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Unsate and potentially safe herbal therapies

TERESA BAILEY KLEPSER AND MICHAEL E. KLEPSER

Abstract: Unsafe and poten-
tially safe herbal therapies are
discussed.

The use of herbal therapies
is on the rise in the United
States, but most pharmacists
are not adequately prepared
educationally to meet pa-
tients’ requests for informa-
tion on herbal products.
Pharmacists must also cope
with an environment in
which there is relatively little
regutation of herbal therapies
by FDA. Many herbs have
been identified as unsafe, in-
cluding borage, calamus,

coltsfoot, comfrey, life root,
sassafras, chaparral, german-
der, licorice, and ma huang.
Potentially safe herbs include
feverfew, garlic, ginkgo, Asian
ginseng, saw palmetto, St.
John’s wort, and valerian.
Clinical trials have been used
to evaluate feverfew for mi-
graine prevention and rheu-
matoid arthritis; garlic for hy-
pertension, hyperlipidemia,
and infections; ginkgo for cir-
culatory disturbances and de-
mentia; ginseng for fatigue
and cancer prevention; and
saw palmetto for benign pros-

tatic hyperplasia. Also studied
in formal trials have been St.
John's wort for depression
and valerian for insomnia.
The clinical trial results are
suggestive of efficacy of some
herbal therapies for some
conditions. German Commis-
sion E, a regulatory body that
evaluates the safety and effi-
cacy of herbs on the basis of
clinical trials, cases, and other
scientific literature, has estab-
lished indications and dosage
recommendations for many
herbal therapies.

Pharmacists have a respon-

sibility to educate themselves
about herbal therapies in or-
der to help patients discern
the facts from the fiction,
avoid harm, and gain what
benefits may be available.

Index terms: Contraindica-
tions; Dosage; Drug interac-
tions; Drugs, clinical effec-
tiveness; Education, pharma-
ceutical; Mechanism of ac-
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any of today’s patients are using herbal thera-
pies. According to Eisenberg et al.,! one in
three people in the United States used at least
one form of alternative medicine in 1990. The authors
reported that use of unconventional medicine did not
differ by sex or insurance status but differed by ethnic
group (greatest among whites), income (more common
among people with incomes greater than $35,000), age
(25-49 years), and educational level (some college edu-
cation). People in this country spent $3.24 billion for
herbal therapies in 1997.2
As herbal use increased over the past decade, the
number of U.S. pharmacy schools offering courses ad-
dressing herbal therapies declined. According to a 1997
publication by Miller and Murray,* only 9 of 77 phar-
macy colleges maintained pharmacognosy as a course

in their curricula. Many colleges had discontinued that
course in the late 1970s in favor of more clinically
oriented courses. Although many institutions eliminat-
ed pharmacognosy as a full course, 74% reported offer-
ing at least one course in which herbal therapies were
addressed; however, only one third of those courses
were required courses in the professional curriculum.
Furthermore, the average number of credit hours for
courses addressing herbal therapies was only 2.8 (range,
1-8), and only 38% of the course content was devoted
to discussing herbal therapies. As a result, most phar-
macists are not adequately equipped to respond to their
patients’ requests for information on herbal products.

Another dilemma U.S. pharmacists face regarding
herbal therapies is the seeming lack of regulation and
guidance by FDA. The Food, Drug, and Cosmetic Act of
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1938 and the Kefauver-Harris Drug Amendments of
1962 require that pharmaceutical companies prove
their products to be safe and effective in order to be
marketed. Before these regulations, herbal products
were widely touted as remedies for ailments ranging
from anxiety to heart failure. When these laws were
enacted, some pharmaceutical companies complied
with the regulations and provided scientific evidence of
the safety and efficacy of their products; however,
others discontinued manufacturing products, includ-
ing some herbal medications. Some manufacturers be-
gan marketing herbs as nutritional supplements—a
legislative loophole that allowed products with no
proven efficacy to be marketed as long as no claims of
efficacy were printed on the product label. Also, the
Dietary Supplement Health and Education Act of 1994
(DSHEA) classifies herbal products as dietary supple-
ments.? The labeling for dietary supplements cannot
make any claims of therapeutic efficacy, only claims of
effects on body structure or function. Under this provi-
sion, a manufacturer could claim that St. John’s wort
enhances mood or that Asian ginseng gives the body
energy but could not claim that St. John's wort treats
depression or that Asian ginseng treats chronic fatigue
syndrome. If a manufacturer states a claim of therapeu-
tic efficacy, such as treatment of a disease, the manufac-
turer must notify the secretary of health and human
services within 30 days after making this claim. Accord-
ing to DSHEA, dietary supplements must include the
following statements in the product labeling: “This state-
ment has not been evaluated by the FDA. This product is
not intended to diagnose, treat, cure, oOr prevent any
disease.” The act allows the secretary of health and
human services to removea supplement from the market
only when the product has been shown to be hazardous.
The act allows the use of written material to promote
products as long as the information is not false or mis-
leading, does not promote a particular manufacturer or
brand, presents a balanced view of available scientific
information, appears physically separate from the prod-
uct, and has no information appended to the material,
such as stickers. The act also established the Office of
Dietary Supplements at the National Institutes of Health
and charged it with conducting scientific research on
dietary supplements.

The approach of the Canadian Health Protection
Branch is very similar to FDA’s with respect to herbal
products. The manufacturer must prove safety, efficacy,
standardization, and stability to make a therapeutic
claim for an herbal product or to market doses in a
guantity known to be therapeutic. In Canada only one
herb, feverfew, has gone through the standard process
of premarket authorization in order to obtain a drug
identification number.®

Several countries have maore advanced legislative
regulation of herbal products than the United States
and Canada. In 1978, the German Federal Health Agen-
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cy established German Commission E, a regulatory
body that evaluates the safety and efficacy of herbs on
the basis of clinical trials, cases, and other scientific
literature. German Commission E has published more
than 320 monographs on herbs; the American Botani-
cal Council has translated those monographs into Eng-
lish. Many of the recommendations in this article are
taken from the findings of German Commission E.

Unsafe herbs

In a national survey, a majority of interviewed con-
sumers who used herbal therapies reported believing
that herbs are just as effective, safe, and cost-efficient as
nonherbal remedies.?2 The majority thought herbal
therapies were as good as or better than nonherbal
remedies in terms of efficacy (53%), safety (65%), and
cost (58%).2 However, the belief in safety may be false
and potentially dangerous. Some herbs contain constit-
uents that are carcinogenic or hepatotoxic.® Herbs con-
sidered carcinogenic include borage (Borago officinalis),
calamus (Acorus calamus), coltsfoot (Tussilago farfar),
comfrey (Symphytum species), life root (Senecio aureus),
and sassafras (Sassafras albidum).6 These herbs, except
for calamus and sassafras, contgin pyrrolizidine alka-
loids that have been found to produce hepatic carcino-
mas in animals. The German Federal Health Agency has
established regulations on the amount of pyrrolizidine
alkaloids that may be contained in these herbs; howev-
er, the same is not true in the United States. Current
regulations in the United States do not require that
products identify the amount of pyrrolizidine alka-
loids; thus, preparations containing these herbs are
potentially unsafe. Safrole in sassafras and cis-isoasa-
rone in calamus have showna carcinogenic potential in
animals in U.S. studies.®

Herbal remedies that have been reported to be hepa-
totoxic include chaparral (Larrea tridentata), germander
(Teucrium chamaedrys), and life root. There are case
reports of patients developing jaundice, fatigue, pruri-
tus, markedly elevated serum liver enzymes, severe
cholestasis, hepatitis, and hepatocellular injury or ne-
crosis documented by serial liver biopsies.”? Signs and
symptoms may occur three weeks to as late as seven
months after ingestion.®?

