
Best Practice

Adverse reactions to watch for in patients using herbal remedies

Alternative medicine has increased in popularity in the
United States. In 1997, an estimated $27 billion was spent
on altemative therapies; at that time, the use ofherbal reme-
dies had increased 380% comparedwith 1990.1The dietary
supplement industry, which manufactures many herbal
products, represents a $13 billion market with $3.24 bil-
lion in sales.2 The passage of the Dietary Supplements
Health and Educational Act (DSHEA) of 1994 allowed
dietary supplement manufacturers to make certain func-
tional claims on labels, shifting the burden ofproof regard-
ing toxicity from the seller to the regulator. Herbal remedies
are considered food products under theDSHEAand hence
are not subject to rigorous clinical testing, as are pharma-
ceutical products. No manufacturing standards regulate the
quality and production of herbal remedies. All these fac-
tors have led to increased adverse reactions in patients choos-
ing alternative therapies. It is imperative that physicians and
healthcare providers inquire into their patients' use ofherbal
remedies and become knowledgeable about potentially
adverse effects ofherbs and possible drug-herb interactions.

St. John's Wort

Adverse reactions associated with dietary supplements,
especially herbal remedies, can be caused by inherently
toxic herbs, by herb overdoses, or by drug-herb interac-
tions, especially with pharmaceuticals that have a narrow
therapeutic index. They can also represent idiosyncratic
reactions to herbs, such as allergic responses or anaphy-
laxis. Other adverse reactions can be due to adulteration
caused by manufacturing and quality problems, misiden-
tification, substitution ofone herb for another, variabili-
ty in the amount of active ingredients, inaccurate or
incomplete label identification, improper processing and
preparation, or contamination.

Table 1 lists some herbs commonly used by consumers,
as well as indications, potential adverse reactions, and pos-
sible drug-herb interactions. Additional information can
be obtained from recent review articles on herbs3-5 and

potential drug-herb interactions.69 It is important to real-
ize that personal experience is not a reliable basis for the
exclusion ofuncommon reactions to herbal remedies.10
A patient with generally stable reactions to an herbal rem-
edy may still experience an adverse reaction, since there
may be batch-to-batch variations and/or accumulation
oftoxic components. Physicians who are treating patients
suspected ofherb-related adverse reactions are encouraged
to contact the US Food and DrugAdministration's MED-
WATCH program or the local poison control center, so
that data can be collected and analyzed.
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Methods
This review article is based on a literature search using
MEDLINE and other reference source material.7"11 The
MEDLINE search included the following keywords:
herbs, herbal, traditional Chinese medicines, toxicity,
adverse effects, death, drug interaction, and pharmaco-
kinetic. Specific searches were performed combining these
keywords with the common names and scientific names
of plant products.

Adverse reactions
The most common herbs used in alternative therapies
are listed in Table 1. Other commonly used herbs can
cause adverse reactions as well, including the following:

Siberian ginseng (Eleutherococcus senticosus) has been
implicated in causing hypertension in a female who had
been taking the product for 15 years. Rechallengewith the
same product was repeated twice, causing a rise in blood
pressure.12

Dang gui (Angelica sinensis) binds to estrogen recep-
tors and promotes uterine growth. It could potentially
stimulate estrogen receptor-positive cancer cells, a risk
for women with breast cancer.13

* Treat herbal remedies as medicinal products, not food products. "More" does not
mean "better."

* Do not exceed recommended dosage and do not use herbal remedies for a
protonged period of time. A good rule of thumb is no more than four weeks unless
under the supervision of a healthcare provider.

* Patients with serious diseases should consult a physician before using herbal
remedies.

* Herbal remedies can interact with other pharmaceutical products. Consult a
physician or a pharmacist when using herbal remedies in conjunction with
pharmaceuticals.

* If side effects develop, stop taking the herbal remedies and consult a physician.
* Purchase herbal remedies only from reputabte sources.

e Do not use herbal remedies during pregnancy and lactation unless directed to do
so by your physician.

* Do not give herbal remedies to infants or young children.
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Table i

Echlnacea Common cold Anaphylaxis51 None known or
[Echinaceapallida (Nutt.) URT infectionll9* Contraindicated in multiple sclerosis, substantiated
and Echinaceapurpurea (L.) Lower UTI'1' * coagnssHIVifto,tueuls7"
Moenchl Immune stimulation 50*colgnssHIifetn,ubrlss71

Feverfew ArthritiS5" Iinhibits human blood platelet aggregations' Waifarin or other
(Tanacetum parthenium) Migraine"' Contact dermatitis55 anticoagulants

May reduce effectiveness
of NSAIDs by inhibition
of prostaglandins'

Garlic H'yperlipidemia (adjunct treatment)"~ 61 symptoms11 Caution in patients stabilized
(Allium sativum L.) Familial hyperlipidemia (pediatric)7" Allergic reactions including contact with warfarin' and

Kepatopulmonary syndrome58*dermatitis, asthma, rhinitis, urtIcaria63 antiplatelet drugs
Hlypercholesterolemias""6't May increase serum
Platelet aggregation"6""6 insulin levels7

