understand the complex physics 
behind this phenomenon, a better strategy could be to try and iden-
tify the phytochemical constituents and bioactivity that change in 
response to lunar rhythms. A recent study on spruce trees (Picea 
abies, Pinaceae) found that the overall measured volume remained 
constant, but a rhythmic, reversible flow between the cell contents 
and cell wall was causing the shrink and swell. Even in the short-

term, this would mean additional water accumulating in the cell 
walls at certain times of the month and could have implications for 
food crops and in lumber technology, as this “bound water” can 
affect the quality of the building product. In wood technology, 
studies often focus on the relationship between wood and water 
and the felling date and drying process, all of which impact the 
quality and durability of the final product.31 Further studies with 
lumber found variations in wood density after the drying process 
that could be correlated to the lunar phase.19 Interestingly, these 
variations were more noticeable for the outer sapwood, usually 
consisting of phloem and metabolically active parenchyma cells, 
rather than the inner heartwood, which is usually dead at maturity. 

A plant is a sessile organism that adapts to changes in its envi-
ronment through changes in its chemistry. The forces acting on 
a plant are numerous and constantly changing, and dynamic 
changes in biochemistry are required for survival. Observing 
limited scientific studies or ethnobotanical accounts alone will 
not shed light on the complex chemical changes that take place 
within the organism. Comprehensive chemical profiling is needed 
to observe and understand possible effects of harvest practices and 
environmental cues. Findings such as these, together with compre-
hensive chemical profiling, could be beneficial to modern produc-
tion practices by helping to understand the best time to plant and 
harvest for healthy, vigorous crops rich in medicinal constituents.

Based on our review of the literature, the authors of this article 

Blueberry Vaccinium angustifolium. Photo ©2010 Steven Foster



have undertaken work to test the hypothesis that the lunar phase 
can influence levels of bioactivity, presumably via changes in levels 
of chemical compounds. Working with a tropical plant species, 
preliminary data from bioassays have shown changes in bioactivity 
that correlates with particular lunar phases. We are currently 
repeating the experiments with a sample of plants collected in 
different locations.

Conclusion
Through many generations, traditional cultures have learned 

that harvest practices, specifically the time of harvest, can greatly 
impact the characteristics and qualities of plant products. Wood is 
harvested at different times depending on if it is a “soft” or “hard” 
wood, and depending on if it is destined to become a chimney, 
cheese box, or a load-bearing beam for a building. Similarly, farm-
ers have reported the best times to plant seeds, weed gardens, and 
harvest crops. These practices increase the quality of products and 
increase the efficiency of farming and management practices. 

In the modern world of botanical products research and the 
quest to develop and improve plant-based medicines, numerous 
challenges exist. Inconsistent phytochemical profiles and commer-
cial agriculture-based management practices of botanicals can 
sometimes make it difficult to prove efficacy in clinical trials and 
develop new commercial products. Traditional cultures often paid 
special attention to the lunar phase when harvesting and plant-
ing crops, but these practices have not been effectively applied to 
modern agriculture or critically examined by contemporary scien-
tific research. With modern chemical tools and guidance from 
ancient wisdom, researchers could examine and optimize harvest 
practices for high quality botanical products. 

Ian Cole is a research associate at the Montgomery Botanical Center 
in Coral Gables, Florida. Michael Balick, PhD, is vice president for 
botanical science and director and philecology curator of the Institute 
of Economic Botany at the New York Botanical Garden in the Bronx, 
New York.
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Background 
HCA is a popular ingredient used in weight loss and weight 

management supplements. It is a natural extract derived from the 
dried fruit rind of Garcinia cambogia (Clusiaceae), a tree native to 
Southeast Asia and India, commonly known as the Malabar tama-
rind.7 The dried fruit rind contains about 16–26% HCA8,9 and is 
used extensively for culinary purposes in Asian countries, where 
it has been consumed for centuries without harmful effects. It 
possesses a distinct sweet and sour taste, which it imparts to foods, 
and when added to foods 
has been reported to make 
them more filling and 
satisfying.7,10 The form 
of HCA widely used in 
weight management prod-
ucts is a calcium/potas-
sium salt of 60% HCA 
(known as Super Citri-
Max),11-13 although prod-
ucts containing 50% HCA 
as the calcium salt are 
also used. The first stud-
ies involving the effects 
of HCA on lipid metabo-
lism were conducted in the 
1970s.14-16 

Safety Studies
Various animal11-13,17-21 and human22-27 studies have been 

conducted on the safety of HCA. In summary, no serious or signif-
icant untoward effects were reported in any of those studies. All 
reported effects were comparable to placebo-treated animals and 
human subjects. Dose-dependent studies in animals by Ohia et al. 
assessed acute oral toxicity, as well as acute dermal toxicity, primary 
dermal irritation, and primary eye irritation.11 No gross toxicologi-
cal findings were observed, and the authors concluded that HCA 

is safe under the experimen-
tal conditions employed. In 
subchronic (90 day) toxicity 
studies in rats treated with 
various doses of HCA, Shara 
et al. did not observe any 
significant changes in organ 
histopathology, hepatic or 
testicular lipid peroxidation, 
or DNA fragmentation.12 

Introduction
A number of cases of hepatotoxicity have been associated with the use of Hydroxycut®, a line of weight management prod-

ucts produced by Iovate Health Sciences, Inc. (Mississouga, Ontario, Canada),1-5 which resulted in the removal of these prod-
ucts from the market in May of 2009.6 A majority of these case studies3-5 alleged that the hepatotoxic effects may be primar-
ily due to the presence of hydroxycitric acid (HCA, as the proprietary ingredient Super CitriMax®, InterHealth, Benicia, CA, 
derived from the fruit rinds of Garcinia cambogia) in the formulations. However, these products contain up to 20 different 
ingredients, and 8 of the 14 marketed Hydroxycut products did not contain HCA. No information was provided regarding 
the names of the specific Hydroxycut products used in the individual case reports,1-6 although in 2 cases the product was 
identified as “Newly formulated Hydroxycut” and the 12 ingredients were listed (one of which was HCA).1 The focus on 
HCA appears to be due solely to the word association between the chemical term “hydroxycitric acid” and “Hydroxycut,” 
as noted by an author of one the case reports.5  Because of this word association, it may be inappropriately assumed that all 
Hydroxycut products contain HCA.

The case studies1-5 did not consider or discuss in-depth the relevant literature on the numerous human, animal, and in 
vitro studies that have been conducted on the safety and efficacy of HCA. No significant HCA-associated hepatotoxicity or 
treatment-related adverse effects have been reported in the variously controlled studies that have been conducted on HCA, 
and thus the present safety review concludes that it is inappropriate to make the assumptions regarding HCA that have been 
presented in the recent case studies involving Hydroxycut. 

Safety and Efficacy of
Hydroxycitric Acid

Derived from Garcinia cambogia – 
A Literature Review

By Sidney J. Stohs, PhD, Harry G. Preuss, MD, Sunny E. Ohia, PhD, Gilbert R. Kaats, PhD, Carl L. Keen, PhD, 
Lonnie D. Williams, PhD, and George A. Burdock, PhD

Garcinia cambogia. Photo ©2010 Steven Foster

At right: Illustration of Garcinia 
cambogia by Roques, Joseph.  
Phytographie Médicale ... Paris: Chez 
l'Auteur, de l'Imprimerie de Didot le 
Jeune, 1821.  (Vol. 2, plate 140).
Courtesy of Hunt Institute for 
Botanical Documentation, Carnegie 
Mellon University, Pittsburgh, PA.
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Furthermore, HCA produced no changes in hematology or clini-
cal chemistry as compared to control animals.13

The safety of the potassium/calcium salt of HCA was assessed 
in 2-generation reproductive toxicity19 and developmental toxic-
ity20 studies in male and female rats. The feeding of up to 10,000 
ppm (parts per million) HCA in the diet did not affect reproduc-
tive performance in either sex based on fertility and mating, sexual 
maturity, gestation, parturition, litter size, or offspring develop-
ment. Furthermore, no evidence of maternal toxicity or evidence 
of fetal soft tissue, skeletal, or external abnormalities were noted. 
HCA was not teratogenic at these experimental conditions.  

In another study, the effect of HCA on insulin resistance, oxida-
tive stress, and inflammation was assessed in male Zucker rats over 
a period of 7 weeks.21 Compared to control animals, malondial-
dehyde, protein carbonyl formation, and protein tyrosine nitration 
(markers of oxidative stress) were significantly lower in the kidney 
and liver of rats given HCA. Levels of C-reactive protein and 
interleukin-6 (markers of inflammation) were lower in plasma as 
compared to control animals. Furthermore, fasting plasma insulin, 
glucose, and triglycerides, as well as body weights and food intake, 
were lower in HCA-treated animals as compared to controls. Insu-
lin resistance did not develop in HCA-supplemented animals but 
did develop in the controls.21

In experimental animal studies at up to 25 times the human 
equivalency dose of HCA, there have been no reports of hepatotox-
icity or other adverse effects. An HCA dose of 2500 mg/kg, equiv-
alent to 150,000 mg in a 60 kg individual, was without adverse 
effects, including hepa-
totoxicity or testicu-
lar toxicity, in the 
test animals.11-13 In 
a single study involv-
ing suppression of fat 
accumulation in male 
Zucker obese rats, 
HCA doses of 778 mg/
kg and 1244 mg/kg 
were reported to cause 
testicular atrophy.28 
These doses greatly 
exceed the 35-40 mg 
HCA/kg dose that 
is recommended 
and widely used for 
weight management in 
humans,22-26 and these 
results are not supported by other animal studies, including 
2-generation animal reproduction studies.11-13,17-21

An excellent summary of the results of 15 HCA human clini-
cal studies has been provided by Soni et al.26 and Downs et al.27 
Of these studies, 14 of them were double-blind and placebo-
controlled, and one was a single-arm, open trial. Over 750 total 
subjects were involved in these studies. No significant adverse 
effects were reported in any of these studies following treatment 
with HCA. No pathologic or clinically significant changes in 
hematologic assays or blood chemistries, including liver enzymes, 
were observed. These authors concluded that HCA at levels up to 
2800 mg/day were safe for human consumption. A more recent 
study has shown that HCA administered to overweight subjects for 
12 weeks did not significantly alter serum testosterone, estrone, or 
estradiol levels.29 This study also affirmed that administration of 
HCA did not reveal any adverse effects with respect to hematology 
and serum clinical pathology parameters.

The combined human and animal data suggest that HCA in and 
of itself is not the culprit with respect to hepatotoxicity in the case 
studies associated with the use of Hydroxycut products. However, 
it should be kept in mind that HCA in combination with other 
ingredients in the Hydroxycut products might rarely be responsi-
ble, or that the incidence of HCA-induced hepatotoxicity is so rare 
that it has not been detected to date in animal studies and human 
clinical trials. 

In the US Food and Drug Administration (FDA) Health 
Hazard Report on Hydroxycut by Mozersky et al., the Board noted 
that it was unclear what ingredient(s) present in these products 
were responsible for inducing hepatotoxicity, assuming the prod-
ucts were indeed the causative agents.6 It should be noted that in 
the FDA Report, a total of 23 cases of  Hydroxycut-associated liver 
toxicity, including those in the 5 published case study reports,1-5 
were identified over the past 8 years through the Center for Food 
Safety and Applied Nutrition’s adverse event monitoring system. 
The possibility exists that other co-consumed substances as acet-
aminophen, alcohol, anabolic steroids, or a wide range of prescrip-
tion drugs, as well as various hepatic pathogens, sub-clinical 
hepatic steatosis, or a combination of the above, may have been 
responsible for the hepatotoxicity reported in these cases. Further-
more, contaminants in the products may have been potentially 
responsible.  

It is of interest that several animal studies have suggested that 
HCA may exert properties against HCl-ethanol, dexamethasone, 
and indomethacin-induced tissue damage.30-32  One of the authors 

of this article (G.R. 
Kaats) has completed 
a 60-day study on 25 
human subjects using 
a product containing 
4600 mg HCA/day. 
The unpublished results 
showed no evidence 
of adverse effects and 
suggested hepatoprotec-
tion based on decreas-
ing values for the hepatic 
enzymes aspartate 
aminotransferase (AST) 
and alanine aminotrans-
ferase (ALT). Further-
more, for several indi-
viduals with modestly 
elevated enzyme levels, 

upon receiving HCA these enzymes returned to within the normal 
range. In addition, in an in vitro protein glycation (glycosylation) 
system, Bousova et al. demonstrated that HCA decreased the 
formation of glycation products, again suggesting a protective role 
for HCA.33 Glycation is a process associated with the pathogenesis 
of diabetic complications, as well as aging.

 As previously noted, the dried fruit and rind of Garcinia 
cambogia, the source of HCA, have been consumed for centuries 
throughout Southeast Asia.7,10 In addition to eating the fruit, the 
rind is mashed and used to make a broth or soup to which other 
ingredients such as vegetables or rice are added. Furthermore, G. 
cambogia is in the US Department of Agriculture’s (USDA) list 
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At right: Illustration of Garcinia cambogia by Burnett, M.A.  Plantae Utiliores, 
or Illustrations of Useful Plants, Employed in the Arts and Medicine.  London: 
Whittaker & Co., 1842-1850.  (Vol. 1, plate 16b)
Courtesy of Hunt Institute for Botanical Documentation, Carnegie Mellon 
University, Pittsburgh, PA.
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of Perennial Edible Fruits.34 Consistent with the above, HCA (as 
Super CitriMax) has been identified to be generally recognized as 
safe (GRAS) by the Burdock Group, one of the nation’s leading 
food ingredient safety and toxicology groups. These authors noted 
that over the past 10 years, approximately 5 billion doses of HCA 
(as Super CitriMax) have been sold and consumed as a dietary 
supplement with no reports of significant adverse, reproductive, or 
teratogenic effects.26 Mild gastric upset is the most common, but 
infrequent, complaint.

