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ABSTRACT

Tuberculosis (TB) is a disease that has affected mankind from very ancient time, and caused by Mycobacterium
tuberculosis. Plants are an important source of biologically active secondary metabolites which have enormous
therapeutic potential. In this review, medicinal plants have shown active against TB with their minimum inhibitory
concentration (MIC), which is evaluated by microplate alamar blue assay (MABA) and resazurin microtitterplate assay
(REMA) methods. This review work helps in use of medicinal plant to treatment of TB, and decrease the emergence of
multidrug-resistant (MDR), extensively drug-resistant (XDR).
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INTRODUCTION

Tuberculosis (TB) is an infectious disease caused predominantly by Mycobacterium tuberculosis (Mtb),
has plagued human since antiquity. It is most commonly transmitted by inhalation of aerosols and droplet
nuclei which are discharged in the air when a TB patient coughs and sneezes. TB disease usually affects
the lungs but can be migrate to any part of the body. Tuberculosis can affect the lymph nodes, pleura,
bones & joints, the genitor-urinary tract, the nervous system, abdominal tuberculosis [1]. In 2018, the
Word Health Organization estimated that there were 10 million TB cases worldwide. There was an
estimated 1.2 million (range 1.1-1.3 million) TB death among HIV positive people in 2018, and an
additional 251000 deaths (range, 223000-281000) 3 among HIV positive people (60% reduction from
620000 in 2000) [2].

Drug-resistant TB continues to be a public health threat. In 2018 there were about half a million new
cases 5 of rifampicin-resistant TB (of which 78% had multidrug resistant TB). The three countries with
the largest share of the global burden were India (27%), China (14%) and the Russian Federation (9%)
[2].

First line drugs are essential, most effective and necessary component of short course treatment for TB.
TB can be treated effectively by using first line drugs Isoniazid (INH), Rifampicin (RIF), Pyrazinamide
(PZA), Ethambutol (EMB) and Streptomycin (SM). Second line drugs are clinically less effective than first-
line drugs and also have some severe side-effects. TB can be treated effectively by using second line
drugs, Fluoroquinolones (FQs), Amikacin (AMK), Capreomycin (CAP), Ethionamide/prothionamide
(ETH), p-Amino Salicylic Acid (PAS) and Cycloserine (CS). MDR-TB can be raised when the first-line drugs
are misused or mismanaged, inappropriate treatment, inadequate drug quality and supply. XDR-TB is
defined as MDR-TB that is resistant to quinolones and any one of the injectable such as kanamycin or
amikacin [2].

The treatment of TB necessitates complex drug regimens, with adverse effects and interactions, and is
associated with poor patient compliance of multidrug-resistant (MDR-TB) and extensively drug- resistant
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(XDR-TB) strains. Patients with MDR or XDR-TB require a lengthy course of a combination of drugs that
are more expensive, more toxic, and not always effective. Current anti-TB therapy, consist of multiple
drugs and involves a lengthy regimen associated with significant risk for the generation of drug-resistant
organisms[3]. Furthermore, these lengthy anti-TB therapy exhibit hepatic toxicity. Keeping the aforesaid
facts in view, new and effective alternatives for the treatment of TB are urgently needed and in this
context, medicinal plants are representing a potential against TB.

In recent year, there has been an increasing interest in natural product based medicines fromplant origin.
The plants are an important source of biologically active secondary metabolites which have enormous
therapeutic potential. World Health Organization (WHO) estimates that about 80% of population living in
Africa, and 40% of the population from china are using plant based traditional medicines (TM) for their
primary health care needs. In many countries, TM continues to be widely used, even though allopathic
medicine is often readily available (World Health Oraganization 2002-2005). The medicinal plants are
back bone of TM and around 3300 million people in the under developed countries utilized medicinal
plants on a regular basis. Products of natural origin contain a unique pool of incredibly chemically diverse
molecules that have specifically evolved to interact with biological targets and have already provided
some invaluable leads for drug design. Plants- based medicines, in particular, are widely by traditional
healers in different parts of the world, including for the treatment of TB and TB relatedsymptoms [4], [5],

[6].

