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Abstract
Herbal medicines involve the integration of several therapeutic experiences and practices of indigenous systems
of medicine that may span many previous generations, which often provides valuable guidelines to the selection,
preparation and application of herbal formulation for the treatment, control and management of variety of ailments.
According to World Health Organization, 60% of the world’s population depends on traditional medicine and 80% of
the population in developing countries depends almost entirely on traditional medicine practices and herbal
medicines for their primary health care needs. As a result of increasing demand for herbal medicines, there are
increasing concerns about the safety, standardization, efficacy, quality, availability and preservation of herbal
products by policy-makers, health professionals as well as the general public. Improvement in the quality of herbal
medicines could be achieved by deliberate implementation of good agricultural practices (GAPs) at the point of
cultivation of medicinal plants and good manufacturing practices (GMPs) during the process of manufacture and
packaging of finished herbal products, as well as post-marketing quality assurance surveillance. Additionally,
following the current sustained improvements in quality control and regulatory measures in many countries of the
world, it is envisaged that in the near future, herbal medicinal practices will be integrated into the conventional
medicines.
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Introduction
Herbal medicine, also called botanical medicine or phytomedicine,
refers to the use of plant parts such as seeds, berries, roots, leaves, bark
or flower for medicinal and therapeutic purposes [1,2]. Herbal
medicines are associated with several therapeutic experiences and
practices of indigenous systems of medicine, which serve as guidelines
for the selection, preparation and application of herbal formulation to
achieve therapeutic benefits. Alleviation of diseases and maintenance
of good health using herbal medicines is as old as mankind and is the
most popular form of healthcare practice known to humanity that has
been practiced by all cultures in all ages throughout the history of
civilization. Herbal medicine has evolved throughout the timeline of
human civilization. The present commentary briefly described the
existence of herbal medicine in pre-historic/ancient times and
influence of government policies as well as impact of modern day
science and technology in the advancement of herbal medicine, in
efforts to achieve the goals of catering for the needs of human health
and wellness.
Scientific search engines such as PubMed, Medline, EMBASE,
Mendeley, Google Scholar, ScienceDirect and SpringerLink were used
to retrieve online publications from 1983 to 2012. Keywords such as
‘herbal medicines’, ‘pre-historic herbal medicines’, ‘traditional
medicine practices’, ‘herb toxicity’, and ‘phytomedicine’ were used to
collate relevant articles. The results were then cross-referenced to
generate a total number of 53 references cited in this review.
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History of herbal medicine
People worldwide have been using herbal medicine for the
treatment, control and management of variety of ailments since prehistoric times [3-6]. There is ample archaeological evidence to support
the fact that primitive man used plant and herbs for medicinal
purposes. For instance, pollen analyses of numerous plants found in
the grave of Neanderthal man buried 60,000 years ago in Iraq
indicated that the plants buried with the corpse were all of medicinal
value [3,5]. In another instance, medicinal herbs found in the personal
belongings of the ‘Ice Man’ whose body was frozen in the Swiss Alps
for more than 5,300 years are thought to have been used to treat the
parasites found in his intestine [3,5].
Other sources also provide ample historical evidence of man's use of
plants for medicinal purposes over in antiquity. For example, the
Sumerian clay tablet, dated about 5,000 years ago, recorded and
described the medicinal uses of plants such as laurel, caraway and
thyme by the ancient Sumerian of Mesopotamia [2,5,6]. These plants
are still used all over the world for medicinal purposes. The Ebers
papyrus, written about 3,500 years ago points to the fact that ancient
Egyptians used plants such as mandrake for pain relief and garlic for
the treatment of heart and circulatory disorders [5]. The Old
Testament of the Bible (Ezekiel 47:12) also mentioned the use of plants
for medicinal purposes [7,8]. Ancient China is also a source of
information about the early use of medicinal plants. ‘The Pen Tsao’
(Canon of Herbs) a Chinese pharmacopoeia published about 1600 BC
contains list of several medicinal plants and their uses- including MaHuang, the shrub that introduced the drug ephedrine to modern
medicine [4]. In India herbal medicine, the Rig-Veda, a collection of
Hindu sacred verses, contains most aspects of Vedic science such as
yoga, meditation, mantra and Ayurveda, which are still widely
practiced today [9].
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Ancient western world traditional medicine systems
In the ancient western world, the development of western medicine
is believed to have been influenced by the writing of Greek
philosophers, in particular, Hippocrates (460-377 BC) and Aristotle
(384-322 BC), and the works of Dioscorides, who compiled
information on more than 600 plant species with medicinal value in
his famous book ‘De Materia Medica’. This book, which was written in
the first century AD, remained the standard reference in most of
Europe for more than 1,500 years [5,10]. During the Renaissance
(476-1500 AD) and the Middle Ages herbal medicine played an
important role in health care management [11]. Additionally, the
monasteries preserved information about herbal remedies in countries
such as England, Ireland and Germany [4]. At the same time, the
Arabs preserved much of the Greco-Roman expertise, and expanded it
to include the use of their own resources, together with those of the
Chinese and Indian, which was unknown to the Greco-Roman world
[6]. In the United States, herbal traditions brought by the European
settlers were merged with those acquired from native Americans, until
the early 1900s when expansion of the pharmaceutical industries,
coupled with the advancement in analytical techniques as well as
increased knowledge of synthetic chemistry, led to a decline of herbal
medicine practices in the in the developed world [4].