Efficacy Studies 
The ability of orally-administered HCA to promote weight 

loss and contain body weight gain in experimental animals has 
been demonstrated in various studies,11-21 beginning as early as 
1971.14 Most of these studies have been conducted in rat species. 
The effectiveness of HCA was dependent upon dose, the form of 
HCA used, the duration of treatment, the animal species, and the 
general experimental design. The common observation through-
out these diverse studies is that HCA administration results in 
weight loss and/or retards body 
weight gain (with no signifi-
cant adverse effects).

As stated previously, 
in-depth reviews of the effi-
cacy of HCA in weight loss and 
weight management involving 
human clinical trials have been 
published by Soni et al.26 and 
Downs et al.27 Eleven studies 
assessed the effects of HCA 
on weight loss, with 7 stud-
ies demonstrating a statisti-
cally significant effect while 2 
studies showed a trend toward 
significance. Several explana-
tions were given for lack of a 
positive effect in some stud-
ies,35,36 including low dose of 
HCA, short duration of the 
study, poor patient compli-
ance, and low bioavailability of the form (calcium salt only) of 
HCA used. Many of the studies measured only weight loss and 
not the relationship between fat loss and muscle gain as empha-
sized by Preuss et al.24  Several studies that did not assess weight 
loss demonstrated increased fat oxidation37,38,39 and a decreased 
accumulation of visceral fat.29 Again, none of these studies demon-
strated significant adverse effects. 

Several mechanisms of action have been shown to be involved 
with respect to the weight loss/weight management effects of 
HCA. The ability of HCA to act as a competitive inhibitor of the 
enzyme ATP-citrate lyase may be the primary mechanism.26-28 

This enzyme catalyzes the conversion of citrate and coenzyme A 
to acetyl coenzyme A (acetyl Co-A) and oxaloacetate. Acetyl Co-A 
is a critical building block in the biosynthesis of fatty acids, choles-
terol, and lipids, as well as the neurotransmitter acetylcholine. 
Thus, the primary mechanism of HCA is believed to involve the 
inhibition of fat synthesis.39

Several other mechanisms may also be involved. For example, 
Ohia et al. have shown that HCA inhibits serotonin uptake in 
isolated rat brain cortical slices in a manner similar to selective 
serotonin reuptake inhibitors (SSRIs),11 and this action may there-
fore constitute the mechanism whereby HCA suppresses appe-
tite.23 Roy et al., using a GeneChip repeated high-density micro-

array, determined the effects of HCA on body weight and abdomi-
nal fat gene expression in rats.40 HCA supplementation selectively 
influenced approximately 1% of 9960 genes in fat tissue without 
affecting genes responsible for transcribing mitochondrial and 
nuclear proteins. Furthermore, HCA was shown to up-regulate 
genes encoding serotonin receptors, thus providing a mechanistic 
basis for the actions of HCA at the genetic level.  

Summary and Conclusions
An ever increasing number of well-designed and appropriately 

controlled studies in animals and humans have indicated that 
HCA is both safe and efficacious. Safety studies in experimen-
tal animals at up to 25 times the human equivalency doses did 
not produce hepatotoxicity or other significant adverse effects. 
Furthermore, a number of in vivo and in vitro studies have indi-
cated that HCA may be hepatoprotective and chemoprotective.

There is no question that issues exist with respect to the appro-
priate safety and efficacy of herbal ingredients and dietary supple-
ments, as well as their regulation and quality control—just as there 

are issues with numerous govern-
ment-approved conventional 
drugs, including over-the-coun-
ter drugs such as acetaminophen, 
which cause extensive morbid-
ity and mortality. However, to 
point an accusatory finger at an 
ingredient that has been exten-
sively studied and for which no 
significant adverse effects have 
been reported in animal and 
human studies at commonly 
used doses is not only unreason-
able, but scientifically indefen-
sible and even counterproduc-
tive. If it were to be established 
in well-controlled animal studies 
that the use of specific Hydroxy-
cut formulations can result in 
the induction of hepatotoxic-
ity, additional studies should be 

conducted to characterize the causative factor(s). No such trials 
are known to be in progress, and human clinical studies certainly 
cannot be conducted to establish the hepatotoxicity of specific 
Hydroxycut products.

It is imperative that sound science be used in the evaluation of 
the potential positive as well as negative effects of herbal ingredi-
ents and dietary supplements, given the worldwide use of these 
products. The recently-enacted legal requirement for reporting of 
serious adverse events is an important step forward in assessing and 
monitoring potential negative effects of dietary supplements, and 
the good manufacturing practices (GMPs) being implemented by 
the FDA with respect to dietary supplements should prove benefi-
cial in preventing untoward effects from contaminants, adulter-
ants, or inappropriate amounts of known ingredients. In addition 
to these new industrial regulatory safeguards, efficacy and safety 
studies will continue to be important means for objectively evalu-
ating dietary supplement ingredients and products. 
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and Health Professions at Ceighton University Medical Center in 
Omaha, Nebraska. Harry G. Preuss, MD, is professor of physiology, 
medicine and pathology at Georgetown University in Washington, 
DC. Sunny E. Ohia, PhD, is provost and vice president for academic 
affairs at Texas Southern University in Houston, Texas. Gilbert R. 
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“We always look very carefully at all the proposals that come 
in,” said Steve Gust, PhD, special assistant to the director of 
NIDA (oral and e-mail communications, September 2–November 
15, 2009). “It just so happens that the University of Mississippi 
was the first one and has been very effective in maintaining their 
competitiveness.” 

Due to NIDA’s monopoly on the production of cannabis, 
cannabis research is regulated unlike that of any other substance. 
While all human clinical research using controlled substances 
must receive approval from the Drug Enforcement Administra-
tion (DEA) and permission from the US Food and Drug Admin-
istration (FDA) to proceed with an Investigational New Drug 
(IND),3,4 since 1999, cannabis research proposals must addition-
ally receive scientific merit approval 
from the Public Health Service 
(PHS).1,5 Research protocols for no 
other controlled substance require PHS 
review, and the policy for this process 
does not specifically state why the PHS 
review is required. According to Dr. 
Gust,  PHS involvement is necessary 
because NIDA is unqualified for judg-
ing medicinal research protocols, as 
the agency’s focus is drug abuse.1 Dr. 
Gust explained that even if a cannabis 
research proposal is approved by DEA 
and FDA, it can still be denied by PHS.

Additionally, before a cannabis 
researcher can receive permission from 
FDA for his or her IND to proceed, 
NIDA must first decide that it has 
sufficient cannabis available to support 
the proposed study.5 According to Dr. 
Gust, NIDA also determines availabil-
ity for additional scheduled substances, 
but while these can be manufactured 
and distributed by non-governmental 
entities, the government allows canna-
bis to be distributed only through 
NIDA.1 

“It just so happens that NCNPR is 
the only legal source of marijuana, so 
researchers come to us,” said Dr. Gust. 

NIDA maintains that its scope of authority is based on US 
Department of Human Health Services (HHS) policy and an 
international treaty called the Single Convention on Narcotics 
of 1961 (the Single Convention), which NIDA says requires the 
United States to have only one source of cannabis—an interpreta-
tion that has been disputed by others.1 It also recognizes that the 
study of cannabis’ potential as a medicine is not within its mission 

to “lead the nation in bringing the power of science to bear on drug 
abuse and addiction.”6 

Several groups, including the Institute of Medicine (IOM) 
and American Medical Association (AMA), have said that 
more research on cannabis’ medicinal properties needs to be 
conducted.1,7 But some researchers who wish to study the plant’s 
potential as a medicine have become frustrated with the NIDA/
PHS process, as they have had difficulty in obtaining the necessary 
approvals and material.1

Hoping to change this situation, Lyle E. Craker, PhD, a profes-
sor of plant and soil sciences at the University of Massachusetts at 
Amherst, applied directly to DEA in 2001 to be a private cultiva-
tor of cannabis for medicinal research.1 Dr. Craker chose not to 

apply for the NIDA contract due to 
NCNPR’s 42-year history of winning 
it and because, if he had applied 
for and won the contract, he could 
only distribute cannabis to research 
approved by NIDA. His action was 
based on the Controlled Substances 
Act’s (CSA) provision that DEA shall 
register manufacturers of Schedule 
I controlled substances if it is in the 
public interest and in accordance with 
international treaties.3 When DEA 
had not responded after 3 years, Dr. 
Craker sued the administration for 
the lengthy delay.

Though Dr. Craker has consid-
erable experience cultivating and 
studying medicinal plants, he previ-
ously had little interest in cannabis, 
as funding had never been offered 
for its study.1 But in 2001, he was 
approached with an offer from Rick 
Doblin, PhD, founder of the Multi-
disciplinary Association for Psyche-
delic Studies (MAPS), a nonprofit 
that aims to treat conditions for 
which conventional medicines provide 
limited relief by developing so-called 
psychedelics (agents that affect and 

expand consciousness) and cannabis into prescription medicines. 
With support from officials at his university, Dr. Craker agreed to 
a partnership with MAPS to grow cannabis at his university in an 
indoor facility for DEA- and FDA-approved medicinal research. 

“What we’re trying to do is to convince the government that 
[marijuana] is something we should further test in order to conclu-
sively uphold, or refute, the preliminary evidence suggesting it has 
medicinal properties that are helpful to mankind,” said Dr. Craker 

Dozens of varieties of cannabis (Cannabis sativa, Cannabaceae) grow on a 12-acre outdoor plot controlled by the National Center 
for Natural Products Research (NCNPR) at the University of Mississippi.1,2 This operation supplies cannabis, commonly referred 
to as marijuana, for all research in the United States, through a contract between NCNPR and the National Institute on Drug Abuse 
(NIDA), a part of the National Institutes of Health (NIH). Although NIDA puts the contract up for bid every 5 years, it has awarded 
this contract solely to NCNPR since 1968. NCNPR has thus been the only federally-permitted source of cannabis, which it can 
distribute to researchers only as directed by NIDA—a situation that both entities hesitate to call a monopoly.

The State of Clinical Cannabis Research in the United States

Marijuana Cannabis sativa Photo ©2010 Steven Foster
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(oral communication, October 15, 2009). 
If Dr. Craker and MAPS’ efforts eventually end the NIDA 

cultivation monopoly, the PHS/NIDA process would also end, 
said Dr. Doblin (oral and e-mail communications, September 11–
December 7, 2009). During interviews for this article, Dr. Gust 
initially confirmed this: “If a research protocol had a source of 
marijuana other than NIDA…” and “was privately funded, then 
NIH, NIDA, and PHS would not be involved at all,” he said. Later, 
however, Dr. Gust said it is “not at all clear” if Dr. Craker/MAPS 
receiving a license to grow cannabis would stop PHS from having 
to review applications under Single Convention requirements. Dr. 
Craker has received support from the American Civil Liberties 
Union (ACLU), dozens of US Representatives, the late Senator 
Edward Kennedy (D-MA) and Senator John Kerry (D-MA), and 
numerous newspapers and associations, including medical, patient, 
political, and religious organizations.1,8

DEA Rejection and Administrative Hearing
After Dr. Craker sued DEA for the 3-year delay, a Court of 

Appeals in the District of Columbia ordered the administration 
to respond. DEA then proposed to reject Dr. Craker’s application, 
saying that the Single Convention requires the federal government 
to limit cannabis available for research to one source.1 The Single 
Convention states that having only one agency is allowed if permit-
ted by the signatory’s constitution, and that “special stocks” and 
retail “stocks” (defined as reserves held by pharmacists or other 
authorized distributors and institutions or people with therapeutic 
or scientific function) are exempt from the scope of a monopoly. 

DEA also said that granting the application would not be in the 
public interest because marijuana is the most heavily-abused of 
all Schedule I substances and smoked marijuana is not an accept-
able form of delivery for any potential marijuana medication.1 The 
administration further asserted that registering Dr. Craker would 
go against HHS policy, and that cannabis research has not been 
limited by the current process.

An administrative hearing took place in August 2005 in order 
to review DEA’s rejection.1 Administrative Law Judge Mary Ellen 
Bittner presided over the hearing and considered several regulating 
documents, which included regulations specifying that DEA is not 
required to limit the number of manufacturers to less than what 
would be needed to provide effective diversion controls or “solely 
because a smaller number is able to produce an adequate and unin-
terrupted supply.” She also heard testimony and considered docu-
mentary evidence from both parties.

Dr. Craker and MAPS had the responsibility to show why his 
registration would be in the public interest.1 They asserted that the 
Single Convention repeatedly refers to “cultivators” in the plural 
sense and that the National Cannabis Agency in the United King-
dom, a signatory nation of the Single Convention, licenses multiple 
sites to produce, possess, or supply cannabis. 

