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THE USE OF HUMAN GROWTH HORMONE (HGH) BY ATHLETES CAME TO

mass media attention with the arrest of several cyclists at the
1998 Tour de France.1 HGH is one of several peptide hormones
banned by the International Olympic Committee and the National
Collegiate Athletic Association, but laboratory examinations are not
readily available to detect its use. Meanwhile, stories of extraordi-
nary gains in strength and muscle mass circulate widely, and athletes
of all abilities and ages—including adolescents—would love to have
HGH’s purported beneficial effects. A 1992 study estimated that 5%
of male students at U.S. high schools used or had used HGH.2

A huge marketing campaign has been launched to promote wide-
spread use of HGH not for the treatment of disease, but for other rea-
sons. Advertisements offer younger looks, increased energy, greater
muscle strength, and long-lasting sexual vitality. They proclaim that
thousands of scientific studies support their claims and conclude that
“Anyone over 35 who wants to have good health and longevity will
need to be on an HGH program.”3 These claims relate to oral supple-
ments alleged to stimulate endogenous hormone production, not
subcutaneous HGH administration. Before your patients use HGH,
the lack of tangible benefit and the serious side effects already seen
in athletes must be examined carefully. 

Background
Recombinant DNA technology has made available an abundant

supply of HGH. Children and adults who naturally are deficient in
HGH, and have the clinical syndrome of pituitary dwarfism, respond
favorably to HGH replacement therapy. Such therapy increases
growth, and is accompanied by anabolic effects including increased
lean body mass and decreased fat mass.4 People with acromegaly, a
condition characterized by excessive endogenous HGH production,
have larger, but not stronger, muscles.5
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Pharmacology and Production
Growth hormone is a relatively small polypeptide

secreted by the anterior pituitary gland in pulses several
times a day.6 Normal HGH secretion is highest during
slow-wave sleep. HGH production decreases dramati-
cally after puberty. This decline underlies the popular
claims that HGH therapy will overcome aging—remi-
niscent of claims that the fountain of youth lies in sup-
plements of various other hormones that decline in con-
centration with age. 

Endogenous production is intricately regulated by
neural control, metabolic and hormonal feedback mech-
anisms, and circulating levels of various biochemicals.7

HGH production can be increased by exercise, stress,
fever, fasting, and ingestion of amino acids like leucine
and arginine.8 Particular drugs, like clonidine, L-dopa,
gamma-hydroxybutarate (GHB), and corticosteroids,
increase HGH production by acting directly on the pitu-
itary.9 Secretion is reduced by hyperglycemia, obesity,
and hypothyroidism. 

Exercise increases HGH production dramatically.
Prolonged moderate exercise can increase HGH levels
10-fold.8 Anaerobic, intense exercise can lead to a 100-
fold increase in HGH production.10 With intense exer-

cise, peak production usually is attained 15-30 minutes
after exercise is completed. To mimic this, athletes usu-
ally inject HGH shortly after training. 

Mechanism of Action
HGH increases the uptake and incorporation of

amino acids into muscle.6 HGH has acute, transient
insulin-like effects that stimulate glucose uptake into
muscle and adipose tissue.7 However, its chronic effects
are antagonistic of insulin, leading to fatty acid mobi-
lization, inhibition of glucose uptake, and reduced
insulin sensitivity. 8 HGH also has indirect effects medi-
ated primarily by insulin-like growth factor-1 (IGF-1),
although its mechanism of action is poorly understood.7

Clinical Studies
Controlled studies have not produced the huge gains

reported anecdotally. An early double-blind, crossover
study gave eight athletes methionyl-HGH for six
weeks.11 Percent body fat decreased significantly, and
fat-free mass (FFM) and serum IGF-1 increased signifi-
cantly (P < 0.05). Muscle size and strength changes
were not measured. 

The first study to examine whether exogenous HGH
administration potentiates the anabolic effects of resist-
ance exercise involved 18 untrained men (average age
27 years).5 All subjects undertook 12 weeks of heavy
resistance training, five days/week. The double-blind
study randomly assigned subcutaneous injections of
either saline or HGH given immediately after exercising.
Subjects received 40 mcg/kg of HGH, equivalent to 2-4
times their daily secretion rate. Two HGH subjects with-
drew because of carpal tunnel problems. FFM increased
in both groups, with significantly greater increases in the
HGH group (P < 0.01). Whole body protein synthesis
rates increased more in the HGH group (P < 0.03) and
total urinary nitrogen decreased more (P < 0.05). How-
ever, the fractional muscle protein synthesis rates did not
change, suggesting that synthesis of proteins other than
muscle was increased. The size and strength of all mus-
cles measured increased, but with no differences
between the two groups. 

The same study design was used with 23 older seden-
tary men (average age 67 years).12 All exercised four
days/week for 16 weeks and the HGH group received
12.5-24 mcg/kg. Five of the 13 HGH recipients were
removed from the study because of carpal tunnel com-
pression, arthralgia, and fluid retention in the hands and
feet. The results mirrored those with the younger men,
with no differences in muscle size, strength, or protein 
synthesis, while FFM increased more with HGH 
(P = 0.003).
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The impact of HGH on seven experienced weight-
lifting athletes was studied (average age 23 years).13

Each athlete continued his customary training schedule
(3-6 days/week) and injected 40 mcg/kg/d HGH for 14
days. Fasting serum IGF-1 levels doubled (P = 0.002).
The rate of skeletal muscle protein synthesis did not
change significantly during the trial, nor did whole body
protein breakdown, suggesting no ergogenic benefit
from HGH supplementation. 