Ginger Dyspepsia and motion sickness~'M64 Contact dermatitis 70 Caution in using
(Zingiberofflidnale Roscoe) Nausea and vomiting (preventiont"5115" antiplatelet drugs

Trmsi''Rheumatism and musculoskeletal
disorders (pain relief)"'*

Ginkgo biloba Erectile dysfunction41 * Inhibits platelet-activating factors8 May compete for MAO
(Ginkgo biloba L. leaf) Antidepressant-induced sexual dysfunction intracerebral hemorrhage7 inhibitor8"

(predominantly that caused by SSRIs)4 May cause bleeding
Alzheimer's disease"135,71$ when combined With
Asthma (reduces airway inflammation)72 *NSAIDs, anticoagulants,
Chronic schizophrenia (additive effect and anti-platelet drugs81i

with fewer side effectS)"3 Interaction with thiazide
Cerebrovascular ischemia74 diuretic, causing
Oxidative stress in cardiovascular surgery hypertension'

(adjuvant therapy)75 *
13

Intermittent claudicationl3
Irradiation (anticlastogenic effectY'6
Vertigo, dizziness, tinnitus caused by

vestibular disorders"',39AO ''
Symptoms of premenstrual syndrome"'______________

Ginseng Fatigue, decline in capacity for work Androgen effece Interacts with warfarin and
(Panax ginseng C.A. Meyer) and concentration other antlcoagulants7"

Common cold (prevention)" *May Interact with
Cancer (prevention)r' pheneizine and other
Also: MAO Inhibitors"0

Enhances exercise performance8'85s Not advised with stimulants,
Immunomodulatory effects87 antipsychotic drugs, or

hormones7

Goldenseal malaria91 Acute hemolysis in babies with Contraindicated in
(Hydrastis canadensis L.) Diarrhea'2.", G6PD deficiency'5 neonates With jaundice

Ventr'icular tachyarrhythmias9 * and pregnant women"9
______ ~~~~~~~~~~~Mayantagonize heparin7

Saw palmetto Benign prostatic hypertrophy0"7" 61G symptomrs'8 Avoid with hormone
(Serenoc iepens[BartramJ therapy (e.g., estrogen
Small ____ and oral contraceptiveS)'
St. John's wort Mild depression/anxiety."'36"9 61 symptoms, dizziness/confusion, May potentiate MAO
(1-yperfcumperforatum L.) Topical myalgia, bum1' tiredness/sedation, photosensitlvity"""~ inhibitors and SSRIs?

Also: Inhibition of sperm motilitrm May interact with drugs
Wound-healing, anti-inflammatory, binding to p-opioid

and analgesic activity"OO receptor (e.g., known
photosensitizers such as

______ ~~~~~~~~~~~piroxicamor tetracycline)'
Valerian Restlessness, sleeping disorders"" ''*~ Cardiac complications and delirium Prolongs sedation from
(Valerlana offlidnalis L) associated With withdrawal`m barbiturates'

Additive effects with
benzodlazepine"'

'mom infomatdon needed;'"pd*robbyoteffecdwvs'probebefledww; from Gmuan Commission E Monogph*. In i978.the Gennan MinistyoflHeikh esablihed Commission Eto Iuvewlemthesuetyand eticwyOf
phtdepand heFbulsubstances;$heCmmisuon haspublished atotalIof462 moorps66PD: gkx:ose4-phosphateddridmopnhse G1b ussronIesnal; MAO: monoamine addase; SSRI: selectlvesemotonin

feuptakeinhibitors NSAID: nongeroidalandm-inflhmmatoryvdrur-. SSRI: selective serotonin reuptake inhibitorn URr uppermmoiratorytmxc TlIi: urinarytrectInfection.

182 WJM Volume 171 September 1999



Best Practice

Aconite (Aconitum carmichaeli) poisoning is proba-
bly the most common cause of cardiac toxicity among
people taking Chinese herbs. Clinical presentation typi-
cally includes numbness and paresthesia beginning in the
mouth and spreading to the limbs, as well as dizziness,
nausea, vomiting, weakness, sweating, and palpitations.
The conscious state may be reduced. With severe poi-
soning, hypotensive sustained ventricular tachyarrhyth-
mias may develop, often complicated by acidosis and
hypokalemia. The poisoning is reversible with support-
ive therapy.14

Chaparral (Larrea tridentata),'5 germander (Teucrium
chamaedrys),16 jin bu huan (Lypocodium serratum, which
contains levo-tetrahydro-palmatine) ,1718 ephedra species
(ma huang),19 and syo-saikoto-to (a mixture of seven
herbs),20 among other herbs, have been associated with
toxic hepatitis.

Toxic hepatitis shows no specific pattern ofsymptoms
and is difficult to diagnose. When considering herbs as a
cause for toxic hepatitis, physicians will frequently rely on
the elimination ofother causes and a temporal relationship
between ingestion of herbs and onset of hepatitis and
between withdrawal of herbs and recovery. Autoimmune
hepatitis triggered by an herbal formula, dai-saiko-to, has
also been reported.21 It was hypothesized that the
immunostimulating effects ofthe formula may have mod-
ulated the latent autoimmunity of the patient.