Additionally, in his testimony, Dr. Doblin explained several 
instances in which researchers following the NIDA/PHS process 
have been denied access to cannabis for medicinal research. For 
example, Donald Abrams, MD, a cancer and integrative medicine 
specialist at the University of California at San Francisco, applied 
to NIDA to purchase cannabis for research on potential benefits 
for AIDS patients in 1994. Though FDA contribution influenced 

the design of the study and several institutional review boards 
approved it, NIDA denied the application.9 (NIDA later provided 
Dr. Abrams with marijuana and $1 million in order to study the 
risks of marijuana in HIV-positive patients.)1

Beginning in 1997, Ethan Russo, MD, a leading cannabinoid 
researcher, submitted 3 protocols for research on cannabis for 
treating migraines.1 According to a 1999 letter from Dr. Russo to 
DEA, PHS denied Dr. Russo’s protocol despite its being approved 
by FDA and Dr. Russo’s institutional review board earlier that 
year. In the hearing, DEA said that Dr. Russo was not registered 
by the administration to conduct cannabis research. 

MAPS and private analytical lab Chemic Labs (Canton, MA) 
joined in 2003 to study vaporization as an alternative to smok-
ing cannabis.1 During the 6-year process to gain approval of the 
proposed study’s protocols, PHS eventually submitted review 
comments, which were “not what Chemic Labs considered to 
be well-informed but were designed to be overly critical,” said 
Dr. Doblin. PHS reviewers ultimately asked Chemic to conduct 
about $60,000 worth of studies to prove the calibration of its 
instruments, which is not necessary for the pilot study, he said, 
adding that Chemic has since decided to stop trying to conduct 
the research. 

“We’ve had to sit and watch the field of medicinal marijuana 
research go nowhere,” said Dr. Doblin, adding that new medical 
marijuana research has the potential to contradict past and present 
claims of the plant’s negative effects. “The herb has achieved such 
a symbolic notion in the culture that it is obstructing the research.” 

DEA argued in the hearing that cannabis research is not being 
limited.1 Dr. Gust has voiced a similar opinion: “The facts are 
that there has been more clinical research on marijuana in the 
last 5 years than the previous 20, mostly conducted at California’s 
Center for Medicinal Cannabis Research (CMCR), most with 
positive findings.” According to Dr. Doblin, CMCR was able to 
obtain NIDA cannabis because its mission does not seek to develop 
cannabis into a pharmaceutical. A DEA staff member testified that 
Dr. Doblin’s pharmaceutical intentions did raise issues within the 
administration.1

Although each of CMCR’s proposed studies have been approved 
by NIDA/PHS, CMCR will soon shut down due to lost funding 
once its last 2 remaining studies are completed, said the center’s 
Study Coordinator Ben Gouaux (e-mail, November 24, 2009). 
Additionally, all CMCR studies have been Phase I or Phase II 
trials, not Phase III trials, which are typically much larger and 
require more resources, added Gouaux. To his knowledge, Gouaux 
said, GW Pharmaceuticals is the only other entity currently 
conducting medicinal research on cannabis in its botanical form 
(in the United Kingdom).* 

In further attempts to show why Dr. Craker’s registration is 
necessary, Dr. Doblin testified that NIDA cannabis from NCNPR 
is low in THC content, requiring patients to smoke more of it, 
and that some of it contained seeds, stems, and sticks, and was 
old and harsh.1 Dr. Russo published research in 2002 regarding 
the quality of NIDA cannabis provided to surviving patients in 
the federal government’s Compassionate IND program, which 
FDA created in 1976 due to glaucoma patient Robert Randall’s 
pursuit for legal marijuana for self-treatment.10 Some 15 to 34 
patients eventually received Compassionate IND approval, which 

*Gouaux’s statement refers to research on cannabis in its whole botanical form. A reviewer of this article noted that there has been research with herbal cannabis in 
Canada and studies with Cannador, a cannabis extract in Europe. 
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allowed them to legally obtain NIDA marijuana, but in 1992 the 
administration of President George H.W. Bush closed the program 
to new members. Dr. Russo and the other researchers found that 
the NIDA marijuana cigarettes consisted of a “crude mixture of 
leaf with abundant stem and seed components,” with a green and 
herbal odor and “thick, acrid, and pervasive” smoke.10 According 
to a letter to DEA, Dr. Russo separately obtained 100 grams of 
NIDA marijuana in 1997, but because it was of “such poor qual-
ity,” he decided it was not representative of true medicinal cannabis 
and never used it.1 

Additionally, Dr. Abrams, who completed 2 clinical studies at 
CMCR, told DEA that the NIDA cannabis contained seeds, leaf, 
and some stems, making the potency inconsistent and adversely 
affecting his research.1 Four patients 
quit one of these studies. 

DEA, however, testified that it 
believes NIDA cannabis is of an 
acceptable quality.1 While the 
administration said it did not 
speak with the Compassionate 
IND patients because they are not 
researchers, it did speak with several 
researchers whom NIDA supplied 
with cannabis for medicinal studies. 
The director of CMCR, Igor Grant, 
MD, told DEA that NIDA canna-
bis was mostly absent of seeds and 
stems, though this varied depend-
ing on the potency, and he also said 
the cannabis was sometimes harsh 
and caused coughing but that this 
did not affect the research. Ronald 
Ellis, MD, PhD, said the quality of 
the NIDA cannabis did not affect 
his research, though some patients 
said the smoke was harsh and made 
it difficult to finish the marijuana 
cigarette, and one quit the study due 
to a cough related to the marijuana’s 
harshness. 

Dr. Gust and Mahmoud ElSohly, 
PhD, principal investigator of 
NCNPR's marijuana program, testi-
fied that they had never received any formal complaints on the 
quality of the cannabis.1 Dr. ElSohly noted that NCNPR began 
using a new machine in 2001 that reportedly removes the major-
ity of stems and seeds. When reached for comment, Dr. ElSohly 
said that even the marijuana cigarettes produced prior to 2001 had 
“very, very few seeds and therefore the comments by some on that 
issue are grossly exaggerated” (e-mail, December 21, 2009). He 
also testified that NCNPR is required to first send the inventory’s 
oldest marijuana to researchers, unless NIDA approves the sending 
of newer material. 

Dr. ElSohly further testified that CMCR researchers had 
requested cannabis of 8% tetrahydrocannabinols (THC) level. 
The marijuana cigarettes sent to the center turned out to have a 
level above 7% and below 8%, a discrepancy that, according to 
Dr. ElSohly, was not substantial enough to affect the research. A 
CMCR staff member told DEA that the center’s researchers would 

prefer a more consistent strength of cannabis. 
Dr. ElSohly said that NCNPR has produced cannabis for 

cigarettes at up to 8% THC levels, bulk cannabis with levels of 
13-14%, and has the ability to produce cannabis with a level of 
20% or higher on a small scale. While producing these levels of 
THC potencies is not technically beyond Dr. ElSohly’s capabili-
ties, he just happens to produce low potency cannabis to distrib-
ute to researchers, said Dr. Doblin. “Theoretically [Dr. ElSohly] 
should be able to produce any [potency] we wanted,” he said. “But 
he’s only looking at THC when other cannabinoids are clearly 
important. NIDA’s marijuana has virtually no CBD.” In response 
to this, Dr. ElSohly said that higher potency cannabis (7-8% THC) 
delivered by NCNPR to CMCR a few years ago was not well toler-

ated by study subjects, and CMCR 
subsequently requested cannabis at 
6% THC. As for cannabis contain-
ing CBD, he said, “we have not had 
the first request for that.” Dr. Doblin 
noted that the MAPS/Chemic proto-
col requested marijuana with THC 
and CBD, but because NIDA never 
approved it, this request was never 
forwarded to Dr. ElSohly. 

When Dr. Craker’s DEA applica-
tion was posted to the Federal Register 
in July of 2003, Dr. ElSohly was the 
only person to file an objection.1 He 
stated that “We strongly feel that it 
is absolutely unnecessary to approve 
another manufacturer’s registration 
. . . Approval of the UM-Amherst 
would result in a duplication of exist-
ing resources without any foreseeable 
benefits.” 

Stressing that he respects Dr. 
ElSohly, Dr. Craker said the problem 
lies in NIDA’s mission and the terms 
of the NCNPR-NIDA contract. He 
and Dr. Doblin have also stated 
that NCNPR and Dr. ElSohly’s 
non-NIDA cannabis cultivation1 is 
a conflict of interest. NCNPR has 
an additional DEA permit to grow 

cannabis for Mallinckrodt, a division of Covidien (Hazelwood, 
MO; formerly Tyco Healthcare), which will soon market a generic 
version of the synthetic THC-containing drug Marinol® (Solvay 
Pharmaceuticals, Brussels, Belgium).1 Unlike Marinol, the generic 
version will use THC extracted from the cannabis plant (which is 
less expensive) by Dr. ElSohly. As NIDA can distribute NCNPR’s 
cannabis only for research, Dr. ElSohly’s separate permit makes 
him the only person in the country who can legally grow mari-
juana for commercial purposes. 

If MAPS were ever to win approval of a marijuana prescription, 
it would have to purchase the material from Dr. ElSohly, who 
would have a monopoly on the supply and could set any price he 
chose, Dr. Doblin testified. Dr. ElSohly said that this would be 
impossible because under its DEA permit to grow cannabis for the 
extraction of THC, NCNPR “cannot distribute [whole] marijuana 
at all.” He said that Dr. Doblin would have to purchase cannabis 

Illustration of Marijuana Cannabis sativa from 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
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for his whole botanical-based medicine from some federal govern-
ment agency, which would set the price. But because NIDA cannot 
distribute cannabis for commercial purposes, it is unclear what the 
source of cannabis for potential FDA-approved medicines would 
be.

DEA Judge Recommendation and Recent Events
In February 2007, Judge Bittner’s final decision recommended 

that Dr. Craker be granted permission to grow and produce 
research-grade cannabis.1 She reasoned that registering Dr. Craker 
would not violate the Single Convention, that cannabis grown 
by Dr. Craker would not likely be diverted, and that the exist-
ing supply of cannabis is not adequate as some DEA- and- FDA-
registered researchers are prevented 
from obtaining the necessary mate-
rial. She also said that the NIDA 
contract does not provide adequate 
competition and the HHS policy 
applies only to cannabis that HHS 
makes available and not to canna-
bis from a separate source. In Janu-
ary of 2009, as President George W. 
Bush was leaving office and Presi-
dent Barack Obama was preparing 
to be inaugurated, DEA Deputy 
Administrator Michele Leon-
hart, a Bush appointee, rejected 
Bittners’ recommendations and 
ruled against granting Dr. Craker’s 
request.

Because Leonhart’s ruling was 
partly based on evidence not 
included in the hearing, Dr. Craker 
has since filed a motion to recon-
sider, said Dr. Doblin. In May 
of 2009, DEA requested that Dr. 
Craker submit a list of potential 
witnesses and documents, which 
he did.8,11 When contacted, DEA 
declined to comment on the ongo-
ing case. Dr. Craker and MAPS are 
waiting on DEA’s next step, said 
Dr. Doblin.

Dr. Gust said that NIDA does 
not have a position on Dr. Crak-
er’s application, but also said “The 
supply of marijuana for research is 
restricted by international drug treaties and not any ‘monopoly’; 
that the [US government] is quite open to research on this issue, 
and in fact no clinical studies of medical marijuana have ever been 
disapproved by the PHS. The implication that NIDA in some way 
restricts or controls research in this area is patently untrue; there is 
plenty of marijuana available from the government for studies, and 
despite all the contentions, it is pretty easy to get.” 

“If [it] were the case [that the US government is open to medical 

marijuana research], what would be the harm in licensing Craker?” 
asked Dr. Doblin. “The international treaty obligation argument is 
not valid, as determined by [Judge] Bittner.” Dr. Doblin said Dr. 
Gust’s statement that PHS has never disapproved of clinical stud-
ies using medical marijuana was also used by DEA in its rejection 
of Dr. Craker’s application. But this is false, he said. Dr. Russo’s 
marijuana for migraine protocol was rejected by PHS after the 
PHS/NIDA protocol review process was put into place, and this 
evidence is part of the Motion to Reconsider, he continued. 

If DEA eventually denies the application, Dr. Craker will 
continue with the case’s appeal in federal court, said Dr. Doblin. 
But the court cannot issue Dr. Craker the license. All it can do is 
direct DEA to reconsider the decision, which could in turn lead 

to a process of continual delays, he 
added. Dr. Craker and Dr. Doblin 
said they think that DEA is wait-
ing for President Obama to appoint 
a new DEA deputy administrator 
and are hoping that he stays true to 
his campaign promise to focus on 
science over politics.

Conclusion 
The lengthy delays in Dr. Crak-

er’s case highlight the significance 
of the state-level medical marijuana 
movement. As of December 2009, 
14 states† and Washington, DC had 
approved some use of marijuana 
for medical reasons, and others 
are considering such legislation.12 
The US Department of Justice has 
advised federal prosecutors not to 
bring charges against medical mari-
juana patients and distributors who 
comply with their state’s law. While 
more people are able to obtain mari-
juana for treatment under some 
states’ laws, little research is being 
done to document the efficacy and 
safety of cannabis as a medicine. 

