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Foreword
There is increasing interest in the use of medicinal plants for therapeutic purposes 
in this country and worldwide. There are several reasons for this. The dawn of a 
realization that allopathy does not offer cures for chronic diseases like hypertension, 
diabetes, and bronchial asthma, whereas herbal products based on the experience 
and heritage of Ayurveda and the Unani System of Medicine could still offer hope. 
Also, increasing resistance of microbes to antibiotics due to their misuse may soon 
lead to a situation where effective antibiotics will cease to exist. Again, there may be 
very effective plants that possess antimicrobial properties.

Unfortunately, these optimistic possibilities are overshadowed by allopathic 
physicians who are concerned about the safety of herbal products. It is therefore 
appropriate and timely that at this juncture, Professor S.B. Vohora, an eminent pro-
fessor of toxicology and a lifelong highly respected researcher on medicinal plants, 
together with Professor Divya Vohora, have written a book on the Safety Concerns 
for Herbal Drugs. The authors provide information so we can judge for ourselves 
the balance between the risks and benefits associated with the therapeutic use of 
medicinal plants. Led by World Health Organization (WHO) scientists and clini-
cal investigators, regulators in Western countries have accepted the fact that when 
approving clinical trials for herbal products, efficacy is of less concern than safety.

What is however always a problem with drug regulatory agencies anywhere in 
the world is the use of herbomineral products many of which contain heavy met-
als. Scientists of the allopathic system of medicine and regulators are not willing 
to approve the use of such preparations unless a lack of toxicity has been unequivo-
cally demonstrated. Another issue often discussed is whether herbal products, which 
have been used for hundreds of years, should be approved for clinical trials or even 
approved for use without undergoing preclinical toxicological tests. As scientists, 
the authors provide compelling reasons for treating all such issues on the basis of 
scientific principles. Unquestionably, this book will be widely read and discussed.

Several practitioners of the traditional systems of medicine and scientists in the 
developed world believe that herbal products do not induce toxic reactions because 
they are based on plants. For those of us who work in this field, we know that this 
is not so. It is to the credit of the authors that they have documented 134 instances 
of medicinal plants which are inducing side effects in humans. These data were 
collected from India and from 27 other countries. References are provided so that 
readers can follow up on their observations. In this book, the regulatory status for 
herbal products in 73 countries is reviewed. This information is very valuable since 
there is so much variation in regulations which makes it difficult for manufacturers 
and researchers. A fair degree of uniformity would help in a better and more rational 
use of herbal remedies.



xiv Foreword

Professors Divya Vohora and S.B. Vohora deserve our thanks for this very use-
ful and informative book, which will undoubtedly help in the rational use of herbal 
products.

Professor Ranjit Roy Chaudhury
National Professor of Pharmacology Advisor

Department of Health and Family Welfare
Government of National Capital Territory of Delhi

India
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Preface
There is no dearth of scientific literature on the benefits and importance of tradi-
tional medicinal systems and natural products (especially medicinal plants) in global 
healthcare programs in general, and developing countries, in particular. This is not 
yet another book on the subject. It stands out from the lot by focusing the attention 
of the users on their safety and toxicity aspects: danger from large-scale misuse 
and abuse, self-prescription, substitution, adulteration, concurrent use with mod-
ern medicines (without expert consultation), hazardous but avoidable drug interac-
tions, risk groups, and present status of drug regulations. The regulatory laws and 
their enforcement are inadequate for more than 50% of member states of the World 
Health Organization. The spirit of inquiry and a dispassionate approach constitute 
the basis of scientific research. Exponents of the traditional systems of medicine and 
herbal drug manufacturers promote these drugs as totally safe. This book ventures 
into the relatively unexplored (or deliberately hidden) side of the picture. We pres-
ent (1) a survey of approximately 1500 medicinal plants and herbal products, (2) 59 
global (from 27 countries) and 75 Indian examples of toxic and adverse effects and 
drug interactions, and (3) the current status of regulatory laws and their enforcement 
in 73 countries to support this contention. There is an urgent need for a balanced 
approach to tackle the problems before they reach an alarming stage. Adamant or 
blind faith in ancient remedies has hampered the progress of traditional systems of 
medicine. Let them flourish to their full potential by keeping pace with the latest 
research and advancements. This book is a step toward that direction. Assistance 
from various organizations or persons is gratefully acknowledged.

Divya Vohora
Shashi B. Vohora
New Delhi, India
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1

1 Introduction

1.1  HERBAL DRUGS: WIDE USAGE AND POPULARITY

Plants are the original drugs. The Sanskrit word Oushadhi denotes the plant king-
dom (flora), and the French word drogue means a dry herb. The earliest mention 
of medicinal use of plants is found in the Rig Veda (3000 BC), which is one of 
the oldest repositories of human knowledge (Vohora 1979). There are three kinds 
of herbal medicines: raw plant materials, processed plant materials, and medicinal 
herbal products (WHO 1998). The World Health Organization (WHO) defines herbs 
to include plant material such as leaves, flowers, fruit, seeds, stems, wood, bark, 
roots, rhizomes, or other plant parts, which may be whole, fragmented, or pow-
dered (WHO 2000), and are used for their medicinal or cosmetic properties. Vohora 
et al. (1973) reviewed common Indian vegetables, which form part of the daily meals 
of the masses, to show that these edible plants are attributed with many medicinal 
properties. Many modern drugs originated from plants, and natural products con-
stitute a major source of drug development in the pharmaceutical industry (Harvey 
2008). Out of 800,000 plant species on Earth, about 25% have been categorized, 
and only a small fraction has been pharmacologically evaluated. Despite this fact, 
the use of herbal medicines and nutraceuticals continues to expand rapidly across 
the world in different healthcare settings (WHO 2004; Abdin and Abrol 2006). A 
tremendous increase in the use of herbal products has been observed during the last 
three decades with not less than 80% of the world population relying on them for 
primary healthcare. Bandaranayake (2006) attributed this to an increased tendency 
for self-medication. Ekor (2013) has listed varied factors which are responsible for 
increased patronage of herbal drugs including dissatisfaction with orthodox phar-
maceuticals; the erroneous belief that herbal products are superior to manufactured 
medicines; greater rapport with traditional healers; patients’ belief that herbal medi-
cines might be effective in certain diseases for which modern medicines have been 
ineffective, inadequate, and expensive; and improvement in quality and efficacy of 
herbal drugs following utilization of modern science and technology in their devel-
opment. Over the past decade, the surge in herbal medicines has been estimated to 
be 40% of all healthcare services in China. The percentage of the population that has 
used herbal medicines at least once is Australia (48%), Canada (70%), United States 
(42%), Belgium (38%), and France (75%) (Ekor 2013). This shows that the usage is 
not restricted to developing countries in Asia and Africa.

1.2  CAUSES FOR ALIENATION FROM MODERN MEDICINE

Side effects and the high costs of treatment have been the two major factors which 
are turning people away from modern medicines. Corticosteroids and antibiotics are 
attributed with serious toxic effects and adverse reactions. In the United States, about 
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nine million drug reaction cases occur annually, out of which about 30,000 cases 
are reported to be fatal (Abdin and Abrol 2006). It is widely believed and repeat-
edly stated that herbal drugs, being “natural,” are devoid of all toxic and adverse 
side effects and reactions. Medicinal plants and their formulations are promoted as 
totally safe by exponents of traditional systems of medicine and herbal drug manu-
facturers. Consumers mostly self-prescribe these drugs. Often patients do not con-
sider it important to inform their family physician about their intake, and continue to 
take “harmless” herbal products simultaneously with prescribed medicines. This is 
a cause for great concern as it might lead to serious (but avoidable) drug interactions 
(Hailer et al. 2002). A national survey in the United States (1990–1997) revealed that 
only 40% of the people who used herbal remedies informed their primary healthcare 
provider about it (Einsberg et al. 1998).

1.3  QUESTIONS AND AIMS OF THE STUDY

• Are herbal drugs totally devoid of adverse effects (1) when used alone, (2) as 
herbal formulations, and (3) in concurrent use with modern medicines?

• Is their use safe when the patient is under stress and receiving modern med-
icines in the following conditions: (1) pregnancy, (2) pediatric and geriatric 
population, (3) preoperative and postoperative use, and (4) in patients with 
diabetes, hepatic, cardiac, and neuropsychiatric disorders?

This study addresses the above-mentioned questions and aims to probe the safety 
aspects of herbal drugs with a dispassionate approach. The following methods were 
used for investigation:

 a. A global survey of the literature with a special emphasis on India
 b. Mass-scale requests (for input) to various scientific organizations; fund-

ing agencies and national and regional institutes; universities; drug regula-
tory authorities; prominent herbal drug manufacturers; eminent scientists; 
friends and colleagues; research scholars, etc.

REFERENCES

Abdin, M.Z. and Abrol, Y.P. (eds.) 2006. Traditional System of Medicine. Narosa Publishing 
House, New Delhi.

Bandaranayake, W.M. 2006. Quality control, screening, toxicity and regulation of herbal 
drugs. In: Ahmad, I., Aqil, F., and Owais, M. (eds.) Modern Phytomedicine. Turning 
Medicinal Plants into Drugs. Wiley-VCH Verlag GmbH & Co., Weinheim.

Einsberg, D.M., Davis, R.B., and Ernst, E. 1998. Trends in alternative medicine use in the 
United States 1990–1997: Results of a follow up national survey. JAMA 280: 1569–1575.

Ekor, M. 2013. The growing use of herbal medicines: Issues relating to adverse reactions and 
challenges in monitoring safety. Frontiers in Pharmacol 4: 1–10.

Hailer, C.A., Dyer, J.E., Ko, R.J., and Olson, K.R. 2002. Making a diagnosis of herbal-related 
toxic hepatitis. West J Med 176: 39–44.

Harvey, A.L. 2008. Natural products in drug discovery. Drug Discovery Today 13: 894–901.
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Western Pacific Series, no. 23, Manila.
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2 Toxicity and Adverse 
Effects of Herbal Drugs

2.1  INTRODUCTION

The entry of counterfeit, poor quality, or adulterated herbal products in the inter-
national market, is driven largely by the strong revenue that it can generate, which 
is a cause of serious safety concern (Verma 2013). Despite the safety claims by the 
exponents of traditional systems of medicine, considerable information is available 
on the adverse effects of herbal drugs (McGregor et al. 1989; Desmet et al. 1992; 
Ernst 2000). The potential toxicity of herbal drugs is not new. In several countries 
where herbal drugs are commonly used by the masses, it is well known that some 
plants must be used with caution because adverse effects may be caused inherently 
by toxic herbal overdoses, drug-to-drug interactions, and other factors (Bnouham 
et al. 2006).

2.2  INCIDENCE

A pilot study was carried out by the National Poison Unit, Gay’s and St. Thomas 
Hospital Trust, London to probe the frequency and severity of reports on the adverse 
effects of traditional medicines and food supplements. Emergency case inquiries to 
the unit, surveyed retrospectively (during 1983–1988) and prospectively (in 1991), 
showed a total of 5563 inquiries, with 657 patients (12%) presenting with symptoms 
at the time of initial inquiry. Links between exposure and clinical effects were found 
in 49 cases. Most of the cases were attributed to heavy metal exposure from Asian 
medicines through metal content, as a constituent of such preparations or due to 
contamination or adulteration of herbal formulations. The symptoms included gas-
trointestinal, hepatotoxic, dermatological, respiratory, and central nervous system 
problems. The effects, identified by the survey, were considered serious enough to 
cause concern and necessitated continued surveillance for health risk assessment 
(Perharic-Walton and Murray 1992). Increased incidence was observed in cases that 
were reported to the Malaysian Adverse Drugs Reaction Advisory Committee; the 
number of cases rose from 11 in 1997 to 23 in 1999. Approximately 37% of the 5000 
cases of renal problems in Malaysia were attributed to the chronic use of traditional 
herbal preparations (Hussin 2001). The misconception that natural products are non-
toxic and devoid of adverse effects is not limited to developing countries. According to 
a recent report, it also exists in highly developed countries where the general popula-
tion resorts to natural products without proper awareness or information on the asso-
ciated risks, particularly in the event of chronic or excessive use (UNESCO 2013).

Raynor et al. (2011) warned buyers of five commonly used herbal products (St. 
John’s Wort, Asian Ginseng, Echinacea, Garlic, and Ginkgo) where the information 
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provided on herbal product labels, provided on herbal product labels, marketed over-
the-counter (OTC) and online in Europe, North America, and Australia, may be 
misleading. Analysis revealed that overall, 51 out of 68 (75%) contained none of 
the key safety messages which are required in the monographs of the U.S. National 
Center for Complementary and Traditional Medicine. This included 4 out of 12 for 
St. John’s Wort, 2 out of 12 for Ginkgo, and 6 out of 7 for Asian Ginseng products. 
Only two of the purchased products, registered under the new European Union regu-
lations (for St. John’s Wort) contained 85% of the mandatory safety messages.

Online sources of herbal product information are grossly inadequate and disturb-
ing. Owens et al. (2014) conducted online research for 13 common herbal drugs 
(e.g., Black Cohosh, Echinacea, Garlic, Ginkgo, Ginseng, Green Tea, Kava, Saw 
Palmetto, St. John’s Wort, etc.). They examined 1179 websites for clinical claims, 
warnings, and other safety information. They found that (1) less than 8% of retail 
sites provided information regarding potential adverse effects and drug interac-
tions, (2) only 10.5% of the sites advised consultation with healthcare personnel, and 
(3) less than 3% cited scientific literature in support of their claims. While certain 
nonretail sites may be more reliable, healthcare professionals and physicians should 
be more aware of the variable quality of such products in order to make informed 
decisions and help their patients. Self-prescription and underreporting are widely 
prevalent. Therefore, a large proportion of toxicity reactions to herbal drugs may go 
unrecognized (Hailer et al. 2002).

2.3  CLASSIFICATION AND FACTORS 
AFFECTING HERBAL TOXICITY

Vohora et al. (1973), Degraeve (1978),  Vohora (1979), Hussin (2001), Premila (1989), 
Bnouham et al. (2006), and Faghihi and Radan (2011).

2.3.1  EndogEnous ToxiciTy duE To ThE inhErEnT 
chEmical composiTion of hErbal drugs

Even the harmless potato may exhibit toxic effects under certain conditions. When 
it sticks out of the soil, it turns green due to the formation of the toxic alkaloid sola-
nine. The latter is found in immature potatoes and in growing shoots. Fortunately, 
the toxic effects are mild due to (1) low alkaloid content and (2) peeling of potatoes 
and removing the skin and shoots before eating the parts where the toxic alkaloid is 
concentrated.

Celery is known to contain psoralens, a group of substances that cause toxic der-
mal reaction up on exposure to ultraviolet rays. A report from the Ministry of Health, 
Malaysia stated that almost 95% of the unregistered traditional herbal preparations 
on the local market contained steroids. Some other examples of endogenous toxicity 
inlcude alkaloids in Datura stramonium, Aconitum chasmanthus, and Strychnos 
nux vomica; glycosides in Calotrapis gigantea and Nerium indicum; and phytotox-
ins in the seeds of Abrus precatorius and Ricinus communis. Experimental stud-
ies in rats have shown that chronic exposure to β-Asarone from the oil of Acorus 
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calamus (rhizomes) was responsible for causation of malignant tumors in the duode-
num. Therefore, calamus as a food additive was banned in the United States.

2.3.2  ExogEnous ToxiciTy duE To ExTErnal facTors

 a. Contamination: Microbial, chemical, heavy metal, radioactive material, 
and so on.

 b. Pesticide residue
 c. Faulty identification and processing
 d. Substitution with cheaper drugs or adulteration
 e. Inadequate storage and transport conditions, and so on

2.3.3  mixEd ToxiciTy: hybrids of EndogEnous and ExogEnous facTors

Polypharmacy is the rule (rather than the exception) in herbal drug therapy. For-
mulations usually contain many herbal and/or mineral ingredients with synergistic 
and antagonistic effects. This may cause mild-to-serious drug interactions (herb + 
herb or herb + modern drug). The claims that the ingredients act as correctives (with 
a reduction of harmful effects and potentiation of efficacy) have not been scientifi-
cally verified (or refuted) for most of the herbal formulations.

2.4  RISK GROUPS

Certain population groups should be extra cautious as they are more susceptible to 
herbal adverse reactions and toxicity (MacGregor et al. 1989; Ang-Lee et al. 2001; 
Hussin 2001; Hailer et al. 2002):

 a. Pregnant and nursing women
 b. Infants and children
 c. Elderly persons
 d. Patients with diabetes, cardiovascular, hepatic, respiratory, renal, and neu-

ropsychiatric disorders
 e. Preoperative and postoperative cases who are required to take other life-

sustaining drugs (these groups are highly sensitive and may show exagger-
ated toxic effects or drug reactions)
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3 The Global Picture

Examples of adverse effects of herbal drugs reported from Argentina, Australia, 
Austria, Bangladesh, Belgium, Brazil, Canada, China, France, Germany, Ghana, 
Hong Kong, Iran, Italy, Japan, Malaysia, Mauritius, Morocco, Netherlands, Nigeria, 
Portugal, South Africa, Spain, Sri Lanka, Turkey, United Kingdom, and the United 
States are presented in Table 3.1.
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4 The Indian Scene

4.1  INTRODUCTION

The idea that all herbal drugs are safe is a myth. There are many poisonous plants 
used in the traditional system of medicine that have been listed as poisonous in 
ancient texts and in Schedule E1 of the Drugs and Cosmetics Act (1940) (Drugs 
and Cosmetics Act 1940 and Rules 1945; Katiyar 2012). Twenty-five such plants are 
listed in Table 4.1.

Recently, Chandra Shekhar et al. (2012) reviewed the useful and harmful effects 
of plant toxins. They stated that a plant grows in a competitive environment. It is 
continuously threatened by other plants and animals. In order to survive, it develops 
toxic chemicals during the evolutionary process. Plant toxins (phenolics, terpenes, 
steroids, cytogenetic compounds, alkaloids, etc.) act on all parts of the human body 
with some common symptoms such as nausea and vomiting. The authors tabulated 
107 plant toxins with both useful and harmful effects on the body. The intensity of 
such effects depends on the form of exposure and the concentration.

The discovery of reserpine from the Ayurvedic plant Rauwolfia serpentina 
(Sarapgandha) in 1952 was lauded as a wonder drug for use in hypertension and 
psychosis. Within the next 10 years, its side effects (depression and suicidal ten-
dencies) came to light, and it was replaced by safer and equally therapeutically 
effective phenothiazines. Until that time, it was firmly believed that herbal drugs 
were safer versus synthetic drugs. Later, a number of plants used as herbal teas 
in the United Kingdom, when clinically evaluated, were found to have serious 
enough side effects demanding their withdrawal from the market (Dandiya 1999). 
George (2011) presented a critical overview of concerns regarding the safety and 
toxicity of medicinal plants, considered safe over many decades, and remarked that 
evidence suggests otherwise. He stated the importance of a clear understanding of 
the pros and cons for the use of Aconite, Alfa Alfa, Comfrey, Ephedra, Ginkgo sp., 
Ginseng, Isabgol, Licorice, Senna, Silybum marianum, and St. John’s Wort.

The safety requirements for herbal formulations were discussed at a meeting 
organized by the Indian Society for Toxicology and Hamdard University, New Delhi 
(Symposium on Strategies for Safety Study Requirements for Herbal Formulations 
2010). The scientific program was well timed and covered most relevant topics for 
utilizing the potential value of herbal products and pharmacovigilance for risk mini-
mization and mitigation. Some highlights, relevant to this communication, are listed 
as follows:

 a. The development of quality assurance of a medicinal plant database at the 
Indian Institute of Toxicology Research (IITR), Lucknow. It contains more 
than 33,000 entries for easy retrieval of information.
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 b. The establishment of a toxicity database at the Council of Scientific and 
Industrial Research (CSIR) Unit for Research and Development of Information 
Products at Pune.

 c. Samples of 600 Indian medicinal plants, collected from the wild as well as 
various medicinal plant gardens in India by the CSIR, tested at the IITR, 
were found to be free from Pb, Hg, and As contaminants contrary to the 
claims that were made by Saper et al. (2004).

 d. A study by Kakkad (2011) on more than 1800 medicinal plant samples, col-
lected from different ecological zones in India, revealed that only 2.4% of 
the samples contained more than permissible levels of Pb, making 97.6% 
samples to be of acceptable quality for the presence of this neurotoxicant. 
They recommended the following plants for nontarget toxicity testing: 
Comfrey, Pennyroyal, Ginkgo, Ginseng, and Kava. The authors described 
the side effects of Ginkgo biloba (bleeding), St. John’s Wort (gastrointestinal 

TABLE 4.1
Poisonous Plants Mentioned in Ancient Texts of Indian Systems of Medicine

Plants Ayurveda (A), Siddha (S), and Unani Medicine (U)

Abrus precatorius A, S

Aconitum chasmanthum A, U

Aconitum feron S

Adanther apavonina S

Aloe barbadensis S

Baliospermum montanum A

Calotropis gigantea A

Cannabis sativa A, S, U

Citrullus colocynthes S

Conium maculatum U

Croton tiglium

Cucumis trigonu S

Datura metal A, S, U

Enoecaria agallocha S

Euphorbia grandifolia S

Euphorbia spp. A, S

Glorisa superba S

Hyocymusiniber A, U

Lawsonia inermis S

Nerium indicum A, S, U

Nicotiana tobacum S

Papaver somniferum A, S, U

Plumeria acuminata S

Randia dumetorum S

Strychnos nux-vomica A, S, U
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disturbances, allergic reactions, fatigue, dizziness, confusion, dry mouth, and 
photosensitivity), Ephedra (hypertension, insomnia, arrhythmia, nervous-
ness, tremor, headache, cerebrovascular event, myocardial infarction [MI], 
and renal stones), and Kava (sedation, oral and lingual dyskinesia, and exac-
erbation of Parkinson’s disease risk). Interactions of G. biloba (with aspirin, 
warfarin, ticlopidine, dipyridimole), St. John’s Wort (with antidepressants), 
Ephedra (with caffeine, decongestants, and stimulants), Ginseng (with war-
farin), and Kava (with sedatives, sleeping pills, antipsychotics, and alcohol) 
were also discussed.

 e. Agrawal (2010) from the Delhi Institute of Pharmaceutical Sciences and 
Research (DIPSAR), New Delhi, tabulated herbal drug interactions and 
food–drug interactions. Some examples are as follows: Hawthorn (with 
digitalis), Ginseng (with blood-thinning agents: garlic, ginger, and caffeine), 
Garlic (with anticoagulants and antidiabetic drugs), Goldenseal (with beta 
blockers), Feverfew (with Imitrex, an antimigraine drug), Guarana (with 
caffeine), Kava (with central nervous system [CNS] drugs: alcohol, barbitu-
rates, antidepressants, and caffeine), St. John’s Wort (with monoamine oxi-
dase inhibitors), Isabgol (with antibiotics), grape juice (may increase toxicity 
of common drugs and enhance their action through CYP3A4 inhibition), 
and so on. (http://www.isrpt.co.in/Downloads/presentations_2010/day 
1pre14 conf2010.ppt).

4.2  SINGLE PLANTS

Information on 75 commonly used medicinal or cosmetic plants is presented in the 
following, with scientific, local or English names; parts used, active or toxic prin-
ciples (if known); principal pharmacological properties; therapeutic uses; available 
experimental and clinical studies; and references.

 1. Abrus precatorius L. (Ratti, Gunja, Indian Licorice). Leaves, roots, and 
seeds are used for medicinal or therapeutic effects. The principal phar-
macological effects are antibacterial, antifertility, and insecticidal. Other 
properties include diuretic, emetic, use in alopecia, and dryness of mouth 
(Khanna et al. 1968; Vohora 1979; Gupta and Tandon 2004). A steroidal 
fraction from oil is the active principle. Seeds are poisonous. Experimental 
studies have revealed diarrhea (within 5 hours) and death (later) following 
ingestion of whole, broken, and pulp of ripe seeds in (8–12 week old) white 
leghorn chickens (David and Peter 1970). Other toxic effects (hemagglu-
tination, CNS depression, convulsions, respiratory and cardiac problems, 
enzyme inhibition, etc.) have also been reported in experimental animals 
(rodents, guinea pigs, rabbits, monkeys) and farm animals (cattle, sheep, 
horses) (Sathe et al. 1970; Bhatia 1974; Sumathi and Pattabiraman 1976; 
Prabhu et al. 1984; Mishra et al. 1992, 1996). LD50 for the aqueous extract of 
unprocessed and processed seeds ranged between 0.5 and 2.0 mg kg−1. The 
values increase in processed material (with milk and Kanji-shodit seeds) 
(Singh Gautam et al. 1999). The plant has been listed as a poisonous plant 

http://www.isrpt.co.in
http://www.isrpt.co.in
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in ancient texts and Schedule E of the Drugs and Cosmetics Act of 1940. 
Seeds have also been reported to cause human poisoning following chewing 
and swallowing. Powdered seeds, when inserted into the uterus, cause abor-
tion (Saini 2004). The toxic constituents of A. precatorius were reviewed by 
Vishwanathan and Joshi (1983). Phytotoxins and lactins in seeds have been 
shown to be responsible for some toxic effects (Vishwanathan and Joshi 
1983; Gupta and Tandon 2004).

  Please also see examples 10 and 37 under Brazil (Rates 2001) and 
Nigeria (Adedapo et al. 2007), respectively, in Table 3.1 in Chapter 3.

 2. Acorus calamus L. (Bach, Ugragandha) is attributed with antipsychotic, 
tranquilizing, antidiarrheal, and antitubercular properties. The active prin-
ciples are α- and β-Asarone. Though asarone possesses all pharmacological 
properties, akin to reserpine and chlorpromazine, it may cause vomiting 
in mammals in twice the doses that are needed for therapeutic efficacy. 
This side effect has prevented its use in modern medicine (Vohora 1979; 
Dandiya 1999; Gupta and Tandon 2004).