Evaluation of some African medicinal plants
Little is known about African traditional medicine in particular and
the use of herbal medicine by ancient African people. Although it is
difficult to state the exact period the use of medicinal plants originated
in Africa, the likely earliest time was circa 1770 BC in the code of
Hammurabi (Babylon) and 1550 BC in Egypt [2]. This is because
African traditional systems of medicine are poorly recorded and, to a
large extent, remain so to date [12-14]. African traditional systems of
medicine were once believed to be primitive and wrongly derided by
foreign religions especially during the colonial rule in Africa and
subsequently by conventional or orthodox medicine practitioners [14].
Despite the suppression by the colonial rulers and the negative
attitudes of the orthodox practitioners, traditional healers and
herbalists in Africa continued to dispense herbal remedies [12,13].
Collaborative ethnobotanical studies, and subsequent experimental
evaluation have confirmed the therapeutic potential of some African
medicinal plants such as Acacia senegal (Gum Arabic), Agathosma
betulna (Buchu), Aloe ferax (Cape Aloes), Aloe vera (North African
Origin), Artemisia afra (African Wormwood), Aspalanthus linearis
(Rooibos tea), Catha edulis (Khat), Commiphora myrrha (Myrrh),
Harpagophytum procumbens (Devils Claws), Hypaxis hamerocallidea
(African potato) and Catharanthus roseus (Rosy Periwinkle) [13,15].
Several authors have also reviewed the ethnomedical uses of several
plants which were highly valued by ancient Egyptians and are still in
use today [16-19].

Herbal medicine during the 19th and 20th centuries
Prior to the 19th century, plant medicines were administered in
their crude form as infusions (herbal teas), tinctures (alcoholic
extracts), decoctions (boiled extracts of roots or stem bark), and syrup
or applied externally as ointments (poultices, balms and essential oils)
and herbal baths [3,20]. However, from the late 19th century onwards,
scientists began the isolation, purification and identification of
bioactive principles from medicinal plants. This endeavour led to the
discovery of some of the most important drugs that are still widely
used in modern medicine [5,10,21,22]. For instance, morphine isolated
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from opium poppy (Papaver somniferum) is a powerful pain reliever
and narcotic; quinine isolated from Cinchona plant species is an
effective antimalarial drug; taxol (isolated from Taxus brevifolius) and
vincristine (isolated from Catharanthus rosesus) are highly effective
against certain cancers. Also, serpentine (isolated from the root of the
Indian plant Rauwolfia serpentia) is used for the treatment of
hypertension [20-23].
In addition to the biologically-active plant-derived natural
products, many other plant bioactive principles had served as lead
compounds for the design, synthesis and development of novel drugs
[4,21,23,24]. In this contest, some plant derived natural products have
been slightly modified to render them more effective or less toxic [4,5].
For instance, aspirin was developed in 1953 through structural
modification of salicylic acid, which was identified as the active
principle in a number of plants known for their pain relieving
properties [5,23]. In the same way, due to the poor bioavailability of
the anti-malarial agent artemisinin, which limits its effectiveness,
various derivatives have been developed. These include artesunate,
artemether, arteether and artemether. The earliest and famous
discovery of an effective antimalarial agent-quinine was obtained from
Cinchona officinalis bark dates back to 1638. In another example, the
development of the current and popular oral hypoglycemic agentmetformin was based on the use of goat’s rue (Galega officinalis) to
treat diabetes [4]. The blood glucose lowering property of G. officinalis
has been attributed to the presence of a guanidine-type of alkaloidgalegine. However, galegine was found to be toxic for human use, and
therefore, several structural analogs were synthesized and clinic trials
confirmed its efficacy. These efforts culminated to the development
and marketing of metformin as an effective anti-diabetic drug [4,22].