Dr. Gust testified that both 
NIH and HHS accept that eventu-
ally there will be pharmaceuticals 
based on cannabis components, as 
well as purified pharmaceuticals 

administered by non-smoke deliv-
ery systems.1 But medicines, such as Marinol, that are based on 
isolated components of cannabis ignore research demonstrating 
that some botanicals, e.g., cannabis,  produce beneficial effects 
based on a synergistic activity of their constituents, said Dr. 
Doblin. In a 2005 interview, Lester Grinspoon, MD, associate 
professor emeritus of psychiatry at Harvard University and author 
of 2 books on medicinal marijuana, stated that the US government 
welcomes pharmaceuticals like Marinol and Sativex® because it can 

Marijuana Cannabis sativa Photo ©2010 Steven Foster

†The following states having approved some use of marijuana for medical reasons: California, Alaska, Colorado, Hawaii, Maine, Maryland, Michigan, Montana, 
Nevada, New Mexico, Oregon, Rhode Island, Vermont and Washington. [Ref: Stout D., Moore S. U.S. won’t prosecute in states that allow medical marijuana. 
New York Times. A1: October 20, 2009.]
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control them, and the situation creates an appearance of coopera-
tion and takes attention away from the movement for botanical 
medicinal marijuana.13 (Sativex is an oromucosal spray contain-
ing cannabis extracts and manufactured by GW Pharmaceuticals, 
currently in late stage clinical trials in the United States for treat-
ment of cancer pain.)

While limited, research on the medicinal effects of cannabis 
show some benefits, including the relief of nausea, appetite loss, 
depression, and pain in patients suffering from cancer, HIV, 
and amyotrophic lateral sclerosis (ALS, often referred to as Lou 
Gehrig’s Disease), and the reduction of intraocular pressure, 
which commonly causes glaucoma patients to go blind.14 An NIH 
expert panel has previously said that research shows marijuana to 
be beneficial for cancer chemotherapy patients, and in 1999 an 
IOM report also concluded that some patients can benefit from 
marijuana.1,15 On November 10, 2009, AMA reversed its previous 
position that marijuana has no medical value, recognizing that it 
does have therapeutic benefits for patients with neuropathic pain, 
reduced muscle mass, and multiple sclerosis.7 

The majority of modern cannabis research in the United States 
has taken place at CMCR, which has completed 11 studies to date, 
most of which found positive results.16 Dr. Abrams found vapor-
ization of marijuana to be a safe mode of delivery and marijuana 
to effectively relieve chronic neuropathic pain in HIV patients. 
Dr. Abram’s study, funded by NIDA, on the risks of cannabis 
in HIV patients found that cannabis did not harm the patients’ 
immune systems or affect the viral load in their blood, nor did it 
negatively interact with protease inhibitor drugs, and the patients 
gained weight. Dr. Ellis found that cannabis provided greater pain 
relief than placebo in patients with HIV neuropathy. Dr. Russo’s 
research determined that smoking cannabis led to an improved 
quality of life for 4 patients from the Compassionate IND program 
and that it also was an effective treatment for pain, muscle spasms, 
and intraocular pressure elevations common with glaucoma.10

Many concerns on the potential harmful effects of cannabis 
remain. Much of this centers on the notion that smoking mari-
juana can have similar effects on the lungs as does smoking ciga-
rettes.17 Donald Tashkin, MD, an emeritus professor of medicine 
at the University of California Los Angeles, however, recently 
commented that the evidence for an association between use of 
cannabis and abnormalities in lung function is inconsistent. He 
went on to write that the current evidence suggests that smoking 
cannabis by itself does not lead to chronic obstructive pulmonary 
disease or lung cancer.18 

MAPS and Dr. Craker believe that having an alternate cultivator 
of cannabis for research would promote the advancement of science 
and research.1 More researchers would want to study the substance 
because the PHS/NIDA process and lengthy delays would be elim-
inated and the cannabis would be of a reliable quality, said Doblin.

Since his application and lawsuit have become better known, 
Dr. Craker said he has received much feedback from ill persons 
or people with ill friends and relatives who benefit from smoking 
cannabis. At the beginning of this process, Dr. Craker thought 
that DEA would be interested in licensing him.

“[I thought that] if they had friends or relatives suffering, 
then they would be happy to have this as a medicine,” he said. “I 
thought the decision was easy to make.” 

—Lindsay Stafford
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Duke’s Handbook of Medicinal Plants 
of the Bible by James A. Duke. Boca 
Raton, FL: CRC Press; 2008. Hardcover; 
528 pages. ISBN: 0-8493-8202-5. $89.95. 
Available in ABC's online store. 

Herb enthusiasts, ethnobotanists, and 
others frequently exhort the long history 
of traditional use for many herbs. One 
of the most authoritative books (or two, 
depending on one’s religious persuasion) 
documenting the historical use of herbs 
and medicinal plants is The Bible. The 
so-called Old Testament (Jews seldom refer 
to it as such) and the New Testament are 
replete with mentions of many common 
and uncommon herbs.

The process of compil-
ing lists of biblical herbs and 
medicinal plants is not new. 
In fact, Duke has previously 
published several books on 
biblical herbs, including his 
233-page Medicinal Plants 
of the Bible (Trado-Medic 
Books) in 1983, illustrated 
by his wife Peggy, and Herbs 
of the Bible: 2000 Years of 
Plant Medicine (Interweave 
Press) in 1999. The Herb 
Society of America lists over 
20 books on herbs, fruits, and 
other plants of The Bible, including several 
of my favorites: Harold and Alma Mold-
enke’s now-classic treatment of the 230 
herbs mentioned in the Scriptures (The 
Ronald Press, 1952) and Israeli botanist 
Michael Zohary’s reliable Plants of the Bible 
(Cambridge University Press, 1983). 

This book is mainly Duke’s “Catalog 
of Faith-Based Farmaceuticals”—a term 
that he has coined in the same fashion 
within many of his previous wordplays 
(e.g., “Father Nature’s Farmacy,” the name 
for his USDA website-based database). 
Herbs and medicinal plants noted in this 
book include many of the “usual suspects” 
known to many readers of The Bible. For 
instance, aloe (Aloe spp., Liliaceae) and 
myrrh (Commiphora myrrha, Burseraceae) 
are noted in The Bible as herbs that were 
wrapped around the body of Jesus in linen 
clothes after his death. Myrrh is also noted 
as one of the treasures presented to Jesus 
at his birth, as is frankincense (Boswellia 
sacra, Burseraceae). Frankincense also 
appears in Exodus as one of the herbs the 
Lord commanded Moses to take. 

Several medicinal herbs, meanwhile, 
are mentioned in the Song of Solomon. 

According to a translation of the King 
James version of The Bible: “Thy plants are 
an orchard of pomegranates, with pleas-
ant fruits; camphire, with spikenard, and 
saffron; calamus and cinnamon, with all 
trees of frankincense; myrrh and aloes. 
With the chief spices.”

For each herb profiled in the book, Duke 
provides information in a standard format: 
a quote from scripture with the plant’s 
name, botanical synonyms, introductory 
notes, common names, pharmacologi-
cal activities, indications (uses), dosages, 
natural history, and extracts (i.e., what 
modern literature shows as constituents in 
the plant’s extracts). 

In his encyclopedic style, 
Duke also provides common 
names for the plants from a 
global perspective. For horse-
radish (Armoracia rusticana, 
Brassicaceae), for instance, 
he provides a list of over 50 
from all over the world. Horse-
radish is mentioned as the 
most important herb for the 
Jewish Passover meal. Duke 
also explains that many people 
consider it the “bitter herb” 
mentioned in the King James 

version of The Bible.
Much of the information in this book 

has been gleaned from Duke’s Father 
Nature’s Farmacy database (http://www.
ars-grin.gov/duke/), an ongoing project he 
has worked on for many years. Anyone 
familiar with this database, located on the 
US Department of Agriculture website 
and freely accessible to anyone, knows that 
Duke has collected an enormous amount 
of data and has inserted it into a database 
that has grown in depth and breadth over 
the years. 

The book is generously illustrated with 
Peggy Duke’s botanically accurate 4-color 
paintings and black-and-white line draw-
ings. (Peggy has a degree in botany and 
has studied art for many years.) Duke 
says half-jokingly of the almost 95 color 
illustrations, if a picture is worth a thou-
sand words, Mrs. Duke, 2 years his junior, 
should be senior author of this book. 

—Mark Blumenthal

Spirulina in Human Nutrition and 
Health by M.E. Gershwin and Amha 
Belay (eds). Boca Raton, FL: CRC Press, 

Taylor & Francis Group; 2008. Hardcover; 
312 pages. ISBN–13: 978-1-4200-5256-5. 
$93.95.

Due to tremendous consumer interest, 
the market for natural health products 
(dietary supplements, nutraceuticals, etc.) 
and functional foods has grown remark-
ably in the last decade. Numerous types of 
structure-function claims are being made 
for many products. Unfortunately, as the 
authors of this book point out, too often 
the proposed uses and the claims made 
for such products come without rigorous 
scientific research and substantiation—in 
particular human clinical studies. In addi-
tion, there is insufficient research data on 
the potential adverse interactions of natu-
ral products with other natural products/
foods, or with prescription medications and 
over-the-counter drugs. 

Spirulina, a photosynthetic cyanobac-
terium, is an exception to the challenges 
mentioned above. Spirulina in Human 
Nutrition and Health provides a review and 
detailed assessment on the existing basic 
and clinical studies of the health benefits of 
spirulina. Often considered a plant (blue-
green algae), spirulina is the common name 
for the dried biomass of the genus Arthro-
spira; the 2 main species are A. platensis 
(Oscillatoriaceae) and A. maxima. 

Spirulina has been consumed as a food 
in some parts of the world for centuries. 
Its use as food by the Aztec civilization 
was recorded in 1521. Arthrospira maxima 
was harvested from Lake Texcoco and 
dried and sold for human consumption 
in what is now Mexico City. The use of 
spirulina as food (cake called dihe) by the 
Kanembu tribe near Lake Chad in Africa 
was recorded by a phycologist in 1940 and 
reconfirmed by others in 2000. It is not 
clear how long they have been using it, 
but it has probably been for centuries. In 
the last 30 years, it has been commercially 
produced in many parts of the world and 
its benefits as a dietary supplement, human 
food, and animal feed have been studied 
extensively. In the last decade, research on 
the health benefits of spirulina has acceler-
ated dramatically. 

Despite the abundance of spirulina data 
in numerous published papers (in many 
languages), until now the wealth of knowl-
edge has not been combined into one 
comprehensive book that would serve as 
the major reference tool for academic scien-
tists, physicians, food and natural products 
industry professionals (including R&D 
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and product development scientists), natu-
ral health practitioners, physicians, and 
consumers. The 14 chapters cover spirulina 
production, quality assurance, toxicologi-
cal studies, antitoxic properties, therapeutic 
uses, antioxidant effects, hepa-
toprotective effects, protection 
against drug-induced nephro-
toxicity, effects on immunity, 
antiviral effects, antibacterial 
effects, protection of brain and 
neurons against aging, and 
interactions with drugs. The 
chapters clearly demonstrate 
just how much this alga has 
been studied. This book excels 
at meeting its purpose and is 
whole-heartedly recommended 
as a reference guide.

The editors, Eric Gershwin, 
MD, and Amha Belay, PhD, have made a 
remarkable effort to coordinate the work 
of 39 spirulina researchers from 7 coun-
tries. Gershwin, an expert in immunology 
and nutrition, is a distinguished profes-
sor of medicine and also the chief of the 
division of allergy and clinical immunol-
ogy at the University of California-Davis 
School of Medicine (Sacramento, CA). He 
has published more than 20 books and 
600 experimental papers. Belay, a highly 
respected and leading expert in microalgal 
biotechnology, has extensive experience in 
the commercial production of spirulina, 
quality assurance, regulation, and its use in 
health management. He is currently senior 
vice president and chief technology officer 
of Earthrise Nutritionals, the largest spiru-
lina-producing company in the world. 

Drawing examples from Earthrise, Belay 
provides a comprehensive review of spiru-
lina production and quality assurance. He 
covers the evolutionary history of human 
use as food and large-scale commercial 
production since the 1970s. He provides 
detailed information on the nutritional 
profile, product stability, and safety aspects. 
He also mentions the self-affirmed GRAS 
(generally recognized as safe) status of 
American-grown spirulina through scien-
tific procedures and FDA review, as well 
as other regulatory aspects. The environ-
mental advantages of growing spirulina 
and various functional food applications 
are reviewed.

The chapter on toxicological studies 
provides evidence for the safety of spirulina 
based on animal studies. As the authors 
point out, in the published literature there 

are no systematic studies on clinical toxi-
cology of spirulina in humans. However, 
spirulina has been consumed for centuries 
without any reports of significant adverse 
effects. In addition, indirect safety stud-

ies have been conducted in 
humans. For instance, in a 
small double-blind, placebo-
controlled, cross-over study, 
a supplemental dietary intake 
of 8.4 g of spirulina per day 
by 16 adults over a period of 
4 weeks did not lead to any 
adverse effects. In fact, the 
authors state that spirulina 
has antitoxic effects: it has a 
protective effect against toxic 
damage by heavy metals, 
pharmaceuticals, and radia-
tion. 

Spirulina’s hepatoprotective effects, anti-
viral effects, and anticancer effects are 
reviewed in the book, as well as its effects 
on diabetes mellitus, asthma, neprotic 
syndrome and iron-deficiency anemia, 
drug-induced nephrotoxicity, and protec-
tion of the brain against oxidative stress. 
The incorporation of spirulina in food (22 
Indian recipes have been provided), which 
is used for supportive therapy of hypergly-
cemia and hyperlipidemia, have also been 
reviewed. 

The authors call for further research on 
the potential applications of spirulina as a 
nutritional and therapeutic supplement in 
health management. The pharmacokinet-
ics and pharmacodynamics of spirulina 
deserve further investigation. In conclu-
sion, this excellent book is expected to 
stimulate more basic and clinical research 
on this nutrient-rich green “superfood.”