 3. Albizzia lebbeck Benth (Shirish). Bark, seeds, and leaves are used for 
medicinal effects. These include analgesic, antiallergic, antibacterial, anti-
cancer, antifungal, antihistaminic, anti-inflammatory, antiprotozoal, anti-
tubercular, blood-purifying, and bronchodilatory properties. Therapeutic 
utility has been claimed and reported in asthma, coughs, chronic respi-
ratory problems, and chronic skin diseases including eczema and leprosy 
(Hameed and Vohora 2001; Mishra 2004; WHO 2011). While experimental 
and clinical studies have revealed no serious toxicity in normal doses, its 
safety in pregnant women is not proven. However, it is safe for the infant if 
the nursing mother is taking this medicine. It has mild spermicidal activity, 
and so its use must be avoided in oligospermic persons (WHO 2011).

 4. Allium cepa L. (Piyaz, Onion). Bulbs, leaves, and juice are used as food; 
eaten raw or cooked with vegetables or in soups and sauces. Onion juice 
is considered a panacea and attributed with varied medicinal properties 
and therapeutic indications: alterative, anthelmintic, antimicrobial, aphro-
disiac, antispasmodic, febrifuge, stimulant, and tonic properties with util-
ity in respiratory ailments (asthma, bronchitis, coughs, and colds), cardiac 
diseases (atherosclerosis, lowers blood lipids, raises high-density lipopro-
tein [HDL] cholesterol), infections, hay fever, and other fevers. Reports of 
an inhibitory effect in stomach cancer are also available. Certain precau-
tions have been advocated: (1) It should be taken with meals, preferably 
raw; fried onions are difficult to digest. (2) Excessive use may promote gas 
and aggravate heartburn. (3) Some reports suggest that abundant use may 
reduce red blood cell count and hemoglobin levels (Bakhru 2001).

 5. Allium sativum L. (Lahsun, Garlic). Bulbs are used as food in curries, 
ketchup, pickles, and so on. These are attributed with many medicinal prop-
erties and uses in varied diseases. These include antiarthritic, anticancer, 
antidiabetic, anthelmintic, anti-inflammatory, antimicrobial (antibacterial, 
antifungal, antiviral), antioxidant, antispasmodic, decongestant, expecto-
rant, hypolipidemic, and immunostimulant effects with utility in diabetes, 
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cardiac, and respiratory ailments and for treating earaches (Vohora 1979; 
Hameed and Vohora 2001; Mishra 2004; Singh et al. 2009; WHO 2011). 
Shah and Vohora (1990) carried out experimental studies to show the 
enhancement of antiarthritic effects of garlic oil by boron. Lau et al. (1990) 
reported its preventive action against cancer. Essential oil and Allicin are 
considered the active principles for its varied medicinal properties.

  Parmar (2005) reported an interaction of garlic with warfarin; the effect 
of the latter may be enhanced resulting in bleeding. Excessive use of raw 
garlic should be avoided. It may lead to (1) foul breath and odor from the 
skin, (2) a burning sensation during urination, and (3) heartburn. Such use 
should be avoided in pregnancy and lactation. Local application of oil is 
traditionally considered safe, but application on inflammatory parts may 
cause slight irritation and a burning sensation. While instillation of Lahsun 
oil gives relief in cases of earache, some precautionary measures have been 
advised: (1) The oil should not be too hot or too cold, (2) instillation should 
be avoided if there is discharge from the ears, and (3) it should be stopped 
if no relief is observed within three days of use. Medical advice should be 
sought in such cases (WHO 2011).

  Please also see examples 17 and 53.1 under Germany (Renter 1995) and 
the United States (Ang-Lee et al. 2001) in Table 3.1 in Chapter 3.

 6. Aloe vera L. (Ghritkumari, Gheekanwar, Aloe). Juice from the leaves are 
attributed with varied medicinal or cosmetic properties. Its principal use (as 
a single drug or in formulations) is in skin care or cosmetics due to its emol-
lient, anti-inflammatory, healing (wounds, burns, radiation injury), and 
soothing actions. Internal administration is also prevalent through oral use. 
Its other claimed and reported pharmacological properties include blood-
purifying, antioxidative, immunomodulatory, and laxative effects with util-
ity in constipation, gynecological disorders, ischemic heart disease, thyroid 
dysfunction, sciatica, and so on (Hameed and Vohora 2001; Mishra 2004).

  Paradoxically, this drug with its principal protective use for skin care 
and cosmetic purpose has also been reported to be a skin sensitizer caus-
ing urticaria and other dermatological problems (Alvarez-Perea et al. 2010; 
Faghihi and Radan 2011).

  Please also see examples 28 under Iran (Faghihi and Radan 2011) and 44 
under Spain (Alvarez-Perea et al. 2010) in Table 3.1 in Chapter 3.

 7. Amaranthus viridis L. (Chaulai). Young roots pounded with water and sugar 
candy are administered to pregnant women to induce abortion (Bakhru 
2001).

 8. Ammi majus L. (Babchi, Atrilal, Bishop’s weed). Its principal use is for 
the treatment of leucoderma or vitiligo. The drug is administered both by 
topical application and oral route with concurrent exposure of the affected 
part(s) to ultraviolet light. Extensive chemical, experimental, and clini-
cal studies are available. The action is through furocoumarins (psoralens) 
in fruits, which affect tyrosinase activity that is involved in melanin pig-
ment formation pathway. The active principle furocoumarins (psoralens) 
are Ammoidin, Majuddin, Iso-pimpilin, Maramerimin, Maramesminin, 
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Ajmajine, and Iso- and Allo-inperotonin (Chopra et al. 1980; Zafarullah 
and Vohora 1980; Hameed and Vohora 2001).

  Furocoumarins in fruits have also been reported to cause adverse effects, 
for example, photosensitization, dermatitis, and minor systemic effects 
(nausea and giddiness) in livestock (sheep, cattle) and human subjects. Its 
main toxic principles are Imperotonin and Xanthotoxin (Witzel et al. 1978; 
Kavli and Volden 1984; Ossenkoppele et al. 1991; ICMR 2008).

 9. Amorphophallus compestris Roxb. (Surana) is attributed with antiallergic, 
appetizing, carminative, and digestive properties. The plant is also used 
for the treatment of piles (Chopra et al. 1980; WHO 2011). Raw corn may 
cause itching. This can be relieved by oral intake of traditional antidotes, 
for example, lemon and tamarind. Some precautions and safety measures 
have been advised. These include (1) intake of plenty of water, cooked green 
vegetables, fruits, and milk, (2) avoiding a constipatory diet, hot, spicy, and 
fat-rich foods and straining during defecation, and (3) this drug should not 
be given to pregnant women and nursing mothers (WHO 2011).

 10. Anethum sowa Roxb. ex Flem. (Shankhpuspa). Oil from the seeds is used 
for a variety purposes. Main pharmacological and therapeutic properties 
are antimicrobial (antibacterial, antifungal), antispasmodic with utility 
in gastrointestinal problems (antiflatulent, carminative, digestive). Other 
properties or indications include anthelmintic and emmenagouge effects 
with beneficial action against nematode infestation and cases of painful 
menstruation (Chopra et al. 1980; WHO 2011). Essential oil contains car-
vone, dihydrocarvone, limonene, dillapiol, and dillapionol. These constitu-
ents have been reported to show antifungal effects. Other pharmacological 
actions reported in experimental animals includes hypotensive and hypo-
glycemic effects. Dillapiol causes abortion and is toxic to liver and kidneys 
(Gupta et al. 2006a). A WHO monograph (2011) remarked that while the 
plant causes no serious toxic or adverse effects, certain precautions should 
be taken: (1) The use should be discontinued if menstrual flow increases, 
and symptoms of excessive thirst, burning, and giddiness are observed; 
(2)  cold water bath and dry massage help in reducing symptoms; and 
(3) heavy food and stress should be avoided.

 11. Apium graveolens L. Synonyms: A. leptophyllatum Pers. (Ajmod, Bekh-
e-Karas). The seeds and roots are attributed with alterative, analgesic, 
anthelmintic, antiarthritic, anti-inflammatory, antiseptic, antispasmolytic, 
diuretic, and nervine sedative properties (Chopra et al. 1980; WHO 2011). 
While no adverse effects have been reported, some precautions and safety 
measures should be taken: (1) Diuretic action is elicited by irritating the 
renal tissue. Therefore, it should be used with caution in patients with renal 
disorders. (2) Arthritic persons should avoid excessive use of the affected 
joints. If the pain does not subside within two to three days of drug use or 
the joints develop effusions of fluid, medical advice should be taken. Such 
patients should avoid sour and cold food. Concurrent fomentation or mas-
sage with sesame oil is helpful in reducing pain. (3) The drug should not be 
given to pregnant women (WHO 2011).
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 12. Argemone mexicana L. (Bharbhar). Oil expressed from the seeds, if used 
for cooking food, causes vomiting, diarrhea, and intense body pain in 
humans and animals (Saini 2004).

 13. Aristolchia indica L. (Kirmar). A decoction of the roots is used to expel round-
worms. The leaves are highly purgative and cause intense diarrhea (Saini 2004).

 14. Azadirachta indica A. Juss. Synonyms: Melia azadirachta L. (Neem, 
Margosa). Leaves, tender stems, bark, and young fruits are used for diverse 
medicinal effects. The plant is attributed with antibacterial, anticancer, 
antidiabetic, antifungal, anti-inflammatory, antitubercular, antiviral, blood-
purifying, gastroprotective, and immunomodulatory properties. Crude 
plant material as such, its extracts, oil, and purified principles are used alone 
or incorporated in various herbal formulations, ointments, soaps, creams, 
lotions, toothpastes, face washes, and other cosmetic preparations. These 
are used for the treatment of acne, pimples, boils, scabies, dermatitis, frun-
culosis, herpes, bleeding gums, pyorrhea, wounds, burns, malaria, dengue, 
and ulcers and for improving complexion. All parts of the tree, seed oil, and 
purified compounds are used for the treatment of cancer. Active principles 
are essential oil, nimbin, nimbidin, steroids, terpenoids, and sulfur. Many 
of the claimed pharmacological properties and therapeutic uses have been 
scientifically evaluated and confirmed (Bandhopadhyay et al. 2002; Parida 
et al. 2002; Gupta et al. 2006b).

  A recent review (Paul et al. 2011) on anticancer biology of this plant 
termed it as a “wonder drug” and nature’s drugstore. Over 60 different 
types of chemical principles have been isolated from this tree. The available 
preclinical data largely pertain to preventive, protective, tumor-suppressive, 
immunomodulatory, and adaptogenic effects against various types of can-
cer and their molecular mechanisms. Reports on toxicity-related problems 
are inadequate: the authors recommended multicenter clinical trials to 
explore its anticancer potential and safety aspects.

  Reports for certain toxic effects of crude plant material, extracts, and 
Nimbin or Nimbidin are also available. These include allergenic effects 
during pollination season (rhinitis, asthma, dermal reactions), reprotoxicity, 
and biochemical or enzymatic changes in liver and kidneys of experimental 
animals. Oral LD50 value for oil in rats and rabbits were 14 mL kg−1 and 
24 mL kg−1, respectively. The animals showed respiratory distress, cyano-
sis, nasal secretions, and clonic convulsions before death with histopatho-
logical changes in the lungs and CNS on autopsy. Several cases of neem 
oil poisoning have also been reported in India. In a study at the Institute of 
Child Health and Children, Madras (1975–1980), ingestion of locally avail-
able neem oil (25–60 mL single dose), 12 children were hospitalized with 
convulsions and altered sensorium. Ten children died within 24 hours of 
oil administration (intended to control respiratory difficulty and intractable 
cough) (Sundaravalli et al. 1982; Gupta and Tandon 2004; Ashafa et al. 
2012).

  Please also see examples 36 and 41 under Netherlands (Boeke et al. 2004) 
and South Africa (Ashafa et al. 2012), respectively, in Table 3.1 in Chapter 3.
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 15. Berberis aristata DC. (Daruharidra, Barberry). Stems and roots are claimed to 
possess analgesic, antidepressant, anti-inflammatory, antimicrobial, antipyretic, 
and antitrachoma properties (Chopra et al. 1980; Gupta 1989; Mishra 2004; 
WHO 2011). Some of these claims have been scientifically evaluated and 
confirmed. Berberine (active principle), an isoquinoline alkaloid, from this 
and some other plants, has a long history of medicinal use for treating var-
ied disorders in India and China. These include diarrhea, dysentery, dia-
betes, neurodegenerative and neuropsychiatric disorders, eye diseases, for 
example, conjunctivitis, trachoma, and so on. Antidepressant activity was 
demonstrated in various behavioral paradigms of despair. The mechanisms 
involved included modulation of (1) Biogenic amines, (2) l-Arginine–nitric 
oxide–cyclic guanosine mono-phosphate receptor pathways, and/or (3) Sigma 
receptor pathway (Kulkarni and Dhir 2008a). Antidiarrheal effects are elic-
ited through its action on Escherichia coli and heat-stable endotoxins caus-
ing gastric infection in Asia.

  Clinical studies have shown efficacy in cases of trachoma; berberine 
(0.1%–0.2% eye drops or ointment) cured 83.33% of patients. Only 50% of 
the patients became microbiologically negative, but most of the symptoms 
disappeared within three months of topical use. While no adverse effects 
or drug reactions were observed in adults following combined treatment 
with Neomycin or Sulphacetamide, children complained of burning sensa-
tion or irritation in eyes. The author stated that Daruharidra decoction is a 
useful remedy for treating conjunctivitis and chronic ophthalmic infection 
with no serious side effects (Gupta 1989). Some precautionary measures for 
safety have, however, been advised in a WHO-SEARO monograph (WHO 
2011). These include (1) avoiding use of cosmetics, (2) removing contact 
lens, (3) hygienic measures, and (4) stoppage of drug if no relief is observed 
within three days of treatment and/or aggravation of symptoms. Though 
some decrease in locomotor activity and hypothermia were noted in experi-
mental animals, many clinical reports indicate the drug to be fairly safe as 
no side effects were observed up to a dose level of 2 g per day.

 16. Boerhavia diffusa L. (Punarnava). Whole plant and roots are used for anti-
arthritic, anti-inflammatory, diuretic, and immunomodulatory effects. It 
attenuates myelosuppresion, inhibits apoptosis, and is reported to be useful 
in Alzheimer’s disease and edema. The principal effects of the plant are its 
diuretic action with utility in edema. The activity principles are (1) alka-
loid Punarnavin and (2) potassium (Seth and Sethy 1970; Chopra et al. 
1980; Vohora and Wani 1987). The alkaloid is not very toxic; no untow-
ard effects were observed in experimental animals, even with large doses. 
Clinical studies revealed beneficial effects in cases of edema and ascites. 
The drug elicited its optimal effect with the dropsic condition associated 
with healthy kidney. Seth and Sethy (1970) reviewed available data and 
stated that while no adverse effects were observed in these studies, there 
were several lacunae (an inadequate number of cases, controls, lack of elec-
trolyte studies in urine, inconsistency of results when edema or ascites was 
due to cirrhosis, cardiac disease, or Kala-azar, etc.) for valid conclusions. 
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They recommended carefully controlled clinical trials to establish the effi-
cacy and ensure the safety of Punarnava as a diuretic drug.

 17. Butea monosperma (Lam.) Kuntz. Synonym: B. frondosa Koen. ex Roxb. 
(Palash, Dhak, Flame of the Forest). Flowers and seeds are attributed with 
anthelmintic, antifertility, antiestrogenic, parasiticidal, purgative, and tonic 
properties. Seeds are used to expel roundworms and hookworms from the 
stomach (Khanna and Chaudhury 1968; Chaudhury and Vohora 1970a; 
Chopra et al. 1980).

  The seeds may cause abdominal pain and giddiness (Saini 2004). Acute 
toxicity studies in doses ranging between 0.17 and 17 g kg−1 revealed mor-
tality up to 30% in rodents within 72 hours. Chronic toxicity studies in 
rats, rabbits, and dogs exhibited progressive loss of weight, anemia, and 
congestive changes in the liver and spleen on postmortem examination. 
Suspension of seeds has been shown to exhibit teratogenic effects in rats. 
While no side effects were observed at recommended doses in humans, 
higher doses may cause nausea, vomiting, colic, and congestive changes 
in the liver, lungs, and spleen. Intake should be avoided in women who are 
desirous to conceive and pregnant women. However, its intake by the nurs-
ing mothers is quite safe for them and their babies (WHO 2011).

 18. Calotropis gigantea L. Synonyms: C. procera L. (Aak, Madar, Milkweed). 
Leaves, stems, flowers, latex, and roots are considered poisonous but are 
also used for varied medicinal effects in the traditional system of medicine. 
These include asthma, gastrointestinal problems, diarrhea, helminthiasis, 
insecticidal, molluscidal effects, migraine, and cancer. Besides experimen-
tal studies, some clinical reports are also available. Capsules containing 
leaves from this plant, when taken for three consecutive days before sun-
rise on an empty stomach, exhibited a 100% cure rate in 50 patients with 
migraines. Surprisingly, the effects were negligible when the drug was taken 
during daytime (after sunrise). Other clinical reports showed the beneficial 
effects of its flowers in asthma and its dried root powder in gastric irrita-
tion, abrasions of intestinal mucosa, flatulence, dyspepsia, diarrhea, and 
dysentery, and in cases of various types of cancer (mammary carcinoma, 
osteosarcoma, cancerous growth in cheeks, adenosarcoma of ovaries, etc.). 
Best results were observed by the use of crude extracts in adenosarcoma of 
ovaries (Gupta et al. 2006a; Gupta and Sharma 2007).

  The juice of its plant has also been reported to elicit some adverse effects, 
for example, abortion and severe diarrhea. It is cattle poison, used to kill 
mad dogs and for suicidal purposes (Saini 2004). Cases of allergic contact 
dermatitis and poisoning with ocular lesions, ranging from superficial inju-
ries and eyelid edema to severe eye damage (corneal ulcers, perforation, and 
loss of vision), have also been reported (Gupta and Sharma 2007).

 19. Camellia sinensis L. (Chai, Tea). It is a very popular commonly used hot 
beverage by the masses. It is attributed with varied medicinal properties 
and therapeutic applications. These include antiallergic, anticancer, anti-
cataract, anti-inflammatory, antimicrobial, antioxidant, antiulcer, refresh-
ing, and stimulant effects. Caffeine is the active principle; other chemical 
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constituents are ascorbic acid, catechin, carotene, lipids, fatty acids, theofla-
vin, and so on. Effects of drinking tea, coffee, and caffeine were studied in 
human volunteers (18–22 years old) who were subjected to a constant work 
load of 610 kg M/min leading to fatigue. The work performance showed a 
marked enhancement in the following: (1) a prolongation of working period, 
(2) a shortening of the recovery period, (3) a lowering of blood lactate with 
fatigue, (4) a reduction in the α-index, and (5) a less synchronized pattern of 
electroencephalograph (EEG) in the treated group (Mitra et al. 1967; Koley 
et al. 1973, 1977). Beneficial effects were noted in periodontal disorders fol-
lowing the incorporation of tea dust in toothpastes and mouthwashes (Patel 
and Bhatt 1988).

  Paradoxically, tea, which is attributed with anticancer properties, has also 
been shown to cause chromosomal damage and carcinogenic actions in mice 
and rats. Total aqueous extract (12 mg) and tannin-free extract (8 mg) given sub-
cutaneously for 28 weeks produced tumors in 66% of treated rats (Kapadia et al. 
1976). Mice exposed for 5, 10, and 15 days to caffeine and/or choline increased 
the frequency of sister-chromatid exchanges (SCEs) in bone marrow cells. 
Combined use showed additive effects (Panigrahi and Rao 1983). Dose- and 
duration-dependent potentiation were observed in fenfluramine-induced chro-
mosomal aberration inhibition of the repair process in mice (Sen et al. 1994).

 20. Cannabis indica L. Synonyms: C. sativa L. (Bhang, Ganja, Charas, Indian 
Hemp, Marijuana). Oral intake and smoking of leaves, flowers, hemp dust, 
and purified principles from this plant cause intense CNS depressant effects. 
The main chemical constituents are cannabinol and cannabindiol. The drug 
is widely abused by masses particularly in rural areas, Holi (festival of 
color) season in India, and by religious groups (Sadhus). Its pharmacologi-
cal properties (analgesic, anticonvulsant, hypnotic, narcotic, sedative) and 
adverse or toxic effects (addiction, allergy, catalepsy, chromosomal dam-
age, dependence, ototoxicity, psychosis, reprotoxicity, teratogenicity, and 
tolerance) have been extensively investigated in experimental animals and 
human studies (Gupta et al. 1974; Jha et al. 1975; Vijaylakshmi and Singh 
1975; Shankar et al. 1978; Singh et al. 1982; Malik et al. 1983; Gupta and 
Gupta 1994; Sharma et al. 2000; Gupta and Sharma 2007).

 21. Capsicum annuum L. Synonyms: C. frutescence L. (Lal Mirchi, Red 
Chili). Fruits are extensively used in spicy Indian food, curries, and pickles 
and eaten raw (green variety). These are attributed with varied medicinal 
properties, for example, anthelmintic, antimicrobial, antiviral, appetizing, 
antioxidant, antihyperlipidemic, cholinergic, and insecticidal actions. Some 
reports of their utility in diabetes mellitus and hepatoprotective and radio-
protective effects are also available. The chemical constituents capsicum 
(amide) and paprika (oleoresin) are considered to be its active principles 
(Gupta and Sharma 2007). Several adverse or toxic reactions have been 
reported. Chilies are very pungent (due to their amide content) and produce 
lachrymatory (tears), pro-inflammatory (on gastrointestinal and respiratory 
systems), mutagenic, and carcinogenic effects (Sirsat and Khanolkar 1960; 
Nagabhusan and Bhide 1985; Agarwal and Bhide 1987, 1988; Bhide et al. 
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1993; Chitra et al. 1994; Saroja et al. 1995; Nalini et al. 1998). Excessive use 
of chilies may cause (1) diarrhea, a burning sensation or pain during def-
ecation, (2) hyperacidity, (3) gastric ulcers, (4) bleeding piles, (5) hepatitis,  
(6)  cystitis, nephritis, and (7) induction of premature labor in pregnant 
women leading to miscarriage (Gupta and Sharma 2007).

 22. Carathamus tinctorius L. (Kusum, Safflower). It activates the digestive 
enzyme amylase, has nutritive value, and is claimed to possess anthel-
mintic, antimicrobial, cardioprotective, and insecticidal properties. Seeds 
infected with Fucarium oxyspora have been reported to contain epoxytri-
chloranthracene. When the oil from such seeds (0.1, 0.2, and 0.4 mg) was 
applied on the shaved skin of albino rats, it resulted in dermotoxic effects: 
reddish wheals on skin (Gupta and Sharma 2007).

 23. Carica papaya L. (Papita, Papaya). Fruits and principles from this plant 
are attributed with antibacterial, antifungal, anticancer, anticoagulant, 
antifertility, antimalarial, hypolipidemic, and hepatoprotective proper-
ties. These may also cause adverse or toxic effects, for example, abortion, 
allergy (to skin and respiratory system up on exposure to pollen), genotoxic 
and treatogenic effects, bronchial asthma, and damage to respiratory and 
reproductive systems. The chemical constituents are Benzyl-thiocyanate, 
β-carotene, Carpesmine, Carpine, and so on. (Shivpuri and Dua 1963a,b; 
Bhagat et al. 1993; Gupta and Gupta 1994; Chinnoy et al. 1997; Dalsaniya 
et al. 1999; Gupta and Sharma 2007).

 24. Cassia spp., Cassia absus L. Synonyms: C. coccinia Wall. (Chaksu), C. caran-
dus L. (Karonda, Christ’s Thorn), C. fistula (Amaltas, Indian  Labernum), 
C.  occidentalis L. (Badi Karondi, Coffee Senna), C. siamea Lamk. 
(Ironwood Tree), and so on, contain Carisine, Chaksine, Emodin, Narigine, 
and Sennosides. These are attributed with varied medicinal properties and 
uses in Indian systems of medicine. These include analgesic, anthelmintic, 
anticancer, anti-inflammatory, antimalarial, antimicrobial, antioxidant, anti-
tussive, cardiotonic, hypoglycemic, hypotensive, insecticidal, and nutritive 
actions. Some toxic or adverse effects have also been reported in experi-
mental animals and human subjects: (1) seasonal allergy (asthma, fever, 
rhinitis, skin reactions) in various parts of the country, (2) gastrointestinal 
problems (diarrhea, vomiting), (3) dermatitis (observed and positive patch 
tests in many cases), and (4) exhaustion and death reported with ethanolic 
extract of roots in cats. Some of the effects were attributed to histamine 
release following exposure (Saha and Kalyansundaram 1962; Bajaj et al. 
1982; Chaubul and Gadve 1984; Bhagat et al. 1993; Gupta and Gupta 1994; 
Sateesh et al. 1994; Dalsaniya et al. 1999; Gupta and Sharma 2007).

 25. Celastrus paniculatus Willd. (Malkagni, Staff Tree). The husk and seeds 
are used. These contain palmitic acid, stearic acid, and fixed oils. The chem-
ical constituents present in the latter include oleonolic, linoleic and linolinic 
acids; β-sitosterols; sesqueterpenes; polychols, and so on. The plant is attrib-
uted with anticonvulsant, anti-inflammatory, antimicrobial, hypolipidemic, 
and insecticidal properties and claimed to be useful in atherosclerosis. This 
drug has also been reported to produce antispermatogenic, hepatotoxic, and 
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nephrotoxic effects. Semipolar and polar compounds, present in chloroform 
and methanol extracts (0.6 mL diluted with equal quantity of edible oil, 
given intraperitoneally [i.p.] once a week for a month), caused fatty degen-
eration in the liver and proximal tubular damage of kidneys in treated rats. 
This was accompanied by biochemical changes (increase in serum serum 
glutamic oxaloacetic transaminase (SGOT), serum glutamic pyruvate 
transaminase (SGPT), and alkaline phosphatase) (Bidwai et al. 1990a,b; 
Gupta and Sharma 2007).