Contemporary issues on herbal medicine
Although the direct use of plant extracts in developed countries
continued to decline in the late 19th and early 20th centuries,
medicinal plants still play a key role in health care system of many
parts of the world [5,25]. However, the use of herbal supplements has
increased dramatically over the past 30 years and most commonly
used medicinal plants in the United States have been reviewed [1,26].
According to World Health Organization (WHO) [27] 60% of the
world’s population depends on traditional medicine and 80% of the
population in developing countries depends almost entirely on
traditional medicine practices and herbal medicines for their primary
health care needs [19,28]. Furthermore, at the beginning of the 21st
century, the worldwide annual market for herbal medicinal products
approached US$ 60 billion [29] and the long tradition of herbal
medicine continues to the present day in China, Indian and many
countries in Africa and South America [5,19,25,28,30]. In many village
marketplaces of these countries, medicinal herbs are sold alongside
vegetables and other wares. Practitioners of herb medicines in
developing countries often undergo a rigorous and extended training
to learn the names, uses, and preparation of native plants [14].

Traditional medicine agenda for developing countries
In order to achieve "health for all", an effective health agenda must
ensure that Western medicine is complemented with traditional
medicine [19,31]. Accordingly, African Head of States declared the
first ten years of the millennium (2001-2010) as the ‘Decade of
Traditional Medicine in Africa’ that is commemorated on 31st August
of every year [13,27]. This was renewed for the period 2011-2020 and
the recent adoption of the Traditional Health Practitioner’s Bill by the
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South African legislature and commemoration of African Traditional
Medicine day in Cameroon are testimonies to the fact that African
governments are committed to ensuring the integration of traditional
medicine into African health care systems [30,32]. For instance, the
WHO in collaboration with the Cameroonian government has put in
place a strategic platform for the practice and development of
traditional medicine in Cameroon, with a view to harmonizing the
traditional medicine practice through the creation of synergy between
traditional and modern medicine practices and institutionalization of
more harmonized integrated traditional medicine practices by the year
2012 [30]. In attempt to create a sustainable synergy between
traditional and modern medicine practices, the WHO is now engaged
in the establishment of definitive guidelines for scientific methodology
of clinical research and the re-appraisal of effectiveness of herbal
medicine. Couple of years ago, the Nigerian Government established a
national committee on traditional medicine with the expressed desire
to boost Nigeria’s market share of traditional medicine [33]. These
efforts are further complimented by huge investments in medicinal
plant research in China, India, Nigeria, and the United States by the
WHO [29] as well as renewed interest in prospecting for medicinal
plants by multinational pharmaceutical companies.
In the developed countries, it has been reported that sufferers of
chronic diseases are turning to herbal remedies as alternative to
modern synthetic drugs [34]. This renewed interest in the use of herbal
medicine is believed to be motivated by several factors including:
Unsubstantiated concerns to side effects of modern drugs:
Although synthetic drugs exhibit quicker efficacy, there are at present,
unsubstantiated opinion of higher incidents of adverse reactions
following the use modern drugs when compared with herbal remedies
[35-39].
Accessibility and availability of herbal remedies: Herbal remedies
are readily available and accessible for both practitioners and
especially patients in remote rural areas [19,30,31,34].
High cost of synthetic drugs: Medicinal plants used for remedies are
comparatively less expensive when compared with orthodox/synthetic
drugs [19].
Cultural factors: From a cultural perspective, traditional medicine
has always been considered as an efficient and acceptable option even
when modern health facilities are available. As a result of recent
advances in biochemistry, immunology, medical botany and
pharmacognosy, research findings have established the descriptive
capacity, effectiveness and rationality of herbal medicines.

Research efforts on herbal medicine
The uses of drugs and dietary supplements derived from plants have
accelerated in recent years. Pharmacologist, microbiologist,
biochemist, botanist and natural product chemists are currently
investigating medicinal plants for phytochemicals and lead
compounds that could be developed for the treatment of several
ailments [30,40,41], as exemplified by the plethora of publications of
scientific research papers in many reputable journals. Most of these
research exercises cover the areas of bio-analytical methodology,
isolation, purification and characterization of the bioactive principles
of medicinal plants. Furthermore, research efforts in herbal medicine
are now focused on the identification of phytochemicals and
elucidation of their molecular structures, and more recently,
establishing their mechanism of action and potential toxicological
properties. For instance, Tanaka et al., [42] employed spectroscopic
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data to identify five phytosterols, namely, lophenol, 24-methyllophenol, 24-ethyllophenol, cycloartanol, and 24-methylene
cycloartanol as the major anti-hyperglycemic phytochemicals in A.
vera gel using Type II diabetic BKS.Cg-m(+/+)Lepr(db/J) (db/db)
mice.
Based on the outcomes of herbal medicine research over the years,
the 21st century has seen a paradigm shift towards therapeutic
standardization of herbal drugs, of which their efficacies have been
supported and confirmed through clinical trials [43]. A potentially farreaching observation in terms of the safety concerns of consuming
certain herbal medicine has been also evaluated and documented using
in vitro and in vivo methods [37,44].

