
Herbal medicines: Poisons or potions?
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P lants have played a significant role in maintain-
ing human health and improving the quality of
human life for thousands of years. In botany,

herbs refer to seed-producing plants with nonwoody
stems that die at the end of growing season. In herbal
medicine, the term herb is used loosely to refer not only
to seed-producing plants but also bark, roots, leaves,
seeds, flowers, and fruits of trees. Herbs have been used as
food and for medicinal purposes for centuries. According
to the World Health Organization, about 80% of world’s
population relies on traditional medicine for their primary
health care needs, and most of this therapy involves the
use of plant extracts or their active components.

There has been a tremendous resurgence in the in-
terest and use of herbal products, especially in the
United States. Surveys of plant and medicinal usage by
the American public have shown an increase from 3%
of the population in 1990 to over 12% in 1997.1 Herbal
products, in the past available only at health food stores
and gyms, are now sold by popular retailers such as
Wal-Mart and supermarkets. An estimated $2 billion
was spent in 1996 for herbs in bulk, as well as capsules,
tablets, extracts, and teas.2 The sale of herbal products
reached over $3.5 billion in 1999.

REASONS FOR USE OF HERBS

There are many reasons why people use herbs and
other alternative therapies. Often cited is a “sense of
control,” a mental comfort for taking action. Natural
products are also perceived to be healthier than manu-
factured drugs. In addition, there is dissatisfaction with
conventional medicine. Patients feel that their doctors
1) do not listen to or respect cultural beliefs or tradi-
tions, 2) are not knowledgeable or willing to discuss

alternative therapies, and 3) focus on curing the disease
or condition more than patient. Traditional medicine is
a johnny-come-lately approach that focuses on treating
or curing the disease after it has occurred. Many pa-
tients who have chronic or incurable diseases such as
diabetes, arthritis, or depression often believe that con-
ventional medicine has failed them.

SAFETY ISSUES

Before 1994, marketing of herbal medicines and
other dietary supplements had been subject to approval
by the US Food and Drug Administration (FDA). In
1993, the FDA began scrutinizing the herbal and di-
etary supplement industry. This triggered a massive
letter-writing campaign organized by the multi-billion
dollar dietary supplement industry. Consumers were
urged to “write to your congressman to exempt herbs
and other supplements from FDA regulation or kiss
your supplement goodbye.” Public response was over-
whelming. Congress reportedly received more mail on
this subject than any other issue since the Vietnam
War.3 It led to the passage of Dietary Supplement
Health and Education Act (DSHEA) in 1994 which
severely limited the FDA’s ability to regulate the di-
etary supplement industry.4 It classified herbal medi-
cines (along with vitamins, minerals, amino acids, etc)
as dietary supplements. Since then these products have
flooded the market.

The DSHEA requires no proof of efficacy, no proof
of safety, and sets no standards for quality control for
products labeled as dietary supplements. If the question
arises, the burden of proof lies with the FDA, rather
than the manufacturer, to prove that a product is unsafe.
In contrast, regulatory agencies in Germany, France,
the United Kingdom, and Canada enforce safety assess-
ment and standards of herb quality on manufacturers.

Using herbs may be chancey. Just because herbs are
labeled “natural” does not necessarily mean they are
without risks. They do not undergo the same rigorous
testing demanded by FDA for other drugs. Little is
known about their effectiveness, optimum dosage, side
effects, or interaction with other medications. And they
are subject to few controls on quality and purity. Unlike
foods and drugs, herbal products do not require good
manufacturing practices (GMP). These ensure that
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products meet specific quality standards, are not adul-
terated and misbranded, and contain the ingredients at
doses stated on the label.5 The only real determinant of
whether or not the specified concentration on the label
is accurate is often the label itself. Because it is costly
and there is no quality control pressure from the gov-
ernment, herbal manufacturers have little incentive to
do so. For example, analysis of 54 ginseng products
revealed that 25% contained no ginseng at all, while
60% of these had 50% or less of the amount stated in
the label.6 Without GMP, herbal products also run the
risk of adulteration and contamination.

Most herbal medicines are probably harmless. In
addition, they seem to be used primarily by people who
are healthy and who believe that the remedies will help
them stay that way, or by people who have common
relatively minor problems such as backache or fatigue.
Most such people would probably seek conventional
doctors if they have indications of serious diseases such
as cancer, etc. However, some people may depend on
herbs and other alternative therapies exclusively, put-
ting themselves in greater danger.

