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H e r b  P r o f i l e

Black Chokeberry
Aronia melanocarpa

Family: Rosaceae

INTRODUCTION 
Black chokeberry (also referred to as aronia or aroniaberry 

in some English-speaking countries) is a perennial shrub with 
lustrous green leaves that is native to North America and 
Canada.1-3 It is found predominately in the rangeland that 
extends from the northeastern part of North America and 
the Great Lakes area to the mountain bogs of the upper parts 
of the Appalachians in the south.2,4 The shrub can grow 
to a height of two to three meters (three to nine feet) with 
small, white flowers appearing from May through June.1 The 
pomes (false fruits with a core containing the seeds enclosed 
in a fleshy part that develops from the receptacle of a flower 
and not from the ovary) grow in clusters of eight to 14 and 
are purplish-black and six millimeters (1/4 inch) in diameter 
when ripe.1-3 The fruit usually is harvested between August 
and September.1 Although black chokeberry is native to the 
United States and Canada, it also is cultivated in Eastern 
European countries and Germany, where it was introduced 
in the early 1900s.1 

Black chokeberry should not be confused with chokecherry 
(Prunus virginiana, Rosaceae). 

HISTORY AND CULTURAL SIGNIFICANCE
Black chokeberry is one of 16 species in the genus Aronia 

in the rose family distributed in North America and East-
ern Asia. In 1803, the French botanist André Michaux had 

initially described this species as Mespilus arbutifolia var. 
melanocarpa.5

Historically, black chokeberry was used by the North 
American Forest Potawatomi tribe.2 They called the fruits 
nîki’mînûn or sakwako’mînûn and used them to make a tea for 
the treatment of colds.2,6 Both the Potawatomi and Abnaki 
tribes used the fruit for food.7 The berries were used in the 
preparation of pemmican, a nutritious and long-lasting food-
stuff prepared from animal fat, dried powdered meat, and 
sometimes fruit.2 According to an ethnobotanical account 
from 1933, the Forest Potawatomi reported that “they eat the 
berries from this plant but they are entirely too bitter to suit 
the white man.”6 Among North American settlers, both the 
berries and the bark were used as an astringent.2 

Black chokeberry is one of the most frequently cultivated 
Aronia species, in addition to red chokeberry (A. arbutifolia; 
also a native of North America), the tetraploid large-fruited 
black chokeberry (A. x mitschurinii; developed in Russia), 
the interspecific hybrid purple chokeberry (A. x prunifolia), 
and the intergenus hybrids of black chokeberry with white-
beam (Sorbus aria, Rosaceae) = x Sorbaronia dippelii and with 
American mountain ash (S. americana) = x Sorbaronia sorbi-
folia.5 

Commercial cultivation of black chokeberry is a relatively 
recent development.5 Although the plant is a North Ameri-
can species, Ivan Mitschurin began breeding experiments 

Black Chokeberry Aronia melanocarpa. Photo ©2014 Artemis International, Inc.
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in Russia in 1910 with the goal of developing a sweet-tasting 
rowan berry by crossing black chokeberry with Sorbus or Mespi-
lus species. His work resulted in two cultivars, ‘Likernaja’ and 
‘Desertnaja Michurina.’ In 1982, Mitschurin’s varieties were 
named as a new hybrid species A. x mitschurinii.5

After World War II, black chokeberry cultivation expanded in 
Europe and Russia.5 Starting in 1946, large-scale black choke-
berry cultivation was steadily introduced into republics of the 
former Soviet Union, mainly Belarus, Moldova, Russia (Sibe-
rian Federal District) and Ukraine. Black chokeberry was first 
introduced to Japan in 1976 from the former Soviet Union.2  

By the 1980s, it was introduced for cultivation in former 
Soviet Bloc countries including Bulgaria, Czechoslovakia, East 
Germany, Poland, and Slovenia as well as in Scandinavian coun-
tries, including Denmark and Finland. Poland has become the 
main supplier of chokeberry to Germany, although there has 
been black chokeberry cultivation in Saxony (of former East 
Germany) since 1976.5

In Russia, where it has been documented as a functional food 
since the 1940s, and in Eastern European countries, black choke-
berry has been used for both high blood pressure and choles-
terol.2,8 Historically, it has been used topically as a remedy for 
hemorrhoids.2 Additionally, it has been utilized to maintain 
a healthy urinary tract, fight bacteria and viruses, strengthen 
memory, aid digestion, and to treat diabetes and arthritis.8 In 
1996, Jan Mills, president and CEO of Artemis International 
Inc. (Fort Wayne, IN), obtained the main commercial cultivars 
from Polish agricultural schools and brought them back to the 
United States, where they were placed in various research stations 
for the purpose of optimizing techniques for commercial produc-
tion towards the establishment of a viable new economic crop for 
American orchardists. 

In addition to its use in the canning industry for the manu-
facture of compotes, confitures, fruit jellies, and marmalades; 
chokeberry juice is used in the food and beverage industry as an 
additive to augment coloration of other fruit juices and to adjust 
or enhance flavor (e.g., as a component of fruit-juice cocktails in 
combination with apple [Malus pumila, Rosaceae], black currant 
[Ribes nigrum, Grossulariaceae], European gooseberry [Ribes 
uva-crispa, Grossulariaceae], pear [Pyrus communis, Rosaceae], 
and/or garden rhubarb [Rheum rhabarbarum, Polygonaceae]).5 
The fresh-pressed juice is a valuable raw material for the manu-
facture of alcoholic sparkling wines, dessert wines, and liqueurs. 
In Europe, there are non-alcoholic, functional, ready-to-drink  
beverages like green tea (Camellia sinensis, Theaceae) with black 
chokeberry, raspberry (Rubus idaeus, Rosaceae) and stinging 
nettle (Urtica dioica, Urticaceae) leaf juice, as well as innova-
tive, soft spirituous liquors such as Vodka-Aronia. In the dairy 
processing industry, there are black chokeberry yogurts, cream 
desserts, and ice creams and sorbets, which are especially popu-
lar due to color intensity and unusual taste characteristics. In 
the confectionary and baking industries, the fruit purée, juice, 
or powdered fruit forms are used in the production of praline 
fillings, cake fillings, fruit bars, cereals (dried fruit and candied 
fruit), and gummy bears. The pomace (the solid remains of the 
fruit after the juice has been pressed) is suitable for the extrac-
tion of dyestuff (dyestuff content: four to 10 g/kg) and extracts of 
the pomace are used as food color pigment components of foods 
and pharmaceutical products. The pomace extracts can contain 
about 5.8% anthocyanins, 6.8 ± 0.95% organic acids (pH value: 
3.5), and 0.3% catechins and leuco-anthocyanins.5

The chokeberry bush is used ornamentally in the United 

States.9 In England, black chokeberry received the Royal Horti-
cultural Society’s Award of Merit in 1972, primarily because 
it has three seasons of interest (white flowers in the spring, 
green foliage in the summer, and fruits in the late summer and 
autumn).9

CURRENT AUTHORIZED USES IN COSMETICS, 
FOODS, AND MEDICINES

A primary use of black chokeberry juice is reportedly as an 
extender to other juices (Bush M, personal communication to A. 
Lindstrom, January 22, 2014). The fresh frozen fruit is used for 
bakery and smoothie applications while the concentrate/powder/
extract is applied as a nutraceutical component of functional 
beverages and dietary supplement products. The United States 
Department of Agriculture (USDA) permits the use of nonor-
ganically-produced chokeberry (aronia) juice color pigment as 
an exempted ingredient in processed products that are labeled as 
certified organic, but only when organic chokeberry juice color 
pigment is not commercially available.10 Additionally, while 
color additives for use in food generally require approval and 
certification by the Food and Drug Administration (FDA), fruit 
juice including black chokeberry juice is classified as a color addi-
tive that is exempt from certification.11 

In the food ingredients fraud database of the Food Chemicals 
Codex, sorbitol-containing fruit juices such as aronia juice, as 
well as anthocyanins obtained from aronia, are listed as known 
adulterants of pomegranate (Punica granatum, Lythraceae) fruit 
juice.12

For the purpose of establishing pesticide tolerance limits, 
“Aronia berry” (Aronia spp.) is listed as a commodity in the 
Environmental Protection Agency (EPA) crop subgroup 13-07B 
(bushberry subgroup) of EPA crop group 13-07 (berry and small 
fruit crop group). EPA permits the application of, and therefore 
residues of, nine specific pesticide chemicals on black choke-
berry: bifenthrin (residues up to 1.8 ppm [parts per million]), 
carbaryl (3.0 ppm), clopyralid (0.50 ppm), endothall (0.6 ppm), 
fluazinam (7.0 ppm), halosulfuron-methyl (0.05 ppm), methoxy-
fenozide (3.0 ppm), metolachlor (0.15 ppm), and novaluron (7.0 
ppm).13

In Canada, black chokeberry (dried or fresh) is classified as a 
medicinal ingredient of licensed natural health products (NHPs) 
requiring pre-marketing authorization from the Natural Health 
Products Directorate (NHPD) and manufacture in compli-
ance with NHP good manufacturing practices (GMPs). Several 
black chokeberry ingredients also are permitted for use as non-
medicinal components of licensed NHPs for specific purposes 
(when used at non-therapeutic levels). For example, black choke-
berry fruit extract (dry or liquid) and chokeberry flavor both are 
permitted for use as non-medicinal flavor enhancer ingredients 
of oral (e.g., juices and tablets) and topical (e.g., skin or lip balms) 
NHPs, while “Aronia melanocarpa fruit juice” is permitted for use 
as a non-medicinal skin-conditioning agent of topical NHPs.14

At the time of this writing there were four licensed NHPs 
containing black chokeberry as a medicinal ingredient. One of 
the four, a monopreparation containing 100 mg of dried extract 
per capsule, carries the NHPD-authorized use as a source of anti-
oxidants. There were 18 licensed NHPs containing non-medic-
inal black chokeberry ingredients (extract or juice) and another 
13 containing chokeberry flavor.15

In the European Union, there are registered Traditional 
Herbal Medicinal Products (THMPs) that contain black choke-
berry concentrated juice as a component. As an example, Phyto-
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Pharm Klęka SA (Klęka, Poland) is the marketing authorization 
holder for a THMP called Bioaron C® syrup, which contains, 
per five ml dose, 1,920 mg extract of Aloe arborescens (Xanthor-
rhoeaceae) and 51 mg ascorbic acid (vitamin C) as the active 
ingredients with 1,170 mg of Aroniae succus (concentrated black 
chokeberry juice) listed as an excipient ingredient. Although it is 
authorized for marketing based on traditional use only, Bioaron 
C® has been the subject of clinical studies and was marketed 
as a food supplement product in some EU member states prior 
to implementation of the EU Directive on Traditional Herbal 
Medicinal Products in 2004.16,17 

In 2011, the Panel on Dietetic Products, Nutrition and Aller-
gies of the European Food Safety Authority (EFSA) provided a 
scientific opinion on a list of proposed health claims in relation 
to claimed effects of anthocyanidins and proanthocyanidins as 
food constituents occurring in black chokeberry and other fruits. 
The Panel concluded that a cause-and-effect relationship could 
not be established between the consumption of anthocyanidins 
and proanthocyanidins and claimed effects on “blood fat levels,” 
“carbohydrate metabolism and insulin sensitivity,” “gut health,” 
the “cardiovascular system,” and “eyes.”18

The EFSA Panel also evaluated the vascular health claim 
“maintenance of blood vessel wall strength” proposed for black 
chokeberry fruit food supplement products that contain an 
anthocyanin equivalent of nine to 15 g of fresh fruits per day (or 
45 to 60 mg anthocyanins calculated as cyanidin-3-0-galactoside 
per day). The Panel concluded that the claimed vascular and vein 
health effects were not sufficiently defined, and therefore it was 
unclear how the suggested health outcomes could be assessed.19

There are presently two black chokeberry ingredients autho-
rized for use in cosmetic products by European Commission 
Health and Consumers Directorate. Both the expressed juice and 
extract of the fruit are ingredients listed for skin-conditioning 
functions.20

MODERN RESEARCH
Black chokeberries have a higher content of phenolic constit-

uents than most other black berries, including anthocyanins, 
proanthocyanidins, and phenolic acids.8 These constituents are 
thought to be responsible for positive outcomes in the few pilot 
studies that have been conducted on chokeberries. One in vitro 
trial on porcine coronary artery rings compared chokeberry, 
bilberry (Vaccinium myrtillus, Ericaceae), and elderberry (Sambu-
cus nigra, Adoxaceae) to examine their potential vasoactive and 
vasoprotective properties in coronary arteries. The anthocyanin-
rich extract from chokeberry (Artemis International, Ft. Wayne, 
IN) and bilberry (Artemis International), but not elderberry, 
“produced dose-dependent relaxation of coronary arteries, with 
the chokeberry extracts exhibiting the highest potency.”21

A small, uncontrolled clinical study in 2013 recruited 11 
healthy Japanese women with high peripheral cold (thermal) 
constitution who were given three tablets daily containing 50 mg 
A. melanocarpa (ethanol/water extraction from frozen fruit under 
low temperature with nitrogen protection; anthocyanin content 
equivalent to 35% w/w, no further information provided).22 
The subjects were instructed to take all three tablets daily with 
water after breakfast for four weeks. At the end of the study, the 
subjects’ body-surface temperature after 20 minutes of accli-
matization in an air-conditioned room was significantly higher 
than at the beginning of the study. Psychological tests showed 
that factors related to cold were improved significantly and 
plasma noradrenaline concentration was elevated significantly 

(which would elevate thermogenesis) by black chokeberry intake. 
However, peripheral blood flow was not affected. The authors 
conclude that A. melanocarpa supplementation improves body 
temperature maintenance in healthy women with cold constitu-
tion, but that further research in placebo-controlled studies is 
needed to further investigate these findings.

In a 2012 clinical study, 25 patients with unmedicated hyper-
cholesterolemia (high blood cholesterol) took 100 mg aronia 
extract (Aronox®; Agropharm; Tuszyn, Poland; approximately 
25% anthocyanins [cyanidin glycosides], 9% phenolic acids 
[chlorogenic and neochlorogenic acids], and 50% monomeric 
[epicatechin] and oligomeric procyanidins) two times per day for 
two months.23 Blood samples were collected from the test group 
and a control group of 20 healthy individuals at the beginning 
of the study and at one and two months. Cholesterol decreased 
in the aronia group by 22% and lipid peroxidation decreased by 
40%. No significant changes in other measured blood param-
eters occurred (thiol groups levels, total ATPase activity, or Na+/
K+ ATPase activity). 

Another study in 2012 investigated the effect of short-term 
supplementation with black chokeberry extract on blood clot 
formation, platelet aggregation (which leads to clot formation), 
and fibrinolysis (a process that prevents the growth of blood 
clots) in patients with metabolic syndrome (MetS).24 MetS 
patients (n=38) and 14 healthy volunteers were enlisted. MetS 
patients were given 100 mg A. melanocarpa extract (AM; 60 mg 
total polyphenols, including a minimum of 20 mg anthocya-
nins; most likely Aronox [brand name not given]) three times 
per day for two months. The control group received nothing. All 
participants started a low-fat diet three months prior to taking 
the chokeberry extract, were instructed not to modify their 
usual food intake or exercise, and were prohibited from ingest-
ing black chokeberry products. At one and two month markers, 
body mass index and waist circumference were measured, urine 
analysis was performed, and blood was drawn prior to supple-
mentation. Compliance was confirmed by tablet counts at one 
and two months. Blood was analyzed for total and differential 
blood cell count, blood sedimentation rate, alanine and aspartate 
aminotransferases, electrolytes, bilirubin, creatinine, and total 
proteins. Additional blood assays were performed for total serum 
cholesterol (TC), triglycerides (TG), HDL and LDL cholesterol 
(HDLc and LDLc), and fibrinogen levels. After one and two 
months of chokeberry supplementation, the AM group showed 
significant decreases in TC, LDLc, and TG; no changes in 
HDLc, BMI, or waist circumference occurred in the AM group. 
After one month of supplementation, the AM group experienced 
a statistically significant change in inhibition of platelet aggrega-
tion. However, these values returned to the pre-study levels after 
two months of supplementation. Potential for clot formation 
and fibrinolysis decreased significantly in the AM group after 
one month of supplementation, and the maximum of coagu-
lation and fibrinolysis and lengths of these processes also were 
reduced. The authors point out that the study had some limita-
tions, specifically the small number of subjects and the lack of a 
placebo group.

A 2010 study examined the effect of black chokeberries on 
blood pressure (BP), serum concentrations of lipids (TC, LDLc, 
HDLc, TG), endothelin-1 (ET-1), inflammatory mediators 
(C-reactive protein and fibrinogen), fasting glucose, and uric acid 
in patients with MetS.25 One group of participants included 25 
MetS patients who had not responded to a three-month lifestyle 
modification. The second group included 22 healthy volunteers 
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matched for age and gender. The treatment group was adminis-
tered 100 mg aronia extract (Aronox [64.5% 3-O-cyanidin-galac-
toside, 28.9% 3-O-cyanidin-arabinoside, 4.2% 3-O-cyanidin-
xyloside, and 2.4% 3-O-cyanidin-glucoside]) three times daily 
over a two-month period. Clinical examinations, measurements 
of weight, waist circumference, BP, urine examinations, 12-ECG, 
and blood sampling were performed before treatment began 
and after one and two months. Two months of aronia extract 
supplementation resulted in significant decreases in systolic and 
diastolic BP as well as in concentrations of TC, LDLc, TG, and 
ET-1, suggesting that aronia supplementation may benefit MetS 
patients with regard to atherosclerosis prevention.

One randomized, placebo-controlled human clinical study 
in 2005 found that rowers who supplemented their diets with 
chokeberry juice experienced less exercise-induced oxidative 
damage to red blood cells.26 Members of the Polish rowing 
team (19 males) comprised the study population. The treat-
ment group (n=9) received 50 mL of chokeberry juice (23 mg/
mL anthocyanin content, Europlant PhytoPharm Klęcka SA; 
Klęcka, Poland) three times daily for four weeks. The placebo 
group (n=10) received 50 mL juice three times daily that was 
identical in taste and appearance to the chokeberry juice. At the 
end of four weeks of supplementation, the rowers performed an 
incremental rowing ergometer exercise as a control. The following 
day they performed another incremental rowing exercise at which 
time blood samples were taken prior to starting, one minute after 
completion, and after a 24-hour recovery period. Concentrations 
of thiobarbituric acid reactive substances (TBARS) were assessed 
as a measure of red blood cell oxidative damage. TBARS concen-
trations were significantly lower in the chokeberry group than in 
the placebo group. The chokeberry group also experienced lower 
creatine kinase activity after the rowing exercise, suggesting a 
reduction in muscle damage associated with hard exercise.

One systematic review, published in 2010, evaluated 13 clini-
cal trials performed between 2000 and 2009 — two of them 
covered in this article — and concluded that current evidence, 
while “poor by conventional standards,” is promising.8 The 
authors suggest that the results of the studies addressed in their 
review could provide a basis for the planning of a new generation 
of studies.

FUTURE OUTLOOK
Although there is a movement to reintroduce and popularize 

this native American species in North America, European coun-
tries are still the primary producers of black chokeberry ingredi-
ents and products.27 US production is but a fraction of total world 
output, albeit an increasing one. Jonathan D. Smith, PhD, presi-
dent of Simply Incredible Foods (Port Edwards, WI), reported in 
2013 that he identified 279 stock keeping units currently manu-
factured with Aronia ingredients in 33 countries in 39 differ-
ent food categories, and in seven forms (concentrate, fresh juice, 
powder, puree, whole berry, extract, and pomace). The countries 
that produce the most products are Poland (101), Germany (24), 
the United States (24), Russia (19), Japan (12), and Canada (10). 
The most popular types of products containing chokeberry are 
teas, yogurts, nectars, juices, fruit drinks, jellies and chews, bever-
age concentrates, and medicated confectionaries.

Poland accounts for about 90 percent of world production.28 
Black chokeberry production in Poland was 36,800 metric tons 
in 2009 and has increased steadily to an estimated 2013 produc-
tion total of 50,000 metric tons. The larger 2013 crop, however, 

depressed the chokeberry market, causing some producers not to 
harvest due to the oversupply. Area under cultivation in Poland 
has increased from 5,200 hectares in 2009 to an estimated 6,000 
hectares in 2013. Plantation acreage has remained fairly constant 
since 2010, mostly due to volatility in procurement prices. The 
Polish chokeberry sector is defined by the absence of a central 
producer organization and by heavy producer dependence on a 
just a few large processing companies as the main buyers. 

In Germany, an average of 200 metric tons of black chokeberry 
is produced each year in the state of Saxony alone.5 Since 2009, 
cultivation also has been introduced to farmers in the state of 
Lower Saxony. 

In the United States, demand for chokeberry ingredients with 
sustainable agriculture certification appears to be increasing 
based on the relatively high number of certified organic produc-
ers in the country.29 The USDA National Organic Program 
(NOP) database of certified organic producers shows 40 certi-
fied producers of aronia berry or chokeberry: 20 in Iowa, five in 
Washington, four in Wisconsin, four in Nebraska, and one each 
in Illinois, Kansas, Minnesota, Oregon, New York, and Vermont. 
There is one foreign organic producer situated in Bulgaria listed 
in the USDA database.

Possibly related to the number of certified organic black 
chokeberry producers in the United States are the newly estab-
lished growers associations and some university agricultural 
research programs promoting black chokeberry plantations as 
a new economic crop source.30 The nonprofit Midwest Aronia 
Association was established in 2008 in Iowa with support from 
Iowa State University Extension and Outreach personnel, which 
provided the means to connect farmers interested in growing 
aronia. The association, with members in 12 states and one 
Canadian province, collectively represents about 200,000 aronia 
plantings. 

More recently, the Mid-Atlantic Aronia Growers Association 
— a trade organization — was formed to further the interests of 
aronia growers in the Mid-Atlantic region. It also supports activi-
ties of a newly established National Aronia Council.31

A 2013 market potential study project of the Maine Agricul-
tural Center proposed that black chokeberry offers good poten-
tial to enhance Maine’s economy, and it provided some indicative 
price information: “A mature aronia plant can yield 15-30 pounds 
of fruit. One pound of fresh frozen berries presently retails for $10 
from internet suppliers. Other aronia products being marketed 
on internet sites include: dried fruit $8/8 oz; jelly $6/8 oz; juice 
concentrate $30/16 oz; and wine $14-21/bottle.”32

It is clear that small farmers in several states are participating in 
the development of a new American black chokeberry industry. If 
the products can be popularized in the United States as success-
fully as they have been elsewhere — particularly in Germany, 
Poland, and Russia — there may be a good chance for American 
farmers to reclaim this native plant and boost the local economies 
of rural farming communities. At the same time, agricultural 
programs in several countries are assessing the option of introduc-
ing and/or scaling up existing aronia plantations based on current 
market analysis showing that demand is increasing. The emerg-
ing domestic black chokeberry industry should address the grow-
ing demand for healthy foods grown in America and proponents 
of the local food movement. 

—Gayle Engels and Josef Brinckmann
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Our cover story this issue spotlights the relationship between the majestic 
monarch butterfly and milkweeds — monarch larvae’s only source of food. 
This is former Associate Editor Lindsay Stafford Mader’s final contribution 
to HerbalGram, a crowning conclusion to her five-year career with ABC. This 
subject is of interest not only to entomologists, botanists, and herbalists, but also 
to laypeople intrigued by the migratory patterns of these beautiful butterflies, 
of which four generations pass as they complete their long journey from Central 
Mexico to California and the Northeastern United States, and back. Reductions 
in wild milkweed populations put these insects at risk. The article also covers 
traditional medicinal uses and modern research on various milkweeds.

In my early days of herbal studies, I recall the story of Aristotle’s advising 
Alexander the Great to invade the island of Socotra in the Indian Ocean for access to its abundant aloes as a 
remedy for his men’s arrow and spear wounds. This was an alluring introduction to the world of warfare and 
the interrelationship that plants have had with humans over the millennia as people learned to make plant-based 
weaponry and remedies to treat war-inflicted wounds. Renowned ethnobotanist and author Mark Plotkin, 
founder of the Amazon Conservation Team and a member of the ABC Advisory Board, has contributed “Notes 
on the Ethnobotany of Warfare,” a compelling primer on the subject, in which he presents a fascinating array 
of information. 

When my mentor and ABC co-founder the late, great Prof. Norman R. Farnsworth and I used to discuss 
clinical trials published on various phytomedicines, he’d often say that while many of them were sugges-
tive, promising, and often consistent with various plants’ traditionally documented uses, many of these trials 
bordered on being almost “useless!” Initially, I was shocked to hear him say this, especially as he was a man 
who dedicated his entire professional life to the scientific study of medicinal plants. What Prof. Farnsworth was 
referring to was the lack of adequate descriptions of the medicinal plant preparations used in 
pharmacological animal studies 
and human clinical trials — a 
significant oversight for which he 
scolded the study authors, journal 
editors, and even the peer review-
ers of the articles. Stating that a 
study used a “ginger extract” or 
“ginger powder” was simply not 
enough. Detailed information on 
the extract, solvent type and concentration, and methods of authentication and analysis are essential. Without 
such information, it is difficult, if not impossible, to retrospectively review a group of clinical trials on a particu-
lar herb and make any meaningful sense out of them, as the botanical preparations are seldom homogeneous 
and often vary significantly. 

In this issue, a feature article — from longtime ABC Advisory Board members Joseph Betz, PhD, of the 
Office of Dietary Supplements at the National Institutes of Health, and Mary Hardy, MD, a widely respected 
family practice physician and expert on herb clinical trials — discusses such challenges associated with evaluat-
ing herbal clinical trials. Their advice, originally presented at the annual Scripps Conference on Evidence-Based 
Natural Supplements and then in print as a chapter in Dr. Robert Bonakdar’s book on herbs for professionals 
(The H.E.R.B.A.L. Guide), is strongly consistent with the intention of ABC’s longstanding editorial policy in 
HerbalGram and HerbClip, and the CONSORT guidelines for reporting on herbal clinical trials, which were 
introduced in 2006. 

One of the areas of herbal medicine that continually fascinates me is how new research brings to the modern 
market plants that may have a history of traditional use as foods and/or medicines, but which are not well known 
by most herbalists, researchers, and consumers. ABC Special Projects Director Gayle Engels and herbal industry 
veteran Josef Brinckmann offer in these pages a comprehensive review of black chokeberry, a fruit whose anti-
oxidant activity and cardiovascular benefits are being researched, driving its use as a dietary ingredient in foods 
and supplements. This is evidence of the growing dynamism of the botanicals market — one that will prob-
ably continue well into the future as new research opens up opportunities for many other lesser-known plants.

And, finally, speaking of lesser-known plants, HerbalEGram Managing Editor Tyler Smith explores the 
ongoing controversy surrounding sports supplements alleged to contain extracts of the dendrobium orchid. 
Recent studies have found unlabeled synthetic stimulant compounds in some such “botanical-based” products, 
bringing into question their safety and status as legal dietary supplements. Researchers, regulatory officials, and 
analytical experts share their concerns over these supplements with so-called “dendrobium extract,” which some 
are calling the new DMAA, in reference to the recently controversial stimulant chemical that was falsely touted 
as being derived from rose geranium oil, which we covered in a previous issue.

JUMP START ©2014 Robb Armstrong. Reprinted with permission of UNIVERSAL UCLICK for UFS. All rights reserved.
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Milkweed: Medicine of Monarchs and Humans  
By Lindsay Stafford Mader 
 
Monarch butterflies depend entirely on a single genus of plants — the milk-
weeds (Asclepias spp.) — as the sole food source for their offspring. Without 
the milkweeds, monarch larvae would not transform into adults fully capable 
of surviving their impressive annual migration of up to 3,000 miles. Because 
monarch larvae feed on milkweed and store toxic steroids called cardenolides 
in their tissues into adulthood, they are chemically protected from most 
potential predators. Interestingly, the cardenolides in milkweed also provide 
numerous therapeutic benefits. Native Americans, conventional and Eclectic 
physicians of 18th and 19th century America, and some contemporary herb-
alists have used various milkweed species to treat myriad health conditions. 
Thus, the current decline in milkweed populations in many parts of the 
United States stands to affect the monarchs as well as the humans who use 
this plant as a medicine.   

Notes on the Ethnobotany of Warfare
By Mark J. Plotkin, PhD

From the spears of the ancient Greeks to the catapults of the Romans, plants 
and plant products played a major role in the warfare of ancient civiliza-
tions. These botanical weapons caused wounds, which were in turn treated 
by botanical remedies in an effort to return soldiers to the battlefield as 
quickly as possible. Later, through at least the 18th century, when powerful 
navies commanded global power and battles were waged on the seas, plants 
continued to play a role in warfare, as the masts of large warships were made 
from trees of primary forests including Old English oaks and the towering 
white pines of New England. While the importance of plants’ role in modern 
warfare has since diminished, it has not disappeared.