Pyrrolizidine alkaloid-which is found in Crotalaria
assamica Benth and Csessiliora ofthe Leguminacae fam-
ily, Sencio chrysanthemoides and S scandens Buch-Ham of
the Compositae family, Packera candidissima,22 and
Eupatorium species-has been shown to induce hepatic
veno-occlusive toxicity and can have similar effects on an
unborn fetus.23 Not all pyrrolizidine alkaloids are hepa-
totoxic, however, depending on the structure activity of
the pyrrolizidine nucleus.24 Symptoms of pyrrolizidine
alkaloid poisoning in veno-occlusive disease include arte-
rial hypertension and right ventricular hypertrophy,22
abdominal pain, ascites, hepatomegaly, and raised serum
transaminase levels.25

Licorice root (Glycyrrhiza glabra L.), which contains
glycyrrhizin, has also been reported to be associated with
Fanconi syndrome.26 Other herbs related to renal toxic-
ity may be secondary causes, with toxicity due instead to
adulteration with pharmaceutical products (for example,
mefenamic acid27) or contaminants.

Ephedra products have been associated with adverse
events, including deaths related to myocardial infarction
and cerebrovascular accident. Many products that con-
tain ephedra also contain multiple.stimulants such as
caffeine and are marketed for weight loss, energy and
performance enhancement, body building, and as sub-
stitutes for street drugs.28 All the claims and ingredi-
ents connected with these products are clear deviations

from the traditional Chinese medicinal usage ofephedra
for asthma and pulmonary diseases.

Chinese patent medicines, imported herbal products
formulated into pills and tablets, often cause adverse reac-
tions. They may contain natural toxins, heavy metals, or
pharmaceuticals.29 Cinnabar (mercuric sulfide), realgar
(arsenic sulfide), or litharge (lead oxide) may be present
as part of the traditional formula. Other common toxic
herbal ingredients found in these imported patent med-
icines include borneol (similar to camphor), aconite, bufo
secreta (toad secretion or bufotoxin), mylabris, scorpion,
borax, and Strychnos nux vomica (strychnine).

Drug-herb interactions
Drug-herb interactions are an important consideration,
especially regarding pharmaceutical products with narrow
therapeutic indexes. Because herbs contain pharmaco-
logically active compounds, potential drug interactions
can occur when multiple herbs are used or when phar-
maceuticals are administered to a patient using herbs.

Papaya extract, which contains papain, caused an
increase in the International Normalized Ratio (INR) in
a patient previously well-maintained on warfarin. After
withdrawal of both warfarin and papaya extract, the
patient's INR returned to normal. Papain is contraindi-
cated with warfarin, since it may damage the mucous
membranes of the gastrointestinal tract and result in
increased bleeding.12

Ginkgo biloba and thiazide diuretic can interact to
cause hypertension.12

Feverfew, garlic, ginkgo, ginger, and ginseng may
alter bleeding time. When used concomitantly with war-
farin, close monitoring is advised.6

Kava-kava (Piper methysticum F.) is used mainly for
its euphoric effects. When combinedwith benzodiazepine,
itmay result in asemicomatose state.7 It should not be used
with barbiturates, antipsychotics, or alcohol.8

Licorice (Glycyrrhiza glabra L.) can potentiate the
effect of cardiac glycoside. Close monitoring is required
when the two are used concomitantly.7
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* Is the patient using any dietary supplements? Be specific
with questions and be sure the answer includes use of
vitamins, minerals, herbs or other botanicals, amino
acids, concentrates, metabolites, extracts, or other
dietary substances.

* If the patient is using dietary supplements, what is the
dosage formulation and what are the directions for use?

* Is the patient seeing an herbalist, acupuncturist,
naturopathic practitioner, or natural healer?

* What is the dietary supplement for? (Asking this question
allows patients to express their knowledge as well as any
untold symptoms or complaints.)

* If the herbal remedies require preparation on the part of
the patient, ask for more details about the procedure and
the patient's source of information about that procedure.

* Has the patient observed any serious side effects from
the herbal remedies?

* Is the patient taking any other over-the-counter or
prescription medications?

Communication with patients
It is important forphysicians and other healthcare providers
to establish open communication with their patients
regarding the use ofdietarysupplements. Manypatients are
unwilling to inform their physicians, fearing disapproval
and perceiving a lack ofknowledge and understanding in
their physicians. Inquiring about the use of herbs, vita-
mins, and other remedies should be part ofnormal histo-
ry taking, alongwith other questions about social habits and
background. Physicians often talkwith patients about con-
troversial subjects, so discussing the merits and drawbacks
of herbs does not require new skills.30 When communi-
catingwith the patient, the physician should pose questions
that are direct, neutral, and nonjudgmental.31

Patients often consider herbal remedies as natural
products or food and not as medicine. They assume, there-
fore, that herbal remedies are free from side effects.
Physicians need to emphasize that many pharmaceuti-
cals were originally derived from plant products and that
herbal remedies can be as potent as pharmaceuticals.
Physicians need to ask specific questions regarding the
the use of vitamins, minerals, herbs or other botanicals,
amino acids, concentrates, metabolites, extracts, and any
other dietary substances being used by their patients. They
should also obtain information about directions for use,
methods ofpreparation, and dosage formulations.

