Ethno Med, 12(2): 120-131 (2018)
10.31901/24566772.2018/12.02.526

© Kamla-Raj 2018 ol

Ethnomedicinal Importance of Adhatoda vasica in the South East
Asian Countries: Review and Per spectives

R. S. Sai Murali?, G. Nageswar aRao? and R. Basavar aj u™

Department of Biosciences, Sri Sathya Sai | nstitute of Higher Learning,
Prasanthi Nilayam, Andhra Pradesh 515134, India

IDivision of Research and Development, Lovely Professional University,

Jalandhar-Delhi GT Road, Phagwara, Punjab 14441, India

2Department of Chemistry, Sri Sathya Sai | nstitute of Higher Learning,
Prasanthi Nilayam, Andhra Pradesh 515134, India

¥Department of Biosciences, Sri Sathya Sai | nstitute of Higher Learning,
Prasanthi Nilayam, Andhra Pradesh 515134, India

Mobile: '<91+8872257939>, ><91+9492595462>
E-mail: '<saimurali.19816@i pu.co.in>, '<saimuralirs@gmail.com>,
2<gnageswar arao@sssihl.edu.in>

KEYWORDS Adhatoda vasica. Medicinal Plants. Traditional Formulations. Aboriginals

ABSTRACT The indigenous people of South East Asian countries have been using plants for treating various
ailments for thousands of years. Since knowledge on medicinal importance of plants has been passed on orally from
generation to generation there have been no written documents to store this information for posterity. In addition,
colonial forces have disrupted the knowledge of plants in aboriginal healthcare systems. However, despite the
prevalence of these issues, human community at large has been using plants for its primary healthcare needs. This
paper brings out literature on the usage of one such medicina plant, Adhatoda vasica Nees, by native people and folk
medicine practitioners of the South East Asian countries. To the researchers' knowledge, this is the most comprehensive
review till date disclosing the ethnomedicinal use of A. vasica based on over seventy research reports. A sum total of
thirty-three diseases for which A. vasica has been used as medicine along with preparation methods is described in this
paper. Future research endeavours should concentrate on acquiring the vast traditional knowledge on A. vasica from

various ethnic groups in South East Asian countries that have received very less attention so far.

INTRODUCTION

Medicina plants have been used by man-
kind for so long dating back to prehistoric times
(Oliver 2013). Morethan seventy to eighty per-
cent of the world's population is dependent on
plantsfor primary healthcare needs (WHO 2002).
Recently there has been an upsurge in strength-
ening the knowledge of traditional medicine of
aboriginalsand folk practitioners. Since knowl-
edge on medicinal importance of plantshasbeen
transferred orally from generation to generation,
there are no written documentsto storeinforma-
tion for posterity. In addition, colonial forces
haveinfluenced and disrupted the native knowl-
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edge (Hanazaki et a. 2013; Oliver 2013; Uprety
et al. 2012). Hence, documentation of thiswealth
accumulated over thousands of years has been
the focus in ethnobiology and ethnomedicine.
The objectives put forth by the World Health
Organization (WHO) and other global agencies
strongly suggest the need to protect and re-
storethese systems of knowledge beforewelose
them forever. In this review the importance of
one such medicinal plant, Adhatoda vasica is
being accentuated. South East Asia has been
gifted with rich ethnic and cultural diversity. For
example, according to the government of India,
thereare 622 tribal groupsin the country speak-
ing different languages and with various cultur-
a practices (Pa and Mathew 2012). So far the
scientific community has not reached all thetribal
groups in their research endeavours. Hence, a
considerable portion of knowledge has not been
documented. Not only do the plants protect our
health, they also act as a source of income and
providelivelihood to many tribal families (Farn-
sworth and Sogjarto 1991; Sonowal and Barua
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2011). Inthe past, less attention has been given
to document the facts and methodol ogies rel at-
ed to traditional medicine. Since concerns are
being raised to preserve the fast depleting oral
knowledge and resources of medicinal plants
(Borins1995; Leonti 2011; Negi eta. 2017; Srithi
et al. 2009), thisreview gives a comprehensive
ethnomedicinal documentation of the one such
indigenous plant, Adhatoda vasica of the South
East Asian (SEA) countries.