Evaluating the Botanical Dietary Supplements 
Literature: How Healthcare Providers Can Better 

Understand the Scientific and Clinical Literature on Herbs and 
Phytomedicines
By Joseph M. Betz, PhD, and Mary L. Hardy, MD 

The complex chemical makeup of plants necessitates the inclusion of detailed 
descriptions in scientific papers of the precise composition of botanical prepa-
rations used in human clinical trials. The concentration of a plant’s bioactive 
constituents can vary according to many factors — from the environmental 
conditions in which it was grown to changes caused by post-harvest manufac-
turing practices — all of which can impact the activity and efficacy of finished 
natural products. Using Echinacea as a case study, authors Joseph Betz, PhD, 
and Mary Hardy, MD, discuss existing guidelines for herbal clinical trials and 
emphasize the importance of disclosing “specifications for identity, purity, 
composition, and strength” in as much detail as possible.
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Butterfly Weed Asclepias tuberosa. Photo ©2013 Steven Foster
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ABC NEWS

With members from more than 90 countries, the Society 
for Medicinal Plant and Natural Product Research (known 
by its acronym GA, based on its former German name) is 
a globe-spanning scientific society devoted to medicinal 
plant research. In a letter from GA President Prof. Matthias 
Hamburger, PhD, to Mark Blumenthal, founder and execu-
tive director of the nonprofit American Botanical Council 
(ABC) and general manager of the ABC-AHP-NCNPR 
Botanical Adulterants Program, Dr. Hamburger notified 
Blumenthal of the GA’s decision to endorse the Program.

Adulteration refers to the accidental or intentional substi-
tution or dilution of a material with an undisclosed lower-
cost ingredient, thereby giving the consumer or user a false 
sense of the value of an ingredient or product 
containing such an adulterated ingredient.

The ABC-AHP-NCNPR Botanical 
Adulterants Program is a coalition of three 
nonprofit groups: the American Botani-
cal Council, the American Herbal Phar-
macopoeia, and the University of Missis-
sippi’s National Center for Natural Products 
Research, with more than 100 other Ameri-
can and international parties supporting and 
cooperating with the Program.

According to Dr. Hamburger, professor 
of pharmaceutical biology in the Department of Phar-
maceutical Sciences at the University of Basel in Switzer-
land, “In recent years, the use of botanicals has substan-
tially increased worldwide. When purchasing botanicals, 
consumers assume that herbal materials and products 
derived from them are of good quality and that these prod-
ucts can be safely used. However, adulteration of botanicals 
is a serious and growing problem. Unfortunately, the risks 
involved with intake of adulterated products are largely 
unknown to consumers, and the awareness of actors in the 
field is insufficient.”

He continued, “We are acutely aware of the problems 
related to adulterated herbal products and the need to 
address this problem of global concern.”

“The GA’s endorsement of this Program is a significant 
development and very much in line with the aims of GA, 
namely to contribute to the advancement of research and 
science in the field of medicinal plants and phytotherapy 
(the medicinal use of botanically-based preparations), and 
to cooperate with organizations pursuing similar aims,” 
said Rudolf Bauer, PhD, professor of pharmacognosy at the 
Institute of Pharmaceutical Sciences at the University of 
Graz in Austria, and past-president of the GA.

“Adulteration of herbal materials and products is a serious 

problem,” he continued. “It not only jeopardizes consum-
ers, but it also challenges research and credibility of phyto-
therapy. In a globally growing market, international efforts 
are needed to combat this malpractice. Therefore, I am very 
happy, that all leading organizations in the field are now 
joining forces in order to raise awareness and to overcome 
this problem.”

The GA’s endorsement of the ABC-AHP-NCNPR Botan-
ical Adulterants Program follows a similar endorsement by 
the American Society of Pharmacognosy (ASP) last year. 
ASP is North America’s largest professional organization 
of researchers in the field of medicinal plants and drugs of 
natural origin.   

“The endorsement of our Program by both 
the GA and the ASP signifies not only the 
global nature of the problem of adulteration 
in the botanical supply chain, but also repre-
sents the concerns of many leading medici-
nal plant research experts regarding this 
significant problem, and their confidence in 
and cooperation with the educational work 
we are doing,” said ABC’s Blumenthal.

According to AHP Executive Director Roy 
Upton, “It is exciting to receive an endorse-
ment from GA. GA is the most prestigious 

organization in the European Union regarding medicinal 
plant research. It is heartening to see them take an active 
interest in our efforts to create the same solid foundation 
they have for quality herbal medicinal and health products.”

“The endorsement by the GA certainly shows the impor-
tance of the Botanical Adulterants Program and the posi-
tive impact it is already having on the quality and safety 
of botanicals in the international arena,” said Ikhlas Khan, 
PhD, research professor of pharmacognosy and assistant 
director of NCNPR. Prof. Khan’s group is a US Food and 
Drug Administration Center of Excellence, charged with 
analyzing botanical ingredients and dietary supplement 
products, as well as training FDA field inspectors who 
routinely inspect herb and dietary supplement manufac-
turers to ensure compliance with federally mandated good 
manufacturing practices.  

To date, the ABC-AHP-NCNPR Botanical Adulterants 
Program has published five extensively peer-reviewed and 
referenced articles on the history of adulteration, the adul-
teration of the herbs black cohosh and skullcap, and adulter-
ation of extracts of bilberry fruit and grapefruit seed. These 
open-access articles are available on the Program’s webpage: 
www.herbalgram.org/adulterants. Additional publications 
from the Program will be released in 2014. 

Society for Medicinal Plant and Natural Product Research 
Endorses ABC-AHP-NCNPR Botanical Adulterants Program

The largest international professional organization of scientists who analyze and research medicinal plants and 
therapeutic derivatives thereof has endorsed the ABC-AHP-NCNPR Botanical Adulterants Program, an educa-
tional consortium that advises industry, health professionals, and researchers about the challenges of adulterated 
herb and botanical products.
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terants Program, a multi-year, supply chain integrity educational program providing education 
about accidental and intentional adulteration of botanical materials and extracts on an interna-
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In a press release listing the 2013 recipients, NBJ stated, 
“These are individuals and companies who are committed 
to advancing the audience of healthy, educated consum-
ers and fostering a business atmosphere that encourages 
sustainability and better nutrition.”1

Award recipients will be recognized during the 17th 
annual NBJ Summit, July 22-25, in Dana Point, CA, where 
NBJ Editor-in-Chief Marc Brush also will reveal the recipi-
ent of the 2013 Lifetime Achievement Award. 

The NBJ website states that ABC was chosen to receive 
the Education award for “a refreshing willingness to ruffle 
some feathers with a series of well-researched reports on 
adulteration. The Council’s 100th issue of HerbalGram 
marks a long-term commitment to advancing education 
in the herb & botanicals industry.”2 NBJ also is honoring 
ABC with a full-page profile in the January issue of their 
magazine, due to hit mailboxes in early 2014.

“We are deeply grateful to the editors of Nutrition Busi-
ness Journal and other industry leaders who chose ABC to 
receive the NBJ Award in Education this year,” said ABC 
Founder and Executive Director Mark Blumenthal.

“ABC genuinely appreciates the acknowledgement from 

members of the natu-
ral products indus-
try for our work in 
improving awareness 
of the growing body 
of scientific and clini-
cal research supporting 
the health benefits that 
herbs and other plant-
based materials offer in 
healthcare and selfcare,” 
Blumenthal continued. “In addition, we appreciate NBJ’s 
strong public support of our willingness to shine a light on 
the challenges and problems presented by accidental and 
intentional adulteration of herbal raw materials and extracts 
through the ABC-AHP-NCNPR Botanical Adulterants 
Program.”

This is the third time NBJ has given an award to ABC. 
In 2004, NBJ presented its Lifetime Achievement Award 
to Blumenthal for his many years of educational and advo-
cacy services in the natural medicine and herbal research 
communities, and in 2007, ABC received the Industry 
Achievement Award for Education.

The 2013 NBJ award provides a fitting conclusion to 
an especially noteworthy year for ABC: 2013 saw the 30th 
anniversary of its flagship journal HerbalGram, the 25th 
anniversary of the organization, and the publication of the 
100th issue of HerbalGram. 

References
1.  Nutrition Business Journal announces 2013 Industry Achieve-

ment Award recipients [press release]. Boulder, CO: Nutri-
tion Business Journal; January 15, 2014. Available at: www.
marketwired.com/press-release/-1869457.htm. Accessed Janu-
ary 17, 2014.

2.  Polito R. The winners of the 2013 NBJ Awards. Nutrition 
Business Journal website. Available at: http://newhope360.
com/business/winners-2013-nbj-awards#slide-5-field_images-
582071. Accessed January 17, 2014.

ABC to Receive Nutrition Business Journal 2013 Education 
Achievement Award

On January 15, the Nutrition Business Journal (NBJ) announced that the American Botanical Council (ABC) 
will receive one of the publication’s 2013 Industry Achievement Awards. The awards recognize the most notewor-
thy leaders in the nutrition, natural, organic, dietary supplement, and integrative medicine industries and extended 
communities.
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ABC Advisory Board members generously volunteer their 
time to peer review articles that appear in HerbalGram, 
HerbalEGram, HerbClips, and various other peer-reviewed 
ABC publications. Additionally, ABC management and 
HerbalGram editors seek feedback and advice from Advi-
sory Board members on research questions, article ideas, 
ABC policies, and book reviews, among many other topics.

“We are deeply grateful and honored to have these 
distinguished colleagues from 10 countries join with us to 
help propel ABC’s unique nonprofit educational mission,” 
said Mark Blumenthal, founder and executive director of 
ABC. “Their relationships with our organization reflect 
the increasingly international scope and impact of ABC’s 
mission, publications, and programs.” He also noted that in 
most instances, the appointment of these individuals to the 
ABC Advisory Board simply formalizes a long-term profes-
sional and personal relationship that Blumenthal has had 
with the new member. 

Featured below are brief biographical sketches for each of 
the new ABC Advisory Board members.

Giovanni Appen-
dino, Laurea, has 
been a professor 
of organic chemis-
try since 2000 in the 
department of pharma-
ceutical sciences at the 
University of Eastern 
Piedmont in Novara, 
Italy. He completed 
his Laurea degree in 
1979 at the Univer-
sity of Torino, where 
he also served as a 
university lecturer and 
associate professor. In 
2009, Dr. Appendino 
was appointed editor 
in chief of Filoterapia (“Phytotherapy”), a prominent 
medicinal plant research journal co-published by Elsevier 
and the Italian phytomedicinal research and manufactur-
ing company Indena. In addition to serving on the advi-
sory boards of the European Journal of Organic Chemistry, 

The Open Natural Products Journal, and Natural Products 
Communication, he has authored more than 300 peer-
reviewed articles and has determined the structures of 
hundreds of novel plant-based chemicals from various Euro-
pean medicinal plants, including the yew tree (Taxus spp., 
Taxaceae), hemp (Cannabis sativa, Cannabaceae), St. John’s 
wort (Hypericum perforatum, Clusiaceae), tansy (Tanacetum 
vulgare, Asteraceae), wormwood (Artemisia absinthium, 
Asteraceae), giant fennel (Ferula foetida, Apiaceae), and 
various spurges (Euphorbia spp., Euphorbiaceae). For his 
commitment to the study of plant bioactives, Dr. Appen-
dino was awarded the 1991 Rhone-Poulenc Rorer Medal of 
the Phytochemical Society of Europe and the 2009 Quilico 
Medal from the Italian Chemical Society.

Joanne Barnes, PhD, 
has been an associate 
professor in herbal medi-
cines at the University of 
Auckland since 2005. In 
2001, she received her 
PhD from the Univer-
sity of London’s School 
of Pharmacy; in 1999, 
she earned her post-
graduate certificate in 
pharmacovigilance and 
pharmacoepidemiology 
from the London School 
of Hygiene and Tropical 
Medicine. From 1999 
until 2002, Dr. Barnes 
served as a teaching and research fellow at the Univer-
sity of London, after which — from 2002 to 2005 — 
she was a lecturer in phytopharmacy at the university. 
She is a fellow of the Linnean Society of London, has 
achieved pharmacist’s registration in both New Zealand 
and Great Britain, and was a member of the United 
States Pharmacopeia’s Dietary Supplements Information 
Expert Committee as well as Australia’s National Prescrib-
ing Service Limited’s Complementary Medicine Expert 
Research Advisory Group. She was principal co-author 
of two editions of Herbal Medicines, a leading textbook 
on medicinal plants (Pharmaceutical Press, 2002 and 

American Botanical Council Names New Advisory Board 
Members from International Arena
Appointment of medicinal plant experts from 10 countries reflects growing 
international scope of ABC 

The American Botanical Council (ABC) welcomes 10 new expert members to its Advisory Board. The addition 
of these distinguished individuals — who represent 10 countries from 5 continents — highlights the increasingly 
international and diverse nature of the ABC Advisory Board. They join 119 existing members, including 22 inter-
national experts. The new members will bring their perspectives and experiences from numerous scientific fields 
related to the study of medicinal plants, including ethnobotany, pharmacognosy, phytotherapy, pharmacy, organic 
chemistry and biochemistry, pharmacovigilance, and more.
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2007) and a co-author of two editions of Fundamentals of 
Pharmacognosy and Phytotherapy (Churchill Livingstone, 
2004 and 2012). Currently, Dr. Barnes is an associate 
editor of Phytochemistry Letters (Elsevier) and is an editorial 
board member of numerous journals of medicinal plant 
research.

Il-Moo Chang, 
PhD, is the president of 
The Korean Ginseng 
Research Institute. He 
is also professor emeri-
tus at the College of 
Pharmacy at Seoul 
National University 
and, since 2007, he has 
served on the World 
Health Organization’s 
Expert Advisory Panel 
on Traditional Medi-
cine. He received his 
PhD in biophysical 
sciences in 1972 from 
the University of Houston, where he also completed his 
post-doctoral research in bioinorganic chemistry. His 
varied academic interests include the study of bioactive 
compounds for treating hepatitis B, discovering antidotes 
for the toxic amanita mushroom (Amanita phalloides, 
Amanitaceae), and constructing a comprehensive data-
base of traditional oriental medicines (TradiMed DB) in 
English, Japanese, and Korean. This database has been 
used as a reference by the World Intellectual Property 
Organization. Dr. Chang is an editorial review member of 
Evidence-Based Complementary and Alternative Medicine, 
the Chinese Journal of Integrative Medicine, and Chinese 
Medicine. He has published more than 110 scientific 
papers and has received the Grand Award and Excellent 
Research Achievement Award from the Korean Society of 
Pharmacognosy.

Muriel Cuendet, PhD, 
is an associate professor at 
the University of Geneva’s 
School of Pharmaceutical 
Sciences. After receiving 
her PhD in phytochemis-
try in 1999 at the Univer-
sity of Lausanne in Swit-
zerland, she served as a 
research assistant profes-
sor and completed her 
postdoctoral research in 
the department of medicinal chemistry and pharmacog-
nosy at the College of Pharmacy at the University of Illi-
nois at Chicago. Dr. Cuendet’s research involves the study 
of natural and semi-synthetic compounds, particularly 
those with anti-cancer properties. In addition to her profes-
sional memberships in the Society for Medicinal Plant 
and Natural Products Research, the American Associa-

tion for Cancer Research, and the Association for Women 
in Science, Dr. Cuendet currently serves as the associate 
editor of Pharmaceutical Biology and as an editorial board 
member of Natural Products 
Against Cancer.

Alexander Panossian, 
PhD, has been head of 
research and development at 
the Swedish Herbal Institute 
since 2003, where his research 
interests and publications 
focus on plants with adap-
togenic activity, particularly 
pharmacological and clini-
cal research on Rhodiola rosea 
(Crassulaceae). He also has 
conducted extensive research 
on Andrographis paniculata 
(Acanthaceae) and Bryonia alba (Cucurbitaceae). He has 
been a lecturer in the department of biology at Sweden’s 
Lund University, a professor of Armenia’s National Insti-
tute of Health, and the director of the Armenian Drug 
Agency’s Expert Analytical Laboratory. He received his 
PhD from the Moscow Institute of Bioorganic Chemistry 
of the USSR Academy of Sciences in 1975 and a doctorate 
of science in chemistry from the Moscow Institute of Fine 
Chemical Technology in 1986. Among his many notable 
achievements and awards, more than 170 papers are attrib-
uted to Dr. Panossian.

G.N. Qazi, PhD, has 
served as the vice chancel-
lor of Hamdard University 
in New Delhi, India, since 
2008 and was formerly 
the director of the Indian 
Institute of Integra-
tive Medicine, Jammu, 
a National Institute of 
CSIR of India. He is 
currently the chairman of 
the Government of India’s 
Drugs and Pharmaceuti-
cal Research Programme, 
committee chairman of the 
Unani Pharmacopeia, and a member of both the Phar-
macopeia Commission for AYUSH (Ayurveda, Yoga and 
Naturopathy, Unani, Siddha, and Homeopathy) Drugs 
and the Scientific Advisory Committee for the Indian 
Pharmacopoeia. Dr. Qazi received his PhD in microbi-
ology from the Maharaja Sayajirao University of Baroda 
in India and completed his post-doctoral work at the 
University of Dortmund in Germany. He has authored 
more than 250 scientific publications and has more than 
40 years of research experience in the fields of biochem-
isty and biotechnology, with a focus on natural products 
and Indian natural drug validation. Dr. Qazi has served 
as the president of the Jammu Chapter of the Association 
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of Microbiologists of India, a member of the Essential Oil 
Association of India, and a fellow of the Biotech Research 
Society of India.

Michael Smith, ND, 
BPharm, is a dietary supple-
ments and natural health 
products consultant based 
in Canada. He has a bach-
elor of pharmacy degree from 
the University of Bath  in 
the United Kingdom and, 
in 1995, graduated with a 
doctorate of naturopathy 
from the Canadian College 
of Naturopathic Medicine, 
where he later taught botan-
ical medicine and was the 
associate dean of research. 
In 2001, Dr. Smith joined the 
Natural Health Products Directorate at Health Canada, 
first as senior advisor to the director general and later 
as director of the Bureau of Partnerships, Outreach and 
International Affairs, where he was responsible for the 
Natural Health Products Research Program. Between 2009 
and 2011, Dr. Smith was the head of the Office of Comple-
mentary Medicines at the Therapeutic Goods Administra-
tion in Australia. In addition to being a consultant, Dr. 
Smith is also a senior fellow at the Samueli Institute for 
Integrative Medicine in Alexandria, VA, and a member of 
the World Health Organization’s Expert Advisory Panel on 
Traditional Medicines.

Alvaro Viljoen, PhD, has 
been the national research 
chair in phytomedicine in the 
department of pharmaceutical 
sciences at Tshwane University 
of Technology (TUT) in Preto-
ria, South Africa, since July 
2013, after serving as a research 
professor in the department 
since 2005. He earned his 
doctorate at Rand Afrikaans 
University (now the Univer-
sity of Johannesburg) in 1999, 

where his research specialization was the chemotaxonomy 
of Aloe (Aloe spp., Xanthorrhoeaceae). Dr. Viljoen earned 
both his bachelor’s and master’s degrees at the Univer-
sity of Stellenbosch (now Stellenbosch University). More 
recently, he was the recipient of the South African Asso-
ciation of Botanists’ Silver Medal for “exceptional advance-
ment of South African botany” and the World Academy 
of Sciences Regional Office for sub-Saharan Africa Award 
for “advancing the knowledge on the safe and effective use 
of herbal medicines.” Dr. Viljoen is currently the associate 
editor of the Journal of Ethnopharmacology and has acted 
as a reviewer for a number of respected journals including 
Planta Medica and Phytochemistry. In addition to his role 

at TUT, Dr. Viljoen is an adjunct professor of pharmacy at 
King Abdulaziz University in Saudi Arabia.

Elizabeth Williamson, 
PhD, is a professor of phar-
macy and the director of phar-
macy practice at the Univer-
sity of Reading in the United 
Kingdom. She received her 
PhD in pharmacognosy in 
1977 from the University 
of London’s (now Univer-
sity College London) School 
of Pharmacy, where she also 
served as senior lecturer in 
pharmacognosy and phyto-
therapy. Dr. William-
son is the editor-in-chief of 
Phytotherapy Research and an editorial board member of 
Phytomedicine and the Chinese Journal of Integrative Medi-
cine. She currently serves as a member of the UK Medicines 
and Healthcare Regulatory Agency’s British Pharmaco-
poeia Commission and is a fellow of the Linnean Society 
of London. Dr. Williamson is also an author or editor of 
several noteworthy medicinal plant-related books, including 
Stockley’s Herbal Medicines Interactions, 2nd edition (Phar-
maceutical Press, 2013), Fundamentals of Pharmacognosy 
and Phytotherapy, 2nd edition (Churchill Livingstone, 
2012), and Botanical Pharmacognosy: Microscopic Character-
ization of Botanical Medicines (CRC Press, 2011; recipient 
of the 2011 ABC James A. Duke Excellence in Botanical 
Literature Award – Reference/Technical).

Hans Wohlmuth, PhD, 
is research and develop-
ment manager of Integria 
Healthcare in Australia and 
a member of the Austra-
lian Therapeutic Goods 
Administration’s Advisory 
Committee on Complemen-
tary Medicines. Dr. Wohl-
muth has a PhD in phar-
macognosy and a BSc in 
biology and also has trained 
as a natural medicine prac-
titioner. In 1998, he became 
the foundation lecturer in 
pharmacognosy at Southern 
Cross University, where he subsequently co-founded the 
Herbal Authentication Service and established the Medici-
nal Plant Herbarium. Dr. Wohlmuth has been published 
in leading journals including Journal of Ethnopharmacology, 
Journal of Natural Products, Phytotherapy Research, and 
Phytomedicine, and he is an associate editor of Advances in 
Integrative Medicine, Frontiers in Ethnopharmacology, and 
the Australian Journal of Herbal Medicine. 



The American Botanical Council’s Adopt-an-Herb 
Program provides a mutually beneficial opportunity 
to support ABC’s nonprofit educational efforts and 
promote a company’s most important herbs. 

One of the benefits of supporting the Adopt-an-
Herb Program is that it ensures that the most current 
information on the adopted herb is available through 
ABC’s powerful HerbMedPro© database. 

HerbMedPro provides online access to abstracts 
of scientific and clinical publications on nearly 250 
commonly used medicinal herbs. A free version, 
HerbMed, is available to the general public. HerbMed 
features 20 to 30 herbs from HerbMedPro that are 
rotated on a regular basis with an emphasis on 
adopted herbs. HerbMedPro is available as a member 
benefit to all ABC members at the Academic Member-
ship level and up. 

In addition to ensuring that recently published 
information on an adopted herb is up to date on 
HerbMedPro, another benefit adopters enjoy is being 
included among their peers in each issue of ABC’s 
acclaimed quarterly, peer-reviewed scientific journal, 
HerbalGram, on the ABC website, and at scientific, 
medical, and other educational conferences. Press 
releases also are issued on new adoptions, bringing 
attention to the program, the adopted herb, and 
the adopting company. Each adopted 
herb is featured on its own page on 
the ABC website. 

Beginning in 2008, the Adopt-an-Herb 
Program has grown to include more 
than 22 companies and 24 adopted 
herbs. Parties interested in taking part 
in the Adopt-an-Herb Program are 
invited to contact ABC Development 
Director Denise Meikel at 512-926-
4900, extension 120, or by email at 
denise@herbalgram.org. 

Cranberry Vaccinium macrocarpon. Photo ©2013 Steven Foster
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“Medicinal plants and crude drugs used to be part of phar-
macy curriculum and [they were] taken out,” said Ikhlas 
Khan, PhD, assistant director of Ole Miss’s National Center 
for Natural Products Research (NCNPR) and the director 
of the US Food and Drug Administration’s (FDA) Center 
for Excellence on Botanical Dietary Supplements Research 
(email, June 26, 2013). “Now [they are] being reintroduced 
in different ways.”

Maynard W. Quimby Medicinal Plant Garden Complex
The new Maynard Quimby Medicinal Plant Garden 

complex at Ole Miss was dedicated on April 17, 2013, in 
conjunction with the 12th annual Oxford International 
Conference on the Science of Botanicals. The expansive 
facilities, many of which are Leadership in Energy and Envi-
ronmental Design (LEED) certified, include an herbarium; 
administrative, laboratory, and maintenance buildings; a 
shade house; greenhouse; and horticulture building.

University officials are calling the new complex the “green-
est” facility of its main campus in Oxford, MS. “Energy-
efficient features … include natural lighting, a 20,000-gallon 
tank to collect rainwater running off the roofs and green 
‘walls’ of climbing medicinal plants to shade its laboratory 
building in summer.”1

The garden itself is registered with Botanic Gardens 
Conservation International and is expected to be a vital 
component of the College of Pharmacy. “We have over two 
thousand species of medicinal plants at the garden,” said Dr. 
Khan. “[The] focus has been to collect plants which have 
medicinal value to create authentic samples that can be used 
for authenticating raw material and perform[ing] analy-
ses that can be used to develop quality parameters.”

According to Alice M. Clark, the vice chancellor for 
research and sponsored programs at Ole Miss, “The Quimby 

Garden maintains a diverse, accurately identified, and medic-
inally important living plant collection to support drug 
discovery efforts” at the College of Pharmacy and through 
the NCNPR. “But its value and impact extend far beyond 
our own research programs.”1

In addition to being open to the public and supporting 
drug discovery efforts, the new garden will include a seed 
bank and herbarium where seeds and plants can be cleaned, 
stored, and catalogued. FDA employees also will use it as a 
part of their training on Good Manufacturing Practices.

“The School of Pharmacy at University of Mississippi has 
a long history of natural products research, and having a 
garden to teach and research plants is an essential compo-
nent,” said Dr. Khan. “Anyone is welcome. We have guided 
tours for school kids and senior [citizens] who are interested 
in knowing more about nature and medicinal aspects of 
plants.”

The garden’s namesake, the late Maynard M. Quimby, 
PhD, was a professor of pharmacognosy at Ole Miss, the 
president of the American Society of Pharmacognosy from 
1967 to 1968, and a specialist in the botany of canna-
bis (Cannabis sativa, Cannabaceae). A bronze bust of Dr. 
Quimby currently stands in the laboratory building’s lobby.

URI Pharmacy Courtyard and Heber W. Youngken 
Jr. Medicinal Plant Garden

Also in April 2013, the University of Rhode Island opened 
a new College of Pharmacy Courtyard and rededicated its 
Heber Youngken Jr. Medicinal Plant Garden. According to 
Donald H. DeHayes, provost and vice president of academic 
affairs, “The University is justifiably proud of its interdis-
ciplinary approach to education, and the courtyard and 
garden are excellent examples of our commitment to that 
approach.”2

In April 2013, the colleges of pharmacy at the University of Mississippi (Ole Miss) and the University of Rhode 
Island (URI) announced the openings of new medicinal plant garden spaces, harking back to the days when medici-
nal plant gardens were an essential component of pharmacy education.

Pharmacy Schools Dedicate New Medicinal Plant Gardens

Maynard W. Quimby Medicinal Plant Garden. 
Photo ©2014 University of Mississippi. 
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“This is truly a place where one can learn about natural 
pharmaceuticals, nutrition, and aesthetics,” DeHayes contin-
ued.2

The original garden opened in 1958 and was dedicated 
in 1994 to Dr. Youngken, the founding dean of the College 
of Pharmacy and son of Heber Youngken Sr., a famous 
pharmacognosist at the Massachusetts College of Pharmacy 
in Boston and an author of some of the first pharmacog-
nosy texts published in the United States in the early part of 
the 20th century. Before the rededication, the garden “was 
virtually hidden from the larger campus community and was 
primarily a resource for pharmacy students and faculty, as 
well as other researchers interested in the healing power of 
plants and natural products that come from them.”2

Today, the garden and new courtyard feature 200 species 
of medicinal plants, 500 ornamental plants, as well as vari-
ous art installations including benches in the shape of birch 
leaves, a “translucent sculptural frieze featuring panels that 
depict plant life in laboratory slides,” as well as an arc wall 
that serves as seating and divides the courtyard.

The artistic components of the garden were created as part 
of the State of Rhode Island’s requirement that any taxpayer-
funded building must have an art component included in the 
space. “This courtyard and garden illustrate the multiplicity 
of connections between nature and healing, research and 
teaching, and art and science,” said DeHayes.2

Perhaps more importantly, the courtyard and garden will 
serve as tranquil, educational spaces for students, scientists, 
and the public. “This garden takes the University and the 
College back to their roots as leaders in medicinal plant 
research around the world,” said Navindra Seeram, PhD, 
assistant professor of pharmacy and supervisor of the garden. 
“The rededication of this garden emphasizes the impor-
tance of plant-based remedies over the centuries and their 
important role in contemporary medicine. We are delighted 
that even the casual visitor will now be able to learn about 
medicinal plants and the work we do at URI to make society 
healthier.”2

ABC’s Founder and Executive Director Mark Blumenthal 
was invited to deliver the keynote speech at the URI 

garden dedication. “I am 
pleased to have been able to 
attend both dedications at Ole 
Miss and URI, and I think it 
is remarkable that these two 
leading colleges of pharmacy 
have dedicated medicinal plant 
gardens within only a few 
weeks of each other. Hopefully, 
these gardens will help inspire 
a new generation of pharmacy 
students to pursue careers in 
natural products research, or 
at least, be more receptive to 
considering the use of medici-
nal plant-based preparations in 
their pharmacy practice.”