It is especiallyimportant for physicians to inquire about
method ofpreparationwhen raw botanicals are being used.
In traditional Chinese medicine, prescriptions frequently
consist ofdecoctions ofa number ofdifferent herbs. Such
an herb decoction is a concentrated extract, usually pre-
pared by boiling the herbs in water until the mixture is
reduced to a small volume. Knowing the method bywhich

an herbal remedy has been prepared is important, because
many toxic herbs can become relatively safe for use ifthey
have been processed properly. For example, aconiti tuber
toxicity can be greatly reduced after the plant material is
specially prepared through heat and water extraction.32
There are five reported cases of podophyllotoxin toxicity
due to ingestion of Dysosma pleianthum or bajiaolian, a
species ofmayapple prescribed in traditional Chinese med-
icine. Toxicity responses ranged from nausea and vomit-
ing to abnormal liver function tests and central nervous
system disturbance. The inconsistent relationship between
doses and clinical severity ofsymptoms might be due to
different methods of preparation.33

Patients should be asked whether they have con-
sulted with other healthcare providers, e.g., acupunc-
turists, herbalists, naturopathic practitioners, or natural
healers. Asking this question directly will often reveal
other complaints, other symptoms, or the choice of
alternative treatments, including dietary supplements.
All this information will assist physicians in making
the proper diagnosis. Physicians should speak with
patients about the efficacy and toxicity ofherbal reme-
dies, basing the discussion on firm knowledge and sci-
entific fact, and about potential drug-herb interactions
and side effects of herbal remedies. By the same token,
patients and providers alike must acknowledge that as
long as information on the efficacy and toxicity ofalter-
native therapies remains inadequate, advice will remain
imperfect and a matter ofjudgment rather than fact.31

Herbal products as treatment options
An increasing number of scientifically based dinical
trials are being conducted on the efficacy ofherbal reme-
dies and comparing herbs and pharmaceuticals for the
treatment of different diseases. Although some of the
herbal remedies have shown promise, no large clinical
trials have yet demonstrated efficacy equal to that ofphar-
maceuticals for dearly defined disease states.34-36

The following herbs show some promise in treating
various diseases, especially when current treatments are
inadequate.

Ginkgo biloba has shown promise in the treatment
of patients suffering from peripheral occlusive arterial
disease. It causes a significant and therapeutically rele-
vant prolongation ofpatients' walking distance.37 It may
be effective in the treatment of patients with circulatory
encephalopathy38 and can considerably improve oculo-
motor and visuovestibular function in patients com-
plaining of vertigo or dizziness caused by vascular
vestibular disorders.39'40 Ginkgo may have beneficial
effects in erectile dysfunction and sexual dysfunction
caused by selective serotonin reuptake inhibitors.41'42

Dang gui (Angelica sinensis) may be usefill in reliev-
ing menopausal symptoms, especially in women who
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have ruled out prescription drugs and are not at risk of
breast cancer.'3

Milkthisde (Silybum manianumgaertn) contains sily-
marin, which acts as liver-protective agent. This herb
shows promise in treating Amanitaphalloides mushroom
poisoning43 and a variety of liver disorders, including
hepatitis.44

Ginger and pyridoxine (vitamin B6) may be benefi-
cial for nausea and vomiting resulting from pregnancy.45

Asian ginseng (PanaxginsengC.A. Meyer) may pro-
tect against radiation and liver toxicities.46

Shi-Quan-Da-Bu-Tang ("Ten Significant Tonic De-
coction" or "SQT") consists ofa mixture often medicinal
herbs and may reduce the adverse effects caused by
chemotherapeutic agents and radiation in cancer patients.47

References
1 Eisenberg DM, Davis RB, Ettner SL, et al. Trends in alternative medi-
cine use in the United States, 1990-1997. JAMA 1998;280:1569-1575.

2 Johnston BA. One-third of nation's adults use herbal remedies.
Herbalgram 1997;40:49.

3 O'Hara MA, Kiefer D, Farrell K, Kemper K A review of 12
commonly used medicinal herbs. Arch Fam Med 1998;7:523-536.

4 Spaulding-Albright N. A review ofsome herbal and related products
commonly used in cancer patients. J Am Diet Assoc 1997 Oct;97(10
Suppl 2):S208-S215.

5 D'Arcy PE Adverse reactions and interactions with herbal medicines: part
1, adverse reactions. Adverse Drug ReactToxicol Rev 1991;10(4):189-208.

6 Miller LG. Herbal medicinals: selected clinical considerations focusing
on known or potential drug-herb interactions. Arch Intern Med 1998
Nov 9;158(20):2200-221 1.