METHODOLOGY
A pertinent literature searchin scientific jour-

nals, books and reports was conducted. Lead-
ing databases and gateways like Pubmed, Sci-

encedirect, Springer, Elsevier and Google Scholar
were browsed during the process of screening
relevant literature. Explicit search terms were
used in obtaining research papersfrom the men-
tioned resources. A sum total of seventy re-
search papers were analysed and a comprehen-
sive understanding of method of preparation and
mode of administration was achieved. The pa
pers were screened and shortlisted for accurate
information. Though the researchers have con-
ducted an extensive review on thistopic, they do
not claim to haveincluded all the existing dataon
traditional medicinal use of A. vasica. Here the
researchers focus their review on what is avail-
ableover internet and librariesto which research
community at large could get an easy access.

Table 1la: Ethnomedicinal information on A. vasica: Pulmonary diseases and fevers

Major ailment Preparation
category method

Description

Use reports

Pulmonary diseases Decoction

Mature leaves were used to make 5 ml of Arjariya and

and fevers (Cough,
cold, fever,
bronchitis,

malarial fever,
asthma, tuberculosis
and pneumonia)

decoction which was given twice a day for
treating asthma. Leaf juice with goat's milk was
given to treat tuberculosis for 6 months. 15
leaves of A. vasica with 15 leaves of Tylophora
indica, one handful of Albizia amera, one or
two leaves of Aloe barbadensis, 10 seeds of
Piper nigrum, 1 Allium sativum, and 100 g
cherry were ground and the decoction obtained
was given twice a day for cough. Leaf and root
decoction was used for cough, asthma and
chronic bronchitis

Leaf decoction with honey thrice a day was given
to treat cough.

Root bark decoction with honey was taken to for
asthma.

Roots and leaves with ginger were taken for cough
and malaria.

Decoction of the whole plant material was used
in the treatment of fever, cough and cold

Five to eight leaves were boiled in 2 cups of water
and the decoction was taken twice a day for
cough and cold.

Five leaves with a pinch of rock salt were boiled
with water and the decoction was taken twice a
day for cough and fever; 10 ml of root decoction
for seven days was given for chronic bronchitis.

Chaurasia 2009;
Desale et al. 2013

Naik et al. 2012

Dulla and Jahan;
2017; Haq 2012;
Kumari et al. 2013;
Poonam and Singh
2009; Revathi and
Parimelazhagan
2010

Bhowmik et al. 2013
Goswami et al. 2013;
Kaur and Kaur 2017
Mannaf et al. 2013
Shadangi et al. 2012

Shadangi et al. 2012

Sen et al. 2011,
Shiddamallayya et al.
2010; Singh et al.
2010; Uniyal et al.
2002

Khan and Singh 2010

Sahani and Mall 2013
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Comprehensive analysis of the past work
and current study provided the researchers in-
sights on the medicinal value of A. vasica. The
traditional uses of thisinvaluable plant are sub-
stantialy supported by modern pharmacologi-
cal experimentation to determine antiasthmatic
(Bhideand Naik 1980; Dhuley 1999; Mahindroo
et al. 2005; Srinivasarao et a. 2006), antihista-
minic (Chattopadhyay et al. 2011; Dash et al.
2010; Mahgan et al. 2010; Patil 2010; Sarker et al.
2009), antibronchitic, radioprotective (Bhatta-
charyyaet al. 2005; Kumar et al. 2005; Kumar et
al. 2007; Singh et a. 2000), wound healing (Sub-
hashini and Arunachalam 2011; Vinothapoos-
han and Sundar 2010), immunomodulatory, anti-
inflammatory, aswell asantioxidant (Chakraborty
and Brantner 2001; Hussain et al. 2010; Srini-
vasarao et al. 2006), antihelmintic, anticestodal
larvicidal (Al-Shaibani et al. 2008; Anuradha et
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al. 2010; Lateef et al. 2003; Nazar et al. 2009; Ya
dav and Tangpu 2008), antiretroviral (Kumar et
al. 2010), uterine stimulant and abortifacient (Gup-
taet al. 1978) activities. Even though there are
couple of reports suggesting the use of vasi-
cine (an akaloid from A. vasica) asan efficient
ligand to inhibit some of the targetsin the dis-
ease biology of tuberculosis (Jha et al. 2012)
and cancers(Sai Murali et al. 2017), theresearch
approaches so afar have been scanty and leave
sufficient room for advanced mechanistic exper-
imental research (Lamchouri et al. 2010;
Lamchouri et al. 2013).