—Mohammed (Mo) Youssefi
Product Development & Information 

Manager
Earthrise Nutritionals, Calipatria, CA

Health and Beauty from 
the Rainforest: Malaysian 
Traditions of Ramuan. 
Gerard Bodeker (ed). Kuala 
Lumpur, Malaysia: Editions 
Didier Millet; 2009. Hard-
cover; 256 pages. ISBN–13: 
978-981-4217-91-0. $29.50.

Ramuan is a Malay word 
for a mix of ingredients. 
The healing traditions of 

Malaysia are a mix of cultural influences 
from indigenous groups, Malays, Chinese, 
and Indians, with a sprinkling of European 
influence. Malaysia is home to one of the 
world’s oldest and most diverse rainforests, 
with upwards of 20,000 species of flow-
ering plants. Traditional use of plants in 
Malaysian culture is itself a mix of food, 
medicine, and beauty all rolled into a single 
concept of health, where attempting to 
tease one from the other only defines the 
ingredients of ramuan. This new, beauti-
fully illustrated volume serves to introduce 
Malaysian traditions of health, beauty, 
healing, and vital living to the world.

The book is written in a style intended 
to evoke appreciation and extend knowl-
edge of ramuan to the non-scientific public. 
The introduction sets the stage for the feast 
that follows, with brief romantic descrip-
tions of Malaysia, its rainforests, indige-
nous cultures, and traditions of health and 
beauty. A section on “Health and Beauty 
in Malay Society” follows, with separate 
chapters covering the principles of ramuan, 
Malay women’s health and beauty prac-
tices, men’s health in the Malay tradition, 
and health traditions of the Malay family.

“Healing Traditions and Their Adapta-
tions” is the second section, with chap-
ters on the indigenous groups of Malay-
sia, collectively known as the Orang 
Asli. “Indian Health Traditions” follows, 
sketching the Indian traditional medicine 
system of Ayurveda from its ancient past 
to modern place in Malaysian society. 
The section closes with a chapter defin-
ing “A Way of Life: Traditional Chinese 
Medicine in Malaysia,” tracing historical 
roots of TCM on the Malay Peninsula, 
with details of its place in modern Malay-
sian culture. Throughout these chapters 
are sidebars revealing the history, human 
interest, origins, and scientific relevance (in 
layman’s terms) of individual herbs used in 
ramuan. 

The third section of the book, “The 
Spa in Malaysia,” explores the 
spa as a way of life, as seen 
through the Malays’ centu-
ries-old traditions of therapeu-
tic massage, balms, spiritual 
rituals, and sublime relaxation 
in the emphasis of wellness. 
In the world tourism market, 
Malaysia has positioned itself 
as a luxury spa destination. 
This section almost compels 
one to put the book down, get 
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online, and book a ticket on the next flight 
to Kuala Lumpur, the capital of Malaysia. 
A final chapter links Malaysian wellness 
traditions with their potential contribu-
tion to global health, exploring interna-
tional herb markets and Malaysia’s offer-
ings mixing tradition with science, in an 
evolving role for the future. 

The editors, designers, contributors, 
and publisher have produced a remark-
able, readable, entertaining, even relaxing 
introductory masterpiece to the diverse, 
and until now, little-known healing and 
wellness traditions of Malaysia. This is 
the book you will want to have in your lap 
as you fly first class on Air Malaysia for a 
weeklong stay at a luxury Malaysian spa 
resort. (Keep buying those lottery tickets.)

When one writes a book, one has a target 
audience in mind, usually requiring a style 
specific to the subject and the reader. In 
this book, its collaborators have managed 
to create an accurate, inviting, compel-
ling presentation that will appeal to almost 
any readership. It is as though the target 
audience was simply defined as anyone 
interested in food, herbs, health, wellness, 
and beauty who lives beyond Malaysia’s 
borders. This is not an easy feat to accom-
plish. 

Beyond the text is a feature of the book of 
equal weight—the sumptuous photography 
of S.C. Shekar. There are very few pages 
that are not graced with beautiful photog-
raphy of ramuan ingredients, preparations, 
and depictions of Malay traditional health, 
healing, and beauty practices. The lighting 
is perfect. Models are used in many photo-
graphs, yet they do not seem to be posed, 
appearing natural in each thoughtfully 
designed scene. Other illustrative matter 
includes appropriate historical photos and 
related graphics. The photographs convey 
the essence of the text and add exceptional 
beauty to the entire presentation. As a 
package, the book can be read or perused. 
Put it on the coffee table. Put it on the herb 
reference book shelf. It has something for 
everyone. 

—Steven Foster
President, Steven Foster Group, Inc.

Eureka Springs, AR

Complementary and Integrative Medi-
cine in Cancer Care and Prevention: 
Foundations & Evidence-based Inter-
ventions. Marc Micozzi (ed). New York, 

NY: Springer Publishing Company; 2007. 
Hardcover; 478 pages. ISBN 0-8261-0305-
7. $80.00.

Marc Micozzi, MD, PhD, a physician 
and anthropologist, is the author of several 
textbooks in the area of complementary, 
alternative, and integrative medicine. He 
is well-qualified to address the area of inte-
grative approaches to cancer, having done 
research at the National Cancer Institute in 
the 1980s on diet and cancer, emphasizing 
the roles of micronutrients and macronu-
trients. He served from 2003–2005 as the 
director of the Center for Integrative Medi-
cine at Thomas Jefferson University Hospi-
tal. He also has a background in foren-
sic medicine. His background naturally 
informs the content and approaches of this 
volume. He has also selected well-qualified 
contributors for several of the chapters.

The book comprises 5 major parts: biol-
ogy and ecology of cancer; mind-body 
approaches; diet, nutrition, and natural 
products; alternative systems of medicine; 
and alternative therapies and practices. 
The initial chapters on cancer’s biology 
and ecology are written by Dr. Micozzi 
and include a good review of basic biol-
ogy, as well as a fascinating chapter on the 
alleged antiquity of cancer. In this chapter, 
Dr. Micozzi’s anthropological and foren-
sic background allows him to conclude 
that much of the historical or archeologi-
cal “evidence” for cancer does not, in fact, 
refer to cancer but to other conditions. This 
makes it more likely that cancer is, indeed, 
most often a disease of modern societies.

The chapters in the mind-body section 
are written by experts in this field, includ-
ing Marty Rossman, a prominent teacher 
of guided imagery. In addition to guided 
imagery, these chapters cover mind-body 
approaches such as hypnosis and medita-
tion, expressive therapies, and the roles of 
religion and spirituality in cancer. 

The section on diet, nutrition, and 
cancer is written by Dr. Micozzi. Most of 
the material on diet is oriented towards 
questions of prevention. It includes an 
introductory section on the history and 
basic biology of how diet might affect 
cancer, followed by a chapter on the ques-
tion of diet and breast cancer. Based on his 
review of the literature, Dr. Micozzi seems 
to believe that this effect is largely mediated 
by patterns of breast-feeding. However, this 
is not really consistent with the current 
thinking on breast cancer and diet. While 
admitting continuing problems in solv-

ing the problem of diet and breast cancer, 
recent reviews stress links to obesity and 
adult weight gain, vitamin D levels, alco-
hol intake, and other factors separate from 
the effects of breast-feeding. One problem 
in Dr. Micozzi’s review, which continues 
throughout the volume, is that the chapter 
relies almost exclusively on older literature: 
only 3 of the citations were dated after 
2000. It is not clear why this should be the 
case in a volume dated 2007. Dr. Micozzi 
also includes in this section a chapter on 
micronutrients and whole foods, which 
concludes that promise for cancer preven-
tion lays largely in the area of whole dietary 
patterns, despite the interesting data on 
individual micronutrients. This is certainly 
a conclusion that recent trials of individual 
micronutrients and cancer prevention bears 
out.

The diet section also includes smaller 
chapters on treatment of cancer with alter-
native diets (e.g., Livingston-Wheeler, 
Gerson) and micronutrients. It concludes 
with a chapter on natural products, primar-
ily herbal medicines such as green tea 
(Camellia sinensis, Theaceae), garlic (Allium 
sativum, Liliaceae), camphor (from Cinna-
momum camphora, Lauraceae), red clover 
(Trifolium pratense, Fabaceae), and others. 
The reviews of these herbs are generally 
well-done, but again, the chapter suffers 
greatly from the lack of post-2000 refer-
ences. For instance, the discussion of 
PC-SPES would have greatly benefited 
from more up-to-date references. (PC-SPES 
is a formula of concentrated fractions from 
Chinese herbs that was found to be adulter-
ated with prescription drugs after having 
already been started in NIH-funded clin-
ical trials. It was withdrawn from the 
market in 2002, a fact that could certainly 
have been included in a 2007 book. New, 
apparently non-contaminated formulations 
are now being studied). 

The natural products chapter also 
includes a section on herb-drug interac-
tions (HDIs). While much of the general 
medical concern about HDIs in cancer 
seems (to this reviewer) to be quite over-
blown, this chapter goes somewhat too far 
in the opposite direction. Working mostly 
from his familiarity with Chinese medi-
cine, Dr. Micozzi downplays the signifi-
cance of HDIs in general and implies 
that simply taking herbs and drugs about 
an hour apart is enough to avoid interac-
tions. No scientific evidence is adduced 
to support this—curious in a book with 
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“evidence-based” in the title. Overlooked 
entirely are early, specific reviews and stud-
ies about possibly clinically significant 
interactions, such as a 2002 study indicat-
ing a lowering of blood levels 
of the chemotherapy drug 
irinotecan (a natural product-
derived chemotherapy drug) 
by St. John’s wort (Hypericum 
perforatum, Clusiaceae). 

The following section on 
alternative systems of medi-
cine is much more author-
itative. Dr. Micozzi has 
authored well-done chap-
ters on naturopathy and 
Ayurvedic medicine, and, 
with Harriet Beinfield and 
Efrem Korngold, a very good chapter on 
Traditional Chinese Medicine. A chapter 
on homeopathy is also included. All of 
these are systems with which practitioners 
should be acquainted, and these chapters 
serve as good introductions.

The last section, on alternative therapies 
and practices, includes a chapter covering 
controversial therapies such as antineoplas-
tons, hydrazine sulfate, and other alter-
native treatments such as shark cartilage 
and laetrile. Alan Dumoff ’s chapter on the 
legal and regulatory issues surrounding 
alternative cancer treatments is excellent 
and very informative. Dr. Micozzi closes 
with an anonymous account of a doctor’s 
choice to treat his or her case of non-
Hodgkin’s lymphoma with only alternative 
therapies—a very interesting and thought-
provoking case indeed.

This volume is billed as an integrative 
oncology text for health professionals. It is 
certainly the case that health profession-

als need integrative oncology training, and 
this book has much to recommend it, espe-
cially the mind-body section, the alterna-
tive medical systems section, the legal chap-

ter, and the well-done reviews 
of several individual therapies. 
However, it is also missing several 
elements. The lack of recent 
literature citations is definitely 
a problem—and hard to under-
stand. Dr. Micozzi’s publisher 
did not do him any favors if this 
is a result of delays in the publi-
cation process. Additionally, the 
book seems like a good source 
for background information, but 
it does not feel all that grounded 
in the clinical practice of integra-

tive oncology. There is, for instance, very 
little concrete discussion of a very common 
question among breast cancer patients—
whether the phytoestrogens contained in 
soy (Glycine max, Fabaceae) and many 
herbs protect against or stimulate breast 
cancer. Thus, institutions using this as a 
text would need to supplement it with a 
substantial amount of updated and clini-
cally relevant material. It is, though, a 
book that would be worth including in the 
library of integrative oncologists as a source 
of much interesting background informa-
tion that underlies the current, widespread 
use of alternative and complementary ther-
apies by cancer patients.

—Charlotte Gyllenhaal, PhD
University of Illinois at Chicago 

College of Pharmacy
Block Center for Integrative Cancer 

Treatment 
Evanston, IL

Demand and Supply of Medicinal 
Plants in India by D.K. Ved and G.S. 
Goraya. Dehra Dun, India: Bishen Singh 
Mahendra Pal Singh and Foundation for 
Revitalisation of Local Health Traditions; 
2008. Hardcover; 216 pages. ISBN–13: 
978-81-211-0628-3. $60.00. 

Traditional Indian systems of medi-
cine have depended on natural resources 
like medicinal plants, animal by-products, 
marine plants and animals, and minerals 
and metals to provide healthcare formu-
lations for the Indian subcontinent. The 
Vedic scriptures indicate that all materi-
als have a medicinal use; it is the deter-
mination of their use—singularly and in 
combination—after judicious processing 
that brings out their medicinal value. Esti-
mates within the book indicate that more 
than 6,000 medicinal plants are tradition-
ally used in India. 

Though India’s traditional medicinal 
systems represent knowledge that has been 
diligently compiled in ancient pharma-
copoeia, there are not many compilations 
comprehensively listing resources and their 
consumption trends. As this is a recognized 
gap in the knowledge-base of traditional 
medicinal plants, the National Medicinal 
Plants Board (NMPB) in India commis-
sioned the study described in this book 
through the Foundation for Revitilisation 
of Local Health Traditions (FRLHT), a 
non-governmental organization dedicated 
to the conservation and revitalization of 
traditional health practices of India.  