Although medicinal plant gardens such as the ones at the 
Universities of Mississippi and Rhode Island have fallen out 
of favor as important aspects of pharmacy curriculum, Dr. 
Khan hopes these spaces are the beginning of a broader trend 
among universities and the public. “I am very excited and 
hopeful that medicinal plant gardens will revive in all the 
schools and will become [an] integral part of the research and 
education effort,” he said. “Public interest is growing and so 
is the research in this area.” 

—Tyler Smith
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Student and Community Support Fuels Growth at Bastyr 
University’s California Campus

“While a botanical medicine space was intended to be part 
of the campus from the beginning, it was the strong enroll-
ment of first- and second-year students that prompted the 
campus expansion to happen ahead of schedule,” explained 
Martha Lynn, Bastyr University’s director of marketing and 
media (email, October 25, 
2013). “It became clear 
that building a brand 
new, expanded space for 
our teaching clinic and 
additional laboratories 
was in the best interest 
of our growing student 
body.”

In its first two years, 
Bastyr University Cali-
fornia exceeded enroll-
ment goals for its Doctor 
of Naturopathic Medi-
cine (ND) program. 
The student body now 
comprises 57 first-year 
students as well as 47 
returning second-year 
students. Naturopathic 
medicine “emphasizes 
prevention and the self-
healing process through 
the use of natural ther-
apies,”2 and Bastyr 
provides a broad science-
based education cover-
ing topics such as nutri-
tion, pharmacology, and 
herbal medicine.

As part of the new 
expansion, the Univer-
sity built a botanical 
medicine lab for students 
taking courses in herbal 

sciences. The new facility is “designed to teach students to 
formulate and prepare herbal medicines [including] herbal 
teas, tinctures, salves, poultices, and other traditional medi-
cines,” said Sunshine Weeks, ND, an adjunct professor of 
botanical medicine at Bastyr University California. 

Prompted by robust student interest, Bastyr University California recently completed a million-dollar expansion 
project, making room for additional academic, clinical, and laboratory spaces. The one-year-old San Diego campus 
is a branch of Bastyr University, a leading institution for natural health education based in Kenmore, WA. Just 
months into Bastyr California’s second academic year, students now have access to additional resources such as a 
hydrotherapy and physical medicine room, an intravenous infusion room, and a state-of-the-art botanical medi-
cine lab.1

Exterior and interior photos of 
the newly constructed botanical 

medicine labs at Bastyr University. 
Photo ©2014 Bastyr University
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The lab includes a kitchen area for medicine making, 
herbal storage, and bright, modern workspaces.“Students 
studying in the lab will have the opportunity to hone their 
herbal medicine skills in order to treat their own patients in 
the future,” continued Dr. Weeks. “With a facility like this 
they will be equipped with one of the most advanced herbal 
medicine educations in the world.”

Bastyr students are immersed in a patient-centered educa-
tion program during which they are able to apply what 
they have learned at an on-campus teaching clinic. Open 
to the public, Bastyr University Clinic combines naturo-
pathic and integrative medical approaches and provides 
services in botanical medicine and nutrition therapy, among 
others.3 During the recent expansion, a new entrance and 
reception room was added to the clinic, as well as 11 new 
examination rooms, allowing increased student and patient 
access. 

Bastyr University’s campus in San Diego is the first 
accredited school of its kind in the state, and its reception 
by the community has been overwhelming positive. “The 
greater San Diego community has welcomed Bastyr Univer-
sity California with open arms,” said Dr. Weeks. “Since 
opening in September 2012, the University has made an 
impact on the local community, not only as the first accred-
ited naturopathic school in the state, but also through its 
teaching clinic.”

Just a few weeks into their fall semester, students have 
begun to take advantage of the University’s new facilities, 
including the expanded teaching clinic and botanical medi-
cine lab. “The students have been very excited about the 
new facility,” said Dr. Weeks. “[Bastyr California] is setting 
the tone for the future of naturopathic health care in Cali-
fornia and will become an influential player in the field of 
complementary and alternative medicine.” 

—Tyler Smith
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“Due to the increasing approval 
of the medicinal use of cannabis 
by states, there was an apparent 
shift in social policy as the canna-
bis conversation became more 
mainstream, not in the ‘demon 
pot’ way of the 1970s, but with a 
focus on potential medicinal use,” 
said Roy Upton, executive direc-
tor of AHP and lead author of 
the monograph (email, December 
19, 2013). “With states approv-
ing medical use and many canna-
bis advocates espousing innumer-
able potential benefits, it became 
clear the states needed guidance 
on quality control, and consumers 
and health professionals needed 
accurate information on efficacy 
and safety.”

The document is AHP’s 35th 
herb monograph, each of which 
is designed to provide “standards 
of identity, purity, analysis, and 
quality, as well as information on the cultivation and stor-
age of the botanical and its preparations.”1 Spanning more 
than 60 pages, the cannabis monograph is divided into five 
main sections: Nomenclature, Identification, Commercial 
Sources and Handling, Constituents, and Analytical. The 

extensively referenced document 
contains high-quality cannabis 
photographs for identification 
purposes, information on poten-
tial contaminants or adulterants, 
and detailed descriptions of the 
plant’s main chemical constitu-
ents.3

AHP’s standards mono-
graph for cannabis will be 
followed by the publication of 
a therapeutic compendium in 
mid-2014. According to AHP’s 
Cannabis Monograph Q&A, 
the compendium will include 
“historical and traditional herbal 
medicine [information] along 
with a review of modern scien-
tific literature encompassing 
indications, contraindications, 
side effects, dosing, preparations, 
safety, use in pregnancy, and 
interactions with conventional 
medications.”4 In development 

since 2011, the cannabis standards monograph was written, 
edited, and reviewed by internationally renowned experts in 
analytical chemistry, botanical nomenclature and identifi-
cation, and law, among others. AHP also received support 
and guidance from the medicinal cannabis patient advocacy 

organization Americans for Safe Access (ASA) and 
researchers from the University of Mississippi, home 
to the only federally approved cannabis research 
program in the United States.5

During a time when consumers can purchase 
state-legal cannabis at dispensaries for medicinal use 
— and in Colorado and Washington state for recre-
ational use — analytical and quality standards are 
essential to ensuring a safe and consistent product. 
“[D]ifferent analysts are using different technolo-
gies and methods and reporting their results, such 
as quantitation of THC [tetrahydrocannabinol, the 
primary psychoactive compound in cannabis], in 
different ways that are often not scientifically valid. 
They then use those analytical results to claim some 
level of superiority, such as higher THC values, which 

American Herbal Pharmacopoeia Publishes Historic 
Monograph on Cannabis

The American Herbal Pharmacopoeia (AHP) released in December 2013 a formal quality standards mono-
graph for cannabis (Cannabis spp., Cannabaceae), the first such document to be published in more than 70 
years.1 Although the herb’s reputation in the United States was tarnished by 20th century propaganda campaigns 
and further vilified by President Nixon’s “War on Drugs,” 20 states and the District of Columbia currently recog-
nize and approve the medicinal use of cannabis.2 Emerging data on the plant’s medicinal effects, requests from 
consumer advocacy groups and regulators in states seeking testing standards guidance, and evolving public atti-
tudes prompted AHP to develop the monograph in an effort to ensure a consistent and quality product for informed 
patients.
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dispensaries and patients or product manufactur-
ers use to influence buying decisions,” stated AHP 
in its Cannabis Monograph Q&A.4 “Adherence 
to a monograph standard ensures that results are 
consistent and findings are accurate.”

Despite its recent release date, the pioneering 
document already has been incorporated into state 
cannabis laws. “The AHP cannabis monograph 
was written into regulatory statute in Washing-
ton as a way to guide labs in the appropriate test-
ing of cannabis,” said Upton. Backers of AHP’s 
monograph — and the forthcoming therapeutic 
compendium — hope that the documents will 
have a direct and positive impact on the public, 
from patients and consumers to physicians and 
lawmakers.

Upton, who maintains that AHP’s monograph 
is not “pro-cannabis” but rather “pro-quality,” 
believes that disseminating impartial, scientific 
literature-supported information to the public 
will help guide the cannabis debate in the United 
States.

“[I]t is a starting place to have a rational conver-
sation of what is real and what is misconception 
on both the advocacy and opposition fronts,” said 
Upton. “It is clear the conversation, and the mono-
graph, will continue to evolve.” 

—Tyler Smith
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ACEER Foundation Honors Botanist Jim Duke with Legacy Award
Amazon Nonprofit Group Establishes Duke Ethnobotanical Scholarship

On September 29, 2013, members of Dr. Duke’s family, 
friends, fellow musicians, longtime colleagues, ACEER 
board members, and volunteers in his extensive six-acre 
farm and herb gardens — The Green Farmacy Garden 
— gathered at the farm in rural Maryland where he and 
his wife Peggy reside to attend the awards ceremony and 
participate in honoring the unique, highly prolific author, 
botanist, and herbal songwriter.

Dr. Duke, trained in systematic botany, was a leading 
economic botanist at the Agriculture Research Service of 
the US Department of Agriculture (USDA). One of his 
duties while working as a consultant to the National Cancer 
Institute (NCI) was to travel to foreign countries to collect 
thousands of samples of medicinal plants with reputed 
folkloric uses for treating internal or external cancers. NCI 
wanted small samples of such plants to make extracts for 
screening to see if they could identify compounds with 
anti-cancer activity, with the prospect that one or more such 
compounds could become a new anti-cancer drug.

In addition to his USDA research for 30 years, Dr. Duke 
has published more than 30 books, countless articles and 
reviews, and he remains active in medicinal plant affairs at 
age 84 — writing, teaching, and still singing.

The ACEER event included mariachis performing songs 
in Spanish, and Dr. Duke and his son John singing some of 
Duke’s own songs about herbs, accompanied by musician 
colleagues with whom Dr. Duke has played for years.

Roger Mustalish, PhD, professor emeritus of West Ches-
ter University and president of the ACEER Foundation, 
said, “The ACEER Legacy Award is given in recognition 
of lifetime achievements in Amazon rainforest conserva-
tion. No one is more deserving than Dr. Jim Duke. His 
passion and dedication for the Amazon resulted in a bril-
liant life and career. His work, his energy, and his spirit 
have touched the lives of innumerable individuals 
within Amazonia and around the world. We are 
honored to recognize Jim with this award.”

Dr. Duke was one of the early board members 
of ACEER in the early 1990s.

The ACEER Legacy Award was presented to 
Dr. Duke by renowned actress-singer-philan-
thropist Olivia Newton-John and her husband 
“Amazon John” Easterling (founder of Amazon 
Herb Company), both of whom received the 
ACEER Legacy Award in 2012.

Said Easterling, “Dr. Jim Duke epitomizes 
what ACEER is all about; a researcher, educa-
tor, an ambassador for sustainability, respectful 
for indigenous cultures. The data he has gath-
ered on Amazonian plants is a huge contribution 
to the appreciation of the healing potential and 

ultimate value of our living rainforests. Listening to his 
personal rainforest stories spun with the grace and wit of a 
true southern gentleman [has] inspired me and thousands 
of others who share his passion for our Amazon treasure 
house. It’s a privilege to honor him with the ACEER Legacy 
Award 2013.”

Ms. Newton-John said, “I was honored to be a part of the 
ACEER Legacy tribute to Jim Duke, a man my husband 
and I respect so highly. I remember the first time I stood in 
his healing garden, and I was humbled by his understanding 
and knowledge of the plant kingdom. Dr. Duke represents 
everything ACEER stands for with his books, lectures and 
songs — rainforest education and protection.”

The master of ceremonies (or “roastmaster” as Dr. Duke 
called him) was Mark Blumenthal, founder and execu-
tive director of the American Botanical Council (ABC). 
Blumenthal is a longtime colleague and friend of Dr. Duke’s 
and also a member of the ACEER Board of Trustees.

Blumenthal relished his role as toaster and roaster of his 
friend and mentor. He told the assembled group — whom 
he collectively and affectionately called “Dukies” — “I was 
deeply grateful that Roger asked me to honor and ‘roast’ 
Jim. Over the past 30-plus years I’ve traveled with Jim to 
Korea for an international ginseng conference, bunked with 
him in the Peruvian Amazon at least a dozen times, and 
‘slept’ with him in the Peruvian Andes, Belize, Costa Rica, 
Kenya, and South Africa — all on the ABC Pharmacy from 
the Rainforest Ecotours starting in 1994. If it weren’t for 
Jim and his incredible knowledge of medicinal and edible 
plants from all over the world, these rainforest ecotours 
would never have gotten off the ground. Hundreds of phar-
macists and physicians attended these tours, and many had 
life- and career-changing experiences.”

Botanist, author, and noted photographer Steven Foster, 

The nonprofit Amazon Center for Environmental Education and Research (ACEER) recently awarded its ACEER 
Legacy Award to one of the herb world’s most respected and beloved ethnobotanists, James A. Duke, PhD.

James A. Duke in the Amazon rainforest. Photo courtesy of James A. Duke
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who has just completed revising the forthcoming third 
edition of Peterson’s A Field Guide to Medicinal Plants 
and Herbs: Of Eastern and Central North America with 
Dr. Duke, provided the following note to the group, read 
by Blumenthal, about his collection of Dr. Duke’s books:

At a seemingly ageless 84 years young, Jim Duke is 
still in the prime of his output. My library is arranged 
by subject; except for two authors — Cincinnati 
pharmacist John Uri Lloyd and Dr. James A. Duke 
— both prolific enough to warrant their own shelves. 
My shelf of John Uri Lloyd books is three feet wide. 
My shelf of Jim Duke books is a mere two feet wide. 
I expect Jim will make up the difference, and I hope 
one of those titles will be a Jim Duke memoir.

At the event, Dr. Mustalish and Blumenthal also intro-
duced ACEER’s new Dr. James A. Duke Endowed Schol-
arship in Ethnobotany, which will help to continue Dr. 
Duke’s legacy of medicinal plant and ecological education 
in the South American Rainforests.

As Dr. Mustalish noted:
To continue Jim’s legacy and lifelong passion for 
the Amazon basin and its treasure trove of medici-
nal plants, the ACEER Foundation announces the 
creation of the Dr. James A. Duke Endowed Scholar-
ship in Ethnobotany. The purpose is to support the 
education and research efforts of a new generation 
of ethnobotanists. Each year at least two awards will 
be made: One, in recognition of Jim’s global impact 
in ethnobotany, will be awarded to an international 
student or researcher in support of his or her work 
in the Amazon. But Jim has also always believed in 
empowering students and researchers from within 
Amazonia. Therefore, a second award will be given to 
Latin American students and researchers engaged in 
studying Amazonian medicinal plants. The ACEER 
Foundation thanks Jim himself for a major gift that 
funds this Scholarship, in addition to gifts from Chris 
and Sharon Davidson, and John [Easterling] and 
Olivia [Newton-John].

Said Dr. Duke, “I am deeply grateful to ACEER for its 
tireless efforts to keep the spirit of ethnobotany alive and 
well in the Peruvian Amazon Rainforest, where I have 
spent many memorable trips — over 50 — with research-
ers, health professionals, and students. I am sure that the 
fund that ACEER has created in my name will help train 
and empower a new generation of ethnobotanists and 
stewards of the rainforest.”

The actual ACEER Legacy Award, a handcrafted glass 
bowl, was donated by Michael and Susan Ellison, owners 
and founders of TriVita Inc., a marketer of dietary supple-
ments and other natural products in Scottsdale, AZ. 
TriVita acquired Easterling’s Amazon Herb Company in 
September 2012. 

 
—ABC Staff

About the ACEER Foundation
The ACEER Foundation was founded in 1991 as a nonprofit 

organization designed to help increase awareness of the 
need to conserve rainforest ecology and the communities 
and cultures in the Amazon basin, particularly the Peruvian 
Amazon. One of the ACEER’s first projects in the 1990s was a 
pioneering and extensive rainforest canopy walkway located 
near the confluence of the Napo River and the Amazon in 
Northern Peru. ACEER operates a wide variety of educational 
and conservation programs, formerly in northern Peru near 
Iquitos, but now has moved most of its activities in the areas 
near Puerto Maldonado in Southern Peru. More information 
can be found at www.aceer.org.

About James A. Duke, PhD
Dr. James A. Duke has had a distinguished career in 

economic botany, receiving the Distinguished Economic Bota-
nist Award in 2000 from the Society for Economic Botany. He 
received bachelor’s, master’s, and doctoral degrees in botany 
from the University of North Carolina in 1952, 1955, and 1961, 
respectively. Postdoctoral work at Washington University and 
Missouri Botanical Garden in St. Louis, MO, inspired him to 
begin his work in neotropical ethnobotany, which he often 
refers to as his “overriding interest.”

In 1963, Dr. Duke accepted a position with the USDA. He 
soon joined Battelle Columbus Laboratories in 1965 and spent 
the next seven years in Panama living closely with the natives 
and studying their relationship to the rainforest. During this 
time he wrote Isthmian Ethnobotanical Dictionary (published 
by the author in 1972; 3rd edition, Scientific Publishers, 1986), 
which catalogs hundreds of medicinal plants of the Central 
American isthmus and their uses.

In 1971, Dr. Duke returned to USDA and, in 1977, served as 
chief of USDA’s Medicinal Plant Laboratory. Next, he served as 
chief of USDA’s Economic Botany Laboratory, and then chief of 
its Germplasm Resources Laboratory. Over the years he also 
coordinated with the National Cancer Institute (NCI) and the 
National Institutes of Health (NIH) to search for anti-cancer 
and anti-AIDS drugs. He supervised the collection of botani-
cal materials that were investigated by NCI for possible use 
in cancer chemotherapy. During this collaborative period, Dr. 
Duke started a phytochemical database. Today this database 
encompasses several phytochemical, ethnobotanical, and 
medical botany databases, all available free online at www. 
ars-grin.gov/duke.

Dr. Duke also has been a prolific author. Besides the CRC Hand-
book of Medicinal Herbs, which has been a standard reference 
for over 20 years, other notable publications include the Hand-
book of Legumes of World Economic Importance (Plenum Press, 
1981), Ginseng: A Concise Handbook (Reference Publications, 
Inc., 1989), CRC Handbook of Alternative Cash Crops (CRC Press, 
1993), Amazonian Ethnobotanical Dictionary (CRC Press, 1994), 
his best-seller, The Green Pharmacy (Rodale Press, 1997; now 
translated into several languages), the Handbook of Medicinal 
Plants of Latin America (CRC Press, 2008), and Duke’s Handbook 
of Medicinal Plants of the Bible (CRC Press, 2008).

http://www.aceer.org/
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Type 2 diabetes results in impaired glycemic control 
and potential complications from cardiovascular disease. 
The main forms of treatment for type 2 diabetes include 
medication, lifestyle adjustments, and dietary modifica-
tions. Dietary supplements are not generally recommended 
as a treatment by the American Diabetes Association 
because the organization believes that the clinical effi-
cacy of supplements has not been sufficiently established 
and because there is a lack of “standardized formulations.” 
(Presumably, this refers to the fact that there are various 
types of cinnamon formulations, for example, that have 
shown some degree of clinical efficacy, and — unlike single 
chemical entity pharmaceutical medications — cinnamon 
dietary supplements contain numerous naturally occurring 
phytochemicals, more than one of which may contribute to 
the formulation’s physiological effect.)  

Cinnamon (Cinnamomum spp., Lauraceae) has been 
demonstrated in basic research studies to lower serum lipids 
and blood glucose, promote insulin release, enhance insulin 
sensitivity, increase insulin disposal, and regulate protein-
tyrosine phosphatase 1β and insulin receptor kinase. In 
studies with diabetic rats, cinnamon extracts were shown 
to increase the expression of peroxisome proliferator-acti-
vated receptors (PPARs). PPARs are targeted in therapies 
for diabetes and hyperlipidemia (high levels of blood lipids, 
e.g., cholesterol) and have been shown 
to increase insulin sensitivity and high-
density lipoprotein cholesterol (HDL-
C) levels in addition to decreasing 
triglyceride levels.

Evidence from previous human 
clinical trials has shown conflicting 
effects of cinnamon on blood glucose 
and lipids. The authors of the this 
review found no significant relation-
ship between cinnamon and measures 
of type 2 diabetes in a previous 
meta-analysis published in 2008.1 For 
their current paper, they repeated the 
meta-analysis with the addition of five 
new randomized, controlled studies.

The databases MEDLINE®, 
Embase™, and Cochrane Central 
Register of Controlled Trials 
(CENTRAL) were searched through 
February 2012 using the keywords 
cinnamon and diabetes. Studies were 
considered for inclusion in the analy-
sis if they were randomized, controlled 
trials that investigated type 2 diabetes 
using cinnamon supplements in any 

dose or form. The studies had to have one of the following 
dependent variables measured to be considered for analysis: 
glycosylated hemoglobin (hemoglobin A1c), fasting plasma 
glucose, total cholesterol (TC), low-density lipoprotein 
cholesterol (LDL-C), HDL-C, or triglycerides (TGs). All 
of the potentially relevant articles were reviewed by two of 
the investigators. Author identification, year of publication, 
study design, source of study funding, study duration and 
follow-up, study population, sample size, time since diagno-
sis, cinnamon dose, product name and brand, formulation 
used, and cinnamon species were recorded. Baseline data 
for hemoglobin A1c level, fasting plasma glucose level, body 
weight, body mass index, TC, LDL-C, HDL-C, and TGs 
were recorded. The studies were checked for bias with the 
Cochrane Risk of Bias Tool. The mean change from base-
line for levels of hemoglobin A1c, fasting plasma glucose, 
TC, LDL-C, HDL-C, and TGs were analyzed with 
Comprehensive Meta-Analysis software, version 2 (Biostat). 
Both heterogeneity among studies and publication bias were 
calculated. The effects of cinnamon dosage and form were 
calculated with subgroup analysis.

Ten studies met the criteria imposed by the authors 
(n=543 subjects). Of these, eight trials had measures of 
hemoglobin A1c, LDL-C, and HDL-C, and eight trials had 
measures of fasting plasma glucose, TC, and TGs. Eight 

Updated Meta-Analysis Shows Beneficial Effect of 
Cinnamon Supplements on Type 2 Diabetes

Reviewed: Allen RW, Schwartzman E, Baker WL, Coleman CI, Phung OJ. Cinnamon use in type 2 diabetes: an 
updated systematic review and meta-analysis. Ann Fam Med. 2013;11(5):452-459.

Cinnamon Cinnamomum spp. Photo ©2014 Steven Foster
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of the studies used formulations of C. aromaticum (syn. 
C. cassia) and two did not state the species of cinnamon. 
The dosage of cinnamon ranged from 120 mg per day to 
six grams per day. There was variation among the studies 
as to when the cinnamon supplements were administered 
relative to meals. In seven studies, participants took the 
cinnamon supplements with a meal. In the remaining 
studies, participants took supplements either before (one 
study) or after a meal (two studies).

Cinnamon supplements significantly reduced fasting 
plasma glucose by a weighted average of 24.59 mg/dL. 
This is a slightly greater reduction than that seen with the 
antihyperglycemic drug sitagliptin (-16 to -21 mg/dL), 
but considerably lower than that found with metformin 
monotherapy (-58 mg/dL). LDL-C and TGs also were 
reduced in patients who took cinnamon supplements 
when compared to control patients (-9.4 mg/dL and -29.6 
mg/dL, respectively). Again, these reductions are consid-
erably less than in patients on conventional medications; 
pravastatin and gemfibrozil have been shown to decrease 
both LDL-C and TGs by -50 mg/dL. HDL-C was 
significantly increased (1.66 mg/dL) in patients who took 
cinnamon supplements. There was no effect of cinnamon 
on hemoglobin A1c levels; however, when only capsule 
formulations of cinnamon were considered, hemoglobin 
A1c was significantly decreased (-0.27%).

There was a high level of heterogeneity among the 
studies for hemoglobin A1c, fasting plasma glucose, TC, 
LDL-C, and TGs. This may be the result of variation 
among the studies in the patients’ age and health and 
in the dosage and form of cinnamon supplements used. 
There was also potential publication bias for fasting 
plasma glucose. No difference was seen in glycemic or 
lipid measures with cinnamon dosage.

These trends are similar to the authors’ findings 
from their 2008 meta-analysis, but the five additional 
randomized, controlled trials have allowed the authors 
to conclude that cinnamon does, indeed, have a positive, 
significant effect on some measures of glycemic and lipid 
metabolism in patients with type 2 diabetes. This publi-
cation is consistent with another previous meta-analysis 
by other researchers of eight randomized, controlled trials 
on cinnamon preparations, which showed that cinnamon 
supplementation resulted in a statistically significant 
reduction of fasting blood glucose in people with type 2 
diabetes and prediabetes.2 

—Cheryl McCutchan, PhD
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Having high cholesterol or other lipid concentrations is 
a risk factor for cardiovascular disease (CVD). Statins are 
a common pharmaceutical intervention to decrease choles-
terol or triglyceride (TG) concentrations; however, adverse 
side effects such as an increased risk of diabetes and prob-
lems with cognition and the muscles have been reported 
with statin use. Thus, alternative therapies are important. 
Garlic (Allium sativum, Amaryllidaceae) has been shown to 
decrease cholesterol in previous studies and is used to miti-
gate various CVD risk factors.1 This meta-analysis focused 
on impacts of garlic on total cholesterol (TC), low-density 
lipoprotein (LDL) cholesterol, high-density lipoprotein 
(HDL) cholesterol, and TG concentrations.

The authors searched MEDLINE®, Cochrane, and 
Google Scholar databases using the terms garlic, allium 
sativum, allicin, cholesterol, hyperlipidemia, and lipid. 
Included studies were randomized, placebo-controlled clin-
ical trials published from 1955 to December 2011 in either 
English or German that addressed garlic’s effects on choles-
terol. Inclusion criteria also consisted of treatment equal to 
or greater than two weeks, enrollment of adult participants, 

and use of garlic alone. Exclusion criteria were missing 
data, inclusion of pregnant participants or those who were 
taking cholesterol-lowering drugs, use of a combination 
treatment, inclusion of children or patients with kidney 
transplants, low compliance or high loss to follow-up, or 
inclusion of subjects from another study. Study quality 
also was measured with emphasis on randomization, blind-
ing, follow-up loss, funding, and compliance. Studies were 
scored on these criteria to yield a total potential score of five. 
Studies with scores equal to or less than two or those with 
more than 20% attrition were excluded from the analysis.   

Of the 63 trials found, 39 were included in this review 
with data on TC, LDL, HDL, and/or TG concentrations. 
The included trials comprised 2,298 subjects with an aver-
age age of 49.5 years. A parallel design was used in 32 trials, 
and a crossover design was used in five. The trials used 
garlic powder (600-5,600 mg/day), garlic oil (9-18 mg/day), 
aged garlic extract (1,000-7,200 mg/day; note: Aged Garlic 
Extract® or AGE is a trademark of the Japanese company 
Wakunaga; Osaka, Japan), or raw garlic (4-10 g/day). The 
authors of the meta-analysis reported that the various 

Meta-Analysis of Garlic Trials Shows Positive Effect on 
Serum Lipid Levels

Reviewed: Ried K, Toben C, Fakler P. Effect of garlic on serum lipids: an updated meta-analysis. Nutr Rev. May 
2013;71(5):282-299.
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dosages and preparations are of limited comparability due 
to compound variation. Quality assessment of trials showed 
that most included descriptions of randomization, blinding, 
and placebo. Only two trials had more than 20% follow-up 
loss; compliance was high for most of the other trials (n=15). 
Financial support from industry was reported for 13 trials.

The analysis of trials that reported data for TC concen-
trations showed that garlic significantly lowered TC as 
compared to placebo (mean difference = -15.25 mg/
dL, 95% confidence intervals [CIs], -20.72, -9.78 mg/
dL, P<0.0001). The most common preparation was garlic 
powder (n=24), followed by AGE (n=5), and raw garlic 
(n=2). Significant effects with garlic preparations 
were observed with garlic powder (P<0.0001), AGE 
(P<0.001), and raw garlic (P<0.0001). A significant 
effect also was detected with enteric-coated garlic 
powder tablets (P<0.0003).

Of the total, 26 trials included data for LDL 
concentrations. A significant decrease of LDL was 
seen in those taking garlic as compared to the 
placebo group (mean difference = -6.41 mg/dL, 95% 
CI, -11.77, -1.05 mg/dL, P=0.02). The strength of 
this decrease was more pronounced in trials with 
a longer treatment period (P=0.01), elevated mean 
TC concentrations at baseline (P=0.0004), and trials 
without industry support (P=0.04). A significant 
effect of garlic was reported in 19 trials using garlic 
powder (P=0.04). The use of enteric-coated garlic 
powder tablets, different trial arms, low study qual-
ity, or the use of subjects taking other medication 
had no effect on the results.

Thirty trials assessed HDL concentrations and 
reported a significant effect (mean difference = 1.49 
mg/dL, 95% CI, 0.19, 2.69 mg/dL, P=0.02). Of 
the preparation types, garlic oil provided the most 
significant impact (P=0.007, n=6). There were no 
significant effects of garlic on TG concentrations 
(n=32). Of those in treatment groups, 7% reported 
instances of adverse side effects, but the number 
of these patients was consistent with those in the 
placebo groups. Gastrointestinal problems such as 
bloating and belching were observed, but not corre-
lated to garlic preparation. Also, no publication bias 
was found.

