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Since times immemorial, mankind has relied on herbs and plants on natural origin
to alleviate its sufferings. Irrespective of the geographical separation among
different civilizations, the dependence on plants for treating diseases and ailments
was common to all settlements. The ethnopharmacological basis of various existing
drugs is well established. With advancements in science and technology, the herbal
medicines have also seen a transition from galenicals, pills, extracts to high end
herbal capsules and other refined formulations. Inspite of meteoric rise in the sale
and composition of herbal medicines around the globe, there have always been
questions on the efficacy and cost effectiveness of these remedies. This chapter will
focus on the scientific and well documented cases of efficacy of such drugs and
also provide a commentary on their cost effectiveness. Attempts will also be made
to compare the costs with other lines of treatment and their associated side effects.
Further, the safety and toxicity of herbal drugs and their interaction with allopathic

drugs will also be discussed.

Objectives:

» Understanding the historical development of herbal drugs

Understanding the benefits of herbal drugs

» Assessing the cost effectiveness of herbal drugs
» Understanding the various herb-drug interactions
» Exploring the reasons for toxic effects of natural medicines

1. Introduction

Herbs and their isolated phytoconstituents have
beneficial effects for human disorders since ancient
times. Herbal therapy was only remedy available from
the early days of civilization and people these days are
enthusiastic about the use of herbal medicine [1]. Plants
are known to occur on the earth around 500 million years
ago and approximately 400000 species have been
identified and sub-classified to date [2]. The traditional
treatments through medicinal plants are the main source
for treating severe disorders [3].

The development of some of the herbal remedies can be
attributed to serendipity. Nevertheless, recent modern
medicine scenario is not incidental but based on primary
herbal research screening processes. Recent trends
involve utilization of Ayurvedic or natural remedies
approved by Food and Drug Administration (FDA) for
screening of new isolated phytocomponents from
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natural sources [4]. In different natural medicine
systems, a prescription often comprises several
ingredients compositing into a given ratio in an each
formula, wherein each component in isolation
sometimes lacks therapeutic activities seen in the
holistic formulation, a phenomenon known as the
combinatorial effect [5].

The trust of patients towards traditional medicine system
stems from various attributes. Such remedies are often
easily available, are easy to use, cost effective and
possess low side effects and help to improve overall
health [6]. Although, in rural settings, non-availability of
professional care and infrastructure may also promote
the use of home remedies for acute and self limiting
pathophysiological situations [7]. However, home
medication and combination of herbal drugs without
medical expert may be harmful to patient health. In this
context, government regulatory bodies are required to



Journal of Chemical Health Risks

www.jchr.org
JCHR (2023) 13(5), 430-438 | ISSN:2251-6727

ealth Risks

check all safety parameters with respect to public health
for home medicine use by itself [8]. A huge numbers of
herbs have proved their effectiveness in acute diseases
along with their utilization in severe chronic disorders.
Hence for the development of successful herbal
therapies, it is imperative that the mechanism(s) of
herbal drug effect are clarified for the knowledge of all
stakeholders [9].

This chapter will be focusing on benefits of herbal
medicines with respect to public health. This work will
also focus on the scientific and well documented cases
of efficacy of such drugs and provide a commentary on
their cost effectiveness. Attempts will also be made to
compare the costs with other lines of treatment and their
associated side effects. Further, the safety and toxicity of
herbal drugs and their interaction with allopathic drugs
will also be discussed.

2. Benefits of herbal drugs

It is a matter of common debate that why herbal
medicines are better than modern medicine. Another
school of thought often propagates the superiority of
modern medicine over traditional drugs of natural
origin. The herbal medicine gains an edge because of its
cost effectiveness and easy to use as home medicine.
However a thorough point wise discussion is presented
below:

2.1 Cost effectiveness

Popularity of herbal drugs over modern medicines due
to their low toxicity and less cost is well known.
Traditional Chinese medicines promoting the uses of
natural products for public disorders have been proved
cost effective. For example, Jingshu granules have cost
effective approaches to treatment of cervical
radiculopathy in China [10]. According to World health
organization (WHO) approximately eighty percent
population looks forward to traditional medicines for
treatment of diseases. However, only fifty countries
have made national policies governing the use of
traditional medicines which include China, Japan and
Germany. In India, the use of Ayurvedic or traditional
substances has been regulated through ‘Drugs and
Cosmetic Act of 1940°. In 1959, the government of India
amended the Drugs and Cosmetic Act to include the
natural products derived from plant sources [11]. Low
cost of herbal drugs has always been alluring the users
towards health benefit in respect to allopathic medicines.
The regulatory bodies around the globe have been hard
pressed to carry out standardization of natural products
through proper clinical trials. Although, in different
developing countries it is difficult to maintain the quality
standards for crude extracts but the need for
standardization cannot be undermined [12]. Table 1
presents a comparative account of traditional medicine
systems with modern systems of medicine along with
their cost comparison.

Table 1: A comparative account of cost effectiveness of herbal medicines vis-a-vis different traditional medicine

systems
S.No Type of Comparison between herbal drugs versus modern drugs treatment system References
Disease
Traditional Medicine System Modern Medicine System
System of Name of Herb Approximate Cost of  Name of Modern  Approximate Cost of
medicine Therapy (In Dollar $) medicine Therapy (In Dollar
/ Duration of Therapy $) /Duration of
Therapy
1. Cervical Chinese Jingshu granules 179.90/4-weeks Qishe Pill 1143/4-weeks 10, 64
Radiculopathy ~ Traditional
Medicine
2. Diabetes African Buchholzia 745/ Annually Jardiance 16,752/ Annually 65, 66
Mellitus Traditional coriacea
Medicine
3 Obesity Indian Ayurvedic  Guggul 23/4-weeks Orlistat 80/4-weeks 67
Medicine
4 Cancer Traditional Agaricus blazei 500/4-weeks Lenalidomide 5,282/4-weeks 68
Japanese Medicine mushroom
(Kampo)
5 Insomnia Chinese Glycyrrhiza 30-60/4-weeks Tian Meng oral 17,281/4-weeks 27,69, 70
Traditional uralensis liquid
Medicine
6 Allergic Traditional Sophora flavescens  21.95/4-weeks Ninjin'yoeito 3817/4-weeks 71
Disorders Japanese Medicine  (Alkaloid-
(Kampo) Oxymatrine)
7 Hematological  Indian Ayurvedic ~ Lauhasava 6/4-weeks Cyanocobalamin 14/4-weeks 72
Disorders Medicine (Vitamin-B12)
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In India, a large number of people are suffering from
chronic disorders like diabetes, obesity and cancer.
Often these severe chronic diseases come with economic
burden to people. As per an estimate, treatment of
diabetes mellitus accounts for 14.2 % of total health care
costs [13]. Similar to diabetes, obesity has also been
increasing the economic burden of health care cost of
patients in both developed and developing countries
[14]. The increasing cost of prescription drugs has
prompted people to look for alternatives in herbal drugs
which cost less as compared to allopathic medicines.
Continued use of herbal remedies helps patients to
manage conditions and undertake preventive measures
that reduce chances and severity of illness and promote
selfhealing. The knowledge thus gained can be used to
lead a better and healthy lifestyle keeping chronic
conditions at bay and thereby saving on health bill [15].

2.2 Accessibility

The use of herbal remedies is not limited to therapeutic
effect but herbs are also widely utilized for cosmetics
and local skin related infections [16]. Over the counter
products available as herbal extracts, essential oils and

herbal tea are found effective in a number of ailments.
Thus healthcare cost on obtaining consultation and
prescription can be saved [17]. Not only herbs but also
species, which are routinely available in the kitchen are
also effective in different diseases, like turmeric, clove,
cinnamon and chillies may act as potent medication to
various allergic and infectious diseases (Figure 1) [18].

2.3 Wider therapeutic index

The conventional drugs having less adverse effects as
compare to synthetic medicines for treatment of
different disorders. However, ‘Over the counter’ (OTC)
drugs such as indomethacin, warfarin, aspirin and
Naproxen are associated with minor to major adverse
effects like excessive bleeding and difficult breathing
[19]. Natural drugs like opiates can be used as analgesic
drug and isolated phytoconstituent from digitalis plant
may be used for the treatment of heart related disorder
like heart failure without major toxic action for organ
system [20, 21]. Although, serious disorders like cancer
may also be treated through natural substance like taxol
with minimum side effects [22].

