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Abstract
Many medicinal herbs and pharmaceutical drugs are therapeutic at one dose and toxic at another. Interactions between
herbs and drugs may increase or decrease the pharmacological or toxicological effects of either component. Synergistic
therapeutic effects may complicate the dosing of long-term medications eg, herbs traditionally used to decrease glucose
concentrations in diabetes1 could theoretically precipitate hypoglycaemia if taken in combination with conventional
drugs.
The intent of this paper is to update on some imminent issues that may arise if the modern medicine is mixed with a
suspecting herbal preparation. These situations may arise in our daily lives due to the lack of strict adherence to
regular drug prescription practices, unabated use of over the counter drug products and / or self prescription practices.
Health-care practitioners should caution patients against mixing herbs and pharmaceutical drugs.
Keywords: Herb-Drug Interaction, Herbs, Counseling, Herbal Preparation.
Introduction
Herbal medicines are ubiquitous: the dearth of reports of adverse events and interactions probably reflects a
combination of under-reporting and the benign nature of most herbs used.
Many medicinal herbs and pharmaceutical drugs are therapeutic at one dose and toxic at another. Interactions between
herbs and drugs may increase or decrease the pharmacological or toxicological effects of either component.
Synergistic therapeutic effects may complicate the dosing of long-term medications e.g., herbs traditionally used to
decrease glucose concentrations in diabetes could theoretically precipitate hypoglycaemia if taken in combination
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with conventional drugs. Because of the possible herb–drug interactions, health care providers need to be aware of
herb and supplement use by their patients.
A drug interaction is defined as any modification caused by another exogenous chemical (drug, herb or food) in the
diagnostic, therapeutic or other action of a drug in or on the body. The possibilities of drug interaction are endless,
because more than 30000 over-the-counter products; more than 1000 unique chemical substances from which
prescription drugs are produced; and hundreds of herbs, vitamins and minerals are available. The risk for drug
interactions increases with

the

number of products consumed e.g., for 2 products, the risk is 6%; for 5 products,

50%; and for 8 or more products, 100%4. The mechanisms for drug interaction can be divided into two general
categories i.e.

pharmacokinetics (absorption, distribution, metabolism, and

excretion of a drug)

and

pharmacodynamic interactions (the combined pharmacological effects of a drug).
Pharmacokinetic interactions Absorption
Herbs that have hydrocolloidal carbohydrate components such as gums and mucilage are soluble in water but
poorly absorbable; examples include psyllium, rhubarb, flax- seed, marshmallow and

aloe. These compounds bind

to other drugs, particularly when consumed in their whole or powdered forms. For example, psyllium (an herb
high in mucilage) inhibits the absorption of lithium. Rhubarb and aloe can cause diarrhea, which reduces the
action of drugs that have a narrow therapeutic index (eg, digoxin, warfarin). In order to prevent an herb from
binding with drugs, the drug should be taken 1 hour before or 2 hours after these herbal products.
Herbs such as meadowsweet and black willow, which contain pain-reducing salicylates, may displace highly proteinbound drugs such as warfarin and carbamazepine thus increasing the adverse effects of these drugs. These products
should not be taken concurrently[1].
Metabolism
Liquorice (as an herb, not a sweetener) decreases the metabolism of corticosteroids, leading to adverse and toxic
effects from the buildup

of corticosteroids. Recently, researchers discovered that St. John’s wort can induce

hepatic microsomal enzymes in the cytochrome P-450 system; thus, it increases the metabolism of drugs metabolized in
this system, such as digoxin and theophylline, protease inhibitors and cyclosporine. The drugs are thus rendered less
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effective, so concurrent use of liquorice with these drugs is not recommended [1].
Pharmacodynamic interactions
An example of a pharmacodynamic interaction is additive activity. For example, the hypnotic activity of
benzodiazepines is increased by valerian and the anticoagulant action of warfarin is enhanced by ginkgo and possibly
by many other herbs. It is best not to take these products concurrently.
Interaction Risks in Specific Patient Populations
The following section reviews potential effects of dietary supplements in patients taking anticoagulants, cardiovascular
medications, psychiatric medications, laxatives, diabetic medications or medications for human immunodeficiency virus
HIV) infection.
Patients receiving anticoagulants
Warfarin and other coumarin anticoagulants interact with many drugs, foods and medicinal herbs. Both garlic
(Allium sativum) and ginkgo (Ginkgo biloba) interfere with platelet function in vitro and may increase the risk of
bleeding