Licorice. Licorice (Glycyrrhiza glabra) is another
herb that is now considered potentially harmful. When
used in high dosages for long periods, licorice may
cause pseudoaldosteronism, which can be manifested
as headache, lethargy, sodium and water retention,
hypokalemia, hypertension, heart failure, and cardiac
arrest. To minimize the risk of adverse effects, German
Commission E recommends that licorice be used for no
longer than four to six weeks. The use of licorice is
contraindicated in patients with liver cirrhosis, chole-
static liver disorders, hypertonia, kidney diseases, hy-
pokalemia, pregnancy, and cardiovascular diseases.!”
Although licorice products are currently available in
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the United States, patients should be advised to use
licorice only under the supervision of a physician.

Ma huang. Ma huang (Ephedra sinica) is another
potentially harmful herb that is available in the United
States. Ma huang is considered unsafe for patients with
hypertension, diabetes mellitus, or thyroid disease.

Claims have been made that ma huang is useful for
the treatment of bronchial asthma, cold and flu symp-
toms, fever and chills, headaches and other aches,
edema, and lack of perspiration.!! Ma huang contains
approximately 1% ephedrine and therefore has the
potential to stimulate the central nervous system.'?
However, ephedrine is difficult to extract and purify
from ma huang.

Ma huang is contraindicated in patients who have
heart conditions, hypertension, diabetes, or thyroid
disease or are taking a monoamine oxidase (MAO)
inhibitor. Drugs interacting with ma huang may be
similar to those that interact with ephedrine and in-
clude such agents as theophylline and cardiac glyco-
sides. Patients taking ma huang should avoid caffeine-
containing products. Adverse effects noted for ma hua-
ng include nervousness, insomnia, headache, dizzi-
ness, skin flushing, tingling, vomiting, palpitations,
hypertension, and myocardial infarction.512 Because of
its stimulant properties and serious adverse-effect pro-
file, patients should be urged to use ma huang only
under medical supervision.

Ma huang may be consumed as a tea prepared by
steeping 1 teaspoonful (2 g) of dried herb in 0.5 pint
(240 mL) of boiling water for 10 minutes.'%!? This tea
preparation contains the equivalent of 15 to 30 mg of
ephedrine. The maximum recommended ephedrine
dosage is 150 mg during a 24-hour period.

Some products available without a prescription con-
tain the combination of ma huang and St. John's wort
and are marketed as “herbal phen-fen.” Phen-fen re-
ceived its name when phentermine and fenfluramine
were used in combination for weight loss. Herbal phen-
fen is touted as a natural and effective weight-loss agent
that does not contain phentermine or fenfluramine.
However, herbal phen-fen carries the same warnings
that apply to ma huang and St. John’s wort when each
is used alone. Furthermore, there are no clinical studies
to support the use of herbal phen-fen.

Potentially safe herbs

Potentially safe herbs discussed in this article are
feverfew, garlic, ginkgo, Asian ginseng, saw palmetto,
St. John's wort, and valerian.

Feverfew {Tanacetum parthenium)

Since feverfew is indicated by the Canadian Health
Protection Branch for use in the prophylaxis of mi-
graine headaches, in Canada manufacturers of nonpre-
scription feverfew may make claims of its effectiveness
in preventing migraines.!* Other reported uses of fever-

few include the treatment of fever, menstrual problems,
asthma, dermatitis, and arthritis.

‘Mechanism of action. The mechanism of action
of feverfew remains unknown,!’ although researchers
have suggested several possibilities: inhibition of sero-
tonin release, inhibition of prostaglandin synthesis,
inhibition of platelet aggregation and secretion, inhibi-
tion of polymorphonuclear leukocyte degranulation,
inhibition of phagocytosis of human neutrophils, inhi-
bition of mast-cell release of histamine, cytotoxic activ-
ity against human tumor cells, antimicrobial activity,
and an antithrombotic potential.!>!¢ Feverfew may
inhibit serotonin release from platelets in the same
manner as does methysergide maleate, an ergot alka-
loid.!” The irreversible inhibition of prostaglandin syn-
thesis is thought to occur through a mechanism differ-
ent from that of salicylates, possibly by inhibition of
cyclooxygenase and phospholipase A,. Alpha-methyl-
ene butyrolactones found in feverfew, particularly par-
thenolide and epoxyartemorin, have been shown to
irreversibly inhibit thromboxane B, and leukotriene B,
in human leukocytes.!® Inhibition of thromboxane B,
and leukotriene B, indicates that phospholipase, possi-
bly phospholipase A,, is inhibited.!? Other investiga-
tors have reported that inhibition of phagocytosis of
human neutrophils may reduce tissue damage by oxy-
gen radicals.

Clinical efficacy for prevention of migraines.
Johnson? evaluated the efficacy of feverfew in 17 pa-
tients with a history of migraines for at least two years
and no more than eight attacks a month. Patients in
this double-blind study had regularly used feverfew for
at least three months before being enrolled. Patients
taking medications for migraine prophylaxis were en-
rolled if the drug regimen had been started before use of
feverfew. The patients received feverfew 50 mg or place-
bo every morning for six months. During the study, the
patients were allowed to consume acetaminophen, as-
pirin, or ergotamine for acute relief of a migraine. Each
patient kept a diary detailing the frequency and severity
of migraine symptoms. Patients in the placebo group
had migraines significantly more often than patients in
the feverfew group (3.4 versus 1.5 attacks per month, p
< 0.02). The incidence of nausea and vomiting was
lower in the feverfew group (42% versus 79%, p < 0.05).
The two groups consumed similar amounts of aspirin
and ergotamine; however, placebo recipients con-
sumed more acetaminophen (no p value given). Al-
though the severity of headaches and the incidence of
nausea and vomiting were reported to be significantly
greater in the placebo group compared with the fever-
few group, data were not reported. Because this study
involved current users of feverfew, the study may have
been biased in favor of feverfew by preselecting patients
who already tolerated and benefited from the herb.

Murphy et al.?! conducted a randomized, double-
blind study of feverfew for the prophylaxis of migraine
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in 60 patients who had had migraines for at least two
years and at least one attack a month. Patients were
enrolled in the study if they were otherwise healthy. All
migraine-related medications were stopped before the
start of the study. The patients received one feverfew
capsule (70-114 mg, with a mean of 82 mg per capsule}
or placebo daily for four months. The patients kept a
migraine diary. Symptoms were graded with a 4-point
scale of severity; patients’ global assessment of treat-
ment efficacy was measured with a 10-cm visual-ana-
logue scale, where 0 cm was “worst ever” and 10 cm was
“pest ever.” The number of migraine attacks was signif-
icantly reduced by feverfew (3.6 attacks during two
months for feverfew, versus 4.7 attacks for placebo, p <
0.005). The duration of attacks was similar between the
groups and averaged 14-15 hours per attack. Headaches
tended to be milder in patients taking feverfew, however,
the difference was not significant. Feverfew was associat-
ed with a significantly lower incidence of nausea (39%
versus 42%) and vomiting (5% versus 9%) (p < 0.02). The
visual-analogue scale for global assessment of efficacy
also showed feverfew to be superior to placebo (7.4 versus
6.0 cm, p < 0.0001). There were no differences in adverse
effects. The mast commonly reported adverse effect in
both groups was mouth ulceration (10% for feverfew and
16% for placebo, no p value given).

palevitch et al.22 conducted a randomized, double-
blind trial in 57 patients who attended an outpatient
pain clinic in Israel. The severity of migraines and
symptoms was determined with a questionnaire. Dur-
ing the first part of the trial, all patients received fever-
few 100 mg daily for 60 days. In the second part,
patients received feverfew (containing 0.2% partheno-
lide) 100 mg daily or placebo for 30 days, and in the
third part, the patients were crossed over.to the other
treatment. Pain intensity and symptoms associated
with migraines were significantly reduced when the
patients took feverfew. There was no washout period
before the crossover, and no patient demographics
were reported.