7 The review of natural products: facts and comparisons. St. Louis
(MO): Lippincott, 1998.

8 Cupp MJ. Herbal remedies: adverse effects and drug interactions. Am
Fam Physician 1999 Mar 1;59(5):1239-1245.

9 DArcy PE Adverse reactions and interactions with herbal medicines:
part 2, drug interactions. Adverse Drug React Toxicol Rev
1993;12(3):147-162.

10 De Smet PAGM. Health risks ofherbal remedies. Drug Safety
1995;13:81-93.

11 Blumenthal M, Busse WR, Goldberg A, et al. The complete German
Commission E monographs: therapeutic guide to herbal medicines.
Austin (TX): American Botanical Council; 1998.

12 Shaw D, Leon C Kolev S, Murray V. Traditional remedies and food
supplements: a 5-year toxicological study (1991-1995). Drug Safety
1997 Nov;17(5):342-356.

13 Fackelmann K Medicine for menopause. Science News 1998 June
20;153:392-393.

14 But PPH, Tai YT, Young K Three fatal cases of herbal aconite
poisoning. Vet Hum Toxicol 1994;36(3):212-215.

15 Gordon DW, Rosenthal G, Hart J, et al. Chaparral ingestion: the
broadening spectrum of liver injury caused by herbal medications.
JAMA 1995;273:489-490.

16 Larrey D, Vial T, Pauwels A, et al. Hepatitis after germander
(Teucrium chamaedrys) administration: another instance ofherbal
medicine hepatotoxicity. Ann Intern Med 1992;1 17:129-132.

17 Picciotto A, Campo N, Brizzolara R, et al. Chronic hepatitis induced
byJin Bu Huan. J Hepatol 1998 Jan;28(1):165-167.

18 Horowitz RS, Feldhaus K, Dart RC, et al. The dinical spectrum ofJin
Bu Huan toxicity. Arch Intern Med 1996;156(8):899-903.

19 Nadir A, Agrawal S, King PD, Marshall JB. Acute hepatitis associated
with the use of a Chinese herbal product, ma-huang. Am J
Gastroenterol 1996;91: 1436-1438.

20 Itoh S, Marutani K, Nishijima T, et al. Liver injuries induced by herbal
medicine, Syo-saiko-to (xiao-chai-hu-tang). Dig Dis Sci
1995;40:1845-1848.

21 Kamiyama T, Nouchi T, Kojima S, et al. Autoimmune hepatitis
triggered by administration ofan herbal medicine. Am J Gastroenterol
1997;92(4):703-704.

22 Bah M, Bye R, Pereda-Miranda R Hepatotoxic pyrrolizidine alkaloids
in the Mexican medicinal plant Packera candidissima (Asteraceae:
Senecioneae). J Ethnopharmacol 1994;43(1):19-30.

23 Roulet M, Laurini R, Rivier L, Calame A. Hepatic veno-occdusive
disease in newborn infant ofa woman drinking herbal tea. J Pediatrics
1988;1 12:433-436.

24 McLean EK The toxic actions of pyrrolizidine (Senecio) alkaloids.
Pharmacol Rev 1970;22:429-482.

25 Larrey D. Liver involvement in the course ofphytotherapy [editorial;
in French]. Presse Med 1994;23(15):691-693.

26 Izumotani T, Ishimura E, Tsumura K, et al. An adult case of Fanconi
syndrome due to a mixture ofChinese crude drugs. Nephron
1993;65(1):137-140.

27 Abt AB, Oh JY, Huntington RA, Burkhart (KK Chinese herbal medicine
induced acute renal failure. Arch Intern Med 1995;155:211-212.

28 Adverse events associated with ephedrine-containing products-Texas,
December 1993-September 1995. MMWR Morb Mortal Wkly Rep
1996 Aug 16;45(32):689-693.

29 Ko RJ. Adulterants in Asian patent medicines. N Engl J Med 1998
Sep 17;339(12):847.

30 ZinkT, Chaffin J. Herbal health products: what family physicians
need to know. Am Fam Physician 1998 Oct 1;58(5):1133-1140.

31 Eisenberg DM. Advising patients who seek alternative medical
therapies. Ann Intern Med 1997 July 1;127:61-69.

32 Chen HC, Hsieh MT, Chang SS, Liu SL. Long-term reno-
cardiovascular effects oforally administered Aconiti tuber in humans.
AmJ Chin Med 1990;1-2:25-33.

33 Kao WF, Hung DZ, Tsai WJ, et al. Podophyllotoxin intoxication:
toxic effect ofbajiaolian in herbal therapeutics. Hum Exp Toxicol
1992;1 1:480-487.

34 Wit TJ, Ishani A, Stark G, et al. Saw palmetto extracts for treatment
of benign prostatic hyperplasia: a systematic review. JAMA 1998 Nov
1 1;280(18):1604-1609.

35 Le Bars PL, Katz MM, Berman N, et al. A placebo-controlled,
double-blind, randomized trial ofan extract ofGinkgo biloba for
dementia. JAMA 1997 Oct 22-29;278(16):1327-1332.