 26. Cenchrus spp. C. biflorus Roxb. (Bhront), C. cillaris L. Synonyms: Pennisetum 
cenchroides LC, Rich. (Anjan, Buffel Grass), C. setigerus Vahl. (Anjan, 
Birwood Grass). The leaves and buds contain Ascorbic acid, Alkaloids, 
Flavonoids, Nutritive proteins, Saponins, Tannins, and so forth, and are 
attributed with antibacterial and antifungal properties. These have been 
confirmed by scientific studies. While LD50 of the ethanol extracts was 
found to be more than 1  g kg−1 i.p. in rodents and showed no untoward 
effects in experimental animals (Gupta and Sharma 2007), some allergenic 
effects were observed in humans. Out of 75 patients tested for rhinitis and 
asthma, pollens from this plant were reported to be the cause of allergy 
in 6.5% of patients in Kolhapur during a monsoon (Sateesh et al. 1994). 
Further intradermal tests to study the airborne grass pollens for antigenic 
or allergenic activity revealed marked positive skin reactions (22%) and 
enhanced specific Ig E levels (Sridhara et al. 1995). Clinically significant 
positive reactions in skin tests (18.2% and 54%, in scratch and intracutane-
ous tests, respectively) were observed with Cenhrus grass in 100 cases of 
rhinitis and asthma that were reported in Delhi (Shivpuri and Dua 1963b).

 27. Centella asiatica Urban. Synonym: Hydrocotyle asiatica L. (Brahmi, 
Manduki). Whole plant and roots are attributed with anabolic, antiepileptic,  
antitumor, nootropic, tranquilizing, and wound-healing properties. The 
plant is highly reputed for its brain tonic properties in Ayurveda; incor-
porated in many memory-improving formulations that are sold in India; 
and used for the treatment of Alzheimer’s disease, mental retardation, and 
convulsive disorders (Vohora 1989; Vohora and Mishra 2004). The plant is 
used by Naga tribals for the treatment of diarrhea and cholera (Jamir 1989).

  Cytotoxic and antitumor properties were reported in certain Taxa of the 
family Umbelliferae, especially C. asiatica L. The effects observed with 
crude extracts or partially purified fractions in vitro and in vivo can be 
used to treat cancer as no discernible toxic effects were observed in normal 
human lymphocytes (Babu et al. 1995). Radiation is known to cause behav-
ioral perturbation like conditioned taste aversion (CTA); performance and 
learning protection against CTA, reported with this plant, may also be of 
immense value by its concurrent use in patients who are undergoing radio-
therapy (Shobi and Goel 2001).

  Please also see example 30 under Italy in Table 3.1 in Chapter 3 (Cravotto 
et al. 2010).

 28. Cerebra manghas L. Synonym: C. odollam Gaertn. (Pili Kirbir, Dog Bane). 
Seeds and kernels contain cerebrin, glycosides, fatty acids, saponins, and 
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β-stiosterol. Cerebrin is considered the active compound. While the plant 
showed some cardiotonic and anticonvulsive effects in experimental ani-
mals, it has also been reported to cause spasmogenic and cardiotoxic 
actions (Gupta and Sharma 2007). Four cases of suicidal poisoning by con-
sumption of seed kernels were reported in Kerala. The symptoms included 
nausea, vomiting, and electrocardiographic abnormalities before death. The 
effects, attributed to cerebrin in fruits, were comparable to those that are 
usually caused by digitalis (Kino and Pai 1965). Another two cases from 
Kerala were reported with similar symptoms within 8 hours of ingestion 
of kernels (Kuntali et al. 1970). Six patients, who consumed this drug and 
showed cardiac abnormalities, were studied for neurological complications. 
Trivial effects (hypotonia, hyperreflexia, and nonspecific slowing of EEG) 
were observed suggesting depressant action on peripheral nerves or at spi-
nal synapses (Iyer and Narendranath 1975).

 29. Cerebrum noctutnum L. (Rajnigandha, Poison Berry). Flowers and leaves 
contain essential oil, Saponins, Aglycones (Tigogenin and Yuccagenin), 
Steroids, and Terpenoids and are attributed with antimicrobial, cardiotonic, 
hemolytic, and nutritive properties (Gupta and Sharma 2007). Some aller-
genic or toxic effects have also been reported, for example, contact derma-
titis (Pascricha and Kanwar 1978).

 30. Cinnamomum zeylanicum L. Synonym: Cassia cinnamon L. (Dalchini, 
Cinnamon). Bark, leaves, and cinnamon oil are attributed with astringent, 
digestive, and antiflatulent properties and used for the treatment of varied 
ailments. The principal therapeutic uses are in enterotoxic diarrhea and 
respiratory problems, but the drug has also been used for the treatment of 
gum disease, nervous tension, and infections (especially vaginal infection) 
and for improving complexion and memory. The plant is commonly used as 
a flavoring agent in curries, cakes, and sweets and as a food (Chopra et al. 
1980; Hussain 1989; Bakhru 2001; Mitra and Rangesh 2004a,b).

  An online cinnamon challenge dared people to swallow a spoonful of 
cinnamon powder without washing it down with water. It resulted in serious 
symptoms, for example, dry mouth, intense pain, choking cough with sput-
tering of terracotta smoke, suffocation (which may be life threatening), liver 
disorders, and so on. The challenge, though not new, has alarmingly revived 
since 2001 with several participants (including celebrities) taking it. More 
than 30,000 videos are on YouTube showing the suffering participants. This 
has prompted the U.S. health authorities to warn against such attempts (EU 
Food Law 2006). Toxic effects have also been reported on renal function 
(damage to kidneys and urinary bladder), headache, and abortion. Some 
precautionary measures have been advocated by Indian physicians who 
advise against its use by persons with hot constitution (Bakhru 2001). 
Coumarines are responsible for its toxic effects (Abraham et al. 2010).

  Please also see example 18 under Germany in Table 3.1 in Chapter 3 
(Abraham et al. 2010).

 31. Cissus pareira L. (Patha, Laghupatha). Root, bark, and leaves are used as 
a muscle relaxant and psychostimulant. Utility for endotracheal intubation 
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during surgery has also been reported. Hayatin and its derivatives are active 
principles of the plant (Chopra et al. 1980; Amresh et al. 2008). While no 
adverse or toxic effects were discernible in acute and sub-acute toxicity, 
studies were recommended by researchers from the National Botanical 
Research Institute, Lucknow, to validate (or refute) the safety claims for 
this medicinal plant (Amresh et al. 2008).

 32. Cissus quadrangularis Wall. Synonyms: Vitis quadrangularis Wall., 
Heliotropium indicum L. (Asthiandhana, Hadzod, Har Singar). Roots, 
stem, and leaves are used for androgenic effects and healing of wounds and 
fractured bones. Such effects were demonstrated by detailed experimental 
and clinical studies that were carried out at S.S. Hospital, Banaras Hindu 
University, Varanasi. The investigations used a range of techniques includ-
ing biochemical, isotopic tracer studies (with radioactive isotopes of Ca, 
P, S, Sr, and Proline), measurement of tensile strength, microangiography, 
and tissue culture. Efficacy was shown by both oral route and local appli-
cation of a paste that was made from the plant. Studies at King George 
Medical College, Lucknow, showed earlier radiological healing (approxi-
mately four weeks) and tensile strength judged by biting force in dental 
cases. Phytogenic steroid (isolated in crystalline form) was considered the 
active fraction. Presence of calcium (as CaC2O4) and high vitamin C con-
tent contributed to its healing effects (Pramod and Udupa 1970; Vohora 
1979; Saxena et al. 1989).

  No serious adverse effects were observed in most patients. Application 
of paste caused local itching sensation in the same patients. It subsided 
within one to two days without any medical aid (Pramod and Udupa 1970).

 33. Commiphora mukul Engl. Synonym: Balsamodron mukul Hook. 
(Guggul). It is an exhaustively studied drug, used as a crude extract, puri-
fied fractions or compounds, a single plant, and an ingredient of compound 
formulations. It is attributed with antiarthritic, anti-inflammatory, hypo-
cholesterolemic, and hypolipidemic effects. Experimental and clinical 
studies revealed efficacy in arthritis, inflammatory conditions, lipid dis-
orders, thrombosis, heart disease, and obesity. Steroidal fraction, isolated 
from petroleum ether extract, showed potent antiarthritic activity that is 
comparable to hydrocortisone and more potent versus phenyl butazone. 
Gum resin, steroid fraction, and unidentified crystalline compounds were 
considered responsible for its therapeutic value (Tripathi 1970; Vohora 
1979; Chopra et al. 1980; CHEMEXCIL 1992). During the development 
of this herbal drug as a hypolipidemic agent, the crude extract caused 
minor side effects (diarrhea, menstrual disturbances, skin rashes, etc.). 
Purification by techniques described in Ayurvedic texts lead to disappear-
ance of such ill effects. Boiling of drug in water and Triphala powder was 
used for this purpose. The powder is a mixture of three fruits (Emblica 
officinalis, Terminalia belerica, and Terminalia chebula) (Sharma et al. 
2009).

  Please also see examples 29 under Italy in Table 3.1 in Chapter 3 (Grieco 
et al. 2009).
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 34. Coriandrum sativum L. (Dhania, Coriander). Whole plant, seeds, and vola-
tile oil are used medicinally. It is a flavoring agent that is commonly used 
in curries and soups and for preparing sauces or chutneys. The plant is rich 
in vitamin A, B1, B2, and C and iron and catarrh properties. No toxic effects 
were reported. It is, however, advisable to avoid its excessive use by patients 
of asthma and bronchitis. These diseases may be aggravated by such intake 
(Bakhru 2001).

 35. Crocus sativus L. (Kesar, Zafran, Saffron). Flowers, bulbs, and stigmas are 
precious and used medicinally for varied purposes. In addition to its use as 
a coloring or flavoring agent in food, sweets, and pharmaceutical prepara-
tions, it is used for its aphrodisiac and antispasmodic effects. It possesses 
stomachic and tonic properties, promotes libido, and is useful in spasmodic 
disorders and sexual weakness. Excessive use may, however, elicit narcotic 
effects. Its use should be avoided in children and pregnant women (may 
cause abortion) (Chopra et al. 1980; WHO 2011).

 36. Curcuma longa L. (Haldi, Turmeric). Rhizomes and curcumin are highly 
reputed for antiarthritic and anti-inflammatory effects. Considerable exper-
imental and clinical data are available to support their efficacy in arthritis 
and inflammatory diseases. Other pharmacological properties attributed to 
this plant include anthelmintic, antibacterial, antifungal, antioxidant, hypogly-
cemic, hypolipidemic, antifertility, anticancer, hepatoprotective, and radiopro-
tective effects and utility in treating bronchial asthma, hypothyroidism, and 
tumors (Bhatia et al. 1964; Srimal and Dhawan 1973; Garg 1974; Banerjee 
and Nigam 1978a,b; Jain et al. 1990; Ali et al. 1995; Anto et al. 1996a,b, 1998; 
Godkar et al. 1996; Deshpande et al. 1998; Choudhary et al. 1999; Joseph 
et al. 1999; Bhagat and Purohit 2001; Balasubramanyam et al. 2004; Jagetia 
and Rajnikant 2004; Sharma et al. 2009). Some studies have probed the 
enzymatic or molecular mechanisms that are involved.

  Reports of some toxic effects are also available in experimental animals 
and allergic skin rashes and fever in human subjects (Bhawani Shankar et 
al. 1980; Jain et al. 1987; Ali et al. 1995; Joshi et al. 2003). Deterioration 
of quality during storage has also been probed (Srimal and Dhawan 1973). 
A WHO report (WHO 2011) states that though turmeric is being regularly 
used in Indian food and is considered in safe doses, exceeding recom-
mended doses may cause gastrointestinal problems. It is advisable to avoid 
the intake of this herbal drug on an empty stomach and by patients with 
blockage of bile duct, gastric ulcers, and coagulation disorders. Concurrent 
use with aspirin and warfarin may cause bleeding in susceptible persons. 
When no benefit is observed within two to three days, the drug should be 
stopped and medical advice sought. Two recent reports present contradic-
tory finding. Research from Cadila Pharmaceuticals Ltd., Dholka, carried 
out a safety assessment of a solid lipid curcumin particle preparation. The 
no-observed-adverse-effect level for this standardized preparation was 
found to be 720 mg kg−1 body weight per day (the highest dose that was 
tested in rats) (Dadhaniya et al. 2011). Scientists from the Department of 
Biotechnology, Manipal University, Manipal, investigated 200 chemical 



82 Safety Concerns for Herbal Drugs

compounds from turmeric for toxicity prediction: 184 compounds were 
predicted toxigenic, 135 mutagenic, 153 carcinogenic, and 64 hepatotoxic. 
To cross-validate their results, these workers selected curcumin (the most 
popular compound) and found that it and its derivatives may cause hepato-
toxicity in a dose-dependent manner (Balaji and Champaran 2010).

 37. Datura metal L. Synonym: D. fastuosa L. (Dhatura, Thorn Apple). Leaves, 
seeds, and roots are used for varied medicinal effects. The principal use 
is for the treatment of filariasis and helminthiasis. Other pharmacologi-
cal properties, attributed to this drug, include analgesic, antispasmodic, 
antiviral, aphrodisiac, and narcotic or sedative actions with utility in skin 
diseases, lice infestation, ulcers, earache, and sexual weakness (Hussain 
1989; Hameed and Vohora 2001; Gupta 2002; Gupta et al. 2008; WHO 
2011). Seed powder and aqueous extracts were shown to produce hypo-
glycemic (normal and alloxan diabetic) and hypocholesterolemic effects in 
rats (Gupta 2002). Withafustuosin D and E (isolated from the leaves) exi-
hibited antistress anxi olytic and antiulcer effects in rats (Maiti et al. 1997; 
Manickam et al. 1997).

  It is a poisonous plant and should be used with care. All parts of the plant 
are toxic; seeds are the most toxic. Ingestion of 100 seeds may be fatal; 
intake of 4 g of plant material may be lethal to children. While applying or 
removing leaf juice or paste of seeds, care should be taken to ensure that 
it does not get into the eyes, mouth, ears, nose, and other natural open-
ings of the body. Mixing this plant with other drugs having similar actions 
is not desirable. It may lead to serious drug interactions. Lice should first 
be removed manually using a comb before using this drug. In case only a 
few lice are found following two to three applications, there is no need to 
continue the treatment. Hyocyamine, hyosine, and atropine are responsible 
for its medicinal and toxic effects. Physostigmine (0.5–2 mg in adults and 
0.02 mg kg−1 by slow intravenous injection) may be used as an antidote to 
Datura poisoning (Rates 2001; Hameed and Vohora 2001; WHO 2011). 
Chronic treatment with ethanolic extract of seeds increased rat brain lipid 
peroxidase and catalase activity. It also impaired the activities of aldolase 
and glucose-6-phosphate dehydrogenase and decreased nucleic acid metab-
olism (Hasan and Kushwaha 1987).

  Please also see example 10.4.6 under Brazil in Table 3.1 in Chapter 3 
(Rates 2001).

 38. Datura stramonium L. (Datura) is a sedative and narcotic plant that is used 
for varied medicinal effects and as an intoxicant. Large doses may be fatal 
(Saini 2004).

 39. Eletteria cardamomum L. (Chotti Elaichi, Cardamomum). Seeds, bark, 
and essential oil are attributed with analgesic, antiemetic, antispasmodic, 
appetizing, carminative, digestive, antimicrobial, and anti-inflammatory 
and stimulant properties. It is commonly used as a flavoring agent in food 
items, tea, sweets, and “pan” and used to treat digestive (nausea, vomiting, 
indigestion) and inflammatory problems and in bronchial asthma (Chopra 
et al. 1980; Lodha and Kabra 2004; WHO 2011).
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  Traditionally, cardamom seeds are considered safe owing to their long 
use in food and beverages. While no adverse effects have been observed, 
some reports indicate that the seeds can trigger gallstone colic and so are 
not recommended in patients with gallstones. Medication with this herbal 
drug should be restricted to mild nausea and vomiting from gastrointesti-
nal causes and pregnancy. Severe cases may have other underlying causes 
(including kidney failure, stomach cancer, brain tumor, psychogenic vomit-
ing, etc.) for which proper medicinal advice should be sought (WHO 2011).

 40. Embellia officinalis L. Synonym: Phyllanthus emblica L. (Amla, Amlaki, 
Indian Gooseberry). Fruits are attributed with varied medicinal properties 
and therapeutic uses. These include anabolic, anticarcinogenic, antioxidant,  
cooling, and immunostimulant actions. It is highly reputed for boosting 
general resistance of the body to diverse infections and diseases. It is a 
rich source of vitamin C for use in nutritional deficiencies, pregnancy, 
and chronic ailments. The active principles are ascorbic acid, phyllemb-
lin, and terpenoids. The fruits are used as such and as a prime ingredient 
of a popular Ayurvedic Rasayana formulation: Chyvanprash. The latter is 
manufactured and marketed by many reputed pharmaceutical companies 
on the Indian subcontinent. It is promoted to be a general tonic and prevent 
or treat varied diseases including gastrointestinal problems, acidic gastri-
tis, duodenal ulcers, chronic infections, respiratory problems, and general 
debility (Vohora 1979; Chopra et al. 1980; Vohora and Wani 1987; Panda 
et al. 2002; Mungatiwar and Phadke 2004; WHO 2011).

  Amlaki powder is generally a safe medicine. No toxic or adverse effects 
have been reported even with continuous use. Ethanolic extract produced no 
cellular toxicity. Use by a large population for varied indications points to 
its safety in all age groups, including pregnant and nursing women, infants, 
and children. A WHO monograph (2011) recommended some precaution-
ary measures: (1) Because of its coolant properties, individuals intolerant 
to cold should take it along with ginger powder with honey in warm water. 
(2) It is slightly bitter or sour in taste. Mixing with sugar or honey makes 
ingestion of the powder easier.

 41. Eugenia jambolana Lam. Synonym: Syzgium cumini L. (Jamun, Black 
Plum). Fruits, seeds, and flowers are used. The principal therapeutic value 
for this herbal drug is for the treatment of diabetes mellitus. Besides 
hypoglycemic and antihyperglycemic effects, it has also been reported to 
have antiallergic, antifertility, antimicrobial, and antioxidative properties. 
Experimental studies confirmed its principal activity against alloxan- or 
streptozotocin-induced hyperglycemia in rats and rabbits. Clinical studies 
revealed marked lowering of blood sugar levels in non-insulin-dependent 
diabetes mellitus (NIDDM) and associated cataract. Highly active com-
pounds have been isolated from its fruits and pulp. Increase in Cathepsin B 
activity and insulin secretion were proposed as the mechanisms that were 
involved. The antifertility effects were attributed to the oleoneolic acid 
that is present in the drug (Brahamchari and Augustu 1961; Mukherjee et al. 
1963, 2004; Chaudhury and Vohora 1970a,b; Vohora et al. 1973; Vohora 
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1979; Chopra et al. 1980; Bansal et al. 1981; Rathi et al. 2002; Kar et al. 
2003; Mishra and Adra 2004; Vohora and Vohora 2005; Bagiga et al. 2011).

 42. Ferula asafetida (Heeng, Devil’s Dung, Asafetida). Dried latex and resin-
ous gum are used as a condiment, relished in India and Iran. It is commonly 
used as a flavoring agent in curries, meatballs, and pickles. The plant is 
also attributed with antiflatulent, antispasmodic, aphrodisiac, and nervine-
stimulant properties. It removes gas and associated gastric pain. Excessive 
use may cause toxicity: severe vomiting and dehydration. It should not be 
given to infants and children (Bakhru 2001).

 43. Ficus bengalensis L. (Bargad, Vat Vraksha, Banyan Tree). The bark is 
attributed with hypoglycemic or antihyperglycemic properties with util-
ity in diabetes mellitus. This has been validated by some scientific stud-
ies. Investigations in experimental animals (mice, rats, rabbits, and dogs) 
confirmed these effects. A linear dose–effect relationship was observed 
with the ethanolic extract of bark. No activity was observed in depancrea-
tized animals and when detannated extracts were used. Lack of activity 
with tannin-free extracts indicates that one of the mechanisms involved 
was inhibition of glucose absorption from the gastrointestinal tract (GIT). 
This raises the question whether the absorption of other essential nutrients 
was also inhibited. No activity in depancreatized animals suggests that the 
mechanism of action was similar to that of Tolbutamide. Aqueous extract 
showed no effect on glucose uptake in rat diaphragm. Inhibitory action was 
noted against insulin-degenerative process. Further stimulant activity was 
observed on insulin secretion from the islets of Langerhans in the pancreas. 
The active compounds isolated from the plant include β-sitosterol; flavonoi-
dal compounds A, B, and C; glycosides in fraction B, lecucoanthocyanin-
3-0-delta galactosyl glycoside, quercetin-3-galactoside, and pellarigonidin. 
The last compound was found to be more effective versus others principles 
that are isolated from the plant (Chaudhary et al. 1961; Mishra and Adra 
2004). While no serious adverse or toxic effects have been reported, Mishra 
and Adra (2004) recommended at least the following studies on traditional 
herbal drugs or formulations that are used for the treatment of diabetes mel-
litus: (1) LD50, (2) subchronic toxicity for 120 days in normal and diabetic 
animals, (3) life-term animal studies to probe effect on survival time, effect 
on pancreas (protective or toxic), and (4) clinical trials under controlled 
conditions.

 44. Glycyrrhiza glabra L. (Mulethi, Yarti Madhu, Licorice). Roots or tubers 
and glycyrrhizin are used for medicinal purposes. Its principal utility is for 
the treatment of respiratory ailments (expectorant and antitussive action), 
but this herbal drug is also attributed with various properties: antiarthritic 
anti-inflammatory, antimicrobial, (bacteria and viruses), antimutagenic, 
febrifuge, and immunomodulatory actions. It has been used for the treat-
ment of cough and cold, gastrointestinal problems (diarrhea, hyperacidity, 
gastric or peptic ulcers), gynecological problems (menopausal syndrome), 
tumors, Alzheimer’s disease, and HIV. Glycyrrhizin inhibits inflam-
mation and prostaglandin synthesis. The drug is reported to enhance 
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availability of estrogen after menopause (Vohora 1979; Chopra et al. 1980; 
Naqvi et al. 1991; Mungantiwar and Phadke 2004; Kaur et al. 2009, 2012; 
Chandrasekaran et al. 2011; Shah et al. 2011; WHO 2011).

  Though licorice roots are widely used in cough syrups for soothing irri-
tation both in the throat and stomach, prolonged use in large doses has been 
reported to cause hypertension and edema (with puffiness in the body) in 
some patients. This undesirable effect has been attributed to the main sapo-
nin principle in the roots, glycyrrhizin, its sapogenin, and glycyrrhitinic 
acid. It is advisable to avoid its use in pregnant women and in patients with 
hypertension and renal disease (Premila 1989; Bakhru 2001; Luyckx 2012). 
Licorice interacts with Spironolactone, which offsets the former’s effects 
(Parmar 2005).

  Please also see example 32 under Japan in Table 3.1 in Chapter 3 
(Homma et al. 1993).

 45. Gymnema sylvestre R. Br. Synonym: Ascelepias germinata Roxbin 
(Gurmor). Roots and leaves as such, and their crude extracts have been 
used extensively for the treatment of diabetes mellitus and obesity on the 
Indian subcontinent, Australia, Japan, and Vietnam. Other properties 
attributed to this herbal drug include antiallergic, antibacterial, and anti-
viral effects. Experimental studies in normal and against induced hyper-
glycemia (alloxan, streptozotacin, and pituitary extract) revealed marked 
action on fasting blood sugar (comparable to Tolbutamide) and favorable 
effect on glucose tolerance, glucose homeostasis, glycosuria inhibition, and 
longevity in experimental animals. Preventive action was also observed 
against alloxan-induced cataract in rats. Clinical studies showed moderate 
activity in normal subjects and diabetic patients with the aqueous extract in 
NIDDM and IDDM patients. Enhancement of endogenous insulin (secre-
tion and release) and promotion of regeneration of islet-cells of pancreas 
were suggested. The active compounds are GS-4, gymnemic acid, gurma-
rin (a polypeptide of 85 amino acids), lupeol, stigmasterol, saponins, poly-
saccharides, and terpenoid sweetness inhibitors (Wahi and Chunekar 1964; 
Vohora 1979; Chopra et al. 1980; Bone 1996; Rathi et al. 2002; Kar et al. 
2003; Porchezhian and Dobriyal 2003).

  Adequate safety data are not available on this herbal drug with wide 
usage. This aspect needs scientific attention. The plant extracts can tem-
porarily reduce or abolish taste sensation of sweetness or bitterness. Some 
efforts have been made to mask its bitter taste in preparations containing 
this plant. A detailed review is available on its chemistry, pharmacology, 
and patients (Porchezhian and Dobriyal 2003).

 46. Holarrhena antidysentrica Wall. (Kurchi, Kutaja, Tellycherry). Bark and 
seeds are attributed with antiamoebic, antidiarrheal, antidysenteric, and 
astringent properties. The principal therapeutic use of this herbal drug is in 
irritable bowel syndrome and gastrointestinal problems (including entero-
toxic diarrhea, irritable colon, and E. coli infection). It has been used as a 
single drug and in combination with other herbal ingredients in Ayurvedic 
formulations. Experimental and clinical studies are available to support its 
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efficacy on dysentery (Pravatika) and irritable bowel syndrome (Grahni). 
A recent report described its use in cases of malaria. This plant contains 
alkaloids—conamine, conkurchine, conessimine, holarrhemine, and so 
on—which are responsible for its medicinal properties (Vohora 1979; Mitra 
et al. 2004a,b; Verma et al. 2011; WHO 2011).

  While no side effects or toxicity have been mentioned in classical 
Ayurvedic texts and in some clinical studies with Kutaja powder at rec-
ommended doses (both as a single drug and in formulations), it may cause 
distention of the abdomen after using for a few days. A WHO monograph 
(2011) mentioned some constipatory action on prolonged use and hyperten-
sion in some patients. It is recommended to (1) discontinue the drug soon 
after the diarrhea is checked and (2) use with caution or under medical 
supervision in pregnant women and hypertensive patients. Ingestion by the 
nursing mother is, however, safe for the baby.

 47. Hypericum perforatum L. (Basanti). The plant causes dermatological prob-
lems and blisters. Hair loss has been observed in animals (Saini 2004).