Benefits of Herbal Medicines
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Fig. 1: Elaboration of herbal medicines used by human society

2.4 Self healing

It is often alleged that allopathic drugs mask the
symptoms and do not permanently treat the underlying
condition. On the contrary, herbal medicines or
alternative drugs are alleged to act through placebo
effects and patient may get on the path to better health
sooner than expected [23]. However, not all herbal drugs
producing placebo like effects as evident through the use
of

FDA approved psychotropic natural agents against
mental disorders like depression and anxiety [24].
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2.5 Improve overall health

There has been a tremendous interest in natural medicine
around the globe with concomitant huge increases in last
few decades and present market of herbal medicine is
approximately hundred billion US dollars [25]. Natural
herbs have been used for severe and acute diseases like
cardiovascular disease, prostate problems, depression,
and inflammation and weakened immune system [26].
Herbal drugs have come with several remarkable health
supports. The primary goal of folk medicines is to
identify and eradicate illness rather than suppress the
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symptoms. This approach is more likely to result in
improved health than the use of pharmaceuticals. In this
context, the traditional Chinese medicine Glycyrrhiza
uralensis was reported as a therapeutic drug for
insomnia  treatment [27]. Additionally, Ginko
(Ginkobiloba) is good for circulatory disorders, but it
also helps enhance memory [28]. Another conventional
drug restrains vitamins, antibodies and other health-
promoting agents; it serves to strengthen the overall
body and not just combat illness [29].

3. Safety issues for herbal medicine use

Despite the popularity of herbal drugs increasing day by
day, there have always been doubts about their safety
and effectiveness. The general idea that herbal drugs are
very safe and free from side effects is false [30].
According to scientific literature data, there are the two
kinds of adverse issues viz. intrinsic and extrinsic. The
former is concerned with predictable toxicity, over-
dosage and interaction with conventional drugs, as
reported for modern medicines and the latter is linked to
several manufacturing problems such as
misidentification of plants, lack of standardization,
dereliction of good manufacturing  practice,
contamination, substitution and adulteration of plants,
incorrect preparations and/or dosage, etc [31].
International Union of Pure and Applied Chemistry
(IUPAC) Technical have published herbal protocols
related to different aspects of scientific assessment of
natural product formulation. In this document, various
aspects of the science of herbal medicine in modern
times have been compiled in one place and it is expected
to significantly advance the scope of scientific
assessment of herbal products prepared following
certain standards [32].

However, toxicity issues of herbal drugs have been
challenging task for scientific community. The
contamination of herbal products due to various reasons
for  example  misidentification, = manufacturing
malpractices, intentionally or accidental contamination
[33].

The safety issue always has to be essential indicator for
herbal drugs use by human community.

3.1 Complexity of safety of herbal medicines

The adverse drug reactions arising out of the use of
herbal medicines are mainly classified in to two types
viz. direct and indirect toxicity.

3.1.1 Direct toxicity

It can be occur due to overdose or even therapeutically
normal dose of herbal medicines. Different patient
groups have different levels of susceptibility for natural
drugs use. For example, pregnant women and children
experience profound herbal drug toxicity. Children and
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infants are more sensitive to herbal toxicity than adults
[34]. Different scientific studies have explored the
adverse effect originating by use of herbal drugs, such as
podophyllin toxicity due to Podophyllum emodi, kidney
fibrosis related to Aristolochia fangchi [35, 36].