De Weerdt et al.23 conducted a randomized, double-
blind trial in 44 patients, ages 18-64 years, who had
suffered monthly migraine attacks since early youth.
All prophylactic migraine medications were stopped;
however, the patients could continue to use migraine-
abortive medications suchr as acetaminophen, ergot
preparations, and sumatriptan. Patients received one
feverfew capsule daily for four months or placebo and
were then crossed over, with no washout period. Com-
pliance was assessed by counting pills. Patients in both
treatments suffered the same number of migraines.
Feverfew did not offer any benefit over placebo. The
feverfew capsules were prepared from an alcoholic ex-
tract of the herb that may not have contained the same
active ingredients as dry leaves.

Clinical efficacy for treatment of rheuma-
toid arthritis. Pattrick and colleagues?* conducted a
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double-blind study of feverfew in 41 women with un-
controlled symptomatic rheumatoid arthritis. The pa-
tients were randomly assigned to receive feverfew
70-86 mg daily or placebo for six weeks and were
allowed to receive an intra-articular dose of triamcino-
lone hexacetonide 20 mg at three weeks if symptoms
persisted. Measures of efficacy included the duration of
early morning stiffness, stiffness after inactivity, pain,
grip strength, the Ritchie articular index, and global
assessments by patients and observers. In general, pa-
tients in both groups reported similar efficacy. Howev-
er, the feverfew group had significantly better grip
strength (a positive effect on rheumatoid arthritis) and
significantly higher concentrations of serum immuno-
globulin G (a negative effect). The groups required
similar numbers of corticosteroid injections. One pa-
tient taking feverfew reported minor oral mucosal ul-
ceration and tongue SOTeNess.

Cautions. Feverfew should be avoided in pregnan-
cy because it may have emmenagogue activity (i.e.,
promote menstruation). Women who are lactating,
children under the age of two years, and persons who
are allergic to plants in the daisy family (Asteraceae)
should also avoid feverfew.

Drug interactions. Because of its potential to
inhibit cyclooxygenase and phospholipase A,, feverfew
may interact with anticoagulants and potentiate the
antiplatelet effect of aspirin.

Adverse effects. The most commonly reported
adverse effect of feverfew is gastric discomfort after oral
consumption. Minor oral mucosal ulcerations, tongue
irritation, and lip swelling may occur when fresh leaves
are chewed. Heart rate was reported to increase by 26
beats/min in two patients.'! Since there is a lack of
precise information on potential long-term toxicity,
the Canadian Health Protection Branch advises con-
sumers not to take feverfew continuously for more than
four months without medical advice. Discontinuation
of feverfew may produce muscle and joint stiffness and
nervous system reactions such as rebound of migraine
symptoms, anxiety, and poor sleep patterns.’!

Dosage. The Canadian Health Protection Branch
recommends a dosage of 125 mg of feverfew daily; each
dosage unit should contain at least 0.2% parthenolide.

Garlic (Allium sativum)

Garlic is indicated by German Commission E for use
in the support of dietary measures for treating hyperli-
poproteinemia and to prevent arteriosclerosis.!3 Garlic
has been reported to have antiplatelet, antibacterial,
antifungal, antihypertensive, antihyperlipidemic, and
anti-inflammatory properties.?®

Mechanism of action. Garlic's proven mecha-
nisms of action include inhibition of platelet function;
increased levels of two antioxidant enzymes, catalase
and glutathione peroxidase; and inhibition of thiol
enzymes, such as coenzyme A and 3-hydroxy-3-meth-
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ylglutaryl coenzyme A (HMG-CoA) reductase. Garlic
contains an inactive ingredient, alliin, which is a color-
less, odorless sulfur-containing amino acid. When a
garlic bulb is pressed or cut, allinase is released and
converts alliin to allicin. It is allicin that gives garlic its
characteristic odor. Allicin is believed to be at least one
of the active ingredients in garlic and has been found to
increase the levels of antioxidant enzymes.!! Other
potentially active ingredients include the organic disul-
fides that are found in garlic oil. These compounds
inactivate thiol enzymes, such as coenzyme A and
HMG-CoA reductase.!! Garlic oil inhibits platelet func-
tion by interfering with thromboxane synthesis.26
Clinical efficacy for treatment of hyperten-
sion. There have been many studies evaluating the
efficacy of garlic. Silagy and Neil?” performed a meta-
analysis of studies evaluating the effect of garlic on
blood pressure. Only prospective, randomized studies
with two or more treatment-group comparisons and a
duration of at least four weeks were included in the
meta-analysis. Eight studies met the predefined criteria
and are summarized in Table 1.28-35 Each of these studies
included patients with an elevated blood pressure, but
not necessarily hypertension, during a run-in phase of
two to four weeks. Six of the studies were placebo
controlled. One study compared garlic with reserpine
and a diuretic, and another compared garlic with beza-
fibrate, an antihyperlipidemic agent. All but one3* of
the studies were described as double-blind; however,
garlic’s odor seems difficult to hide, and it is not known
if these studies accomplished the blinding effectively.
All the studies used the same dried garlic powder prep-
aration (Kwai?) in dosages of 600-900 mg daily (equiv-
alent to 1.8-2.7 g of fresh garlic per day) for 1-12
months. The pooled mean reduction in systolic blood
pressure was 7.7 mm Hg more with garlic than with
placebo (95% confidence interval [CI], 5.0-17.2 mm
Hg). Likewise, the pooled mean reduction in diastolic

Table 1.
Summary of Studies of Garlic for Hypertension

blood pressure was 5.0 mm Hg more with garlic (95%
Cl, 3.4-9.6 mm Hg). Some of the studies did not de-
scribe the position (e.g., supine) of the subjects when
blood pressure was measured, and none of the studies
assessed compliance. Because there have not been
enough trials with different garlic dosages and dosage
intervals, the optimum dosage for the treatment of
hypertension is difficult to determine. No significant
increase in adverse effects was reported with garlic.

Clinical efficacy for treatment of hyperlipi-
demia. Warshafsky et al.3 performed a meta-analysis
of studies that evaluated the effect of garlic on total
serumn cholesterol. Studies were included if they were
randomized, placebo controlled, used no other antihy-
perlipidemic agents as controls, reached the calculated
effect size, and had at least 75% of patients with base-
line total cholesterol concentrations of >200 mg/dL.
Five studies met the inclusion criteria and are summa-
rized in Table 2.2%.30.37-39The garlic dosage was 600-1000
mg daily for 8-24 weeks. Again, although the majority
of the studies were double-blind, it is unknown wheth-
er the patients and observers could smell or taste the
garlic. Also, the studies evaluated the effect of garlic on
total cholesterol and triglycerides but not on low-densi-
ty lipoprotein cholesterol or high-density lipoprotein
cholesterol. The pooled results of the meta-analysis
indicated that patients treated with garlic achieved
total serum cholesterol concentrations a mean of 23
mg/dL lower (95% CI, -29 to-17 mg/dL, p < 0.001) than
patients in the placebo groups. Since the investigators
used a wide range of dosage regimens, the optimum
regimen for garlic could not be determined. Meta-
analysis of the effect of garlic on triglycerides was not
carried out.

