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Abstract:

Medicinal plants include various beneficial compounds which
are used in herbal medicine. The early life of human history fully
depended on herbs and herbal therapy. The ancient herbalists believed
that herbs were the only solutions to cure different chronic and acute
diseases. Since then, studies and research on plants metabolites got
huge importance to overcome health issues in human and animals.
Moreover, with the passage of time synthetic drugs were introduced in
medicinal world that had the ability to cure health immediately.
Houwever, the synthetic drugs are not free from side effects which cause
not only illnesses but also worsening them. One of the major side
effects of synthetic drugs include resistance to the medicine. This is the
turning point for the medicinal world to get back to the herbal
medicine. Therefore, these circumstances compelled the researchers to
shift their concentration to use herbal medicines instead of synthetic
ones due to their less side effects, easily available and having
productive results against several bacterial, fungal, leishmanial and
other pathogenic infections.
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INTRODUCTION

Since ancient times plants derivatives are being used as drugs as well
as nutritional supplements by human beings. Almost half of the
existing pharmaceutical kinds of stuff evolved from plants but they
were not tested as antimicrobials. Secondary metabolites like
alkaloids, flavonoids, terpenoids and tannins having in vitro
antimicrobial activities are main components of plants [1]. They are
being used by plants as shielding molecules and are responsible for
their biological effects. Due to their great importance in the health-
care system, plants are highly effective for human beings. Even raw
materials of plants are useful for certain disorders and new
compounds can be explored with the help of their chemical structures
[2]. Nowadays, medicinal plants have gained huge importance due to
their unique attributes of curative phytochemicals, which may lead to
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the production of effective drugs. Many phytochemicals originated
from plant sources like flavonoids and phenolics have optimistic
influences on human health and prevention of cancer [3].
Conservative drugs and synthetic products are replaced by using
attractive natural sources for production and expansion of skin
products, which donated much in producing interest for
pharmaceutical research and applications on commercial levels of
medicinal plants [4]. Medicinal plants have excess amount of
flavonoids and phenolic contents, with their antioxidant activities, can
play a role in the inhibition of age-related disorders, specifically those
caused by oxidative stress [5]. These are plants and plants
derivatives, which fulfill the nutritional needs and provide various
supplements for health care to the immense population of the world.
Extracts from various plants are wuseful supplements for
pharmaceutical productions, as plants are cheap and easily available
sources for health care. The natural products gained from these
sources are very beneficial with very fewer side effects and are being
in practice since human history. Different communities have used
different plants and plants extracts for various treatments. In certain
nations, the utilization of restorative plants is regularly connected
with black magic and superstition, since individuals do not have the
logical understanding to clarify and anticipate the remedial activity of
plants. However, with the passage of time, the use of these medicinal
plants enhanced in emerging and developed nations as they have
fewer side effects, low in cost and are naturally available but we may
also grow them according to our needs [6]. Generally, in the emerging
world, individuals have less access to present-day drugs and in this
way, they consume distinctive conventional herbal inventions to
combat illnesses [7]. There are 350 traditional herbal remedies in
Pakistan, used to cure several ailments [8]. Medicinal plants that
provide a possible linkage to the therapeutic activities of medicines
are rich in various essential contents. Plants have the capability of
high intake of various essential contents from the soil in response to
concentration gradients [9]. Research has demonstrated that due to
the non-biodegradable nature of components, they have a tendency to
mount up in the biological compartment and travel through the food
chain, producing an influence on general body functions [10]. Many
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countries in Asia are busy in developing, strengthening and
introducing the use of traditional medicine into primary healthcare
[11, 12]. The herbal medicines together with herbal products, herbal
preparations and raw herbs are utmost widespread use of
conventional drugs [13]. Herbal medicines are frequently used by the
women [14, 15]. They use these herbal medicines for the treatment of
various ailments like regulating the menstrual cycle, abortifacients,
fertility, menopause, postpartum and labor aids [16, 17]. Nature has
given the treatment for every disease in natural resources, now it
depends on human being to find them and make use of them. Since
long both humans and livestock use these natural resources as
potential drugs, and these natural medicines are further processed to
make useful drugs each especially for a specific disorder [18]. Around
400,000 of plant species are being reported throughout the globe and
only between 1-10% are used as food by humans and other animals
[19]. The conventional drugs play a vital role in people’s lives in
emerging countries where more than one-third of the population do
not have access to necessary medicines and these herbal remedies
have long been utilized with the great contributions made by the
primary healthcare facilitators at the community level [20]. When it
comes to females’ healthcare specifically that are utilized in
pregnancy and postnatal period, a lot of communities have unique
practices regarding these herbal therapies [21, 22]. In most of the
communities, puerperium, pregnancy and childbirth are the critical
periods in their lives [23]. As per the world health organization
(WHO) reports, 80% of human beings in under-developed countries
are dependent on these herbal medicines for their primary health care
system. Nowadays, a huge amount of pharmaceutics used for the
health care system is actually of plants origin inspired by their
traditional use [24].