 48. Jatropha curcus L. (Ban Rend). Intake of seeds causes diarrhea (Saini 
2004).

 49. Lathyrus spp., L. aphacea L. (Ankari), L. sativa (Latari). Ripe seeds are 
narcotic. Toxicity with whole plants causes lathyrism in man and animals 
(Saini 2004). Some popular pulses used as food in India have been reported 
to be adulterated with cheaper products causing such poisoning (Vohora 
1974).

 50. Lepidium sativum L. (Chamsur Halun). It is claimed to possess varied prop-
erties, but most of these claims have not been investigated. Vohora and Khan 
(1977) carried out studies on some Unani herbs for their antifertility effects 
and found no antiovulatory activity in this plant. Pharmacological investi-
gations on the ethanolic extract of seeds, by the same group, revealed car-
diac and skeletal muscle stimulant effects. The presence of a cardioactive 
substance was suggested, which was found to be unstable in solution and 
exhibited tachyphylaxis in anesthetized cats. This effect was possibly medi-
ated through adrenergic mechanisms. No gross or behavioral toxic effects 
were discernible in doses up to 1 g kg−1 i.p. in mice (Vohora and Khan 1977). 
Seeds given with milk have been used to induce abortion (Saini 2004).

 51. Momordica charantia L. (Karela, Bitter Gourd). Fruits are highly reputed 
for their hypoglycemic or antihyperglycemic actions for therapeutic use 
in diabetes mellitus. Many experimental and clinical studies are avail-
able to support its value in this disease. Investigations were carried out 
in normal and various models of experimental diabetes (alloxan, strepto-
zotocin, anterior pituitary extract, and glucose feeding) using fresh fruit 
juice, crude extracts, and purified principles (charantin, karara, momordin, 
oleonolic acid-3-0-monodesmoside, and polypeptides). The purified prin-
ciples revealed more potent activity versus tolbutamide. Clinical studies 
showed moderate activity in NIDDM patients. Pancreatic and extrapancre-
atic mechanisms have been proposed. These include (1) improved insulin 
utilization and (2) decreased insulin resistance. Synergistic effects were 
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reported with metformin and glibenclamide. Besides its antidiabetic prop-
erties, the plant has been attributed with favorable activity on lipid profile 
and thyroid function (Chaudhury and Vohora 1970b; Vohora et al. 1973; 
Vohora 1979; Chopra et al. 1980; Mishra 2004; Mishra and Adra 2004; 
Mukherji et al. 2004; Vohora and Vohora 2005).

  LD50 of 50% ethanolic extract of fruit was found to be 68.1 mg kg−1 
in mice. Detailed toxicity studies are not available. Large quantities of 
the extract induced lesions and affected testicular function in dogs. 
Abortifacient effects and death of pregnant rabbits (due to uterine bleed-
ing) were reported. Adverse effects, observed in clinical studies, range from 
mild headache to serious reactions (e.g., hypoglycemic coma and convul-
sions) in children. This calls for caution and warrants further investigation 
and monitoring. Detrimental interactions may occur on concurrent use with 
modern antidiabetic medicines (Dixit et al. 1978; Raman and Lau 1996; 
Tongia et al. 2004; Gupta et al. 2005).

  Please also see example 47 under the United Kingdom in Table 3.1 in 
Chapter 3 (Raman and Lau 1996).

 52. Mucana pruriens L. (Kappikachu). Seeds and fruits are attributed with aph-
rodisiac, anti-inflammatory, hypocholesterolemic, and nervine tonic prop-
erties. This herbal drug is useful for treating sexual dysfunction and nervine 
disorders including Parkinson’s disease. Experimental studies, using seed 
powder (75 mg kg−1 per day), showed marked enhancement of sexual activ-
ity in male rats. Different components of copulatory behavior (mount fre-
quency and latency, intromission frequency and latency) were influenced by 
the drug. The plant contains e-DOPA, which is reported to arouse sexual 
desire in patients who are suffering from Parkinson’s disease. Other notable 
chemical compounds present in the plant are alkaloids and β-sitosterol. The 
alkaloids have promoted sperm count and increased weights of testes and 
prostate glands. No citable clinical reports are available (Akbarsha et al. 
2004; Mishra and Singh 2004; WHO 2011). Some adverse effects (diarrhea 
and weight loss) have been reported on prolonged use. These were attrib-
uted to the protein fraction. Judicious use at recommended doses is well tol-
erated. Discontinuation of the drug may be necessary in case of unchecked 
diarrhea (WHO 2011).

  Please also see example 10 under Brazil in Table 3.1 in Chapter 3 (Rates 
2001).

 53. Myristica fragrans (Nutmeg). Dried seeds, kernels, and oil are used as 
flavoring agents in food, liniments, perfumery, and hair lotions. The drug 
is attributed with carminative and antispasmodic properties. It should be 
taken in small doses; intake of even a teaspoon may induce toxic symptoms, 
for example, gastritis, vomiting, restlessness, giddiness, and hallucinations. 
Large dosage excites the motor cortex and may lead to epileptic convulsions 
and produce lesions in the liver (Bakhru 2001).

 54. Nardostachys jatamansi DC. (Jatamansi). Roots and seeds are attrib-
uted with adaptogenic, antiarrhythmic, anticonvulsant, antihypertensive, 
and antioxidant properties. The drug has been reported to be useful in 
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Alzheimer’s disease, bronchial asthma, as a protective agent against liver 
damage and cerebral ischemia, gynecological disorders (including post-
menopausal problems), nervine disorders (e.g., Parkinson’s disease), and 
skin diseases. The active constituents isolated from it are Jatamansone 
and Valaranone (Arora 1965; Vohora 1979; Gupta 1989; Ali et al. 2000; 
Hameed and Vohora 2001; Salim et al. 2003; Rao et al. 2005; Ahmad et al. 
2006; Lyle et al. 2009; WHO 2011; Sharma and Singh 2012).

  LD50 of the ethanolic extract of roots was found to be 569 ± 20.8 mg 
kg−1 i.p. in albino rats. No mortality was found following oral intake of the 
extract up to 1 g kg−1. The extract affected the central and autonomic ner-
vous system and behavior during the first 4 hours after oral and i.p. adminis-
tration in a dose-dependent manner. At a dose of 500 mg kg−1 i.p., it caused 
loss of righting reflex. No consistent loss of body weight and other untoward 
effects were observed (Singh and Rastogi 1972; Rasheed et al. 2010).

 55. Papaver somniferum L. (Afim, Opium, Poppy). Seeds and roots are used 
for medicinal purposes and as an intoxicant. The seeds are a source of fatty 
oil and have nutritive value for use in food, breads, sweets, confectionery, 
and curries. These are attributed with cooling, thirst quenching, and feb-
rifuge properties and are useful in gastric irritation, inflammation, bili-
ary problems, pain, and nonspecific fevers and for the control of vomiting 
in cholera. Roots are stimulant and tonic. Excessive use is harmful and 
causes intoxication. It should not be used in (1) infants or children, (2) preg-
nant women, (3) sensitive individuals, and (4) patients with renal disease 
(Bakhru 2001).

 56. Picrorhiza kurroa Royle. ex Benth. (Kutki, Katuka). The roots, extracts, 
and active principle—Picrorhizin or Kutkin (an iridoid glycoside)—is 
principally used in hepatic disorders and jaundice. This herbal drug is also 
attributed with diverse pharmacological properties including antiallergic, 
antiasthmatic, anti-inflammatory, antimicrobial, antipyretic, antispasmodic, 
antiviral, bitter tonic, free radical–scavenging, and immunomodulatory 
effects. It is reported to be useful for treating allergic reactions, bronchial 
asthma, and ischemic heart disease (Vohora et al. 1972; Vohora 1979; Doshi 
et al. 1983; Pandey 1989; Balachandran and Govindarajan 2004; Mishra 
2004; WHO 2011).

  Ethanolic extract (100–400 mg kg−1 i.p.) revealed no mortality or behav-
ioral changes up to 400 mg kg−1 during the 48-hour period of observation; 1 
out of 10 mice in the group treated with 500 mg kg−1 i.p. died after 36 hours 
of injection. Rats treated at these doses showed no discernible symptoms 
and effect on spontaneous motor activity. Clinical studies (at recommended 
doses) exhibited no adverse effects in patients who were treated for liver 
disease and jaundice. Large doses are purgative and should be used with 
caution in patients with loose motions and in pregnant women. The bitter 
taste of their herbal drug may induce nausea and vomiting in sensitive indi-
viduals. This tendency can be marked by consuming the drug along with 
honey or sweet syrup. Jaundice with complications (e.g., itching, weight-
less, edema) should be properly investigated and treated under medical 
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supervision. In a clinical study (random, placebo controlled, double blind) 
in 72 patients with bronchial asthma, the results were not very encourag-
ing. No significant reduction in clinical exacerbation, need for bronchodila-
tors, or improvement in pulmonary function was observed. Fifty patients 
dropped at different stages of the study. Significant side effects were noted 
in 10 patients (vomiting: 4, anorexia: 3, itching: 2, and giddiness: 1). As 
this herbal drug is frequently used (singly and in formulations), further 
investigations are warranted to probe the safety aspects (Doshi et al. 1983; 
Balachandran and Govindarajan 2004; WHO 2011).

 57. Piper longum L. (Pipal, Pippali). Fruits and leaves contain lignans, piper-
amides, dihydropiperonaline, cyclohexane derivatives, and so on. The plant 
is attributed with adaptogenic, anthelmintic, antiallergic, antiphlegmatic, 
antitussive, appetizing, decongestant, expectorant, immunomodulatory, 
tonic, and vasorelaxant properties. It is used for the treatment of various 
diseases: diarrhea, chronic dysentery, asthma, Alzheimer’s disease, isch-
emic heart disease, male reproductive dysfunction, and so on. (Dhar 1989; 
Balachandran and Govindrajan 2004; Mishra 2004; WHO 2011).

  Pippali powder is considered to be safe (at the recommended doses) for 
the treatment of cough and respiratory ailments. While Ayurvedic texts 
do not mention any toxicity or adverse effects from its use, a WHO mono-
graph (2011) does not advise its long-term use as a single plant; it should 
be taken with honey and warm water. LD50 values have been reported to be 
750–800 mg kg−1 in mice.

 58. Pongamia pinnata Merr. (Karanj). Seeds have been reported to possess 
anthelmintic, antibacterial, antifungal, and insecticidal properties. It is used 
for the treatment of skin diseases (e.g., eczema, herpes genitalis and herpes 
zoster, leprosy, leucoderma, ringworm, scabies), gonorrhea, impetigo, pity-
riasis versicolor, and so on. Petroleum ether extracts demonstrated reversal 
of cognitive deficit following a two-week treatment in experimental models 
of Alzheimer’s disease. Essential oil is responsible for its medicinal effects 
(Babu et al. 1995; Mishra 2004; WHO 2011).

 59. Pterocarpus marsupium Roxb. (Bijsar). Heartwood and gum (Kino) is 
used for medicinal purpose; its principal actions are hypoglycemic or anti-
hyperglycemic for use in the treatment of diabetes mellitus. Experimental 
studies in animals and some clinical reports are available to support its 
utility in this disease. Water kept overnight in tumblers (made from the 
heartwood of this plant) is claimed to be of value for diabetic patients and 
in chest pain. While these tumblers are sold in the Indian markets, no sci-
entific studies are available to validate (or refute) the claims of their effi-
cacy. Clinical studies with crude extract and purified principles exhibited 
encouraging results in NIDDM. Other properties attributed to the plant 
include hypotensive effects and utility in cardiovascular diseases. Some 
chemical compounds isolated from the plant are epicatechin, marsupin, 
massipol, pterostilbine, and pterosupin (Gupta 1963; Mukherjee et al. 1963; 
Shah 1967; Chaudhury and Vohora 1970b; Vohora 1979; Chakravarthy et 
al. 1982; Mishra 2004).
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  While no adverse effects were discernible in clinical studies, antidia-
betic activity in some reports was attributed to marked reduction in glucose 
absorption from the GIT due to the high tannin content in this herbal drug. 
It is not known whether there was concurrent hindrance to the absorption 
of other essential nutrients also. This needs to be investigated. Epicatechin 
(1 g kg−1) was found to be nontoxic in rats (Mukherji et al. 2004; Vohora 
and Vohora 2005).

 60. Randia dumetorum Retz. Synonym: Catunoregm spinosa Thunb. (Menphol, 
Emetic Nut). The fruit pulp has been attributed with varied medicinal prop-
erties and uses: analgesic, anthelmintic, antifertility, anti-inflammatory, 
anti microbial (including antiviral), and emetic effects. It is claimed to be 
useful for the treatment of poisonous snake bite cases. Some phytochemical 
and pharmacological studies are available for this herbal drug. Chemical 
compounds isolated from the plant are 3-β-glucoside, oleonolic acid, sapo-
nins, and so on. The latter has been reported to cause irritation of mucus 
membranes and hemolysis of whole blood and washed blood corpuscles 
(hemolytic index 1 out of 40,000). It showed emetic and expectorant action 
in dogs due to its irritant action on the gastric mucosa. Other toxic effects 
include hypertensive effects in rabbits and dogs (fatal in large doses), low-
ering of tone and motility of isolated rabbit intestine, and cardiac arrest in 
perfused heart preparations, and so on (Gupta and Sharma 2007).

 61. Ricinus communis L. (Eranda, Castor bean). Roots, bark, stems, seeds or 
beans, and castor oil are used for varied medicinal effects and therapeu-
tic uses. These include its antiarthritic or anti-inflammatory and laxative 
properties with utility in idiopathic constipation, liver disease, rheuma-
toid arthritis, and sciatica. Citable reports on controlled clinical trials are 
not available. These are warranted because the drug is widely used in the 
above-mentioned conditions in Ayurveda. Phytotoxins present in seeds and 
ricin (a lectin) in seeds and pods are poisonous. Severe diarrhea and gastro-
intestinal problems have been reported (Khanna et al. 1969; Chopra et al. 
1980; Premila 1989; Mishra 2004; Rates 2001; Saini 2004; Bnouham et al. 
2006; Coopman et al. 2009).

  Please also see examples 8, 9, and 25 under Belgium (Coopman et al. 
2009), Brazil (Rates 2001), and example 35 under Morocco (Bnouham 
et al. 2006) in Table 3.1 in Chapter 3.

 62. Semecarpus anacardium L. (Bhilwa, Marking Nut). Fruits, seeds or ker-
nels, pulp, and bark are used. This herbal drug contains oil, anacardic acid, 
bhilwanol, and semecarpol. It is attributed with various medicinal proper-
ties and uses, for example, anthelmintic, antiarthritic, anti-inflammatory, 
antimicrobial, antimutagenic, antioxidant, and immunomodulatory proper-
ties. The drug retards lipid peroxidation and is used for creating diverse 
diseases including sciatica pain.

  It is a toxic drug causing irritation during excretion from the urinary 
tract skin and perianal region. This results in urticaria, rashes, and bleed-
ing. A report claims that it is simple to control these symptoms by admin-
istration of antihistaminic drugs. Anacardic acid is considered the toxic 
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principle (Khanna et al. 1969; Vohora 1979; Chopra et al. 1980; Vohora and 
Wani 1987; Mishra 2004).

 63. Swertia chirata Roxb. ex Flem. (Chirayata). The whole plant is attrib-
uted with diverse pharmacological properties and uses anthelmintic, 
anti- inflammatory, antimalarial, antipyretic, antitubercular, cholagogue, hepa-
toprotective, laxative, and stomachic effects with utility in gastrointestinal 
disorders, nonspecific fevers, liver disease, leishmaniasis, diabetes, and so 
on (Chopra et al. 1980; WHO 2011). While crude powder generally causes 
no toxicity, a WHO monograph (2011) advised certain precautionary mea-
sures: (1) Patients on other antidiabetic drugs should be given with cau-
tion as it may potentiate the hypoglycemic action, (2) medication should 
be stopped if the fever is not mitigated within a few hours or the symptoms 
aggravate, (3) patients with very high fever and chronic fever should, pref-
erably, avoid this drug and seek medical advice, and (4) pregnant women 
should use it with caution.

 64. Symplocos racemosa Roxb. (Lodhra). Bark and seeds possess varied 
medicinal properties: anti-inflammatory, antimicrobial, astringent, and 
styptic effects with utility in treating diverse conditions including gyneco-
logical disorders (leucorrhea, menorrhagia, and metrorrhagia). While no 
adverse effects are observed at recommended doses, some precautions have 
been recommended: (1) It is advisable to diagnose the cause of leucorrhea 
before initiating the medication. (2) Overdose or intake on an empty stom-
ach may cause a feeling of heaviness in the abdomen, nausea, and vomit-
ing in persons who are prone to gastrointestinal problems. The symptoms 
can be controlled by taking a light and liquid diet. (3) Spicy and sour food 
items (yoghurt) and stress should be avoided. Mental stress aggravates leu-
corrhea. (4) The dose should be reduced if the menstrual flow is reduced. 
(5) Long-term use should be avoided in pregnant women. The use by nurs-
ing mothers is, however, safe for the baby (WHO 2011).

 65. Syzgium aromaticum L. (Laung, Lavang, Clove). Dried flower buds and 
oil are attributed with analgesic, anesthetic, antiseptic, antispasmodic, car-
minatives, digestive, stomachic, and rubefacient properties and utility in 
toothache. The drug causes local and systemic adverse effects: (1) Irritant 
and pungent actions. Care should be taken that the oil, used for treating 
toothache, does not touch the gum and tongue. Application in deep dental 
cavities needs caution. If its topical application fails to relieve pain, advice 
from a dental physician should be taken. (2) Clove is toxic. Oral use in large 
doses (3.7 g kg−1 body weight) may be life-threatening. (3) Undiluted clove 
oil may cause itching and rashes (even burns), so even local application 
needs caution. (4) Enough information on safety aspects for its oral use is 
not available. Such use should, therefore, be avoided especially, in pregnant 
and nursing women (WHO 2011).

 66. Tachyspermum ammi (Bishop’s Weed). Seeds, leaves, and seed oil are used 
as a spice and flavoring agents in food, toothpastes, and mouthwashes. It 
possesses antiseptic, antispasmodic, antioxidant, carminative, digestive, 
diuretic, and germicidal properties. Excessive use may lead to dehydration, 
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reduce milk secretion and semen volume, and cause damage to eyes 
(Bakhru 2001).

 67. Tamarix indica (Imli, Tamarind). Fruit pulp, leaves, and bark are used in 
food, culinary preparations, and chutneys. This herbal drug is attributed 
with antiflatulent, astringent, cooling, digestive, diuretic, and relaxant prop-
erties and utility in treating biliary disease. Its sour taste may cause hyper-
acidity and cough. It is also said to cause sexual weakness (Bakhru 2001).

 68. Taxus baccta L. (Talispatra, Zarnab). Its leaves are reported to show anti-
cancer, antifertility (anti-implantation), antiseptic, antispasmotic, carmina-
tive, cardiotonic, diuretic, emmenagogue, hypotensive, and tranquilizing 
properties. Plant cell factories constitute an alternative source for anti-
cancer phytochemicals that are biosynthesized in Taxus spp. The nature 
has made this a chosen plant for biotechnological production of Taxol, the 
active principle of this herbal drug (Khanna et al. 1969; Vohora and Kumar 
1971; Vohora 1972; Malik et al. 2011).

  The total extract of the leaves showed LD50 i.p. value of 5 g kg−1 (after 
24 hours) and 2.2 kg−1 (after 48 hours) in albino mice. Hypotensive action, 
observed with this extract, was not found to be medicated through choliner-
gic nerves, vagus, ganglia, carotid receptors, sympathetic, or histaminergic 
mechanisms. It was attributed to direct depressant action on the CNS and 
cardiac muscles (Vohora 1972).

 69. Terminalia arjuna Wight & Arn. (Arjun). The bark is primarily used for 
the treatment of heart disease in Ayurvedic medicine (angina pectoris, con-
gestive heart disease, coronary artery disease, cardiac arrhythmias, etc.). It 
is attributed with various pharmacological properties: antiarrhythmic, anti-
coagulant, antimitogenic, antioxidative, antitumor, antiviral, diuretic, hypo-
lipidemic, thrombolytic, and so on. Considerable experimental and clinical 
data are available to support its protective and curative value in cardiac 
ailments. The effects have been probed for its efficacy when used as a sin-
gle plant and as an ingredient of herbal formulation (Apana and Hartone). 
The stem bark has shown potent antihypercholesterolemic effects in rab-
bits. It reduced total cholesterol, low-density lipoprotein, very low den-
sity lipoprotein, free fatty acids, phospholipids, and elevated high-density 
lipoprotein in hypercholesterolemic rabbits. Ethanolic and aqueous extracts 
exhibited hypotensive, bradycardiac, myocardial depressant, and relax-
ation of epinephrine-contracted aorta in experimental animals. Stem bark 
increased endogenous superoxide dismutase and reduced glutathione, cata-
lase, and thiobarbituric acid–reactive substances in the heart and protected 
the heart from oxidative stress during ischemic–reperfusion injury in vitro. 
Mechanisms of action were also investigated.

  Clinically, the stem–bark extract demonstrated its efficacy in angina 
and ameliorative effect in hypertension and heart failure cases. The drug 
is quite safe at doses that are prescribed in traditional systems of medicine. 
LD50 for the crude extract was found to be 2.5 g kg−1 i.p. in mice. Rats and 
rabbits did not show any morality, untoward effects, and histopathological 
changes in heart, liver, and kidneys in doses up to 10 g kg−1 po that are 
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administered for 40 days. Mice appear to be more sensitive to this herbal 
drug versus rats and rabbits. Clinical studies at optimum dose (1–2 g per 
day) in patients with coronary artery disease revealed that the drug was 
well tolerated. While some patients complained of mild gastritis, constipa-
tion, and headache, no metabolic, hepatic, or renal toxicity was observed 
in patients who were given this drug for more than two years (Singh et al. 
1982; Pathak et al. 1990; Tiwari et al. 1990; Jain et al. 1992; Dwivedi and 
Agrawal 1994; Bharoni et al. 1995; Gauthaman and Mishra 2004; Gupta et 
al. 2005).

 70. Thevetia neriifolia Juss. ex Staud. Synonym: T. peruviana Schem. (Pila 
Kaner, Yellow Oleander). Kernels or seeds of this ornamental shrub are 
primarily used as a cardiotonic. All parts of the plant have been used in folk 
medicine for varied medicinal effects and as an insecticide. Experimental 
and clinical reports support its beneficial action in cardiac ailments (Arora 
and Rangaswami 1972; Vohora 1979; Chopra et al. 1980). These have 
been attributed to glycosidal principles: Peruvoside, Ruvoside, Thevetin, 
Neriifolin, Cerebrin, and so on.

  All parts of the plant (particularly seeds and latex) may produce toxic 
effects in man and animals in large doses. These range from diarrhea 
(bark), abortion, and heart block (seeds and latex). Heart block is produced 
through significant interference with ATPase-medicated Na, K pump, and 
electrical conduction mechanisms. A dose of just two seeds is already toxic 
for adults, and death may follow in ingestion of 8–10 seeds. There are some 
reports about its suicidal use. Clinical features of its toxicity resemble those 
of digitalis but with more rapid onset. Ingestion causes burning sensation in 
mouth, tingling of tongue, dryness of throat, nausea, vomiting, and giddi-
ness. Electrocardiogram changes include atrioventricular block, bradycar-
dia, and depression of the ST segment. Death is preceded by a sharp fall 
in blood pressure and arrhythmia. Toxic glycosides are considered respon-
sible for its poisonous effects (Arora and Rangaswami 1972; Pahwa and 
Chatterjee 1990; Rates 2001; Saini 2004).

  Please also see examples 10.3 and 11 under Brazil (Rates 2001) and 
Canada (Pahwa and Chatterjee 1990) in Table 3.1 in Chapter 3.

 71. Tribulus terrestris L. (Chotta Gokhru). Its fruits and whole plant are pri-
marily used for diuretic effects. Other medicinal properties that are attrib-
uted to this plant include antimicrobial, anti-inflammatory, aphrodisiac, 
emollient, cytoprotective, and styptic effects. Therapeutic utility has been 
reported for the treatment of gastrointestinal disorders, renal and cystic 
stones, and enlarged prostates (Seth and Sethy 1970; Vohora 1979; Chopra 
et al. 1980; WHO 2011).

  The seeds have exhibited hepatotoxic effects in rats. It is advisable to give 
de seeded fruits in patients with liver dysfunction who are under medical 
supervision. Serious urinary symptoms (pus and blood in urine and inabil-
ity to urinate) should not be treated with this drug. Medical advice should 
be sought in such cases. A soft digestive diet and abstaining from frequent 
or strenuous sex are advisable to patients with urinary disorders. Mild joint 
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pain in both arms was found to be the common adverse effect following 
treatment with a formulation (containing this drug) that is administered 
to treat benign-type hyperplasia (Talasaz et al. 2010; Sengupta et al. 2011; 
WHO 2011).

  Please also see examples 26 under Iran (Talasaz et al. 2010) in Table 3.1 
in Chapter 3.

 72. Tylophora asthmatica Wight & Arn. Synonym: Tylophora indica Herr. 
(Anantamul). Its leaves contain Tylophorine and Tylophorinine. The plant 
is attributed to its antiasthmatic and anticancer properties. Considerable 
experimental and clinical evidence exists for its beneficial use in bronchial 
asthma and allergic rhinitis (Vohora 1979; Chopra et al. 1980; Mishra 2004; 
WHO 2011).

  A crossover double-blind study with one leaf daily (chewed and swal-
lowed early in the morning) showed good effect in cases of bronchial asthma 
and allergic rhinitis following a 4–12-week treatment. Some side effects, for 
example, sore throat, irritation of mucus membranes of tongue, loss of taste 
for salt, and/or morning nausea, were observed in 53% of treated patients 
(Shivpuri et al. 1969).