Clinical efficacy for treatment of infections.
Reports from Russia and Japan describe the use of garlic
against infections caused by gram-positive and gram-
negative organisms.!! Species of Escherichia, Proteus,

Milligrams

Change in Blood Pressure

Study of Allicin Systolic Diastolic

Ref. Design? n Dosage Regimen per Day mm Hg % mm Hg %
28 P, DB 40 600 mg/day x 12 wk 3.6 -1 -6 -15 -15
29 P, DB 47 200 mg t.i.d. x 12 wk 386 -1gb -1 -13¢ -12
30 P, DB 40 900 mg/day x 16 wk 54 -gd -4 -3° -3
31 P, DB 60° 400 mg b.i.d. x 4 wk 48 o] 0 -7° -9.5
32 P, DB 60 900 mg/day x 6 mo 54 -25¢ -17 -10¢ -1
33° P, DB 42¢ 300 mg t.i.d. x 12 wk 54 -1 0 1 0
34 S8 40 600 mg/day x 12 wk! 36 -16 -9 -16 -16
35 DB 94° 900 mg/day x 12 wk? 54 -6 —4b -5

ap = placebo controlled, DB = double-blind, SB = single-blind.
%p < 0.05, change from baseline.

‘p < 0.01.

9p < 0.001. .

eNone of the study enrollees had hypertension at baseline.
The other treatment group received reserpine and a diuretic.
9The other treatment group received bezafibrate.
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Tabie 2. »
Summary of Studies of Garlic for Hyperlipidemia
Reduction in Total Rt_aductiqn in
Study Milligrams of Cholesterol Triglycerides
Ref. Design® n Dosage Regimen Allicin per Day mg/dL % mog/dL %
37 P, DB 221 800 mg/day x 16 wk 4.8 31b 12 3gP 17
30 P, DB 40 900 mg/day x 16 wk 5.4 620 21 50¢ 24
38 P. DB 30 700 mg/day x 8 wk .8 32 12 30 10
28 P, DB, CX 47 200 mg t.i.d. x 12 wk 36 38¢ 14 31® 18
39 P 27 1000 mg/day x 24 wk . 440 14 oL o

ap = placebo controlled, DB = double-blind, CX = crossover.
bp < 0.001, change from basetine.

¢p<0.01.

9INot reported.

ep < 0.05.

Salmonella, Providencia, Citrobacter, Klebsiella, Aeromo-
nas, Staphylococcus, and Bacillus have shown in vitro
susceptibility to garlic.* Garlic also has antifungal ac-
tivity against Candida species in Vitro; however, the
effect may not be clinically important.}!# Garlic has
been evaluated as prophylaxis against viral infections.*®

Drug interactions. When used concurrently with
anticoagulants, garlic may increase the risk of bleeding.?

Adverse effects. Garlic has been reported to in-
duce gastrointest'mal adverse effects, such as heartburn
and flatulence; sweating; lightheadedness; allergic reac-
tions; and menorrhagia.'t??

Dosage. Although the investigators in a majority of
the clinical studies used either 0.6-1.2 g of dried powder
containing approximately 2-5 mg of allicin daily or 2-4
g of fresh garlic, German Commission E recommends a
dosage of 4 g of fresh garlic daily.'24Since allicin is acid
labile, enteric-coated tablets or capsules yield better
absorption by bypassing the stomach and releasing
their contents into the alkaline medium of the small
intestine.??

Ginkgo (Ginkgo biloba)

In Germany, Ginkgo biloba is indicated for use in the
treatment of cerebral circulatory disturbances resulting
in reduced functional capacity and vigilance, such as
vertigo, tinnitus, memory impairment, and mood
changes.!? Ginkgo is also recommended for peripheral
arterial circulatory disturbances, such as intermittent
claudication.’® Ginkgo has been used for headaches,
varicose insufficiency, dementia, asthma, cochlear
deafness, colitis, chronic active hepatitis B infection,
hyperlipidemia, impotence, premenstrual syndrome,
senile macular degeneration, shock, stroke, and depres-
sion.*?

Mechanism of action. G. biloba extract produces
arterial and venous vasoactive changes that increase
tissue perfusion and increase cerebral btood flow.1*The
physiological effects are attributed to the extract’s abil-
ity to produce arterial vasodilation, inhibit arterial
spasms, decrease blood viscosity, and reduce erythro-
cyte aggregation. The effects are probably due to stimu-
lation of prostaglandin biosynthesis or to indirect vaso-
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regulatory effects on catecholamines.!? G. biloba extract
has also been shown to have a superoxide anion-scav-
enging effect and superoxide dismutase activity.*?
Ginkgo contains many active ingredients, such as fla-
vonoids (quercetin, kaempferol, and isorhamnetin)
and terpenoids (ginkgolides A,B,and Cand bilobalide).*?
Flavonoids are hypothesized to provide antioxidant ac-
tivity, reduce capillary fragility, and increase the thresh-
old of blood loss from capillaries. Ginkgolides antagonize
the effect of platelet-activating factor (PAF) on platelet
aggregation, neutrophil degranulation, and oxygen
free-radical production. Ginkgolide B is a potent inhib-
itor of PAF and seryl and aspartyl proteases.** Bilobalide
may have properties that protect nerve cells.

Clinical efficacy for treatment of cerebral and
peripheral circulatory disturbances. Kleijnen and
Knipschild®*4* reviewed 40 clinical studies evaluating
ginkgo’s efficacy in the treatment of cerebral and periph-
eral insufficiency. The studies were assessed with pre-
defined criteria for patient characteristics, sample size,
randomization, description of the intervention, blind-
ing, description of the measured effect, and checkability
of analyzed results by the reader. Eight studies of the
effect of ginkgo on cerebral insufficiency were considered
to be of good quality and are summarized in Table 3.46%°
Twelve symptoms of cerebral insufficiency were evaluat-
ed in a maijority of the studies: difficulty in concentra-
tion, difficulty in memory, absent-mindedness, confu-
sion, lack of energy, tiredness, decreased physical perfor-
mance, depression, anxiety, dizziness, tinnitus, and
headaches. In six of the eight studies, a 3-, 4-, or 5-point
ordinal scale was used to assess Ssymptoms. Seven of the
trials showed statistically and clinically significant posi-
tive effects of ginkgo compared with placebo.**? No
serious adverse effects were reported.