In conclusion, garlic supplementation was well 
tolerated and effective in decreasing TC and LDL, 
and in significantly elevating HDL. In particular, 
the decrease in TC is considered clinically relevant in 
those with elevated cholesterol at baseline; however, 
the bioavailability of garlic compounds is variable 
with preparation and form. Stated limitations of 
this meta-analysis include heterogeneity of treatment 
duration and varying levels of certain parameters at 
baseline. Also, the active compounds in many of the 
garlic preparations were unknown (Wakunaga has 
done extensive chemical, pharmacological, and clini-
cal research on its proprietary AGE, elaborating the 

s-allylcysteine as a primary active compound). Standardiza-
tion of garlic preparations, as well as dosage based on active 
compounds, should be included in future clinical trials. 

—Amy C. Keller, PhD
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Garlic Allium sativum. Photo ©2014 Steven Foster
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Ginkgo (Ginkgo biloba, Ginkgoaceae) extract is one of the 
most popular phytomedicines; however, according to the 
authors, there has been no systematic review on its effect on 
neuropsychiatric disorders other than dementia. Hence, the 
purpose of this report was to conduct a systematic review of 
ginkgo clinical trials for such disorders.

The authors searched MEDLINE®, Embase™, 
PsycINFO®, and the Cochrane Database of Systematic 
Reviews from inception through April 2012. The search 
terms were gingko biloba, ginkgo, ginko, gingko, bilobalid* 
[asterisk commands search to locate all terms that start with 
the preceding word], egb 761, dementia, cognitive impair-
ment, Alzheimer, autism, autistic spectrum disorder, schizo-
phrenia, psychosis, psychotic disorder, delusion, depression, 
major depression, depressive symptom, anxiety, general-
ized anxiety disorder, anxious, attention deficit disorder, 
ADHD, attention deficit, hyperactivity, and addiction. 

According to the article, “All search terms were searched 
individually in each database and combined together. The 
search strategy had no time restriction but was limited to 
articles in English, Italian, French, Spanish, and German. 
Additionally, all recovered papers were reviewed for further 
relevant references.” Study inclusion criteria were random-
ized, controlled clinical trials; a minimum of 10 patients per 
group; and treatment for less than six weeks. When possi-
ble, the data were pooled for a meta-analysis.

A total of 1,109 studies were identified. Of these, 113 were 
obtained for additional evaluation, and 18 met the inclusion 
criteria and were incorporated in this review. There was one 
randomized, double-blind study of patients with attention 
deficit hyperactivity disorder, which included 50 children 
treated with 80 mg/day (for participants weighing < 30 kg) 
or 120 mg/day ginkgo compared with methylphenidate for 
six weeks. Methylphenidate — a psychostimulant marketed 

under several trade names, including Ritalin® — was 
much more effective than ginkgo, though the latter 
had significantly fewer adverse side effects. 

There was one randomized, placebo-controlled 
study of patients with autism, which included 47 
children who were treated with the antipsychotic 
drug risperidone (on the market as Risperdal® and 
generic) in addition to either 80 mg/day (if < 30 
kg) or 120 mg/day ginkgo extract or placebo for 10 
weeks. There was no significant difference between 
groups, which means that no added effect for risperi-
done could be shown for ginkgo extract. 

There was one randomized, double-blind, placebo-
controlled study in patients with cocaine addiction, 
which included 44 patients who received either 240 
mg/day ginkgo extract, the nootropic piracetam, or 
placebo for 10 weeks. There was no significant differ-
ence among the three groups. 

There was one randomized, placebo-controlled 
study in patients with generalized anxiety disorder 
(GAD) or adjustment disorder with anxious mood 
in which participants were treated with 240 mg/
day ginkgo, 480 mg/day ginkgo, or placebo for four 
weeks. There was a significant dose-response improve-
ment in the ginkgo-treated patients compared with 
placebo-treated patients. 

There was one randomized, placebo-controlled 
study of medicated patients with chronic schizophre-
nia and tardive dyskinesia who were treated with 240 
mg/day ginkgo extract or placebo for 12 weeks. The 
ginkgo group had a significant improvement in the 

Evidence of Ginkgo Extract Efficacy in Patients with 
Dementia and as an Adjunct for Treating Patients with 
Chronic Schizophrenia

Reviewed:  Brondino N, De Silvestri A, Re S, et al. A systematic review and meta-analysis of Ginkgo biloba in 
neuropsychiatric disorders: from ancient tradition to modern-day medicine. Evid Based Complement Alternat Med. 
2013;2013:1-11. doi: 10.1155/2013/915691.
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Abnormal Involuntary Movement Scale but not on second-
ary outcomes — namely the psychopathological scales — 
as the placebo group also showed improvements over time.

There were three other randomized, controlled stud-
ies in patients with chronic schizophrenia treated with 
ginkgo extract and either clozapine, haloperidol, or olan-
zapine (antipsychotic drugs), and these data were pooled 
for meta-analysis. The studies with clozapine and haloperi-
dol were double-blind and placebo-controlled (n=42 and 
n=109, respectively), and the third study was olanzapine-
controlled (n=29). The pooled analysis favored ginkgo; 
however, the results had substantial heterogeneity (i.e., 
when looking at the individual outcome measures, not all 
outcomes favored ginkgo treatment).

There were 10 studies of dementia; eight placebo-
controlled and two donepezil-controlled. (Donepezil [sold 
as Aricept® and DONEP] is an acetylcholinesterase inhibi-
tor.) Only the eight placebo-controlled studies (which 
utilized 120 or 240 mg/day ginkgo for 12-52 weeks) could 
be included in a meta-analysis. All trials used the standard-
ized extract EGb 761® (Dr. Willmar Schwabe GmbH & 
Co. KG; Karlsruhe, Germany). The methodological quality 
of the eight studies was judged to be “adequate.” The pooled 
data showed that the Alzheimer’s Disease Assessment 
Scale-cognitive subscale and Syndrom-Kurz test outcome 

measures favored ginkgo treatment. There was also a signif-
icant difference in activities of daily living (ADL) standard-
ized change scores between treatment groups when combin-
ing different scales: the Alzheimer’s Disease Activities-
of-Daily-Living International Scale, Geriatric Evaluation by 
Relatives Rating Instrument, Gottfries-Bråne-Steen-Activi-
ties of Daily Living scale, Nürnberger Alters-Alltagsaktiv-
itäten-Skala, and Nürnberger Alters-Beobachtungsskala. 
The two studies comparing donepezil and ginkgo showed 
no significant differences between treatments.

The authors conclude that the general lack of evidence 
prevents them from drawing conclusions for most neuropsy-
chiatric conditions. However, the meta-analysis of dementia 
studies shows that ginkgo provides benefits for cognition 
and ADL. The authors state that the benefits for demen-
tia and schizophrenia were modest and that some studies 
showed statistical improvements that were not necessarily 
clinically meaningful. Nonetheless, the authors conclude 
that despite heterogeneous results, the evidence supports 
the use of the proprietary standardized ginkgo extract 
in patients with dementia and as an adjunct therapy for 
patients with schizophrenia. 

—Heather S. Oliff, PhD 

Ginkgo Ginkgo biloba. Photo ©2014 Steven Foster
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Acute rhinosinusitis (ARS) refers 
to the inflammation of the nose 
and sinuses resulting in symptoms 
such as nasal discharge, facial pres-
sure and pain, fever, and conges-
tion that persist for less than 10 
days. The majority of ARS infections 
are viral in nature, and botanical 
supplements may help in alleviat-
ing viral ARS. The herbal product 
Sinupret® extract (referred to in the 
reviewed paper by its code name, 
BNO 1016, produced by Bionorica 
SE; Neumarkt, Germany) contains 
as active pharmaceutical ingredient 
a dry extract of a fixed combination 
of five herbs: gentian (Gentiana lutea, 
Gentianaceae) root, primula (Primula 
officinalis, Primulaceae) flower, sorrel 
(Rumex acetosa, Polygonaceae) herb, 
European elder (Sambucus nigra, 
Caprifoliaceae) flower, and verbena 
(Verbena officinalis, Verbenaceae) 
herb in a ratio of 1:3:3:3:3. (Accord-
ing to the manufacturer, the compo-
sition of herbal raw materials for the 
production of Sinupret extract is the 
same as previous Sinupret formu-
lations, which contain a mixture 
of dried, powdered herbs; a novel 
process of extracting the active ingre-
dients was employed for Sinupret 
extract.) 

Pharmacological studies have 
shown Sinupret extract has antiviral, 
antibacterial, and anti-inflammatory 
activities. A phase IIb/III clinical 
trial indicated that the most effec-
tive dosage schedule is 160 mg three 
times daily (tid).1 This randomized, 
double-blind, placebo-controlled 
study investigated whether or not 
160 mg Sinupret extract tid for 15 
days was a safe and efficacious treat-
ment for viral ARS.

The study took place in Germany 
and enrolled men and women aged 
18 to 75 years with a clinical diag-
nosis of viral ARS defined as sudden 
onset of at least three of the five main 
ARS symptoms (i.e., nasal discharge, 
postnasal drip, congestion, headache, 
facial pain or pressure) ≤ (equal to or 
less than) three days prior to enroll-
ment, confirmed by ultrasonography. 
Included patients had an investiga-
tor-evaluated major symptom score 
(MSS) between eight and 12 (inclu-
sive), with nasal congestion and facial 
pain or pressure scores between one 
and two. Exclusion criteria were the 
use of antibiotics or corticosteroids 
four weeks before the study or the use 
of cold medications or immunomod-
ulating drugs seven days before the 
study. Pregnant or lactating women 
and people with severe liver, kidney, 
somatopathic (pertaining to an 
illness of the body or organ), neuro-
logical, and/or psychiatric diseases 
were excluded as well.

Participants were assigned 
randomly to take orally either 160 mg 
tid of the Sinupret extract or placebo 
for 15 days. Patients recorded the 
severity of each of the five symptoms, 
intake of the study medication, and 
concomitant treatments using diary 
cards. At the screening visit (day 0) 
patients were evaluated for eligibil-
ity. They returned to the site on days 
three, seven, 10, and 14 (endpoint), 
and a follow-up visit took place four 
weeks (day 28) after the first visit 
— or earlier if symptoms resolved 
prematurely. At clinical visits, inves-
tigator-evaluated MSS and response 
to treatment were determined, along 
with quality of life (as measured 
by the Sino-Nasal Outcome Test-

Herbal Combination Sinupret® 
Extract Relieves Acute 
Rhinosinusitis Symptoms

Reviewed: Jund R, Mondigler M, Steindl H, Stammer H, Stierna P, 
Bachert C; on behalf of the ARhiSi II study group. Clinical efficacy of a 
dry extract of five herbal drugs in acute viral rhinosinusitis. Rhinology. 
December 2012;50(4):417-426.
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20 German Adapted Version ques-
tionnaire), adverse effects, and treat-
ment compliance (measured by the 
number of remaining tablets). The 
sinus ultrasound was repeated at the 
endpoint and follow-up visit.

The primary endpoint was the 
investigator-evaluated MSS at 
end of treatment, and the second-
ary outcomes included the mean 
patient-assessed MSS and quality-
of-life score, percent of responders, 
percent of patients dismissed from 
the study due to antibiotic therapy, 
percent of patients with ARS detect-
able by ultrasound at end of treat-
ment, and tolerability. Adverse effects 
and patient vital signs were recorded 
at each visit.

A total of 386 patients were allo-
cated randomly, and the intention-
to-treat (ITT) total was 380 (n=190 
for each group). Over the course of 
the study, 11 patients were lost to 
follow-up, 14 dropped out due to 
lack of efficacy, and 11 needed anti-
biotics. A total of 86 had relevant 
protocol deviations. This resulted in 
a per-protocol total of 300 (n=147 
in the treatment group and n=153 in 
the placebo group). Compliance was 
100% in both groups.

At end of treatment, the investi-
gator-evaluated MSS of the Sinu-
pret extract group was significantly 
less than that of the placebo group 
(P=0.0008, ITT); this was also true 
for the secondary outcome of patient-
assessed MSS (P=0.0117). Both P 
values were well below the signifi-
cance threshold of 0.05. A signifi-
cantly greater percentage of the herb 
group (ITT) had an MSS of equal 
to or less than one as compared to 
the placebo group (48.4% vs. 35.8%, 
P=0.0063). Additionally, those with 
an MSS > 50% of their baseline score 
were significantly fewer in the herb 
group (P=0.0099). The number of 
responders was significantly greater in 
the herb group at day 10 (P=0.0032) 
and at day 14 (P=0.0106). Also, the 
herb group quality-of-life scores were 
improved by a significantly greater 
magnitude at all visits (P=0.0019).

Based upon ultrasound analyses, 
the number of patients with no indi-

cation of viral ARS was significantly 
greater in the Sinupret extract group 
as compared to the placebo group at 
the end of the study (P=0.0131). No 
serious adverse effects were reported. 
A total of 11.9% of the patients 
reported adverse side effects such as 
infections and respiratory or gastro-
intestinal problems; however, 96.4% 
of investigators and 94.8% of patients 
rated the tolerability (safety) of the 
herbal treatment as “very good” or 
“good.” The placebo was also rated as 
“very good” or “good” by 95.3% of 
investigators and 94.8% of patients.

In this study, the herbal combi-
nation product Sinupret extract was 
well tolerated and provided symptom 
relief of viral ARS two days earlier 
than placebo, a significantly greater 
reduction in MSS, and a significantly 
greater improvement in quality of 
life. The authors conclude, “160 mg 
BNO 1016 tid for two weeks is an 
efficacious and safe treatment option 
for the management of patients with 
acute viral rhinosinusitis; providing 
a faster and clinically relevant remis-
sion of symptoms and improved qual-
ity of life, compared with placebo.”

Strengths of this study include the 
relatively high number of patients and 
the rigorous study design and analy-
sis. However, there was a pronounced 
placebo effect; improvements 
also were observed in the placebo 
group, but statistical comparisons of 
endpoint vs. baseline parameters were 
not reported. 

—Amy C. Keller, PhD 

Reference
1.  Bachert C, Mondigler M, Steindl 

H, Stammer H, Stierna P, Eskötter 
H, Jund R. Multicentre, randomised 
double-blind, placebo-controlled 
parallel-group dose-finding study 
of Herbal Medicine (dry extract) 
BNO-1016 in acute rhinosinusitis 
(ARhiSi-1). 84. Annual Meeting of 
the German Society of Oto-Rhino-
Laryngology, Head and Neck 
Surgery, Nuremberg, Germany; May 
8-12, 2013.

From vouchered reference materials 
to complete analytical testing services, 
ChromaDex offers unique analytical 
methods to identify:

Contact ChromaDex for more information on 
our cGMP Services.

 › Microbiological contamination

 › Heavy metals

 › Adulterants

 › Steroid analogs

 › Sildenafi l analogs

 › Pesticides

 › Herbicides

 › Residual solvents

+1.949.419.0288  |  sales@chromadex.com
www.chromadex.com

ChromaDex® 
Contaminant Screening

Are You Confi dent Your 
Raw Materials Are 
Contaminant Free?



36  •  I S S U E  101  •  2014  •  www.herbalgram.org

Tongkat ali (Eurycoma longifolia, 
Simaroubaceae) root water extract is 
used as an adaptogen for vitality and 
energy, and for enhancing testoster-
one. While the precise mechanism of 
tongkat ali root extract is unknown, it 
has been suggested that it helps restore 
normal testosterone levels by increas-
ing the release of free testosterone from 
its binding hormone, the sex hormone-
binding globulin. There are many bene-
fits of tongkat ali that are associated 
with a more youthful testosterone level,1 
including higher physical vigor and 
strength.2 The objective of this random-
ized, double-blind, placebo-controlled 
study was to evaluate the effects of tong-
kat ali extract on stress hormone (corti-
sol/testosterone) balance and psychologi-
cal mood state in moderately stressed 
subjects.  

This study was conducted by Supple-
mentWatch (Draper, UT). Seventy-five subjects in and 
around Salt Lake City, UT, were recruited and screened 
for moderate levels of psychological stress using a screen-
ing survey. Those who scored six or greater (six-10 indicat-
ing moderate stress) on the survey were eligible for enroll-
ment. Sixty-four subjects (32 men and 32 women) were 
randomly assigned to receive either 200 mg/day tongkat 
ali (Physta®, Biotropics Malaysia Berhad; Shah Alam, 
Selangor, Malaysia) or placebo for four weeks. Researchers 
used the same standardized, patented, hot water-extracted 

tongkat ali (standardized to 22% eurypeptides) that has 
been used in previous human tongkat ali supplementa-
tion studies. The patent discloses a process wherein tong-
kat ali roots undergo an aqueous extraction and, when 
combined with high-performance liquid chromatography 
(HPLC) and size-exclusion chromatography, yield a bioac-
tive peptide fraction (a 4300 dalton glycopeptide with 36 
amino acids) responsible for restorative effects on testos-
terone levels. 

At baseline and post-supplementation, mood states 
and hormone profiles were analyzed as primary outcome 

measurements. The researchers did not separate 
results for males and females but reported only their 
combined data. Mood state was assessed using the 
validated Profile of Mood States (POMS) survey. 
Free cortisol and testosterone levels were assessed 
in saliva samples collected three times during each 
collection day (morning, afternoon, and evening) at 
baseline and after four weeks of supplementation. 
Secondary measurements included liver enzymes 
(alanine aminotransferase [ALT] and aspartate 
aminotransferase [AST]), body weight, and body-
fat percentage. 63 subjects (32 men and 31 women) 
completed the study. One woman in the supple-
ment group did not return final samples. Three 
subjects — two in the tongkat ali group and one 

Tongkat Ali Standardized Extract Improves Testosterone and 
Stress Hormone Balance and Mood Parameters in Subjects with 
Moderate Stress

Reviewed: Talbott SM, Talbott JA, George A, Pugh M. Effect of tongkat ali on stress hormones and psycho-
logical mood state in moderately stressed subjects. J Int Soc Sports Nutr. 2013;10(1):28. doi: 10.1186/1550-2783-
10-28.

 800.729.8509

 www.gfcherbs.com

RESEARCH REVIEWS

Tongkat Ali Eurycoma longifolia. Photo ©2014 Jason Chan



www.herbalgram.org  •  2014  •  I S S U E  101  •  37

RESEARCH REVIEWS

in the placebo group — reported feeling unusually fatigued 
during the first two weeks of the study. No other adverse 
events or side effects were reported.

There were no significant changes in markers of liver 
function (AST/ALT), body weight, or body-fat percent-
age. Mood state surveys showed mixed results, with no 
effects observed between groups for parameters of depres-
sion, vigor, or fatigue. Significant improvements were found 
in the tongkat ali group compared to placebo for tension 
(-11%), anger (-12%), and confusion (-15%). A nonsignifi-
cant trend (P=0.083) was found for improvement in over-
all wellbeing in the tongkat ali group (+3% in global mood 
state). Salivary free cortisol and free testosterone levels 
were significantly improved by tongkat ali supplementa-
tion, with reduced cortisol (-16%), increased testosterone 
(+37%), and overall improved cortisol/testosterone ratio 
(-36%) compared to placebo. Error bars are shown in the 
figures; however, there is no indication of whether or not 
they signify standard error or standard deviation. They are 
remarkably stable, however. The authors did not specify the 
time or day of the female cycle during which samples were 
taken.

The authors conclude that tongkat ali root extract supple-
mentation can influence anabolic/catabolic stress hormone 
balance and mood state parameters in subjects with moder-
ate stress levels. They found that 200 mg/day supplemen-
tation of patented, standardized, water-extracted tongkat 

ali improved stress hormone profile by significantly lower-
ing cortisol and increasing testosterone levels. Tongkat 
ali supplementation also was found to significantly lower 
certain negative mood state parameters (tension, anger, and 
confusion). Future trials should have a larger number of 
cohorts and separate results for males and females. 

—Alexis Collins
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By Lindsay Stafford Mader

Butterfly Weed Asclepias tuberosa. Photo ©2013 Steven Foster
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ach year, as fall’s cooler temperatures signal 
the coming of winter, monarch butterflies 
(Danaus plexippus, Nymphalidae) commence 
their journey south, flying 50 to 100 miles a 
day from breeding grounds in North America 
to their winter habitat in the oyamel fir forests 

of Central Mexico.1 During their migration and summer 
breeding period, adult monarchs drink the nectar of a vari-
ety of plants and flowers, such as yarrow (Achillea millefo-
lium, Asteraceae) and primrose (Primula vulgaris, Primu-
laceae),2 but will depend most heavily on a single genus of 
plants — the milkweeds (Asclepias spp., Apocynaceae) — as 
the only food source for their offspring. Just as they have 
evolved to travel the same route every year using an internal 
compass, monarchs also have acquired the instinct to lay 
their eggs on no other plant.3 

The milkweed genus Asclepias comprises about 130 
species, although monarchs are thought to feed on just 27 
milkweeds native to North America.4-6 While this article 
focuses on species native to the United States, many species 
occur in tropical parts of the Americas and in Africa. The 
geographic distribution of US species varies, with some 
milkweeds flourishing in the Northeast and others being 
more abundant in West. They are hardy wildflowers that 

grow in diverse and oftentimes dry locales, such as prai-
ries, pastures, and roadsides. As perennials, milkweeds stay 
dormant through the winter and grow back from root in 
the springtime. (Bloodflower [A. curassavica], also called 
tropical or scarlet milkweed, is the only annual milkweed 
species, although it can be grown as a perennial in locations 
with no frost year-round.) 

Most milkweeds grow to at least one foot high, with some 
reaching more than six feet, and have tough, green stems 
full of strong fibers, two or three often long and narrow 
leaves at each node, and clusters of small flowers that vary 
in color depending on species, from vivid pinks to mellow 
oranges to soft whites.5 Milkweeds also produce pods full 
of seeds with fluffy white hairs that make them float in the 
wind for dispersal.  

The name milkweed comes from the thick, white latex 
the plants secrete when punctured. Butterfly weed (A. 
tuberosa) — which is referred to as pleurisy root when just 
the root is being discussed3 — is the only milkweed species 
with clear sap. Milkweed species vary in toxicity, typi-
cally mild in humans. Milkweed has been known to harm 
some livestock, including cattle, goats, horses, fowl, and 
sheep.4,6 While studies in which animals were intentionally 
fed concentrated milkweed preparations in order to test for 

“A weed is a plant whose virtues have not yet been discovered.”
—Ralph Waldo Emerson

Swamp Milkweed Asclepias incarnata and Monarch Butterfly. Photo ©2013 Derek Ramsey
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toxicity found strong adverse effects,5 the real risk of such 
poisonings is rare. 

“This generally only occurs under conditions of poor 
management,” said Carl Stenoien, a PhD student at the 
University of Minnesota’s Monarch Lab in St. Paul (email, 
September 9, 2013). “These animals have a natural aversion 
to the bitter taste and toxic effects of milkweeds. Ingestion 
may occur if the plants are incidentally dried and baled 
or in overgrazed pastures where preferred forbs or grasses 
have been consumed and milkweeds are the only remain-
ing plants.”

Small flowers on the milkweed plant contain ample 
nectar, attracting butterflies, bees, hummingbirds, and 
other pollinators that collect large amounts of pollen (as 
opposed to tiny individual grains) stored in small sacs on 
the flowers.3 Thus, milkweed serves significant roles in 
supporting pollinators — especially bumblebees and honey-
bees5 — throughout the warmer months when other polli-
nator plants are not in bloom. It also supports non-harmful 
and beneficial insects such as mite-eating ladybeetles.3

Traditional Uses by Humans 
It is not just the wondrous monarchs and other insects 

that derive benefits from the milkweed, as humans have 
used various Asclepias species for centuries to treat myriad 
health conditions. According to Volume II of The Useful 
Wild Plants of Texas, the Southeastern and Southwestern 
United States, the Southern Plains, and Northern Mexico — 
a text that dedicates 75 pages to the milkweeds — “The 
genus Asclepias, many species of which occur in Texas, have 
so many, such varied, and such significant uses that the 
genus is one of the most highly valued in this work…. The 
number of medicinal uses of Asclepias, including cures and 
treatments for almost every system of the body, is nothing 
short of phenomenal.”5

As is common with many medicinal plants, the active 
chemicals in milkweed are responsible for the plant’s toxic 
properties as well as its therapeutic benefits. Within the 
milkweed latex are steroids called cardenolides, which 
exhibit cardiotonic — and sometimes cardiotoxic — prop-
erties. Some milkweed species, such as inmortal (A. aspe-
rula), have high levels of cardenolides, while others, such 
as showy milkweed (A. speciosa) and swamp milkweed 
(A. incarnata), have lower levels.5,6 Different populations 
within the same species can produce varying levels of carde-
nolides due to ecological factors. Additionally, the plant 
part containing the strongest cardenolide concentration 
often varies from species to species.

“In addition to the variation in cardenolides between 
species, there can be great variation within a species as 
well,” said Stenoien of the MonarchLab. “Whether plants 
are water-stressed, grown in sun or shade, fertilized, or have 
recently been grazed by herbivores all affect the concentra-
tion and localization of the cardenolides. Depending on 
these local factors, the toxicity of a single milkweed plant 
may fluctuate greatly on time scales ranging from minutes 
to months.”

Cardenolides, a type of cardiac glycosides, are found in 
many plants in addition to milkweeds, such as the highly 
toxic common oleander (Nerium oleander, Apocynaceae) 

and foxglove (Digitalis spp., Scrophulariaceae), which 
contains the important cardenolides digoxin, digitoxin, 
and lanoxin. Cardiac glycosides inhibit the sodium-potas-
sium pump in the cell membranes, resulting in increased 
concentrations of intracellular sodium — which in turn 
causes increased calcium levels — and decreased potassium 
in the cells of the heart. According to Useful Wild Plants, 
“Combined with indirect vagal stimulation, this slows the 
heart and produces a more forceful beat.”5 These plant 
chemicals, which reportedly have been used in traditional 
medicine for about 1,500 years, are employed as pharma-
ceutical drugs to treat congestive heart failure and present 
potential as novel cancer therapeutic agents.7 

Although a search of the PubMed database for “milk-
weed,” “Asclepias,” and “pleurisy root” suggests that no clin-
ical research has been conducted on any of the milkweeds 
mentioned in this article,8 a few human trials in the 1960s 
and ’70s studied the potential asthma-reducing benefits of 
a species found in India known commonly as Indian ipecac 
(A. asthmatica), which was studied under its synonym, 
Tylophora indica.9,10

Uses by Native Americans. Milkweeds have been used 
traditionally to treat a multitude of conditions, and several 
in vitro studies have supported the plant’s antimicrobial 
and antiseptic activity.5 Numerous native tribes throughout 
the Americas — including the Navajo, Iroquois, Cherokee, 
Blackfoot, Meskwaki, and others — extensively employed 
various parts of milkweed species. Anthropologist Daniel 

Native American 
enthusiasm for the 
milkweeds was widely 
shared by Euro-
Americans from the 
earliest times until the 
turn of the twentieth 
century. One species 
or another was listed 
in the United States 
Pharmacopeia from 
the first edition in 1820 
until at least 1905.
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Moerman, PhD, who has spent decades studying the usage 
of plants by Native Americans, told HerbalGram that there 
are over 300 milkweed uses documented in the Univer-
sity of Michigan’s Native American Ethnobotany database 
(email, September 12, 2013). Crushed milkweed leaves were 
used externally to treat skin ulcers, skin cancers, wounds, 
ringworm, and headaches, while the root was made into a 
powder or juice and applied topically to cure tumors and 
to treat wounds, boils, and rashes. The sap was used exter-
nally for leprosy, to make warts and freckles disappear (due 
to its caustic properties), to lighten skin, and to treat ear 
infections (by the Maya). The seeds were sometimes used 
on sores. 

Internally, milkweed was often relied upon by Native 
Americans and European settlers to treat snakebites.5 Some 
tribes are reported to have made various milkweed concoc-
tions, while others such as the Choctaw simply chewed on 
the root of whorled milkweed (A. verticillata).5 Due to the 
plants’ reported ability to draw out snake venom, some also 
used milkweed root, latex, leaves, or boiled seeds externally 
for snakebites. 

Many tribes chewed milkweed root to treat sore throats 
and rashes, while native peoples in Mexico drank the latex 
or ate the flowers, leaves, or stems to treat rabies in humans 
and animals.5 Some ingested root preparations for hemor-
rhaging, and many native and settler groups throughout 
the Americas took the root — especially that of A. tuberosa 
— to treat respiratory conditions, including pleurisy, lung 

inflammation, colds, etc.5,11 Additional internal traditional 
uses included toothache; heart conditions; fever; headache; 
digestive conditions including gas, indigestion, diarrhea, 
and vomiting; and as a contraceptive and abortifacient 
(although the late, renowned Southwest herbalist Michael 
Moore contested the latter usage, claiming milkweed is 
strong enough to cause intense nausea and nothing more5).