There are many objectives of utilizing plants like; a source of
healing agents, to separate bioactive components used in drugs, to
prepare bioactive components of innovative structures, to utilize
agents as pharmacologic instruments and to use the entire plant or
part of it as a herbal medication [25]. Considerably, plants produce
chemicals like primary and secondary metabolites which have
important applications in present day treatment. Modern allopathic
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medicines have their roots in prehistoric medication and it is certain
that numerous other important medications will be revealed and
commercialized in near future.

Discovery of medicines from therapeutic plants has
conventionally been lengthier and more complex than other methods
of medicinal discoveries. In this way, numerous pharmaceutical
companies have reduced their research on natural products [26].
However, in recent times there has been a restoration of concentration
in reviving natural products, as indicated by one authority “We would
not have the top-selling drug class today, the statins; the whole field
of angiotensin antagonists and angiotensin-converting enzyme
inhibitors; the whole area of immunosuppressive, nor most of the
anticancer and antibacterial drugs. Imagine all of these drugs not
being available to physicians or patients today”. Obviously, nature has
played and will keep on playing a vital role in the process of drugs
discovery [27]. Pharmaceuticals and mainstream researchers have
recently gotten the consideration of the therapeutic plants and
different publications have acknowledged the therapeutic value of
natural compounds to certify the claims of their biological actions.
Abundant use of commercially available antibiotics and other
synthetic pesticides for humans and agriculture purposes are harmful
to our health, ecosystem and environment. Similarly, consideration
has been drawn to the antimicrobial properties of plants and their
metabolites because of their growth rates of drug-resistant pathogens
of both medical and agriculture significance. Therapeutic plants have
an inborn capability to oppose pathogenic microorganisms and this
has directed the researchers to examine their mechanism of action
and to isolate their active compounds. This has empowered taking
advantage of medicinal plants for the treatment of microbial
infections of humans as well as plants by developing novel
antimicrobial agents [28]. In perspective of the vast numbers of the
plant species possibly accessible for the study, it is necessary to have
effective systems of methods to appraise the efficiency of medicinal
plants as anti-microbial agents. The appraisal for antimicrobial
agents of plants initiates with thorough and systematic biological
evaluation of plant extracts to make sure effectiveness and safety
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pursued by identification of dynamic principles and dosage
formulation of new drugs [29].

ANTIBACTERIAL ACTIVITY

Anything, which can terminate bacteria or oppresses their growth or
their capability to replicate are antibacterial in nature and their mode
of action is known as antibacterial activity. Heat and chemicals, for
example, chlorine and antibiotic drugs all have antibacterial
properties [30]. Thus, anti-bacterial activity is known as the activity
by which the growth of bacteria is smashed or repressed. It is likewise
defined as the function of surface area in interaction with the
microorganisms [31]. Although anti-bacterial agents are selective
concentration remedies, proficient of damaging or inhibiting the
growth of bacteria and they are friendly to their hosts. These
compounds perform as chemotherapeutic operators for the treatment
or anticipation of bacterial disorders. An anti-bacterial agent is
considered as the agent, which Kkills bacteria, or as bacteriostatic if it
prevents their growth and development [32]. Recently, interest has
been developed in investigating and evolving new anti-bacterial
agents from different sources to overcome the problem of bacterial
resistance. For that reason, more attention is being paid to anti-
bacterial actions screening and appraising techniques [33]. Anti-biotic
drugs resistance has to turn into a serious and extensive issue in
emerging countries cause high mortality every year [34].
Inappropriate use of anti-biotic agents is the utmost effective factor of
antibiotic resistance. In addition, the worldwide appearance of
multidrug resistant bacteria gradually restrains the efficiency of
existing drugs and noticeably bring about treatment failure [35]. Anti-
biotic resistance resulting in reduced efficiency of anti-bacterial drugs,
therefore, making the patient's treatment very challenging, expensive
or sometimes impossible. Anti-biotic resistance is hard to lessen,
however, one tactic to evade this is by consuming alternative
medicinal agents from plants, which are more effective against anti-
biotic resistant bacteria, harmless, easily available and are low in cost
[36]. The bacterial infections are still amongst the major causes of
illnesses and mortality throughout the globe, the circumstances are
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becoming more complex by the appearance and development of multi
drugs resistant strains [37]. These days, bacterial infections are
amongst the most important infectious disorders. Therefore, more
than 50 years of wide-ranging scientific studies have been propelled
for attaining new anti-microbial medications isolated from various
sources. Despite the extensive improvement in the development of
anti-bacterial mediators, there are very special necessities to discover
new anti-bacterial agents, due to the development of multidrug-
resistant bacteria [38]. Thus with the appearance of pathogenic
bacterial strains, that have an opposition towards a number of
antibiotics, the medicinal world requires new classes of dis-infection
systems [39]. For this purpose, extracts of some plants are being
examined. Achillea santolina applied anti-microbial activity in
contradiction of Candida albicans, Pseudomonas aeruginosa and
Staphylococcus aureus. MICs (Minimum Inhibitory Concentrations) of
Achillea santolina extracts against this microorganism were 40, 60
and 12 ppm respectively. Noticeable anti-bacterial activity against a-
hemolytic Streptococci and Staphylococcus aureus has been informed
for Agrimonia eupatoria. Methanolic extracts from leaves and
hydrodistilled residues of Ailanthus altissima were efficient against
gram-positive bacteria. The essential oil extracted from the seeds of
Anethum graveolens and their various other extracts employed anti-
microbial activity against wide-range of microorganisms [40].
However, many other plants are under study, while the rest of the
plants need to be examined for their biological activities.