Of the 15 controlled trials evaluating intermittent
claudication, two were determined by Kleijnen and
Knipschild®® to be of acceptable quality. Bauer* per-
formed a randomized, double-blind study in 79 pa-
tients with peripheral arteriopathy (Fontaine stage 2b).
The patients received ginkgo 40 mg three times daily for
six months. The ginkgo group had a signific'ant increase
in walking distance tolerated before pain (p < 0.05).
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Table 3.
Summary of Studies of Ginkgo for Cerebral Insufficiency®
Study
Ref.  Design? n Dosage Regimen Symptoms Assessed Improvement in Symptoms
46 DB 99 150 mg/day x 12 wk 12, by patient 70% of ginkgo-treated patients,
14% of placebo-treated patients
12, by physician 72% of ginkgo-treated patients, 8%
of placebo-treated patients
47 M, DB 209 150 mg/day x 12 wk 11, by patient 83% of ginkgo-treated patients,
53% of placebo-treated patients
11, by physician 71% of ginkgo-treated patients,
32% of placebo-treated patients
48 OB 100 160 mg/day x 3 mo Tinnitus, dizziness, and hearing Improvement or cure within 70 days
impairment; by patient for ginkgo-treated patients and
within 119 days for placebo-
treated patients
49 M, DB 166 160 mg/day x 1 yr 17, by physician 17% of ginkgo-treated patients, 8%
of placebo-treated patients
50 M, DB 67 160 mg/day x 3 mo Vertigo, by patient 75% of ginkgo-treated patients,
18% of placebo-treated patients
Vertigo, by physician 47% of ginkgo-treated patients,
18% of placebo-treated patients
51 DB 96 112 mg/day x 12 wk Concentration 54% of ginkgo-treated patients,
19% of placebo-treated patients
Memory 52% of ginkgo-treated patients,
17% of placebo-treated patients
Anxiety 48% of ginkgo-treated patients,
17% of placebo-treated patients
Dizziness 61% of ginkgo-treated patients,
23% of placebo-treated patients
Headaches 65% of ginkgo-treated patients,
24% of placebo-treated patients
Tinnitus 37% of ginkgo-treated patients,
12% of placebo-treated patients
52 DB 58 160 mg/day x 6 wk 12 Significant improvement in ginkgo-
treated patients
53 DB 54 120 mg/day x 12 wk Cognitive, by physician Significant improvement in ginkgo-
treated patients
Qverall, by patient No difference
QOverall, by physician No difference
aAdapted from reference 45.

508 = double-blind, M = muilticenter.

Ginkgo also significantly increased the total distance
walked (p < 0.001). Global assessments by the investi-
gator revealed that 61% of the patients who were
taking ginkgo had a good or very good response, versus
6% of the placebo group (no p value given). Addition-
ally, 66% of the patients taking ginkgo believed they
had a good or very good response, compared with 20%
of the placebo group (no p value given).

In a randomized, double-blind, multicenter study,
Saudreau et al.5 evaluated 55 patients with Fontaine
stage 3 chronic occlusive arterial disease of the lower
limbs. Twenty-six patients received i.v. infusions of 100
mg of ginkgo in 500 mL of 0.9% sodium chloride
injection twice daily for eight days; 29 patients received
placebo. Vasoactive drugs, hemodilution, and anti-
platelets were prohibited; anticoagulants and pentazo-
cine were allowed. Pain was evaluated with a 100-mm
visual-analogue scale, where 0 represented no pain and
100 severe pain. A patient questionnaire based on the
McGill Pain Questionnaire, a qualitative and quantita-
tive instrument, was also administered. Baseline char-
acteristics of the groups were similar. Ginkgo-treated

patients had a greater reduction in pain at rest on the
visual-analogue scale for pain (ginkgo, 61 mm to 30
mm; placebo, 51 mm to 39 mm; p < 0.05). Ginkgo
recipients made significantly fewer requests for penta-
zocine than placebo recipients (p = 0.03).

Clinical efficacy for treatment of dementia.
In a randomized, double-blind study in 202 patients
with Alzheimer’s disease or multi-infarct dementia doc-
umented with a Mini-Mental State Examination score
of 9-26, Le Bars et al.5% evaluated the effect of ginkgo 40
mg three times daily or placebo for one year. Subjects
with major medical conditions, such as cardiac disease,
chronic renal failure, type 1 diabetes mellitus, and liver
disease, were excluded. Cognitive impairment was as-
sessed by the investigators using the Alzheimer’s Dis-
ease Assessment Scale—Cognitive subscale (ADAS-
Cog), on which a score of 70 represents the worst
impairment. Activities of daily living and social behav-
ior were assessed by the caregiver using the Geriatric
Evaluation by Relative’s Rating Instrument (GERRI), on
which a score of 1 is best and a score of § is worst.
General psychopathology was assessed by the investi-
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gators using the Clinical Global Impression of Change
(CGIC). Half of the patients receiving ginkgo improved
by at least 2 points on the ADAS-Cog, compared with
less than one third of the placebo group (p=0.005). The
mean change from baseline on the ADAS-Cog also
favored ginkgo, with an improvement advantage of 1.4
points (p < 0.04). Thirty-seven percent of the patients
who received ginkgo showed appreciable improve-
ments on the GERRI, whereas only 23% of placebo-
treated patients improved (p=0.003). The mean change
from baseline on the GERRI also favored ginkgo, with
an increase of 0.07 point for ginkgo versus 2 decrease of
0.07 point for placebo (¢ = 0.04). There was no differ-
ence between ginkgo and placebo on the CGIC. Al-
though ginkgo yielded statistically significant improve-
ments on two psychiatric rating instruments, the clin-
ical importance of the changes is unknown. The au-
thors concluded that ginkgo may improve cognitive
and social functioning for 6-12 months. Since the trial
excluded patients with major medical conditions, such
as cardiac disease, chronic renal failure, type 1 diabetes
mellitus, and liver disease, the safety of ginkgo in those
types of patients is unknown.

Adverse effects. Ginkgo is generally safe and well
tolerated; however, three people have been reported to
have had episodes of spontaneous bleeding while tak-
ing ginkgo. A spontaneous hyphema developedin a 70-
year-old man after he ingested ginkgo 40 mg twice daily
for one week.” The patient’s only other medication was
aspirin 325 mg daily, which he had been taking for
three years. Bilateral subdural hematomas developed in
a 33-year-old woman after she took ginkgo 60 mg twice
daily for two years.*® She had no history of major
medical problems; her other medications were aceta-
minophen and, briefly, ergotamine with caffeine. A left
frontal subdural hematoma developed in a 72-year-old
woman after she took ginkgo S0 mg three times daily
for six to seven months.*? It isnot known whether these
three cases are coincidental or causal.

The most commonly reported adverse effects of
ginkgo are gastric disturbances, headache, dizziness,
and vertigo. There is one case report of tonic—clonic
seizures and loss of consciousness after 50 ginkgo seeds
were ingested.!!

Dosage. German Commission E recommends a dos-
age of 40 mg of ginkgo three times daily with meals for
at least four to six weeks.13 Preparations that are stan-
dardized to contain 6% terpene lactones and 24% gink-
go flavone glycosides are recommended.*! An intrave-
nous preparation of ginkgo that is manufactured in
Europe is not available in the United States.