Uses by 18th and 19th Century Physicians. Mean-
while, medicinal milkweed preparations had somewhat 
widespread usage, documentation, and recommendation in 
the 1800s and early 1900s by Eclectic physicians, the Cana-
dian pharmaceutical industry, and American botanists and 
medical physicians, such as the 1880 vice-president of the 
American Medical Association Francis Peyre Porcher, MD. 
According to the milkweed chapter of Dr. Moerman’s 1981 
book Geraniums for the Iroquois: A Field Guide to American 
Indian Medicinal Plants, “Native American enthusiasm for 
the milkweeds was widely shared by Euro-Americans from 
the earliest times until the turn of the twentieth century. 
One species or another was listed in the USP [United States 
Pharmacopeia] from the first edition in 1820 until at least 
1905.”11

The 16th edition of The Dispensatory of the United States 
of America, published in 1888, documented numerous uses 
of pleurisy root, including as a diaphoretic, expectorant, 
and astringent; and to treat catarrh, pneumonia, pleurisy, 
consumption, diarrhea, dysentery, rheumatism, etc.12 In 
1863, Dr. Porcher reported that some doctors in South 

Whorled Milkweed Asclepias verticillata.  
Photo ©2013 Mark Fickett
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Monarch larva eating Milkweed leaf Asclepias spp. 
Photo ©2013 Daniel Moerman
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Carolina used “A. asperula and A. tuberosa roots in tea or 
powder preparations as a salivary stimulant. Apparently in 
the middle of the nineteenth century, the soreness of the 
mouth caused by using Asclepias roots was much less severe 
than the side effects of using the then popular mercurial 
preparations.”5 In 1828, The New-England Farrier and 
Family Physician suggested milkweed for dropsy (edema), 
dysentery, and piles (hemorrhoids), while Massachusetts 
physician and Revolutionary War surgeon James Thacher, 
MD, recommended the root powder for gas and indiges-
tion in 1813. 

The Eclectic physicians of the late 19th and early 20th 
centuries used pleurisy root to treat respiratory conditions, 
particularly pneumonia, as well as pleurisy root tinctures or 
teas to treat fever in children.13 In the pandemic influenzas 
of the early 1900s, according to a 2006 article in the jour-
nal Alternative Complementary Therapy, A. tuberosa prepara-
tions were used for “chest pain, lung inflammation, cough-
ing, and to reduce bronchial symptoms.”8 The Eclectics also 
used swamp milkweed root primarily as a diuretic, espe-
cially for cardiac edema, and for intestinal parasites in the 
formula King’s Entozoic.14

Uses by Contemporary Herbalists. More recent herbal-
ists have continued to use milkweed for respiratory prob-
lems. Daniel Gagnon, RH (AHG) — a medical herbalist 
and owner of the herbal medicine company Herbs, Etc. in 
Santa Fe, NM — said that he “truly, deeply” knows and 
uses just two milkweed species: inmortal and pleurisy root. 
He noted that many American herbalists are familiar with 
pleurisy root from studying the Eclectic texts, including the 
1854 King’s American Dispensatory (King), the 1898 King’s 
American Dispensatory (Felter and Lloyd), the 1922 The 
Eclectic Materia Medica, Pharmacology and Therapeu-
tics (Felter), and the 1915 American Materia Medica, Ther-
apeutics and Pharmacognosy (Ellingwood). Additionally, 
herbalists who have studied with Michael Moore or other 
teachers who were taught by Moore know and use inmortal, 
which is native to the Southwest United States. 

Gagnon sees these two species as medicines for treatment 
of inflammation of the pleural membranes surrounding the 
lungs, removal of accumulating fluids at the bottom of the 
lungs, activation of phlegm excretion from the lungs, and 
restoration of inflamed membranes surrounding the heart 
(pericardium) and stomach (peritoneum).

“I know there are many other places where these two 
roots have been used, but lungs clearly come to mind when 
I think of inmortal and pleurisy root,” said Gagnon (email, 
July 28, 2013). “I personally have been using inmortal and 
pleurisy root in my clinical practice for over 30 years and 
have never had a client experience negative effects from 
these two herbal medicines.”

Gagnon noted that pleurisy root is used in the Herbs, 
Etc. formulation called Respiratonic®, which has been on 
the market for more than 40 years and consistently ranks in 
the company’s top-10 bestselling products.

“We have old-time wildcrafters that sell us inmortal 
root every fall,” he said. “One of my wildcrafters has been 
picking inmortal for over 60 years. At this time I don’t see 
that the adoption of these two herbs by the [conventional] 
medical profession will occur because of [the] way they 

use medicines. This plant/drug/therapy is good for this 
problem/disease/condition. One pill/one condition medi-
cal doctors are not trained to think of tissue conditions 
and working from an energetics point of view. I believe 
that herbalists are the ones that are going to keep using this 
medicine. So, in effect, I am saying that the use of this plant 
will remain relatively insignificant.” 

Fellow herbalist David Winston, RH (AHG) — director 
of the Herbal Therapeutics Research Library and president 
of Herbalist and Alchemist, Inc. in Washington, NJ— reit-
erated American herbalists’ usage of pleurisy root as a tea or 
tincture and explained that it is often used according to the 
Eclectic indication “that it hurts to breathe,” as well as for 
lung conditions accompanied by fever, congestion, or sharp 
pain when coughing; as a diaphoretic especially for fevers 
with bronchial involvement; and to help reduce emotional 
agitation or irritability in people with high fevers. 

“It can also be used for intercostal neuralgia (when the 
chest muscles hurt), and it is actually quite effective for 
that,” he said. 

Additionally, Winston noted that the sap of common 
milkweed (A. syriaca) is occasionally used as a topical treat-
ment for warts. If overdose of internally ingested pleurisy 
root does occur, Winston noted that it can cause nausea, 
vomiting, and diarrhea. He also cautioned that overdose of 
inmortal — which he said should not be used with conven-
tional cardiac medications or by people with overt heart 
disease — may cause nausea and vomiting as well.

“These are strong medicines, not tonics, and are, in my 
opinion, best left to people who are knowledgeable about 
their use,” said Winston. “Small amounts of pleurisy root 
are relatively safe, especially when used in a larger formula. 
None of these should be used internally during pregnancy.”

Food and Fiber Uses. Milkweed also has been used 
extensively for non-medicinal applications. As Useful Wild 
Plants documents, Native American and Canadian First 
Nation tribes — including the Hopi, Kiowa, Zuni, Chey-
enne, Menominee, and others — used many parts of the 
milkweed plant for food, cooking the stems like one would 
asparagus and to season soups, cooking the leaves with 
meat or eating them raw, making the dried latex into chew-
ing gum, and boiling the seed pods alone or with meat.5 
Flowers also were used to make preserves, added to venison 
broth soup and cornmeal, or eaten raw. Modern foragers 
in the United States sometimes use the flowers, seed pods, 
and detoxified greens in various dishes, such as stir-fries, 
soups, or casseroles, although others avoid milkweed due to 
perceptions of potential toxicity.5 

Native tribes also used milkweed as a dye for textiles 
and ceramics.5 Native Americans used the stem fiber to 
construct bowstrings, fish nets, baskets, twine, and other 
products. More recently, the fine-yet-durable seed pod 
fiber has been used for insulation and soundproofing 
and to absorb spilled oil, and a few select US companies 
use common milkweed seed floss to stuff hypoallergenic 
pillows and comforters.5 During World War II, the US 
government began subsidizing milkweed crops for the seed 
floss’s use as insulation in sleeping bags, helmets, pillows, 
and more. Hummingbirds use the seed fiber to build nests, 
and some have proposed that these tiny birds were the first 
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Inmortal Asclepias asperula.
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Butterfly Weed Asclepias tuberosa.
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Inmortal Asclepias asperula.
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Milkweed Asclepias tuberosa.
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Purple Milkweed Asclepias purpurascens.
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Purple Milkweed Asclepias purpurascens.
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Swamp Milkweed "Ice Ballet" cultivar Asclepias incarnata. Photo ©2013 Derek Ramsey

Monarch larva eating Bloodflower Asclepias curassavica.  
Photo ©2013 Derek Ramsey
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to discover the insulation properties of the seeds.5 Unfortu-
nately, despite its rich history as a traditional medicine and 
fiber product with bright commodity potential, milkweed is 
currently viewed by most farmers and ranchers as an obnox-
ious weed.

Importance of Milkweed for Monarchs, Impact of 
Decline, and Possibility of Restoration

Importance. Female monarchs lay their eggs on no other 
plants but milkweeds.15 The eggs hatch in just three to four 
days and monarch larvae — those pudgy caterpillars with 
thin stripes of yellow, black, and white — emerge to repeat-
edly shed their skin and grow larger, all while constantly 
feeding on the milkweed, particularly the leaves and flowers. 
Depending on the ambient temperature, the larvae will feed 
for up to two weeks and then enter the pupal stage during 
which they encase themselves in silk chrysalises. Two weeks 
later, adult monarch butterflies emerge. Three generations of 
monarchs will go through this process in North American 
breeding grounds until the fourth generation migrates south 
to Mexico. (Monarch populations west of the Rocky Moun-
tains spend the winter in California, while populations on 
other continents and islands may or may not migrate.) 

While feeding on milkweed, the larvae ingest cardeno-
lides and store these chemicals in their tissues through the 
remaining stages of metamorphosis and into their adult life, 
thus exhibiting toxicity to potential vertebrate predators. If 
a bird consumes a monarch that has fed on milkweed with 
enough cardenolides, the butterfly will taste bitter and may 
even cause vomiting.5,6 Thereafter, that bird will associ-
ate the monarch’s unique colors and patterns as a warning 
sign. Most of these toxins are concentrated in the wings, 
and studies have shown that a higher proportion of brightly 
colored, bitter monarchs survive bird attacks than do more 
palatable monarchs, potentially allowing these individual 
monarchs another chance to mate and pass on genes that 
confer toxicity and bright coloration.6,11 Because milkweed 

species contain varying levels of cardenolides, monarchs can 
present different levels of toxicity to predators depending on 
their specific larval host plant. 

In 2010, scientists writing in the journal Ecology 
Letters proposed that monarchs additionally choose to 
lay their eggs on milkweed due to a possible medicinal 
benefit for their offspring — behavior they refer to as 
“trans-generational medication.”16 A protozoan parasite is 
known to infect monarch larvae and develop into harmful 
parasitic spores that cover the bodies of adult butterflies. 
Previous studies have found that when monarchs lay their 
eggs on certain milkweed species with more cardenolides, 
such as A. curassavica (bloodflower), parasite infection in 
their young is greatly reduced. The Ecology Letters study 
echoed these previous results: “All tested parasite genotypes 
produced lower spore loads on monarchs reared on A. curas-
savica than those reared on A. incarnata. Consequently, 
infected monarchs reared on A. curassavica had longer life 
spans than those reared on A. incarnata.” A later study 
conducted by the scientists in 2012 had similar conclusions. 
The researchers wrote, “as our results indicate, monarchs 
can obtain tolerance to infection by using particular species 
of milkweed.”17 

Decline. Monarch populations are measured according to 
the amount of land they occupy during their overwintering 

Once widespread, milkweed 
populations are decreasing 
largely due to increased usage 
of herbicides/pesticides across 
American farmland alongside 
increasingly frequent planting of 
genetically modified (GM) crops.

Cultivated Asclepias tuberosa in Los Alamos, CA. Photo ©2013 Strategic Sourcing, Inc.
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season in central Mexico.3 A recent survey conducted by 
World Wildlife Fund found a 59% decrease in colony size 
from 2012.18 While it is generally accepted that there are 
many contributing factors to monarchs’ decline, including 
the degradation of overwintering habitat, most experts cite 
dwindling milkweed populations and the rapidly changing 
global climate as the predominant threats.3,18,19

Once widespread, milkweed populations are decreasing 
largely due to increased usage of herbicides/pesticides across 
American farmland alongside increasingly frequent plant-
ing of genetically modified (GM) crops.3,20 As the farming 
of herbicide-resistant row crops has increased, so has the 
decline of milkweed and monarch populations. Twenty-one 
milkweed species are currently classified by some US states 
as endangered, threatened, or of special concern. 

A loss of undeveloped countryside also has meant less 
habitat range for milkweeds. According to a presentation 
at the 2012 Monarch Biology and Conservation Meeting 
given by Orley Taylor, PhD, of the University of Kansas’s 
Monarch Watch, milkweed habitat has decreased by about 
160 million acres in the past 17 years, which represents 20% 
of the monarch’s eastern US breeding area.20 This land is 
now being used for corn and soybean farming, as well as 
expanding urban development. Planned and controlled 
removal of milkweed is also an issue. As MonarchLab 
explains the situation, “It’s unfortunate that the monarch 
host plant has the word ‘weed’ in its name, as there are 
some cities and counties that consider it a noxious weed, 
and actively remove the plant.”19

“I used to see large amounts of pleurisy root on Route 81 
through Virginia,” said herbalist Winston, “and over the 
years the amount of pleurisy root declined to point where 
you hardly ever see it.”

Several herb companies and bulk herb distributors sell 
milkweed, most often pleurisy root, including Winston’s 
Herbalist and Alchemist, as well as Herb Pharm, Nature’s 
Answer, Herbs Etc., Blessed Herbs, and others. A few of 
these businesses, such as Strategic Sourcing, Inc., cultivate 
milkweed while others wild harvest it. Still, Winston noted 
that it is unclear what impact this has had on milkweed 
populations. The nonprofit United Plant Savers categorized 
A. tuberosa as a “to-watch” species on its May 2012 Species 
At-Risk list, although it does not indicate if the primary 
threats are harvesting, habitat destruction, eradication, 
etc.21 

“While it is not one of the top 50 herbs in commerce, 
there is definitely a consistent market for it,” said Winston.

Additionally, because bees are the major pollinator of 
milkweed,5 the current decrease in bee colonies may also 
have a negative effect on milkweed. 

Whatever the cause for milkweed decline, it is compro-
mising monarch numbers. “Fewer plants may result in 
higher per plant monarch density, which can increase the 
risk of spreading disease and can result in competition 
for food between larvae,” according to the Monarch Joint 
Venture.4 And, if monarch larvae ingest too little of the 
cardenolides in milkweed, they will be more susceptible to 
predators.5 

Considering the remarkable life cycle and annual, multi-
generational migration of the monarch, a continued decline 

of these butterflies would be a major loss to the many who 
cherish their existence, as would a furthered waning of 
milkweed populations. 

“I would venture to say that we need to protect this plant 
from herbicides and its eradication,” said herbalist Gagnon. 
“Losing this herb would mean that we would lose two of the 
best plants for inflammation of the lungs, heart, and intes-
tines where the serous membranes are seriously compro-
mised. I do not know of other herbal medicines that work 
as effectively for that purpose.” 

Restoration. Current monarch conservation efforts in 
North America seek to address several causes of monarch 
decline, including the restoration of milkweed populations. 
Various monarch organizations in the United States are 
leading campaigns to increase the supply and demand of 
native plants and seed; produce more native seed in milk-
weed states; collect, process, and provide milkweed seed; 
raise awareness of the value and potential markets for milk-
weed; encourage landowners, gardeners, and other inter-
ested individuals to plant native milkweed; and map milk-
weed populations in the western United States.

More information on monarchs and milkweed, and tips 
on how to create a milkweed habitat to attract monarchs, 
is available at the Monarch Joint Venture website at www.
monarchjointventure.org. 
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When asked the role of plants in their War of Indepen-
dence, Americans typically cite the Boston Tea Party. On 
the evening of December 16, 1773, several dozen colo-
nists, some dressed as Native Americans, boarded three 
British ships and pitched 342 chests of tea into Boston 
Harbor. The rebels’ refusal to endure “taxation without 
representation” helped to set the American Revolution in 
motion.   

But there exists a much more contributory 
ethnobotanical factor leading to the American Revolu-
tion, one that appears in relatively few history books.

Several hundred years ago, the British Royal Navy 
represented the most powerful naval force in the world, 
and played a key role in establishing and maintaining 
the global dominance of the British Empire. Prior to the 
advent of the airplane and air power in general, the coun-
try that patrolled the oceans controlled the world.

However, by the 18th century, the British Navy faced a 
clear and present danger — and not from another fighting 
force. Great sailing ships required tall masts and, in the 
age prior to the invention of composite materials, these 
masts were made from towering trees growing in primary 
forests. Old English oaks (Quercus robur, Fagaceae) had 
proven excellent choices, but these botanical titans had 
long disappeared from the English landscape. The British 
were increasingly reliant on tall trees from Baltic forests, 
until they found something bigger and better: 230-foot 
white pines (Pinus strobus, Pinaceae) from New England. 
Now, it seemed, he who controlled the white pines might 
control the oceans — and the world.1 

Hence, the English chose to claim these trees for the 
British Crown, and sent representatives to the colonies 
to carve the King’s Insignia — the “Broad Arrow” — on 
the giant pines and other species suitable for the Royal 

Ethnobotany of Warfare
notes on the

“The problem with history,” the late ethnobotanist Richard E. Schultes, PhD, frequently used to say in his ‘Plants 
and Human Affairs’ course, “is that it is written by historians who often know little or nothing about botany or 
ethnobotany. Much of our history can and should be written in terms of plants and their effects on human affairs.”

By Mark J. Plotkin, PhD

"U.S.S Constitution — Old Ironsides," by Marshall Johnson
Artwork courtesy of United States Library of Congress
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Navy. Understanding the value of this botanical treasure, 
the Colonists became the Rebels. They would build their 
own navy and, ultimately, their own empire.2  The US 
Navy’s oldest fighting frigate, the U.S.S. Constitution — 
better known as “Old Ironsides” and still berthed at Boston 
Harbor — was constructed in the 1790s with masts of New 
England white pine. In fact, Harvard historian R.G. Albion, 
in his classic book Forests and Sea Power (1999) concluded 
that inferior masts undercut the effectiveness of the Royal 
Navy during the American War for Independence.3

The use and abuse of forests has been deeply entwined 
with the rise and fall of empires, long before the Ameri-
can hegemony appeared on the scene. Both the Greek and 
Roman Empires were built on — and of — wood. While 
modern people generally associate the great buildings of 
ancient Athens and Rome with marble, most structures 
were constructed of wood. Even the Parthenon itself — 
and the famous giant statue of the goddess Athena by 
Phidias inside — required enormous amounts of weight-
bearing timbers.4 Also carved from wood were Greek and 
Roman weapons (including spears, shields, bows, arrows, 
and catapults) and means of transportation (carts and 
chariots, as well as merchant vessels and warships). More-
over, Rome at its height harbored a population between 
800,000 and one million people, and meals for these 
citizens were cooked over wood fires. This is in addition 
to all the lumber that was burned to fire their ceramics, 
to extract precious metals, and to heat their ubiquitous 
Roman baths.5 

The vaunted Roman Army could no more fight or 
travel — or even eat — without wood than the US mili-
tary can conduct any of these activities without petroleum. 
Twenty-five hundred years ago, Plato (428 – 348 BCE) 
in his Critias complained that, within his lifetime, the 
loss of timber had denuded the hills and plains surround-
ing Athens and caused massive soil erosion5; today, both 
Greece and Italy remain largely deforested. The fall of the 
Roman Empire has been attributed to many factors — 
from the barbarian invasions, to the collapse of social and 
economic institutions, to lead in the drinking water — but 
it was the wanton destruction of their woodlands that seri-
ously undercut the fighting forces of both empires.

Of course, the martial capabilities of ancient armies 
were dependent on another range of plant products: medi-
cines. An army that cannot heal its wounded soldiers and 
send at least some back to battle faces serious limitations 

as an effective fighting force.
The Romans were ethnobotanical opportunists, instruct-

ing their physicians to query the local tribes about the 
healing properties of local plants, thereby enriching the 
Imperial pharmacopeia. Indeed, the most famous natural 
historian of the ancient world was Pliny the Elder (CE 23 
– 79), who served in the Imperial military. In one instance 
the Roman troops were fighting in what is now the Neth-
erlands, and the men became increasingly incapacitated 
by scurvy, which is characterized by malaise and lethargy. 
An allied local tribe, the Frisians, informed Pliny that this 
disease could be cured by consuming a local dock (Rumex 
crispus, Polygonaceae), which is now known to be relatively 
rich in vitamin C.6 The Romans recovered and fought 
on.7 Notably, the British Royal Navy discovered a remedy 
for scurvy only in the 1700s, at which point their sailors 
became known as “limeys” due to their regular consump-
tion of citrus.  

The history and legends of the ancient Mediterranean 
brim with tales of plants that that harm as well as heal. 
The ancient Greek word for poison, toxicon, is derived 
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from the ancient 
Greek word for arrow, 
toxon.8 The legendary 
Hercules was said to 
have employed arrows 
with tips poisoned 
with the blood of 
the deadly Lernean 
Hydra. But the Hydra 
was first summoned 
from its lair when the 
Greeks shot f laming 
arrows tipped with 
plant-derived pitch, 
which suggests that 
the ancient Hellenes 
employed both plant 
and animal products to enhance the efficiency of their 
weapons. In another tale fraught with metaphor, the 
centaur Chiron — who in myth not only served as Hercu-
les’ teacher, but taught medicine to humans — was killed 
by an errant, Hydra-blood-tipped arrow, shot by Hercules at 
other centaurs who were drunk and disorderly.9

Chiron also trained other mythological figures impor-
tant to the ancient Greeks, including Achilles, Asclepias, 

and Jason. All of 
these were botani-
cally immortalized by 
the plants named after 
them; Chiron being 
commemorated in no 
less than seven genera: 
Centaurea, Centau-
rium, Centaurodendron, 
Centauropsis, Centauro-
thamnus, Centauroser-
ratula, and Chironia. 
Asclepius gave his name 
to milkweeds (Asclepias 
spp., Asclepiadaceae), 
while Jason is commem-
orated in the genus Jaso-

nia (Asteraceae). Achilles is memorialized as the genus 
Achillea (Asteraceae), the much-valued yarrow, used in the 
ancient world for stanching blood flow from wounds.8,10

An overlooked figure in ethnobotany, Aristotle (348 – 
322 BCE), is today most widely celebrated for his philo-
sophical teachings. As the greatest polymath of his time, 
however, he almost certainly learned medicinal plants from 
his father, who served as court physician to the King of 
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Macedon. Aristotle undoubtedly conveyed these teach-
ings to his most famous pupil, Alexander the Great (356 
– 323 BCE). Like any outstanding general, Alexander had 
to be concerned with the welfare of his troops, particularly 
any compound that could heal wounded warriors there-
fore permitting them to fight another day. Legend has it 
that Alexander captured the island of Socotra, midway 
between Somalia and Yemen, to guarantee access to healing 
aloes (Aloe spp., Xanthorrhoeaceae) found on the island11 
(though disregarded as authentic by modern historians). 
More likely, any ethnomedical interest in Socotra by Alex-
ander or any other warriors was linked with the presence of 
myrrh and frankincense, medicines of major import in the 
ancient world.

The Iliad represents one of the best accounts of battle 
injuries in ancient warfare: There were 147 different 
wounds detailed in Homer’s epic poem.8 Medical historian 
Mirko Grmek wrote: “the author of the Iliad describes with 
remarkable anatomical precision, and not without some 
delight, a great number of highly varied wounds 
visited upon the warriors fighting before the walls 
of Troy. In some ways these descriptions consti-
tute the oldest surgical report of losses in a military 
campaign.”12

Opium
While the author of The Iliad provided detailed 

accounts of combat wounds, less specificity was 
granted to the treatments, though both plants and 
charms are mentioned. At that stage of human 
history, one battlefield standard was opium, the 
narcotic alkaloid-containing latex from the opium 
poppy (Papaver somniferum, Papaveraceae).13 In fact, 
opium represents the most important plant employed 
for wound treatment from prehistory to the present 
day, being the source of the prescription analgesics 
codeine and morphine.

Medicinal use of opium arose as early as the 
Neolithic period. A famous Cretan terracotta 
statue with three opium capsules growing out of 
a hat now serves as the symbol of the Journal of 
Ethnopharmacology. The first documented cultiva-
tion of these poppies took place in the Fertile Cres-
cent by the Sumerians in ca. 3400 BCE. The earli-
est mention of medical use of opium dates back to 
the reign of Assurbanipal (668 – 627 BCE). It was 
employed widely in Sumerian, Egyptian, Greek, 
Roman, Indian, Persian, and Arab medicine. The 
earliest discovery of opium prepared as a medicine 
was in the tomb of the Egyptian royal architect Cha 
from the 15th century BCE.13

Opium was used for many purposes in ancient 
Egypt — it is repeatedly recommended in the Ebers 
Papyrus from 1550 BCE.14 Two essential uses would 
have been for pain relief and as a soporific. Both 
the Greek physician Dioscorides (ca. CE 40 – 90) 
and the Roman naturalist Theophrastus (371 – 287 
BCE) recommended opium for these purposes.8 In 
fact, Dioscorides was a military physician in Nero’s 
army and collected information on healing plants 

during his travels. His book, De Materia Medica, served as 
a standard ethnomedical reference for up to 15 centuries.

A famous passage in Homer’s Odyssey refers to nepen-
the, the drug that induces forgetfulness: “Helen, daugh-
ter of Zeus, poured a drug, nepenthe, into the wine they 
were drinking which made them forget all evil.” While 
some have posited that this refers to absinthe (Artemisia 
absinthium, Asteraceae), hashish, or some other cannabis 
derivative (from Cannabis sativa, Cannabaceae), opium is 
the most compelling candidate.13 With respect to the need 
to “forget”: Could this be an ancient prescription for the 
treatment of post-traumatic stress disorder?

Wine
While opium is widely known as an important drug 

of ancient times, wine is seldom regarded as a therapeu-
tic compound even though its use dates back to the first-
recorded history. Like the opium poppy, the wine grape 
(Vitis vinifera, Vitaceae) was first appreciated by the human 
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species in Neolithic times. Winemaking has been docu-
mented as early as 7000 BCE in the Georgian Caucasus 
and shortly thereafter in Persia and Armenia. Wine was 
an important item of trade in the ancient Mediterranean 
region: From Phoenician shipwrecks to the tomb of King 
Tut (1341 – 1323 BCE), there is ample evidence that wine 
was produced, bought, and sold throughout the ancient 
world.15

Two important practical uses for wine in ancient times 
bear mentioning. Wine and other fermented beverages 
often were safer to drink than water.15 This would have 
been exceedingly important for armies on the march. 
Soldiers of the day were unlikely to know which sources 
of water were clean and potable, and large groups living in 
cramped quarters would be prone to pollute local streams, 
ponds, or small rivers. Wine also served as an important 
menstruum: a liquid in which other plant materials could 
be dissolved and consumed. Opium and other botanicals 
were often administered in this form, with the alcohol 
serving as a solvent that would extract chemicals from the 
plants. 

Wine itself was medicinal: certainly as a soporific, some-
what as an anesthetic, and — perhaps most important of 
all — as an antimicrobial. Wine as a medicine appeared 

in a Sumerian pharmacopeia, was recom-
mended for medical use in the Kahun, the 
Edwin Smith, and the Ebers papyri, and is 
cited in both the Old and New Testaments. 
It was hailed for its therapeutic properties 
by Greek physicians Hippocrates (460 – 370 
BCE) and Dioscorides (ca. CE 40 – 90) , 
Roman physicians Pliny the Elder (CE 23 
– 79)  and Galen (CE 129 – ca 208), and 
the Arab physician Rhazes (CE 865 – 925).8

An Austrian military doctor, Alois Pick, 
published the first scientific proof of the 
antiseptic properties of wine in 1892. 
During a cholera epidemic in Paris, wine 
drinkers largely escaped the deadly disease. 
Pick mixed cholera and typhoid bacilli with 
wine, and found that the disease-causing 
agents died off, leading to a host of subse-
quent experiments yielding similar results. 
In the words of Guido Majno, PhD: 

The antiseptic power of wine is no myth. 
Since it cannot depend on alcohol alone 
… (recent research has pinned) down 
the mechanism to the anthocyanes, a 
subgroup in the large group of polyphe-
nols present in wine. The most important 
member of this group of compounds, as 
regards antibacterial effects, is also the 
principal pigment of red wines, malvoside 
or oenoside; there is a colorless equivalent 
for white wines. This pigment is already 
present in grapes, but combined with a 
carbohydrate and not antiseptic; during 
alcoholic fermentation it splits free and 
becomes activated.8

Myrrh
Today, myrrh, the dried resin of several species of small 

thorny trees of the genus Commiphora, represents what 
is perhaps the most misunderstood medicinal plant of 
ancient times. There are seven references to myrrh in the 
Song of Solomon, and, in Proverbs, the harlot’s bed is 
sprinkled with “myrrh, aloes, and cinnamon.”16 The most 
famous reference to myrrh in the Bible is the gift of the 
Magi in Matthew 2:10: “Then they opened their trea-
sure chests and gave him gifts of gold, frankincense, and 
myrrh.”

Myrrh is widely regarded as merely an incense: In 
Monty Python’s satirical film “The Life of Brian,” the false 
messiah’s mother tells the departing wise men: “Thanks 
a lot for the gold and frankincense, but don’t worry too 
much about the myrrh next time!”

So valuable was myrrh as a perfume, incense, and medi-
cine that it could be worth its weight in gold. So prized a 
trade item was it in the ancient world that a primary area 
of production — the southwestern corner of the Arabian 
Peninsula — was known as “Arabia Felix” (“Fortunate 
Arabia”).