TRADITIONAL MEDICAL KNOWLEDGE

Medicinal plants, since ancient time, have been used effectively in all cultures as source of medicine. The
common use of herbal therapies and healthcare arrangements, as those defined in ancient texts such as
the Vedas and the Bible and obtained from commonly used traditional herbs and medicinal plants, has
been traced to the occurrence of natural products with medicinal properties [7], [8].

Ayurveda, means the science of life (Ayur = Life, Veda = Science), is an ancient medical knowledge which
was developed in India thousands of years ago and describes numerous plants to treat several diseases.
Traditional knowledge of herbal medicine can serve as a powerful approach to drug discovery. Plants are
an important source of medicines for indigenous people and have a highly significant role in indigenous
pharmacopoeias. These are easily available to all tribal peoples of the forest areas. The World Health
Organization reported that 80% of world’s population depends on traditional medicine, and a major part
of the traditional therapies involve the use of plant extracts or their active constituents [9], [10].
Medicinal plants have shown activity against TB with their minimum inhibitory concentration (MIC),
which is evaluated by microplate alamar blue assay (MABA) and resazurin microtitter plate assay (REMA)
methods, list is given below.

Tablel: Antimycobacterial activity of plants extract against Mycobacterium tuberculosis
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Allium Effective against bacterial,
. Liliaceae Bulb viral, fungal and parasitic Aqueous 1.95 [11]
sativum . .
infection
Plumbqgo Plumbaginaceae Root Cough, TB, swelling and ulcer Ethanolic 31.25 | [12]
zeylanica
Sphgergnthus Asteraceae Floral head Chest complaints and Ethanolic 31.25 | [13]
indicus dysentery
Oler?um Lamiaceae Seeds Antlbacterlall, Antiviral, and 80% Methanol 25 [14]
basilicum Antifungal
Cyperus Cyperaceae Root Chest complaints, prolonged Ethanolic 62.5 [15]
rotundus cough and fever
Aeale Hexane,
9 Rutaceae Leaves Anti-inflammatory acetone and 100 [16]
marmelos
methanol
Calophvilum Dichlorometha
Pyt Clusiaceae Leaves Antibacterial ne and 125 [17]
brasiliense
aqueous
ABR Vol 11 [5] September 2020 163|Page © 2020 Society of Education, India




Sharma and Khandelwal

Clé;(;l;;;lﬂ Zingiberaceae Rhizome Chest complaints, cold and TB Ethanolic 125 [18]
Stachytarp h.e Verbenaceae Leave and Antibacterial Aqueous >200 [19]
ta cayennesis root

Glycyrrhiza Fabaceae Root Cold, cough, sore throat, TB Ethanolic 250 [6].[
glabra and leprosy 19]
Holarrhena Chest complaints, prolonged
antidysenteri Apocynaceae Seeds p P 8 Ethanolic 250 [20]
a cough and leprosy

Mgllotus . Euphorbiaceae Fruits Chest complaints, TB, leprosy Ethanolic 250 [6]
philippenesis and wounds

Alstonia Chest complaints, fever and .

scholaris Apocynaceae Bark TB Ethanolic 500 [21]

C‘.)CCUIUS Menispermaceae Leaves Chest complaints, prolonged Ethanolic 500 [22]

hirsutus cough and leucorrhoea

Pueraria Fabaceae Tuber Prolonged cough, and urinary Ethanolic 500 [18]

tuberosa troubles

Eulop }.na Orchidaceae Tubers Chest complallnts, and snake Ethanolic 500 [22]

nuda Lindl bite
0,
Adha?Oda Acanthaceae Leaves Use in Asthma Aqueous 2% [23]
vasica v/v
CONCLUSION

Traditional knowledge and the use of plant-based medicines remain important in the prevention and
treatment of disease. This is important because the traditional medicine is often quickly accessible and
affordable to the rural communities. The emergence and spread of MDR strains around the world is
making TB control a difficult task. This review makes an attempt to give scientific account to use of
medicinal plant extract in tuberculosis treatment.
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