Twenty-two male power athletes (average age 23
years) were randomly assigned to either placebo or 
0.09 U/kg/d of HGH injected subcutaneously at bed-
time.14 Three HGH subjects dropped out because of
carpal tunnel compression and fluid retention in the
hands. The HGH subjects had significantly greater
increases in HGH (P < 0.01) and IGF-1 levels (P <
0.001). Other serum hormone and steroid levels did not
change. Changes in FFM, lean body mass, and skeletal
muscle strength were identical between the two groups. 

Eighteen healthy men (ages 65-82 years) underwent
14 weeks of progressive weight training and then were
randomized to receive either 20 mcg/kg/d HGH or
placebo.15 They continued training for 10 more weeks.
Muscle strength increased significantly in both groups
during the initial 14 weeks (P = 0.0001), but not in the
subsequent weeks. Body weight did not differ between
groups, but the HGH group had a significantly greater
increase in lean body mass and decrease in fat mass 
(P < 0.05). Needle biopsies of the vastus lateralis mus-
cles revealed changes in the cross-sectional areas of type
I and II muscle fibers during training, but with no differ-
ences between the two groups.16 No significant differ-
ences were found between the groups in levels of muscle
HGH receptors, IGF-1, or mRNA expression of related
genes. The authors concluded that HGH supplementa-
tion did not enhance the beneficial effects of exercise in
older men. 

Adverse Effects
In Yarasheski’s studies, 14 men and women withdrew

because of carpal tunnel compression, arthralgia, and
fluid retention in the hands and feet.17 Elsewhere, five of
11 HGH recipients experienced carpal tunnel and edema
problems, with only two resolving spontaneously. 14

Concerns about cardiac effects also have been raised
with long-term supplementation of HGH. Fifteen body
builders self-selected to take either anabolic steroids
along with 0.15-0.30 IU/kg HGH, or to join a control
group.18 After six weeks, the supplementing group had
significantly lower high-density lipoprotein-cholesterol
and apolipoprotein A-1 levels (P < 0.001), both of which
are associated with higher risks of coronary disease. In

acromegaly, sustained HGH excess is associated with
cardiac pathology.19

Some countries still produce cadaveric HGH of ques-
tionable quality which may be available on the black
market.20 In the early 1980s, several cases of
Creutzfeldt-Jakob disease developed because of contam-
inated cadaveric HGH. 

Chronic administration of HGH leads to insulin
resistance,7 and after six weeks of HGH supple-
mentation, five of seven subjects had suppressed
endogenous HGH production.11 Increased morbidity
and mortality has been observed in severely ill patients
given HGH, but the reasons for this association were not
established.21

Formulation and Dosage
HGH-deficient adults usually take 1-2 IU/d by subcu-

taneous injection every evening. Athletes sometimes
take as much as 10-25 IU/d, three or four times a week.8

Athletes sometimes cycle on and off HGH, and take
lower doses along with anabolic steroids. 

An athlete’s regimen can cost $2,000-$5,000 per
month.9 Because of this expense, many of the advertise-
ments for HGH as a dietary supplement actually 
promote amino acids that allegedly increase endo-
genous HGH production.8 These supplements most
commonly contain arginine, ornithine, lysine, and 
tryptophan. 

Conclusion
The favorable changes in body composition described

can be explained by increased fluid retention, not
increased muscle mass.12 Uncomfortable adverse effects
occur frequently, which could interfere with athletic per-
formance. More serious adverse effects also can occur.
Particular concerns exist about the quality of HGH avail-
able on the black market, especially given the hormone’s
expense. Exogenous HGH injections have produced
none of the gains sought by athletes, and yet have many
risks. 

Clinical studies have not produced the types of mus-
cle strength gains that are reported anecdotally. A limita-
tion with these studies is that in practice, athletes often
take larger, varying doses, and cycle on and off other
anabolic agents. All or some of these agents may pro-
duce synergistic effects, but also are likely to put athletes
at higher risk of adverse effects. Even if short-term gains
occur, HGH is part of an intricate web of hormones and
growth factors. Manipulating one part of this system
most likely leads to counter-balancing changes in other
metabolites. This increases the risk of unexpected
adverse effects. 
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Recommendation
Use of HGH by athletes is banned by most sports

organizations because of both ethical and medical con-
cerns. Given the results of clinical trials, there is no clear
benefit for athletes who inject HGH. In contrast, there
are significant dangers, both medically and financially.
Athletes considering this drug should be strongly urged
to avoid its use completely.   v

Dr. O’Mathúna is Professor of Bioethics and Chemistry
at Mount Carmel College of Nursing, Columbus, OH. 

References
1. Bidlingmaier M, et al. Test method: GH. Clin Endo-

crinol Metab 2000;14:99-109. 

2. Rickert VI, et al. Human growth hormone: A new sub-
stance of abuse among adolescents? Clin Pediatr 1992;
31:723-726. 

3. Willix Jr., RD. Health care hoax. Advertisement. 

4. Zachwieja JJ, Yarasheski KE. Does growth hormone
therapy in conjunction with resistance exercise
increase muscle force production and muscle mass in
men and women aged 60 years or older? Phys Ther
1999;79:76-82. 