The first documented ethnobotanical expedition was 
dispatched in search of myrrh. Queen Hatshepsut, the 

Myrrh Commiphora myrrha. Photo ©2014 Steven Foster
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famous female pharaoh, sent an expedition south 
to the Land of Punt (Somalia) in 1495 BCE. The 
Egyptian bioprospectors returned home with 31 
myrrh trees, the roots carefully packed in and 
protected by baskets on the voyage home. These 
were planted at the temple of Amon at Thebes. 
Scenes from the expedition — including the boat 
being loaded with the trees — are depicted on 
Hatshepsut’s tomb at Deir el-Bahri.17

Certainly the Pharaoh Hatshepsut would not 
spend considerable time and resources to import 
mere incense. Just over a century after her expedi-
tion, Pharaoh Amenophis IV received a letter from 
his Lieutenant Mikili, who was then fighting in 
Palestine. The letter closed as follows: “And let the 
King, my Lord, send troops to his servants, and 
let the King, my lord, send myrrh for medicine.”8

Myrrh was employed by ancient healers in 
ancient Egypt, Greece, Rome, and Persia to dress 
wounds — in fact, it is one of the most commonly 
prescribed wound dressings in Hippocrates’ writings, and 
Dioscorides highlighted it as well.18 In the medical papyri 
of ancient Egypt, 63 of 66 mentions of myrrh are for 
external uses; numerous myrrh plasters are described in 
the Ebers Papyrus. More recent experiments have shown 
that myrrh (and the related fragrant and medicinal gum 
frankincense, from the genus Boswellia [Burseraceae]) 
are antifungal, anti-parasitic, and anti-inflammatory.8 
Additionally, myrrh has analgesic effects, which helps to 
explain why it was offered to Christ during the crucifix-
ion: “And they tried to give Him wine mixed with myrrh; 
but He did not take it” (Mark 15:23).16 

Inspired by ancient accounts of myrrh’s healing efficacy, 
Dr. Majno tested the resin in the laboratory and found 
it extremely effective at killing the deadly Staphylococcus 
aureus, a typical wound bacterium.8

Popular history gives the impression that Alexander 
Fleming “invented” penicillin in 1929. Of course, Flem-
ing did not invent a natural product: rather, he found 
and extracted penicillin from the Penicillium fungus he 
found growing on his petri dish in St. Mary’s Hospital 

in London. And the search for antibacterial agents long 
predates Fleming’s discovery.19

While studying the 1,500-year-old bones of ancient 
Nubians, anthropologist George Armelagos exposed them 
to ultraviolet light and was stunned to witness the appear-
ance of f luorescent yellow-green bands, an indication of 
the presence of the antibiotic tetracycline — an antibi-
otic that supposedly wasn’t discovered until 1948. Further 
research led Armelagos and his colleagues to conclude that 
the ancient Africans knowingly had made and ingested 
a beer they prepared from grain contaminated by Strep-
tomycetes, the genus of bacteria that produces numerous 
antibiotics, and that they used this beer to treat both gum 
disease and wounds.20

Furthermore, there is evidence that antibiotic fungi for 
the treatment of wounds may have been discovered — 
and forgotten — on other occasions prior to Fleming.7 
The Ebers Papyrus from 1550 BCE recommended: “if 
the wound rots too much, then bind on it spoiled barley-
bread….”8 The great Louis Pasteur, originator of the Germ 
Theory of Disease, observed that some bacteria seemed 
to have the ability to kill others, but he never developed 
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this further.17 And there are persistent stories of British 
midwifes having used moldy bread to treat postpartum 
infections, but never being taken seriously by the medical 
establishment prior to Fleming’s discovery.21

Infections always have been part of warfare. However, 
the advent of mechanized warfare with weapons like 
the Gatling gun, the greatly magnified ability to inflict 
wounds, and the need for anti-infectives grew accord-
ingly. Beginning in the latter part of the 19th century, 
combatants in battles of the US War Between the States 
(the “Civil War”) and then World War I died more often 
of their infections than their actual wounds. Fleming’s 
horrific experiences as a field surgeon on the Western Front 
in France during World War I were undoubtedly a driving 
inspiration to develop penicillin into a cure for war wounds 
and other infectious afflictions.22

That antibacterials would play a key factor in winning 
battles in the age of mechanized warfare was widely realized 
at the time. Antibiotics are typically associated with living 
organisms like the Penicillium fungus that provides penicil-
lin, or the Streptomycetes that have yielded streptomycin and 
tetracycline. The first commercially available antibiotic was 
Prontosil, developed from a synthetic dye by the German 
chemist Gerhard Domagk.21 In one of history’s great 
ironies, the life of Winston Churchill was saved 
by these German-developed sulfa drugs when he 
contracted pneumonia in the early years of World 
War II before penicillin was widely available.23

Meanwhile, the Communist world was taking 
a different tack to treating infection. George 
Eliava, a Georgian, was convinced that the 
most effective way to treat pathogenic bacte-
rial infections was bacteriophages, viruses that 
devoured bacteria. Eliava — with the support 
of Joseph Stalin, himself a Georgian — built 
an institute in Tbilisi to develop phage therapy. 
Though Eliava was denounced as an “enemy 
of the people” and murdered in 1937 in one of 
Stalin’s purges, the institute survived and phage 
therapy became a mainstay of Soviet medicine in 
World War II, with successful phage treatments 
for dysentery, gangrene, and other battlefield 
afflictions.19  Despite some lean years after the 
fall of the Berlin Wall when Georgia declined to 
join the Russian Federation, the Eliava Institute 
continued to research and develop phage ther-
apy. In a world where hundreds of thousands of 
people die every year from drug-resistant bacte-
rial infections, it is not impossible to believe that 
phage therapy may one day be used to treat the 
wounds of war and many other bacterial ailments 
that continue to afflict humankind. 

Paradoxically, a predominant source of drug-
resistant bacterial infections in the modern world 
is the hospital, an institution first devised by the 
ancient Roman army. Known as valetudinaria, 
these hospitals were part and parcel of Roman 

encampments, typically built along the frontier in places 
like Palestine or Scotland, or along the Danube and the 
Rhine rivers. Defending a frontier from often-hostile tribes 
meant there presumably would be a constant supply of 
wounded soldiers in need of treatment, hence the creation 
of the houses of healing. That these hospitals were not — 
unlike modern hospitals — airtight and saturated with 
antibiotics, means that they were not a breeding ground 
for drug-resistant bacteria. Archaeological excavations of 
a valetudinarium at Novaesium (now Neuss, Germany, 
across the Rhine from Dusseldorf) revealed that the ancient 
hospital made ample use of two plant medicines: henbane 
(Hyoscyamus niger, Solanaceae), presumably employed as 
a sedative but toxic in large doses, and centaury (Centau-
rium erythraea, Gentianaceae), much valued as a healer of 
wounds. 

The Swiss alchemist and physician Philippus Aureolus 
Theophrastus Bombastus von Hohenheim, better known 
as Paracelsus (1493-1541), memorably said “the dose makes 
the poison”— meaning that a substance in small doses 
might heal that in large doses would kill. Henbane is a 
perfect example: As noted, the Romans used henbane in 
their hospitals as a sedative, but the ancient Gauls were said 
to employ it as an arrow poison.9 Until the invention of the 

Paracelsus, by Wenceslaus Hollar
Artwork courtesy of Wenceslaus Hollar Digital Collection



www.herbalgram.org  •  2014  •  I S S U E  101  •  55

hypodermic needle and syringe, the arrow and the spear were the most effec-
tive means of injecting biological compounds into the mammalian blood-
stream. 

The most famous arrow poisons — the curares — are those of South 
American Indians. Species of the moonseed family (Menispermaceae; typi-
cally Chondrodendron tomentosum) predominate in the West, while species of 
the strychnos family (Loganiaceae; typically Strychnos guianensis) are more 
common in the East. These arrow poisons were used for both for hunting 
and for war. In the case of the Trio Indians of south Suriname, the only 
difference between arrows for hunting and arrows for war was 
that, in the latter case, the arrowheads were mounted parallel 
to the ground — so they could pass between human ribs.24

Ironically, the curare poison, which struck fear in the hearts 
of the Spanish Conquistadors, today serves as a life-sustaining 
medication in the hands of modern chemists and physicians. Cura-
rizing compounds (e.g., d-tubocurarine) are employed in modern 
surgery to relax patients’ skeletomuscular systems, thus reducing the 
amount of general anesthetic necessary.

War poisons of the ancient world were a rogues’ gallery of deadly 
plants: The Nubians dipped their spear tips in belladonna (Atropa 
belladonna, Solanaceae), while the Scythians employed hemlock 
(Conium maculatum, Apiaceae) on their arrows. The Odyssey 
mentions Ulysses traveling to Epiros to collect arrow 
poison; some believe this was aconite (Aconitum 
spp., Ranunculaceae), which also was used in 
battle by the ancient Chinese and to hunt bears 
by the Ainu in Japan. Other lethal plant poisons 
smeared on war arrows were both the black helle-
bore (Helleborus niger, Ranunculaceae) and the 
white hellebore (Veratrum album, Liliaceae). One 
of these hellebores was employed by the Athenians 
and their allies to defeat the city of Kirrha through 
poisoning of the city’s water supply.9  

Perhaps the deadliest ancient arrow poison was that of 
the Scythians. These semi-nomadic tribespeople were 
regarded as the greatest horsemen and the most accu-
rate archers of their day. Ranging across the Eurasian 
steppe from the Black Sea to Mongolia, they were 
renowned (and feared) for drinking the blood 
of their enemies from their adversaries’ gilded 
skulls — and for using their scalps as napkins. 
The Scythians carried their deadly arrows in quiv-
ers made from human arms, at the end of which 
dangled the hands, still attached.9,25 Many of their 
tombs have been unearthed during the past 75 
years, yielding extraordinary treasures, weapons, 
and frighteningly lifelike mummies, some of which 
are women in full battle dress. 

Perhaps the deadliest ancient 
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Scythians. These semi-nomadic 
tribespeople were regarded as 
the greatest horsemen and 
the most accurate archers of 
their day.

Hemlock Conium maculatum. Photo ©2014 Steven Foster

Scythian warrior
Artwork ©2014 Janmad



56  •  I S S U E  101  •  2014  •  www.herbalgram.org

According to Herodotus, the first step in preparing 
the feared Scythian arrow poison was killing poisonous 
snakes and allowing the bodies to spoil. Then, animal 
dung was mixed with human blood and buried. Once this 
vile mixture was sufficiently rotten, it was unearthed and 
mixed with the viper corpses and viper venom. Even a mild 
wound from this toxin reportedly could cause tetanus and/
or gangrene.9 Such a weapon in the hands of accomplished 
archers could prove decisive on the battlefield and provide a 
colossal psychological edge as well.  

Poison arrows loomed large in the ancient world: Paris 
killed Achilles by shooting one into the Greek’s vulnerable 
heel, while the famed archer Philoctetes wreaked vengeance 
by killing Paris with a toxic shaft. The great Ulysses was 
slain with a spear tipped with the poisonous spine of a sting-
ray. Such a weapon was considered the stuff of legend until 
it was found in use by both the Suya and the Kamayura 
Indian tribes of the Brazilian Xingu in the past 50 years. 

The days of wars being fought primarily with natural 
products — wooden ships, shields, arrows bows, catapults, 
curare, snake poison, and others — are long past. That 
some of these products — like curare and other poisons — 
have or may have future potential to aid our species is with-
out question. One example will suffice.

Leishmaniasis is a disease caused by protozoans that 
are transmitted by sandflies. They attack the mucous 
membranes, causes hideous skin lesions, and can damage 
the spleen and liver. They also can infect the cartilage of the 
nose and cause it to disintegrate. The common treatment 
is repeated high-dose injections of the heavy metal anti-
mony, which is painful and has dreadful side effects. How 
the antimony combats the parasite is incompletely under-
stood, and, to make matters worse, the parasite is becom-
ing resistant to this treatment. Leishmaniasis occurs in 
many parts of the Middle East, including Afghanistan and 
Iraq. It is so common near Jericho that British soldiers who 
were infected with it in the early part of the 20th century 
were said to have “Jericho buttons.” And so many Ameri-
can soldiers were infected in the past decade that it is now 
known as the “Baghdad boil.”

Leishmaniasis also is common in the Amazon jungle. In 
the northeastern Amazon, the Trio (also spelled Tirio and 
Tiriyo) Indians treat it safely and seemingly effectively with 
a paste made from three plants (author’s ethnobotanical 
observations; plants not disclosed by Trios). How humbling 
would it be if soldiers carrying laser-guided weapons were 
cured of their battlefield ailments by the formulas of tribes-
men carrying poison-tipped arrows?

Conclusion 
The days of plant products serving as weapons and being 

a major factor in determining the outcome of battles on 
land and sea are long past. Even in the modern hyper-tech 
world, however, plants — and the knowledge of how to use 
them — can still play a role. Time and again, the modern 
world has assumed that plants and ethnobotanical knowl-
edge are of little or no use to modern medicine. Nonethe-
less, in an age where leishmaniasis and drug-resistant bacte-
ria threaten soldiers and laymen, plants and plant wisdom 
are dismissed at our peril. 
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INTRODUCTION
Clinical trials are conducted for several reasons, 

including determination of efficacy. In many areas, 
healthcare providers seeking information will find little 
or no guidance, because of a lack of published human 
studies in the relevant area. In other cases, publications 
may exist but conclusions from apparently similar stud-
ies may be contradictory, making it difficult to provide 
informed recommendations to patients. Although many 
areas of medicine share these problems, the literature 
of complementary and integrative medicine is relatively 
young and may seem especially confusing. In addi-
tion, the peer-reviewed literature is not the only avail-
able information resource, and numerous books and 
the Internet provide access to an overwhelming volume 
of information. The challenge for the practitioner is to 
separate fact from opinion and to make sense of areas 
where there are no facts, where the facts are contradic-
tory, or where opinion poses as fact.

Methodologists and meta-analysts have identified a 
number of criteria for evaluation of bodies of literature 
and for drawing conclusions from that literature. Over the 
past decade, several authors have published rating scales 
for evaluating the quality of published clinical trials, with 
an eye to assessing the reliability of the conclusions drawn 
from those trials so that evidence-based standards of medi-
cal care may be developed. These systems include the Jadad 
scale1 and the Consolidated Standards of Reporting Trials 
(CONSORT) Statement.2 Although the raters agree that 
the most reliable evidence is provided by randomized, 
placebo-controlled, double-blind clinical trials, variations 
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among trial designs and their descriptions still allow for 
nominally similar designs to vary in quality. Elements of 
these systems allow readers to rate the strengths of indi-
vidual trial designs based on variables such as sample size, 
intent-to-treat (ITT) analysis, degree and adequacy of 
blinding (single-blind, double-blind), and randomization 
scheme. Linde et al3 investigated trial design in the fields 
of homeopathy, herbal medicines, and acupuncture. They 
found the quality of the trials to be highly variable, with 
important shortcomings in reporting and/or methodology 
in the majority. Major problems in most trials included the 
description of blinding and the reporting of dropouts and 
withdrawals. Unfortunately, the trial rating systems were 
designed with a narrow focus on the mechanics of the 
clinical trial itself and took for granted that the investiga-
tors who conducted the study understood the composition 
and characteristics of the product or formulation used in 
the trials and that the material had been well characterized. 

Three publications highlighted the importance of prod-
uct quality determination and the necessity of defining 
and describing the nature of interventions to be used in 
biomedical research. In 2005, Gagnier et al recognized 
that in the field of biomedical research on natural prod-
ucts, adequate characterization and description of the 
intervention were not always provided in trial publica-
tions and proposed a revised CONSORT statement that 
includes scoring for the quality of the description of the 

intervention.4,5* As a result of the growing realization of the 
nature and extent of the problem, Wolsko et al performed a 
systematic evaluation of the literature of herbal clinical trials 
with the intent of quantifying the reliability of the clinical 
botanical literature in terms of product quality.6 A review 
of 81 studies found that only 12 of the 81 (15%) reported 
having performed any kind of quantitative chemical analy-
sis on the intervention. Of these, only eight studies reported 
results of the analyses. The authors also reported that only 
40 of the 81 botanical studies (49%) identified the plant 
source of the intervention by Latin binomial. Only eight 
(10%) of the studies identified the plant part used in the 
study, and only 23 (28%) of the studies described the extrac-
tion/processing method used to prepare the study interven-
tion. In 2006, Gagnier et al published an extensive review 
of 206 randomized controlled trials of herbal preparations 
and scored them against 42 separate CONSORT checklist 
items.7 A detailed description of the results is not within the 
scope of this discussion, but the finding that only 54% of 
the reviewed trials provided a precise description of the inter-
vention confirmed the conclusions presented in the Wolsko 
report.6 Investigators have thus far struggled to provide more 
complete descriptions of interventions, as they have discov-
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ered that there are few reliable published analytical meth-
ods and reference materials available for evaluating product 
composition.

READING THE LITERATURE
Editors and peer reviewers who are experts in clinical 

trials are aware of the Jadad scale and CONSORT check-
list. However, few have been trained in pharmacognosy, 
botany, or phytochemistry. Although there is no such 
thing as a perfect trial, studies that are deeply flawed in the 
clinical area seldom successfully complete the peer-review 
process, at least in some of the more reliable medical, phar-
macy, and nutrition journals. As pointed out by Wolsko et 
al and Gagnier et al, many studies that are weak in nonclin-
ical areas can and do reach the peer-reviewed literature.6,7 

As suggested by Swanson and mandated by a policy set 
forth by the National Institutes of Health’s National Center 
for Complementary and Alternative Medicine (NCCAM), 
all studies on natural 
products should share 
some common characteris-
tics.8,9 First, the researcher 
should provide a rationale 
for selecting a particu-
lar product or ingredi-
ent and there should be 
a detailed description 
of the nature of the test 
article.10 If the study is 
about a botanical inter-
vention, the plant should 
be named correctly using 
the currently accepted 
Latin binomial. Correct 
Latin names are actually a 
phrase that consists of the 
name of the plant genus 
and species followed by 
the specific epithet and 
the designation of the 
botanist who is credited 
with naming the plant. The whole phrase identifies a 
particular plant species, for example, Echinacea angustifolia 
DC. A useful and easy-to-use resource for checking to see 
whether or not a plant has been named correctly accord-
ing to the most recent taxonomic conventions can be found 
on the World Economic Plants page of the United States 
Department of Agriculture’s Germplasm Resources Infor-
mation Network website (www.ars-grin.gov/cgi-bin/npgs/
html/taxecon.pl).11† Another comprehensive and reliable 
taxonomic resource is The Plant List (www.plantlist.org), 
a web-based list of plant names produced by the Royal 
Botanical Gardens at Kew (England), the Missouri Botani-
cal Garden, and several other leading botanical organiza-
tions.12 If the study has been performed on a material that 
is not a commercial product, it is usually helpful (and for 

some journals, mandatory) to include information about 
when and where the plant material was collected, by whom, 
and where a retained portion of the plant material is stored 
for future reference.13 If a reader cannot determine the plant 
used in the study, then neither will a future investigator 
trying to repeat it. 

In addition to taxonomic information, the Materials and 
Methods section of the trial publication should indicate the 
part of the plant that was used to make the clinically tested 
material. The phytochemistry of different plant parts can 
vary dramatically, and if the plant has been used in a tradi-
tional healing system, the part of the plant to be used for a 
particular indication is usually specified. For example, the 
German Commission E provides positive (i.e., approved) 
monographs for E. pallida (Nutt.) Nutt. root and Echinacea 
purpurea (L.) Moench herb, whereas the E. angustifolia 
herb and root/E. pallida herb monograph and the E. 
purpurea root monograph are negative (unapproved), due to 

lack of adequate clinical 
data available at the time 
(August, 1992).14

Another impor-
tant detail is the way 
in which the test arti-
cle was processed before 
incorporating it into a 
dosage form. Over the 
past five decades or so, 
there has been an evolu-
tion in the production, 
sale, and use of botanical 
products. In the 1970s, 
these were largely sold as 
sifted, cut, or powdered 
plant material in the 
form of a tablet, capsule, 
tea bag, or tincture. 
Many modern botani-
cal products are made 
using sophisticated plant 
extracts that have been 

spray-dried onto a solid carrier or lyophilized (freeze-dried) 
into a dried powdered extract and then formed into a hard 
or soft capsule or tablet. Traditional extracts were usually 
aqueous or (later) ethanolic (ethyl alcohol), but modern 
products are frequently extracted with a wide range of 
solvents, from acetone to isopropanol to supercritical carbon 
dioxide. The nature of the solvent can change the final 
chemistry of the extract product in ways that could affect 
safety and efficacy as compared to traditional preparations. 
There are a number of advantages to these new techniques, 
including savings in shipping costs as a result of reduced 
bulk, the ability to produce dosage forms that are more 
uniform in their composition, and the ability to concentrate 
preferentially the salubrious constituents of a plant while 
leaving behind undesirable constituents. Unfortunately, the 

In reading the herbal literature, it 
is important for the reader to note 

whether or not the investigators 
indicate the extraction solvent used 
in the production of the material, 
the solvent ratio (amount of herb/

amount of solvent), and the carrier 
onto which the extract has been 

spray-dried, along with the identities 
and amounts of other ingredients in 

the finished product.

† In the HerbalGram style format for scientific nomenclature of plants, ABC no longer includes botanical authorities but does include family 
names, which ABC believes may be more valuable to readers. FDA’s dietary supplement labeling regulations require Latin binomial with the 
botanical authority’s name, but not the name of the plant family, i.e., if the company (labeler) chooses to not use a standardized common 
name (SCN) as listed in the FDA-recognized American Herbal Products Association’s Herbs of Commerce, 2d ed. (2000) or if there is no such SCN. 
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ability to affirm botanical identity and quality using simple 
and inexpensive techniques such as microscopy or chemi-
cal spot-testing is lost when ingredients are processed and 
traded in this manner.15 In reading the herbal literature, it is 
important for the reader to note whether or not the investi-
gators indicate the extraction solvent used in the production 
of the material, the solvent ratio (amount of herb/amount 
of solvent), and the carrier onto which the extract has been 
spray-dried, along with the identities and amounts of other 
ingredients in the finished product.

This information is important not only in evaluating the 
trial but also for ethical reasons. The presence of peanut oil, 
wheat gluten, soy, sulfites, lactose, or milk protein as “inert” 
components of a formulation is potentially dangerous to 
certain segments of the population. 

Along the same lines, some commercial herbal prepara-
tions have been found over the years to be adulterated with 
prescription pharmaceuticals.16 Not all herbs are subject to 
such intentional adultera-
tion, but herbs intended 
for certain classes of claim 
(weight loss, male sexual 
enhancement, athletic 
performance enhance-
ment, etc.) have been 
targets in the past. This 
problem is international in 
scope and cuts across all 
regulatory regimes, from 
dietary supplements to 
Natural Health Products 
(a Canadian regulatory 
category), to botanically 
based prescription drugs. 

 Investigators must be 
aware (and indicate that 
they are aware) of such 
possibilities and should, 
if necessary, identify steps 
taken to ensure that the 
clinical material is “clean.” 
On the topic of cleanliness, investigators should know that 
natural products are susceptible to contamination with 
pesticides and fungicides, mycotoxins, toxic elements (e.g., 
heavy metals), and dangerous microorganisms. Details 
of testing protocols (including sampling plans) used and 
results of these determinations should be presented in stud-
ies. In some clinical trials, investigators acquire raw ingre-
dients from a supplier and contract for the manufacture of 
custom dosage forms to provide a better match with placebo 
or to deliver a nonstandard dose. It is even more important 
to have the raw materials used in such products evaluated 
for purity. 

Finally, the investigator should indicate in the publication 
whether or not the material used in the trial was standard-
ized, and if so, to what? Standardization is a technical term 
of art that describes a process by which levels of certain 
phytochemical constituents are not only measured but 
also adjusted so that phytochemical content is consistent 
from batch to batch and falls within a certain predefined 

range.17,18 Included in the information about standardiza-
tion should be details about the analytical method(s) used 
to verify that the phytochemical contents are appropri-
ate and that the method used to make the measurements 
is scientifically valid and fit for its purpose. In addition, 
analytical data generated during product evaluation and 
standardization should be provided along with the source 
and purity of chemical calibrants used in the analysis. It 
also would be useful to include information on the number 
of lots or batches of product used in the study, and infor-
mation about whether or not phytochemical content was 
monitored throughout the study (some phytochemicals are 
unstable and some products have relatively short shelf lives). 
If commercial products are used in trials, the same infor-
mation is required. For the most part, such products must 
meet identity and purity standards mandated by regulators 
in the country of origin. However, regulatory requirements 
vary across nations, and it would be prudent for investiga-

tors to indicate that they 
have confirmed product 
cleanliness along with 
the other specifications. 

Authors confronted 
by editors or journals 
that object to extensive 
descriptions of inter-
ventions and place-
bos should be prepared 
to educate editors and 
reviewers about the 
necessity of including the 
information. In many 
cases, all that needs to be 
said can be said in three 
sentences. In addition, 
most journals have the 
ability to make supple-
mentary data available 
online. In a worst case, 
the author can insist 
that sufficient details be 

included and if the journal still balks, she or he can publish 
elsewhere. Finally, some investigators have come to realize 
that characterization can be published separately in greater 
detail in phytochemistry journals and cited in the clinical 
trial publication. 

Additional information on the clinical trial design is 
usually necessary in herbal trials. For instance, justifications 
for the dose and dosage regimen used in the trial should be 
provided. Few dose-ranging studies have been performed 
on herbal products. Instead, investigators often have relied 
on label directions provided by the manufacturer or infor-
mation from “traditional use,” where it exists. Manufactur-
ers may or may not have solid reasons for recommending 
particular doses, and when traditional use information does 
exist, it may be difficult to establish comparability of tradi-
tional and modern dosage forms. If a justification is made 
on the basis of traditional use, the traditional use should be 
noted. In traditional systems of healing, herbs often were 
used for a multitude of indications, with different doses and 

Authors confronted 
by editors or journals 

that object to extensive 
descriptions of interventions 

and placebos should be 
prepared to educate editors 

and reviewers about the 
necessity of including the 

information.
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‡ According to the 9th edition of the United States Pharmacopoeia (1910), “Fluidextracts are concentrated liquid preparations of vegetable 
drugs, containing alcohol either as a solvent or as a preservative, and bearing a uniform relation to the drug used so that one mil of the 
fluidextract closely represents the activity of one gramme of the air-dried and powdered drug of standard quality.”

modes of preparation.
Finally, adequacy of blinding and the selection of placebo 

must be evaluated. Herbs (including herbal extracts) gener-
ally have characteristic odors and tastes, and so-called 
“inert” botanicals selected as placebo may not really be 
biologically inert. Investigators should explain and justify 
their reasons for choosing a particular placebo. 

CASE STUDY: ECHINACEA

Background
Echinacea products and trials are confusing because the 

marketplace contains multiple species, multiple plant parts 
(root, aerial parts), and numerous preparations (tinctures, 
pressed fresh aerial parts, dried herb, and mixtures thereof). 
The chemistry and means of standardization of all of these 
forms also vary considerably, so this genus provides a good 
case study for evaluating herbal trials in general.19 

According to both Tyler and Brinker, “echinacea” was 
introduced to Western medicine by H.C.F. Meyer, who had 
learned about it from Native Americans around 1871.20,21 
The plant was commercialized by the Lloyd Brothers of 
Cincinnati in approximately 1885, and it remained one of 
the most popular medicines in the United States until the 
1930s, when the advent of the sulfa drugs pushed it to the 
side. The “Echinacea” monograph in the 20th edition of the 
United States Dispensatory (USD)  describes the properties 
and uses of Brauneria pallida (Nuttall) Britton (Sampson 
root, Pale Purple Coneflower) root and rhizome.22 The 
name E. angustifolia De Candolle is listed in the USD as 
a synonym, and this is the current accepted name for the 
species. Echinacea pallida (Nutt.) Nutt. is now considered 
a separate species.11 This change in taxonomy was reflected 
in the 25th edition of the USD.23 According to the USD 
monographs, echinacea was used to increase bodily resis-
tance to infection and for boils, erysipelas, septicemia, 
cancer, syphilis, “other impurities of the blood,” and as 
an aphrodisiac. More or less as an afterthought, the USD 
monograph describes the root and rhizomes of B. purpurea 
DC Britton (Rudbeckia purpurea L., E. purpurea Moench) 
as having similar properties and uses. Brinker recently 
provided a comprehensive review of the various uses of 

medicinal preparations made from roots in the genus 
Echinacea (primarily E. angustifolia) by Eclectic physicians 
of the latter half of the 19th and early 20th centuries.21 
Both the 20th (1918) and 25th (1955) editions of the USD 
provide a description of the chemical composition of echi-
nacea, but the descriptions reflect the state of knowledge of 
organic chemistry at the time. Early attempts to discover a 
“physiologically active” substance were described as failures. 