ANTIFUNGAL ACTIVITY

Pathogenic fungi are the leading infectious agents in plants
population, triggering alterations throughout developmental stages
comprising post-harvest. In vegetables and fruits, there are
comprehensive variability of fungal genera, causing quality issues
related to aspect, organoleptic characteristics, nutritional value and
limited shelf life [41]. In some other cases, fungi are indirectly
accountable for allergic or toxic ailments between consumers because
of the production of allergens or mycotoxins [42]. Normally,
phytopathogenic fungi are controlled with the help of synthetic

EUROPEAN ACADEMIC RESEARCH - Vol. VI, Issue 2/ May 2019
983



Atta Ur Rehman, Muhammad Anwar Panezai, Mudassir Asrar, Jahangi Khan Achakzai, Abdul
Manan Kakar, Nazima Yousaf Khan, Ajab Khan Tareen, Muhammad Suleman, Abdul Bagqi,
Inayatullah, Hakeemullah -Determination of Antibacterial, Antifungal and Antileishmanial
Activities in Medicinal Plants and their Impacts on Human Life (A Review)

fungicides, however, their usage is increasingly limited due to the
harmful side effects of pesticides on both human health and
environment [43]. Fungi are everywhere in the environment and the
infections due to fungal-pathogens have turned into more common
ones. The genus: Alternaria needs are the most widely distributed
fungi in nature and their species are amongst the most common one
on the phyllo-sphere. They include both plant-saprophytic and plant-
pathogenic species, which may damage the crops in fields or cause
post-harvest decay, bringing about the considerable economic loss for
the farmers and to food industries [44]. Fungal infections pose serious
and continuous threats to human well-being and life. In human, the
infections caused by these fungal agents are separated into the
following classes (i) toxic reactions to toxins existing in certain fungi,
(i1) infections (mycoses) and (iii) fungal-proteins allergic reactions.
Healthy people are vulnerable to the host of cutaneous, sub-
cutaneous, superficial and in some cases integral infections which
may originate various circumstances extending from infections of
nail’s, athlete’s foot to dispersed diseases such as Histoplasmosis.
Among these fungal infections, numerous fungal infections mainly
induce due to adaptable pathogens which may be endogenous like
infections of Candida or attained from the surroundings such as
infections of Aspergillus and Cryptococcus [45]. Some other kinds of
fungal infections that are aggressive and dermatomycoses developed
by fungal creatures in those people which are highly vulnerable such
as patients of cancer receiving chemo-therapy, neonates, burns
patients, patients of organ transplant and besides them, those
suffering from the fatal disease of AIDS. Corticosteroid and antibiotic
treatments, lesions of epidermis and dermis, surgery, diabetes,
malnutrition and neutropenia are among the other risk factors [46].
Aspergillus and Candida spp. are responsible for most of the familiar
infections. Recent epidemiological patterns demonstrate a swing in
the direction of infections due to Aspergillus spp., a non-albicans,
Candida spp. and formerly unusual fungi that frequently reduced the
vulnerability to current anti-fungal agents [47]. Clinically,
aspergillosis and candidiasis represent somewhere in the range of
80% to 90% of systemic fungal infections in immune-compromised
patients [48]. There are significant cautions among the medicinal

