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ABSTRACT:

Ehretia laevis roxb is an important medicinal plant
in the pharmaceutical world due to the presence of
its immense therapeutic properties. The plant is
known for curing various disorders because of the
presence of Benzoquinones- 1,4naphthoquinone
lewisone, Bauerenol ,Bauerenol acetate, a-amyrin,
Betulin, Lupeol, Betulinic acid, B-
sitosterol,Dodecane, Tridecene , Tetradecane , n
Octylcyclohexene, Amino acid- Butyric acid,
Ornithine, Cysteine, Histidine, Arginine, Serine,
Glutamic acid,
Lysine,Flavonoids,Glycosides,Cyanogenetic
glycosides ,etc. The plant parts, inner
bark,fruit,stems and leaves have been used since
centuries in Ayurvedic medicines for curing a large
number of diseases such as wound healing,
fractures, UTI,headache, antihelminthics, diuretic,
demulcent, expectorant, RTI(respiratory track
infections) , fever, fungal infections, insecticidal,
anti-inSlammatory, anti-carcinogenic, weight gain,
diabetes , muscles wasting, anti viral activity,
preventing viral mutations, blood clotting, reduce
the serum lipid level, immunity booster, promotes
neural crest cell survival, sedation , anti-
Alzheimer,anticoagulant, antiplatelet aggregatory,
peptic ulcer, antiasthmatic, anti anticataract &
ophthalmic effect, skin protective,
nephroprotective, anti fatigue effect, protection of
human sperm, protection of testicular tissue |,
antimalarial, cosmetics product, atopic dermatitis,
anti fatigue, neuroprotective, retinoprotective, lung
tissue protection, heart protection , prevention of
splenocyte apoptosis, relieve stress and improve
sleep, hepatic encephalopathy , anti-secretory,
nerotransmitter, gulation, psychiatric disorders,
collagen formation, reduce the recurrence, severity,
healing period of herpes simplex virus infections,
calcium absorption , muscle protein, post surgery
recovery, sports injuries, hormones , aging, used in
psychotropic drugs.

Keywords: Ajan vruksha,Khandu chakka ,Ehretia
Laevis Roxb., Wound healing.

INTRODUCTION:

Ehretia laevis roxb is Semi-Evergreen tree
, @ medium size deciduous plant tree recoganised
by its pale ,knobbly trunk and in season by losse
white star shaped flowers,with maximum height 12
meter tall having dark green leaves . It also known
as Ajan Vruksha /Dhatarang . The plant belonging
to family Boraginaceae also known as the forget-
me-not family . It approximately 150 species
distributed . This herb is primarily dispersed all
around tropical and sub tropical reigon of
Asia,Africa,Australia,etc . This plant communly
known as Dhatrang , Chamror , Harandi , Aadali ,
Paldattam , etc. The leaves ,fruit ,inner barks
having lack of uses in ayurveda is communly used
from acient times. It has been used in India as a
part of the Ayurvedic medical system for the
treatment of various ailments. In  Ayurvedic
medicines the leaves also used wound healing,joint
pain Jfractures,skin infection, mouth
blisters,eczema,cuts, wound, diabetics,and asthama
. The fruit of these are also used as expectorant ,
astringent , anthelmintic , diuretic , demulcent
,infection of lungs and spleen.

Synonyms:
Khandu chakka,Ajan vruksha,Ehretia affinis wild,
Ehertica indica ,etc.

Familiy:
The plant belonging to familiy Boraginaceae.
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Figure: Flowers of Ehertia Laevis Roxb.

Morphology:

Ehretia laevisis a medium sized tree
reaching up to the height of 12 m . Its dropping
branches bear dark green colored leaves with
varied size 2-7.8 cm in length and 1.2 cm to 3.8 cm
in width. The shape of leaves is obtuse; with 5 to 7
lateral veins on each side of the mid rib with a
slender 2-3 cm long petiole. The bark of the plant
is irregular and light grey. The flowers are white,
with round orange fruits when ripe or mature.