Asian ginseng (Panax ginseng)

Asian ginseng is indicated in Germany for use as a
tonic to combat lassitude, debility, and lack of energy
and concentration, as well as during convalescence.®
Asian ginseng has also been used as an aphrodisiac, an
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adaptogen to increase resistance to stress, and a treat-
ment for weakness, atherosclerosis, bleeding disorders,
colitis, and relief of problems associated with aging and
cancer.!! '

The chemical composition of ginseng products may
vary with the plant extract derivative, the age of the
root, the location where grown, the season when har-
vested, and the method of drying. The active constitu-
ents, also known as ginsenosides, are present in various
quantities in different parts of the ginseng plant; the root
is believed to contain the highest concentrations.®! Cul-
tivating the plant during autumn and allowing at least
five to six years of growth yields more ginsenosides. The
drying technique influences the concentration of various
ginsenosides in the final product; air-drying produces
white ginseng, and steam produces red ginseng.®’

Mechanism of action. At least 28 ginsenosides
have been isolated.®? Each ginsenoside produces a
unique set of pharmacologic effects on the central
nervous system, the cardiovascular system, and other
body systems.!! Some ginsenosides produce biological
effects in direct opposition to those produced by others.®
For example, ginsenoside Ry, has been shown to have a
suppressive effecton the central nervous system, whereas
ginsenoside R, has a stimulatory effect. Ginsenosides
Ryyr Ry R. Ry and R, have been reported to hax
antistress properties. Ginsenosides have the ability to
modestly reduce blood glucose concentrations and in-
crease blood insulin. Ry, stimulates DNA, protein, and
lipid synthesisin rat bone marrow cells, and R, , increas-
es RNA synthesis. Analgesic and anti-inflammatory ef-
fects have been reported for some ginsenosides. Hyper-
tensive and hypotensive effects have also been noted.”’
R ,has inhibitory effects on platelet aggregation similar
to those of aspirin, and R, reportedly inhibits the con-
version of fibrinogen to fibrin. The amount of ginseng
administered may also influence the effects produced.
In rats and mice, small doses of ginseng extract resulted
in increased spontaneous motor activity, whereas larg-
er doses had an inhibitory effect on the central nervous
system.®? There is no scientific evidence of ginseng
enhancing sexual experience.

Clinical efficacy for treatment of fatigue.
D’Angelo et al.®3 performed a double-blind study in 32
healthy men 20-24 years of age. These volunteers were
randomly assigned to receive Panax ginseng extract
G115 (Ginsana®) 100 mg or placebo twice daily for 12
weeks. Each volunteer underwent a battery of psycho-
motor assessments. Ginseng had a favorable effect on
attention (as measured with a cancellation test), pro-
cessing (mental arithmetic and logical deduction tests),
integrated sensorimotor function (choice reaction-time
test), and auditory reaction time. However, only the
mental arithmetic scores were significantly betterin the
ginseng group (p < 0.05). No differences were detected
with respect to pure motor function (tapping test),
recognition (digit-symbol substitution test), and visual
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reaction time. Although the sample was relatively
small, the investigators did use a standardized ginseng
preparation and a variety of standardized, objective
psychomotor assessments.

Pieralisi et al.5* performed one of the largest random-
ized, double-blind, crossover studies of the effect of
ginseng on physical performance. Fifty male sports
teachers, ages 21-47 years, received one ginseng cap-
sule (Geriatric Pharmaton®)—containing Panax ginseng
extract G115, dimethylaminoethanol bitartrate, vita-
mins, minerals, and trace elements—or placebo twice
daily for six weeks and were then crossed over to the
other treatment for six more weeks. The volunteers’
physical performance was evaluated by treadmill exer-
cise testing. Subjects receiving ginseng had significant-
ly improved work capacity, supposedly resulting from
improved oxygen utilization by the muscles. The inves-
tigators theorized that the subjects used energy more
efficiently and had greater endurance while taking
ginseng—albeit a fortified formulation.

To determine the effect of ginseng on glucose control,
Sotaniemi et al.® performed a randomized, double-blind,
multicenter study that included 36 people with type 2
diabetes mellitus. The patients were randomly assigned
to receive ginseng® 100 mg, ginseng 200 mg, or placebo
once daily for eight weeks. Ginseng at either dosage
improved mood (p < 0.001), vigor (p <0.01), and psycho-
motor performance (p < 0.001). Well-being improved
with the 200-mg/day dosage (p < 0.001). There was no
improvement in memory or sleep. Ginseng lowered fast-
ing blood glucose levels, and the 200-mg/day dosage
significantly reduced glycosylated hemoglobin levels (p <
0.05). Exact values for outcomes were not reported,
however. Ginseng did not influence the other glucose-
control indicators or the lipid profiles.

Clinical efficacy for prevention of cancer.
Yun and Choi® evaluated the effect of Asian ginseng on
various human cancers in 1987 pairs of subjects in a
case—control study at a cancer center in Korea. Cases
and controls completed a questionnaire designed to
elicit details of ginseng consumption, such as frequen-
cy, duration, and ginseng preparation used. The au-
thors reported that ginseng significantly decreased the
risk of malignancy among ginseng users compared with
nonusers. They also reported that the benefit of ginseng
may be dose related. Ginseng preparations that con-
tained fresh ginseng (less than four years old when
harvested, and lacking any processing), white ginseng
(four to six years old, and air-dried after peeling), and
red ginseng (six years old when harvested, and steamed
and dried) significantly reduced the risk of some can-
cers. Fresh-sliced ginseng, fresh ginseng juice, and
white ginseng tea did not significantly reduce the risk.
Ginseng significantly reduced the risk of cancer of the
lips, oral cavity, pharynx, esophagus, stomach, colon,
rectum, liver, pancreas, lungs, and ovaries. There was
no risk reduction for cancers of the female breast,

uterine cervix, urinary bladder, and thyroid gland.

Cautions. It is recommended that ginseng be
avoided in children and in patients with hypertension,
psychological imbalances, headaches, heart palpita-
tions, insomnia, asthma, inflammation, infections
with high fever, and pregnancy.®’

Drug interactions. Two case reports describe
symptoms, including insomnia, headache, tremulous-
ness, irritability, and visual hallucinations, when
phenelzine was taken concurrently with ginseng.%% A
reduction in the International Normalized Ratio may
occur when ginseng and warfarin are taken together.”®

Adverse effects. Hypertension, euphoria, restless-
ness, nervousness, insomnia, skin eruptions, edema,
and diarrhea were reported in 22 patients after long-
term ginseng use at an average dosage of 3 g of ginseng
root daily.”!In that particular study, however, there was
no control group, the patients used a variety of ginseng
preparations, and some patients used Siberian ginseng
(Eleutherococcus senticosus) instead of Asian ginseng. In
five other subjects, blood pressure actually decreased.”
Ginseng may exert an estrogen-like effect in postmeno-
pausal women, resulting in diffuse mammary nodular-
ity and vaginal bleeding.”37*

Dosage. German Commission E recommends that
Asian ginseng be taken as 1-2 g of crude herb daily or as
100-300 mg of ginseng extract three times daily.®"!
Ginseng may also be consumed as a tea by mixing 3 g
(equivalent to 1 teaspoonful) of herb in a cup of boiling
water, steeping 5-10 minutes, and drinking one cup
one to three times daily.!!7S Commercial products con-
taining at least 4-5% ginsenosides are recommended.5’

Saw palmetto (Serenoa repens)

Saw palmetto has been indicated by German Com-
mission E for use in the treatment of difficulties in
micturition associated with benign prostatic hyperpla-
sia (BPH).'? Folklore describes the use of saw palmetto
to increase breast size, sperm production, and sexual
vigor.*!

Mechanism of action. The mechanism of action
of saw palmetto is unknown but is believed to be
multifaceted. In vitro data suggest two probable prima-
ry mechanisms of action: (1) inhibition of the binding
of dihydrotestosterone to androgen receptors in pros-
tate cells’® and (2) inhibition of Sa-reductase, the en-
zyme responsible for converting testosterone to dihy-
drotestosterone.”” Other mechanisms of action may
include inhibition of prolactin binding, inhibition of 5-
lipoxygenase metabolite production, inhibition of
growth factors involved in prostate cell proliferation,
antiestrogenic activity, and antiedemic activity.”’