when combined with warfarin. Garlic inhibits platelet aggregation and fibrinolytic activity in both

patients with coronary artery disease and healthy subjects and has been associated with postoperative bleeding and
spontaneous spinal epidural hematoma. In ginkgo, the constituent ginkgolides are potent antagonists of platelet
activating factor.
Many medicinal herbs contain anticoagulant coumarins (not all coumarins are anticoagulant), which can also have
additive effects when combined with pharmaceutical anticoagulants[2]. A Chinese herb, danshen (Salvia
miltiorrhiza) has been associated with three cases of profound anticoagulation in patients on warfarin. Dong quai or
danggui (Angelica sinensis, syn A. polymorpha), another Chinese herb, doubled prothrombin time (PT) and
International Normalized Ratio (INR) in a 46-year-old African-American woman, previously stabilized on warfarin,
who had ingested dong quai for four weeks. Laboratory values normalized within one month of discontinuing the
herb. In rabbits, dong quai extract affected neither baseline PT nor warfarin pharmacokinetics. Given the case reports,
however, caution would dictate that patients avoid combining dong quai with warfarin.
In one poorly documented case report, the anticoagulant effect of warfarin was potentiated by consuming an extract of
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the green fruit of papaya (Carica papaya). Green papayas, high in papain are commonly consumed in Southeast Asia.
Although feverfew (Tanacetum parthenium) and ginger (Zingiber officinale) often are invoked as
anticoagulant herbs in the literature, no cases of bleeding problems have been linked to these herbs. Although
feverfew extracts and its sesquiterpene lactone constituents, notably parthenolide, inhibit platelet aggregation by
inhibiting serotonin release, neither bleeding episodes nor abnormal coagulation tests have been reported. Although
ginger inhibits platelet aggregation induced by arachidonic acid, epinephrine, adenosine diphosphate and collagen and
a case report associated consumption of a marmalade containing 15% raw ginger with inhibited platelet aggregation,
clinical studies are reassuring. Case reports have shown interactions between the anticoagulant warfarin (Coumadin)
and St. John's wort, ginkgo, garlic and ginseng [3][4]. Studies have demonstrated that St. John's wort increases the
metabolism of warfarin, leading to diminished serum levels [5-8]. However, the clinical response to the combination
has not been quantified. Ginkgo does not interact with warfarin or aspirin directly, but has demonstrated antiplatelet
activity [9-10]. In combination with nonsteroidal anti-inflammatory drugs, especially aspirin, ginkgo has been
reported to cause severe bleeding, including intracranial bleeding [11][12][13]. Garlic has intrinsic antiplatelet activity.
However, one clinical trial has demonstrated that garlic is safe and without any serious hemorrhagic risk for monitored
patients taking warfarin [14].
A low-quality clinical study found no effect of Asian ginseng (Panax ginseng) in combination with warfarin.
American ginseng (Panax quinquefolius), a separate plant, decreases warfarin serum levels in humans, resulting in
less anticoagulation. Eleuthero (Eleutherococcus senticosus) has not been studied; however, it contains a constituent
that inhibits platelet aggregation.
The narrow therapeutic index of warfarin and the serious consequences associated with small changes, the
anticoagulation[15] status in patients taking dietary supplements should be carefully monitored whenever they initiate
or stop taking any supplement or when a new bottle of the same product is used, untill the effect in the individual
patient is known.
Specifically, patients receiving American ginseng should be monitored when changing products or even bottles of the
same product[16].
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Patients receiving cardiovascular medications
All the supplements used by patients who have cardiac disease, St. John's wort, used to treat mood disorders, is
associated with the most interactions. It decreases serum levels of verapamil and statins [17]. Blood pressure and lipid
levels, respectively, should be monitored closely if a patient is taking one of these drugs and St. John's wort.
The suspected mechanisms of St. John's wort interactions are by the induction of cytochrome P450 (CYP450)
isoenzymes CYP3A4, CYP2C9, CYP1A2 and the transport protein P-glycoprotein, leading to decreased concentration
of medications. In one study, St. John's wort decreased digoxin blood levels by 25 percent, most likely by inducing
the P-glycoprotein, which decreases the bioavailability of digoxin [18]. Ginseng is another commonly used herb that
has been reported to cause an increase in digoxin serum levels in a case report of one patient. Digoxin levels should be
monitored in patients taking eleuthero or St. John's wort.
Consuming yohimbe (Pausinystalia yohimbe) bark or extract increases the risk of hypertension. The constituent
alkaloid, yohimbine (used conventionally to treat erectile dysfunction), increases blood pressure more in hypertensive
than in normotensive subjects. Hypertensive effectsare potentiated when yohimbine is combined with tricyclic
antidepressants. Foxglove (Digitalis purpurea) and other herbs contain cardiac glycosides that could have an additive
effect with digitaloid cardiac glycosides but these are not commonly used medicinal herbs. The only reported case of
an herb-drug interaction associated with digitalis proved to interfere between a preparation purported to contain
Siberian ginseng (eleuthero) (Eleutherococcus senticosus) and the digoxin assay, causing spuriously elevated digoxin
levels
Patients receiving psychiatric medications St. John's wort may have an effect on serotonin levels. It has been
associated with serotonin syndrome in patients also receiving a selective serotonin reuptake inhibitor (SSRI) [19]. St.
John's wort should be tapered off when an SSRI is initiated [20]. Patients should be cautioned not to initiate St. John's
wort when receiving these drugs.
St. John's wort decreases serum levels of psychiatric medications metabolized by the CYP450 enzyme system. It has
been shown to affect serum levels of benzodiazepines and tricyclic antidepressants, although these changes may not
result in a clinical effect [21].
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Patients taking bulk laxatives
Psyllium and related bulk-forming laxatives are dietary supplements often not considered to be medications by many
patients. However, they can slow or diminish absorption of many drugs. Psyllium can reduce carbamazepine absorption
and serum levels. Additionally, there is a case report showing that psyllium decreased the absorption of lithium. As a
general rule, bulk laxatives such as psyllium should not be taken at the same time as other medications; their use
should be separated by several hours to allow absorption to occur.
Bulk-forming laxative herbs, such as the hydrocolloidal-fiber-containing guar gum