36 Linde K, Ramirez G, Mulrow CD, et al. StJohns wort for depression-
an overview and meta-analysis of randomised dinical trials. BMJ 1996
Aug 3;313(7052):253-258.

37 Mouren X, Caillard P, Schwartz F. Study of the antiischemic action of
EGb 761 in the treatment ofperipheral arterial occlusive disease by
TcPo2 determination. Angiology 1994 Jun;45(6):413-417.

38 Ivaniv OP. The results of using different forms ofa Ginkgo bioba
extract (Egb 761) in the combined treatment of patients with
circulatory encephalopathy. Lik Sprays 1998 Dec;(8):123-128.

39 Smith PF, Darlington CL. Can vestibular compensation be enhanced
by drug treatment? A review of recent evidence. J Vestib Res 1994
May-Jun;4(3):169-179.

40 Holgers KM, Axelsson A, Pringle I. Ginkgo biloba extract for the
treatment of tinnitus. Audiology 1994 Mar-Apr,33(2):85-92.

41 Moyad MA, Hathaway S, Ni HS. Traditional Chinese medicine,
acupuncture, and other altemative medicines for prostate cancer: an
introduction and the need for more research. Semin Urol Oncol 1999
May,17(2):103-1 10.

42 Cohen AJ, Bartlik B. Ginkgo bioba for antidepressant-induced sexual
dysfunction. J Sex Marital Ther 1998 Apr-Jun;24(2):139-143.

43 Hruby K, Csomos G, Fuhrmann M, Thaler H. Chemotherapy of
Amanita phalloides poisoning with intravenous silibinin. Hum Toxicol
1983 Apr;2(2):183-195.

44 Salmi HA, Sarna S. Effect ofsilymarin on chemical, functional, and
morphological alterations of the liver: a double-blind controlled study.
ScandJ Gastroenterol 1982 Jun;17(4):517-521.

45 Aikins Murphy P. Altemative therapies for nausea and vomiting of
pregnancy. Obstet Gynecol 1998 Jan;91(1):149-155.

46 Liu CX, Xiao PG. Recent advances on ginseng research in China.
J Ethnopharmacol 1992 Feb;36(1):27-38.

47 Zee-Cheng RK. Shi-quan-da-bu-tang (ten significant tonic decoction),
SQT: a potent Chinese biological response modifier in cancer
immunotherapy, potentiation and detoxification ofanticancer drugs.
Methods Find Exp Clin Pharmacol 1992 Nov;14(9):725-736.

48 Grimm W, Muller HH. A randomized controlled trial of the effect of
fluid extract ofEchinacea purpurea on the incidence and severity of
colds and respiratory infections. AmJ Med 1999 Feb;106(2):138-143.

49 Brinkebom RM, Shah DV, Degenring FH. Echinaforce and other
Echinacea fresh plant preparations in the treatment ofthe common
cold: a randomized, placebo-controlled, double-blind clinical trial.
Phytomedicine 1999 Mar;6(l):1-6.

Volume 171 September 1999 wIm 185



Best Practice

50 Melchart D, Linde K, Worku F, et al. Results offive randomized
studies on the immunomodulatory activity ofpreparations of
Echinacea. J Altern Complement Med 1995 Summer;1 (2):145-160.

51 Mullins RJ. Echinacea-associated anaphylaxis. MedJ Aust 1998 Feb
16;168(4):170-171.

52 Pattrick M, Heptinstall S, Doherty M. Feverfew in rheumatoid
arthritis: a double blind, placebo controlled study. Ann Rheum Dis
1989 Jul;48(7):547-549.

53 Vogler BK, Pittler MH, Ernst E. Feverfew as a preventive treatment for
migraine: a systematic review. Cephalalgia 1998 Dec; 18(10):704-708.

54 Makheja AN, BaileyJM. A platelet phospholipase inhibitor from the
medicinal herb feverfew (Tanacetum parthenium). Prostaglandins
Leukot Med 1982 Jun;8(6):653-660.

55 Hausen BM. A 6-year experience with compositae mix. Am J Contact
Dermat 1996 Jun;7(2):94-99.

56 Pugh WJ, Sambo K Prostaglandin synthetase inhibitors in feverfew. J
Pharm Pharmacol 1988 Oct;40(10):743-745.

57 McCrindle BW, Helden E, Conner WT. Garlic extract therapy in
children with hypercholesterolemia. Arch Pediatr Adolesc Med 1998
Nov;152(1 1):1089-1094.

58 Abrams GA, Fallon MB. Treatment ofhepatopulmonary syndrome
with Allium sativum L. (garlic): a pilot trial. J Clin Gastroenterol 1998
Oct;27(3):232-235.

59 Berthold HK, Sudhop T, von Bergmann K Effect ofa garlic oil
preparation on serum lipoproteins and cholesterol metabolism: a
randomized controlled trial. JAMA 1998 Jun 17;279(23):1900-1902.