 73. Vinca rosea L. Synonym: Catharanthus roseus G. Don. (Sada Bahar, 
Red Periwinkle). The whole plant and flowers are used for medicinal pur-
pose. The principal use of this herbal drug is for the treatment of cancer. 
Considerable experimental and clinical data are available to support its 
value in this disease. Its active principles are Vinblastine, Vincristine, and 
Vindoline. Other chemical constituents isolated from it are reserpine, ser-
pentine, oleonolic acid, α-Amyrin acetate, and so on. In addition to its main 
action as an anticancer agent, the plant is attributed with antimicrobial 
(antibacterial, antifungal, anti viral), antidiabetic, antihypertensive, hypolip-
idemic, insecticidal, and nematocidal effects and utility for treating warts 
(Chattopadhyay and Das 1990; Gupta and Tandon 2004; Gupta and Sharma 
2007). In a clinical study, a paste of fresh leaves (10 g per day in two divided 
doses) showed encouraging results in diabetic patients (significant decrease 
in polyurea, polydipsia, weakness, and nonsignificant improvement in 
other symptoms: polyphagia, cramps on walking, libido, joint pain, and 
weight loss). No hypoglycemia was observed in healthy volunteers (Goyal 
and Tiwari 1999). Fifteen patients with malignant pleural effusions were 
treated with Vincristine (2 mg). Twelve (80%) showed complete resolution 
of pleural fluid; two exhibited reduced effusions with no need for recurrent 
aspiration. One patient did not recover and required repeated aspirations 
(Vidyasagar et al. 1999). Allergic contact dermatitis was reported to be an 
adverse effect of pollens from this (Kundu et al. 1985; Gupta and Tandon 
2004; Gupta and Sharma 2007).

 74. Withania sommifera Dural. Synonym: W. ashwagandha Kaul. (Asgandh, 
Ashwagandha). The roots are attributed with diverse medicinal properties in 
Indian systems of medicine. These include adaptogenic, antibacterial, anti-
fungal, antiviral, anticancer, antiaging, antioxidative, aphrodisiac, immu-
nostimulant, tonic (general, cardiac, nervine, and sexual) and tranquilizing 
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effects. Pharmacological studies have confirmed its immunomodulatory, 
cytoprotective, and antiaging properties. It is considered a valuable vital-
izing drug and is promoted as a male sexual tonic (libido, potency, quality 
of semen, retentive power, and fertility enhancer) and has been termed as 
Indian ginseng in a detailed review on the plant. Active compounds isolated 
from this herbal drug are ashwagandhine, ashwagandhanine, withaferin, 
and so on. (Vohora 1979; Qureshi et al. 1989; Kulkarni and Dhir 2008b; 
WHO 2011).

  W. somnifera is generally considered safe at recommended doses (up to 
9 g per day for four weeks). Larger doses may cause abortion, and so the 
drug is contraindicated in pregnant women. Intake by nursing mothers is, 
however, considered safe for the baby. Malaise persisting for more than a 
week should be properly investigated for the underlying cause. Individuals 
with hot constitution should be given smaller doses. Concomitant use of 
alcohol and psychotropic drugs should be avoided (WHO 2011).

  Please also see examples 45 under Sri Lanka (Arseculeratne et al. 1985) 
in Table 3.1 in Chapter 3.

 75. Zaleya gravid Buch-Ham. (Patthar Chatta). It has been reported to cause 
diarrhea, abortion, and paralysis (Saini 2004).

4.3  FORMULATIONS

Polypharmacy is the rule, rather than an exception, in Ayurveda and Unani-Tibb 
(the Greco-Arab system of medicine) practiced on the Indian subcontinent. It is not 
uncommon to find herbal drug combinations or herbometallic formulations with 
20–30 or more ingredients. The exponents of the traditional system of medicine 
believe that the presence of different ingredients promotes the efficacy (by synergis-
tic action with other ingredients) and reduces the toxicity (by antagonizing the toxic 
or adverse effects of other components) of the formulation. These claims have not 
been scientifically validated (or refuted) for most of the formulations. Available data 
on the subject are limited. Some examples are given as follows.

4.3.1  hEavy mETals

Kumar and Gupta (2012) from the All India Institute of Medical Sciences and 
Department of AYUSH, Ministry of Health and Family Welfare, Government of 
India, New Delhi, analyzed a total of 78 Ayurvedic formulations marketed in Delhi 
for Hg, As, Cd, and Pb content by AA and validated by ICP-MS methods. Their find-
ings are summarized  in Table 4.2.

4.3.2  ayurvEdic formulaTions

Pant et al. (2012) analyzed Ayurvedic formulations for heavy metal content. They 
found 17 out of 70 products tested to contain heavy metals (Pb, Hg, and/or As). The 
products with high heavy metal content are shown in Table 4.3.
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4.3.3  arogyawardhini vaTi (av)

AV is a traditional Ayurvedic herbometallic formulation used for centuries with 
claims of efficacy and safety in the treatment of liver disease, jaundice, and skin 
disorders. It contains the following ingredients: (1) Picrorhiza kurroa (Kutki), 
(2) Terminalia chebula (Haritaki), (3) Terminalia belerica (Bibhitaka), (4) Emblica 
officinalis (Amlaki), (5) Shilajit (Asphalt), (6) Commiphora mukul (Guggul), 
(7) Ricinus communis (Eranda), (8) Azadirachta indica (Neem), (9) Shuddha Rasa 
(Purified Mercury), (10) Shuddha Gandhaka (Purified Sulfur), (11) Lauh Bhasma 
(Calcined Iron preparation), (12) Abhra Bhasma (Calcined Mica preparation), 
(13) Tamra Bhasma (Calcined Copper preparation).

Kumar et al. (2012a) carried out a safety evaluation of this herbometallic prepara-
tion on the brain, liver, and kidneys of male Wistar rats. AV in doses equivalent up 

TABLE 4.3
Ayurvedic Formulations with High Metal Content

S. No. Product Manufacturer

1 Bal Champa Jairam

2 Bala Guti Zandu

3 Bala ugathi Navjeevan

4 Balaguti Kesaria Kesari Ayurvedic Pharma

5 Gesari Harnarayan Pharmacy

6 Karela Himalaya

7 Mahadarshan Churna Dabur

8 Mahadarshan Churna Zandu

9 Mahalakshmi Vilas Ras with Gold Baidynath

10 Mahayograj Gugglu with Silver and Makardhwaja Baidynath

11 Navratana Rasa Unjha

12 Safi Hamdard

13 Swarna Mahayograj Gugglu with Gold Baidynath

Note: Preparations at S. No. 1–4 are intended for use in infants.

TABLE 4.2
Formulations Studied

Herbal Herbometallic Metal

56 19 3

Formulation with Content above WHO Permissible Limits
Herbal Herbometallic Metal
Pb 11 (19.6%) 10 (52.6%) 3 (100%)

Cd 12 (21.4%) 5 (26.3%) 3 (100%)

Hg, As 3 (5.3%) 1 (5.2%) 3 (100%)
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to 10 times of the human dose administered to rats for 28 days did not show discern-
ible toxicological effects on the brain, liver, and kidneys. There were no significant 
changes in biochemical parameters or histopathology at all doses. This was despite 
the dose-dependent increase in tissue Hg concentrations. The authors recommended 
further confirmation for lack of effects after chronic administration as this is more 
relevant for some neurological effects that are seen with Hg ingestion. AV, which has 
a history of long usage, proved to be quite safe at recommended doses in this study. 
It supports its use in humans at such doses and duration.

4.3.4  arjuna powdEr and arogyavardhini vaTi

Kumar et al. (2012b) conducted a double-blind clinical evaluation of combined treat-
ment with Terminalia arjuna (Arjuna) powder and Arogyavardhini Vati (AV) in 96 
patients with dyslipidemia. The study was carried out for seven weeks. The patients 
received Arjuna powder (5 g twice a day) for the first three weeks followed by AV 
(500 mg twice a day) for the next four weeks. They found the treatment to be quite 
effective and safe for dyslipidemia and claimed that the therapy offers significant 
protection against atherosclerosis and with a reduction in dose and adverse effects of 
commonly used modern hypolipidemic agents.

4.3.5  chyawanprash awalEha (ca)

CA is a polyherbal Rasayan (rejuvenating) formulation that is described in Charak 
Samhita. While it contains many ingredients, the primary ingredient is the pulp of 
Emblica officinalis (Amlaki), a rich source of vitamin C. This preparation is popu-
larly used in India and is manufactured by many herbal drug companies including 
Dabur, Zandu, Baidynath, and Hamdard. It is attributed with immunomodulatory, 
tonic properties and is used as a health supplement in India and many other coun-
tries. Intake during winter is claimed to protect against cough, cold, and respira-
tory disease. In a controlled clinical study using CA as an adjuvant in the treatment 
of pulmonary tuberculosis, it was observed that the preparation could augment the 
recovery process in addition to increased nutritional status of the subjects. The 
preparation is also reported to exhibit anticarcinogenic effects in mice. A clini-
cal study was undertaken to estimate the radioprotective effect of CA. The study 
included patients with head and neck cancers who are undergoing radiotherapy. It 
was observed that CA conferred an excellent protection to the tissues from burning 
effects of radiation in comparison with controls. The tumor regression rate was also 
found to be higher in the CA-treated group. The results suggest possible antioxidant 
effects of CA (Mungatiwar and Phadke 2004). No reports of toxicity or untoward 
effects of CA are available.

4.3.6  hErbominEral formulaTions

In studies carried out by the Indian Institute of Toxicology Research, Lucknow, 
three herbomineral formulations (Mahayograj Guggulu, Arogyawardhini Vati, and 
Mahalakshmi Vilas Rasa) were found to be safe (28-day toxicity studies, subchronic 
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studies, and analysis of major tissues for metal retention) (Symposium on Strategies 
of Safety Study Requirements for Herbal Formulations 2010).

4.3.7  miscEllanEous FormulaTions and CosmETics

Researchers from DIPSAR reported (1) the presence of As and Pb in cosmetics; 
(2)  the presence of nicotine in herbal dentifrices; 2 out of 8 brands of tooth pow-
ders (Vicco and Musa ka Gul), and 4 out of 8 tooth powders (Dabur Red, Aredant, 
IPCO, and Dentobac) tested; and (3) the presence of PDE-5 inhibitors in herbal 
aphrodisiacs (Symposium on Strategies of Safety Study Requirements for Herbal 
Formulations 2010).

4.3.8  chaTurbhuja dEcocTion

The Chaturbhuja Decoction is used for indigestion and contains Ativisha, Guduchi, 
Mustoka, and Shunthi. Though the formulation is considered to be traditionally 
safe at recommended doses, and side effects are most unlikely, a WHO monograph 
(2011) advised some precautions and safety measures: (1) the presence of Ativisha 
and Shunthi may induce symptoms of dryness in the mouth, nervous depression, and 
tremors following an overdose. (2) Pregnant women should take it under medical 
supervision. Intake by nursing mothers is, however, safe for the body. (3) If indiges-
tion is induced or aggravated to mental stress, relaxation or rest is advisable.

4.3.9  TrikaTu powdEr

Trikatu Powder, used for common cold, contains (1) Zingiber officinale (Shunthi, 
Dry ginger rhizome), (2) Piper nigrum (Maricha, Black Pepper fruit), and (3) Piper 
longum (Pippali, Long Pepper fruit). It is used in combination with honey to allevi-
ate many diseases, for example, colds, rhinitis, coughs, breathlessness, asthma, dys-
pepsia, and obesity. The adult dose is 2 g three times a day administered with warm 
water, milk, or honey. In children, the dose is reduced according to age (125–500 mg 
thrice a day). Trikatu powder may also be taken after boiling it in a cup of milk. The 
formulation is also attributed with analgesic, anti-inflammatory, carminative, diges-
tive, and expectorant properties.

While no toxic or adverse effects are generally observed, the formulation is “hot” 
in nature. Larger doses should be avoided as the patient may complain of burning 
sensation, burning micturition, and so on. In such conditions, it should be stopped 
immediately, and the patient should be advised to take cooling agents and plenty of 
milk till the symptoms subside completely. Medication with drug should be avoided 
in pregnant women. Intake by nursing mothers is, however, safe for the baby (WHO 
2011).

4.3.10  Triphala DEcocTion

The Triphala Decoction used for the treatment of discharge from the eyes and other 
diseases, contains three myrobalans: fruits of Amlaki, Bibhitaka, and Haritaki. It 
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is a rich source of vitamin C: other chemical principles present in the formulation 
include carotene, nicotinic acid, riboflavin, glycosides, anthraquinones, polyphe-
nolic compounds, gallic acid, and tannins. It is attributed with anti-inflammatory, 
decongestant, soothing, and wound-healing properties. No serious adverse effects 
have been reported in classical literature. A WHO monograph (2011) recommends 
the same precautions and safety measures: (1) The decoction should always be made 
fresh, in hygienic conditions using clean utensils, and avoiding dipping of fingers. 
(2) For washing eyes, the decoction should not be too hot or too cold as such condi-
tions may not give the desired result. (3) Frequency depends on severity of symptoms 
(normal: twice a day). (4) Warm compresses should be applied to soften and remove 
crusts from eyelids. (5) If the symptoms do not improve or worsen (decreased vision, 
itching, thick purulent or greenish discharge) following a one-to-two-week treat-
ment, the drug should be stopped and medical advice sought.

4.3.11  hEpaToproTEcTivE formulaTions

There are 33 patent herbal formulations available on the Indian market for use in 
liver ailments. The most popular and widely used preparations among these are Liv-
52 (Himalaya Drug Co., Mumbai) and Tefroli (TTK Pharma Pvt. Ltd., Chennai). 
These are frequently prescribed by allopathic physicians. Though as many as 81 
medicinal plants have been used in such formulations, 28 plants are contained in 5 or 
more formulations. The 10 plants that top the list are shown in Table 4.4.

Pharmacological and toxicity data on most of these plants are available. The for-
mulation Liv-52 seems to be most extensively investigated from all aspects: pharma-
cological, toxicological, and clinical, with very encouraging results. It has reportedly 
exhibited protective and regenerative effects on hepatic parenchyma, anabolic, 
diuretic, choleretic, and appetite-improving properties in experimental animals and 
has had good results in cases of anorexia, childhood cirrhosis, infective hepatitis, 
chronic active hepatitis, adult cirrhosis, jaundice, and so on. The preparation (avail-
able in the form of tablets and syrup) has made a place for itself in the treatment 
of liver diseases, which do not respond favorably to modern medicine (Vohora and 
Amin 1993). Liv-52 has been evaluated for safety in pregnancy and location (Charan 
2012). No reports of adverse effects are available.
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5 Regulatory Aspects*

5.1  INTRODUCTION

Chaudhury (1992) classified countries into three categories to discuss the regulatory 
aspects: (1) countries with heritage in the use of traditional systems of medicine long 
before the development of modern medicine and where herbal medicine continues 
to be used as a form of medicine at present, for example, India and China; (2) coun-
tries where the modern system of medicine is well developed, but traditional folk 
medicine, without teaching or textbooks, has always been practiced to some extent, 
for example, Germany and the United Kingdom; and (3) countries where herbal rem-
edies were not used to any appreciable extent in the past, but in recent times due to 
their use by migrant populations and a growing interest in herbal remedies by local 
residents, for example, Canada and Australia. He briefly described the situations 
that are prevailing in Australia, Brazil, Canada, China, Germany, India, Japan, the 
United Kingdom, and the United States.

The legal situation regarding herbal preparations varies from country to coun-
try. In some countries, phytomedicines are well established, whereas in others, 
they are regarded as food supplements, and therapeutic claims are not allowed. 
Developing countries, though, largely depend on traditional herbal medicines 
(particularly in rural areas), and have poor or vague regulatory laws. The World 
Health Organization (WHO) has published guidelines on safety monitoring of 
herbal medicines for a pharmacovigilance system. Despite the growing interest 
in the safety of herbal medicines, national surveillance systems to monitor and 
evaluate adverse reactions associated with herbal medicines are rare, even among 
more than 70 member states that are participating in the WHO International Drug 
Monitoring Program. Moreover, there is lack of effective communication on this 
subject at all levels. A recent WHO survey showed that around 90 countries, less 
than half of WHO’s member states, currently regulate herbal medicines, and even 
a smaller proportion have systems in place for the regulation or qualification of 
providers of herbal medicines. The current situation is grim with disparities in 
regulations between countries. This has serious implications for the distribution of 
such products (WHO 2004).

The WHO International Regulatory Cooperation for Herbal Medicines (IRCH), 
a global network of regulatory authorities responsible for herbal medicines, was 
established in 2006 with the mission to promote health and safety through improved 
regulation for such remedies. Six meetings of IRCH countries were held in Beijing 
(China), Kuala Lumpur (Malaysia), Montreal (Canada), Dubai (United Arab 

* At the time of the writing of this book the Report of the WHO Survey (WHO 2005) was in the pro-
cess of being updated. Readers will be able to refer to it once it is completed: National Policy and 
Regulation of Traditional Medicine: Report of the Second WHO Global Survey, Geneva, WHO (in 
preparation).
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Emirates), Guangzhou (China), and Curitiba (Brazil) from 2006 to 2012. While it 
is difficult to estimate precisely how far IRCH has succeeded in its mission, it is 
heartening to note that its membership has increased; from 13 in 2006 to its cur-
rent membership of 30 as of January 2014. These include 27 countries (Argentina, 
Armenia, Australia, Brazil, Brunei Darussalam, Canada, Chile, China, Cuba, 
Ghana, Hungary, India, Indonesia, Japan, Malaysia, Mexico, Oman, Pakistan, 
Peru, Portugal, the Republic of Korea, Saudi Arabia, Tanzania, the United Arab 
Emirates, the United Kingdom, and the United States) and three regional bodies: 
the Association of Southeast Asian Nations (ASEAN), the European Medicines 
Agency (EMA), and the Latin American Parliament (WHO 2006–2014).

Most individual herbal medicinal products are licensed nationally by member 
states. The process of licensing and information on such preparations was harmo-
nized across the European Union (EU) through its directives in 2001 and 2004, 
the Herbal Medicinal Products Committee (HMPC), and European Pharmacopoeia 
(EP). The monographs in the EP provide requirements for herbal substances and 
preparations. The HMPC addresses quality, safety, and clinical efficacy issues. It 
also identifies priority for coverage as a monograph or a list entry that is related to 
single herbal drugs or combinations (Ekor 2013).

Using input from the above mentioned and other sources, a brief summary of the 
status in 73 countries is given in the following sections (Chaudhury 1992; Homma 
et al. 1993; Ang-Lee et al. 2001; GCP Guidelines 2001; Rates 2001; Chaudhury 
and Rafei 2002; WHO 2004; Drugs and Cosmetics Act 1940 and Rules 1945 
[Amendments 2005, 2010]; Bandarnayake 2006; Symposium 2010; George 2011; 
Katoch and Kumar 2012; Human Medicine Regulation 2012; Ekor 2013; Rivera 
et al. 2013; UNESCO 2013; Verma 2013).

5.2  ANGOLA

While the National Office on Traditional Medicine (TM)/Complementary and 
Alternative Medicine (CAM) was established under the direction of the Ministry of 
Health, and an expert committee was constituted in 1998, the regulatory picture is 
dismal. According to a WHO survey, there was no regulation of herbal medicines in 
Angola. Herbal medicines were classified as over-the-counter (OTC) medicines but 
sold in special outlets by licensed practitioners and in markets. Though a national 
pharmacopoeia and a national monograph on herbal medicines were in development, 
there was no information available on manufacturing requirements or safety require-
ments for herbal drugs. No registration system for these medicines was available, and 
there was no information on the postmarketing surveillance (PMS) of these drugs 
(WHO 2005).

5.3  ANTIGUA AND BARBUDA

These countries were involved in a project on economic botany of underexploited 
tropical plants in October 1983. The activities included the development of herbaria, 
databases, medicinal use, phytochemical analysis, and so forth. There were no exist-
ing regulations on traditional medicines (WHO 1998).
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5.4  ARGENTINA

For the marketing authorization of a new medicinal product in Argentina, it is gen-
erally required to have a laboratory and fulfill the legal requirements of Article 27 
of Law No. 16463. There is no difference between herbal medicines and chemical 
drugs. When the active principle is described in the pharmacopeia, national approval 
is given by the National de Farmacologia y Bromatologia, which is responsible for 
regulating drugs and food. If the active principle is not described in the pharmaco-
poeia, a premonograph may be submitted with an application for approval by the 
institute. The rules or criteria vary in different provinces. In 1993, a regulation for 
registration and commercialization of medicinal plants was published by the health 
ministry of one of the provinces. There is a national pharmacopoeia and 899 mono-
graphs (WHO 1998).

5.5  ARMENIA

The regulation of herbal medicines in Armenia began in 1998 through a national 
drug law that also regulates pharmaceuticals. Herbal medicines are regulated as a 
separate category and as dietary supplements. There is no national pharmacopoeia, 
and the British Herbal Pharmacopoeia is considered, there is a national monograph 
(Armenian National Formulary for Herbal Medicines 2001), but WHO monographs 
are also being referred to. There are 130 registered herbal medicines and 60 herbal 
dietary supplements, which are sold in pharmacies as OTC medicines without 
restriction. The safety regulatory requirements for herbal medicines are similar to 
conventional pharmaceuticals. The National Center for Postmarketing Surveillance 
of Medicines was established in 1997 and included reporting for herbal medicinal 
products (WHO 2005).

5.6  AUSTRALIA

In the State of Victoria (where herbal remedies have been in use for more than 
50 years), all herbal drugs sought to be sold in the state have to be registered. All 
applications are considered by an expert advisory committee, which evaluates them 
for quality, safety, and efficacy. The toxicity of herbal preparations governs its sched-
uling and labeling under the Drug Poison and Controlled Substances Law rather 
than being a prime consideration as a therapeutic substance. Therapeutic goods 
for human use, which are imported or manufactured in Australia (including tradi-
tional medicines), need to be registered under the Therapeutic Goods Act (TGA) 
of 1989. Alternative medicines are allowed to enter into the Australian Register 
of Therapeutic Goods following recommendations by the Traditional Medicines 
Evaluation Committee, which is appointed by the minister. It consists of six to nine 
members who are experts in clinical practice or teaching of alternative medicine, 
pharmacy with experience in pharmacognosy, or plant toxicology; the manufactur-
ers of alternative medicines; or medical practitioners or have the qualifications and 
experience in clinical pharmacology. TGA 1993 appears to be more liberal. While 
there are special regulations on the expression of quantity or proportion of active 
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ingredients, herbal medicine does not require evidence of efficacy provided that it is 
not poison on schedule (WHO 1998; Zeman 2014).

Musgrave (1998) surveyed 121 herbal remedies that were advertised and sold on 
Internet sites from Australia. It was found that (1) nearly one in five such remedies 
was not licensed under the Australian Register for Therapeutic Goods (ARTG), 
(2) overall, 60% of the remedies listed ingredients that permitted their license and 
did not match those that were on the labels, and (3) there was a significant variation 
in concentration of the content or substitution or addition of active ingredients or a 
combination of all these discrepancies. The TGA does not regulate herbal medicines 
from overseas Internet sites. The researcher purchased a subset of these medicines 
from health food stores and pharmacies. It was found that 53% of these did not 
comply with their official ARTG listing. The author cited a previous small survey 
by TGA where 90% of medicines were found to be noncompliant with one or more 
regulations, and only 71% of surveyed medicines had manufacturing or quality 
issues; within the ARTG, a remedy may be listed or registered. Registered medicines 
can make strong therapeutic claims and need convincing evidence backup (biologi-
cal and toxicological studies and clinical trials). Listed medicines can only make 
general claims, but it should be ensured that such remedies contain only low-risk 
ingredients. A random audit by TGA in 2009–2010 again revealed no improvement 
(90% noncompliance with regulations). Despite these adverse reports, it is surpris-
ing to note that the Complementary Healthcare Council maintains that Australia is 
recognized as one of the highest regarded and most tightly regulated systems in the 
world. The system relies critically on the cooperation of the herbal medicine spon-
sors. Failure to remove noncompliant medicines from the market indicates a lack of 
such cooperation.

5.7  AUSTRIA

In the European Union, a centralized procedure where companies submit a single 
marketing authorization to the EMA, and a mutual recognition procedure where 
approval by a single regulatory body is accepted by other countries exists for the 
registration of herbal products (Abbott 2014). The provisions for the simplified reg-
istration of the Traditional Herbal Medicinal Products Directive (THMPD) in the 
EU can be found in Chapter 2a of Directive 2001/83/EC as amended by Directive 
2004/24/EC in April 2004 (Peschel 2014). The simplified registration is acceptable 
only where the herbal medicinal product relies on long medicinal use in the EU (at 
least 30 years). Medicinal use outside the EU should be taken into account only if 
the medicinal product has been used within the EU for at least 15 years (van Galen 
2014). The mutual recognition procedure plays an essential role within the European 
harmonization process for medicinal products, avoiding the need for repeated proce-
dures in the member states (Austria, Belgium, Czech Republic, Denmark, Estonia, 
Finland, France, Germany, Greece, Hungary, Ireland, Italy, the Netherlands, Poland, 
Portugal, Romania, Slovakia, Spain, Sweden, the United Kingdom, and others) 
(Peschel 2014).

Herbal medicine regulations were introduced in Austria in 1989. According 
to a WHO survey, herbal medicines in Austria were regulated as prescription 
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and OTC medicines and were sold in pharmacies and in special outlets. The 
Austrian Pharmacopoeia and European Pharmacopoeia are used and are both 
legally binding. Regulatory requirements for manufacturing include adherence 
to information in pharmacopoeias and monographs, and the same rules for good 
manufacturing practice (GMP) and safety requirements applies as for conven-
tional pharmaceuticals. There was, however, no registration system for herbal 
drugs, and no national postmarketing system existed for these medicines at that 
time (WHO 2005).

5.8  AZERBAIJAN

The Republic of Azerbaijan has the same laws and regulations that apply to conven-
tional pharmaceuticals and herbal medicines. Herbal medicines were regulated as 
OTC medicines, dietary supplements, health foods, and as a separate category. There 
was no national pharmacopoeia, and herbal monographs were under development. 
Manufacturing requirements were the same as for conventional pharmaceuticals. No 
control mechanism exists to ensure compliance with these requirements. There was 
a registration system for herbal medicines; these were also included in the national 
essential drugs list, and a PMS system was planned (WHO 2005).