3.1.2 Indirect toxicity

Some of natural agents may contain toxic ingredients
those are responsible for toxic effect. The natural oil
Mentha pulegium is known to contain an abortifacient
content, which can induce hepatic and renal injuries
[37]. Similarly, the natural herb Morinda citrifolia juice
may be producing heart related disorders due to
hyperkalemia effect into the renal system because it is
containing high level of potassium ions in the natural
juice of herb [38]. However, the environmental
contamination of the herbs can be responsible for toxic
action. The Chinese traditional medicines having high
heavy metals in the herbs that are responsible for lead
toxicity [39]. Furthermore, intentional adulteration can
also be responsible for herbal toxicity. For example,
Echinacea is the one of important herb used as anti-
inflammatory and for relief in cold in US market.
Wallace et al. reported that Echinacea is often
adulterated by mixing of walnut, which can bring about
allergic reaction by nut allergy [40].

3.2 Herb-drug interactions

The natural medicines are often supplied in the form of
admixture of two or more active constituents. Multitude
of active ingredients will increase the possibilities of
interactions between herbal medicines and conventional
drugs. However, herbal medicines interactions may also
originate due to both pharmacokinetic and
pharmacodynamic level of herb-drug interactions [41].
For example, herb-drug interactions can decrease
absorption of the drug. A study has reported that the
patients have suffering from angina related ischemic
disease who taking aspirin along with Ginkgo biloba
herbal extract, are likely to suffer from retinal bleeding
because their interaction can lead to increased eye
bleeding [42].

3.3 Reasons for toxic effects of natural medicines
3.3.1 Self treatment

Main cause of herbal toxicity is self-treatment due to
easy availability of natural agents as homemade
remedies. Herbal treatment without supervision has been
always harmful. However, the correct drug
administration and public awareness for safe use of
natural drugs by Food and Drug Administration may
play an important part for the prevention of herbal
toxicity [43]. Herbal drugs used as supplementary
dietary elements can produce hepatic and renal toxicity
[44]. Obesity is the main health issue at Mexico,
especially in women. One study report has related that
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approximately more than 40% of obesity to high
prevalence of consumption of natural products [45].

3.3.2 Unqualified practitioners

Majority of natural drugs may be used as dietary
supplements and the Dietary Supplement Health and
Education Act of 1994 regulates it. Aforesaid law has to
be exempt for prescription and regulation of OTC herbal
drugs sales in the market [46]. Mostly herbal liver
toxicity reported by self-medication or without
supervision of qualified practitioners. This is
challenging task for providing best health services in
rural area because unqualified medical practitioners who
do not possess any kind of recognized medical
qualification are the only health providers in village
areas [47].

3.3.3 Substandard Product

The vernacular names for herbal remedies can be
outdated and misleading to identify correct drugs
according to geographical region [48]. Substances that
do not qualify quality and quantity parameters according
to official herbal monographs are known as substandard
products [49]. During formulation of herbal drugs at
manufacturing unit accidental contamination of
substandard heavy metal like lead, mercury, cadmium,
and arsenic are responsible for intoxication for natural
product quality [50]. There are four main reasons for
adulterations in herbal products viz. undeclared synthetic
products, synthetic pharmaceuticals, with undeclared
heavy metals, placebo herbal medicine without active
ingredients and herbal drugs with wrong active
ingredient [51].

3.3.4 Improper intake

In the era of digital marketing and easy reach through
social media platforms, there are a lot of misleading
advertisements for herbal drugs. If the individuals
consume these medicines without the advice of
physician or registered practitioners, it is dangerous to
patient health. Whereas there exist stringent quality
control and good manufacturing requirements for
modern drugs which are further passing through
different trial phases. All information related to
synthetic drugs treatment and its adverse reactions with
suitable dose is enlisted into their leaflets [52].
Nevertheless, these procedures are not strictly followed
in case of natural medicines. Although several herbal
agents can be used as dietary supplements and may be
sold without any specific directions. Sometimes expiry
date is missing on the labels of herbal formulation and
people continue to use such products over long period.
All these factors are responsible for herbal toxic effects
and it may be harmful for human health [53].
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4. Precautions using herbal medicine

Individuals who are keen to take herbal supplements
must consult a qualified health professional who can
guide them about proper dose, associated potential side
effects, and possible herb drug interactions. Some of
scientific studies have reported that mild to serious side
effects may occur when herbal drugs are consumed with
conventional medicines. The fact that herbal drugs are
always safe is a myth. They may prove harmful when
taken without supervision for qualified medical
practitioners. Government and regulating agency are
responsible for spreading awareness for safe use of
herbal medicines [54]. Dekant et al. reported that the
consumption of green herbal tea extract or infusion may
responsible for hepatic toxicity in people consuming it
as food supplements due to presence of catechin
phytoconstitutent in infusion of herbal tea extract [55].
Thus it is advisable to take herbal supplements under the
supervision of qualified medical practitioners.