The reader will note several points in the above discus-
sion. The first is that the modern use of echinacea for 
the prevention and treatment of upper respiratory tract 
infections can be easily recognized in the phrase “Echinacea 
is used to increase bodily resistance to infection.” The 
second is that botanical names are not static. What is now 
called E. angustifolia had a different official name in 1918 
(B. pallida). What is more, the two names were used inter-
changeably at the time. Botanists subsequently determined 
that the two names (one of which was later changed to 
E. pallida) described two different plant species, and the 
1955 USD reflects this change.23 In conducting a literature 
search on a botanical, it can be useful to know the taxo-
nomic history of the species. A third point is that the mono-
graph identified the plant part used (root and rhizome). 
The monograph also provided the dosage form and dose. 
The dosage form is described as powdered root/rhizome or 
a fluid extract, and the daily dose was one gram or 0.6 to 
1.8 ml, respectively.‡ 

When reading the description of a clinical trial in the 
literature, therefore, one can start by asking whether the 
author of the study got the name of the plant correct. 
The next questions asked should be whether the author 
adequately described the reason(s) for selecting a particular 
plant part, dosage form, and dose. It is not really important 
that the reader know the literature, although it would be 
beneficial. However, it would be inexcusable if the author of 
the paper was unfamiliar with the literature, and this often 
can be determined by the astute reader if there is no ratio-
nale for dose/dosage form presented or if the rationale is 
inconsistent with available authoritative sources of informa-
tion. For example, a study that utilizes a supercritical fluid 
CO2 extract of the aerial parts of E. purpurea is clearly not 
derived from the healing traditions of Native Americans or 
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19th century Eclectic physicians, and justification for the 
dose/dosage form should in that case come from formal 
dose-ranging studies or have some other scientific basis. 
Many of the more recent studies on echinacea use products, 
doses, and dosage forms that arose from relatively recent 
European practice. The use of freshly pressed juice of the 
above-ground parts of E. purpurea is a notable example. A 
trial on such a material is perfectly legitimate as long as the 
investigator recognizes and acknowledges that the pertinent 
literature includes the German Commission E monographs, 
the German or European Pharmacopeia, and previous clini-
cal trials conducted using specific formulations and doses. 
When publishing their study results, clinical investigators 
who use commercial products that justify dosing on prod-
uct label directions should demonstrate that there has been 
a dialogue with the manufacturer, such that the manufac-
turer provides a rationale for the dose and dosage form.  

A review of the peer-reviewed clinical literature surround-
ing echinacea shows that many of the earlier published 
trials were “positive.” In fact, a systematic review of 16 trials 
(3,396 participants) designed to evaluate echinacea for the 
prevention and treatment of the common cold published 
by Melchart et al in 2000 concluded that some prepara-
tions of echinacea may be better than placebo.24 However, 
the authors also reported that variation in preparations 
studied and in methodological quality precluded quanti-
tative meta-analysis of the studies and further stated that, 
although the majority of studies reported positive results, 
there was insufficient evidence to recommend a specific 
echinacea product or preparation. A subsequent negative 
trial by Barrett et al25 (see Table 1 for brand information) 
seemed to contradict the conclusion about efficacy drawn 
by Melchart et al,24 but a number of letters to the editor in 
response to the Barrett report as well as a commentary by 
Turner26 pointed out the obstacles to designing definitive 
studies and performing systematic reviews for echinacea. 
Among the difficulties noted were comparability of “1 g 
root/day” to 300 mg of an extract administered three times 

daily; timing of the intervention (continuous for preven-
tion vs. at “first onset of symptoms,” but before develop-
ment of two identifiable symptoms); method of assessment 
(self-assessment, viral titer, parent-kept log for studies on 
children)27,28; adequacy of blinding (herbs have charac-
teristic odors and tastes)3; and nature of the test article 
(whether the product is standardized or not, nature of the 
phytochemical marker compounds). As noted by Wolsko 
et al,6 some authors fail to distinguish among species, and 
there are three commercially important species of echina-
cea in the marketplace (E. purpurea, E. angustifolia, and E. 
pallida).6,29 

Since 2010, results of four additional echinacea trials 
have been published. Studies published by Barrett et al in 
2010 and 2011 were extremely well designed with excellent 
descriptions of the interventions.30,31 The 2010 study was 
a four-arm trial with 719 patients divided into two echi-
nacea groups (one blinded, the other unblinded) receiving 
a commercial E. purpurea and E. angustifolia root blend 
extract, a blinded placebo group, and a no-pill group (see 
Table 1 for brand information). The authors reported that 
the echinacea formulations did not have a statistically 
significant effect on the course or severity of the common 
cold compared to placebo or no-pill groups, but that there 
was a trend toward benefit. The authors noted several study 
limitations, including the possibility that the study had 
too few participants and was therefore underpowered, with 
an average of 180 subjects in each arm.30 The 2011 study 
was a follow-on study to the 2010 study that used the data 
obtained in the earlier study and tested the hypothesis 
that individuals who believed in the benefits of echinacea 
would derive benefit from taking pills. The authors found 
that, overall, participants randomized to the no-pill group 
trended toward having longer and more severe illnesses 
than those who received pills, but that those who believed 
in echinacea benefits and received pills had substantially 
shorter and less severe colds whether pills were placebo or 
echinacea.31
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The two most recent trials both were published in the 
open-access journal Evidence-Based Complementary and 
Alternative Medicine in 2012. The first, by Tiralongo et al32 
evaluated a commercial standardized extract of E. purpurea 
and E. angustifolia root extract for prevention of respira-
tory and other symptoms associated with long commercial 
airline flights. The study was designed to measure effects 
on symptoms associated with air travel rather than to 
treat upper respiratory tract infections. The trial was well 
designed and the intervention was well described and well 
characterized. Of particular interest was the careful charac-
terization and standardization of the alkylamide (alkamide) 
content of the product, as 
this group of compounds 
have been hypothesized to 
have anti-inflammatory 
properties. The authors 
reported that respira-
tory symptoms for both 
placebo and treatment 
groups increased signifi-
cantly during travel peri-
ods, but that the increase 
of symptoms in the echi-
nacea group was signifi-
cantly lower than for the 
placebo group.

In contrast to the treat-
ment trials discussed 
above, the most recent 
trial was a prevention trial 
and was also the largest echinacea trial to date (755 healthy 
subjects divided into echinacea and placebo groups), using 
a liquid commercial product consisting of a mix of extracts 
of freshly harvested roots and above-ground parts of E. 
purpurea (in a ratio of 5:95) (see Table 1 for brand informa-
tion).33 The study was well described and the product was 
well characterized and standardized to one of the main alkyl-
amides. The authors reported that compliant prophylactic 

intake of the proprietary liquid extract of fresh E. purpurea 
over a four-month period significantly reduced the total 
number of cold episodes, cumulated episode days within 
the group, and pain-killer-mediated episodes versus placebo. 
There was no significant difference between adverse events 
reported between groups. The importance of evaluating the 
description of the intervention as well as the overall trial 
design is highlighted by this publication. A detailed descrip-
tion of the standardized proprietary extract was provided 
in this study, but the authors chose to forego use of a vali-
dated and well-accepted survey instrument for evaluation 
of the study outcomes. For example, the 21-item Wisconsin 

Upper Respiratory Symp-
tom Survey (WURSS-
21) was used in a number 
of the trials previously 
mentioned.34,35 As a 
result, this study is not as 
valuable or definitive as 
it might otherwise have 
been.

Although the biologi-
cally active constituent(s) 
of echinacea remain 
unknown, the phyto-
chemistry of the various 
species has been reason-
ably well described. The 
constituents identified to 
date fall into four distinct 
chemical classes: phenolic 

compounds related to caftaric acid (caftaric acid, chloro-
genic acid, echinacoside, cynarin, cichoric acid), isobutyl-
amides, polysaccharides, and glycoproteins.19 Different 
species and different plant parts are chemically distinct 
from one another, and some investigators use these varia-
tions as species identifiers. That level of detail is beyond the 
scope of this article. The more important concept to keep 
in mind is that failure to provide any details on the chem-

The more important 
concept to keep in mind is 
that failure to provide any 
details on the chemistry 

of the intervention means 
that the study is essentially 

irreproducible.

Table 1.  Brands of Commercial Echinacea Preparations Used in Clinical Trials Cited in This Article*  

Author(s) & Year   Reference #  Brand   Company & Location

Barrett et al, 2002  25  Shaklee   Shaklee Tecnica, Pleasanton, California

Schoop et al, 2006  37  Echinaforce®  Bioforce AG / A. Vogel AG, Roggwil, Switzerland

Barrett et al, 2010  30            MediHerb  MediHerb, Warwick, Queensland, Australia 

Barrett et al, 2011  31             MediHerb  MediHerb, Warwick, Queensland, Australia

Tiralongo et al, 2012  32              MediHerb  MediHerb, Warwick, Queensland, Australia 

Jawad et al, 2012  33  Echinaforce®  Bioforce AG / A. Vogel AG, Roggwil, Switzerland

* This table was not included in the original version of this article, which was first published as a chapter in the book The H.E.R.B.A.L. Guide: Dietary Supplement 
Resources for the Clinician  (as distinguished in the Editor’s Note). With the permission of the authors, this table has been added by HerbalGram editors to be consis-
tent with HerbalGram’s and the American Botanical Council’s policy of identifying brand names of clinically tested botanical preparations. 
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istry of the intervention means that the study is essentially 
irreproducible. Beyond that, the discerning reader can get 
a feel for the quality of the intervention (and therefore of 
the trial) by reading the description of the chemical content 
of the product. The least informative studies are those in 
which no chemical analysis was performed or reported. In 
such cases, it can be difficult to determine whether or not 
the test article contained echinacea and, even if one were 
willing to give the investigator the benefit of the doubt, such 
a report provides no basis for evaluating the quality of the 
product. Low-quality plant material and improper process-
ing or storage all can contribute to a low-quality test mate-
rial, and if the author provides no chemical information, it 
is difficult to say of a negative result whether the trial failed 
because echinacea is not efficacious or because poor-quality 
echinacea is not efficacious.

There are competing hypotheses about which chemi-
cal constituents are most 
important for the biologi-
cal activity of echinacea 
preparations and the levels 
at which they should occur, 
and individual experts 
may define “quality” in 
terms of those constitu-
ents.29 Informative studies 
are those that measure and 
report the full spectrum of 
constituents. Even better 
are those that use stan-
dardized extracts in which 
the chemical constituents 
are both measured and 
manipulated so that they 
are present at consistent 
levels from lot to lot and 
over time. Studies that do 
not report the full chemical spectrum are not easily inter-
preted or compared. If only a few of the many known 
constituents were reported or the levels reported were very 
low (compared to previously published levels), a low-quality 
study material may have been used. Finally, in practical 
terms, there is no such thing as a generic “echinacea trial.” 

There are trials that evaluate specific echinacea products 
for specific endpoints, but in the absence of detailed infor-
mation on comparability of the products, the nature of the 
endpoints, and the dose and justification for the dose, it is 
impossible to make the blanket statement that echinacea is 
or is not efficacious. The efficacy of different types of prod-
ucts may vary according to the indication and the nature of 
the product, but these differences must be supported by the 
clinical evidence. In the absence of such evidence, one can 
point to individual studies or a body of studies and make 
the judgment that a specific echinacea product(s) that has 
the described characteristics is or is not efficacious when 
evaluated under the conditions described in the trial.

Echinacea Summary
This discussion was not intended to be a systematic 

review, but in looking over the literature since 1998, it 

seems that the conclusions outlined in Melchart’s 2000 
review of the echinacea trial literature need not be changed 
very much.24 Although some poorly designed and described 
studies still appear in the peer-reviewed literature, the 
biomedical research community has learned much over the 
past decade. This learning process and subsequent trials 
have led to additional systematic reviews. In a 2006 review 
of the effects of echinacea preparations on the upper respi-
ratory tract infection (URI) symptom severity and quality 
of life (QoL), Gillespie and Coleman stated that studies 
depicting echinacea’s effect on URI symptoms and QoL 
are contradictory, but that further research is warranted.36 
Another meta-analysis of studies on the effects of echinacea 
in the prevention of induced rhinovirus colds reported that 
“standardized extracts of echinacea were effective in the 
prevention of symptoms of the common cold after clinical 
inoculation, compared with placebo, but noted that further 

prospective, appropri-
ately powered clinical 
studies are required to 
confirm this finding.”37

 The two most 
recent meta-analyses, 
a Cochrane review by 
Linde  al38 and an eval-
uation be Shah et al,39 
refine the conclusions 
drawn by Melchart et 
al,24 Gillespie and Cole-
man,36 and Schoop et 
al.37 (see Table 1 for 
brand information) that 
“Echinacea seems like 
it might be better than 
placebo but more stud-
ies are needed” to draw 
conclusions about the 

nature and strength of the evidence. The Cochrane review 
by Linde and colleagues concluded that “Echinacea prepa-
rations tested in clinical trials differ greatly. There is some 
evidence that preparations based on the aerial parts of 
Echinacea purpurea might be effective for the early treat-
ment of colds in adults but results are not fully consistent. 
Beneficial effects of other echinacea preparations and for 
preventative purposes might exist but have not been shown 
in independently replicated, rigorous randomized trials.”38 
The meta-analysis by Shah et al reported that echinacea 
decreased the odds of developing the common cold by 58% 
and the duration of the cold by one to four days.39 They 
also reported that significant reductions were maintained 
in subgroup analyses limited to use of a specific brand 
(which was named in the analysis), concomitant supplement 
use, method of cold exposure (natural or challenge), Jadad 
scores less than three, or use of a fixed-effects model. The 
report concluded that an analysis of the current evidence 
in the literature suggests that echinacea has a benefit in 
decreasing the incidence and duration of the common cold. 
A letter by von Maxen and Schoenhoefer40 disagreed with 
the conclusions of Shah et al39 concerning efficacy of echi-
nacea; however, the Shah report also highlighted the fact 

Low-quality plant material 
and improper processing or 

storage all can contribute to a 
low-quality test material, and if 
the author provides no chemical 

information, it is difficult to say of 
a negative result whether the trial 

failed because echinacea is not 
efficacious or because poor-quality 

echinacea is not efficacious.
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that large-scale randomized, prospective studies that control 
variables such as species, quality of the echinacea prepara-
tion, dose, method of cold induction, and objectivity of study 
endpoints evaluated are needed before echinacea can become 
standard practice for preventing and treating the common 
cold.

CONCLUSIONS
Other authors have addressed adequacy of blinding, 

randomization, sample size, etc. in evaluating trial design.1-3 
The examples provided in the preceding echinacea case 
study are intended to emphasize the details of trial design 
that are taken for granted by investigators accustomed to the 
world of single-agent pharmaceuticals and can be applied 
to any herbal clinical trial. The elements that any natural 
product trial report (or grant application) should contain 
can be broken down into a series of specifications for iden-
tity, purity, composition, and strength. These are built into 
the conventional drug approval process and are generally in 
place long before humans are exposed to new single-entity 
drugs. Despite frequent claims to the contrary, specifications 
and tests for all of the quality elements noted do exist for 

a number of herbs in a number of pharmacopeias, includ-
ing, but not limited to, the United States Pharmacopeia, the 
European Pharmacopoeia, the Japanese Pharmacopoeia, the 
Pharmacopoeia of the People’s Republic of China, the German 
Pharmacopoeia, and others. If specifications exist, investiga-
tors should, if applicable, use them to define their trial mate-
rials. If they do not use them, they should be able to provide 
a good justification for not doing so. Also, if specifications 
do not exist, investigators may need to invent (and of course 
describe) them. 

In evaluating a clinical trial report, readers should pay 
attention to the authors’ documentation of the source of 
the specifications used, the tests used to identify whether or 
not specifications have been met, and the test results. Use of 
preexisting specifications is in the authors’ interest in writing 
a paper, as details of testing, etc., can be provided by reference 
rather than by tediously describing the rationale for the speci-
fications, the specifications themselves, the testing methods 
used, and results. While details of identity, purity, composi-
tion, and strength should be provided in all published natural 
product trials, the level of detail presented is especially impor-
tant if the trial uses materials that are not from commercial 
sources (e.g., plant material collected or purchased by the 
investigator and then used in the trial with or without further 
processing). Information about the geographical origin of 
plant material and whether or not it was cultivated or wild-
collected, and by whom, are important elements of identity. 
In addition, investigators should state whether or not voucher 
specimens were collected, and if so, where they are depos-
ited.13 Other details, such as plant part, extract ratio, solvent 
composition, excipients used, chemical analysis, standard-
ization details, and stability are all vital pieces of informa-
tion necessary for evaluation of herbal clinical trial results. 
Because regulatory schemes are not uniform from country 
to country, an investigator who uses a commercial product 
should get as much of this information from the supplier/
manufacturer as possible and include it in the clinical trial 
manuscript. Other aspects of the trial such as adequacy of 
blinding, testing for impurities (e.g., microorganisms, pesti-
cides), inertness of the placebo, reliability of the assessment 
tool, and rationale for dosing are also important, and read-
ers who keep all of these elements in mind should have little 
difficulty sorting through the literature.
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The supplement’s performance-enhancing claims — and 
reason for concern in the herbal and dietary supplements 
industry — stem from one ingredient in particular, Dendro-
bex®, Driven Sports’ trademarked name for dendrobium 
stem extract. According to the company, Dendrobex is not 
a standardized extract of a single chemical (Driven Sports 
email to T. Smith, October 1, 2013); rather, they claim, it 
is an extract comprised of several alkaloids listed on the 
supplement’s label (see Table 1). Before Craze was intro-
duced in 2011 to the fitness and bodybuilding communi-
ties, dendrobium may have been best known as a popular 
ornamental plant and an herb used in Traditional Chinese 
Medicine.4 Today, the orchid family member is at the center 
of the sports supplement sector’s latest controversy.

In a December 2013 issue of the Journal of Analyti-
cal Toxicology, the University of Mississippi’s Mahmoud 
ElSohly, PhD, and Waseem Gul, PhD, reported the pres-
ence of “ETH,” or N,alpha-diethylphenylethylamine (N,a-
DEPEA), in samples of Craze and Gaspari Nutrition’s 
Detonate®. Known by many names (see Table 2), ETH 
“shares chemical and biological effects [with] the amphet-
amines” and has never been identified as a natural constitu-
ent of dendrobium.3

Just as DMAA — a sports supplement ingredient with 
m a n u f a c t u r e r -
claimed botanical 
origins — evoked 
memories of the 
diet aid and sports-
enhancement deba-
cle of the 1990s 
surrounding ephe-
dra (Ephedra sinica, 
E p h e d r a c e a e ) 
extracts in dietary 
supplements, some 
people in the dietary 
supplements indus-
try are referring 
to dendrobium 
extract as the “new 

DMAA.”6 Dendrobex, however, differs from DMAA in 
that it is not a single chemical. From early 2011 through 
2013, there was debate over the natural or synthetic origin 
of DMAA in supplements, its status as a new dietary ingre-
dient (NDI, thereby requiring a US Food and Drug Admin-
istration [FDA] review for its safety prior to being intro-
duced into the market), and whether or not the compound 
could be found in geranium plants — its alleged source — 
at any measurable level. According to the FDA, “[although] 
DMAA at one time was approved as a drug for nasal decon-
gestion, no medical use of DMAA is recognized today,” 
nor is there any reliable published scientific data showing 
that it occurs naturally in plants.7 As the American Botani-
cal Council and others have reported previously, several 
authoritative studies published in peer-reviewed journals 
have discredited its alleged botanical origins.8

“DMAA was, in some ways, symbolic of the challenges 
facing sports nutrition products built for an audience actively 
seeking that next line-crossing ingredient,” explained Marc 
Brush, editorial director of New Hope Natural Media, 
which referred to dendrobium as a potential replacement 
for DMAA in May 2012 (email, September 25, 2013).6 “As 
such, I expect the process — unclear natural origin, insuf-
ficient sourcing of the raw material to realistically meet 

market demand, lack of 
NDIs and safety dossiers 
around the synthetic 
analogues, FDA scrutiny, 
media scandal, retail-
ers and manufacturers 
quickly distancing them-
selves from the ingredient 
— to repeat itself, with 
dendrobium next in line.”

PEA Prominence: 
Recent Analyses 
Reveal “Meth-Like” 
Compound

Amid the growing 
confusion surrounding 

Table 1. List of Craze® Ingredients5

Dendrobex® (dendrobium stem 
extract), consisting of:

Dendrobine, dendroxine, dendr-
amine, beta-phenylethylamine, 
N,N-dimethyl-beta-phenylethyl-
amine, and N,N-diethyl-beta-
phenylethylamine

Other ingredients: Creatine monohydrate, trimeth-
ylglycine (betaine anhydrous), 
L-citrulline, beta-phenylethyl-
amine HCl, Citramine® (Citrus 
reticulata fruit extract, concen-
trated for N-methyltyramine 
content), caffeine anhydrous

New Analyses Fuel Controversy Over ‘Dendrobium Extract’-
Containing Sports Supplements
Experts and officials question the legality, source, and safety of what 
some call the new DMAA

Editor’s note: This article has been updated and expanded from a previous version that appeared in the December 2013 HerbalEGram.

Since the July 2013 publication of a USA TODAY investigation of Matt Cahill and his infamous dietary supple-
ment empire, three teams of researchers have reported the presence of undisclosed amphetamine-like compounds in 
various lots of the pre-workout supplement Craze®, and other supplements alleged to contain extracts of dendrobium 
(Dendrobium spp., Orchidaceae).1-3 In its online product description, Craze — one of Cahill’s best-selling formula-
tions and BodyBuilding.com’s 2012 New Supplement of the Year — touts an ability to provide users with “seem-
ingly endless energy,” “heightened focus,” and “unrelenting confidence.”4,5 

http://cms.herbalgram.org/herbalgram/issue95/hg95-feat-dmaa.html
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“dendrobium”-containing supplements and prompted by 
reports of high-profile athletes failing drug tests after 
consuming such products, Drs. ElSohly and Gul tested 
samples of Craze and Detonate for three structurally similar 
chemicals with stimulant properties.3 N-ethyl-alpha-ethyl-
phenethylamine (ETH, or N, a-DEPEA) and N,N-diethyl-
phenethylamine (NDP) are derivatives of phenylethylamine 
(PEA), a labeled component of Craze and an ingredient that 
recently has caught the attention of regulatory bodies such 
as the FDA.

“What’s on our radar is people are claiming that 
dendrobium has certain phenylethylamines,” said Daniel 
Fabricant, PhD, director of the FDA’s Division of Dietary 
Supplement Programs (oral communication, September 26, 
2013). “Phenylethylamines that have a profound biological 
effect, not dissimilar from some of the things we’ve recently 
taken action on.” 

PEA, Dr. ElSohly explained in his December 2013 paper, 
“is a natural monoamine alkaloid that belongs to a class 
of chemicals with many compounds of known psychoac-
tive and stimulant effects.”3 Although PEAs occur in trace 
amounts in some foods such as chocolate, minor structural 
changes can have profound effects on the chemicals’ activity 
and toxicity. This is particularly evident with N,a-DEPEA, 
the chemical structure of which differs from methamphet-
amine by only two chemical groups.2 

Using liquid chromatography tandem mass spectrom-
etry (LC-MS-MS) — a sensitive analytical method capable 
of distinguishing chemicals with similar structures — Dr. 
ElSohly found N,a-DEPEA in quantities ranging from 
4.27 to 8.5 mg/g in four of the five tested lots of Craze and 
in both samples of Detonate (23.4 and 18.4 mg/capsule).3 
The PEA derivative NDP was not detected in the tested 
supplements, but PEA was found in varying levels in all lots 
of Craze and Detonate. 

“[P]reliminary data show that the presence of [N, 
a-DEPEA and PEA] could be easily detected at the 10-ppm 
level,” the authors stated in their paper.3 “Whether [or not] 
Dendrobium contains [these] compounds … will be the 
subject of another investigation.”

Similarly, in October 2013, scientists from Harvard Medi-
cal School and NSF International, a nonprofit third-party 
testing organization, reported the presence of N,a-DEPEA 
in three samples of Craze purchased from various retailers. 
Using established reference standards and sensitive analyti-
cal methods, Cohen et al found N,a-DEPEA concentra-
tions ranging from 21 to 35 mg per serving in the tested 
supplements.1 

Working in conjunction with Cohen et al, researchers 
from the Korean Forensic Service confirmed the chemi-
cal’s signature in two separate batches of Craze. As reported 
in Forensic Toxicology, Lee et al found 0.40 and 0.44% N, 
a-DEPEA, respectively — the equivalent of roughly 23 mg 
per serving.2

Although N,a-DEPEA was originally patented in 1988 
by Knoll Pharmaceuticals for cognitive-enhancing effects 
and the ability to increase pain tolerance, N,a-DEPEA was 
never manufactured or marketed as a drug.2 Since then, 
according to the authors of the aforementioned analyses, no 
human studies have been conducted on the compound.1,2

“There is a possibility that [N,a-DEPEA] has a 
stimulating effect similar to methamphetamine because 
their chemical structures are very similar,” stated Lee et al.2 
“The manufacturer of the supplement has advertised that 
the effects of the product are caused by the labeled ingre-
dients including creatinine [sic] and dendrobium extract. 
However, the stimulating effects or intoxications induced 
by the product are probably caused by the presence of an 
effective dose of undeclared [N,a-DEPEA].”

Dr. ElSohly mentioned other potential health issues in an 
article on ESPN.com.9 “The problem with this compound 
is that it hasn’t been studied,” he was quoted as saying. “At 
some levels, you could see blood pressure go up. At larger 
levels, you could be talking about serious side effects, maybe 
heart attacks.”  

Due to the compound’s similarity to methamphetamine 
and unknown health effects in humans, both research 
teams called for immediate action from the FDA and other 
regulatory bodies, including consumer warnings and the 
removal of all N,a-DEPEA-containing supplements from 
the market.1,2 

In October 2013, in response to the negative public-
ity resulting from these analyses, Driven Sports issued 
a statement on its blog refuting the authors’ findings. 
The company wrote that analyses of Craze conducted on 
its behalf indicate the presence of N,beta-DEPEA, not 
N,alpha-DEPEA.10 

“This is a related but very different substance from the 
one identified by NSF,” Driven Sports states on its website. 

 3D model of phenylethylamine (PEA) molecule.
Image courtesy of Jynto. 

Table 2. Chemical Synonyms for ETH

N,alpha-diethylphenylethylamine (N,α-DEPEA)

N-ethyl-alpha-ethyl-phenethylamine

N-ethyl-1-phenyl-butan-2-amine

N-ethyl-1-phenyl-2-butanamine
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“It is also very difficult to distinguish these two substances 
unless you know precisely what you are looking for and are 
using the proper test methodology.…Because of its similar 
chemical composition, failure to take into account the pres-
ence of n-beta could cause a mistaken conclusion that any 
given sample contains n-alpha.”10

Despite the structural similarity of the alpha and 
beta forms of DEPEA, researchers can differentiate the 
compounds with appropriate analytical methods. “Using 
[gas chromatography-mass spectrometry] I can easily 
distinguish these from each other,” said natural products 
analytical expert James Neal-Kababick, founder and direc-
tor of Oregon-based Flora Research Laboratories. “They are 
positional isomers of the same molecule, but that could have 
a dramatic pharmacological difference.” 

In their recently published analyses, Cohen et al used 
ultra-high-performance liquid chromatography (UHPLC) 
and quadruple-time-of-flight (Q-TOF) mass spectrometry,1 
while Lee et al utilized gas chromatography and mass spec-
trometry.2 “Having reviewed the data from these papers I 

believe that they were well done and fairly comprehensive,” 
Neal-Kababick said.

In a statement published in USA TODAY, Cohen et 
al dismissed Driven Sports’ argument, saying that the 
company was “just throwing out new chemical names to try 
to confuse.… We stand 100% behind our results.”11

Driven Sports’ confirmation of N,β-DEPEA in Craze, 
however, may also be troubling to some regulators. “[N,β-
DEPEA] is a positional isomer [of N,a-DEPEA] and may 
still be considered an analogue of amphetamine under 
the [Federal Analog Act of 1986],” Neal-Kababick noted. 
“What differs is [one] carbon … that the side chain is 
attached to (that is, the alpha or beta carbon).” 

Previous Analyses, Contradictory Findings
In June 2012, the US Anti-Doping Agency (USADA) 

added Craze to its High Risk Dietary Supplement List, 
citing stimulant ingredients prohibited by the World Anti-
Doping Agency (WADA).12 According to USADA, the lot 
of Craze they tested contained “amphetamine,” “N-meth-

70  •  I S S U E  101  •  2014  •  www.herbalgram.org

Dendrobium nobile. Photo ©2014 Franz Xaver. 
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ylphenethylamine,” “Beta-methylphenethylamine,” and 
“ethylamphetamine.” Additionally, the organization’s High 
Risk List includes Gaspari Nutrition’s Detonate supple-
ment, which also claims to contain dendrobium extract. 
Detonate — which as of December 2013 is no longer for 
sale on Gaspari Nutrition’s website — was similarly cited for 
containing the WADA-prohibited stimulants “Beta-meth-
ylphenethylamine,” “N-methylphenethylamine,” “ethylam-
phetamine,” and “amphetamine.”

In April 2013, Craze made headlines after the Swed-
ish National Laboratory of Forensic Science detected the 
presence of “N-etyl-1-fenyl-butan-2-amine” — otherwise 
known as N,a-DEPEA — and  “fenetylamin,” or phenyl-
ethylamine in English.13,14 Driven Sports responded, call-
ing the findings erroneous and blaming the results on the 
laboratory’s testing of an inauthentic, or “copycat,” version 
of Craze.15

From April to July 2013, Driven Sports had more than 
30 lots of Craze tested15 for N,a-DEPEA by Avomeen 
Analytical Services, a Michigan-based independent chemi-
cal testing laboratory. Using liquid chromatography-mass 
spectrometry (LC-MS) and a certified reference standard, 
Avomeen failed to detect the presence of N,a-DEPEA in all 
samples. Driven Sports has made the certificates of analysis 
available to the public on its blog.16

Mass spectrometry, as performed in LC-MS and GC-MS 
analyses, works by separating a test compound into charged 
fragments (often by hitting the compound with a beam 
of energy) and analyzing the resulting patterns, which 
provides the test compound’s mass.17

The differences between the analytical methods, Flora 
Research’s Neal-Kababick explained, are subtle but signifi-
cant. “The issue with LCMS over GCMS is that [with] 
LCMS … the data [are] not always directly comparable to 
data from other systems or the same system with different 
collision voltages.” 