CONCLUSON
So far, ethnomedicinal reports on Adhatoda

vasica have been scattered and are devoid of
uniformity. To the best of the researchers’ knowl-

Table 1b: Ethnomedicinal information on A. vasica: Pulmonary diseases and fevers

Major ailment
category

Preparation
method

Description

Use reports

Decoction

Rai and Laramn-

Pulmonary diseases

and fevers (Cough,

cold, fever, bron-
chitis, malarial
fever, asthma,
tuberculosis and
pneumonia)

Raw roots and
flowers
Flower extract

Leaf extract

Leaf and stem
bark juice
Extract

Dried bark powder

Dried leaf powder

Leaves were boiled in water; 20ml of this
decoction was taken twice a day for 3 days to
cure malarial fever.

Raw roots and flowers were chewed empty
stomach once a day to treat tuberculosis.

Floral extract was mixed with Solanum surttense
and given for treating asthma.

Leaf extract in water (2 to 3 drops) was given
orally to children with cough; leaf extractwith
jaggery and honey was given twice a day for 3-5
days to cure asthma; leaf extract with sugar was
given thrice a day for seven days to cure cough.

Leaf and bark juice was given orally to treat
cough, fever and phlegm.

Young leaf and bark juice was used for asthma and
cough.

Leaf and flower extracts ground with Hibiscus rosa-
sinensis was given oraly to cure asthma

Bark powder was used to treat tuberculogis, pulmo-
nary effusions and asthma.

One tea spoon full of dried leaf powder with one
spoonful honey was given for cough and coryza

Leaf powder was used to cure maaria

ghinglova 2010

Goswami et a. 2013;
Sahani and Mall 2013
Rauf et al. 2012

Das et d. 2012,
Deepa and
Saravanakumar
2013; Murthy and
Vidyasagar 2013;
Padal and
Viyayakumar 2013
Das et a. 2008;
Rahman et al. 2010;
Tuhin et a. 2013

Muthu et al. 2006

Tuhin et al. 2013;
Vijendra and Kumar
2010

Sahani and Mall 2013

Poonam and Singh
2009
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Major ailment Preparation Description Use reports
category method
Pulmonary diseases  Dried leaf Dried leaf powder of A. vasica, seeds of Abbas et a. 2010
and fevers (Cough, powder Trachyspermum ammi, seeds of Foeniculum
cold, fever, bron- vulgare, rihzome of Zingiber officinale and
chitis, malaria Terminalia belerica were mixed and given
fever, asthma, thrice a day for 8 to 10 days to cure cough,
tuberculosis and tuberculosis and asthma.
pneumonia)
Root powder Dried root powder was given for asthma Poonam and Singh
2009
Root and leaf Extracts were used against bronchitis, asthma Rai and
extract and fever. Lalramnghinglova
2010; Rashid et al.
2013; Sadale and
Karadge 2013;
. ’ Sarmah et a. 2008
Tonic Tonic made of leaves and flowers was given to Mahmood et al. 2011

Vapour therapy

Root, Leaf and
whole plant extract

Extract

Leaf extract

Leaf juice

patients with bronchitis, malaria, fever, cold,
flu and asthma.

Smoke obtained from burning dry leaves
wasinhaed by the patients with asthma, chronic
bronchitis (A. vasica based inhalation therapy
was found to have high index among inhaa
tion therapies); dry leaf powder was puffed
during breathing difficulty.

Root extract was used for treating pneumonia.

Leaf extract was used against pneumonia, asthma
and cough.

Whole plant body was used against cough, cold,
asthma and bronchitis.

5 leaves with honey were taken for 3 days against
cough; A. vasica with Terminalia arjuna bark
and Helicteres isora was taken twice a day (7
days) to treat asthma

For bleeding nose and for phlegm control.

Desdle et a. 2013;
Ningthoujam et al.
2013

Hazrat et al. 2011,
Rahmatullah et a.
2009b

Masum et al. 2013a;
Kadir et d. 2012;
Kanwal et a. 2011;
Masum et al. 2013b;
Mondal 2012;
Sahani and Mall
2013

Panda 2010

Das et al. 2012;
Hossain and Hoq
2016; Masum et al.
2013; Rahmatullah
et al. 2009a

edge, review of past work described in this pa-
per is the most comprehensive account on eth-
nomedicinal uses of Adhatoda vasica till date.
Theamount of literature on ethnomedicinal uses
of this plant suggests that in the midst of grow-
ing scientific advancement indigenous people
of South East Asia are still dependent on tradi-
tional medicinefor their primary healthcare. Fu-
turework should focus on acquiring moreinfor-
mation from the 622 tribal groups of Indiaand
many more throughout South East Asia on the

usage of A. vasica plantsin their traditional and
folk medicine practices. Understanding the ra-
tional use of A. vasica by narrowing down to
specific diseaseswoul d hel p researchersin mod-
ern medicine to discover potent drugs for ne-
glected and pressing diseases.