4.1 Self Education

One must learn as much as possible about the herbs
being taken in consultation with doctor and if need be
one should not refrain from contacting herbal
supplement manufacturers for information. When using
herbal supplements, one must follow label instructions
carefully and use the prescribed dosage only. It is
recommended not to exceed the recommended dosage,
and seek out information about who should not take the
supplement [56]. Different scientific databases are
available for whole information on single plant but at
times may not be accessible due to intellectual property
rights concerns. Plant information can be accessed
through different sources like, CSIR database commonly
known Traditional knowledge Digital Library (TKDL),
MICROMEDEX (www.micormedex.com) and CRISP
(www.crisp.cit.nih.gov) [12].

4.2 Follow instruction properly

Patients should exercise precautions when taking herbal
drugs with conventional medicines. All label instruction
points should be religiously followed before taking
herbal medicine. Problems may arises during
concomitant use of herbal and conventional drugs. One
such example is the use of Liquorice with spironolactone
where antagonism of diuretic effect can occur. Similarly,
when Ginseng is taken with insulin in diabetic condition,
it may change the glucose concentration and these herbs
should not be prescribed in hyperglycaemic patients
[57].

4.3 Professional advice

One must seek out the services of a trained and licensed
herbalist or naturopathic doctor who has extensive
training in this area. Such professional advice is very
important in case of anticancer herbal medicines. For
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example, herbal-drug interaction between Allium
sativum and paclitaxel may produce excessive bleeding
due to bone marrow depression action [58].
Additionally, many herbal medicines have not been
studied rigorously enough to verify their safety for
pregnant and lactating mothers. Frawley et al. reported
that the self medication with herbal drugs by pregnant
women may lead to varicose vein problems. Use of
herbal medicine in pregnancy case specifically in rural
area has required continuous monitoring by health care
providers [59]. Further monitoring is also warranted in
herbal drugs used for children and infant since they may
have low immunity and extensive calculations vis-a-vis
dose per kg body weight and differences of metabolic
enzymes may be required [60]. Thus pregnant or
lactating mothers should seek help of healthcare
provider prior to taking any herbal medicines to ensure
the best possible outcomes [61].

4.4 Vigilance for side effects

It is essential that both the patients and the health care
providers continuously watch for side effects during
treatment and for adverse effects after treatment with
herbal medicines. If symptoms, such as nausea,
dizziness, headache, or upset stomach, occur, reduce the
dosage or stop taking the herbal supplement. One must
be alert for allergic reactions. A severe allergic reaction
can cause troubled breathing. Different
pharmacovigilance tools exist for herbal drugs safety by
government agencies, like prescription event monitoring
and digital database management for herbal records
[62]. The World Health Organization (WHO) in
collaboration with International Monitoring Programme
Centre in Sweden, the Uppsala Monitoring Centre is
responsible for safety vigilance of herbal drugs uses and
maintains the data known as global WHO database of
adverse drug reaction report. The database is
continuously evolving with continuing evaluating of
herbal drug uses [63].

CONCLUSION

The benefits and safety of herbal drugs cannot be
undermined. With each passing day, more and more
reports of drugs originating from herbal origin are
pouring in. The ethno pharmacological basis of drug
development is gaining further momentum due to
improved extraction and isolation techniques. This
chapter has tried to present a commentary on the safety
and cost effectiveness of herbal drugs by providing
specific examples of herb drug interactions, comparing
the costs of herbal and conventional or allopathic
medicines. An attempt has also been made to record
reasons for toxic effects of natural herbs and the
precautions one must take while taking herbal drugs or
supplements. Overall, the chapter should provide a one
stop solution for the prospective reader to explore
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different aspects related to the safety, efficacy and cost
effectiveness of herbal medicines.
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