Herbal medicine: safety concerns, prospects and handicaps
The worldwide phytomedicine markets, in addition to the control
and regulatory measures on the manufacture, distribution and sale of
herbal medicine as well as safety concerns have been reviewed [1,37].
As a result of increasing demand for herbal healthcare products and
application of traditional medicine, also referred to as complementary
and alternative medicine systems, in both developing and developed
countries, there are increasing concerns about the safety,
standardization, efficacy, quality, availability and preservation of
herbal products by policy-makers, health professionals and the general
public. The problems associated with regulation, standardization and
quality assurance in the manufacture of herbal medicines are prevalent
both in developed and developing countries of the world [2,45,46].

Standardization and regulatory measures of herbal
medicinal products
Standardization of herbal medicines is often a very difficult task
because of the complexity of their diverse secondary metabolites, with
therapeutic actions that may depend largely on age, genetic factors and
geographical location of the plant species [47]. The variability in
phytochemical contents amongst varieties of herbal products from the
same plant species engenders profound differences in pharmacological
activity. Also, the harvesting process and period, coupled with
incidents of adulterations due to the presence of microorganisms and
pesticides have profound impact on achieving uniform standards of
herbal medicines worldwide [48]. Improvement in the quality of
herbal medicines could be achieved by deliberate implementation of
good agricultural practices (GAPs) at the point of cultivation of
medicinal plants and good manufacturing practices (GMPs) during
the process of manufacture and packaging of finished herbal products,
as well as post-marketing quality assurance surveillance [48].
Additionally, for greater healthcare value and for commercial
benefits, these concerns have to be allayed by carrying out cutting edge
research to investigate these perceived drawbacks of the use of herbal
remedies and the findings made available to the public. In this regard,
records show that robust phytochemical and pharmacological research
activities on medicinal plants and herbal medicines are actively going
on in reputable Research Institutes and Universities, and efforts are
being made to isolate and identify bioactive chemical constituents and
to substantiate the claims of their efficacy and safety. Therefore, the
presence of a vast array of phytochemicals in herbal medicines has
opened up intense research activities involving the characterization of
new chemical constituents, the identification and structure
elucidation, biosynthesis and chemical reactivity of bioactive
principles. Interestingly, life scientists are now been engaged in
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Research Institutes and Universities in view of current trends in herbal
medications, in order to ensure the dissemination of expertise in the
analysis, uses, and recent issues on potential toxicity of herbal
remedies for informed decisions and guides to herbal medicinal
practice. Accordingly, most scientific evidence from randomized
clinical trials has shown favourable outcomes in respect of the use of
many herbal remedies [49]. Furthermore, the so-called Omic
techniques have unravel the complicity associated with the
understanding of mechanism of action of herbal bioactive principles,
which has introduced vistas of scientific methods for the
modernization and standardization of several Chinese herbal
medicines [50]. It is worthwhile to note that new approaches and
insights into Chinese herbal medicine through Research and
Development (R&D) have led to the development of numerous
traditional remedies and innovative drug discovery systems [51],
which will make great impact on the mainstream biomedical science
[52,53].
Aside the use of scientific methods to ensuring the quality and
safety of herbal remedies, the integration of control measures during
the course of production, storage and sale, which conforms to extant
rules and regulations should be officially and legally applied using
established Government institutions and legislative instruments.
Unfortunately, in the absence of stricter regulatory controls the
production and sale of herbal medicines in developing countries is a
major drawback of traditional medicine.

Conclusion
In spite of the increasing demand for herbal medicines for the
alleviation/management of diseases, as well as improvement of general
well-being, there still remain several challenges that are hindering the
efforts being made to integrate it into national health systems. Among
the key challenges are poor quality control and lack of standardization,
lack of pharmacological and clinical data on majority of herbal
products to ascertain efficacy and address concerns about toxicity.
Nevertheless, following recent renewed interest in medicinal plant
research and the use of cutting-edge analytical techniques and well
thought-out research methodologies, the prospects of advancing the
frontiers of knowledge in herbal medicine is now at an all-time high.
Additionally, following the current sustained improvements in quality
control and regulatory measures in many countries of the world, it is
envisaged that in the near future, herbal medicine will be integrated
into conventional medical systems.
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