. :

Figure: Fruit of Ehertia Laevis Roxb.

Geographical Distrubutuion Of Ehertia Laevis :
E. laevisis mainly cultivated in India,
China, Pakistan, Sri Lanka, Africa, Bhutan, Nepal,
Brumha, Vietnam and Australia. The plant is
mainly located in hilly forests and on hilly slopes

Phytochemical Constituents:

It has been a prevailing field of research for
decades and several workers have explored this
area due to its phytochemical properties. The

various phytochemical compounds or secondary
metabolites present it include :

Pentacyclic triterpenoids
Flavonoids

Tannins

Phenolic components
Alkaloids
Hydrocarbons
Aliphatic

Alcohol

Fatty acid

Ascorbic acids
Amino acids
Carbohydrates
Benzoquinones
Vitamins Minerals.

1.Pentacyclic Triterpenoids and Phytosterol:
Pentacyclic triterpenes are abundantly
found in medicinal plants and they are synthesized
in the cytosol from the cyclization of an epoxidized
squalene which is a precursor of the diverse group
of polycyclic triterpenes. Terpenes are derived
from Cs isoprene units, and based on the number of
isoprene units, terpenes are classified according to
the number of carbon atoms in the polycyclic chain
(C,) into; hemiterpenes (Cs) monoterpenes (Cyg),
sesquiterpenes (Cis), diterpenes (Co0),
sesterterpenes  (Cys), triterpenes (Cz) and
tetraterpenes (C,o). Triterpenoids are either acyclic
(only chains without rings or cycles) and
pentacyclic (forming five rings or cycles). The
pentacyclic triterpenes can be divided into three
main classes, depending on the scaffold of their
architecture, into; lupane (e.g., betulinic acid,
betulin, lupeol) oleanane (e.g., [B-amyrin) and
ursane (e.g., a-amyrin, ursolic acid), etc. Presently,
pentacyclic triterpenes have received much
attention because of their versatile biological
activities. Pentacyclic triterpenoids are the main
active constituents present in its bark and leaves
of E. laevis. Joshi and Wagh, reported a GC-MS
analysis to isolate the triterpenoids such as lupane
(1), olenane (2), ursane (3), betulinic acid (4),
betulin (5), lupeol (6), ursolic acid (7) a-amyrin (8),
B-amyrin (9), bauerenol (10), bauerenol acetate
(11) and B-sitosterol (12) from petroleum ether,
chloroform and methanolic extracts of its barks and
leaves. The structures of most promising
triterpenoids are present. These compounds display
various pharmacological actions, and are generally
devoid of major toxicity. Therefore, these
triterpenes have become the promising leading
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compounds for the scientific community to design
new multi-targeting bioactive agents .

2. Flavonoids:

Flavonoids are a group of natural
products, which are present in plants (fruits,
vegetables and also in certain beverages) . They are
associated with various therapeutic activities and
are present in a variety of medicinal, nutraceutical,
pharmaceutical, and cosmetic preparations. The
basic structures of these compounds are often
characterized by a fifteen-carbon skeleton as a
common phenyl benzopyrone linkage (C¢—Cs—Cg)
in their structures. Flavonoids are a promising class
of natural products sub-divided into flavonols
(quercetin and kaempferol), flavones (luteolin and
apigenin), flavanones (hesperetin and naringenin),
flavan-3-ols (catechin and epicatechin) isoflavones
(genistein), and flavanones .

3. Phenolic Acids and Tannins :

Plant phenolic acids are a fundamental
human dietary component and are well renowned
for their pharmacological actions such as
antioxidant , anticancer , antiallergic , antimicrobial
and anti-inflammatory properties . The antioxidant
potential of a particular phenolic acid depends on
the number of hydroxyl groups present as well as
their position on the molecule. Tannins belong to
the class of polyphenols. Tannins are water soluble
compounds, are present in many plants and have
the ability to precipitate proteins . Polyphenols are
considered to be significant antioxidants and also
act as therapeutic candidates in the mitigation of
many diseases. Gallic acid and tannic acid are the
main phenolic acids present in leaves and stem
bark of this plant .