5. Yarasheski KE, et al. Effect of growth hormone and
resistance exercise on muscle growth in young men.
Am J Physiol 1992;262:E261-E267. 

6. Roemmich JN, Rogol AD. Exercise and growth hor-
mone: Does one affect the other? J Pediatr 1997;
131:S75-S80.

7. Yarasheski KE. Growth hormone effects on metabo-
lism, body composition, muscle mass, and strength.
Exerc Sport Sci Rev 1994;22:285-312. 

8. Ehrnborg C, et al. Growth hormone abuse. Clin
Endocrinol Metab 2000;14:71-77. 

9. Rogol AD. Sex steroid and growth hormone supple-
mentation to enhance performance in adolescent ath-
letes. Curr Opin Pediatr 2000;12:382-387. 

10. Jenkins PJ. Growth hormone and exercise. Clin
Endocrinol 1999;50:683-689. 

11. Crist DM, et al. Body composition response to endoge-
nous GH during training in highly conditioned adults.
J Appl Physiol 1988;65:579-584.

12. Yarasheski KE, et al. Effect of growth hormone and
resistance exercise on muscle growth and strength in
older men. Am J Physiol 1995;268:E268-E276. 

13. Yarasheski KE, et al. Short-term growth hormone
treatment does not increase muscle protein synthesis
in experienced weight lifters. J Appl Physiol 1993;
74:3073-3076. 

14. Deyssig R, et al. Effect of growth hormone treatment
on hormonal parameters, body composition and
strength in athletes. Acta Endocrinol 1993;128:
313-318.

15. Taaffe DR, et al. Effect of recombinant human growth
hormone on the muscle strength response to resistance
exercise in elderly men. J Clin Endocrinol Metab
1994;79:1361-1366. 

16. Taaffe DR, et al. Lack of effect of recombinant human
growth hormone (GH) on muscle morphology and GH-
insulin-like growth factor expression in resistance-
trained elderly men. J Clin Endocrinol Metab 1996;
81:421-425. 

17. Yarasheski KE, Zachwieja JJ. Growth hormone thera-
py for the elderly: The fountain of youth proves toxic.
JAMA 1993;270:1694. 

18. Zuliani U, et al. Effects of anabolic steroids, testos-
terone, and HGH on blood lipids and echocardiograph -
ic parameters in body builders. Int J Sports Med 1989;
10:62-66. 

19. Orme SM, et al. Mortality and cancer incidence in
acromegaly: A retrospective cohort study. J Clin
Endocrinol Metab 1998;83:2730-2734. 

20. Deyssig R, Frisch H. Self-administration of cadaveric
growth hormone in power athletes. Lancet 1993;341:
768-769. 

21. Takala J, et al. Increased mortality associated with
growth hormone treatment in critically ill adults. 
N Engl J Med 1999;341:785-792. 

Red Clover for the Treatment
of Menopausal Symptoms
and Hyperlipidemia 

By Melinda Ring, MD, 
and Marjorie Alschuler, PhD 

IN THE UNITED STATES, NEARLY 85% OF MENOPAUSAL

women complain of hot flashes, and 35% seek med-
ical attention for it.1 And although it’s estimated that
fewer than 40% of U.S. menopausal women start hor-
mone replacement therapy (HRT), only 15% take it for
long.2 Reasons cited include fear of breast cancer, desire
for “natural” remedies, dislike of side effects, such as
breast tenderness and vaginal bleeding, and known 
contraindications.3

Phytoestrogens, particularly those in soy products,
have been in the spotlight as a serious contender for an
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HRT replacement ever since epidemiological studies
showed an association with a lower incidence of hot
flashes, cardiovascular disease, and cancers. Red clover
(Trifolium pratense) is an herb-derived phytoestrogen,
which is popular among women who desire an alterna-
tive treatment to combat the effects of estrogen 
deprivation. 

Goals of Management
The medical management of menopause has two

goals: 1) alleviation of undesirable symptoms and 2)
prevention of resultant diseases, which lead to morbidity
in later years. 

Clinical Trials of HRT in Menopausal Women
Recent large-scale studies such as the Heart and

Estrogen/Progestin Replacement Study (HERS) and the
Women’s Health Initiative have provided evidence that
cardiovascular risks associated with HRT may outweigh
the benefits in some groups of women.4

The two indications for which HRT does have proven
efficacy are symptom management: reducing hot flashes
by up to 90%, and preventing bone density loss, with a
50-60% reduction in fractures.5

New guidelines, reflecting the shifting risk:benefit
ratio, suggest that HRT be restricted to short-term use
(less than five years) for management of vasomotor
symptoms, with long-term use only in those patients at
high risk for osteoporosis.4

Red Clover Pharmacology
Phytoestrogens are naturally occurring substances

found in plants that are structurally or functionally simi-
lar to estradiol (E2). 

Phytoestrogens have been called natural selective
estrogen-receptor modulators, or SERMs.6 Depending
on the concentration of endogenous estradiol and the
distribution of estrogen receptors, they may act as either
an estrogen receptor (ER) agonist or as an estrogen
antagonist. Estradiol binds the receptor with higher
affinity than the isoflavones, but when either binds the
ER, the receptor undergoes homodimerization, and then
can bind specific regions of DNA to regulate gene 
transcription. 