BENEFICIAL EFFECTS

About one-third of all FDA approved drugs used in
conventional medicine have their origin from plants.7

Resperine, used for treatment of high blood pressure,
was originally extracted from Rauwolfia serpentina.
Digitalis, used as a heart stimulant, was derived from
the foxglove plant. Salicylic acid (a component of
aspirin) was obtained from willow tree bark to help
relieve fever. Ma huang, which contains ephedrine, was
used for the treatment of asthma. Taxol, a new chemo-
therapeutic agent, was obtained from the bark of the
Pacific yew (Taxus brevifolia) and the needles of other
yew species. The active ingredients from plants known
to offer health benefits were identified, synthesized, and
their mechanisms of actions were studied. Safe, effec-
tive, and toxic doses of each of the active ingredients
were established, and only then were they approved as
drugs. Studies on the identification of active principles
of several other medicinal plants are currently in
progress. A few examples are given below.

Cranberry juice is known to help prevent urinary
tract infections. At one time, it was thought to work by
acidifying the urine or by the excretion of hippuric acid.
Recently, researchers have identified condensed tannins
in cranberries (as well as blueberries) that fight infec-
tions in the urinary tract by inhibiting the adherence of
Escherichia coli to uroepithelial cells, a prerequisite for
the development of infection.8 Cranberry products can
now be considered safe prophylactic therapy that may
help reduce the frequency of urinary tract infections in
susceptible individuals. However, cranberry juice con-

tains traces of quinine, which is known to cause im-
mune-mediated thrombocytopenia. Recently, a 68-
year-old man was reported to have thrombocytopenia
linked to cranberry juice.9

Moxibustion—a traditional Chinese practice that
uses heat from burning herbs to stimulate acupuncture
points—can help move a fetus into the proper position
for head-first delivery. In a 1997 study of 260 Chinese
women-all of whom were pregnant for the first time and
whose fetuses were still in the breech or upright posi-
tion after 33 weeks-half of the women received daily
moxibustion treatment on their little toes for 1 to 2
weeks. The others did not receive the moxibustion. The
fetuses in the treatment group became more active, and
75% of them (versus 48% of the controls) righted
themselves in time for a normal delivery.10 If further
studies confirm these findings, moxibustion could be-
come a part of western obstetrics, helping to reduce our
high rate of caesarian birth; this would be good for the
mother, the baby, and insurance companies.

Chinese herbs may hold similar promise for treating
irritable bowel syndrome, which affects 1 in 5 Ameri-
cans. Researchers in Australia reported that patients
who took cocktails of powdered herbs for 16 weeks
enjoyed nearly 3 times more relief than those who took
a placebo.11

Echinacea, the top-selling herbal product in the
United States, is at the forefront of the herbal revolu-
tion, with annual sales of more than $300 million.
Extracts, teas, tinctures, tablets, and ointments contain-
ing various parts of the plant have been used by Native
Americans since the 1600s for a variety of medical
problems, from sore gums and coughs to bowel trou-
bles and snakebites. Recent clinical studies have fo-
cused on echinacea as a treatment for and prevention of
upper respiratory infections. It has at least 6 different
active ingredients, though there is controversy over
which chemical is most effective. It does appear to
exert its effect through immune system modulation,
thus indirectly providing “anti-infective” effect.11

Kava has gained widespread popularity as both an
anxiolytic and sedative. Results from chemical trials
suggest that Kava has a therapeutic potential in the
symptomatic treatment of anxiety.12 The active constit-
uents, kava lactones, have experimentally been found to
have skeletal muscle relaxant, anticonvulsant, and local
anesthetic properties. Kava may be a beneficial herbal
medicine for patients with mild stress or anxiety, and it
carries minimal abuse potential. However, the potential
for adverse effects from higher than recommended
doses (140-250 mg/day) and drug interactions are of
concern. Kava is contraindicated in Parkinson’s dis-
ease. On rare occasions, kava may cause at least one
side effect: liver inflammation or damage. Recently,
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Britain has pulled kava from shelves, and, following 30
cases of serious liver damage attributed to kava, Ger-
many and Switzerland are considering doing the same.
In Germany alone, three people needed liver transplants
and one person died of liver failure. There have been no
reports of any problems in North America, but the FDA
is investigating the supplement.13

Further work in the identification of active ingredi-
ents and the mechanisms of action of these ingredients
need to be determined. Some of the other more com-
monly used herbs include garlic, gingko biloba, gin-
seng, ma huang, saw palmetto, and St. John’s wort.
Evidence on the safety and efficacy of these products
has recently been reviewed.14-17 The proper use of
herbal products may provide therapeutic benefits but
indiscriminate or excessive use of herbs can be unsafe
and even dangerous.

