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Introduction
In the beginning of the 19th century, allopathic or synthetic
medicines became the primary mode of treatment. Fortunately in
the 21th century, there are many choices for treating communicable
and non-communicable diseases with synthetic pharmaceuticals,
alternative remedies, Natural Health Products (NHPs) and dietary
supplements. Inspite of the enormously rapid development of new
drug discoveries made in the field of allopathy, plant-derived
products, Ayurvedic remedies, and Chinese medicines still remain
the major sources of therapy in the developing countries.
Self-therapy with nutraceuticals is also becoming popular globally
among the lay population. According to the WHO statistics of 2008,
around 80% population in developing countries relies on traditional
plant-derived remedies, and such traditional medicines make around
25% market share of the entire pharmacotherapy cache [1].
With the changes in modern lifestyle, sedentary habits, and
excessive availability of fast foods/drinks loaded with large amounts
of sugar, the incidences of obesity and type 2 diabetes as well as
cardiovascular and musculoskeletal diseases have escalated in both
developed and developing countries. Multiple drug therapy is often
needed for treating the cardiovascular diseases and the co-morbid
chronic conditions, especially in the elderly population. Overwhelming majority of presently used synthetic drugs are metabolised by
CYP450 3A4 and CYP450 2D6.
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There is a global concern about the adverse effects of drug-drug,
drug-herbal and drug-food interactions because many serious, and
occasionally life-threatening, adverse consequences have occurred
in humans when allopathic drugs are taken along with some herbal
remedies, foods, fruit juices, and dietary supplements. Herbal
medicines include single or multiple herbs, crude herbal preparations
and finished herbal products, which contain plant-derived biologically
active ingredients [2].
As mentioned earlier, the usages of herbal remedies and dietary
supplements have increased in developed and developing countries
due to the belief of absence of side effects and this practice has led
to interactions of synthetic drugs with plant-based medicines and
fruit juices. Many patients tend to self-treat their medical conditions
with herbal medicines along with allopathic drugs, resulting in
drug-herbal/food interaction. Mostly, the possibility of herb-drug-diet
interactions had been ignored during the revival of plant-derived
medicinal use [3]. Several well designed clinical studies have shown
adverse effects following the simultaneous oral intake of a wide
variety of synthetic drugs with certain natural health products, such
as grapefruit or pomegranate juice, and St. John’s wort. The combined
oral administration of grapefruit juice and St. John’s wort can alter the
metabolic disposition and bioavailability of a wide variety of synthetic
drugs and consequently affect their safety and efficacy in patients.
The interactive effects may be additive, synergistic or antagonistic in nature, and may complicate the dosing regimen of long-term
medications, or lead to undesirable side effects. The possibilities
of herb-drug or food-drug interactions increase as the number of
medications being used increase, subsequently increasing the chances
of undesirable Adverse Drug Reactions (ADRs). Clinically relevant
pharmacokinetic and pharmacodynamic drug-herbal/food interactions usually occur due to the alteration in absorption, distribution,
metabolism and elimination of allopathic drugs. Such ADRs may not
be seen when the allopathic drugs are administered individually.
Drug-herb/diet interactions may be significantly important
for drugs with a narrow therapeutic range (e.g., warfarin, digoxin,
antiarrhythmics), and for sensitive populations such as elderly
patients, pregnant and nursing mothers as well as very sick and frail
individuals (AIDS and cancer patients) who may be exposed to
polypharmacy [4,5]. Multiple ingredients in herbs, food and dietary
supplements may modify the intestinal pH or motility, inhibit or
induce gut transporters (P-glycoprotein) or metabolizing enzymes
(CYP450-isozymes), glucuronidation pathway, and thus change the
rate and extent of absorption, metabolism and disposition of synthetic
drugs.
The quality, purity and potency of herbal medicines are not
generally regulated by many drug regulatory agencies as they are
done for the synthetic drugs. Few examples of the major herb-drug
interaction include: Prolongation of clotting time in patients taking
warfarin along with garlic (Allium sativum), giving rise to bleeding
complications. Furanocoumarins (paradisins, bergamotin) present in
grapefruit juice modify the metabolism of alprazolam and felodipine
by inhibiting the activity of CYP450 3A4 and Pgp transporters in the
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gastrointestinal tract and liver [6]. The main biologically active
ingredients (hypericin, hyperforin) of St. John’s wort, a popular herbal
medicine used for treating mild depression, anxiety and insomnia, are
known to elevate the action of antidepressants, especially SSRI type of
drugs (e.g., paroxetine). Coriander (Coriandrum sativum) enhances
the effects of hypoglycaemic agents [7].
In summary, herb-drug and diet-drug interactions are considered
one of the leading causes of patient morbidity and mortality. Before
prescribing an allopathic medication, physicians should enquire
whether their patients are consuming an interacting diet or herbal
product and either instruct their patients to stop consuming such
products or adjust dosage to compensate for drug-diet or
drug-herbal effects [8]. Collaborative efforts are required from
patients, physicians, and pharmacists as well as industry (drug
manufacturers, suppliers of herbals, food, and nutraceuticals) to
minimize or possibly prevent any potential risks associated with the
concomitant use of natural health products, herbal remedies, dietary
supplements and interacting allopathic drugs.
This commentary is meant to highlight the mechanisms of
drug-herb/food interactions, clinical outcomes, and the regulatory
initiatives (post-market surveillance and labelling changes) being
taken by regulatory agencies in Canada, America, Europe, Japan and
Australia to meet the challenges associated with rapidly emerging area
of drug-herb-diet interactions. Hopefully, Drug & Food Regulators
and physicians in Asia and other developing countries will also pay
attention to potential ADRs and clinical implications that can occur
by the combined oral administration of allopathic drugs, herbals and
dietary products [9].
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