The three main classes of phytoestrogens are
isoflavones, coumestans, and lignans. High concentra-
tions of isoflavones are found in legumes such as soy-
bean and chickpea, and herbs like red clover and blue-
grass. While soybeans contain the two major isoflavones
genistein and daidzein, red clover also contains
biochanin A and formononetin. Of these four iso-
flavones, genistein has the greatest bioactivity. 7

Clinical Trials
Hot flashes. Novogen Ltd., the distributor of the red

clover extract Promensil, recently sponsored two dou-
ble-blind, placebo-controlled trials examining the
extract’s effect on menopausal symptoms. 

The first study by Baber et al included 51 women
(ages 45-65 years) amenorrheic for at least six months
with a minimum of three hot flashes daily. 8 Data collec-
tion included serum tests, urine isoflavone analyses (to
monitor compliance), transvaginal ultrasounds (for
endometrial thickness), vaginal smears (for vaginal
maturity index), symptom logs, and serial measurements
on the Greene menopause symptom scale. The trial had
four phases: one-week run-in; 12-week treatment (active
or placebo); four-week placebo washout; and crossover
to the alternative treatment regimen for 14 weeks. Forty-
three subjects completed all four phases. No statistically
significant difference was found between the active and
placebo groups on any of the measured parameters. 

The second study by Knight et al randomized 37
women (ages 40-65 years) to a 12-week course of place-
bo, Promensil 40 mg total isoflavone, or 160 mg extract
total isoflavone.9 Inclusion criteria and modes of assess-
ment were similar. Once again, all groups experienced a
decrease in hot flash frequency (35%, 29%, 34%,
respectively) with no significant difference between
them. The analysis of urine isoflavone levels at week 0
and week 12 showed the expected increases in the
Promensil groups, but also showed a small increase in
the placebo group. The authors suggest that this rise
might have resulted from the inadvertent ingestion of
soy products by members of the placebo group, which in
turn may have affected the number of hot flashes.

In 1999, two groups at the International Menopause
Society World Congress reported reductions in hot flash
frequency ranging from 56% to 75% with Promensil 40
mg compared to placebo, but these results have only
been published in abstract form.10,11

Cardiovascular-lipids. Soy proteins, like HRT, have
been shown to counteract partially the unfavorable
change in the lipoprotein profile that develops after
menopause.12 Potential mechanisms include an upregu-
lation of low-density lipoprotein (LDL) receptors and
increased turnover of LDL-apolipoproteins. Studies
examining red clover isoflavones and lipid homeostasis
have conflicting results, and are compromised by differ-
ing isoflavone compositions, inadequate blinding or ran-
domization, lack of a control group, and poor comple-
tion records. 

Improvements in the lipoprotein profile were noted in
a recent study by Clifton-Bligh et al.13 Three doses of a
red clover extract Rimostil (28.5 mg, 57 mg, and 85.5
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mg daily) were administered to 46 postmenopausal
women for six months in a double-blind protocol. Non-
fasting measurements showed a significant rise in high-
density lipoprotein (HDL) of 15.7-28.6% and a decrease
in apolipoprotein B of 11.5-17% after six months,
although the changes were independent of the doses
given. The aforementioned study by Knight et al also
reported an increase in HDL by 18% in participants tak-
ing 40 mg dose of isoflavones compared to placebo; this
increase was not observed in those participants taking
the 160 mg dose. 

In contrast, Howes et al gave 93 postmenopausal
women either placebo or isoflavone extract (approxi-
mately 43.5 mg for five weeks, then 88 mg for five
weeks).14 Baseline lipids were 5-9 mmol/L. Seventy-five
women completed the study (66 active group, nine con-
trol); the reasons for drop-out were not cited. No signifi-
cant changes were noted in total cholesterol, HDL,
LDL, or triglycerides in either group. Nestel and col-
leagues examined lipid profiles throughout their trial; no
significant changes were observed.15 Lastly, 14 of 21
premenopausal women completed a single-blind ran-
domized trial with a crossover of red clover extract (86
mg) and placebo for two months each.16 Again, no alter-
ation in total cholesterol, triglycerides, or LDL oxidiz-
ability was identified. 

Bone. The previously mentioned trial by Clifton-
Bligh et al also measured bone density of the proximal
radius and ulna. Increases were found with the 57 mg
and 85.5 mg doses (4.1% and 3%, respectively), but not
with the 28.5 mg dose.13 Another trial published in
abstract form only enrolled 107 women (pre-, peri- and
post-menopausal women) ages 50-64 years.17 Promensil
40 mg daily or placebo was given for almost a year. The
preliminary results showed a decrease in lumbar spine
density in the placebo group greater than that of the
Promensil group. No difference in hip density was seen. 

Formulations
Red clover is available in many preparations such as

teas and liquid extracts, but is most commonly taken as
an extract in tablet form. It is dosed according to the
isoflavone content, with 40 mg/d in most standardized
formulations. Consumers and practitioners prescribing
red clover need to be aware of labeling variations.
“Isoflavone content” may refer to the amount of the
estrogen-like compounds (genistein, daidzein, biochanin
A, and formononetin) alone, or may include linked
sugar moieties (i.e., isoflavone glycosides). 

In December 2000, Consumerlab.com performed
independent quality-control tests on six red clover
isoflavone products (two red clover alone, four red

clover/soy combinations). Half of the products failed
testing, as they contained only 50-80% of the claimed
amount of isoflavones. The three products that received
passing scores were Promensil (Novogen Inc.),
PhytoFem (Shaklee Corp), and Red Clover Support
Complex (Vitamin World Inc.). 