(Cyamopsis tetragonolobus),

psyllium (Plantago spp.), konjac (Amorphophallus rivieri) and others, taken in sufficient quantity can delay gastric
emptying and reduce the rate of absorption of carbohydrates and drugs, including lithium, glibenclamide, lovastatin,
tricyclics and digoxin. Laxative herbs that contain stimulant anthranoids, including senna species (Cassia senna, C.
acutifolia, and C. angustifolia), Chinese rhubarb (Rheum officinale), cascara sagrada (Rhamnus purshiana), frangula or
alder buckthorn (Rhamnus frangula), yellow dock (Rumex crispus) and aloe, the leaf exudate of Aloe vera, can
decrease the absorption of intestinally absorbed drugs due to an increased rate of intestinal transit.
Patients receiving diabetes medications
Glucose control in both insulin-dependent (type-1) and non-insulin dependent (type 2) diabetics can be affected by
consumption of hypoglycemic herbs.
More than 400 plants have been traditionally used for their hypoglycemic action; of these, Aloe vera, syn. A.
barbadensis, leaf juice; the fruit of bitter melon/karela (Momordica charantia) (found to improve glucose tolerance
without increasing insulin levels); and the seeds of fenugreek (Trigonella foenum-graecum), are commonly used herbs
with documented hypoglycemic effects. Also, two clinical studies with a water-soluble acidic fraction of an ethanol
extract of gurmar (Gymnema sylvestre) leaves have reportedly reduced insulin requirements in both insulin- dependent
and non-insulin dependent diabetics, effects comparable to those observed with Aloevera juice and glibenclamide
Antidiabetic effect of fenugreek is attributed to intestinal effects of the gum fiber (galactomannans), which also
displays hypocholesterolemic activity. Ginseng has hypoglycemic activity in patients with diabetes and this effect
might be additive in patients taking oral hypoglycemics or insulin. Chromium and psyllium also have hypoglycemic
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effects [22][23]. The effect of these supplements is unpredictable in individuals and no specific changes in
hypoglycemic doses are needed unless blood glucose changes occur.
While additive effects are certainly possible when these herbs are combined with the hypoglycemic drugs,
appropriate self- monitoring by the patient and clear lines of communication between the patient and health care
practitioner should avert problems.
Patients receiving hiv medications
Most antiretrovirals are metabolized via the CYP3A4 and P-glycoprotein systems. Dietary supplements that induce
these systems may decrease serum levels of the antiretrovirals. St. John's wort is the dietary supplement with the most
evidence of an effect on these systems [24]. Limited clinical research has demonstrated