ADVERSE EFFECTS

Current US regulations provide little assurance that
commercial herbal preparations have predictable phar-
macological effects or that product labels provide ac-
curate information. The potency of herbal medications
can vary from manufacturer to manufacturer and from
batch to batch within a product run.18 Plants may be
incorrectly identified or deliberately replaced with
cheaper or more readily available alternatives. Herbal
medications, especially those of Eastern origins, can be
adulterated with heavy metals, pesticides, and even
conventional drugs. Because there is no mechanism for
post-marketing surveillance, the incidence and the ex-
act nature of adverse events is unknown.

More than 5000 suspected herb-related adverse reac-
tions were reported to the World Health Organization
before 1996. Between January 1993 and October 1998,
2621 adverse events, including 101 deaths associated
with dietary supplements, were reported to the FDA.19

For every adverse event in its files, the FDA estimates
that 100 more go unreported because there are no
central mechanisms for mandatory reporting as there
are for conventional medications. Other factors that
contribute to underreporting are that physicians do not
always recognize adverse events associated with herbal
medical use and that patients are reluctant to report and
seek treatment for adverse reactions.

Ephedra (ma huang) products have been among the
most controversial and lucrative of all supplements.
More than 1200 complaints about the hundreds of ephe-
dra products on the market fill FDA files, including
reports of 70 deaths. Dietary supplements containing
ma huang are widely consumed in the United States for
purposes of weight reduction and energy enhancement.
In response to growing concern about the safely of
ephedra-containing supplements, the FDA requested an

independent review of 140 of its adverse event reports
to assess causation and determine the level of risk these
products pose to consumers. Among these 140 cases,
the independent investigators found 104 descriptions of
strokes, heart attacks, seizures, hypertension, and more
that were likely or probably related to ephedra. There
were 10 reports of cardiac arrest and sudden deaths.
The review concluded that given these side effects, ma
huang (ephedra) supplements should not be used with-
out medical supervision.20

Ephedra supplements are raising the greatest worry
in the medical community at this time, but other herbal
remedies are also of some concern. Recently, it has
been reported21 that colchicine was present in placental
blood from patients taking ginkgo supplements. Col-
chicine was found in these same ginko tablets. These
supplements should be avoided by women who are
pregnant and those who are trying to conceive because
colchicine is an alkaloid with teratogenic activity. A
few examples of adverse effects related to other herbs
are described below.

Herbal ecstasy and Parkinson’s syndrome. Ecstasy is a
mixture of herbal stimulants including ma huang
(which contains ephedrine), kola nuts, guarana, and
green tea, all of which contain caffeine. It is advocated
as a safe, all-natural energy source with no side effects,
as well as being a safe alternative to illicit street drugs.
Recently, a case of Parkinson’s syndrome involving
ecstasy was described.22 A 29-year-old male had taken
ecstasy 10 times during the preceding year. He also
admitted to taking creatine regularly and had been
taking dehydroepiandrosterone for a week when he
began to get lightheaded. He went to a medical center
for treatment of slight clumsiness of his upper and
lower extremities. During the next four weeks, he be-
gan to have difficulty walking and lost his ability to
write and drive. Parkinsonism was diagnosed, as a
result of a delayed neurotoxic effect of the ingredient(s)
in ecstasy on the substantia nigra and striatum. Neuro-
toxicity to the serotonergic system in the brain can
cause permanent physical and psychiatric problems. A
detailed review of the literature has revealed over 87
ecstasy-related fatalities.23

Chinese medications with undeclared prescription
drugs. There are several documented cases of compli-
cations, some life-threatening, associated with the med-
ication known as “Chinese Black Balls.” This medica-
tion is marked for liver and kidney ailments, muscle
aches, rheumatism, as well as several other conditions
at dosages of 6 to 12 pills daily. The only ingredients
listed on the bottle are 20 or more herbs.

Some patients taking the medication had to be rushed
to the emergency room because of complications. Lab-
oratory data and examination of 5 patients demon-
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strated ulcers and esophagitis. Several urine toxicology
screens were positive for benzodiazepines. Analysis of
Chinese medication revealed the presence of 1.3 mg of
diazepam (a hypnotic sedative) and 93.4 mg of mefe-
namic acid (a non-steroidal anti-inflammatory agent) in
each pill. It was determined that ingestion of 12 pills a
day would exceed the recommended maximum dose of
mefenamic acid. These cases illustrate the adverse ef-
fects associated with adulterated medications.24

Indian herbal medication with lead contamination. A
43-year-old male taking 8 tablets daily of Indian herbal
medications for type II diabetes had to be hospitalized
due to a three-day stretch of epigastric pain and con-
stipation. Among the laboratory findings were low he-
moglobin (8.9 g/dl), a very high urinary coproporphy-
rin, and lead.25 Toxicologic examination of the pills
showed that each pill contained 10 mg of lead. Thus the
patient’s cumulative lead intake before hospitalization
was approximately 4 grams. The patient did not tell the
physician that he was taking these pills. The possibility
that the pills contained lead was not considered. Had
the physician known that the patient was taking an
herbal preparation, the possibility of some kind of lead
intoxication might have been considered earlier.