Adverse Effects/Drug Interactions/
Contraindications

Reproductive-endocrine system. Reproductive disor-
ders were noted in grazing animals ingesting large
amounts of clover. The amounts ingested, however, were
far beyond those intended for human consumption.18

Because of the estrogen-like activity of red clover, it is
recommended that pregnant and lactating women avoid
red clover. It also should not be taken by women already
receiving any form of hormone treatment, including
estrogens, progesterones, or androgens. 

Uterine effects. Of the trials reviewed, the three that
studied endometrial thickness by ultrasound found no
evidence of hyperplasia.8,10,13 A recent pilot study postu-
lated that isoflavones might be antiproliferative and pro-
tect against endometrial cancer.19 Perimenopausal
women underwent endometrial biopsy with measure-
ment of an antiproliferative marker and ultrasound with
Doppler before and after three months of extract or
placebo. Again, no change was noted. 

Breast tissue. Unraveling how isoflavones affect
breast tissue is a difficult task.20 Human studies are diffi-
cult to perform, and without knowing intramammary
concentrations of estradiol and isoflavone one cannot
determine whether the interaction will inhibit cell prolif-
eration (by competitive inhibition of ER binding or inhi-
bition of tyrosine kinase of growth factor receptors) or
stimulate cell proliferation (if E2 levels are low). 

Bleeding parameters. The presence of coumarin in
some clover species may potentiate the anticoagulant
effect of medications, although no documented cases of
an interaction exist.21

Ongoing Research
In an effort to address the growing pressure to find

alternatives for women, the NCCAM/NIH awarded a
five-year, $7.7 million grant to the University of Illinois
at Chicago (UIC) to study menopausal symptoms. Two
ongoing UIC studies focus on red clover and black
cohosh (another herb used for menopausal symptoms).
The aim of this toxicity study of six dosages is to deter-
mine active ingredients, modes of action, and metabo-
lism, followed by a year-long double-blind clinical trial
to study efficacy in symptom relief and disease 
prevention. 
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Conclusion
The current evidence does not support the use of red

clover for symptom alleviation or preventive care in
postmenopausal women. Although no serious side-
effects have been reported yet, research trials of inade-
quate duration and power exist. 

Recommendation
Patients seeking relief from perimenopausal vasomo-

tor symptoms should be advised that red clover appears
to be inferior to HRT and other herbal remedies such as
black cohosh. Similarly, diet and exercise recommenda-
tions will be more beneficial than red clover to maintain
cardiovascular and bone health in postmenopausal
women. The results of the NIH-supported study at UIC
should help elucidate the role of red clover and other
remedies. 

Pregnant and lactating women and women taking
hormone replacement therapy or androgens should
avoid red clover, as should breast cancer survivors.
Close attention should be paid to bleeding parameters
and symptoms when other women take red clover with
warfarin, heparin, aspirin, and dietary supplements with
anticoagulant properties such as ginkgo, garlic, ginger,
and vitamin E.   v

Dr. Alschuler is Medical Education Specialist, and Dr.
Ring is Clinical Training Attending Physician and Coor-
dinator, CAM Curriculum, Internal Medicine Residency
Training Program, St. Joseph Hospital, Chicago, IL. 
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Deer Velvet Antler for
Enhancing Sexual Function
and Athletic Performance 

By Michael Cirigliano, MD, FACP 

THE DESIRE TO ENHANCE PHYSICAL STRENGTH AND SEX-
ual prowess has been the subject of study and con-

jecture since the beginning of time. Both natural prod-
ucts as well as synthesized pharmaceutical agents,
including anabolic steroids, have been utilized with pos-
itive and negative results. In some cases, use of these
agents has led to significant morbidity and mortality. 

There is growing interest in the use of natural prod-
ucts because of the popular belief that they are some-
what safer than prescription pharmaceuticals. The media
also has promulgated the use of a number of natural
products to enhance both sexual as well as athletic per-
formance. Professional athletes, including former
Olympic champions in track and field, elite cyclists, a
three-time winner of the Boston Marathon, and Mark
McGwire, have admitted using such agents including
androstenedione.1

Although much has been stated about the therapeutic
properties of deer velvet antler, its medicinal value
remains unclear and its safety in doubt. Much of the
available information has been derived from Russian
and Chinese literature. 

Origin
In a number of countries including New Zealand,

Australia, Canada, Russia, and China, antlers are
removed from various species of deer while they are still
growing tissues and contain abundant blood and nerve
supplies.2 At this stage of development, antlers have lit-
tle or no compact bone. This has led to the term “velvet
antlers,” which refers to the short, velvet-like hair that
covers them. 

Sourcing
Deer velvet antler is obtained by administering anes-

thetic agents to animals and scraping the velvet off the
antlers. Processing continues with autoclaving followed
by freeze-drying the deer velvet antler.3

Increased consumption of deer velvet antler has led to
annual production of 450 tons in New Zealand, 400 tons
in China, and approximately 40 tons in North America.
Currently, Korea is the largest exporter of velvet antler,
grossing nearly $1.6 billion in sales. 