reductions in antiretroviral

serum concentrations in patients taking garlic and vitamin C [25][26]. Milk thistle, Echinacea species, and goldenseal
inhibit CYP450 enzymes in vitro, but not to a clinically relevant effect [24][27]. The effectiveness of HIV therapy
should be monitored in patients taking these supplements, particularly St. John's wort. Because of the risk of a
dangerous interaction, patients taking antiretrovirals should be discouraged from using St. John's wort.
Patients Counseling About Herb-Drug Interactions
Use of herbal and dietary supplements is extremely common. In one US survey of adults who regularly take
prescription medication, 18·4% reported the concurrent use of at least one herbal product or high-dose vitamin (and
61·5% of those who used unconventional therapies did not disclose such use to their physicians). A survey of 515
users of herbal remedies in the UK found that 26% would consult their

general practitioner for a serious adverse

drug reaction associated with a conventional over- the counter medicine, but not for a similar reaction to a herbal
remedy. Patients may not be forthcoming about the use of herbal medicine even if it causes severe adverse effects
because they fear censure. Clinicians must ask patients about their use of herbs in a non-judgmental, relaxed way. A
disapproving manner will ensure only that a patient will conceal further use. The patient should be treated as a partner
in watching out for adverse reactions or interactions and should be told about the lack of information on interactions
and the need for open communication about the use of herbal remedies.
Formulation, brand, dose and reason for use of herbs should be documented on the patient’s charts and updated
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regularly. Any laxative or bulk-forming agents will speed intestinal transit and thus may interfere with the
absorption of almost any intestinally absorbed drug. The most popular stimulant laxative herbs are the anthranoidcontaining senna (Cassia senna and C. angustifolia) and cascara sagrada (Rhamnus purshiana).
Dried exudate from the aloe vera (Aloe barbadensis) leaf (not gel) also contains anthranoids and is used as a laxative.
Aloe vera gel, found within the leaves, is used topically for burns and cuts and is sometimes recommended by herbalists
for internal ingestion to treat ulcers and other disorders. The gel (or juice made from the gel) does not contain
anthranoids, but some oral preparations are contaminated by the laxative leaf. Less commonly used anthranoidcontaining plants are frangula (Rhamnus frangula), yellow dock (Rumex crispus) and Chinese rhubarb (Rheum
officinale). Patients with clotting