4.Vitamins:

Serval numbers of vitamins present in
E.laeviswich help to development The trace
elements in the leaves of E. laevis establish its
nutritional value due to the presence of minerals
and vitamins such as vitamins C, E, A, riboflavin
and thiamine . Vitamin C plays a significant role in
slowing the development and prevention of several
diseases by exhibiting antioxidant action by
scavenging free radicals and also acting as an
enzyme cofactor in cells.

5.Minerals:

Minrals play an important role in body
balance. Minerals are one of the essential and vital
components of food and fodder. All the minerals

play an important role in the structural and
metabolic activities of the body, e.g., brain
development, gastrointestinal tract (GIT) functions,
bone development, bones and teeth strength.

Pharmacology :

There are number of uses in traditional
system of medicine.we are mainly study about
some few use which face regularly in day to day
life. . le. wound healing,analgesic,anti-
inflamatory,antimicrobial, antioxidant, detal carries
,wound healing,etc. Some of them as follow:

Wound Healing:

A tribe of Wardha district of Maharashtra,
India used E. laevis for the management of wound
healing and found interesting results . In wardha
district it use most communly .. Similarly in
Rajasthan also recommended the paste prepared
from leaves of plant for early healing of cuts and it
show good result activity show on it .There are
serval paper and activity perform show positive
response and activity against wound healing.

Anti-inflammatory, Antiarthritic and Analgesic
Activities:

The bark juice of the plant can also be
used traditionally in obstetric practice for the relief
of delivery pain.The plant has been recommended
as an ethnic remedy for pain and inflammation. In
the community of Amravati District, Maharashtra,
the people also apply the root extract for the cure of
inflammation. In early serval studies can studied
that it use as antiarthritic and analgesic activity.

Antimicrobial Activity:

E. laevis has been employed as an ethnic
medicine for the treatment of several infectious
diseases, including those of viral, fungal, protozoal
and bacterial origin. Several investigations have
been performed in the recent past years to
authenticate the antimicrobial potential of E. laevis.

Antioxident Activity:

Several studies suggest the antioxidant
potential of plant E. laevis. Antioxidants are the
substances which have capacity to inhibit or delay
the oxidation process under the influence of either
reactive oxygen species or environmental oxygen .
Antioxidants are compounds which protect living
organisms from damage caused by concomitant
lipid peroxidation, protein damage; uncontrolled
ROS production and breaking of the
deoxyribonucleic acid (DNA) strand . In Ayurveda,
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there are many plants that possess antioxidant
potential and can be used against diseases in which
free radicals and ROS play an important role .
Ethnomedical literature reports reveal that the
plant. E. laevis contains compounds like ascorbic
acid, phenolic acids, flavonoids, carotenoids and
polyphenolic acids, which have the tendency to
scavenge free radicals such as hydroperoxide, lipid
peroxyl or peroxide and thus hamper oxidative
stress that causes degenerative diseases. Various in
vitro studies account for antioxidant potential of the
plant E. laevis. The antioxidant effect of bark
extracts.