EUROPEAN ACADEMIC RESEARCH - Vol. VI, Issue 2/ May 2019
984



Atta Ur Rehman, Muhammad Anwar Panezai, Mudassir Asrar, Jahangi Khan Achakzai, Abdul
Manan Kakar, Nazima Yousaf Khan, Ajab Khan Tareen, Muhammad Suleman, Abdul Bagqi,
Inayatullah, Hakeemullah -Determination of Antibacterial, Antifungal and Antileishmanial
Activities in Medicinal Plants and their Impacts on Human Life (A Review)

profession on the subject of fungal diseases. Dermatophyte infections
like candidiasis and tinea pedis even though rarely fatal, are
commonly widespread all over the globe. Pathogens such as
Aspergillus fumigatus, Cryptococcus neoformans, Candida albicans
and Pneumocystis carinii are the important factors in immuno-
compromised patients responsible for significant amount of morbidity
and mortality [49]. Over the past three decades, the occurrence of
systemic fungal infections has dramatically increased due to an
increase in the number of immune-compromised hosts. Even though
the arsenal of anti-fungal drugs has prolonged, currently available
anti-fungal drugs are helpless to meet the expanding prerequisites to
deal with the infection in a complicated patient's community. Thus,
the production of novel anti-fungal agents are continuously needed in
medicinal therapeutics [50].

ANTILEISHMANIAL ACTIVITY

The infection caused by protozoa of the genus; Leishmania, is the
major health issue worldwide, having extraordinary endemicity in
emerging countries. Leishmaniasis is considered as the major health
issue of a community [51], causing noteworthy morbidity and
mortality in various countries of Asia, Africa and Latin America.
About 350 million people including children in 88 countries around
the world are suffering from this disease, of which around 2 million
people affected per annum. This rapid increase in the rate of
leishmaniasis may be associated with urbanization, the devastation of
forests, changes in the environment and the migration of people to
those areas where this infectious disease is endemic [52]. Human
leishmaniasis is caused due to the species of the genus; Leishmania a
protozoan, member of the hemo-flagellate group, which has their
reservoir in rodents, dogs, penguins, marsupials and many other wild
animals which is transmitted by the bite of mosquitoes belonging to
the genera; Lutzomia and Phlebotomus. The term leishmaniasis
contains three distinctive clinical manifestations 1i-e., cutaneous
leishmaniasis, generalized visceral infection and mucocutaneous
leishmaniasis [53]. There are many difficulties in the way of
treatment for leishmaniasis due to the intra-macrophagic position of
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the infectious form. The patients of this disease are immuno-deficient
thus, are unable to remove the parasite through a normal body own
defense mechanism. Furthermore, malnutrition is also linked with
several cases of leishmaniasis. The infection in parallel with other
diseases like malaria and pneumonia enhances the fatalness of the
infection if it is not diagnosed and treated within time. The
leishmanial problem has been aggravated by the evolution of AIDS
because of parallel infection in AIDS patients and as well as by the
development of drugs-resistance by parasites [54]. Without a suitable
vaccine, there is a need for operative drugs on an urgent basis to
replace currently used medicines. The drugs clinically utilized for this
purpose were produced before 1959, most of which are centered on
pentavalent antimony compounds. The toxicity level of these
mediators and the perseverance of side effects even after modification
of the dosage level and period of treatment are however extreme
downsides. There are many complexions in the way to search for anti-
leishmanial agents. The usage of alternative drugs like pentamidine
and amphotericin-B also have worse side effects [55]. Whereas, plant
extracts and their derivatives possibly provide a valuable source of
new medicinal drugs [56] and the serious need for alternative
treatment has led the researchers to a program of screening natural
kinds of stuff for potential use in therapy of leishmanial infections. In
fact, WHO advocated the use of traditional herbal therapy in areas
where suitable health care services are unapproachable [57].
Generally, leishmaniasis treatment efficiency depends on various
factors including the type of drug, immune response of the host, strain
of parasite and the way of treatment. Thus, the search for developing
new chemical agents is ongoing that show low toxicity, highly active
and low in cost. According to scientific studies, medicinal plants have
very exciting characteristics for the production of new leishmanicidal
drugs. These natural products also have several biological functions in
response to various pathogens and are abundantly available in nature
[568]. The researchers have claimed that more than 90% cases of
visceral leishmaniasis happens in India, Bangladesh, Brazil, Nepal,
South Sudan and Ethiopia whereas, around 75% cases of cutaneous
leishmaniasis happen generally in Algeria, Afghanistan, Brazil, Costa
Rica, Colombia Ethiopia, Iran, North Sudan, Peru and Syria [59].
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CONCLUSION

From this review, it is concluded that the use of medicinal plants and
their extracts got importance in the daily life of human beings as they
have the ability to fulfill the nutritional needs as well as provide
medicinal therapy. Consequently, they produce many extracellular
and intracellular metabolites which carry enormous biotechnological
applications. Almost all classes and groups of plants produce bioactive
compounds of different characteristics. These plant metabolites carry
antibacterial, antifungal, anti-cancerous, anti-leishmanial and
antioxidant potentials. Nevertheless, the health hazards and
environmental concerns of synthetic medicine compel researchers to
work and find substitute of such synthetic medicine. To overcome this
problem, new components are to be sought that show good outcomes
against these infectious agents.
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