The study brings out some fundamen-
tal facts to help understand the medici-
nal plants trade sector in India for the 
year 2005–2006. The study reports that 
960 medicinal plants are traded and that 

Herbal Medicine Trends and Tradi-
tions: A Comprehensive Sourcebook on 
the Preparation and Use of Medicinal 
Plants. Charles W. Kane. Oracle AZ: 
Lincoln Town Press; 2009. Hardcover; 
325 pages. ISBN–13: 978-0-9771333-3-
8. $79.95. 

This book explores the use of nearly 
100 of the most popular medicinal plants. 
Each entry includes a botanical descrip-
tion, as well as information on distribu-
tion, chemistry, medicinal use, collection 
methods, preparation and dosage, and 
cautions. Among the appendices are a 

therapeutic index and one that focuses on 
family grouping. A general index is also 
provided.

Clinical Natural Medicine Hand-
book. Chris Meletis, Nieske Zabriskie, 
and Robert Rountree. New Rochelle, 
NY: Mary Ann Liebert, Inc., 2008. 
Hardcover; 465 pages. ISBN–13: 978-0-
913113-44-8. $99.00. 

Written by practicing clinicians, this 
book has over 30 disease- or condition-
specific chapters, focusing on natural, 
nutritional, and botanical approaches to 
treatment. 

Focusing on the most common diseases 
and conditions, it includes integrative 

treatment guidelines, dosage recommen-
dations that take into account nutrient-
drug interactions, and quick reference 
charts.  

Pocket Atlas of Chinese Medicine. 
Marnae Ergil and Kevin Ergil. New York, 
NY: Thieme; 2009. Paperback; 403 pages. 
ISBN–13: 978-3-13-141611-7. $49.95. 

This comprehensive book on the field 
of Chinese medicine includes informa-
tion on the clinical practice of acupunc-
ture and moxibustion, Chinese herbal 
medicine, nutrition therapy, and more. It 
also provides the theories, characteristics, 
concepts, philosophy, and culture behind 
Chinese medicine. The book is conve-

New Book Profiles
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178 of them have a trade volume exceed-
ing 100 tons each per annum (of which 
40 medicinal plants exceed a volume of 
1,000 tons per annum). The total quantity 
of medicinal plants used by the domestic 
traditional medicinal industry in India is 
in excess of 177,000 metric tons (MT) and 
of commercial value INRs (Indian rupees) 
627.90 crores (1 crore = 10 million). (The 
US equivalency would be $130.81 million, 
assuming a currency exchange value of 
US $1 = INRs 48.) International trade of 
medicinal plants from India is estimated 
in the book to be approximately 56,500 
MT, at a value of INRs 354.80 crores (US 
$73.92 million). 

Interestingly, the book also attempts to 
estimate the use of medicinal plants that 
are commonly used for healthcare purposes 
by rural households in India and pegs the 
consumption of such medicinal plants at 
86,000 MT and a value of INRs 86 crores 
(US $17.92 million). Thus, it estimates 
the total trade of medicinal plants to be 
around 319,000 MT and of a value INRs 
1,068.70 crores (US $222.65 million). The 
book makes an estimate of sorts, on the 
total value of the traditional formulations 
industry at INRs 8,800 crores (US $1.83 
billion); this is a first data-supported esti-
mate of the size and value of the industry 
in India.

In the model used to estimate an indus-
try-wide usage pattern, the study has 
compiled data from 1988 of the reported 
8,500 manufacturing units involved in 
manufacturing Ayurveda, Siddha, Unani, 
and Homeopathic formulations. Esti-
mates of high-volume medicinal plants 
have been achieved through interviews 
of medicinal plant traders in major trad-

ing centers in India. The export statistics 
have been compiled from data analysis 
of actual export shipments from ports in 
India compiled by the Directorate General 
of Commercial Intelligence and Statistics 
(DGCIS) on the basis of Indian Trade 
Centre’s HS Codes classification. The 
data for domestic and home consumption 
of medicinal plants by rural households 
are on an extrapolative model wherein 
1,223 households were interviewed in 5 
Indian states for an estimated consump-
tion for 140 million population spread over 
600,000 villages. The data collection and 
models used for statistical estimation are on 
a scientific footing, but all in all, the sample 
sizes used are far too meager in assessing 
the demand and supply of medicinal plants 
in India. Nevertheless, one cannot help but 
appreciate the data analysis and universal 
conclusions, which would hold true even 
with a more accurate model for 
data harvesting. 

One must also appreciate 
the different facets that have 
been exhibited to better under-
stand the data collected: use 
of cultivated, wild, and waste-
land sources; information on 
exports, imports and re-exports; 
data from state forest depart-
ments; data from very secretive 
medicinal plant trade channels 
and regional markets; informa-
tion on conservation concerns, adulteration 
threats, and mistaken identity for widely 
traded botanicals; in addition to estimating 
and giving a value basis for all the volume 
in trade. There are many firsts in this 
study, which are noteworthy. As a mini-
mum template it touches all rational data 

essentials well.   
With regards to botanical exports from 

India, 3 cultivated species need special 
mention, as they make up the bulk of 
exports in volume and value: psyllium 
(Plantago ovata, Plantaginaceae) seed 
and husk, a major bulk laxative ingredi-
ent; senna (Senna alexandrina, Fabaceae), 
a widely recognized stimulant laxative; 
and henna (Lawsonia inermis, Lythraceae), 
a natural hair coloring agent. Trade of 
these herbs indicates the global demand for 
Indian-produced botanicals that are widely 
recognized for their medicinal uses, but 
this is not indicative of demand for Indian 
botanicals due to their use in Indian tradi-
tional medicine. This suggests a large and 
untapped potential global market, as well 
as a long road ahead for Indian botani-
cals known for their traditional medicinal 
use. Exports of crude medicinal plants also 

show the added value that is 
lost to India in exports, some-
thing that deserves attention 
for an enhanced export yield 
to the country and benefit for 
communities involved. Herbal 
extracts have a significant and 
growing share in exports (31% 
for the year 2004–2005), but 
clear data on leading extracts 
are not recorded. 

The importation of medic-
inal plants has also been 

covered in the book. Data indicate that 
over 40 species are imported to the volume 
of 37,483 MT at a value of INRs 173 
crores (US $36.04 million). Gums and 
resins, along with pepper (Piper nigrum, 
Piperaceae) and licorice (Glycyrrhiza 
glabra, Fabaceae), made up the bulk of the 

niently-sized and illustrated. 
The Science Behind Aloe: The Heal-

ing Plant. Bill McAnalley (ed). Self-
published, 2009. Hardcover; 171 pages. 
ISBN–13: 978-0-615-26394-6. $28.97. 

This books presents information on 
several aspects of aloe, including history, 
components, proper processing and 
manufacturing practices, effects and 
physiology, and its beneficial compounds. 
Each chapter has thorough references, 
color graphics, and illustrations. A glos-
sary and overall reference section are also 
included. 

Everyday Herbs in Spiritual Life: 
A Guide to Many Practices. Michael 

Caduto. Skylight Paths Publishing; 2007. 
Paperback; 183 pages. ISBN–13: 978-1-
59473-174-7. $16.99. 

Exploring the current and historical 
role of ethnobotany, this book examines 
herbs used for healing and spirituality in 
rituals and ceremonies throughout history 
and across many traditions. Throughout 
the book are instructions for activities 
and simple herbal ceremonies that readers 
can engage in individually or with their 
friends and families. Also included is an 
appendix and a glossary/index of herbs 
and flowers. 

How to Prevent Prostate Problems. 
Frank Murray. Laguna Beach, CA: Basic 

Health Publications; 2009. Paperback; 
282 pages. ISBN–13: 978-1-59120-242-
4. $18.95. 

This resource explores ways in which 
vitamins, minerals, herbs, and other 
supplements can be beneficial in the 
treatment and/or avoidance of benign 
prostatic hyperplasia, prostate cancer, and 
other diseases. This book also contains a 
glossary, a list of helpful resources, and 
references. 
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imports. A large amount of extracts are 
also imported along with CITES-listed 
species—kuth (Saussurea costus, Asteraceae) 
and rauvolfia roots (Rauvolfia serpentina, 
Apocynaceae; aka Indian snakeroot). This 
portion of the data collection is on sound 
export-import figures as recorded in noti-
fied ports in India on basis of ITC-HS 
Codes.

A section at the end of the book recom-
mends some important action points that 
require the attention of stakeholders in 
the medicinal plant sector in India. Topics 
discussed include the stimulation of conser-
vation and regeneration efforts; the value of 
moving towards developing links among 
growers, collectors, and the industry; and 
the need to create a national repository 
for medicinal plants. All of these points 
are urgent, obvious, and logical in their 
prescription to develop the medicinal plant 
sector. This report responsibly recommends 
a template for periodic data collection and 
developing analytical models for policy 
and action to remain focused on medicinal 
plants that matter most for industry. It very 
rightly flags the need for such documenta-
tion on a regular basis.

This book is extensively supported by 
tables and graphics, which give a crisp feel 
to the text and bolster the readers’ under-
standing. It would be extremely useful 
for industry members looking to under-
stand the traditional medicinal sector in 
India, as well as conservationists, govern-
ment and non-governmental organizations 
concerned with bio-diversity and commu-
nities, and research organizations prospect-
ing for leads from traditional medicine. 
Limitations notwithstanding, one should 
not be without this copy and, thankfully, it 
is available with easy access on the website 
of the National Medicinal Plants Board: 
www.nmpb.nic.in/FRLHT/Contents.pdf. 

 
—Ranjit Puranik

CEO, Shree Dhootapapeshwar 
Limited

Khetwadi, Mumbai, India

Plants of Semillas Sagradas: An 
Ethnomedicinal Garden in Costa Rica 
by Rafael Ocampo and Michael Balick. 
Costa Rica, SA: La Nueva Extractos; 2009. 
Paperback; 109 pages. ISBN–13: 978-0-
615-27415-7. Free PDF copy available at 
www.fincalunanuevalodge.com. 

Having known and admired both 

authors of this book for several decades 
and the editor for at least half a decade, it 
is almost a conflict for me to review this 
very useful volume. I have also known and 
enjoyed Costa Rica for more than 50 years, 
longer than I have known the authors. I 
may therefore praise Costa Rica and the 
Semillas Sagradas (both a garden and a 
concept) more than the book’s deserv-
ing editors and authors to avoid apparent 
conflict of interest. 

The wonderful garden Semillas Sagra-
das (“Sacred Seeds”), devoted to saving 
medicinal plant germplasm, is in a beau-
tiful corner of North-Central Costa Rica. 
It is within eyeshot of the overwhelmingly 
striking Volcan Arenal, one of the 10 most 
active volcanoes in the world, and nestled 
in a pristine rainforest that so characterizes 
that country. 

From a small piece of ground, the garden 
has continued to grow and now contains 
over 250 species and vari-
eties of plants used locally 
and internationally in 
healing—both in tradi-
tional healing and phar-
maceuticals. This guide-
book tells the story of 
its development on an 
organic and biodynamic 
farm known as Luna 
Nueva, just north of La 
Tigra, in Alajuela prov-
ince. Some 30 species are 
considered in this book, 
with details on synonyms, 
local names, description, 
history and traditional use, pharmacology 
and biological activity, toxicity, and conser-
vation status and trade. Following each 
treatment, which includes beautiful color 
images of the plants, is a detailed bibliogra-
phy, should the reader want to dig further 
into the properties of a specific herb. 

Featured as one of the herbs in this 
volume is the tropical cilantro (Eryngium 
foetidum, Apiaceae), which smells just 
like the temperate coriander (Coriandrum 
sativum, Apiaceae). I well remember this 
herb from my early adventures in Central 
America—even I smelled of cilantro after 
a good chicken soup! It’s almost as essen-
tial as garlic (Allium sativum, Liliacaeae), at 
least in Latin American cuisine. E. foetidum 
is a weedy species, found in both forests and 
fields, happy to grow almost anywhere. But 
this species also has significant uses in local 
“Tico” (native Costa Rican) traditional 

medicine. A boiled leaf decoction is taken 
to lower cholesterol, help control stomach 
problems, and treat anemia. In Belize, the 
leaf tea is used to treat indigestion, and 
in Honduras, it is used to treat diarrhea. 
Topically applied leaf extracts exhibit anti-
inflammatory activity in lab mice. 

Another of the many interesting herbs 
in Semillas Sagradas is hierba lechera, 
or “milk herb” (Euphorbia lancifolia, 
Euphorbiaceae). Technically, it is a galac-
tagogue—a plant that can stimulate milk 
production in animals and humans. It was 
clinically shown to increase milk produc-
tion in post partum women by 62.8%. 
Known to local farmers as an herb that can 
help cattle produce more milk, it is another 
fascinating but underappreciated gift of 
this area from Mother Nature. 

As this book is intended as a field guide 
to those fortunate enough to visit the 
garden, there are also magnificent images 

of the local fauna—such as 
colorful frogs, birds, insects, 
and the resident three-toed 
sloth that loves to feed on the 
cecropia trees (Cecropia spp., 
Cecropiaceae). Additionally, 
it’s good to see photographs 
of those Ticos who built 
Semillas Sagradas, smartly 
interweaving horticulture 
and design. 

Working closely with 
Mother Nature, the found-
ing fathers of the garden, 
Luna Nueva farm manager 
Steven Farrell and New 

Chapter CEO Thomas Newmark, note 
that “The Sacred Seed Sanctuary is dedi-
cated to preserving both medicinal plant 
species and cultural memory. Think of the 
garden as a living encyclopedia of ethno-
botany, growing larger everyday when 
grandmothers come and tell us how they, 
in their village, work with these healing 
botanicals.” 