Dental Caries

Dental caries is a foremost health trouble
of oral cavity. Dental caries is initiated by the
interaction of microbes on the tooth enamel . It is
anticipated that about 2.3 billion inhabitants suffer
from dental caries globally. According to the
World Health Organization (WHO) the incidences
of dental caries are constantly increasing. It affects
all races, genders and age groups. The prevalence
of caries is about 49% before the age of 12 years,
while it progressively increases from 15 years
(60%) and peaks at the age group of 60-74 (84%) .
Salivary microflora is mainly accountable for
dental caries. This salivary microflora contains
cariogenic microorganisms which are involved in
the process of caries formation and also perturb the
normal microflora of oral cavity . An
ethnomedicinal survey carried out by Patil and
Patil, found that the tribe of Dhule district of
Maharashtra used the stem of E. laevis as a brush
for the cure of ulcers of mouth and gum problems .
Similarly, another study reported that people living
in remote areas of Rajasthan chewed the leaves
of E. laevis to treat blisters of mouth . The remote
areas of Pakistan also use this plant for the cure of
dental caries It has also been documented that
several parts of the plant were used for oral fitness
. 'Young branches of E. laevis were also employed
for the relief of toothache . Recently, Deshpande et
al. investigated that the methanolic and ethanolic
extracts of E. laevis inhibited the zone of inhibition
towards salivary  microflora at  different
concentrations (50, 100, 200, 400 and 800 pg/mL).
It has been found that the methanolic extract at 100
pg/mL  showed feeble antimicrobial action,
whereas the zone of inhibition was increased up to
8.4 mm at 800 pg/mL . All these documented
reports validate the traditional uses of E.
laevis towards microbial diseases of oral tissues. A
wide antimicrobial spectrum of E. laevis can be

very helpful in the prevention of dental problems.
Therefore, all these studies confirmed that E.
laevis has the potential for the therapeutic
management of oral/dental problems.

Toxology:

There are so many uses of these E.laevis
was succesfuly use without any toxic or adverse
effect.as per till there is no many adverse activity
was happened about these. E.laevis was show
activity antioxidant, analgesic, anti-inflammatory,
antimicrobial, antiarthritic, and also used in several
liver, skin, inflammatory, dysentery, infectious, and
dental problems. None of the research groups
approved any toxicity of the plant. At they end
there is no toxic activity.

REFERENCE:

[1]. Miller J.S. A revision of the new world
species  of Ehretia (Boraginaceae) Ann.
Mo. Bot. Gard. 1989;76:1050-1076.
doi: 10.2307/2399691.

[2]. Joshi S.G. Medicinal Plants. Oxford and
IBH Publishing Co. Private Ltd.; New
Delhi, India: 2000. p. 102.

[3]. Khare C.P. Indian Medicinal
Plants. Society for New Age Herbals;
New Delhi, India: 2007. pp. 231-232. An
Illustrated Dictionary.

[4]. Kirtikar K.R., Basu B.D. Indian Medicinal
Plants. Volume 3. Lalit Mohan
Publication; Allahabad, India: 1935. pp.
1680-1681.

[5]. Sastri B.N. The Wealth of India. Volume
3. Council of Scientific and Industrial
Research; New Delhi, India: 1952. p. 129.
A Dictionary of Indian Raw Materials and
Industrial Products.

[6]. Torane R.C., Ruikar A.D., Chandrachood
P.S., Deshpande N.R. Study of amino
acids and carbohydrates from the leaves
of Ehretia Laevis. Asian J.
Chem. 2009;21:1636-1638.

[7]. Li L., Yong P., Xia Y., Li-Jia X., Ta-Na
W., Yong L., Ren-Bing S., Pei-Gen X.
Chemical constituents and biological
activities  of  plants  from  the
genus Ehretia Linn. Chin. Herb.
Med. 2010;2:106-111.

[8].  Velappan S., Thangaraj P. Phytochemical
constituents and antiarthritic  activity
of Ehretia laevis Roxb. J. Food
Biochem. 2014;38:433-443.
doi: 10.1111/jfbc.12071.

DOI: 10.35629/7781-09014248

| Impact Factor value 7.429 | 1SO 9001: 2008 Certified Journal Page 45



wa

7

\

UPRA Journal

International Journal of Pharmaceutical Research and Applications
Volume 9, Issue 1 Jan-Feb 2024, pp: 42-48 www.ijprajournal.com

[9].