5.9  BANGLADESH

A national policy on TM/CAM was formulated in 1995, and the national program 
was launched in 1998. The national office under the Ministry of Health had existed 
since 1990. The same laws and regulations applied to herbal medicines as for conven-
tional pharmaceuticals. Herbal medicines were regulated as prescription and OTC 
medicines and could be sold with medical, nutrient content, and structure or function 
claims. The Bangladesh national formularies on Unani and Ayurvedic medicines 
are legally binding. Regulatory requirements include adherence to pharmacopoeias 
and monographs and general rules of GMP and safety as for other pharmaceuticals. 
There was a registration system for herbal medicines, but the information on the 
number of registered products was not available. There was no PMS system for these 
drugs (WHO 2005).

5.10  BELARUS

The Republic of Belarus was developing a national policy on TM/CAM. The 
laws and regulations were the same for herbal drugs and conventional pharma-
ceuticals. Herbal medicines were regulated as OTC medicines and as dietary 
supplements. Manufacturing and safety requirements included adherence to 
pharmacopoeias and monographs and GMP rules as for other drugs. Special 
requirements of demonstrating traditional use without harmful effects and ref-
erence to documented scientific research on similar products are required. The 
registration procedures require reports on safety. According to a WHO survey, 
there were 300 registered herbal medicines at that time. PMS exists for herbal 
medicines (WHO 2005).
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5.11  BELGIUM

In Belgium, national policy, and laws and regulations on TM/CAM were introduced 
in 1999. Regulatory requirements were essentially the same as for conventional 
drugs. They are sold as prescription and OTC medicines and dietary supplements. 
Claims may be made about them under law. The European Pharmacopoeia is the 
national pharmacopoeia, and adherence to the same is the regulatory requirement. 
There is no registration system. However, the PMS system that has been in place 
since 1990 includes adverse drug reaction (ADR) reporting of herbal medicines 
(WHO 2005).

5.12  BENIN

The regulations governing TM/CAM in the Republic of Benin were adopted in 2001. 
Herbal medicines are classified only as OTC medicines and can be sold with claims. 
There is no national pharmacopoeia or monograph, no regulatory requirements for 
manufacturing or safety assessment, and no PMS system for herbal drugs (WHO 
2005).

5.13  BHUTAN

Bhutan has a traditional system of medicine known as Sowa Rigpa. The national 
policy on TM/CAM is currently being developed, though TM was formally recog-
nized as an integral part of the national healthcare delivery system way back in 1967. 
The Institute of Traditional Medicine Services was established under the Ministry of 
Health in the same year. The regulations regarding the manufacture of herbal medi-
cine are akin to the GMP rules for other pharmaceuticals. In 1998, there were 103 
herbal medicines listed in the essential category. There were no safety assessment 
requirements, control mechanisms, and restrictions on the sale of herbal products. 
No national pharmacopoeia existed in the Kingdom of Bhutan. The general percep-
tion is that TM/CAM is good (WHO 2005).

5.14  BOTSWANA

The Republic of Botswana does not have a national policy, laws or regulations, or 
programs, or national institutes on TM/CAM. While an expert committee was estab-
lished in 2001, no national pharmacopoeia, monograph, manufacturing, or safety 
regulations exist (WHO 2005).

5.15  BRAZIL

The WHO (traditional medicine division) recognizes that centuries-old use of certain 
plants should be taken into account as proof of their efficacy. However, the total accep-
tance of plant-derived drugs can only occur if the same criteria of efficacy, safety, and 
quality control are applied to herbal drugs as required for conventional drugs. Details 
regarding pharmacologically active plant compounds are an essential requirement for 
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standardization of herbal formulations (Rates 2001). In Brazil, the rules for registra-
tion of herbal medicines existed since 1967. The two public policies have been avail-
able since 2006: the National Policy on Integrative and Complementary Practices in 
the Public Health System and the National Policy on Medicinal Plants and Herbal 
Medicines. Herbal medicines are currently regulated by a Brazilian health surveil-
lance agency (Agência Nacional de Vigilância Sanitária [ANVISA]), created in 1999, 
which is responsible for all health products and the rules and guidelines of which have 
been recently revised. According to the revised guidelines, herbal products have been 
categorized as herbal medicines (HMs) and traditional herbal products (THPs). While 
HMs are required to prove their safety and efficacy through clinical trials, THPs need 
to demonstrate long-term safety and efficacy in humans (Carvalho et al. 2014). The 
requirement for registration includes a demonstration of safety, efficacy, and quality 
control, the methodologies of which have been described in detail in pharmacopeias 
that are recognized by ANVISA. There were 382 HMs that were registered in Brazil 
(Carvalho et al. 2014). Farmacopéia Brasileira is Brazil’s pharmacopoeia, which 
includes their national monographs, and is legally binding (Fan et al. 2012).

5.16  BULGARIA

The Drug Act 1995 (amended in 2001) closely resembles EU regulations of the phar-
maceutical sector. The law does not distinguish between medicinal products that 
are made from chemical substances and those from plants or natural substances. 
Proof of quality, safety, and efficacy is a precondition for regulation of all medicines. 
Registration for borderline products was simplified in 1996 for nonprescription 
drugs with restricted claims and that are suitable for self-medication (WHO 1998). 
No national pharmacopoeia or monograph existed. The European Pharmacopoeia 
and European Scientific Cooperative on Phytotherapy (ESCOP) monographs were 
used, but they are not legally binding. Regulatory or safety requirements for manu-
facturing were the same as for conventional pharmaceuticals. These were controlled 
through manufacturing authorization inspections and traditional use without dem-
onstrated harmful effects. Herbal medicines are sold as prescription or OTC medi-
cines. A total of 113 herbal medicines were registered according to a WHO survey, 
and there is a PMS system (WHO 2005).

5.17  BURKINA FASO

Herbal medicines are sold as OTC or dietary supplements. There is no national phar-
macopoeia or monograph, and Burkina Faso uses the Senegalese Pharmacopoeia 
(1974) and African Pharmacopoeia (1985) instead, but they are not legally binding. 
While a traditional medicine pharmacopoeia service (administered by the Ministry 
of Health, Ouagadougou) was founded, and an expert committee was established in 
2000, the regulation scenario was dismal. The regulatory requirements for safety 
were limited to special requirements that included traditional use without harmful 
effects and documented research on similar products. No control mechanism existed 
for these regulations. There was no registration system. Though a PMS system was 
present, it was without proper control (WHO 2005).
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5.18  BURUNDI

While a national office (under the Ministry of Health) and an expert committee on 
TM/CAM were established in 2002, no national policy on laws and regulations, 
institutes, national pharmacopoeia or monographs, registration system, and controls 
over manufacturing or safety seem to exist. Herbal medicines are sold OTC for self-
medication. Other pharmacopoeias are used, but they are not legally binding. Herbal 
medicines are sold in special outlets by registered practitioners without restrictions. 
Generally, the same GMP rules are followed for conventional drugs and herbal rem-
edies (WHO 2005).

5.19  CAMEROON

A national office (administered by the Ministry of Health) was established in 1995, 
and the School of Traditional Medicine started in 2001 in the Republic of Cameroon. 
National regulations of herbal medicines were introduced in 1998 and were partly the 
same as for other drugs. Herbal drugs in Cameroon are sold as prescription or OTC 
medicines, and claims may be made about them. The European Pharmacopoeia is 
used. A registration system existed, and 10 medicines were registered. A postmar-
keting system was under development. One herbal medicine was included on the 
national essential drugs list that was established in 1999 (WHO 2005).

5.20  CANADA

All natural health products (NHPs) in Canada are regulated by Health Canada under 
the Food and Drugs Act and the Natural Health Product Regulations (Smith et al. 
2014). Regulations for herbal medicines were introduced in Canada in 2003 as a 
separate law within the Food and Drugs Act (WHO 2005). Any substance admin-
istered for medical or therapeutic purposes in Canada is regarded as a medicine 
and is basically subject to the same system of regulatory control and requirements 
as set out in the Food and Drugs Act and Regulations. These are reviewed by the 
drug regulatory authorities before approval is given for marketing them. This is in 
contrast to the United States, and a large number of herbal medicines with claims 
of indications are, therefore, legal in Canada. The herbal substance could be a well-
established drug from herbal sources such as Vincristine and Vinblastine, it could be 
a plant juice like an extract from hawthorn berries, or it could be an herbal tea con-
taining chamomile. NHPs are defined as vitamin and mineral supplements, herbal 
and plant-based remedies, traditional medicines like traditional Chinese medicines 
(TCMs) or Ayurvedic (Indian) medicines, omega 3 and essential fatty acids, probi-
otics, and homeopathic medicines (Fan et al. 2012). All these medicines require a 
drug identification number (WHO 1998), just like allopathic drugs, and the same 
system is followed for applying for a number and review of application. For a sub-
category of herbal medicine (known as traditional herbal remedies), the supporting 
data required by the Canadian regulatory authorities were less stringent versus that 
for conventional drugs. It was expected that the traditional herbal remedies will be 
used for minor, self-limiting conditions. The act also does not distinguish drugs on 
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the basis of origin (synthetic and natural) but rather on the basis of purpose for which 
the substance is manufactured or sold. The reasoning is that the herbal remedy used 
in such conditions is generally less harmful and therefore safe. The actual toxic 
effect associated with the use of a particular plant, in fact, has no relationship with 
the indication of the use of that plant. The author opined that herbal medicine to be 
used for treating mild allergy could induce more side effects than an herbal medicine 
that is used for the treatment of cancer. An expert committee on herbs and botanicals 
was established in 1984 to review the safety and regulatory control mechanisms for 
herbal products that are designated as foods. Those unacceptable were added to a 
hazardous list in the Drugs and Food Act and Regulations and were unacceptable 
for sale (Chalut 1999). Various monographs are being referred for herbal medicines. 
GMP rules apply for manufacturing. Over 10,000 herbal medicines were registered 
according to a WHO survey. A PMS system is in place (WHO 2005). The regulatory 
control for NHPs is excellent in Canada.

5.21  CENTRAL AFRICAN REPUBLIC

Though an expert committee on TM/CAM was formulated in 1995 and a national 
office was established in 1997, a national policy, and laws and regulations are yet 
to be developed in the country. There are no research institutes, registration sys-
tem, and manufacturing and safety assessment regulatory requirements in Central 
African Republic. National pharmacopoeias or monographs and PMS systems are 
being developed. No restrictions exist on the sale of herbal medicines (WHO 2005).

5.22  CHAD

The National Research Institutes on Herbal Medicines was founded in 1993, and a 
national office (under the Ministry of Health) was established in 2001, but the cur-
rent regulatory scenario is dismal. There are no regulations for herbal medicines, and 
no claims can be made under law. There are no national pharmacopoeia, monograph, 
safety assessment, or manufacturing guidelines and no registration system in place. 
There are no restrictions on the sale of herbal drugs. A PMS system is being devel-
oped (WHO 2005).

5.23  CHINA

The most important agencies in China for the regulation of traditional medicine are 
the State Food and Drug Administration (SFDA) and the State Administration of 
Traditional Chinese Medicine. Traditional Chinese medicines are regulated as drugs, 
and the same laws and rules apply for conventional drugs (Abbott 2014). National 
regulations on herbal medicines have been issued, and Chinese Pharmacopeia 
(materia medica) was published in 1963. The pharmacopeia contains 990 mono-
graphs. The same GMP rules apply for manufacturing of herbal medicines as for 
conventional drugs (WHO 2005). Approval requires submission of preclinical and 
clinical data in addition to certain TCM-specific regulations such as adherence to 
pharmacopeias and/or monographs. Those herbal products that are ingredients in 
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food without health claims do not need registration and are governed by general 
food regulations. Herbal products are categorized as traditional Chinese medicines, 
which refer to medicinal substances and their preparations that are used under the 
guidance of traditional Chinese medical theory, whereas natural medicinal products 
refer to natural medicinal substances, and their preparations are used under the guid-
ance of modern medical theory. Both must follow the national drug standards. The 
former standard is defined by the Pharmacopoeia of People’s Republic of China 
and specifications that are approved by the SFDA (Fan et al. 2012). The standards 
for the herbal granules (extracts for single herbs or combination classical formulae) 
will be available in the 2015 edition. Fan et al. (2012) discussed recently the various 
issues that are related to future development of global regulations of Chinese herbal 
products. The regulatory situation in China is quite different from other countries as 
there were 102 TCM products in the national essential drugs list, and these products 
are recommended to treat chronic diseases. In the national health insurance drug list, 
there are 683 TCM products. The TCM industry, thus, is 30% of the total value of the 
pharmaceutical industry in China (Pelkonen et al. 2012).

5.24  COMOROS

The National Research Institute on Traditional Medicine was founded in 1979, and a 
national office (under the Ministry of Health) was established in 2002 in the Union of 
Comoros. There are no regulations on herbal drugs; no claims can be made legally; 
and there is no national pharmacopoeia or monograph, no manufacturing or safety 
assessment requirements, no registration system, and no postmarketing system in 
place. Herbal medicines are sold freely without any restrictions (WHO 2005).

5.25  CONGO

There is no national policy on TM/CAM. No regulatory status for herbal medicines 
exists, and no claims may be made under law. A national pharmacopoeia is currently 
being developed. The African Pharmacopoeia (1985) is currently used. No national 
monograph or registration system exists in the country. The PMS system is being 
developed. There are no restrictions on the sale of herbal medicines. The regulatory 
requirements for safety are limited to special requirements that include traditional 
use without harmful effects and documented research on similar products. No con-
trol mechanism exists for these regulations (WHO 2005).

5.26  CZECH REPUBLIC

National laws and regulations on herbal medicines were introduced in 1997 by the 
same law that regulates conventional drugs. Claims may be made about herbal medi-
cines, which were sold as prescription or OTC medicine. The Cesky lekopis 2002 
(Pharmacopoeia bohemica MMII) is the national pharmacopoeia containing two 
legally binding parts: the European Pharmacopoeia in translation and national mono-
graphs. Regulatory requirements for manufacturing included adherence to pharmaco-
poeia, monographs, and GMP rules that are used for conventional pharmaceuticals. 
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Safety requirements were the same as conventional pharmaceuticals, and assessment 
during the registration process is guaranteed. There were 230 registered herbal medi-
cines up to November 2003. A national PMS system exists (WHO 2005).

5.27  DENMARK

Regulations on herbal medicines began in 1992. There was no national pharma-
copoeia, and hence European Pharmacopoeia was used (WHO 2005). Natural 
remedies are governed by the Danish Ministry of Health Regulations as follows. 
(1) medicinal products in which the active substance or content is exclusively com-
posed of naturally occurring substances in quantities that are not greater than those 
that are found in nature. (2) These apply to natural remedies that are intended for 
oral use and local application on the skin or mucus membranes. It does not apply 
to prescription drugs and homeopathic medicines. (3) Combinations of vitamins 
and minerals cannot be marketed as natural remedies. (4) Proof of quality, safety, 
and efficacy must be given (WHO 1998). A bibliographic document must accom-
pany the application for approval supporting its therapeutics claims. The scientific 
literature cited should be from publications from Europe or North America (WHO 
1998). PMS exists, and there were 170 registered herbal medicines according to the 
WHO (2005).

5.28  EQUATORIAL GUINEA

Regulations of herbal medicines were established in 1985 through a special leg-
islation applying only to herbal drugs. By law, claims may be made about herbal 
drugs that are sold as OTC medicines. There is no national pharmacopoeia. National 
monographs exist in the Recetario Plantas Medicinales de Equatorial Guinea 
(1996), which contains 18 monographs. The information is not legally binding. No 
requirements exist for manufacturing or for registration, and there is no PMS system 
or restrictions on sale (WHO 2005).

5.29  ESTONIA

The Medicinal Products Act 1996 lays down general requirements and procedures 
for approval and registration (WHO 1998). Application with documents concern-
ing chemical, pharmacological, toxicological, and clinical information should be 
submitted with a summary of product characteristic and information on the price 
and design of the package (WHO 1998). Regulations on herbal drugs began in 
1998 and are sold as prescription, OTC drugs, or as dietary supplements. The 
European Pharmacopoeia and national monographs are used and are legally bind-
ing. The British Herbal Pharmacopoeia and WHO monographs are also used. 
Regulatory requirements include adherence to pharmacopoeia for manufacturing 
and following the same GMP rules as conventional drugs. Safety requirements 
include special requirements of traditional use without demonstrated harmful 
effects, reference to documented scientific research on similar products, or may 
include requirements that are similar to other pharmaceuticals. According to a 
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WHO survey, 85 herbal medicines were registered, and a PMS system was in 
place (WHO 2005).

5.30  ETHIOPIA

The national policy on TM/CAM was formulated, and regulations or laws were intro-
duced in the Federal Democratic Republic of Ethiopia in 1999. The Drug Administra-
tion and Control Authority (DACA) of the Ministry of Health governs these issues. 
The Drug Research Department of the Ethiopian Health and Nutrition Institute and the 
DACA expert committee cover all aspects of traditional and herbal medicines. Herbal 
medicines are sold with medical claims, but no regulatory status exists for these drugs. 
No national pharmacopoeia or monograph, regulatory requirements for manufactur-
ing or safety assessment, registration system, or PMS system existed. There were no 
restrictions on the sale of herbal medicines in Ethiopia (WHO 2005).

5.31  FINLAND

Administrative Regulation 9/93 regulates the status of herbal products (WHO 1998). 
These can normally be sold as health products in shops, department stores, and phar-
macies if not registered as medicines. For the latter category, an application has to 
be submitted to the National Agency for Medicines for approval. A full dossier on 
quality, safety, and efficacy is mandatory in accordance with the EU directives and 
EP. The documents should include full information on raw materials; traditional use; 
ingredients with methods of identification of active ingredient(s); chemical character-
istics; pharmacological, toxicological, and pharmaceutical studies; forms of usage; 
range of doses; indications; contraindications; side effects; interactions with con-
ventional medicines; GMP by manufacturers; labeling, and so forth. Bibliographies 
of scientific literature verifying the safety and efficacy of the product must also be 
submitted with the application for authorization (WHO 1998).

5.32  FRANCE

The French Republic does not have a national policy, laws or regulations, national 
office, expert committee, or national research institute on TM/CAM. Regulation of 
herbal medicine in France began in 1985. The same laws and regulations are used 
for herbal medicines and conventional pharmaceuticals. Herbal products were regu-
lated as OTC medicines, and medical claims could be made about them. No national 
pharmacopoeia or monographs existed. The same GMP rules are required for the 
manufacture of herbal medicines as for conventional pharmaceuticals. Compliance 
with these requirements was ensured through inspections. Special requirements for 
traditional use without demonstrated harmful effects has been included for herbal 
remedies. In France, 787 herbal medicines were registered; none was listed on the 
national essential drugs list. A PMS system that includes pharmacovigilance for 
herbal medicines has been well established (WHO 2005). This is proven by the 
example of 30 cases of hepatitis as ADRs reported for germander following, which 
it was withdrawn in the French market (Castot et al. 1997).
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5.33  GEORGIA

Regulation of herbal medicines was introduced in 2002 with laws and regulations 
similar to those that regulate conventional pharmaceuticals. A national pharma-
copoeia was published in two volumes in 2000 and 2003, and is legally binding. 
National monographs on herbal medicines were under development. Manufacturing 
regulatory requirements for herbal medicines are adherence to pharmacopoeias and 
monographs. Safety requirements for herbal medicines are the same as those for 
conventional pharmaceuticals. No control mechanism exists to ensure compliance. 
There were 181 registered herbal medicines according to a WHO survey, but none 
were included on a national essential drug list. No PMS system for herbal medicines 
existed (WHO 2005).

5.34  GERMANY

The national laws and regulations in Germany were introduced in 1976 and have 
been updated and amended from time to time. Herbal medicines are sold as OTC 
medicines. The national pharmacopoeia, the Deutsches Arzneibuch (German 
Pharmacopoeia) and the European Pharmacopoeia, are legally binding. Compliance 
with the pharmacopoeia was ensured through regular inspections. Safety regulatory 
requirements include those that are required for conventional pharmaceuticals, and 
implementation was ensured through pharmacovigilance (WHO 2005). In Germany, 
herbal drugs, which are sold as phytomedicines, are subjected to the same criteria for 
their safety, efficacy, and quality as applicable to other drugs. Regulatory controls 
are, therefore, considered necessary to safeguard drug interactions with herbal drugs 
(George 2011). There are approximately 3500 herbal medicines that are registered 
in Germany. The PMS system was established in 1978 and included monitoring for 
adverse effects of herbal medicines (WHO 2005).

5.35  GHANA

A national research institute was established in 1975, an expert committee and 
national office was put into place in 1999, and a national policy on TM/CAM was 
formulated in 2002, in the Republic of Ghana. Herbal regulations began in 1992 
through Food and Drugs Law, which also regulates conventional pharmaceuticals. 
The Ghana Herbal Pharmacopoeia was published in 1992 but is not legally bind-
ing. Regulatory requirements for manufacture followed the same GMP rules as for 
conventional medicines. Safety assessment requirements were ensured through a 
pharmacovigilance center. There were 340 registered herbal medicines according to 
a WHO survey but none on the WHO National Essential Drug List. A PMS system 
has existed for herbal medicines since 2000 (WHO 2005).

5.36  GREECE

The Ministry of Health Regulation 1994 governs herbal medicines. It applies to such 
products that contain only plants or plant preparations as active ingredients. The 
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regulation does not apply to products that are used in food or beverages unless claims 
or advertisements are made for their therapeutic indications as medicines. If this is 
done, the plant product must fulfill all the requirements of the law. Application with 
a full dossier, which complies with EU legislation, must be submitted to the National 
Pharmaceutical Office, which will grant or reject the registration. Detailed instruc-
tions for the content of the package insert and label are mandatory (WHO 1998).

5.37  GUINEA

The Division de Medicine Traditionalle (Traditional Medicine Division) under the 
Ministry of Health began in 1977. A national policy was formulated in 1994, fol-
lowed by the introduction of laws and regulations and expert committee on TM/
CAM in 1999 in the Republic of Guinea. A National Institute on Herbal Medicine 
was established in 2001. Regulations and laws on herbal medicines in the country 
were partly the same as those for conventional pharmaceuticals. No national pharma-
copoeia exists; other pharmacopoeias are used but are not legally binding. National 
monographs exist in the Plantes Medicinales Guineennees (1997), but they are not 
legally binding. Regulatory requirements for manufacturing include adherence to 
the information that is contained in the pharmacopoeia and monographs and spe-
cial GMP for herbal medicines. The regulatory requirements for safety assessment 
include the special requirements of traditional use without demonstrated harmful 
effects and reference to documented scientific research on similar products. There is 
no control mechanism for the implementation of these requirements (WHO 2005).

5.38  HUNGARY

The laws and regulations on naturopathic activities in Hungary were issued in 1987, 
and a national policy was formulated on TM/CAM in 1997. Herbal medicinal prod-
ucts may be sold as traditional herbal products called “healing products of paramedi-
cine” (having therapeutic effects but not considered as medicaments) or as herald 
medicines, which are considered to be conventional pharmaceutical products. The 
regulation for traditional herbal products was issued in 1987 according to which the 
traditional herbal product may be approved if its composition and components are 
known, the quality of the components and product is determined and constantly 
ensured, its safety in the doses to be administered is proven, and the conditions of 
its production meet the public health regulations. The regulations for herbal medi-
cines were placed into law in 1988, and regulations in 2000 and 2001 that included 
some special quality requirements for herbal medicines. The GMP rules used for 
conventional pharmaceuticals are also required for the manufacture of herbal medi-
cine (WHO 2005). The quality should conform to Hungarian Pharmacopoeia and 
European Pharmacopoeia. The safety and efficacy of herbal medicinal products 
may be proved using the same requirements as those for conventional pharmaceuti-
cals, including preclinical and clinical trials. A PMS system including adverse effect 
monitoring was established in 1970 (WHO 2005).

Though an extraordinary diversity has been found in laws and regulations of 
CAM within the EU, a harmonization of laws is underway in many countries. In 
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addition to harmonization with the EU, the modifications of the decree regulating 
CAM in Hungary are being prepared following professional recommendations. The 
outdated decree will be reconsidered, as 17 years of practice have shown which prac-
tices are worthy to be maintained, taught, and applied within the healthcare system 
and which should be omitted (Gabriella et al. 2013).

5.39  ICELAND

The Republic of Iceland does not have a national policy, laws and regulations, national 
program, national office, or national research institute on TM/CAM. Regulation of 
herbal medicine in Iceland began in 1997. An expert committee on TM/CAM was 
established in 2000 as part of the Icelandic Medicine Control Agency. No national 
pharmacopoeia or monographs exist; the European Pharmacopoeia is used and is 
considered to be legally binding. The same GMP rules apply as for conventional 
pharmaceuticals. Safety regulatory requirements include traditional use without 
demonstrated harmful effects and reference to documented scientific research on 
similar products, provided by manufacturers. Eleven herbal medicines were reg-
istered in Iceland according to a WHO survey; none was included on a national 
essential drugs list. The PMS system used is similar to that for conventional pharma-
ceuticals. It included adverse effect monitoring (WHO 2005).

5.40  INDIA

Medicinal plants are used for therapeutic purposes in India in several ways. The 
country has a well-developed system of modern medicines. It has many plant-
derived drugs (e.g., digitalis, morphine, atropine, cinchona, Vinblastine, etc.), which 
are regulated in the same way as for synthetic allopathic medicine, which has to 
be supported by full pharmacological, toxicological, and later pharmacokinetic and 
early clinical trial data. Several plants are used (alone or in combination with other 
herbal ingredients) in traditional systems of medicine (Ayurveda, Siddha, and Unani-
Tibb) that are practiced in India. The regulation states that if these medicines are 
prepared in exactly the same manner as described in ancient texts of Indian medi-
cine and preserved in the same way, it should be considered safe and approved for 
registration for release into the market. If, however, an old medicinal plant or herbal 
product is prepared in a different manner or contains a new ingredient (or has one 
ingredient less) or if it is to be used for a new indication, it is treated as a new drug 
entity. Application for its introduction or marketing of such products needs full sup-
porting data as for other conventional drugs that were mentioned previously in this 
chapter (GCP Guidelines 2001).