RECOMMENDATIONS

Since Adhatoda vasica has been widely used
in pulmonary and inflammatory diseases, peo-
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Table 1d: Ethnomedicinal information on A. vasica: Pulmonary diseases, fevers and diabetes

Major ailment Preparation Description Use reports
category method
Pulmonary diseases Leaf paste Leaf paste was applied to whole body and leftfor ~ Asharaf and
and fevers (Cough, 24 hrs to cure chronic malaria; given during Sundaramari 2017
cold, fever, bron- fever and cough. Hussain and Hore
chitis, malarial 2007; Rai and
fever, asthma, Lalramnghinglova
tuberculosis and 2010
pneumonia)
Orally taken for curing asthma and cold. Ayyanar and
Ignacimuthu 2011
Leaf juice Leaf juice was administered against whooping- Bhatt and Negi 2006;
cough and asthma. Dahare and Jain
2010; Shende 2017
Mixed paste Leaves of A. vasica, roots of Solanum Savithramma et al.
surrattense and fruits of Piper longum in equal 2007
proportions were made as a mixed paste. One
gram of this paste was added with honey and
administered to asthma patients orally for
one week.
Diabetes Boiled leaf extract Leaves of A. vasica with the leaves of Clero- Khan and Yadava

Juice

Young leaf juice

Extracts

dendrum indicum or C. siphananthus and /or
with the leaves of Azadirachta indica and Zan-
thxylum acanthopodium was given by two
tribal communities in Thoubalz district in
Manipur, North East India against diabetes.

Leaf juice of A. vasica and Andrographis panic-
ulata were given together for 21 days to treat
diabetes.

Young leaves (two) were chewed empty stom-
ach daily for treating diabetes.

Flowers with Solanum surttense were mixed and
given for diabetes; flowers with neem |eaf
powder and gum of Acacia nilotica were ad-

2010; Mootoosamy
and Mahomoodally
2014

Goswami et al. 2013

Mannaf et al. 2013;
Sahani and Mall
2013

Ahmad et al. 2004;
Rauf et al. 2012

ministered to patients with diabetes.

ple have associated it mainly for these two dis-
eases. Attempts should be made to obtain more
information regarding other disease categories
which may help discover new medicines from
plant origin. Though represented with handful
of reports, the medicinal propertiesof A. vasica
could befurther explored for specific categories
of cancers especially hormone regulated types;
asthe extracts have been used in hormonal reg-
ulation and uterine stimulation. In addition, prov-
enfor itsability to treat pulmonary ailments, the
plant could further be explored against multi-
drug resistant (MDR) Mycobacterium tubercu-
losis. Pragmatic use of A. vasica genetic resourc-
eswith ablend of traditional and modern phar-
macological investigations could perhaps pro-
vide solutions to multidrug resistant tubercul o-
sisand cancers. Lastly, given the distribution of

A. vasicain varied habitats and the inhabitation
of number of aboriginal communitiesin the re-
mote forests, the methods used in the prepara-
tion of medicinesfor variousailments should be
captured extensively by designing structured
or semi-structured ethnomedicinal surveys. Such
studies would pave way for efficient drug dis-
covery against specific disease categories.
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Table 2: Ethnomedicinal information on A. vasica: Stomach ailments, pains and nausea

Major ailment Preparation Description Use reports
category method
Stomach pain, Extracts Stem and root bark was extracted and given for ~ Rashid et al. 2013;
body pain, ear stomach pain. Raut et al. 2012
pain and nausea
Leaf paste Leaf paste was applied for sprains. gg(?;\ln and Hore
Leaf paste Leaf paste was taken orally for relief against ear ~ Ayyanar and
pain and headache. Ignacimuthu 2011
Extracts Leaf and root extracts were given as anti-spas-  Hag 2012
modic agents. ) )
Extracts Flower and fruit extracts were used for muscular ~ Rai and Lalramnghi-
spasms. nglova 2010
Extracts Rai and Lalramn-

Gastric problem

Leaf extract

Decoction

Warmed |eaves

Leaf extract

Leaf extract was taken for muscular spasms.