Historical Context
Traditional Chinese medicine incorporates a large

number of plant and animal products for prevention and
treatment of illness. Certain medicinal agents have been
categorized as “fine drugs.” 4 These include ginseng, deer
velvet antler, rhinoceros horn, musk deer navel gland,
and cow bezoar. Deer parts, including deer velvet antler,
are utilized for a wide variety of symptoms. Deer velvet
antler formulations traditionally have required laborious
and time-consuming preparation by extremely knowl-
edgeable practitioners of Chinese medicine.4

Traditional Uses
Deer velvet also is known in other cultures as “lu

rong,” “nokyong,” “rokujo,” and “Cornu Cervi parvum.”
According to the Chinese medical text Pen Ts’ao Kang
Mu, deer velvet antler was considered a universal tonic,
but also held an important place in the list of medica-
tions meant to produce virility, reinforce vital energy,
and strengthen stamina.5 Deer velvet antler also has
been used in traditional Chinese medicine to treat symp-
toms of impotence and lower back and knee pain, and as
a tonic for children with skeletal deformities. In Korean
medicine, deer velvet antler is used at the onset of winter
to ward off infections.6

Mechanism of Action
Deer velvet antler consists primarily of protein, of

which collagen is a major constituent. Most of the car-
bohydrate content in antler is proteoglycan, which is a
combination of protein and carbohydrate.7 The carbohy-
drate portion is primarily glycosaminoglycan of which
chondroitin sulfate is by far the predominant con-
stituent.8 The weight of chondroitin sulfate in growing
antler depends on the state of growth of the antler at the
time of harvesting. Content also varies according to the
section of antler used, with the tip and upper sections
containing more than the base. Amino acids, including
tryptophan, lysine, vitamin A, estrone and estradiol,
sphingomyelin, ganglioside, prostaglandins, and epider-
mal growth factor, also are found in deer velvet antler.9

Brechman et al found that pantocrin (Siberian deer
velvet antler extract), exerted androgenic effects on the
prostate and seminal vesicles of immature rodents.10 In
another study, extract from deer velvet antler was noted
to have a hypertrophic effect on the rodent prostate
gland, supporting an androgenic effect of velvet antler
use.4

Deer velvet antler also contains significant amounts
of growth hormone precursor and prostaglandin.
Insulin-like growth factor-1 (IGF-1) has been isolated
from deer velvet antler and may play a role in cell
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growth, particularly reticuloendothelial cells and leuko-
cytes.11 Deer velvet antler was observed to increase pro-
tein synthesis in mice, with an increase in total RNA
synthesis.12 Finally, estrone and estradiol also have been
isolated.9

Animal Studies
Although deer velvet antler is considered one of the

ultimate medicinal animal parts in traditional Chinese
medicine, there is a paucity of literature regarding safety
and efficacy. Review of the literature revealed several
small studies utilizing poor statistical methodology. In
one of these studies, rats made anemic experimentally
via administration of phenylhydrazine were noted to
have an increase in packed cell volume, hemoglobin
content, and serum iron content after administration of
deer velvet antler.13

In two other small animal studies, an increase in bone
marrow iron activity in anemic rats was noted after
administration of deer velvet antler. Of note, four
species of antler were tested, with elk antler being the
most effective in stimulating hematopoetic activity.14,15

In the Brechman et al study, pantocrin was reported to
increase serum testosterone levels and to have
gonadotrophic effects on laboratory animals, resulting in
enlargement of the prostate and seminal vesicles of
immature rodents.10 Reduction of fatigue and increased
working capacity of mice also were noted. However,
other investigators have disputed these claims and have
not found a similar testosterone effect after administra-
tion of red deer antler extract.4

Other in vitro experiments investigating the effects of
pantocrin have been reported. Although pantocrin
increased the tone of spontaneous contraction in the rab-
bit duodenum, both the frequency and tone of sponta-
neous contraction of the rabbit uterus were reduced.16

Studies with pantocrin also have revealed no obvious
effects on cardiovascular function. Clifford et al con-
ducted a detailed study of the effect of a Korean antler
extract on 11 cardiovascular parameters in the dog.17

Only stroke volume was elevated significantly during
this period of observation. 

Several small animal studies indicate that pantocrin
may aid in the recovery from cervical spinal injury by
promoting glycolysis in spinal tissue by stimulating 
hexokinase, phosphofructokinase, aldolase, and glyc-
erolkinase in rat spinal nerves.18

Clinical Studies
Minimal information exists regarding the use of deer

velvet antler products in humans despite thousands of
years of use in Chinese medicine. In one of the few 

published scientific studies on deer velvet antler involv-
ing human subjects, improvement of psychogenic impo-
tence in 13 of 16 subjects was noted and no improve-
ment was noted in six patients suffering from organic
causes of impotence.19 Unfortunately, this small study
lacked placebo controls and is of questionable value.
Injectable extracts were utilized. 

In one small study in Russia, athletes given pantocrin
exhibited an increased dynamic work potential (74
kg/m) on an exercise bicycle compared to those receiv-
ing placebo (15 kg/m).20 Several other unsubstantiated
studies of strength-training parameters have concluded
beneficial effects. Unfortunately, most references are not
published in peer-reviewed journals, lack specific dosing
information, and represent anecdotal testimonials rather
than hard science. One study in particular has been the
subject of significant controversy.21

Chondroitin sulfate, a significant component of deer
velvet antler has been the subject of numerous well-done
randomized, placebo-controlled studies for the treatment
of arthralgia and arthritis.2

Formulation and Dosage
No accepted formulations of deer velvet antler exist.