[10].

[11].

[12].

[13].

[14].

[15].

[16].

[17].

[18].

[19].

Joshi U.P., Wagh R.D. GC-MS analysis of
phytochemical compounds present in the
bark extracts of Ehretia laevis Roxb. Int. J.
Res. Dev. Pharm. Life Sci. 2018;7:3150—
3154, doi: 10.21276/1JRDPL.2278-
0238.2018.7(6).3150-3154.

Rangnathrao T.S., Shanmugasundar P.
Preliminary phytochemical screening and

HPTLC method for qualitative
determination of phytochemical
compounds in  extract  of Ehretia
laevis Roxb. J. Pharmacogn.
Phytochem. 2018;7:867-874.

Admuthe N.B., Nalwade AR.
Micropropagation for Ehretia
laevis Roxb.: A rare Indian medicinal

plant. Int. J. Adv. Sci. Res. 2016;3:411-
422.

Khobragade P., Khobragade M.,
Nandgaonkar P. Pharmacognostic and
phytochemical studies on the leaves of
Khanduchakka (Ehretia laevis Roxb.): A
folklore plant. J. Indian Med.
Sys. 2017;5:71-74.

Thakre R., Bhutada S., Chouragade B.,
Khobragde P., Harne K. Ethnobotanical
properties of unexplored plant Khandu
chakka (Ehretia laevis Roxb.) Int. J.
Ayurveda Pharma. Res. 2016;4:68-73.
Anonymous. The Ayurvedic Formulary of
India. Ministry of Health and Family
Welfare, Government of India; New
Delhi, India: 1978. pp. 1-120.

Padhye M.D., Deshmukh V.K., Tiwari
V.J. Ethnobotanical study of the Korku
tribe of Amravati district, Maharashtra
state, India. Int. J.
Pharmacogn. 1992;30:17-20.

doi: 10.3109/13880209209054623.

Patil S.L., Patil D.A. Ethnomedicinal
plants of Dhule district of
Maharashtra. Nat. Prod.
Radiance. 2007;6:148-151.

Dhenge S., Khandare K. Efficacy of local
application of Khandu chakka (Ehretia
laevis roxb) Ghrita in Dushtavrana—A

case report. Int. J. Ayurveda Integr.
Med. 2016;7:3726-3731.
Meena K.L., Yadav B.L. Some

ethnomedicinal plants used by the Garasia
tribe of Siroh, Rajasthan. Indian J. Trad.
Knowl. 2011;10:354-357.

Bose D., Roy J.G., Mahapatra S.D., Datta
T., Mahapatra S.D., Biswas H. Medicinal

[20].

[21].

[22].

[23].

[24].

[25].

[26].

[27].

[28].

[29].

[30].

plants used by tribals in Jalpaiguri district,
West Bengal, India.J. Med. Plants
Stud. 2015;3:15-21.

Soni V., Prakash A., Nema M. Study on
ethno medicinal botany of some plants of
Dindori district of Madhya Pradesh,
India. Int. J. Pharm. Pharm.
Sci. 2012;8:1926-1929.

Mohammad S., Ghiasi J., Chen A. Bone
fracture healing in mechanobiological
modelling: A review of principles and
methods. Bone Rep. 2017;6:87-100.
Sharma J., Gairola S., Gaur R.D., Painuli
R.M. The treatment of jaundice with

medicinal plants in indigenous
communities of the Sub-Himalayan region
of Uttarakhand, India. J.

Ethnopharmacol. 2012;143:262-291.

Dan S., Dan S.S. Triterpenoids of the bark
of Ehretia laevis. Fitoterapia. 1982;53:51—
52.

Thapliyal P.C., Yadav S.K. A new
naphthoquinone  from  aerial  parts
of Ehretia laevis. J. Inst.

Chem. 2003;75:13-15.