The Drugs and Cosmetics Act and Rules (1940) and the Drugs and Cosmetics Act 
and Rules (1945) with many subsequent amendments (1949, 1950, 1951, 1955, 1960, 
1964, 1972, 1982, 1995, 2005, and 2010) and the Drugs and Magic Remedies Act 
(1954) are applicable for the purpose. Mukherjee et al. (2007) reviewed the status 
and progress in regulation and control of medicinal and aromatic plants that are used 
in the Indian Systems of Medicine. Various aspects including manufacturing prem-
ises, heavy metal content, GMP, infrastructure development, National Medicinal 
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Plants Board, Indian Pharmacopoeia, Traditional Digital Knowledge Library, 
Indian Traditional Development Bill 2005, and Traditional Medicine Act 2006 were 
discussed. The authors tabulated the sections of the Indian Drugs and Cosmetics Act 
for misbranded, adulterated, and spurious drugs; manufacturing; sales; government 
inspectors or analysts; penalties and confiscation, and so forth. The country has two 
multivolume national pharmacopoeias: the Ayurvedic Pharmacopoeia of India and 
the Unani Pharmacopoeia of India. Both are legally binding. There were 4246 regis-
tered herbal medicines according to a WHO survey, and there is a separate essential 
drugs list for Ayurveda, Unani, and Siddha (WHO 2005).

The Central Drugs Standard Control Organization (CDSCO) published guide-
lines for clinical trials of herbal remedies and medicinal plants (GCP Guidelines 
2001). The herbal products were categorized into three categories:

 1. Sufficient information is known about the use of plant or its extract in 
ancient Ayurvedic, Unani, or Siddha literature, and the herbal remedy is 
being regularly used by physicians of these traditional systems of medicine 
for a number of years. Further, the substance is to be clinically evaluated 
for the same indication for which it is being used and has been described in 
ancient texts.

 2. When an extract of a plant or isolated principle is to be clinically evalu-
ated for a therapeutic effect, not originally described in traditional texts, or 
method of preparation is different, it has to be treated as a new chemical 
entity (NCE), and the same type of acute, sub-acute, and chronic toxicity 
data will have to be generated as required by the regulatory authorities 
before it is cleared for clinical evaluation.

 3. An extract or a compound isolated from a plant that has never been in use 
before and has not been mentioned in ancient literature should be treated as 
a new drug and, therefore, should undergo all regulatory requirements for 
clinical trials including GMP norms, preclinical and clinical Phase I and 
Phase II studies, and postmarketing surveillance.

India joined the WHO ADR monitoring program in 1997, and a national phar-
macovigilance program started in 2004. In July 2010, CDSCO, under the aegis of 
Ministry of Health and Family Welfare, Government of India in collaboration with 
the Department of Pharmacology, All India Institute of Medical Sciences, New Delhi, 
launched a pharmacovigilance program in India for protecting health of the patients 
by assuring drug safety (drug, biological, vaccine, diagnostics, and medical devices). 
It aims to monitor ADRs and create general awareness on the subject in healthcare 
professionals. There is a national program by the Department of Ayurveda, Yoga, 
Unani, Siddha, and Homeopathy (AYUSH) for the pharmacovigilance of Ayurveda, 
Siddha, and Unani medicine at Jamnagar, Gujarat, since 2008. This was set up in 
collaboration with the WHO country office for India at New Delhi.

There are multiple authorities: (1) the Drug Controller General of India, Department 
of Health, Ministry of Health and Family Welfare, Government of India, New Delhi, 
and (2) the Secretary, Department of AYUSH, Ministry of Health and Family Welfare, 
Government of India, New Delhi, for registration, distribution, and marketing of 
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these drugs in the country. The Indian Council of Medical Research (ICMR) has a 
Toxicology Review Panel (TRP) to advise DCGI or AYUSH to permit (or reject) clini-
cal trials of herbal drugs in human subjects. In response to our request for information 
on the subject, ICMR searched data from its archives for the last 10 years. It revealed 
that TRP did not recommend some proposals for clinical trials in human subjects due 
to the following reasons: (1) The phase 1 data submitted was not considered adequate 
for phase 2 clinical trial, (2) the detailed composition of the herbal formulation was 
not provided, (3) the quality control and stability studies were not performed, or (4) a 
proper study design was lacking. Information on names of herbal drugs or formu-
lations or the manufacturer seeking permission for clinical trials in human subjects 
was considered confidential (and therefore not revealed); the proposals that were not 
approved were related to clinical trials in three areas: (1) contraception, (2) diabetes 
mellitus type II, and (3) cancer (Katoch and Vijay Kumar 2012).

Heavy metals are sometimes the active ingredients of Indian traditional medi-
cine rather than a contaminant (Abbott 2014). The Government of India has made 
heavy metal testing mandatory after the publication of Saper et al. (2004). Heavy 
metals may not be present above the permissible limit, and labeling must indicate 
the presence of heavy metals (Abbott 2014). Evidence-based studies are becoming 
interestingly essential for establishing the safety and efficacy of herbal products for 
domestic sale and export. Regulatory harmonization becomes essential to mitigate 
delays in commercialization across countries. The Indian industry perspective was 
recently discussed (Sahoo and Manchikanti 2013).

5.41  INDONESIA

Laws and regulations on TM/CAM were introduced in 1993. National research insti-
tutes on traditional and herbal medicines were established in 1976. The Minister of 
Health issued a decree in the same year to control the import of crude drugs that are 
marketed in Indonesia. The importer should be registered with the Ministry of Health 
and should fulfill many conditions for registration of the herbal product according to 
the Indonesian Pharmacopoeia. The Directorate General of Drug and Food Control 
has also published six volumes of the Materia Medica Indonesia. It contains 350 crude 
drug monographs and is used as a formal quality requirement book for crude drugs 
in Indonesia. The national policy on the development of traditional medicine was for-
mulated in 2000 followed by the establishment of a national office under the National 
Agency for Food Control in 2001 and the launching of a national program on TM/CAM 
in 2003. Adherence to Farmakope Indonesia and Materia Medica Indonesia is legally 
binding. Special GMP rules apply for the manufacture of herbal medicines. Safety 
requirements include traditional use without documented harmful effects, reference to 
documented scientific research on similar products, toxicity data, and laboratory test-
ing. PMS is in place. There were 8632 registered herbal medicines (WHO 1998, 2005).

5.42  IRAN

In Iran, the specific regulations for registration of herbal products were documented 
by the National Expert Committee in 1996, and regulation of all herbal medicines 



128 Safety Concerns for Herbal Drugs

is under the authority of the pharmaceutical department of the Ministry of Health 
(http://www.itmrc.org/regulator1.htm). There is a national formulary containing 
70 monographs but it is not legally binding (WHO 2005). A PMS system exists.

5.43  IRELAND

The Guidelines for Application for Authorization of Herbal Products were issued 
by the National Drug Advisory Board in 1985. This board was replaced by the Irish 
Medicines Board in 1996. The guidelines contained detailed requirements for the 
plant raw material and for the finished product. These have, largely, been superseded 
by the European note for the quality and safety of herbal remedies. Safety and effi-
cacy requirements are now consistent with those for conventional pharmaceutical 
products (WHO 1998). The European Pharmacopoeia is used in lieu of a national 
pharmacopoeia and is legally binding. Regulatory requirements for manufacture 
include adherence to pharmacopoeias, monographs, and the same GMP rules as for 
conventional drugs. There is no registration system. The PMS system is the same as 
for conventional drugs (WHO 2005).

The European Traditional Herbal Medicinal Products Directive (2004/24/EC) 
went into effect in Ireland in 2007.

5.44  ISRAEL

There is currently no specific regulation of herbal medicines in Israel. Herbal 
medicines may be considered as dietary supplements. No national pharmacopoeia 
exists; instead, the Homeopathic Pharmacopoeia, British Pharmacopoeia, French 
Pharmacopoeia, and the United States Pharmacopoeia are used. The regulatory 
requirements for the manufacture of herbal medicines is the same as for conven-
tional pharmaceuticals. For safety, herbal medicines are screened to restrict those 
that are not suitable for food use. According to a WHO survey, no registration system 
existed, and there were no restrictions on the sale of herbal medicines, but a PMS 
system existed (WHO 2005).

5.45  JAPAN

Traditional medicine in Japan is divided into Kampo and non-Kampo crude herbal 
products. Kampo is a Japanese traditional medicine that has its roots in China. 
Japanese practitioners gradually refined and improved and validated the original 
formulae of Chinese through clinical experience. Kampo medicines are accepted 
by the Japanese health insurance system. The quality of these herbs is regulated 
by determining the main chemical constituents according to the guidelines in the 
Japanese Pharmacopoeia, which lists both crude drugs and Kampo extracts. While 
most Japanese doctors and patients are comfortable using them, the efficacy and 
toxicity of Kampo medicines are still uncertain because the double-blind placebo-
controlled clinical trials have been rare (Sensho 2014). In the early 1970s, the “210 OTC 
Kampo Formulae” was published by the Ministry of Health and Welfare. These were 
revised in 2008, and now, 294 Kampo formulae are listed. The GMP Guidelines for 

http://www.itmrc.org
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ethical Kampo products were published in 1987 and revised in 2012. Both approval 
and quality standards play an important role in the regulation of Kampo products 
(Maegawa et al. 2014).

5.46  KENYA

According to a WHO survey, herbal medicines were not regulated in the Republic of 
Kenya. The country has no pharmacopoeia or monographs. National policy and laws 
and regulations on TM/CAM are being developed. Special regulatory requirements 
for the safety assessment of traditional use without demonstrated harmful effects and 
reference to documented scientific research on similar product requirements apply 
to herbal medicines. These have been established by the Kenya Medical Research 
Institute, but no control mechanism exists to ensure their implementation. Herbal 
medicines in Kenya are sold without restriction (WHO 2005).

5.47  KOREA

In South Korea the Korea Food and Drug Administration (KFDA) and Pharmaceutical 
Affairs Act regulate both conventional and traditional medicines. There is a Korean 
Herbal Pharmacopoeia and “Regulations on Limits and Test Methods for Residues 
and Contaminants in Herbal Medicines.” The latter restricts the amount of hazard-
ous substances such as heavy metals, pesticides, and aflatoxins. The manufacturing 
of health-functional foods must be approved by the KFDA according to the Health 
Functional Food Act (Fan et al. 2012). A PMS system is in place (WHO 2005).

5.48  MALDIVES

Though a medicinal policy in the Republic of Maldives was formulated in 1999, the 
country does not regulate herbal products. These are classified as OTC medicines 
for self-medication only. No claims may be made by law. There are no regulatory 
requirements for manufacturers, no national pharmacopoeia, or monographs. Safety 
requirements are limited to documented scientific research on similar products 
(WHO 2005).

5.49  MALI

A division of traditional medicine in Mali, which was also a collaborating center 
of WHO, started in 1974 and carried out activities such as survey of practitioners; 
identification of medicinal plants in Mali and their botanical, chemical, and pharma-
cological studies; development of improved traditional medicines; quality control; 
and training programs (WHO 1998). The African Pharmacopoeia is used but is 
not legally binding. A national monograph exists in the Formulaire Therapeutique 
(1998) but is not legally binding. Since 1990, improved traditional medicine called 
Médicaments Traditionnels Améliorés (MTA) have been included on the Essential 
Drugs List of Mali, are included in the Malian National Formulary alongside con-
ventional drugs. For marketing authorization, a dossier of information on safety and 
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efficacy is submitted (Willcox et al. 2012). Regulatory requirements for manufac-
turing include adherence to information in pharmacopeia or monographs as well 
as good conditions for harvest, drying, extraction, packaging, and quality control. 
Implementation is ensured by laboratory testing for content and foreign substances 
and by ensuring correct identification of plants and standardized extracts. Safety 
assessment implementation is ensured through toxicity testing. The country has a 
registration system and PMS system (WHO 2005). In Mali, traditional medicine is 
integrated into the health system, and traditional medicine is prescribed under the 
national health system (Fan et al. 2012).

5.50  MAURITIUS

A survey was carried out in the early 1990s, and a study was initiated on the medici-
nal and aromatic plants of States of Indian Ocean by the EU under the aegis of the 
Indian Ocean Commission. The results were good. More than 600 plants entering 
the pharmacopoeia were identified. Phytochemical, botanical, and bibliographic 
information were made available. The physiochemical properties of some medici-
nal plants, pharmacological properties of some plant extracts, and measures for the 
control plant material to guarantee the safe and correct use of herbal drugs were 
established (WHO 1998).

5.51  MYANMAR

In Myanmar, the Traditional Medicine Drug Law was enacted in 1996 to ensure the 
quality, safety, and efficacy of traditional medicines. No national pharmacopoeia, 
essential drugs list, or PMS system exists. The Monograph of Myanmar Medicinal 
Plants was published in 2000. The regulatory requirements for herbal medicines are 
limited to special GMP rules. Safety requirements include traditional use without 
demonstrated harmful effects and reference to documented scientific research on 
similar products. These requirements are enforced through inspection, laboratory 
analysis for safety, and market surveys. There were 3678 registered traditional medi-
cines in Myanmar according to a WHO survey (WHO 2005).

5.52  NEPAL

The Department of Drug Administration is the regulatory authority in Nepal (http://
www.dda.gov.np). The Drug Act 1978 regulates herbal and conventional medicines 
in Nepal. Manufacturing requirements include the same GMP rules as for other 
medicines. A PMS system is in place (WHO 2005).

5.53  NETHERLANDS

The Netherlands does not have a national policy, laws or regulations, or national 
research institutes on TM/CAM. Herbal medicines are regulated under the same 
laws as conventional pharmaceuticals.

http://www.dda.gov.np).
http://www.dda.gov.np).
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The European Pharmacopoeia is used and is considered legally binding. The GMP 
rules that are used for conventional pharmaceuticals apply to herbal medicines. Safety 
requirements are the same as for conventional pharmaceuticals (WHO 2005).

5.54  NIGERIA

Herbal medicines are regulated as dietary supplements, health foods, functional foods, 
and as an independent regulatory category (WHO 2005). The National Agency for 
Food and Drug Administration and Control (NAFDAC), established in 1993, is the 
regulatory authority in Nigeria. It developed guidelines for the registration and control 
of herbal medicinal products and related substances. According to these, herbal medici-
nal products manufactured on a large scale must be registered and approved by the 
NAFDAC. PMS is mandatory (Osuide 2002). A national pharmacopoeia is available.

5.55  NORWAY

Herbal products in Norway require registration with the Norwegian Medicines 
Control Authority. Guidelines for such drugs, published in 1994, were largely based 
on European directives. These were later simplified (WHO 1998). A national policy 
on TM/CAM was formulated in 2002 followed by national regulations and laws in 
2004. Prescription herbal products are governed by European guidelines for qual-
ity, safety, and efficacy according to monographs in EP, GMP, and WHO guidelines 
1991. The latter are less stringent for herbal remedies that are intended to treat minor 
ailments and history of long traditional use. Four categories for documentation were 
listed for such drugs. Herbal teas should not contain more than 70% by weight of 
active ingredient(s). Norwegian guidelines contain requirements for mandatory 
information on labels. There are no national pharmacopoeia or monographs. The 
European Pharmacopoeia and monographs are legally binding (WHO 1998, 2005).

5.56  POLAND

The registration and marketing of medicinal products are governed by the 
Pharmaceutical Act Law of 2001, and their distribution is regulated by Good 
Distribution Practice Ordinance 2002, 2009, Minister of Health. Some other laws 
and rules, for example, the Pharmaceutical Act 2004, Freedom of Business Activity 
Act 2007, and Ordinance 2008 regulate marketing authorization at various levels. 
Czerw and Bilinska (2013) stressed that the legal regulations governing these prod-
ucts is of vital importance. Their level of detail and severity are necessary to ensure 
the safety of patients and honest competition.

As a member state, Poland can have a simplified registration of THMPD in 
the EU.

5.57  PORTUGAL

The regulations or laws for herbal medicines are similar to those for conventional 
pharmaceuticals. Herbal medicines are regulated as prescription and OTC medicines. 
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Medical claims may be made about herbal medicines. There is a national pharma-
copoeia, Farmacopoeia Portuguesa, but no national monograph exists. The same 
GMP rules used for conventional pharmaceuticals are used for herbal medicines, 
although a control mechanism exists for these requirements. There is no regulation 
system or essential drugs list for herbal medicines. The PMS system, which includes 
adverse effect monitoring, was established in 1995 in Portugal. Herbal medicines are 
sold in pharmacies as prescription and OTC medicines (WHO 2005).

5.58  ROMANIA

Regulation of herbal medicines was introduced in 2002 in the same law governing 
the regulation of conventional pharmaceuticals. Romanian Pharmacopoeia, pub-
lished in 1993, contains 85 monographs and is legally binding. The manufacturing 
and safety requirement for herbal medicines are the same as those that are for con-
ventional pharmaceuticals. Monitoring the safety of the products on the market is 
ensured through a pharmacovigilance network (WHO 2005).

5.59  RUSSIA

In Russia, a federal law about the “circulation of drugs” regulates pharmaceutical 
preparations including herbal medicine preparations (HMPs), as officially known. 
HMPs are classified into medicinal plant materials, galenic formulations, active 
pharmaceutical ingredients, and combined phytopreparations. HMPs must follow the 
national drug standards and the 12th State Pharmacopoeia of Russian Federation. 
More than 600 HMPs have been registered for medication (Shikov et al. 2012). The 
same GMP rules apply as those that are required for conventional pharmaceuticals. 
The requirements for the assessment of safety of herbal medicines are the same as 
for conventional pharmaceuticals with additional requirements, namely, radioactiv-
ity control. A PMS system is in place (WHO 2005).

5.60  SOUTH AFRICA

The protection of the intellectual properties of traditional healers has become an 
increasingly important aspect of the regulatory scenario (Fan et al. 2012). There 
are about 200,000 traditional healers in the country (WHO 1998). The Traditional 
Medicine Programme at the Development of Pharmacology, University of Cape Town, 
participated in formulating an outline proposal for the registration and control of tra-
ditional medicines in 1994 (WHO 1998). Though South Africa has national laws that 
are related to traditional medicine, they are not applied in practice (Fan et al. 2012).

5.61  SPAIN

The Spanish Medical Products Act No. 25 of 1990 regulates both herbal medi-
cines and conventional pharmaceuticals. The Royal Spanish Pharmacopoeia was 
published in 2003. A national monograph also exists. Both are considered legally 
binding. Regulatory requirements for the manufacture of herbal medicines include 
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adherence to pharmacopoeia and monographs, the same GMP rules as for conven-
tional pharmaceuticals, and special GMP rules. Safety requirements include those 
that are used for conventional pharmaceuticals as well as a special requirement of 
traditional use without demonstrated harmful effects and reference to documented 
scientific research on similar products. If the product has a history of traditional 
safe use, the requirements are less strict. Compliance with requirement is ensured 
through the national pharmacovigilance system. A PMS system was established in 
1985 (WHO 2005). Herbal products are categorized as “real medicinal products” 
with all marketing authorization requirements and traditional “herbal products” 
(HPs) for which rules are less stringent. These HPs are further categorized depend-
ing upon practical use or quality or efficacy standards. Peschel (2007) opined that 
Spain will face a radical change by EU legislation (2004/24/EC), and a major issue 
for reclassification is that HPs, which are considered as medicine, can be distributed 
only via pharmacies.

5.62  SRI LANKA

In the Democratic Socialist Republic of Sri Lanka, the laws and regulations on 
TM/CAM were issued in 1961 and a national program in 1982. The Department of 
Ayurveda in the Ministry of Health was established in 1961 and a national research 
institute on traditional medicines, complementary medicines, and herbal medicines 
in 1962. Herbal medicines do not have any regulatory status; they are sold with med-
ical, health nutrient contents, and structure or function claims. The national pharma-
copoeia, the Ayurveda Pharmacopoeia, was published in 1979 and a compendium of 
medical plants containing 100 national monographs in 2002. The information con-
tained therein is legally binding. Regulatory requirements for manufacturing include 
the same GMP rules that apply to conventional pharmaceuticals. There are no safety 
requirements. There was no national registration system and PMS according a WHO 
survey (WHO 2005).

5.63  SWEDEN

The Medicinal Products Agency issued guidelines for authorization to market 
natural remedies in 1994. These include (1) finished products that are intended for 
administration in human beings or animals for prevention, diagnosis, relief, or cure 
of diseases or symptoms of diseases; (2) a medicine in which the active ingredient or 
ingredients are derived from natural sources, for example, plants, animals, bacterial 
culture, minerals, or salt solution. The chemical, pharmaceutical, safety, and efficacy 
document is assessed by the agency. Manufacturing requirements include adherence 
to the European Pharmacopeia. A PMS system is available. Natural remedies are 
sold freely by anyone in Sweden (WHO 1998, 2005).

5.64  SWITZERLAND

The Swiss Agency for Therapeutic Products (Swissmedic), established in 2002, is 
the national office for TM/CAM. Herbal medicines were authorized as medicinal 



134 Safety Concerns for Herbal Drugs

products even before the federal law on medicinal products and medical devices, 
which regulates conventional medicine, was adopted in 2000. Simplified marketing 
authorization for some TM/CAM may apply but only after documented quality, effi-
cacy, and safety requirements. The Swiss Pharmacopoeia (containing monographs 
on herbal drugs) and European Pharmacopeia are used. Manufacturing require-
ments are similar to conventional medicines. PMS is in place (WHO 2005).

5.65  TAJIKISTAN

According to a WHO survey, a national policy and a national program on TM/CAM 
were in development in Tajikistan. Regulation of herbal medicines was introduced in 
2001, comprising the same laws and regulations as for conventional pharmaceuticals. 
Herbal medicines have no regulatory status. There was no national pharmacopoeia; 
the State Pharmacopoeia of the USSR was used. The manufacturing regulatory 
requirement in Tajikistan is limited to adhere to information in pharmacopoeia 
and monographs; no specific details of the structure of the control mechanism were 
available. A PMS system was being developed (WHO 2005).

5.66  THAILAND

A national policy and program on herbal medicines were issued in 1993 (WHO 
2005). The Thailand Drug Act BE 2510, established in 1967, regulates both tradi-
tional and modern drugs. The drug act distinguishes between “household medicine” 
and manufactured formula herbal drugs; while the former may be used by any person 
or a traditional medicine practitioner for his patients, the latter needs to be registered, 
with names and quantities of the ingredients on the label or leaflet of the products 
before permission for distribution or marketing is accorded (WHO 1998). The Thai 
FDA classifies herbal medicines into four categories: (1) traditional drugs (based on 
traditional knowledge and vast experience), (2) modified traditional drugs (where 
dosage forms of [1]) has been modified into modern forms), (3) modern herbal medi-
cines or phytopharmaceuticals (composed of active plant materials that are derived 
from scientific research and are classified as modern medicines), and (4) new drugs 
(from herbs that are developed and are purified isolated active substances of which 
chemical structures are identified as new chemical entities). The new regulations 
will be according to ASEAN guidelines, and to harmonize the same, the Thai FDA 
issued Ministry of Public Health regulations on the “Submission of license and issu-
ance of license for the production, sale or import of traditional medicines into the 
Kingdom BE 2555” in 2012 (Thailand Drug Act BE 2510 1967).

5.67  TURKEY

Turkey is rich in flora of medicinal plants. The country mainly relies on modern 
medicine for healthcare; traditional therapies only have a limited use. Prior to 1984, 
there were no regulations for herbal drugs and crude drugs that were sold in Akhtar 
shops by persons with no special training. The Ministry of Health listed plants that 
were sold by these shops in October 1985. This list included mainly crude herbs and 
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their parts. Later, regulations for the sale of poisonous plants, the establishment of 
herbal manufacturing premises and GMP rules in 1986, and licensing in 1995 were 
introduced (WHO 1998). The Turkish and European pharmacopoeias are used. PMS 
was established in 1985 (WHO 2005).

5.68  UGANDA

Though the national pharmacopoeia entitled A Contribution of the Traditional 
Medicines Pharmacopoeia of Uganda (1993) exists, the information is not legally 
binding. There are no manufacturing regulatory requirements for herbal medicines, 
no medicines were registered though a registration system was established in 2002, 
and no PMS system is in place. In Uganda, herbal medicines are sold in pharmacies 
as OTC medicines, by peddlers, and in food markets, without restriction (WHO 
2005). The “Guidelines for Regulation of Traditional/Herbal Medicines (Local) in 
Uganda” were issued by the National Drug Authority in 2009 incorporating require-
ments for the manufacture, registration, and sale of herbal medicines. According to 
these guidelines, herbal medicines are classified as (1) home remedies, (2) galenicals, 
and (3) traditional medicines. The guidelines also specify minimum requirements 
for efficacy and safety (Guidelines for Regulation of Traditional/Herbal medicines 
[Local] in Uganda 2009).

5.69  UKRAINE

The National Policy on TM/CAM in the Ukraine was established in 1992 and the 
regulation of herbal medicines in the Ukraine was introduced in 1992; these laws and 
regulations are partly the same as those that govern conventional pharmaceuticals. In 
lieu of a national pharmacopoeia, which is in development, the State Pharmacopoeia 
of the USSR was used according to a WHO survey. Regulatory requirements for 
manufacturing include adhering in pharmacopoeias and monographs and the GMP 
rules that are required for conventional pharmaceuticals. No specific information 
was available about the control mechanism that was used. Safety requirements are 
the same as for conventional pharmaceuticals.

There is a registration system for herbal medicines. A PMS system, which includes 
adverse effect monitoring, was established in 1992 (WHO 2005).