Valerian withdrawal syndrome. Valerian has been a
popular calming and sleep-promoting agent for centu-
ries. Its benefits are similar to the benzodiazepines. A
58-year-old North Carolina man went to hospital for
biopsy of a lung nodule and suffered delirium and a
racing heart, landing him in intensive care. A doctor’s
inquiry found that the patient had been taking mega-
doses (2 grams, 5 times daily) of valerian for several
years. This practice ended abruptly in the hospital,
which triggered symptoms of withdrawal.26

St. John’s wort and adverse reactions. St. John’s wort
is a perennial herb found in Europe and North America.
Since the Middle Ages it has been used as a remedy for
the treatment of depression and anxiety. One of the
active ingredients, hypericin, appears to be a momoam-
ine oxidase inhibitor. A number of clinical trials have
reported efficacy in the short-term treatment of mild to
moderate depression. However, a recent multi-center clin-
ical trial concluded that this herb is not effective in the
treatment of major depression.27 St. John’s wort can in-
teract with sunlight producing oxygen free radicals that
damage myelin around the nerves. This can produce elec-
trical activity which feels like tingling, needles, or pain.
Also, its safety has recently been questioned, especially
when taken in the presence of certain prescribed drugs.

A 20-year-old New Yorker, under antidepressant
treatment with a selective serotonin re-uptake inhibitor,
became agitated and confused, shouting in the hospital.
Psychiatrists later found that the patient had added St.
John’s wort (nicknamed “natural Prozac”) to his pre-

scription regimen. This combination unleashed a “se-
rotonin syndrome” due to an overload of the neuro-
transmitter.28 If the patient had disclosed his self-
treatment or if the doctor had been more probing, these
complications could have been prevented. Several other
cases have been reported involving “central serotonin
excess syndrome” as a result of St. John’s wort.

One other property of St. John’s wort is that it is a
potent inducer of some hepatic enzymes involved in
drug metabolism. The metabolism of several drugs,
given for treatment of certain conditions, have been
shown to be increased as a result of consumption of this
herb. They include indinavir (a protease inhibitor for
the treatment of HIV patients), cyclosporin (given to
prevent transplant rejection), some anesthetic drugs,
and several other drugs. A recent study reported 2 cases
of active heart transplant rejection associated with St.
John’s wort’s effect on cyclosporin.29 Thus discontin-
uation of this herb is especially important for patients
waiting for organ transplant or surgery.

Mu Tong and nephropathy. Mu Tong is the name of a
Chinese plant derived either from Aristolochia mon-
churiensis (AM) or various species of Akebia or
Clematis. The plant derived from AM is called Guam
Mu Tong and contains aristolochic acid, a nephrotoxin.
The other varieties do not contain this toxin. Mu Tong
has been added in weight-reducing products because it
is supposed to cause muscle relaxation and eliminate
stress-related water retention. Between 1991 and 1992,
30 women who were using Mu Tong as part of their
weight-reduction diets died of kidney failure.30 Re-
cently, 2 women in UK who were taking herbal tea
containing Mu Tong had kidney failure requiring renal
transplant.31 It has also been reported that some patients
using Mu Tong containing products have high inci-
dence of uroepithelial cancer.32 The probable reason for
the presence of toxin is lack of verification of the type
of Mu Tong used. Incidences of this kind highlight the
importance of developing and enforcing appropriate
quality assurance procedures for herbal medicines.

Saw Palmetto and liver disease. Saw Palmetto is
widely used in Europe for the treatment of benign
prostatic hyperplasia. It improves urine flow and symp-
toms. The active ingredient has antiandrogenic activity
which is thought to help in the management of prostatic
hyperplasia. A 65-year-old man with nocturia began
taking prostata, a combination of saw palmetto, gin-
seng, and other ingredients. Two weeks later he devel-
oped jaundice.33 The hepatotoxic effect apparently was
due to estrogenic and antiandrogenic activity of the herb.