Clinical efficacy for treatment of BPH. Carra-
ro et al.”8 performed the largest double-blind study
evaluating the efficacy of saw palmetto for BPH. In this
multicenter study, 1069 men with moderate BPH were
randomized to receive saw palmetto (Permixon®)—con-
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taining 90% free fatty acids and 7% esterified fatty
acids—160 mg twice daily or finasteride 5 mg once daily
for six months. There were no significant differences
between the groups in patient-rated quality-of-life
scores (saw palmetto group, 69%; finasteride group,
73%) or International Prostate Symptom Scores 37%
and 39%). Urinary flow rate, postmicturition residual
volume, and prostate volume improved in each group;
however, the finasteride recipients improved more
than those given saw palmetto. Several large studies
nave not demonstrated a benefit of finasteride relative
to placebo, however.”>#

Semino and colleagues®! conducted a randomized,
double-blind study comparing prazosin with saw pal-
metto in the treatment of 41 patients with BPH. Twen-
ty-one patients received prazosin adjusted to 2 mg
twice daily, and 20 received saw palmetto 160 mg twice
daily for 12 weeks. Prazosin was marginally more effec-
tive than saw palmetto, as measured by uroflowmetry,
nocturnal frequency of urination, urinary flow rate,
and postmicturition residual volume. The small sample
and the uncertainty of whether the saw palmetto prod-
uct was standardized limit this study.

Table 4 summarizes four studies of saw palmetto
(standardized to 90% free and 7% esterified fatty acids)
for BPH.788284

Saw palmetto should pe avoided in women who are
pregnant and in children.”

Prug interactions. To date there have been no
reported drug interactions involving saw palmetto.

Adverse effects. Adverse effects are rare but may
include headache, nausea, and upset stomach.112

Dosage. German Commission E recommends a dai-
ly dose of 1-2 8 of the dried saw palmetto fruit or 320

Table 4.

mg of the lipophilic extract.’213 Dosages of the lipo-
philic extract used in studies have typically been 80 mg
four times daily or 160 mg twice daily. A standardized
extract of saw palmetto containing 85-95% sterols and
fatty acids is recommended.® Teas prepared from saw
palmetto berries are probably ineffective, because the
active constituents are water insoluble. Taking saw
palmetto with food may decrease gastrointestinal ad-
verse effects.

st. John’s wort (Hypericum perforatum)

German Commission E indicates that St. John's wort
may be used in supportive treatment for anxiety and
depression.®® Also reported for St. John’s wort are uses
as an anti-inflammatory agent and a sedative.?’

Mechanism of action. The mechanism of action
of St. John’s wort is not known.?587 Many active ingre-
dients have been isolated, including hypericin, pseudo-
hypericin, quercetin, quercitrin, isoquercitrin, hypero-
side, rutin, amentoflavone, hyperin, hyperforin, ashy-
perforin, and xanthones. Hypericin, flavonoids, and
xanthones have demonstrated irreversible inhibition
of MAO types A and B in vitro; however, this is not
believed to be the sole mechanism of action. It is
possible that St. John's wort may also inhibit reuptake
of serotonin, synaptic uptake of y-aminobutyric acid
(GABA), and binding to GABA receptors. It has been
postulated that St. John's wort may reduce expression
of cytokines, especially interleukin-6.

Clinical efficacy for treatment of depression.
Linde et al.*® performed a meta-analysis of 23 random-
ized trials—15 placebo-controlled studies and 8 studies
comparing St. John’s wort with other antidepressant
therapies. Only randomized trials in which at least two

Summary of Studies of Saw Palmetto (SP) for Benign Prostatic Hyperplasia (BPH)

% Change in

% Patients with

% Change in Improvement in BPH

Frequency of % Changein Postmicturition % Change _Symptoms
Study Dosage Nocturnal Urinary Flow Residual in Prostate  Assessed  Assessed
Ref. Design? n Regimen Urination Rate Volume Volume by Patient by Physician
g2 P, DB 94  SP 160 mg
b.id.x1mo -46° —420 88P 9P
Placebo -15 9 68 36
83 P, DB 70 SP160mg
bid x12wk -36 36 NS*©
Placebo -36 35 NS
g4 R, P,DB,MC 176 SP160mg
bid x1mo  -325° 28.9¢ 718 56.6
Placebo -17.7 85 67.5 47.2
78 R DB,MC 1069 SP180mg
b.i.d. x6mo 25! 159 -6 69 37
Finasteride 5
mg q.d. 30 -7 -18 73 39

ap = placebo controlled, DB = double-blind, R = randomized, MC = multicenter.

bp < 0.001, between groups.
oNS = not significant.

dp = 0.028.

ep = 0.038.

'p = 0.035.

9p = 0.017.
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treatment groups were compared were included. Disor-
ders studied in the meta-analysis had to have been
defined with validated depression scales. Sample sizes
in the studies ranged from 30 to 162 patients. Patients
had a baseline Hamilton Depression Rating Scale
(HAM-D) score of 12-30. “Treatment responders” were
defined as having a HAM-D score of <10, a score of
<50% of the baseline score, or both. The meta-analysis
indicated that hypericum extract 350-1000 mg/day
(equivalent to hypericin 0.48-2.7 mg/day) for four to
eight weeks was significantly more effective than place-
bo (55% versus 22% response rates in the treatment and
placebo groups, respectively [pooled rate ratio, 2.67;
95% CI, 1.78-4.01}). In the same meta-analysis, hyperi-
cum 500-900 mg/day (hypericin 0.4-2.7 mg/day) for
four to six weeks was compared with maprotiline 75
mg/day, imipramine 50-75 mg/day, amitriptyline 30
mg/day, and desipramine 100-150 mg/day. Hypericum
and the antidepressant drugs had similar response rates
of 64% and 58.5%, respectively (pooled rate ratio, 1.10;
959% CI, 0.93-1.31). Limitations of the meta-analysis
included variable dosages and preparations of St. John’s
wort used, short durations of treatment and follow-up,
lack of compliance information, heterogeneous patient
characteristics reported among studies, analysis not
based on the number of patients intended to be treated,
and small samples. Although the studies stated the total
daily hypericin dose, hypericin may not be the sole
active component of St. John's wort.

Cautions. St. John’s wort may induce photosensitiv-
ity, so fair-skinned persons should be cautioned about
exposure to bright sunlight. There are reports of St. John’s
wort producing photodermatitis in animals." St. John’s
wort should be avoided in pregnancy because of its
emmenagogue and abortifacient properties. No negative
influence on general performance or the ability to drive
a car or operate heavy machinery has been reported.®

Drug interactions. It is unknown whether St.
John’s wort interacts with any other medications. Since
one of the proposed mechanisms of action of St. John’s
wort is inhibition of MAQ, the herb’s drug and food
interaction profiles may be similar to those of prescrip-
tion MAO inhibitors. When taking a prescription MAO
inhibitor with certain medications or food, a person
may have syrriptoms of a serotonin syndrome. Seroto-
nin syndrome occurs when serotonin-mediated neu-
rotransmission is increased by an augmentation of
serotonin synthesis, increase in serotonin release, inhi-
bition of serotonin uptake, inhibition of serotonin
metabolism, or stimulation of postsynaptic serotonin
receptors.®? Initial symptoms include changes in men-
tal status, agitation, myoclonus, hyperreflexia, dia-
phoresis, shivering, tremor, diarrhea, incoordination,
and fever and may progress- to cardiac arrest, coma,
seizures, or multiple organ failure with disseminated
intravascular coagulation. Prescription MAO inhibitors
interact with anesthetics, antidepressants, antidiabetic

agents, B-blockers, dextromethorphan, guanethidine,
levodopa, meperidine, serotonin-reuptake inhibitors,
sympathomimetics, and L-tryptophan. Tyramine-con-
taining foods such as cheese, beer, wine, herring, and
yeast interact with MAO inhibitors. It is not known
whether St. John'’s wort has these drug and food inter-
actions. Currently, there are no case reports of such
herb-drug or herb-food interactions. However, pa-
tients should be warned of the potential for drug and
food interactions involving St. John’s wort, especially
the possibility for interactions with serotonin-reuptake
inhibitors.