60 Isaacsohn JL, Moser M, Stein EA, et al. Garlic powder and plasma
lipids and lipoproteins: a multicenter, randomized, placebo-controlled
trial. Arch Intern Med 1998 Jun 8;158(11):1189-1194.

61 Steiner M, Lin RS. Changes in platelet fisnction and susceptibility of
lipoproteins to oxidation associated with administration ofaged garlic
extract. J Cardiovasc Pharmacol 1998 Jun;31(6):904-908.

62 Kiesewetter H, Jung F, Jung EM, et al. Effect of garlic on platelet
aggregation in patients with increased risk ofjuvenile ischaemic attack.
EurJ Clin Pharmacol 1993;45(4):333-336.

63 Jappe U, Bonnekoh B, Hausen BM, Gollnick H. Garlic-related
dermatoses: case report and review of the literature. Am J Contact
Dermat 1999 Mar;10(1):37-39.

64 Schmid R, Schick T, Steffen R, et al. Comparison ofseven commonly
used agents for prophylaxis ofseasickness. J Travel Med 1994 Dec
1 ;1 (4):203-206.

65 Visalyaputra S, Petchpaisit N, Somcharoen K, Choavaratana R The
efficacy ofginger root in the prevention of postoperative nausea and
vomiting after outpatient gynaecological laparoscopy. Anaesthesia
1998 May;53(5):506-510.

66 Phillips S, Ruggier R, Hutchinson SE. Zingiber officinale (ginger)-an
antiemetic for day case surgery. Anaesthesia 1993 Aug;48(8):715-717.

67 Janssen PL, Meyboom S, van Staveren WA, et al. Consumption of
ginger (Zingiber officinale roscoe) does not affect ex vivo platelet
thromboxane production in humans. Eur J Clin Nutr 1996
Nov;50(1 1):772-774.

68 Verma SK, Singh J, Khamesra R, Bordia A. Effect of ginger on platelet
aggregation in man. Indian J Med Res 1993 Oct;98:240-242.

69 Srivastava KC, MustafaT Ginger (Zingiber officinale) in rheumatism
and musculoskeletal disorders. Med Hypotheses 1992
Dec;39(4):342-348.

70 Kanerva L, Estlander T, Jolanki R Occupational allergic contact
dermatitis from spices. Contact Dermatitis 1996 Sep;35(3):157-162.

71 Oken BS; Storzbach DM; Kaye JA. The efficacy ofGinkgo bioba on
cognitive function Alzheimer disease. Arch Neurol 1998
Nov;55(1 1):1409-1415.

72 Li MH, Zhang HL, Yang BY. Effects of ginkgo leave concentrated oral
liquor in treating asthma. Chung Kuo Chung Hsi I Chieh Ho Tsa
Chih 1997 Apr;17(4):216-218.

73 Luo HC, Shen YC, Meng FQ. Therapeutic effect ofshuxuening
combining neuroleptics for the treatment ofchronic schizophrenia-a
double blind study. Chung Kuo Chung Hsi I Chieh HoTsa Chih 1997
Mar; 17(3):139-142.

74 Kleijnen J, Knipschild P Ginkgo biloba for cerebral insufficiency. Br J
Clin Pharmacol 1992 Oct;34(4):352-358.

75 Pietri S, SeguinJRP d'Arbigny P, et al. Ginkgo bilobaextract (EGb 761) pre-
treatment limits free radical-induced oxidative stress in patients undergoing
coronarybypass surgery. Cardiovasc DrugsTher 1997Apr,1 1(2):121-131.

76 Emerit I, Arutyunyan R, Oganesian N, et al. Radiation-induced
dastogenic factors: antidastogenic effect ofGinkgo biloba extract. Free
Radic Biol Med 1995 Jun;18(6):985-991.

77 Tamborini A, Taurelle R Value ofstandardized Ginkgo biloba extract
(EGb 761) in the management ofcongestive symptoms ofpremenstrual
syndrome. Rev Fr Gynecol Obstet 1993 Jul-Sep;88(7-9):447-457.

78 Steinke B, Muller B, Wagner H. Biological standardization of Ginkgo
extracts. Planta Med 1993 Apr;59(2):155-160.

79 Vale S. Subarachnoid hemorrhage associated with Ginkgo bioba.
Lancet 1998 Jul 4;352(9121):36.

80 White HL, Scates PW, Cooper BR. Extracts of Ginkgo biloba leaves
inhibit monoamine oxidase. Life Sci 1996;58(16):1315-1321.

81 Rosenblatt M, Mindel J. Spontaneous hyphema associated with
ingestion of Ginkgo biloba extract. N Engl J Med 1997;336:1108.

82 Caso Marasco A, Vargas Ruiz R, Salas Villagomez A, Begona Infante
C. Double-blind study of a multivitamin complex supplemented with
ginseng extract. Drugs Exp Clin Res 1996;22(6):323-329.

83 DAngelo L, Grimaldi R, Caravaggi M, et al. A double-blind, placebo-
controlled dinical study on the effect of a standardized ginseng extract
on psychomotor performance in healthy volunteers. J Ethnopharmacol
1986 Apr-May;16(1):15-22.