Typical dosage ranges from 400 to 600 mg/d, but higher
dosages of 900 to 2,400 mg/d are recommended in cer-
tain deer velvet antler-containing products.2

Pantocrin is available as an alcohol extract in 1 or 2
mL ampules. Tablets contain 1% of extract. Pantocrin
has been prescribed internally in doses of 25-40 drops or
1-2 tablets twice daily, taken 30 minutes before eating.
Typical courses of treatment last from two to three
weeks; however, three courses are given with a seven- to
10-day break between courses.3

Adverse Effects and Interactions
Although serious adverse effects have not been

reported in the clinical literature, the safety of Russian
deer velvet antler has been investigated in a number of
studies. Pantocrin was noted to have an LD

50
of 34

mL/kg in male mice and 18 mL/kg in male rats when
given intravenously.22

Although no toxic or teratogenic effects were
observed when pantocrin was given to pregnant rats and
mice, there was a 50% reduction in the number of
implantation sites and a subsequent reduction in the
number of live fetuses at a high dosage level of 6 mL/kg. 

When the pantocrin preparation was concentrated to a
dry powder and given to mice at high rates of 1 g/kg IV
and to rats 0.75 g/kg intramuscularly, the only toxic
effect observed was transient tachypnea, tremor,
depressed respiration, and enhanced lacrimation.16
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A number of theoretical concerns exist. Because of
deer velvet antler’s potential androgenic activity, use in
lactation and pregnancy is contraindicated. Because of
potentially increased testosterone levels, deer velvet
antler also is contraindicated in patients with a history of
prostate cancer. Used as an anesthetic for antler harvest-
ing, xylazine has been found in freshly harvested velvet
antler.23 Xylazine and other anesthetics possess muta-
genic properties. 

Recurring contact with deer products has been associ-
ated with severe allergic rhinitis and a pruritic dermal
reaction in farmers.23 Allergic rhinitis and asthma also
have occurred as a result of cross-reactivity with extracts
from other mammals, and may arise because of animal
dander exposure. 

Velvet antler extract has been documented to decrease
the side effects of morphine given to rats repetitively.24

Given its high chondroitin content, side effects may
include epigastric pain, nausea, diarrhea, constipation,
eyelid edema, and allergic reactions.2

Conclusion
Placebo-controlled, scientifically sound research

assessing deer velvet antler’s effectiveness as a treatment
for enhancing sexual performance and physical strength
is absent, although historical, cultural, and folkloric 
evidence for deer velvet antler’s use is present. As is 
the case with a number of natural products, “in God 
we trust, with everyone else, show me the data,” holds
true. 

Although there is a growing body of evidence sug-
gesting efficacy of chondroitin for osteoarthritis, other
sources of chondroitin are much more easily obtained
than mining deer velvet. 

Large randomized, placebo-controlled trials evalu-
ating the health benefits of deer velvet antler are needed
to assess its therapeutic potential and likely adverse
effects. Ethical and ecologic questions arise when the
large-scale harvesting of deer velvet in living animals is
considered, especially if it is not performed by a
licensed veterinarian or producer accredited by a
licensed veterinarian. 

Recommendation
Based on the present data, taking deer velvet for

enhanced sexual performance cannot be recommended.
Although chondroitin is found in significant quantities
in deer velvet, its presence cannot recommend deer vel-
vet’s use. 

Other conventional, effective, scientifically based
treatments are available for sexual dysfunction that aris-
es from organic and psychogenic causes. 

It is far more beneficial to attain goals of strength and
stamina by undertaking a well-balanced nutrition and
fitness program than by utilizing deer velvet antler at the
present time.   v
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CME Questions 
41. Athletes using human growth hormone (HGH) should be 

monitored for which of the following adverse effects? 
a. Carpal tunnel problems 
b. Insulin resistance and diabetic symptoms 
c. Excessive fluid retention 
d. All of the above 

42. The effectiveness of HGH injections for increasing muscle
strength in athletes is supported by: 
a. well-controlled clinical trials. 
b. anecdotal reports from athletes. 
c. large epidemiological studies. 
d. All of the above 

43. The practical relevance of clinical research on the efficacy of
HGH use by athletes is complicated by the fact that: 
a. athletes using HGH often use many other anabolic drugs. 
b. HGH is made by recombinant DNA technology. 
c. some people are deficient in endogenous HGH. 
d. HGH interacts with other receptors in the body. 

44. The three major classes of phytoestrogens include all of the 
following except : 
a. coumestans. 
b. peptides. 
c. isoflavones. 
d. lignans. 

45. Red clover is more effective than hormone replacement 
therapy for treatment of hot flashes. 
a. True 
b. False 

46 Red clover is usually dosed according to its: 
a. total weight. 
b. isoflavone content. 
c. coumarin content. 
d. bioactivity. 

47. Deer velvet antler traditionally has been used as a universal
tonic and for increasing virility. 
a. True 
b. False 

48. The carbohydrate portion of deer velvet antler is primarily
composed of: 
a. glycosaminoglycan (chondroitin sulfate). 
b. tryptophan. 
c. estradiol. 

49. Deer velvet antler administration in human subjects was found
to improve: 
a. psychogenic impotence. 
b. organic impotence. 
c. premature ejaculation. 
d. hypospadia. 
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With Comments from John La Puma, MD, FACP

Vitamin A 
and Hip Fractures 

Source: Feskanich D, et al. Vitamin A
intake and hip fractures among post-
menopausal women. JAMA 2002;287:
47-54. 