Fresh leaf extract and boiled water was used and
Vethuvellam (Medicated water) for giving bath
to women after delivery; Mature leaves of A.
vasica with Calycopteris floribunda, Careya
arborea, Clerodendrum infortunatum, Musa
paradisica, Quassia indica, Tamarindus indica
was made as a formulation for bath.

Leaf decoction was used as antispasmodic agent
and for ear pain.

Leaves (8-10) were warmed on fire and lastered
over the joints and lumbar portions to get
relief from pains and sprains.

Leaf extract was given to treat gastric problems.

ghinglova 2010
Rajith et al. 2010

Hazrat et al. 2011

Jamir et al. 1999

Sonowal and Barua

Nausea
tonic.

Worm killing

Leaf and bark juice Young leaf and bark juice was used as anti-emetic

Leaf and bark juice Young leaf and bark juice was given to treat

2011

Rahman et al. 2010;
Shiddamallayya et
al. 2010

Rahman et al. 2010

patients with intestinal worms.

Root extract

Used as antihelmintic agent.

Rai and Lalramn-
ghinglova 2010

mankind. Dr. R.S. Sai Murali wishesto express
sincere thanks to the administrators of Lovely
Professional University for encouragement and
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Table 3: Ethnomedicinal information on A. vasica: Digestive system and liver problems

Major ailment
category

Preparation
method

Description

Use reports

Diarrhoea and Leaf extract

dysentery

Paste
Root extract

Leaf extract

Decoction

Juice

Root and leaf
extracts

Jaundice and liver
problems

Leaf paste
Decoction
Leaf extract

Leaf and stem
decoction

Extract

Extract

One tea spoon full of leaf extract was given
twice a day for diarrhoea.

Fresh leaf paste was used twice a day for treating
diarrhoea, dysentery and gastric problem in cattle.
Fresh root extract was taken for dysentery.

Leaf extract was given as anti diarrhoeal and
anti dysentery agent.

Leaf decoction was used for curing dysentery in
cattle.
Leaf juice was given against dysentery.

Root and leaf extracts were used against jaun-
dice.
Leaf paste was used against jaundice.

Decoction of the whole plant body was used in
the treatment of jaundice.

2 spoonful of leaf extract with sugar was taken
twice a day for a month to treat jaundice.

Leaf and stem decoction with honey was taken
on empty stomach twice a day (7 days) for
Jaundice and liver problems.

Whole plant extract was used in the treatment
of liver fever.

Floral extract was given against jaundice.
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Major ailment
category

Preparation
method

Description

Use reports

Arthritis, rheumatism, Leaf extract

inflammation, cuts
and wounds

Skin diseases

Paste

Decoction

Root extract
Decoction
Poultice
Paste

Juice
Extracts
Decoction

Paste

Extract

Decoction

Two tea spoons of leaf extract was taken twice a
day for treating arthritis; applied externally
on swellings.

Leaf paste was applied to cure rheumatism.

Decoction of the whole plant body was used in
the treatment of rheumatism.

External application for rheumatism.

One cup of leaf decoction made with Murraya
koeinigii, A. vasica, Azadirachata indica was
given thrice a day for 7 days for rheumatism.

Leaves were used as poultice to cover fresh
wounds to heal the inflammatory swellings.

Fresh leaf past was applied to cure gout.

Leaf juice was applied externally to cuts and
wounds.

Floral extract was mixed with mustard oil and
applied to cure pimples.

Leaf decoction was used in treating skin diseases
by old people in Gujarat.

Leaf paste is used as an external application for

eczema and to treat cuts and wounds.

Whole plant body was used in the treatmen of
scabies.

Leaf decoction was used against scabies and other
skin problems.

Dutta 2017; Hazrat
et al. 2011;
Srivastava and
Samuel 2013

Jamir and
Takatemjen 2010

Hag 2012; Rai and
Lalramnghinglova
2010; Singh et al.
2010

Hazrat et al. 2011

Das et a. 2012

Sen et a. 2011; Shah
et al. 2012

Hussain and Hore
2007

Rai and Laramng-
hinglova 2010

Rauf et al. 2012

Shah et al. 2011

Bhatt and Negi 2006;
Poonam and Singh
2009; Sivaperumal
et al. 2009

Mondal 2012

Hazrat et al. 2011
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