Also in July 2013, the sports supplement manufacturer 
Tiger Fitness commissioned Dr. ElSohly’s Phytochemical 
Services Inc. to test two batches of Craze using a LC-MS-
MS. The lab confirmed the presence of “N-ethyl-1-phenyl-
2-butylamine” — another synonym for N,a-DEPEA13 — 
in both batches. 

Regardless of the nuances of various analytical meth-
ods, Neal-Kababick emphasized that experience is vital to 
getting accurate and reproducible results. “A lab can have 
technology and all sorts of fancy accreditations and such 
but that does not make them experts in clandestine adul-
teration screening,” he stated. “If labs are not experts in 
this area, they are likely to miss things and encounter chal-
lenges.”

DMAA Déjà Vu: Questions of Legality
Roughly two years after Matthew Cahill introduced Craze 

into the marketplace, questions remain about its status as a 
legal dietary supplement. Do the components of Craze’s 
“dendrobium extract” occur naturally in dendrobium? Are 
the “botanical-sourced” ingredients in Craze natural or 

synthetic? Is dendrobium extract a new dietary ingredient, 
which would require that its marketer notify FDA with 
appropriate safety data 75 days prior to putting the ingredi-
ent on the market? Regardless of the answers to these ques-
tions, the analyses published in October 2013 that detected 
the presence of N,a-DEPEA in various lots of Craze may 
render these regulatory questions moot. 

Analogs of Controlled Substances?
“N,alpha-diethylphenylethylamine is a chemical 

analogue,  [a] cousin if you will, of methamphetamine,” 
explained John Travis, PhD, a senior research scientist 
at NSF International and co-author of the October 2013 
Drug Testing and Analysis paper (email, December 5, 2013). 
“It differs by an additional methyl group on the N-alkyl 
chain and an additional methyl group on the backbone 
alkyl chain. Because of this similarity, it would be regu-
lated under the Federal Analog Act of 1986. A compound 
like this should never be found in any dietary supplement.” 

The Federal Analog Act of 1986 states that a “controlled 
substance analogue shall, to the extent intended for human 
consumption, be treated, for the purposes of any Federal 
law as a controlled substance in schedule I.”18 Since both 
methamphetamine and amphetamine — as well as their 
salts, isomers, and salts of isomers — are considered sched-
ule II stimulants (i.e, substances that have “a high potential 
for abuse,” but some “accepted medical use … with severe 
restrictions”) — an analog of any of these chemicals would 
be considered a schedule I substance (defined as having “a 
lack of accepted safety for use … under medical supervi-
sion”) if it were found in a product intended for human use, 
such as a dietary supplement.19 

US Drug Enforcement Administration (DEA) spokesman 
Rusty Payne reiterated this point in an October 2013 USA 
TODAY article — one of many in the paper’s investigative 
series on questionable products being marketed as dietary 
supplements. “Anytime there’s a controlled substance or an 
analog of a controlled substance, that becomes a criminal 
issue,” he said. “If designer drugs are now making their way 
into dietary supplements across the world, that’s obviously 
dangerous and very scary.”20

In the same article, FDA’s Dr. Fabricant agreed that 
the legal implications in this case are clear. “If [the DEA] 
determine[s] something is an analog, our law ties directly 
into that,” he was quoted as saying. “If an analog of a 
controlled substance is in a product sold as a dietary supple-
ment, it is not legally a dietary supplement.”20

New Dietary Ingredient?
Even if the DEA and/or FDA were to forgo action based 

on the Federal Analog Act, the status of dendrobium extract 
as a legal dietary ingredient remains murky. According to 
FDA’s background document on NDIs, an NDI is defined 
as “a dietary ingredient that was not marketed in the United 
States in a dietary supplement before October 15, 1994.”21 

Furthermore, a dietary supplement is considered adul-
terated under the law unless each dietary ingredient was 
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present in the food supply or the manufacturer provides 
“evidence of safety” when the supplement is used as 
labeled. Dietary supplements with “structure/function” 
claims require additional, undefined “substantiation that 
the claim is truthful and not misleading.”21

“I think the question is, is it chemically altered from what 
was in commerce before?” asked Dr. Fabricant in an inter-
view with HerbalGram. “To extract that compound in any 
sort of quantity, did you have to treat the material…or did 
you have to use a specific solvent that would really under-
score a chemical change, a chemical alteration?”

Despite dendrobium’s established use in Traditional 
Chinese Medicine (TCM), only certain preparations 
of the orchid would qualify as old dietary ingredients. 
“Dendrobium nobile is one of the fundamental botanicals 
of TCM and has been used for millennia,” Neal-Kabab-
ick explained (email, December 5, 2013). “It is also listed 
in [the American Herbal Products Association’s] Herbs of 
Commerce, 2nd edition [and] monographed in the PPRC 
2010 [Pharmacopoeia of the People’s Republic of China, 2010 
edition] as dendrobium stem. Thus, dendrobium or simple 
extracts of the same would not be NDIs. That said, this 
does not mean that a highly purified fraction necessarily 
falls under the same definition.”

Dr. Fabricant noted that the FDA pays particular atten-
tion to dietary supplement claims. “If there are products 
advertising this wonderful effect, like a drug, that’s where 
we tend to get very interested,” he said. And substantiation 
of such claims, he says, should be based on human data. “If 
you’re not doing it in a human study, how is it exactly that 
you are substantiating the claim?”

In a May 2013 blog entry,22 Driven Sports wrote that 
three human safety studies examining the effects of acute 
and chronic use of Craze had been completed and published 
results were “expected soon.” Roughly eight months after 
the announcement, results of two randomized, double-
blind studies were published in the January 2014 issue of 
the International Journal of Medical Sciences. The first trial 
measured changes in blood pressure, heart rate, and elec-
trocardiogram (ECG) activity in subjects 30, 60, 90, and 
120 minutes after consuming Craze or a placebo. Subjects 
who consumed Craze had significant increases in systolic 
blood pressure (SBP) compared to the placebo group, but 
no group differences in ECG readings were observed. Those 
taking a placebo were found to have significantly reduced 
heart rates as well.23

In the second study — a six-week, placebo-controlled 
trial — researchers measured physical performance and 
self-reported levels of energy, fatigue, and concentration 
in participants following a standardized workout program. 
According to the study authors, “six weeks of supplementa-
tion with [Craze] in concert with a heavy resistance training 
program was associated with significantly higher subjective 
feelings of energy levels and significantly improved concen-
tration.” Changes in physical performance, however, were 
not statistically significant.23

The authors write that the six-week trial “is the first in 

vivo trial in humans of a pre-workout product containing 
Dendrobex™ or any product containing components of 
dendrobium,” but they acknowledge the problematic nature 
of interpreting study results for products with multiple 
active ingredients. Among other limitations, the subjects’ 
adherence to the workout program and supplement usage 
could not be closely monitored or confirmed. 

Importantly, the authors disclose that Driven Sports 
sponsored the study in addition to providing the samples 
of Craze used in the trials.23 According to the paper, the 
samples were analyzed by independent laboratories for 
amphetamines and “controlled substance adulterants” using 
GC-MS. Additionally, the authors note that one sample 
of Craze was “ex post facto analyzed for [the] presence of 
[N,a-DEPEA] via [LC-MS] of reference standard PEA and 
its analogs … with no detection.” 

Natural, Plant-Sourced Constituents?
One particularly contentious issue associated with 

DMAA was whether or not the chemical existed naturally 
in any species in the genus Pelargonium (as claimed by some 
manufacturers of DMAA-containing products), or in any 
other plant. As noted, credible published analyses of sports 
supplements containing DMAA as well as verified mate-
rial and oil from Pelargonium species have demonstrated 
DMAA is synthetic and is not found naturally in any plant. 
Similarly, some of the ingredients found in Craze, particu-
larly N,a-DEPEA, are clearly synthetic, according to the 
experts consulted for this article. N,a-DEPEA “is not listed 
on the Craze label (although, as shown above, it has been 
found in Craze), nor has it ever been identified in any plant 
(including dendrobium),” Cohen et al. explained in their 
recent paper.1

As president and CEO of the sports supplement company 
Genr8, Anthony Almada, wryly explained, “Let’s follow 
you to your [dendrobium] orchid factory where you grow 
them in a hot house then watch as you take the stems of the 
orchids…and put them through your extraction machinery 
and equipment and out the other end comes a high-purity…
extract,” he said (oral communication, July 2, 2013). “They 
don’t do that.”

However, even if all of the components of Dendro-
bex were found naturally in plants, the low yields of such 
compounds would prevent any manufacturer from using 
actual, dendrobium-derived sources.

“If you start doing the economic botany calculations, it 
[would] be an unfathomable undertaking to create [pure 
dendrobium-derived compounds] in the amounts that are 
being put into these products,” Almada said. “It [would] be 
prohibitively expensive.”

Despite the economic unfeasibility, Driven Sports main-
tains its claim of pure, plant-sourced dendrobium. “Our 
dendrobium extract is not synthetic or a ‘synthetic botani-
cal,’” an unnamed company representative wrote in an email 
to HerbalGram (Driven Sports email to T. Smith, October 
1, 2013). “It’s an all natural extract of dendrobium.”
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Descendants of DMAA: The Trend 
Continues

On the surface, the controversy 
over “dendrobium extract”-containing 
supplements such as Craze is following 
a timeline strikingly similar to that of 
DMAA: (1) a discredited sports supple-
ment figure introduces as a dietary ingre-
dient a compound originally of pharma-
ceutical interest; (2) USADA adds ques-
tionable products to its Dietary Supple-
ment High Risk List based on WADA 
restrictions; (3) ingredient in question 
receives international media attention; 
and (4) researchers attempt to determine 
the product’s contents, origin, and/or 
human health effects. 

Fortunately, serious adverse effects — 
such as the multiple deaths associated 
with DMAA — have not yet surfaced 
for supplements that allegedly contain 
dendrobium extract. A Freedom of Infor-
mation Act request by USA TODAY 
uncovered one report from November 
2012 of a 15-year-old boy found “uncon-
scious and unresponsive” after ingesting 
Craze,4 but as with adverse event reports 
in general, the product in question has 
only a correlational — not causal — link 
to the incident. 

One lawsuit filed against Driven 
Sports in 2012 was dismissed in Febru-
ary 2013 after the plaintiffs failed to 
provide evidence that Craze was unlaw-
fully adulterated with amphetamine,24 
but a new class-action lawsuit was filed 
in California four days after the publica-
tion of Cohen et al’s paper, alleging that 
the company marketed and sold prod-
ucts containing an unlabeled chemical 
“similar to the illicit street drug meth-
amphetamine.”25

On October 15, 2013 — just one day 
after the reports in the Journal of Analyti-
cal Toxicology of N,a-DEPEA in various lots of Craze 
samples were published — Driven Sports revealed on its 
blog that the company had voluntarily halted production 
and sales of the popular supplement sometime in the past 
“several months.”15

The unfolding story of Craze — one fraught with public 
skepticism, dubious manufacturer claims, potential regula-
tory concerns, and nuanced analytical findings — reflects 
the complexity and challenges that exist in the sports 
supplement sector. How the Craze controversy will end 
remains to be seen.

“It would not surprise me to see dendrobium go the way 
of DMAA and to see another ingredient rise up to take 

dendrobium’s place,” said New Hope’s Marc Brush. “Given 
the pattern, the botanicals sector seems a likely source of 
candidates for the next heir apparent.”

Despite the past frustration, some, like Brush, see reason 
for cautious optimism. “DMAA set a precedent, after much 
handwringing by the [responsible elements of the] industry, 
over how to effectively self-police when faced with such a 
popular bad actor, and that precedent will effect more rapid 
purging in the years to come of any ‘new DMAAs,’” Brush 
said. “Given the heightened attention from media and regu-
lators, I don’t believe the market opportunity remains as 
great for descendants of DMAA.” 

 
—Tyler Smith

Illustration of Dendrobium nobile from Sertum Orchidaceum by John Lindley (1838). 
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Fighting Multidrug Resistance with 
Herbal Extracts, Essential Oils and Their 
Components edited by Mahendra Rai and 
Kateryna Kon. London, UK: Academic 
Press; 2013. Hardcover, 296 pages. ISBN: 
978-0123985392. $129.95.

Each year more than 2 million people 
in the United States become infected with 
antibiotic-resistant bacteria, and it is esti-
mated that more than 25,000 die each year 
as a direct result of resistant infections. 
Multidrug-resistant microbial strains are 
rapidly becoming a global threat, and, at 

present, the discovery and development of 
novel antimicrobials to thwart this menace 
does not appear to be a primary concern of 
Big Pharma. Most conventional antimicro-
bial compounds have their origin in natural 
products, and one category — botanicals — 
offers a plethora of unique chemical entities 
with which to combat emergent multidrug-
resistant microbial strains. In their book 
Fighting Multidrug Resistance with Herbal 
Extracts, Essential Oils and Their Compo-
nents, editors Mahendra Rai and Kateryna 
Kon have compiled a varied and compre-

Chemistry and Pharmacology of Natu-
rally Occurring Bioactive Compounds 
edited by Goutam Brahmachari. Boca Raton, 
FL: CRC Press; 2013. Hardcover, 584 pages. 
ISBN: 9781439891674. $149.95.

This title is of immense interest to research-
ers in the life sciences as well as many read-
ers of HerbalGram. Nevertheless, the topic 
of naturally occurring bioactive compounds 
is immense and diverse. There are more 
than 125,000 unique natural products from 
more than 400,000 species of plants, algae, 
fungi, and marine organisms discussed in this 
book. Besides the biodiversity issue, the book 
has cross-cutting themes covering synthetic 
chemistry, biotechnology, and pharmacology. 
Although it would be impossible to provide 
comprehensive coverage, as the title suggests, the book does 
provide more than 550 pages of information in 21 chapters 
focused on various compounds or classes thereof. The authors 
are chiefly university- or research institute-based scientists 
from many countries, including India, Ukraine, Spain, Brazil, 
Uruguay, Japan, and the United States. The chapters are written 
in the style of scientific journal review articles, drawing in part 
from the authors’ own research.

The first chapter is an overview by the editor that summarizes 
the content of each chapter. The next six chapters focus primar-
ily on chemical synthesis of analogs of natural compounds and 
structure-activity relationships. These include reviews describ-
ing the use of solid supports for the synthesis of complex natu-
ral and non-naturally occurring molecules (heterocycles), the 
synthesis of different beta-lactam analogs (antibiotics), synthetic 
pathways for the synthesis of isatin analogs (antituberculo-
sis compounds), semisynthesis of carbamate natural products 
that may be used in anticancer drug design, production of new 
molecules of biological significance from phenolic constituents 
of tropical plants, and synthesis of two antitumor azoles from 
marine cyanobacteria. 

Chapters 8 through 12 focus mainly on biological activity of 
naturally occurring compounds, including omega-3 polyunsat-
urated fatty acids, photoprotective melanin-related compounds, 
oxyprenylated secondary metabolites, curcumin (a component 

of turmeric [Curcuma longa, Zingiberaceae]) as 
a potential preventative of Alzheimer’s disease, 
and natural products as nitric oxide inhibitors. 
The next two chapters summarize investigations 
that were undertaken using crystallographic 
analysis approaches on sterols and xanthones, 
respectively. 

Chapters 15 through 17 cover pharmaco-
logical studies of a promising anticancer agent 
known as gambogic acid (principally derived 
from the Garcinia hanburyi [Clusiaceae] tree 
in Southeast Asia), antidepressive agents, and 
statins for cholesterol control. Chapters 18 and 19 
describe the molecular aspects of the biosynthe-
sis of fungal polyketides and marine microalgae 
products. The final chapters report on biotech-

nologies such as rosmarinic acid (an antioxidant 
found in various plants such as rosemary [Rosmarinus officinalis, 
Lamiaceae] and basil [Ocimum basilicum, Lamiaceae]) produc-
tion in plant cell culture, metabolic engineering approaches to 
producing other antioxidants (flavonoids, vitamin C and E, 
etc.), and the latest biotechnological approaches developed for 
the improvement of the production of diverse groups of second-
ary metabolites.

In summary, most chapters of the book are well founded 
scientifically, with descriptions of recent research advances. 
Its focus on drug development, pharmacology, biotechnology, 
and chemistry — with relatively few chapters describing tradi-
tional medicine uses, herbal products, and medicinal foods — 
suggests that the book will be of most interest to natural product 
researchers rather than herbal scientists. It will be a good refer-
ence for university students in advanced medicinal chemistry, 
pharmacology, or biopharmaceutical science programs. 

—Antonio Guerrero-Analco 
Research Associate 

University of Ottawa, ON, Canada

—John Thor Arnason, PhD 
Professor of Biology

Director Biopharmaceutical Sciences
University of Ottawa, ON, Canada
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The Flower of Empire: An Amazo-
nian Water Lily, the Quest to Make 
it Bloom, and the World it Created 
by Tatiana Holway. Oxford, England: 
Oxford University Press; 2013. Hard-
cover, 328 pages. ISBN: 978-0-19-
537389-9. $29.95.

Complete with dozens of black-
and-white and color sketches, The 
Flower of Empire traces the story of the 
Amazonian water lily (Victoria regia 
syn. V. amazonica, Nymphaeaceae), 
discovered in 1837 by the Germany 
naturalist Robert Schomburgk. The 
striking plant, which can grow as 
quickly as an inch per hour and reach 
up to eight feet in diameter, became a 
sensation in Victorian England, where 
botanists raced to be the first to 
successfully grow the flowers. In her 
historical narrative, the author intro-
duces readers to important botanical 
figures in era, including Sir Joseph 
Banks, the botanist on  Captain 
James Cook’s voyage to Australia 
and the South Pacific in 1768-1771; 
Sir William Jackson Hooker, direc-
tor of the Royal Botanic Gardens 
at Kew; and the Duke of Devon-
shire, an eccentric collector of flowers. 
Featured prominently in the book is 
the famous Crystal Palace, an archi-
tectural masterpiece of a greenhouse, 
designed by the Duke of Devon-
shire’s gardener Joseph Paxton. The 

book includes chapters such as “A 
Floral Sensation,” “Cultivating Kew 
Gardens,” “First Bloom,” and “Empire 
under Glass,” among others.

The Wild Medicine Solution: 
Healing with Aromatic, Bitter, and 
Tonic Plants by Guido Masé. Roches-
ter, VT and Toronto, Canada: Healing 
Arts Press; 2013. Softcover, 309 pages. 
ISBN: 978-1-62055-084-7. $18.95.

The overarching goal of this book, 
as stated by author and herbalist 
Guido Masé in his introduction, is 
to “define a clear and understandable 
framework for using plants mind-
fully in daily life, based both on 
thousands of years of safe use and 
also a reasoned argument that draws 
on modern understanding.” In the 
chapters that follow — “A Cuisine 
for Medicine,” “Aromatics – Open 
and Flow,” “Bitters – Turn On and 
Challenge,” and “Tonics – Nourish 
and Balance” — Masé shares personal 
anecdotes, historical information, 
pharmacological data, nutritional 
facts, and “kitchen alchemy” recipes in 
service of his mission. The latter three 
chapters are divided into subsections 
in which the author highlights four to 
five herbs in each category, complete 
with guidance on growth and harvest. 
Preparation directions abound (rang-
ing from “Astragalus Nut Treats” to 
“Linden Flower Bath”) to help read-
ers incorporate the discussed herbs 
with ease.

Adaptogens in Medical Herbalism: 
Elite Herbs and Natural Compounds 
for Mastering Stress, Aging, and 
Chronic Disease by Donald R. Yance. 
Rochester, VT and Toronto, Canada: 
Healing Arts Press; 2013. Hardcover, 
672 pages. ISBN: 978-1620551004. 
$50.00.

Medical herbalist, clinical nutrition-
ist, and adaptogens authority Donald 
Yance presents his multicomponent 
healing philosophy for patients to help 
manage stress, boost energy, and reduce 
disease-causing inflammation. As 
Yance describes in the book’s introduc-
tion, adaptogen is an umbrella term for 
“a nonspecific, endocrine-regulating, 
immune-modulating [plant prepara-
tion] …  that increases a person’s ability 
to maintain optimal balance in the face 
of physical or emotional stress.” Pair-
ing adaptogenic herbs with a healthy 
lifestyle that includes exercise and a 
balanced diet, he says, can help reduce 
one’s risk of diseases ranging from the 
common cold to various cancers. The 
first section of the book contains 17 
chapters focusing on adaptogens as 
medicine and healthy living, including 
information on “Vital Energy and the 
Neuroendocrine System,” “The Meta-
bolic Model of Aging,” and “Adapto-
genic Remedies in Cancer Therapy.” 
The second section contains 60 mono-
graphs on the therapeutic actions of 
specific adaptogenic herbs and related 
compounds.

New Book Profiles

hensive series of reviews from many of the world’s lead-
ing researchers that discuss phytochemicals as a potential 
means of treating multidrug-resistant microbial infections. 

The book is well organized, and its 17 chapters cover a host 
of topics from basic mechanisms of multidrug resistance to 
specific plant genera (e.g., Melaleuca, Garcinia, Hypericum, 
Baccharis, and Sophora) and select phytochemicals (e.g., 
essential oils, alkaloids, flavonoids, etc.) that offer prom-
ise for treating a variety of multidrug-resistant bacterial, 
protozoal, fungal, and viral infections. Much of the data 
presented in each chapter is in vitro in nature, but several 
clinical studies are described. Sadly, very few large clinical 
trials have been conducted with phytochemical candidates. 
This is likely the result of the difficulty in translating in 
vitro findings to in vivo drug candidates. 

Of the more promising phytochemicals that appear effec-
tive against multidrug-resistant strains, essential oils offer 
the best and most readily available remedy on account of 
their potency and multiple mechanisms of action, but these 

are primarily limited to dermatological or more localized 
infections. Nevertheless, select phytochemicals and their 
semisynthetic derivatives appear to provide a promising 
scaffold from which to develop drugs that may be effective 
in treating systemic multidrug resistance, and this book 
provides an excellent review of the topic.  

For researchers interested in the current status of 
phytochemicals for treating multidrug-resistant microor-
ganisms, this book is an invaluable resource. While a few 
chapters are a bit redundant and several have more than 
the usual number of typographical and syntax errors, these 
are only minor issues that do not detract from the book’s 
strengths, of which there are many. 

—Bill Gurley, PhD
Professor, Department of Pharmaceutical Sciences

University of Arkansas for Medical Sciences
Little Rock, AR
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Esteemed scientist and human nutrition proponent John 
A. Milner, PhD, passed away on December 31, 2013, as the 
result of a heart attack. He was 66 years of age.1 

Dr. Milner, a native of Pine Bluff, Arkansas, attended 
Oklahoma State University as an undergraduate and earned 
his doctoral degree from Cornell University.1 He subse-
quently accepted employment at the University of Illinois at 
Urbana-Champaign and, later, headed Pennsylvania State 
University’s department of nutrition.2 

Dr. Milner was best known for his contributions to the 
field of chemoprevention. Prior to becoming the director 
of the US Department of Agriculture’s Beltsville Human 
Nutrition Research Program — the last position he held 
before his death — he worked for more than a decade in the 
US National Cancer Institute’s Division of Cancer Preven-
tion as chief of the Nutritional Science Research Group.2 
He served as a senior editor of the journal Cancer Prevention 
Research in addition to holding memberships to a number of 
prominent groups including the American Association for 
Cancer Research.1

“John was widely regarded as an expert and effective 
leader in the field of nutrition for cancer prevention,” 
said Jeffrey White, MD, director of the Office of Cancer 
Complementary and Alternative Medicine at the National 
Cancer Institute (email, January 22, 2014). “He was a very 
strong advocate for advancing research in this area and for 
the evidence-based use of the research results.”

According to Paul Coates, PhD, director of the Office of 
Dietary Supplements (ODS) at the US National Institutes 
of Health (NIH), the breadth of Dr. Milner’s expertise was 
vast, encompassing areas such as nutrigenomics, antioxi-
dants, selenium nutriture, and functional foods. “He was a 
garlic guy beneath it all — loved to study it, loved to eat it,” 
recalled Dr. Coates (email, January 24, 2014). “When evalu-

John A. Milner
1947-2013

ating the potential health effects of foods such as garlic, he 
recognized the importance of considering the whole plant, 
not just the ingredients.” 

Dr. Coates met Dr. Milner after assuming directorship 
of ODS in 1999. “I knew him by reputation before then, 
so it was a real treat to actually meet him and get to know 
him personally and as a collaborator,” said Dr. Coates. “He 
and his wife, Mary Frances Picciano, had both come to the 
NIH from Penn State. I had the good fortune of having 
Mary Frances on my staff in ODS and, through her, the 
good fortune of getting to know John.” 

 In addition to scientific prowess, Dr. Milner possessed 
a tremendous laugh and an authentic collaborative spirit. 
According to Dr. Coates, “He was a true partner, always 
on the lookout to build bridges and find common ground.” 
Like Dr. Coates, Dr. Milner shared an interest in bioac-
tives; “[W]hile his interest was chiefly in foods and mine 
in dietary supplements,” said Dr. Coates, “we both under-
stood that the issues surrounding the study of their health 
effects were very much the same.”  

“It was our pleasure knowing and working with Dr. 
John Milner,” said Jay Levy, director of sales at Wakunaga 
of America, a division of the Japanese company that is 
the world’s largest producer of scientifically studied garlic 
preparations (email, January 21, 2014). “We were always 
impressed by his Southern charm, experience and knowl-
edge. His appreciation for high quality research, particu-
larly in the field of nutrition and cancer prevention, as well 
as his interest in scientific discovery, will never be forgot-
ten,” continued Levy.

“[John] and Mary Frances were wonderful hosts who 
made everyone feel comfortable in their home,” said Dr. 
Coates. “She died in 2010 after a very successful career in 
her own right. Now that John has died, the nutrition world 
feels a huge gap in its heart. We miss them both.”

Dr. Milner is survived by his children, Kristina and 
Matthew Milner. Contributions in memory of Dr. Milner 
may be made to the John A. Milner Graduate Student 
Endowment in Nutritional Sciences at Pennsylvania State 
University.2 

—Ash Lindstrom
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Cardoon (Cynara cardunculus, Asteraceae)
Cardoon, otherwise known as artichoke thistle, is a member of the sunflower family with characteristic purple spiny heads.1 The 

first written account of this Mediterranean-native thistle — which has been used as both a food and medicine since ancient times 
— appeared in the 4th century BCE Greek philosopher Theophrastus’ Enquiry into Plants.2,3 Cardoon has edible flowers, stalks, 
and roots, and traditionally has been used to relieve upset stomach, to promote liver function, and as a diuretic.4 Modern research 
and randomized, controlled human clinical trials support the hepatoprotective, cholesterol-lowering, and anti-dyspeptic activities 
of cardoon extracts.5 Such therapeutic properties are thought to stem from the plant’s rich mix of phytochemicals, which includes 
cynarin, silymarin, inulin, chlorogenic acid, and various flavones.5 Cardoon is not to be confused with the widely cultivated arti-
choke (C. scolymus) — also known as globe artichoke — that has a similar phytochemical composition and is more commonly the 
source of commercial artichoke leaf extract supplements.6 Cynara species have been show to be well tolerated in clinical studies with 
rare reports of adverse effects (e.g., skin irritation).3,6 In addition to its edible and medicinal uses, components of cardoon have prac-
tical applications as a biofuel, in paper production, and as a vegetarian substitute for rennet in cheese.5 
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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.



www.indena.com
Headquarters - Indena S.p.A. - Viale Ortles, 12 - 20139 Milan, Italy - tel. +39 02.574961

Indena Biotechnology (Shanghai) Co., Ltd - Unit 03, 16/F, Cross Tower, 318 Fu Zhou Road - Shanghai 200001 - China - tel. +86.21.22815900
Indena France S.A.S. - 23, Rue de Madrid - 75008 Paris - France - tel. +33 1 45229128

Indena Japan Co., Ltd. - KDDI Bdl. 21F. 1- 8-1 Otemachi- Chyoda-Ku Tokyo 100-0004 - Japan - tel. +81.3.3243 9924
Indena USA Inc. - Two Union Square, 601 Union Street, Suite 330, Seattle, WA 98101 - USA - tel. +1.206.340.6140

Good news for health food producers:  It doesn’t take long to acquire more than 80 years of experience
in botanical derivatives, an impressive scientific track record and ingredients of clinically documented activity.
All you need to do is prefer Indena brands in your formulations. We now have ten of these, and the presence
of one of their logos on your packaging is a guarantee for your customers of the excellence of what’s inside.
To know more, contact Indena today. And find out how we can make your business grow faster.

How we help
your products

grow.
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