INGESTION OF TOXIC AMOUNTS OF

vitamin A affects bone remodeling
and can have adverse skeletal effects in
animals. The possibility has been raised
that long-term intake of large doses of
vitamin A could contribute to fracture
risk in humans. 

To assess the relationship between
high vitamin A intake from foods and

supplements and risk of hip fracture
among postmenopausal women, a
prospective analysis was begun in 1980
with 18 years of follow-up within the
Nurses’ Health Study. The general com-
munity of registered nurses within 11
U.S. states, for a total of 72,337 post-
menopausal women ages 34-77 years,
was studied. 



Incident hip fractures resulting from
low or moderate trauma were analyzed
by quintiles of vitamin A intake and by
use of multivitamins and vitamin A sup-
plements. These assessments were
made at baseline and updated during
follow-up. 

From 1980 to 1998, 603 incident hip
fractures resulting from low or moderate
trauma were identified. After control-
ling for confounding factors, women in
the highest quintile of total vitamin A
intake (≥ 3,000 mcg/d of retinol equiva-
lents [RE]) had a significantly elevated
relative risk (RR) of hip fracture (RR
1.48; 95% confidence interval [CI]
1.05-2.07; P for trend = 0.003) com-
pared with women in the lowest quintile
of intake (< 1,250 mcg/d of RE). This
increased risk was attributable primarily
to retinol (RR 1.89; 95% CI 1.33-2.68;
P for trend < 0.001 comparing ≥ 2,000
mcg/d vs. < 500 mcg/d). 

The association of high retinol intake
with hip fracture was attenuated among
women using postmenopausal estro-
gens. Beta-carotene did not contribute
significantly to fracture risk (RR 1.22;
95% CI 0.90-1.66; P for trend = 0.10
comparing ≥ 6,300 mcg/d vs. < 2,550
mcg/d). Women currently taking a spe-
cific vitamin A supplement had a non-
significant 40% increased risk of hip
fracture (RR 1.40; 95% CI 0.99-1.99)
compared with those not taking the sup-
plement. Among women not taking sup-
plemental vitamin A, retinol from food
was significantly associated with frac-
ture risk (RR 1.69; 95% CI 1.05-2.74; 
P for trend = 0.05 comparing ≥ 1,000
mcg/d vs. < 400 mcg/d). 

Long-term intake of a diet high in
retinol may promote the development of

osteoporotic hip fractures in women.
The amounts of retinol in fortified foods
and vitamin supplements may need to
be reassessed.

n COMMENT 
The subjects of the well-known

Nurses’ Health Study (NHS) are largely
white, middle and upper middle class
women who already take multivitamins
and are interested in their health. Most
of these women were taking multivita-
mins that contained retinol (the form of
vitamin A that does the damage, in
excess), plus the vitamin A they get
from food. The vitamin A supplements
that contain retinol (and not all do—
many contain a retinyl ester instead) are
the forms that “may promote the devel-
opment of osteoporotic hip fractures in
women.” 

These women, if anyone, should
have been able to avoid hip fractures.
Their intake of calcium, vitamin K, and
vitamin D are all higher than national
averages. Their intake of alcohol is
lower (alcohol worsens vitamin A toxic-
ity, and in modest doses increases bone
density). But they didn’t. 

Although some retinol comes from
food, most comes from vitamin supple-
ments, especially multivitamins. Few
foods have retinol. Liver, fish liver oils,
eggs, and whole-milk dairy products are
the chief sources. An editorial comment
on this study notes: “A 3-oz (84-g) por-
tion of liver contains 100 times the
retinol present in one glass of whole
milk, 116 times that in one whole egg,
and 200 times that in a pat of butter. Vit-
amin A intake variability is further
affected by the three-fold natural sea-
sonal variation in the vitamin A content

of milk.” In addition, fortified breakfast
cereals and meal replacement drinks
and shakes often have 100% RDI of
vitamin A, and some part of that is
retinol. 

Paradoxically, vitamin A deficiency
is the third most common nutrient defi-
ciency in the world, largely in third
world countries. In the United States,
these authors believe the elderly, in par-
ticular, are at risk for vitamin A toxicity. 

Recommendations from the Institute
of Medicine for appropriate vitamin A
intake are 800 mcg/d for men and 700
mcg/d for women. The safe upper limit
is 3,000 mcg/d of retinol. In addition,
fetal injury with consistent maternal
intake of 10,000 mcg/d of retinol has
been reported. 

Finally, pro-vitamin A (beta-
carotene), which accounts for about
one-third of vitamin A intake from food,
also was higher in this group than it is
nationally, but these nurses eat more
fruits and vegetables than the public at
large. There is no reason—not even a
suggestion—that anyone should cut
back on beta-carotene containing
foods—just supplements. Actually,
deeply colored, carotene-rich fruits and
vegetables—mangoes, carrots, and
sweet potatoes—only give half as much
vitamin A as previously thought. 

Recommendation
Adult women who eat healthfully

(low in saturated and trans fat; high in
fruits and vegetables; and low-fat dairy)
should avoid vitamin A supplements,
including multivitamins containing
retinol, especially if they get plenty of
vitamin A and pro-vitamin A from 
food. v
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