Adverse effects. Adverse effects reported to occur
with St. John’s wort include gastrointestinal irritations,
allergic reactions, tiredness, and restlessness. 11859091

Dosage. German Commission E recommends a dai-
ly dose of 2-4 g of the powdered herb (0.5-3 mg of
hypericin).8 In some studies the daily dose was given in
three divided doses. Pharmacokinetic data suggest that
it may be reasonable to give St. John's wort as a single
daily dose, since the half-lives of hypericin and pseudo-
hypericin are 24-26.5 and 16-36 hours, respectively.®
If St. John’s wort is to be taken as a tea, 1-2 teaspoonfuls
(2-4 g) of the herb may be steeped in 240 mL of boiling
water for 10 minutes and consumed once daily."?

Valerian (Valeriana officinalis)

German Commission E recommends valerian for use
in the management of restlessness and nervous distuz-
bances of sleep.®® Folklore suggests that valerian has
also been used as a sedative and a spasmolytic.?®

Mechanism of action. Valerian’s mechanism of
action has not been fully elucidated. Houghton®? re-
viewed the literature on animal and human studies of the
biological activity of valerian. Several compounds have
been isolated from valerian and can be grouped into
three categories: constituents of the volatile oil, iridoids
(also known as the valepotriates), and alkaloids. Constit-
uents of the volatile oil have been further subdivided into
12 monoterpenes and 17 sesquiterpenes. At least 37
valepotriates and 7 alkaloids have been isolated from
valerian. It is believed that valepotriates are responsible
for most of the sedative activity of valerian. Valepotri-
ates and volatile oils of valerian, including valeranone
6, kessane derivatives 3a-3f, valerenic acid Sa, and
valerenal 5b, have been reported to prolong barbitu-
rate-induced sleeping time in rodents. Valerenic acid 5a
has been shown to exert pentobarbital-like central de-
pressant activity rather than muscle relaxant or neuro-
leptic effects. Valerenic acid Sa has also been found to
inhibit the enzyme that catalyzes the breakdown of
GABA. Some of the valepotriates have demonstrated
spasmolytic properties, possibly because of effects on
calcium entry or calcium binding in muscle tissue. Of
the valepotriates, valtrate and isovaltrate have antide-
pressant properties, and didrovaltrate has a tranquiliz-
ing effect similar to that of benzodiazepines.
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Clinical efficacy for treatment of insomnia.
Leathwood et al.* conducted a double-blind, crossover
study in 128 volunteers. The participants completed a
preliminary questionnaire on their sleep characteris-
tics; data collected included sex, age, good versus poor
sleeper, time to onset of sleep, number of awakenings
per night, coffee intake, and smoking status. No infor-
mation was collected on other medication use, alcohol
use, physical activity, or food intake. The subjects were
given nine sachets: three sachets containing two cap-
sules of placebo, three sachets containing two capsules
of valerian aqueous extract 200 mg, and three sachets
containing two capsules of valerian 200 mg and hops
100 mg (Hova’). On nine consecutive nights, each
subject ingested 2 single sachet one hour before retir-
ing. On awakening each morning, the volunteers com-
pleted a questionnaire evaluating sleep latency, sleep
quality, night awakenings, dream recall, and somno-
lence. Compared with placebo, valerian significantly
improved subjective sleep quality in habitually poor or
irregular sleepers (p < 0.05). The valerian product with
hops, however, performed no better than placebo. Sim-
ilarly, valerian aqueous extract, not valerian-hops, re-
sulted in significantly shorter sleep latency compared
with placebo (p < 0.05). Night awakenings and dream
recall were similar among the groups. Valerian-hops
produced greater somnolence the next morning than
placebo (p < 0.01) or valerian extract (p < 0.05). The
authors were unable to explain the discrepancy in the
results noted for the two valerian preparations. Objec-
tive data, such as electroencephalographic patterns,
were not evaluated.

Leathwood and Chauffard® performed a double-
blind, randomized, three-way-Crossover study in eight
volunteers with mild insomnia. The participants were
randomized to receive valerian aqueous extract 450 or
900 mg or placebo for 12 nights. Subjective data were
collected by questionnaire, and objective data were
collected by wrist-worn activity meters. Valerian 450
mg offered no penefit in subjective sleep quality, sleep
latency, or sleep depth compared with placebo. The
900-mg dose offered no advantage over the 450-mg
dose, and patients had significantly more sleepiness the
next morning compared with the placebo group. Mean
sleep latency, recorded by activity meters, was signifi-
cantly shorter for valerian 450 mg (9 minutes) and
valerian 900 mg (11.4 minutes) than for placebo (15.8
minutes).

Cautions. Precautions for valerian may be similar
to those for benzodiazepines, barbiturates, and opiates.
Caution is recommended when ingesting valerian
while driving or performing other tasks requiring alert-
ness and coordination. Valerian should also be used
with caution during pregnancy.

Drug interactions. No drug interactions involv-
ing valerian have been reported, but given its sedative
property, valerian may potentiate the sedative effect of
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medications such as barbiturates, benzodiazepines, Opi-
ates, and alcohol.

Adverse effects. Valerian may cause headaches,
hangover, excitability, insomnia, uneasiness, and car-
diac disturbances. Ataxia, decreased sensibility, hypo-
thermia, hallucinations, and increased muscle relax-
ation have also been reported.® Valerian appears on
the U.S. list of medicinal substances generally recog-
nized as safe {commonly known as the GRAS list).

Dosage. German Commission E recommends that
2-3 g of the dried herb or extract be given one to several
times a day.® Asatea, 2-3 of valerian should be used
per cup one to several times a day, with 2.5 g being
equivalent to one teaspoon. The recommended dosage
of valerian tincture is 0.5-1 teaspoonfuls (1-3 mL) one
to several times daily.

Conclusion

Pharmacists have a responsibility to educate them-
selves about herbal therapies in order to help patients
discern the facts from the fiction, avoid harm, and gain
what benefits may be available.

sKwai, Lichtwer Pharma GmbH, Berlin, Germany; standardized
to percent content of ailiin.

bGinsana, Ginsana Products Ltd., Lugano, Switzerland; stan-
dardized as G115 ginseng.

<Geriatric Pharmaton, Pharmaton S.A., Lugano; standardized as
G115 ginseng.

1Ginseng, Dansk Droge, Copenhagen, Denmark.

«Permixon, Pierre Fabre Medicament, Castres, France; stan-
dardized to 90% free and 7% esterified fatty acids.

‘Hova, Zyma S.A,, Nyon, Switzerland; standardized to 60 mg of
valerian extract and 30 mg of hop flower extract.
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