This book is said to be the first in a series 
about other sacred seed sanctuaries that are 
being established elsewhere in the world, 
and it is a most significant statement about 
the importance of local plants in Central 
American healing and health. Come to 
Luna Nueva to relax and learn from Semi-
llas Sagradas. 

—James A. Duke, PhD
Economic Botanist

Fulton, MD
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Luis Diego Gómez, PhD, 
referred to by many as the father 
of modern botany in Costa Rica, 
passed away from complications 
related to leukemia on November 
13, 2009.1 He was 65.   

Dr. Gómez was the driving 
force behind science in Costa 
Rica, as well as a world-renowned 
fern taxonomy expert. He is also 
well-known for his knowledge of 

Costa Rican ethnobotany and tropical ecology. 
“Luis Diego Gómez was very important in many arenas: the fern 

arena, the medicinal arena, and many other scientific and artistic 
arenas,” said noted ethnobotanist and author James A. Duke, PhD 
(e-mail, November 16, 2009). 

Luis Diego Gómez was born on July 18, 1944, in San José, Costa 
Rica. He grew up in the slopes of a volcano in Turrialba, Costa 
Rica and had an interest in tropical nature and diversity at a young 
age. He attended the National Conservatory of Music from 1957–
1960, then obtained his masters degree and doctorate from Loyola 
University in Spain in 1963 and 1966, respectively. He attended 
the University of Costa Rica from 1966–1970 and received a 
license in biology, botany, and zoology. Dr. Gómez directed the 
National Museum in Costa Rica (1970–1985) and co-founded 
the Costa Rican Academy of Sciences and the National Institute 
for Biodiversity.2 He also directed the Organization for Tropical 
Studies (OTS) stations at Las Cruces (1986–2005) and La Selva 
(2003–2005) and founded the scientific journal Brenesia. 

Dr. Gómez published over 100 scientific papers and several 
books.3 One was a book of poetry, according to Mahmood Sasa 
Marin, PhD, friend and associate professor at the University of 
Costa Rica in San José (e-mail, December 5, 20-009). “Despite 
being a hardcore scientist, he was an extremely sensitive person,” 
said Dr. Marin. 

Dr. Gómez loved books and had an extensive and bizarre collec-
tion, said Larry Wilson, PhD, a professor of forestry, wildlife, and 
fisheries at the University of Tennessee and previous roommate 
of Dr. Gómez (oral communication, November 18, 2009). Dr. 
Wilson added that this proved his passion for books, since librar-
ies are difficult to keep in the moist climate of Costa Rica. Dr. 
Gómez had many scientific passions besides academic botany, such 
as collecting edible mushrooms, discovering medicinal plant uses, 
and a passing interest in herpetology, said Dr. Wilson. “He was a 
Renaissance man in that he dabbled in everything.” 

Although Dr. Gómez excelled in many areas of science, he 
wasn’t a master in every field. Sometimes his natural curiosity and 
charisma would cause him to very enthusiastically mail what he 
thought was a rare specimen to one of his expert friends, hoping to 
be congratulated on his find: “He had a superb eye and could iden-
tify most anything, but snakes were his Waterloo,” said William 
Lamar, an adjunct biology professor at the University of Texas at 
Tyler and friend of Dr. Gómez for about 20 years (e-mail, Novem-

Luis Diego Gómez 
Pignataro 

1944–2009

ber 19, 2009). “Once he proudly announced that at last they had 
turned up a black-headed bushmaster (Lachesis melanocephala), 
a large venomous species, and he was sending it right up to San 
José. Upon arrival, it proved to be yet another Terciopelo (Bothrops 
asper), perhaps the best known dangerous snake in Costa Rica. 
This had by then happened with such regularity that Luis said he 
was simply going to identify all snakes as Terciopelos in the future 
so as to be accurate.”

Dr. Wilson had a similar anecdote about Dr. Gómez’s attempt 
to identify a caecilian, a hard-to-find species of amphibian that 
lives underground and resembles worms. “He was seldom wrong, 
but one time he was convinced he had indentified and found a 
caecilian. It turned out to be an earthworm,” said Dr. Wilson. 
“Bill Lamar and I never let him hear the end of that.” 

Dr. Gómez was also passionate about non-scientific things such 
as dancing, cooking, flamenco, guitar, the tango, and music in 
general, said Bryan Hanson, PhD, professor of chemistry and 
biochemistry at DePauw University, Greencastle, Indiana (e-mail, 
November 27, 2009). Since he was a trained classical concert 
pianist, it was not unusual for the sounds of piano to drift from 
his office or to hear flamenco music wafting from his Las Cruces 
home, said Dr. Hanson. 

Dr. Gómez often combined many of his interests into one 
course so that others could likewise enjoy his wide array of 
passions. In fact, Dr. Hanson met Dr. Gómez after he invited him 
to guest lecture on the chemistry of medicinal herbs in a 2002 
ethnobiology course. “The ethnobiology course was one of those 
crazy, beautiful things: a combination of botany, zoology, ethnol-
ogy, chemistry, conservation, linguistics, sociology of rural devel-
opment, Spanish by immersion, plus it came with Latin dance 
lessons every evening,” said Dr. Hanson. Mark Plotkin, PhD, 
president of the Amazon Conservation Team, described his expe-
rience of co-teaching a medicinal plant course with Dr. Gómez 
and Dr. Duke as the “botanical equivalent to being invited to 
dinner with the deities on Mount Olympus....” (e-mail to M. 
Blumenthal, November 16, 2009).

Dr. Gómez also adored women: “He loved women and liked to 
charm them,” said Dr. Wilson. “He was also a very social person. 
I’m trying to think of anyone who disliked him, and I can’t.” 

In fact, many of his colleagues and friends mentioned his dry 
wit, engaging personality, and his ability to make friends with 
ease, aside from his extensive knowledge of Costa Rican botany. 
“Luis was a fun, interesting and charismatic guy,” said Michael 
Gilmore, PhD, assistant professor of integrative studies at George 
Mason University (Fairfax, Virginia) and a friend who met 
Dr. Gomez when they co-coordinated an ethnobiology course 
together in 2006 (oral communication, December 1, 2009). “No 
matter where we traveled in Costa Rica, everyone seemed to know 
Luis—from the most important scientist in Costa Rica to the 
indigenous people of a small village.” 

Dr. Gómez was also an advocate for the indigenous people of 
Costa Rica. According to Dr. Gilmore, he worked to get the word 
out about their communities, struggles, and accomplishments; in 
fact, in the 1980s he was instrumental in helping block a planned 
hydroelectric dam in the Coto Brus area of southern Costa Rica, 
which would have flooded much of the Guaymí peoples’ land and 
numerous botanical and archeological sites. 

“Luis Diego Gómez: botanist, ethnobotanist, teacher, writer, 
humanist, bon vivant, and—most important of all—super cool 
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and fabulous human being, has passed away,” said Dr. Plotkin. 
“And the world is a poorer and less interesting place without him.” 

Dr. Gómez is survived by his son Diego, his wife Rebeca Brenes 
Roldán, and 2 grandchildren.4 

—Kelly E. Lindner
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Annie (Dorothy) 
Mad Plume Wall

1914–2009
Annie (Dorothy) Mad Plume Wall, 

well-known for her practice of herbal 
medicine among the Native American 
Blackfeet community, died of natural 
causes on August 2, 2009, at the age 
of 95.1 

“I’m not sure people knew just 
how deep her herbal knowledge was,” 

said Rosalyn LaPier, Wall’s granddaughter (oral communication, 
September 1, 2009). “In fact, I can’t think of anyone today who 
could rival her in practical knowledge of traditional Blackfeet 
medicinal herbs.”

Wall was born in Big Badger Creek, Montana in 1914. When 
she was 1½ years old, her mother passed away due to complica-
tions related to childbirth, and Wall was raised by her maternal 
grandparents and her great-grandmother.1 They were referred to as 
“buffalo Indians,” a phrase which, according to LaPier, was coined 
by anthropologist John Ewers (1909–1997). This term refers to 
those Native Americans who preceded reservation-living and knew 
an entire geographic area, as well as 500 or so miles away, because 
of their nomadic lifestyle. 

Wall’s Native American name was Yellow Fox Woman, given to 
her by her grandfather Middle Rider. LaPier explained that Native 
American names usually had nothing to do with the animal but a 
spiritual or supernatural occurrence, as believed in the Blackfeet 
culture. 

“It was probably related to a supernatural event or occurrence 
that [Middle Rider] experienced, so he passed on some of his super-
natural power to her,” said LaPier (e-mail, September 3, 2009). 
LaPier further explained that some people also passed on names 
that they believed gave them a good life, which is why LaPier’s 
Native American name is also Yellow Fox Woman.

Wall learned about traditional Blackfeet herbal medicine from 
her grandmother and great-grandmother. She was taught to gather 
and use many medicinal plants in poultices and teas, and she 
taught younger generations of her family to gather and use such 
plants, as well. She often used otahkoyitsi (Comandra umbellata, 
Santalaceae) root in a poultice to relieve inflammation, the lichen 
ootsiisiimats (Letharia vulpina, Parmeliaceae) dried and burned as 
an incense to treat headaches, and siiksinoko (Juniperus horizonta-
lis, Cupressaceae) berries in a tea to treat kidney problems, to name 
a few.2 

Wall was also very conscious of seasonal and weather condi-
tions and knew the best times to collect certain plants. According 
to LaPier, Wall lived by the seasons because she was a subsistence 
gatherer when she was young. When she was older, she would go 
to the grocery store everyday, so she could have fresh food since 
she wasn’t used to being able to refrigerate foods: “In fact, if you 
had looked in her refrigerator in the last few years, you would’ve 
found it stuffed full with medicinal herbs and only a little food,” 
said LaPier.

In Wall’s eulogy, LaPier’s husband David Seck described Wall 
as a pharmacopeia of traditional healing medicines and said she 
would often mail instructions for which plants to use for healing 
(and how to use them) when someone was ill.3 Seck also added, 
“Speaking from my own experience, it would be a good thing if 
modern doctors would incorporate more of these plants that are 
still freely available into their treatments. And the tribe should do 
what it can to protect the places these plants grow.”

“Annie is the bridge connecting the old ways to the modern 
world,” Seck continued in the eulogy. “She helped so many people 
connect the old ways to the modern world, with the stories that 
she told and the knowledge that she shared. In those ways she will 
live forever in the hearts of those who knew her.”

Others spoke of Wall’s value as an herbal healer as well: “She 
was one of the most respected people on the reservation,” said 
Gertrude Heavy Runner, who knew Wall most of her life (oral 
communication, September 8, 2009). “She was fluent in our 
language and our ways. But the traditional use of herbal medicine 
amongst the Blackfeet will never be lost. It’s part of our tradition.” 

Wall is survived by her sons Francis Wall and Thomas Wall, 
her daughters Irene Old Chief, Angeline Wall, Roselyn Azure, 
and Bernadette Wall, 30 grandchildren, 80 great-grandchildren, 
and 32 great-great-grandchildren.1 She was preceded in death by 
her husband Francis (Aimsback) Wall, her daughters Theresa Still 
Smoking and Elizabeth Wall, her son Gilbert Wall, and three 
other newborn sons. 

—Kelly E. Lindner
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Every Herbal Library 
Starts with ABC

Each book sold by ABC adheres to our high standards of reliable 
information from experts in the various disciplines of the fascinating field 
of herbal medicine.

No serious collection of herbal literature should be without these titles:

• Stockley's Herbal Medicines Interactions: A Guide to the Interactions of 
Herbal Medicines, Dietary Supplements and Nutraceuticals with Conventional 
Medicines, 1st edition, edited by Elizabeth Williamson, Samuel Driver and Karen 
Baxter, 2009. Provides an invaluable easy-to-use reference text for healthcare 
professionals and others who require evidence-based information on the interactions 
of conventional medicines with herbal medicines, dietary supplements and 
nutraceuticals. Written by a team of experts in the fields of drug interaction, clinical 
herbal medicines, phytopharmacovigilance, and regulation of herbal medicinal 
products. Brings together available data on over 150 of the most commonly used 
herbal medicines, dietary supplements, and nutraceuticals in highly structured, 
rigorously researched and fully-referenced monographs. Includes ratings system, 
commonly used synonyms, approved pharmacopoeial names from Europe and the US, 
and comprehensive interactions indexing. Hardcover, 592 pages. $89.95

• Botanical Medicine: From Bench to Bedside edited by Raymond Cooper and 
Fredi Kronenberg, 2009. This authoritative reference book provides a comprehensive 
overview and examples of the scientific and quality control issues related to 
pre-clinical and clinical trials of dietary supplements. It extends the information on 
critical and current scientific issues related to botanical preparations and clinical trials 
of dietary supplements. Written by scientific experts in their respective fields, this 
book addresses standardization approaches to characterizing the consistency of plant 
extracts, as well as issues and challenges facing investigators in clinical trials. It also 
contains a foreword from Professor Norman Farnsworth, world-renowned expert on 
pharmacognosy. Hardcover, 237 pages. $99.00

• Botanical Medicine for Women's Health, by Aviva Romm, 
2010. Covers gynecologic, obstetric and women's health 
conditions organized chronologically by lifecycle, including 
menstrual complaints, fertility problems, breast conditions, 
cardiovascular disease, depression and more. Includes 
information on more than 150 botanicals for over 35 different 
conditions and comprehensive plant profiles with principle 
uses, clinical indications, and safety information for the 10 
most commonly used botanicals for women's health. Softcover, 
694 pages. $59.95

To order, call toll free 800-373-7105, fax 512-926-2345,  
e-mail: custserv@herbalgram.org or order online at www.herbalgram.org
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February 11-12: United Natural 
Products Alliance GMP Seminar. Salt 
Lake City, UT. This event is the final 
seminar of UNPA’s series focusing on 
the US Food and Drug Administra-
tion’s (FDA) current Good Manufactur-
ing Practices (GMPs). The seminar will 
feature a Q&A session with FDA’s Brad 
Williams and discussions will focus on 
botanical identity and the best analysis 
methods, adverse event reporting, inten-
tional spiking and adulteration, and small 
business GMP compliance. Also included 
is a review of FDA’s 483 GMP inspection 
reports. More information is available at: 
http://www.unpa.com/events.html. 