5.70  UNITED KINGDOM

The Medicines Act of the United Kingdom (1968) distinguished “licensed herbal 
medicines,” which require marketing authorization, from “herbal remedies,” which 
were exempted from licensing requirements. PMS was established for both catego-
ries. The British Pharmacopoeia is available (WHO 2005). All herbal medicines 
offered for sale for therapeutic purposes have to be approved by the Medicines 
Commission and registered by the appropriate authority. The requirement needed 
by the government for herbal products is quite different from those that are needed 
for synthetic drugs that are being introduced in the market for the first time. 
The Medicines Commission Secretariat (assisted by the pharmacologist and the 
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pharmacognosist) reviews what is known about the plant, in a spirit of pragmatism 
and tolerance since the plants have been used in the United Kingdom for centuries, 
to decide whether the substance can be allowed for sale in the country. The exist-
ing knowledge about the herbal product (from within or outside the country) for 
varied aspects is thoroughly scrutinized for (1) evidence for its intended efficacy, 
(2)  reported side effects, (3) expected side effects because of its structure, and 
(4) use in other countries and experience in those countries that was documented 
in scientific books or journals. Another aspect is to look at is the type of disease for 
which the product is to be used. A plant substance to be used for myocardial infarc-
tion would undergo much more rigid scrutiny than a plant product to be used for a 
backache or indigestion. The authorities are aware that the ethnic migrant groups 
in the United Kingdom bring with them their own herbal remedies (Ayurvedic, 
Unani, or Chinese) and normally do not interfere with their use so long  as 
(1)  these medicines are restricted to use by these communities with a firm faith 
and belief in these remedies, and (2) this latitude is not being misused by advertis-
ing and selling these products. This attitude of tolerance and tacit agreement for 
the use of herbal drugs that are not registered in the United Kingdom, by ethnic 
groups from India, Pakistan, and Bangladesh has, and by large, been successful 
for more than four decades. Recently, a new regulation was introduced (Human 
Medicine Regulations 2012). It has superseded the Medicine Act of 1968. Now, 
products sold OTC must be authorized and have a Traditional Herbal Medicinal 
Products Directive (THMPD) license that is covered by part of this regulation. A 
recent note formally ends transitional arrangements or a grace period that allowed 
continued sale of unlicensed herbal medicinal products (under Directive 2004/24 
EC) from May 1, 2014 (MHRA 2013). Following its implementation, all manu-
factured herbal medicines will need full marketing authorization for their lawful 
sale. Herbal retailers will no longer be able to sell unlicensed herbal medicines or 
finished products that are not registered under the Traditional Herbal Medicine 
Registration Scheme. Qualified medical herbalists will only be allowed to provide 
preparations after a one-to-one consultation made from a basic herbalist’s stock at 
the practitioner’s premises, where the general public can be excluded. Eventually, a 
clear-cut application of well-formulated regulations to address the safety concerns 
for herbal remedies will be needed. Plant substances, which are available as food 
and drink (e.g., herbal teas), can, however, be freely sold in the United Kingdom.

5.71  UNITED REPUBLIC OF TANZANIA

A national policy was issued in 2000, and a national office was established in 1989, 
as the traditional medicines section of the Department of Curative Services. Herbal 
medicines were not regulated in the United Republic of Tanzania. They had no regu-
latory status. There was no national pharmacopoeia or monographs available. In 
addition to this, there were no manufacturing requirements and no registration sys-
tem for herbal medicines. A PMS system is being planned. There was no restriction 
on the sale of herbal medicines in the United Republic of Tanzania (WHO 2005). 
The Tanzania Food, Drugs and Cosmetics Act (2003) regulates both conventional 
and herbal drugs.
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5.72  UNITED STATES

In the United States, the Food and Drug Administration (FDA) is the government 
agency that is primarily responsible for regulating foods and medicines. It is also 
responsible for regulating dietary supplements, such as herbal medicines, under the 
Dietary Supplement Health and Education Act (DSHEA) of 1994 (Abbott 2014). 
There was minimal control over the marketing of products from medicinal plants. A 
plant substance, whether listed in the pharmacopoeia or not, could be marketed in 
the country from the FDA. The system worked well because it was used with care 
largely by Hahnemann school of homeopaths. The situation changed with large-
scale production of medicinal plants as therapeutic agents, more widespread use 
of homeopathic or OTC medicines, and their promotion. The term complementary 
or alternative medicines (CAMs) is more commonly used for traditional medicine 
in the United States. Integrative medicine refers to a practice that combines both 
conventional and CAM treatments for which there is evidence for safety and effi-
cacy. Ang-Lee et al. (2001) discussed the history and developments of regulatory 
aspects of herbal remedies in detail. These were classified as dietary supplements in 
the Dietary Supplements, Health and Education Act of 1994. These laws exempted 
herbal medicines from the safety and efficacy regulation that prescription and OTC 
drugs had to fulfill (i.e., preclinical animal studies, premarketing controlled clini-
cal trials, or PMS). The burden shifted to the FDA to show that a product is unsafe 
before it can be removed from the market. In addition, the inability to patent herbal 
medication discourages the manufacturer from performing the costly research and 
development (R&D) that is required for conventional drugs. It was felt that the regula-
tions governing the use and marketing of herbal medicines were inadequate. Several 
simple changes could dramatically improve the appropriate use of herbal products. 
The creation of national standards for the constituents of specific herbs and greater 
incentives for R&D of study designs that reduce costs and study duration were sug-
gested (Bent 2008). These should be more explicit and stringent. Therefore, the FDA 
classified CAM products into different categories: cosmetic, device, dietary supple-
ment or food additive, drug, and new drug in its draft guidance for industries. These 
guidelines were later withdrawn following recommendations from several agencies 
including the American Herbal Product Association. FDA-regulated product catego-
ries under the Federal Food, Drug, and Cosmetic Act (“the Act”) or Public Health 
Service Act (“PHS Act”) include cosmetics, devices, dietary supplements, drugs, 
food, and food additives. A botanical product (herbal medicine or Chinese medicine) 
is subjected to regulation as biological product, cosmetic, drug, device, or food under 
“the Act” or “PHS Act.” Many botanicals are used in cosmetics, for example, aloe 
vera, green tea; some Chinese or TCM herbs are available as regular food or spice, 
for example, ginger, star anise, ginseng, and so on. (Fan et al. 2012). The DSHEA 
specifies that supplements are to be regulated as foods rather than drugs, and thus 
dietary supplements could be sold freely in the market without proving evidence of 
efficacy or safety (Abbott 2014). They only comply with the labeling requirements 
for dietary supplements. The disease claims from traditional uses are, thus, not 
permitted on the label of the products. The DSHEA did not originally require that 
manufacturers report adverse effects to the FDA until 2006 when dietary supplement 
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manufacturers have been required to report any “serious” adverse effects within 15 
days of knowledge of the event. In addition, rules for GMPs were adopted in 2007. 
These rules set requirements for domestically marketed herbs that include meeting 
specifications for identity, purity, strength, and composition (Abbott 2014).

TCM products and raw herbs, however, can be further developed as new drugs 
through investigational new drug or new drug application (NDA) processes (Fan 
et al. 2012). The Center for Drug Evaluation and Research and New Guidance for 
Botanical Products differentiate between OTC and NDA. The document provides 
guidelines for the NDA route, including discussions on lesser demand for certain 
information for botanicals with an established history of use of waivers for related 
studies, or bridging studies may be considered by FDA on a case-to-case basis. 
Botanical products are finished, labeled products that contain vegetable matter as 
ingredients. Such products can be marketed in the United States with (1) OTC and 
(2) approved NDA product monographs. The manufacturer has to submit fresh appli-
cation for adding a new ingredient or indication for amendment in the monographs. 
Eligibility to market the products is five years (for a new chemical entity) and three 
years (in the absence of patent protection) from the date of approval. If the product 
qualifies as NDA during the period of exclusivity, the FDA will not approve (or in 
some cases review) certain competitor products unless the second sponsor conducts 
all studies to demonstrate the safety and efficacy with preclinical pharmacology and 
toxicology studies (Verma 2013). Now, most practitioners are moving away from 
traditional knowledge to evidence-based medicines. The current U.S. regulatory 
mechanisms provide little assistance to ensure that commercial herbal preparations 
have predictable pharmacological effects, and the product labels provide accurate 
information. The potency of herbal medicines varies between different manufactur-
ers of the same product and in different lots that are released into the market by the 
same manufacturer. Some companies have tried to standardize their products to a 
fixed concentration of the selected chemical constituents. The benefit of this effort is 
uncertain because most herbal products achieve their intended effect through com-
bined synergistic actions of different ingredients or compounds.

5.73  UZBEKISTAN

The regulation of herbal medicines began in 1997; it is governed by the same laws 
and regulations as for conventional pharmaceuticals. Herbal medicines are regulated 
as prescription and OTC medicines. By law, medical, health, nutrient content, and 
structure or function claims may be made. A national pharmacopoeia and national 
monograph were in development. The regulatory requirement for the manufacture 
of the herbal medicines is limited to adhere to information in pharmacopoeias and 
monographs. No specific information was available about the control mechanism that 
is in use to enforce these requirements. The safety requirements for herbal medicines 
were the same as those that are for conventional pharmaceuticals; pharmaceutical 
inspection of laboratories for quality control was used to ensure the implementa-
tion of these requirements. No PMS system was established. Herbal medicines were 
sold in pharmacies as prescription and OTC medicines by licensed practitioners and 
without restriction (WHO 2005).
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5.74  ZAMBIA

The national policy on TM/CAM, which was part of the national drug policy, was 
approved in 1997. While Zambia was not regulating herbal medicines, a bill was 
proposed for the same. Herbal medicines were sold with claims, including medical, 
health nutrient content, and structure or function claims; however, as the regulations 
were pending, these were not legally recognized. There was no national pharma-
copeia or national monograph, no manufacturing or safety assessment regulatory 
requirements, no registration system, and no PMS system for herbal medicines. There 
was no restriction on the sale of the herbal medicines in Zambia (WHO 2005). The 
Pharmaceutical Act No. 14 of 2004 requires that products intended to be marketed 
in Zambia meet appropriate standards of good quality, safety, and efficacy and that 
they should be manufactured according to GMP requirements. One of the means for 
ensuring that herbal medicinal products meet the required standards of good quality, 
safety, and efficacy is by conducting product-specific premarketing assessments to 
determine whether the product should be registered. These guidelines developed by 
the Pharmaceutical Regulatory Authority have been prepared to provide information 
to applicants who intend to register herbal medicinal products in Zambia (Guidelines 
on Application of Registration of Herbal Medicines, http://www.zamra.co.zm/guide 
lines, accessed on May 10, 2015).
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6 A Critical Appraisal 
of the Available Data

This review embodies a survey report on more than 1500 medicinal plants and herbal 
products. More than 100 examples of toxic or adverse side effects or herb + herb 
and herb + modern medicine interactions have been cited. The list is only illus-
trative and not exhaustive. It includes 59 examples from 27 countries (Argentina, 
Australia, Austria, Bangladesh, Belgium, Brazil, Canada, China, France, Germany, 
Ghana, Hong Kong, Iran, Italy, Japan, Malaysia, Mauritius, Morocco, the Netherlands, 
Nigeria, Portugal, South Africa, Spain, Sri Lanka, Turkey, the United Kingdom, and 
the United States), of the effects of 75 commonly used medicinal plants and 12 herbal 
formulations. The adverse effects range from mild gastrointestinal problems (nausea, 
vomiting, diarrhea) and allergic skin reactions (inflammation, rash, itching) to severe 
toxic effects on the liver; kidneys; cardiovascular, respiratory, and nervous systems; 
reproductive function; and mutagenic, teratogenic, and carcinogenic effects. Some of 
these effects were serious enough to necessitate hospitalization and intensive medi-
cal care. Early detection and proper diagnosis by alert physicians helped in the sur-
vival of affected persons, but some cases of permanent disability and death have also 
been reported. Some striking reports are as follows.

 a. Hussin (2001) cited a report by the Ministry of Health, Malaysia. It indi-
cated that about 37% of 5000 renal problems in the country might be attrib-
uted to the chronic use of traditional herbal preparations.

 b. A study by Hailer et al. (2002) stated that diagnosis of herbal-related 
toxic hepatitis may be hindered by patients’ reluctance to admit the use or 
disclose the names of alternative medicines. A survey revealed that only 
40% of the patients in the United States informed their primary healthcare 
physician about it, resulting in failure to recognize or chemically identify 
hepatotoxic herbs. The figure may be much lower as mostly such drugs 
are self-prescribed and taken concurrently with modern medicines. The 
researcher demonstrated the importance of early diagnosis of herbal drug 
usage by describing two contrasting case studies. Early diagnosis by the 
alert physician, patient cooperation, and systematic hospital care in the first 
case lead to quick recovery. Poor history, multiple product use, self-help, 
and reluctance to seek medical advice in the other patient resulted in serious 
disease necessitating liver transplantation, which could have been avoided.

 c. Plants containing coumarin derivatives (e.g., Panax species) and Ginkgo 
biloba may lead to hemorrhages by their own chronic use or through 
enhancing the effects of anticoagulants (e.g., Dicumarol) (Ang-Lee et al. 
2001; Rates 2001).
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 d. An extensive review of nephrotoxicity due to alternative medicines by 
Luyckx (2012) tabulating 56 remedies (herbal: 43, mineral or animal ori-
gin: 13) from 35 countries. The author stressed that kidneys are particularly 
vulnerable to toxic effects from such drugs. A prominent example cited 
was aristolochic acid-induced nephropathy. This developed into a small 
outbreak in Belgium and then a pathophysiological mechanism for a previ-
ously unexplained endemic disease and later as a significant risk factor for 
chronic kidney disease (CKD) in population-based studies.

 e. A study by Abraham et al. (2010) from Germany on hepatotoxic and pos-
sibly the mutagenic or carcinogenic effects of coumarins. Mutagenicity or 
carcinogenicity was discounted by the European Food Safety Authority. 
Nutritional exposure to coumarins is mainly due to Cinnamon (Cassia cin-
namon), which is used as a flavoring agent in foods (tea, cereals, cookies or 
almond cookies, desserts, chocolates, and wine). Its consumption is consid-
erably increased during the Christmas season.

 f. Unintentional (wrong botanical identification) and intentional (adultera-
tion with cheaper substitutes) use of wrong herbal remedy may result in 
mild-to-serious toxic or adverse effects, e.g., coffee substitutes causing 
such problems in Brazil (Rates 2001).

Risk groups for herbal drug toxicity or herbal drug + medicine interactions include 
pregnant and nursing women, infants, children, elderly persons, patients with dis-
eases (such as diabetes, cardiovascular, hepatic, respiratory, and neuropsychiatric 
disorders), pre- and postoperative cases under other life-sustaining medications 
(McGregor et al. 1989; Ang-Lee et al. 2001; Hussin 2001; Hailer et al. 2002). 
Unfortunately, studies on this aspect are scarcely conducted; the increasing use of 
herbal drugs globally means that the available reports are only a tip of the iceberg. 
A study by Ang-Lee et al. (2001) on herbal medicines and perioperative care is, 
particularly, noteworthy. More investigations are warranted to unearth the magni-
tude and hazards of identifications between herbal products and conventional medi-
cines. A case report on a 51-year-old man diagnosed with acute kidney injury with 
toxic encephalopathy following consumption of herbal juice from the raw tubers of 
Dioscorea quinqueloba was recently reported. Such serious adverse effect-causing 
medicines need to be classified as prescription drug requiring stringent regulation 
(Kang and Heo 2015). A recent research on PubMed revealed that at least 65 com-
monly used herbs, herbal drugs, and supplements and 111 herbs or herbal mixtures 
of traditional Chinese medicine have been reported to cause hepatotoxicity or liver 
disease, necessitates stricter regulatory surveillance for herbal drugs (Teschke and 
Eickhoff 2015).

Does this mean that all herbal drugs are useless and harmful? The answer is 
“No”; the question rather raises many other questions. Is it genuine concern for 
herbal drug safety or overreaction due to their widespread or increasing worldwide 
use affecting the sales of modern medicines? Are the reasons governed by economic 
or business considerations or truly scientific? It has been argued that herbal drugs 
(e.g., Ayurvedic) have been in use for more than 4000 years, and a large proportion 
of the Afro–Asian population depends on traditional medicines.
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Several toxic plants, used in traditional medicine, were found to be useful for 
humanity for the treatment of serious diseases, for example, Colchicum autumnale 
for congestive heart failure, Digitalis for cardiac insufficiencies, Citrullus colocyn-
thus for diabetes, and so on (Bnouham et al. 2006). A report by Katiyar (2012) on the 
safety evaluation of Ayurvedic drugs gives some convincing arguments considering 
the number of Ayurvedic practitioners in India to be approximately 300,000 and 
assuming the number of patients receiving Ayurvedic medicines to be 10 per day (4 
old and 6 new cases) by a physician, which amounts to be approximately 3 million 
patients per day. The researcher stated that safety evidence is being generated on 
commonly prescribed Ayurvedic herbal products almost on a daily basis. Further, if 
the herbal medicines are so harmful,

 a. Why is our herbal wealth being indiscriminately depleted by increasing 
exports of crude medicinal plants?

 b. Why are repeated attempts being made to patent these drugs?

The cases of Curcuma longa (Haldi or Turmeric) and Ocimum sanctum (Tulsi 
or Basil) are examples. According to a recent news proper report (Hindustan Times 
2013), the U.S. multi national company MetaProteomics filed a patent application 
at the Canada Intellectual Property Office under the title “Curcuminoid composi-
tion exhibiting synergistic inhibition of the expression of Cycloxygenase-2 drugs for 
the treatment of inflammation, psoriasis and gastritis to be novel.” The Traditional 
Knowledge Digital Library, a unit of Council of Scientific and Industrial Research, 
cited ancient Indian classical literature to counter this contention. Within a period of 
87 weeks, a 10-year-old attempt to pirate Indian traditional knowledge was foiled by 
the government of India.

Polypharmacy is generally used in Ayurveda, Siddha, and Unani medicines. It is 
claimed that different ingredients of the formulation enhance the efficacy and reduce 
the toxicity of each other. Further, Shodhna and Marna (traditional purification pro-
cedures) detoxify the toxic effects of herbal drugs. Such procedures (e.g., treating 
with lemon juice or boiling with water) have not been scientifically validated (or 
refuted) by comparative studies on raw and purified herbal products.

Many studies report high metal content in herbal medicines (Saper et al. 2004; 
Symposium 2010). Traditional systems of medicine, practiced on the Indian subcon-
tinent, also use drugs of mineral origin including heavy metals. One of the authors 
(SBV) has been involved in scientific investigations on calcined mineral preparations: 
Bhasmas and Kushtas (used in Ayurveda and Unani-Tibb) for more than a decade. 
The studies were carried out under projects from the Indian Council of Medical 
Research and Central Council for Research in Unani Medicine. Comparative stud-
ies on gold preparations—Swarna Bhasma (Ayurveda), Kushta Tila Kalan (Unani-
Tibb), and Auranofin (modern medicine)—revealed interesting results. The latter 
is known to be an immunosuppressant and used for the treatment of rheumatoid 
arthritis. Chrysotherapy is associated with several problems (not effective in all 
cases: 20% of patients get no benefit, low therapeutic index: 25%–40% of patients 
develop toxic reactions necessitating discontinuance of therapy in half of such cases, 
high relapse rate, etc.); calcined preparations used in Indian systems of medicine, in 
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contrast, exhibited immunostimulant activity (Bajaj et al. 1999). These preparations 
also showed analgesic, anticataleptic, antianxiety, antidepressant, glycogen-sparing 
or antifatigue, antioxidant, nootropic, and neuroprotective effects against global and 
focal models of ischemia in experimental animals. The products attenuated stress-
induced alterations in the brain catecholamines, serotonin, and plasma cortisol lev-
els. While these effects were observed in doses up to 25 mg kg−1, the maximum 
tolerated dose was found to be more than 2 kg−1. The preparations showed a wide 
margin of safety. No weight loss or untoward effect on a battery of behavioral param-
eters was observed. When given in diet to young rat pups for six to eight weeks, the 
treated animals showed an increase in body weight or growth rate versus controls. 
Chronic toxicity studies were not done and are needed. The mere presence of a metal 
in a herbal product is not a proof of its toxicity. The forms of metal and exposure 
levels are required to be considered (Bajaj and Vohora 1998, 1999, 2000; Shah and 
Vohora 2002; Shah et al. 2005; Vohora and Athar 2007).

A perusal of the reports on formulations indicates that these are relatively safe 
or show toxic effects that are not of serious nature. Does it prove the belief that 
individual components play a corrective role? The number and standard of available 
studies are not adequate for any meaningful conclusions.

Are herbal drugs cheap? The present review is not addressing this question. 
Herbal drugs are promoted as relatively affordable versus modern medicines. Hussin 
(2001) remarked that this was probably true earlier but is not so now. These prod-
ucts are fast becoming expensive (sometimes more costly versus conventional medi-
cines). Increased demand or fashion for herbal drugs and cosmetics, recent spurt in 
online sales, and aggressive marketing are the factors that are responsible for such 
rise in prices.

The present status of regulatory laws in 73 countries (Angola, Antigua and 
Barbuda, Argentina, Armenia, Australia, Austria, Azerbaijan, Bangladesh, Belarus, 
Belgium, Benin, Bhutan, Botswana, Brazil, Bulgaria, Burkina Faso, Burundi, 
Cameroon, Canada, Central African Republic, Chad, China, Comoros, Congo, 
Czech Republic, Denmark, Estonia, Ethiopia, Equatorial Guinea, Finland, France, 
Georgia, Germany, Ghana, Greece, Guinea, Hungary, Iceland, India, Indonesia, 
Iran, Ireland, Israel, Japan, Kenya, Korea, Maldives, Mali, Mauritius, Myanmar, 
Nepal, Netherlands, Nigeria, Norway, Poland, Portugal, Romania, Russia, South 
Africa, Spain, Sri Lanka, Sweden, Switzerland, Tajikistan, Thailand, Turkey, 
Uganda, Ukraine, the United Kingdom, United Republic of Tanzania, the United 
States, Uzbekistan, and Zambia) revealed that these are mostly vague or weak and 
not stringent enough to enforce existing laws and do not ensure the safety of herbal 
products. A WHO document (2004) laments that about 90 countries (less than half 
of the member states) regulate herbal drugs, and even a smaller number have a req-
uisite system in place for regulation or qualifications of providers of such products.

In India, time-to-time amendments of the Drugs and Cosmetics Act and Rules 
(1940) and Drugs and Cosmetics Rules (1945) are a good sign. The government of 
India has made heavy metal testing mandatory after the publication of Saper et al. 
(2004). The latter proved to be a blessing in disguise. It compelled the government 
to be more responsible. A general look at the overall status of regulatory aspects of 
herbal drugs worldwide indicates that in a majority of the countries, factors other 
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than scientific (political, religious, and economic compulsions and vested business 
interests) control these issues at the cost of public health. The Drugs and Magic 
Remedies (Objectionable Advertisement) Act is in place but openly flouted on the 
Indian subcontinent. This is particularly true for herbal or herbomineral products 
claiming potentiation of male sexual dysfunction or impotency and infertility. 
Strict implantation of the regulations with deterrent punishment for the offenders is 
urgently needed.

We do not intend to say that all herbal drugs are harmful. Nearly three-fourths 
of the global population (particularly in Afro-Asian countries) depend on herbal or 
traditional drugs for the treatment of many diseases. Use of traditional herbal or 
herbomineral drugs dates back to 3000 BC. Data on safety aspects on these drugs, 
with experience of centuries, are being generated on an almost daily basis in human 
subjects. Studies on experimental animals and clinical trials in a limited number of 
patients cannot match it. Polypharmacy is the rule, rather than an exception, in tradi-
tional medicinal systems. It is claimed that the different ingredients in a formulation 
enhance the efficacy and reduce the toxicity of each other. These claims, in most 
cases, have not been scientifically validated (or refuted).

Recently, a very disturbing newspaper report (Hindustan Times 2013) indicated 
that blind faith in alternative therapy delays cancer treatment. Almost 70% of new 
cancer cases reported to the B.R. Ambedkar Institute Rotary Cancer Hospital, All 
India Institute of Medical Sciences (AIIMS), New Delhi, are beyond the critical 
stages, when the disease cannot be treated easily. Dr. P.K. Julka, Head, Department 
of Radiation Oncology, AIIMS, stated that this adversely affects the outcome of 
the treatment. Other cancer hospitals face similar problems. The case of a 48-year-
old farmer undergoing treatment in West Delhi Action Cancer Hospital illustrates 
the point. The patient was diagnosed with cancer nine months before admission 
and was advised to undergo surgery for breast cancer followed by chemotherapy. 
Instead, she went to a traditional medicine practitioner who charged the patient Rs 
35,000 for drugs with the promise that they will cure her. She reported at stage 4 of 
breast cancer and is undergoing treatment now after progression to disease at such an 
advanced stage. Prognosis in such cases is poor as valuable time is wasted on drugs 
with unknown effects that are sold to gullible persons with false claims.

It is concluded that no effective drug (traditional or modern) is totally good or 
bad. A balanced dispassionate approach is warranted. Herbal drugs (single medici-
nal plants or formulations) should be treated with the same degree of respect and 
responsibility as for conventional medicines. Problems of indiscriminate use, self-
prescription, concurrent use with modern medicines without informing the physician 
or hospital, administration of wrong herbal drug (incorrect botanical identification), 
quackery, adulteration, and so on, need to be curbed with firm resolve, strict enforce-
ment of regulatory laws with deterrent punishment by the government, and public 
cooperation. Indian systems of medicine (ISMs) have many useful remedies, but the 
most innocuous herbal drugs have also caused toxic or adverse effects and hazard-
ous drug interactions by their improper use. Adamant or blind faith in ancient clas-
sical texts has hampered progress in ISM and has not allowed them to keep pace 
with time, the latest research, and advancements and flourish to their full poten-
tial. Paradoxically, this has been done by exponents of ISM who intend to promote 
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traditional medicine. These issues need to be tackled urgently before they reach an 
alarming stage.
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From the Foreword

Are herbal drugs totally devoid of adverse effects when used alone, 
as herbal formulations, or in concurrent use with modern medicines? 
Safety Concerns for Herbal Drugs examines that question and 
others like it to give you the information you need to judge for your-
self the balance between the risks and benefits associated with the 
therapeutic use of medicinal plants. It stands out from other books by 
directing your attention to the aspects of safety and toxicity.

The authors venture into the relatively unexplored (or deliberately 
hidden) side of the picture. They present a survey of approximately 
1500 medicinal plants and herbal products, 59 global (from 27 coun-
tries) and 75 Indian examples of toxic and adverse effects and drug 
interactions. Additionally, they present the current status of regulatory 
laws and their enforcement in 73 countries to support their conten-
tion that such laws and enforcement are inadequate, and that herbal 
drugs are unscientifically being promoted as totally safe.

To give you the full picture, the authors go on to examine such is-
sues as danger from large-scale misuse and abuse, self-prescription, 
substitution, adulteration, concurrent use with modern medicines, 
hazardous but avoidable drug interactions, risk groups, and present 
status of drug regulations.
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