84 Allen JD, McLungJ, Nelson AG, Welsch M. Ginseng supplementa-
tion does not enhance healthy young adults' peak aerobic exercise
performance. J Am Coll Nutr 1998 Oct;17(5):462-466.

85 Engels HJ, Wirth JC. No ergogenic effects of ginseng (Panax ginseng
CA. Meyer) during graded maximal aerobic exercise. J Am Diet Assoc
1997 Oct;97(10):1110-1115.

86 Scaglione F, Cattaneo G, Alessandria M, Cogo R Efficacy and safety
of the standardised Ginseng extract GI1l5 for potentiating vaccination
against the influenza syndrome and protection against the common
cold. Drugs Exp Clin Res 1996;22(2):65-72.

87 Scaglione F, Ferrara F, Dugnani S, et al. Immunomodulatory effects of
two extracts of Panax ginseng CA. Meyer. Drugs Exp Clin Res 1990;
16(10):537-542.

88 Yun TK, Choi SY. Non-organ-specific cancer prevention of ginseng: a
prospective study in Korea. Int J Epidemiol 1998 Jun;27(3):359-364.

89 Koren G, Randor S, Martin S, Dannemnan D. Matemal ginseng use asso-
ciated with neonatal androgenization. JAMA 1990 Dec 12;264(22):2866.

90 Jones BD, Runikis AM. Interaction of ginseng with phenelzine. J Clin
Psychopharmacol 1987 Jun;7(3):201-202.

91 ShengWD, Jiddawi MS, Hong XQ, Abdulla SM. Treatment of
chloroquine-resistant malaria using pyrimethamine in combination
with berberine, tetracycline or cotrimoxazole. East Afr Med J 1997
May;74(5):283-284.

92 Rabbani GH, Butler T, Knight J, et al. Randomized controlled trial of
berberine sulfiate therapy for diarrhea due to enterotoxigenic Escherichia
coli and Vibrio cholerae. J Infect Dis 1987 May;155(5):979-984.

93 Khin-Maung-U, Myo-Khin, Nyunt-Nyunt-Wai, et al. Clinical trial of
berberine in acute watery diarrhoea. Br Med J (Clin Res Ed) 1985 Dec
7;291(6509):1601-1605.

94 HuangW Ventricular tachyarrhythmias treated with berberine. Chung
Hua Hsin Hsueh Kuan Ping Tsa Chih 1990 Jun;18(3):155-156,190.

95 Ho NK Traditional Chinese medicine and treatment of neonatal
jaundice. Singapore Med J 1996 Dec;37(6):645-65 1.

96 Chan E. Displacement of biirubin from albumin by berberine. Biol
Neonate 1993;63(4):201-208.

97 Gerber GS, Zagaja GP, Bales GT, et al. Saw palmetto (Serenoa repens)
in men with lower urinary tract symptoms: effects on urodynamic
parameters and voiding symptoms. Urology 1998 Jun;51(6):1003-1007.

98 Plosker GL, Brogden RN. Serenoa repens (Permixon): a review of its
pharmacology and therapeutic efficacy in benign prostatic hyperplasia.
Drugs Aging 1996 Nov;9(5):379-395.

99 Josey ES, Tackett RL. St. John's wort: a new alternative for depression?
Int J Clin Pharmacol Ther 1999 Mar;37(3):111-119.

100 Miller AL. St. Johns wort (Hypericum perforatum): clinical effects on
depression and other conditions. Altem Med Rev 1998 Feb;3(1):18-26.

101 Ernst E, Rand JI, Barnes J, Stevinson C. Adverse effects profile of the
herbal antidepressant St. John's wort (Hypericum perforatum L.). Eur J
Clin Pharmacol 1998 Oct;54(8):589-594.

102 Brockmoller J, Reum T, Bauer S, et al. Hypericin and pseudohyper-
icin: pharmacokinetics and effects on photosensitivity in humans.
Pharmacopsychiatry 1997 Sep;30 Suppl 2:94-101.

103 Ondrizek RR, Chan PJ, Patton WC, King A. Inhibition ofhuman
sperm motility by specific herbs used in alternative medicine. J Assist
Reprod Genet 1999 Feb; 16(2):87-91.

104 Simmen U, Schweitzer C, BurkardW, SchaffnerW Hypericum perfora-
tum inhibits the binding ofmu- and kappa-opioid receptor expressed with
the Semliki Forest virus system. Pharm Acta Helv 1998 Jun;73(1):53-56.

105 Balderer G, Borbely AA. Effect ofvalerian on human sleep.
Psychopharmacology (Berl) 1985;87(4):406-409.

106 Lindahl 0, Lindwall L. Double blind study ofa valerian preparation.
Pharmacol Biochem Behav 1989 Apr;32(4):1065-1066.

107 Garges HP, Varia I, Doraiswamy PM. Cardiac complications and
delirium associated with valerian root withdrawal. JAMA 1998 Nov
1 1;280(18):1566-1567.

186 wIm Volume 171 September 1999