February 17-20: BioFach 2010–
World Trade Fair for Organic Food 
and Natural Products. Nuremberg, 
Germany. With the theme of “organic + 
fair,” this event will feature almost 3,000 
international exhibitors and about 47,000 
trade visitors from 119 countries. High-
lights include recently launched products 
and new developments, ethical textile and 
olive oil booths, and the international 
organic wine award. More information 
is available at: http://www.biofach.de/en/. 

February 25-27: Integrative 
Healthcare Symposium. New York, NY. 
This comprehensive conference features 
lectures, interactive sessions, case presen-
tations, and experiential workshops 
presented by leaders in emerging health-
care-related research and other issues. 
Keynote and plenary sessions will be 
led by speakers including: Christiane 
Northrup, MD, Jeffrey Bland, PhD, and 
Bernie Seigel, MD. The conference will 
impart on attendees the knowledge and 
applications to help integrate what they’ve 
learned into their current practice imme-
diately. More information is available at: 
http://www.ihsymposium.com/10/public/
enter.aspx. 

March 7-11: Society of Toxicology 
2010 Annual Meeting and ToxExpo. 
Salt Lake City, UT. This event showcases 
novel discoveries in the field of toxicol-
ogy. More than 6,500 toxicologists and 
scientists from around the world attend 
this event, making it the largest toxicol-
ogy meeting and exhibition in the world. 
Features include plenary and other special 
lectures, symposia, workshops, roundtable 
discussions, platform and poster presenta-
tions, and continuing education courses 
from basic to advanced levels. More infor-
mation is available at: http://www.toxicol-
ogy.org/AI/MEET/AM2010/. 

March 10-11: Nutracon 2010. 
Anaheim, CA. This conference on ingre-
dient and technology innovation within 
the health and nutrition industry provides 

insight on science and business, product 
development, and market strategy infor-
mation. The 6 tracks of focus, led by 
industry experts, include new develop-
ments in botanicals and extracts, main-
streaming of natural sweeteners, and anti-
oxidant science, among others. Nutracon 
will feature Gregory Berns as its keynote 
speaker. More information is available at: 
http://www.nutraconference.com/nutra-
con2010/public/enter.aspx. 

March 11-14: SupplyExpo. Anaheim, 
CA. This trade show serves as a network-
ing opportunity for the healthy/functional 
food and beverage, dietary supplement/
bioactive and nutricosmetic industries. 
It highlights new ingredients, technolo-
gies, applications and services, and aims 
to help its exhibitors’ businesses succeed. 
Seventy-two percent of the trade show’s 
attendees have purchasing power and the 
event offers free educational seminars on 
key business issues, such as global ingre-
dient sourcing, regulatory GMP compli-
ance, and new market trends. More infor-
mation is available at: http://www.supply-
expo.com/supplyexpo10/public/enter.
aspx. 

March 12-14: Natural Products 
Expo West. Anaheim, CA. Co-located 
with Nutracon, SupplyExpo, and other 
events, Natural Products Expo West 
brings together more than 53,000 inter-
national industry professionals. The show 
is ranked as one of the United States’ top 
100 shows. It showcases healthy products, 
identifies today’s bestsellers and future 
trends, and also features educational 
seminars. More information is avail-
able at: http://www.expowest.com/ew10/
public/enter.aspx. 

April 10-11: Southwest Conference 
on Botanical Medicine. Tempe, AZ. 
Rosita Arvigo will deliver this confer-
ence’s keynote address on her time spent 
with a Maya shaman. Other confer-
ence speakers include Cascade Ander-
son Geller, David Winston, and Amanda 
McQuade Crawford. Topics of discussion 
range from herbal pairing from the Vital-
ist Tradition to the uses and cautions of 
prescription-only botanicals. Also offered 
are field studies, herb walks, continuing 
education credits, and a 1-day pre-confer-
ence intensive on herbal alternatives in 
women’s health. More information is 
available at: http://www.botanicalmedi-
cine.org/conferences/index.htm. 

April 12-15: 9th  Annual Oxford Inter-
national Conference on the Science of 
Botanicals. Oxford, MS. The National 
Center for Natural Products Research at 
the University of Mississippi hosts this 
conference, which will focus on quality 

and safety issues related to botanicals. 
The conference aims to review, discuss, 
and explore current research topics in 
natural product chemistry, pharmacog-
nosy, and botanicals. Topics include culti-
vation, post-harvest practices, and chemi-
cal and toxicological methods for quality/
safety assessment of botanicals. More 
information is available at: http://guest.
cvent.com/EVENTS/Info/Summary.
aspx?i=0907395f-f77d-4c60-b1f2-41bc-
6f9abfbc. 

May 11-16: 41st TCM Kongress 
Rothenburg 2010. Rothenburg, 
Germany. This event serves as a forum to 
discuss the latest issues of scientific inves-
tigations in Traditional Chinese Medi-
cine (TCM). With 66 speakers, 98 vari-
ous classes, and many additional events, 
the congress presents the different schools 
of TCM and its 5 so-called classical 
therapies. Appealing to beginners and 
advanced students of TCM, the event 
encourages enthusiasm and a deepening 
of knowledge, and also provides network-
ing opportunities. More information is 
available at: http://www.tcm-kongress.de/
en/index.htm. 

May 23-26: 7th Annual Meeting of 
the Natural Health Products Research 
Society. Halifax, Nova Scotia, Canada. 
Respected international experts, research-
ers, and future leaders join at this event to 
discuss emerging trends and findings in 
natural health products’ research. Attend-
ees include top scientists, government 
regulators, and industry representatives. 
More information is available at: http://
www.nhprs.ca/Home/tabid/36/Default.
aspx. 

June 5-7: Medicines from the Earth 
Herb Symposium. Black Mountain, 
NC. This annual symposium on herbal 
medicine features a keynote address on 
the “greening of medicine” by Tieraona 
Low Dog, MD, who will also offer a 
pre-conference session on integrative 
medicine in primary care. Other speak-
ers include Rosemary Gladstar and Roy 
Upton, and topics of discussion include 
herbal therapies for a variety of condi-
tions. Herb walks and medicine-making 
demonstrations are also offered. More 
information is available at: http://www.
botanicalmedicine.org/conferences/index.
htm. 

June 6-10: 51st Annual Meeting of the 
Society for Economic Botany: Agro-
biodiversity, Lessons for Conservation, 
and Local Development. Xalapa, Vera-
cruz, Mexico. This meeting aims to pres-
ent approaches that promote the conser-
vation of agrobiodiversity and its uses in 
ethnobotany, community conservation, 
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food production systems, food self-suffi-
ciency, and other areas. In addition to the 
academic program, field trips to the state’s 
main archeological sites, local markets, 
and regional coffee plantations will also 
be offered. More information is avail-
able at: http://www.econbot.org/_organi-
zation_/index.php?sm=07|meetings_by_
year/2010. 

Manual, Alternative, and Natural 
Therapy Index System (MANTIS) is 
reportedly the largest online source of 
chiropractic, osteopathic, and manual 
medical literature in the world. With 
almost 387,000 records, this special-
ized database focuses on indexing 
peer reviewed biomedical journals and 
includes citations and abstracts from a 
variety of alternative medicine modali-
ties. Each record consists of a complete 
citation, the language of the abstract and 
the article, and the article’s headings and 
subheadings. Abstracts are included with 
about 70% of the records. According to 
some users, MANTIS offers resources 
that are not always indexed by other data-
bases, such as PubMed, and offers more 
precise search results due to its focus 
on certain forms of medicine. Areas of 
focus include acupuncture, herbal medi-
cine, nutrition, naturopathy, and more. 
Available at: http://www.chiroaccess.
com/(S(kolt0b3kxxqncp55ybm1c0uo))/
MANTIS.aspx. 

NaturalProductsMarketplace.com, 
recently launched by Virgo Publishing, 
is the redesigned online version of the 
magazine Natural Products Marketplace, 
which serves the health foods and natu-
ral products industries. Both the print 
and online publications focus on dietary 
supplements, botanicals, and other natu-
ral health foods and products. The new 
website features the same free features 
as the old version but has an updated 
look and streamlined navigation, which 
aims to enable easier location of news 
and product and science information. 
Also new are 3 additional sections, “Busi-
ness Issues,” “Health Conditions,” and 
“Departments.” Additional content 
includes featured stories, daily news, a 
buyer’s guide, webinars, an e-book series, 
blogs, article archives, RSS feeds, and a 
weekly e-newsletter. Available at: http://
www.naturalproductsmarketplace.com/. 

O’Shaughnessy’s: the Journal of 
Cannabis in Clinical Practice has been 

in publication since 2003, when it was 
launched by Tod Mikuriya, MD, founder 
of the Society of Cannabis Clinicians 
(SCC). Named after William Brooke 
O’Shaughnessy, the Irish physician whose 
writings introduced cannabis into West-
ern medicine, the journal features canna-
bis findings and observations, research 
in cannabinoid science, and legal and 
political developments. O’Shaughnessy’s 
content also includes original reporting 
and analysis, talks and papers on the 
field of cannabis therapeutics, unpub-
lished history of the medical marijuana 
movement, news items, commentary on 
the US healthcare system, and music and 
art from the field of cannabis therapeu-
tics. The journal is printed and available 
online in PDF format. Available at: http://
www.pcmd4u.org/OShaughnessys/Back-
grounder.html. 

The Medical Stop.com is a career, 
business, and social networking site for 
members of the medical community. 
Users of the site set up their own personal 
profile and then can begin searching for 
colleagues or others who share the same 
medical interests. By providing groups, 
discussions, forums, blogs, and more, 
users of this website can similarly help 
other users learn about new areas of 
interest, such as various careers in the 
medical industry and events around the 
world. Additional features include photo 
sharing and medical-related meeting and 
event organizing. Available at: http://
www.themedicalstop.com. 

Recent Patents on Food, Nutrition 
& Agriculture is a journal that publishes 
articles on recent patents in the fields of 
food science and technology, agriculture 
science and technology, and nutrition. 
Aimed at serving researchers involved in 
food, nutrition and agricultural sciences 
and technology, the journal also includes 
a selection of important and recent 
patents. Articles discuss topics such as 
recent patents on the extraction of carot-
enoids and antimicrobial agents derived 

from indigenous plants. The journal is 
published by Bentham Science. Available 
at: http://bentham.org/pfna/index.htm. 

E, the Environmental Magazine, 
is celebrating 20 years of publication 
with a new design, new departments, 
and an updated logo. This independent, 
nonprofit magazine broadly covers the 
modern environmental movement and 
includes stories on such topics as meat 
consumption and global warming, envi-
ronmental racism, organic gardening, 
and shopping for energy-saving prod-
ucts.  In its anniversary issue, E discusses 
soy production’s effect on the rainforest, 
autism and the environment, and green 
homes. Also considered for E ’s future is 
a redesign of the magazine’s website and 
a paperless digital edition. Available at: 
http://www.emagazine.com/. 

The Alliance for Natural Health 
(ANH) International is a new organiza-
tion created by the recent merger of the 
UK’s Alliance for Natural Health and the 
American Association for Health Free-
dom of Washington, DC. ANH Interna-
tional aims to “stimulate a fundamental 
shift in the orthodox western healthcare 
paradigm” and is headquartered in Dork-
ing, UK. Also working closely with its 
American office in Washington, DC 
(ANH-USA) ANH International will 
focus on reducing the impact of the Euro-
pean regulatory system, protecting inte-
grative practitioners from prosecution, 
and ensuring consumers have access to 
natural healthcare options. Available at: 
http://www.anhinternational.org/.



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
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Mail – Complete and send this

form to:  ABC

P.O. Box 144345

  Austin, Texas, 78714-4345

 
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 
accredited, 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 indus-
try leader in holistic health education worldwide. Visit www.achs.edu, 
call (800) 487-8839, 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 supplements.  After successfully completing the course, you’ll 
receive an Herbal Information Specialist Certificate and a window decal 
announcing  “Herbal Information Specialist On Staff.” Renewable annu-
ally. $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 internship 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.

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 
Regulatory can offer consulting advice on regulatory strategy, and data 
requirements. Services for dossier preparation & submission also avail-
able. For more information email regulatoryinfo@anngregulatory.eu.

Business For Sale Herbal manufacturer of liquid extracts. Wholesale 
company with established distributors. Great profits and growth for 12 
years. $1,100,000.   (512) 468-9478 

how your 
business

grows

HerbalGram 
advertising

contact Lance Lawhon
877-832-1883 • lance@herbalgram.org



Founded in 1988, the member-supported American Botanical Council:
SERVES members in more than 70 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 24 HerbEClips 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.