Ali M. Textbook of Pharmacognosy. 2nd
ed. CBS Publishers; Daryaganj, New
Delhi, India: 2007. pp. 490-504.

Torane R.C., Kamble G.S., Kale AA,
Gadkari T.V,, Deshpande N.R.
Quantification of dioctyl phthalate
from Ehretia laevis Roxb by HPTLC. J.
Chem. Pharm. Res. 2011;3:48-51.
Bringmann G., Saeb W., Assi L.A,
Francois G., Narayanan A.S.S., Peters K.,

Peters E.M. Betulinic acid: Isolation
from Triphyophyllum
peltatum and Ancistrocladus  heyneanus,

antimalarial activity, and crystal structure
of the benzyl ester. Planta
Med. 1997;63:255-257.

Huguet A.l., Recio M.D.C., Manez S.,
Giner R.M., Rios J.L. Effect of
triterpenoids on the inflammation induced
by protein kinase C activators, neuronally
acting irritants and other agents. Eur. J.
Pharmacol. 2000;410:69-81.

Kinoshita K., Akiba M., Saitoh M., Ye Y.,
Koyama K., Takahashi K., Kondo N.,
Yuasa H. Antinociceptive effect of
triterpenes from Cacti. Pharm.
Biol. 1998;365.

Chandramu C., Manohar R.D.,,
Krupadanam D.G., Dashavantha R.V.

DOI: 10.35629/7781-09014248

| Impact Factor value 7.429 | 1SO 9001: 2008 Certified Journal Page 46



wa

7

\

UPRA Journal

International Journal of Pharmaceutical Research and Applications
Volume 9, Issue 1 Jan-Feb 2024, pp: 42-48 www.ijprajournal.com

[31].

[32].

[33].

[34].

[35].

[36].

[37].

[38].

[39].

[40].

[41].

Isolation, characterization and biological
activity of betulinic acid and ursolic acid
from Vitex negundo L. Phytother.
Res. 2003;17:129-134.

Fulda S., Debatin K.M. Betulinic acid
induces apoptosis through a direct effect
on mitochondria in neuroectodermal
tumors. Med. Pediatr.
Oncol. 2000;35:616-618.

Zuco V., Supino R., Righetti S.C., Cleris
L., Marchesi E., Gambacorti-Passerini C.,
Formelli F. Selective cytotoxicity of
betulinic acid on tumor cell lines, but not
on normal cells. Cancer
Lett. 2002;175:17-25.

doi: 10.1016/S0304-3835(01)00718-20.
Zhao J., Li R., Pawlak A., Henklewska
M., Sysak A., Wen L., Yi J., Obminska-
Mrukowicz B. Antitumor activity of
betulinic acid and betulin in canine cancer
cell lines. In Vivo. 2018;32:1081-1088.
Krasutsky P.A. Birch bark research and
development. Nat. Prod.
Rep. 2006;23:919-942.

Krol S.K., Kielbus M., Rivero-Muller A.,
Stepulak A. Comprehensive review on
betulin as a potent anticancer agent.
Natural bioactive in cancer treatment and
prevention. BioMed Res. Int. 2015.
Pavlova N.I., Savinova O.V., Nikolaeva
S.N., Boreko E.l., Flekhter O.B. Antiviral
activity of betulin, betulinic and betulonic
acids against some enveloped and non-
enveloped

viruses. Fitoterapia. 2003;74:489-492.
Srinivasan R., Chandrasekar M.J.N.,
Nanjan M.J., Suresh B. Antioxidant
activity  of Caesalpinia  digyna root. J.
Ethnopharmacol. 2007;113:284-291.
Kumaraswamy M.V, Satish S.
Antioxidant and anti-lipoxygenase activity
of Thespesia lampas Dalz and Gibs. Adv.
Biol. Res. 2008;2:56-59.