Dong Quai and hypertension. Dong Quai is a popular
Chinese herbal medicine used for various gynecologic
ailments. Its reputation in traditional Chinese medicine
is second only to ginseng, and Dong Quai is considered
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the ultimate all-purpose women’s tonic. In the US it is
among the 20 top-selling herbal medicines. A 32-year-
old woman, three weeks post partum, had eaten soup
prepared from Dong Quai. She had to be taken to the
emergency room due to an acute onset of headache,
weakness, and vomiting. Her blood pressure was 195/
85mm Hg. She was normotensive during her unevent-
ful pregnancy and improved within 12 hours. The next
day, her 3-week-old breast-fed son was evaluated for
possible hypertension. The infant’s blood pressure was
115/69mm Hg. Breastfeeding was temporarily discon-
tinued and his blood pressure normalized within 48
hours. A possible explanation for hypertension in this
woman and her child is an adverse effect of the herb
soup which then passed to the child via breast milk.34

Kombucha mushroom and coagulation disorders.
Kombucha mushroom is derived from fermentation of
several species of yeast and bacteria with black tea,
sugar, and other ingredients; the resulting liquid is
called Kombucha tea. In the popular press, this tea is
advertised as having several beneficial effects, such as
prevention of cancer, relief of symptoms from arthritis,
and stimulation of hair growth. In 1996, 2 women died
as a result of disseminated intravascular coagulation.35

In the same year, 20 patients in Iran who had applied
the tea as a pain killer developed skin lesions.36 Cul-
tures from skin lesions confirmed the presence of Ba-
cillus anthracis. If these patients had taken tea orally,
they might have developed intestinal anthrax, which
has a high mortality rate.

THE ROLE OF PHYSICIANS

The adverse effects described above illustrate the
point that although many herbs may be safe and effec-
tive complements to conventional medical treatment,
they also can be dangerous. Clinicians are being con-
fronted on a daily basis with patients taking herbal and
nonherbal supplements. Morbidity and mortality asso-
ciated with herbal medications may be more likely in
the perioperative period because of physiologic alter-
ations that occur. Such complications include myocar-
dial infarction, stroke, bleeding, prolonged or inade-
quate anesthesia, organ transplant rejection, and

interference with medications indispensable for patient
care.37 Herbal supplements can pose a greater health
risk to seniors who are more likely to be on prescription
drugs and have existing medical problems. These two
factors can be adversely affected by supplements. Pa-
tients who use supplements are often misguided by
misconceptions or inaccurate information. Frustrated
patients who have chronic disease often seek herbal
treatment. Manifestations of illness and organ dysfunc-
tion may result not only from disease or therapy that
meets scientific protocols but from herbs as well.

Recent evidence suggests that patients often do not
report the use of dietary supplements on written med-
ication questionnaires.38 It is imperative to ask patients
about supplement use during medical history-taking.
Physicians are ideally situated to help their patients in
integrating alternative modalities with conventional
care and to assist them in making informed treatment
decisions.

Patients should be made to understand (Table 1) that
1) if something is “natural” it is not automatically safe,
2) if something is good for health it does not mean more
of it is better, and in fact, it can be harmful, 3) impor-
tant differences exist between approved drugs and sup-
plements regarding safety issues, 4) the use of herbs
should be avoided during pregnancy and lactation be-
cause of possible adverse effects on the fetus and the
newborn, and that 5) children and elderly may be more
prone to adverse effects because of their decreased
metabolizing ability.

CONCLUSIONS

Popular demand for herbal products has increased
considerably in recent years. These products are mar-
keted as dietary supplements which, unlike pharmaceu-
tical drugs, are exempt from FDA clinical scrutiny as a
result of the DSHEA of 1994. Some herbs may have
health benefits but many may be intrinsically dangerous
when ingested alone or in combination with other sup-
plements or drugs. Because of the lack of quality con-
trol, consumers cannot determine if 1) the herb’s active
ingredient is actually present in the product, 2) if the
dosage is appropriate, and 3) what else is in the pill

Table I. Some facts to share with patients

1. Not all that is natural is harmless.
2. If something is good for your health, it does not mean that more is necessarily better: it can be harmful. Medical herbs and

supplements may not only have potential benefits, but also the potential to interact with other drugs and cause toxic reactions.
3. Manufacturers have no regulatory responsibility to ensure safety of their products. There are no requirements for FDA approval.

Adulteration and misidentification of plant species may exist.
4. Use of supplements should be avoided during pregnancy and lactation because of possible adverse effects on the fetus and the

newborn.
5. Children and the elderly may be more prone to adverse effects from herbal treatments because of their decreased metabolizing ability.
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besides the claimed ingredients. Adulteration, substitu-
tion, and contamination are possible. It is imperative for
physicians to ask patients about supplement use. Physi-
cians are ideally situated to help their patients in integrat-
ing herbal modalities with conventional care and to
assist them in making informed treatment decisions.
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