disorders, those awaiting surgery or those on anticoagulant therapy should be

warned against the concurrent use of ginkgo, danshen, dong quai, papaya or garlic. Although the combined use of
anticoagulants with these herbs should be discouraged, patients who insist on the combination should have their bleeding
times monitored (most of these herbs interfere with platelet function, not the coagulation cascade and thus will not affect
prothrombin time, partial thromboplastin time, or international normalised ratio [INR]). Many other herbs also contain
anticoagulant substances; as a precaution, patients on warfarin should have an INR measurement within a week of
starting any herbal treatment. Patients on serotonin-reuptake inhibitors, cyclosporin, digoxin, phenprocoumon or any
critical chronic medication should avoid St John’s wort; those on phenelzine should avoid ginseng and those on
tricyclic antidepressants should avoid yohimbine. Patients taking phenytoin should avoid Ayurvedic herbal mixtures
for seizures. Liquorice (a very common ingredient in Chinese herb mixtures) may potentiate the action of
corticosteroids, and betel nuts have pronounced cholinergic effects. There are doubtless many as yet undiscovered
interactions.
Conclusion
All drugs with a narrow therapeutic index may either have increased adverse effects or be less effective when used
in conjunction with herbal products. More research is required to define the interactions. When adverse reactions are
experienced with drug therapy, patients must always be queried as to their intake of herbal products e.g., what they
are taking in pills and tincture form, what they are drinking as teas, and what food they are eating.
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Patients taking drugs with a arrow therapeutic index (cyclosporine, digoxin, hypoglycemic agents, lithium, phenytoin,
procainamide, theophylline, tricyclic antidepressants and warfarin) should be discouraged from using herbal products.
Concurrent use of herbs may mimic, magnify, or oppose the effect of drugs. Plausible cases of herb-drug
interactions include bleeding when warfarin is combined with ginkgo (Ginkgo biloba), garlic (Allium sativum), dong
quai (Angelica sinensis) or danshen (Salvia miltiorrhiza); mild serotonin syndrome in patients who mix St John’s wort
(Hypericum perforatum) with serotonin- reuptake inhibitors; decreased bioavailability of digoxin, theophylline,
cyclosporin, and phenprocoumon when these drugs are combined with St John’s wort; induction of mania in depressed
patients who mix antidepressants and Panax ginseng; exacerbation of extrapyramidal effects with neuroleptic drugs and
betel nut (Areca catechu); increased risk of hypertension whentricyclic antidepressants are combined with yohimbine
(Pausinystalia yohimbe); potentiation of oral and topical corticosteroids by liquorice (Glycyrrhiza glabra); decreased
blood concentrations of prednisolone when taken with the Chinese herbal product xaio chai hu tang (sho-saiko-to);
and decreased concentrations of phenytoin when combined with the Ayurvedic syrup shankhapushpi. Anthranoidcontaining plants {including senna (Cassia senna) and cascara (Rhamnus purshiana)} and soluble fibres (including
guar gum and psyllium) can decrease the absorption of drugs. Many reports of herb- drug interactions are sketchy and
lack laboratory analysis of suspected preparations. Health-care practitioners should caution patients against mixing
herbs and pharmaceutical drugs. Because physicians are likely to encounter patients who are using herbal remedies,
they need to be aware of the purported effects of these products. They also need to be cognizant of the adverse effects
of herbal remedies and the possibility of deleterious drug interactions.
References
1. Kuhn M, Winston D. Herbal Therapy and Supplements: A Scientific and Traditional Approach. Philadelphia, Pa: JB
Lippincott; 2001.
2.

Fugh-Berman A, Ernst E. Herb-drug interactions: Review and assessment of report reliability. Br J Clin Pharmacol
2001; 52:587-595.

3. Vaes LP, Chyka PA. Interactions of warfarin with garlic, ginger, ginkgo, or ginseng: nature of the evidence. Ann
Pharmacother 2000; 34:1478-82.

IJPT | Oct-2012 | Vol. 4 | Issue No.3 | 4814-4824

Page 4822

Shobhit Gupta* et al. /International Journal Of Pharmacy&Technology
4. Hu Z, Yang X, Ho PC, Chang SY, Heng PW, Chan E, . Herb-drug interactions: a literature review. Drugs 2005;
65:1239-82.
5. Jiang X, Williams KM, Liauw WS, Ammit AJ, Roufogalis BD, Duke CC. Effect of St John's wort and ginseng on
the pharmacokinetics and pharmacodynamics of warfarin in healthy subjects. Br J Clin Pharmacol 2004; 57:592-9.
6. Zhou S, Chan E, Pan SQ, Huang M, Lee EJ. Pharmacokinetic interactions of drugs with St. John's wort. J
Psychopharmacol 2004; 18:262-76.
7. Henderson L, Yue QY, Bergquist C, Gerden B, Arlett P. St John's wort (Hypericum perforatum): drug interactions
and clinical outcomes. Br J Clin Pharmacol 2002; 54: 349-56.
8. Jiang X, Blair EY, McLachlan AJ. Investigation of the effects of herbal medicines on warfarin response in healthy
subjects: a population pharmacokinetic pharmacodynamic modeling approach. J Clin Pharm 2006; 46:1370-8.
9. Jiang X, Williams KM, Liauw WS, Ammit AJ, Roufogalis BD, Duke CC, et al. Effect of ginkgo and ginger on the
pharmacokinetics and pharmacodynamics of warfarin in healthy subjects. Br J Clin Pharmacol 2005; 59:425-32.
10. Mohutsky MA, Anderson GD, Miller JW, Elmer GW. Ginkgo biloba: evaluation of CYP2C9 drug interactions in
vitro and in vivo. Am J Ther 2006; 13:24-31.
11. Meisel C, Johne A, Roots I. Fatal intracerebral mass bleeding associated with Ginkgo biloba

and

ibuprofen.