Badami S., Gupta M.K., Suresh B.
Antioxidant activity of ethanolic extract
of Striga orobanchioides. J.
Ethnopharmacol. 2003;85:227-230.
Pisoschi A.M., Negulescu G.P. Methods
for total antioxidant activity
determination: A review. Anal.
Biochem. 2011;4:1-10.

Sultana B., Anwar F., Ashraf M. Effect of
extraction  solvent/technique on the
antioxidant activity of selected medicinal

[42].

[43].

[44].

[45].

[46].

[47].

[48].

[49].

[50].

[51].

plant extracts. Molecules. 2009;14:2167—
2180.

Tefere Y., Chanie S., Dessie T., Gedamu
H. Assessment of prevalence of dental
caries and the associated factors among
patients attending dental clinics in Debre
Tabor general hospital: A hospital based
cross  sectional  study. BMC  Oral
Health. 2018;18:119-125.

Deshpande R., Walimbe H., Jadhav M.,
Deshpande N., Devare S. Comparative
evaluation of antimicrobial activity of
various extracts of ‘Morinda pubescens’ in
different concentration on human salivary
microflora. Int. J.  Pharm.  Pharm.
Sci. 2013;5:910-912.

Hiremath A., Murugaboopathy V., Ankola
A.V., Hebbal M., Mohandoss S., Pastay P.
Prevalence of dental caries among primary
school children of India: A cross-sectional
study. J. Clin. Diagn. Res. 2016;10:47-50.
Deshpande R., Khare A., Shah A., Mutha
M., Deshpande N. Going back to where it
all started: An overview of five medicinal
plants. Int. J. Contemp. Med.
Res. 2015;2:1392-1396.

Shah A., Marwat S.K., Gohar F., Khan A,
Bhatti K.H., Amin M., Din N.U., Ahmad
M., Zafar M. Ethnobotanical study of
medicinal plants of semi-tribal area of
Makerwal & Gulla Khel (lying between
Khyber  Pakhtunkhwa and  Punjab
Provinces), Pakistan.

Deshpande R., Patil V., Shah H., Ruikar
A., Gaikwad S., Kamble G., Mundhe K.,
Adsul V. Back to mother nature: Novel
herbal medicines in preventing dental
caries. J. Dent. 2018;113:295-311.

Bande D., Murarkar K. Blood coagulation
properties of Khandu Chakka (Ehretia
laevis) plant leaves. Int. J. Curr. Res. Life
Sci. 2018;7:2220-2222.

Tichkule S.V., Khandare K.B., Shrivastav
P.P. Role of Khanduchakka (Ehretia
laevis) Lepan (local application) in the
management of delayed union of
metatarsal fracture: A case report. J.
Indian Sys. Med. 2019;7:127-130.

Shisha T. Parameters for defining efficacy
in fracture healing. Clin. Cases Miner.
Bone Metab. 2010;7:15-16.

Mohiuddin M., Arbain D., Islam AK,,
Rahman M., Ahmad M.S., Ahmad M.N.
Electrochemical measurement of the

DOI: 10.35629/7781-09014248

| Impact Factor value 7.429 | 1SO 9001: 2008 Certified Journal Page 47



International Journal of Pharmaceutical Research and Applications
. _ } Volume 9, Issue 1 Jan-Feb 2024, pp: 42-48 www.ijprajournal.com
\/

N

UPRA Journal

antidiabetic potential of medicinal plants
using multi-walled carbon nanotubes paste
electrodes. Russ. J.
Electrochem. 2015;51:368-375.

[52]. Ecobichon D.J. The Basis of Toxicology
Testing. CRC Press; New York, NY,
USA: 1997. pp. 43-86.

[53]. Goel R.K. Singh D., Lagunin A,
Poroikov V. PASS-assisted exploration of
new therapeutic potential of natural
products. Med. Chem.
Res. 2011;20:1509-1514.

DOI: 10.35629/7781-09014248 | Impact Factor value 7.429 | 1SO 9001: 2008 Certified Journal Page 48