Atherosclerosis 2003; 167:367.
12. Abebe W. Herbal medication: potential for adverse interactions with analgesic drugs. J Clin Pharm Ther 2002;
27:391-401.
13. Bebbington A, Kulkarni R, Roberts P. Ginkgo biloba : persistent bleeding after total hip arthroplasty caused by
herbal self-medication.

J Arthroplasty 2005; 20:125-6.

14. Macan H, Uykimpang R, Alconcel M, Takasu J, Razon R, Amagase H, et al. Aged garlic extract may be safe for
patients on warfarin therapy. J Nutr 2006; 136(3 suppl):793S-795S.
15. Yuan CS, Wei G, Dey L, Karrison T, Nahlik L, Maleckar S. Brief communication: American ginseng

reduces

warfarin's effect in healthy patients: a randomized, controlled trial. Ann Intern Med 2004; 141:23-7.
16. Garrard J, Harms S, Eberly LE, Matiak A. Variations

IJPT | Oct-2012 | Vol. 4 | Issue No.3 | 4814-4824

in product choices of frequently purchased herbs: caveat

Page 4823

Shobhit Gupta* et al. /International Journal Of Pharmacy&Technology
emptor. Arch Intern Med 2003; 163:2290-5.
17. Portoles A, Terleira A, Calvo A, Martinez I, Resplandy G. Effects of Hypericum perforatum on ivabradine pharmacokinetics in healthy volunteers: an open- label, pharmacokinetic interaction clinical trial. J Clin Pharmacol 2006;
46:1188-94.
18. Tian R, Koyabu N, Morimoto S, Shoyama Y, Ohtani H, Sawada Y. Functional induction and de-induction of Pglycoprotein by St. John's wort and its ingredients

in a human colon adenocarcinoma cell line. Drug Metab

Dispos 2005; 33:547-54.
19. Hammerness P, Basch E, Ulbricht C, Barrette EP, Foppa I, Basch S, et al., for the Natural Standard

Research

Collaboration. St John's wort: a systematic review of adverse effects and drug interactions for the consultation
psychiatrist. Psychosomatics 2003; 44:271-82.
20. Singh YN. Potential for interaction of kava and St. John's wort with drugs. J. Ethnopharmacol 2005; 100:108-13.
21. Izzo AA. Drug interactions with St. John's wort (Hypericum perforatum): a review of the clinical evidence. Int J
Clin Pharmacol Ther 2004; 42:139-48.
22. Ziai SA, Larijani B, Akhoondzadeh S, Fakhrzadeh H, Dastpak A, Bandarian F, et al. Psyllium decreased serum
glucose and glycosylated hemoglobin significantly in diabetic outpatients. J Ethnopharmacol 2005; 102:202-7.
23. Yeh GY, Eisenberg DM, Kaptchuk TJ, Phillips RS. Systematic review of herbs and dietary supplements for
glycemic control in diabetes. Diabetes Care 2003; 26:1277-94.
24. Lee LS, Andrade AS, Flexner C. Interactions between natural health products and antiretroviral drugs:
pharmacokinetic and pharmacodynamic effects. Clin Infect Dis 2006; 43:1052-9.
25. Gallicano K, Foster B, Choudhri S. Effect of short-term administration of garlic supplements on single-dose
ritonavir pharmacokinetics in healthy volunteers. Br J Clin Pharmacol 2003; 55:199-202.
26. Mills E, Montori V, Perri D, Phillips E, Koren G. Natural health product-HIV drug interactions: a systematic review.
Int J STD AIDS 2005; 16:181-6.
Corresponding Author:
Shobhit Gupta*
Email:wellborneducation@gmail.com

IJPT | Oct-2012 | Vol. 4 | Issue No.3 | 4814-4824

Page 4824

