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ABSTRACT

Medicinal plants play an important role in develagm of drugs. The present study is based
upon the Anti-mutagenic activity of Withania coamd, a traditionally known herb. The Anti-
mutagenic activity of Withania coagulans fruit exiis was investigated on cyclophosphamide
induced micronucleus formation in mouse bone mawgels. The results confirmed that a single
i.p administration of W. coagulans fruit extractthe dose of 500, 1000 and 1500 mg/kg body
weight prior to 24 hours have significantly prewveshtthe micronucleus formation in dose
dependent manner in bone marrow cells of mice agpeoed to cyclophosphamide group.

Keywords: Withania coagulans micronucleus, Bone marrow, Polychromatic Erythtes
(P.C.E).

INTRODUCTION

Micronuclei are cytoplasmic chromatin-containingdles that appears in the cell like a small
satellite nucleus around the cell nucleus, duehtornosome fragments or entire chromosomes
that are not incorporated in the main nucleus afedr division. The presence of micronuclei
(MN) in cells is considered as a biomarker of daenmgthe DNA. The micronucleus test isian
vivo and in vitro short-time screening cytogenetic test [1, 2] isvidely used method for
assessing genotoxicity of chemicals in organisrhsvithania is a small genus of shrubs, which
are distributed in the East of the Mediterraneaiore and extend to South Asia. The berries of
the shrub are used for milk coagulation. It is dagy known as Indian cheese maker. In Punjab,
the fruits of W. coagulansare used as the source of coagulating enzymeldting the milk
which is called ‘paneer’. They are also used inpegsia, flatulent colic and other intestinal
infections. In some parts of Pak-Indian sub-comtinéhe berries are used as a blood purifier.
The twigs are chewed for cleaning of teeth andstmeke of the plant is inhaled for relief in
toothache [4, 5].Withania coagulans(Stocks) Dunal is used to treat nervous exhaustion
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disability, insomnia, wasting diseases, failureriove in children, impotence. Its fruits are used
for liver complaints, asthma and biliousne®¥g. coagulans(Stocks) Dunal is used to treat
nervous exhaustion, disability, insomnia, wastingedses, failure to thrive in children,
impotence. Its fruits are used for liver complajratsthma and biliousness. Flowers of coagulans
(Stocks) Dunal are used in the treatment of diabfg The root is harvested in autumn and
dried for later use [7]. Some caution is advisedhi& use of these plants since it is toxic [8].
Antimicrobial, anti- inflammatory, antiumor, hepptotective, anti-hyperglycemic,
cardiovascular, immuno-suppressive, free radicavewging and central nervous system
depressant activities of the plant have been redd@]. The present study was thus done to
investigate the anti-mutagenic activity of fruiteacts ofW. coagulans

MATERIALS AND METHODS

Chemicals and Reagents
The chemicals and reagenised were of Analytical Grade and were procuredhfi®anchem
and CDH, India. The cyclophosphamide drug was @seti from Sigma chemical Co. U.S.A.

Animals used for the study

The study was conducted on random bred, 6-7 weekanal 24- 28 gm body weight bead ring,
male Swiss albino miceMus musculus Animals were maintained under controlled cowdis

of temperature and light (Light: dark; 10 h: 14 fihey were provided standard mice feed
(procured from Hindustan Levers Ltd. India) and evaad libitum The study protocol is
approved by the Departmental Animal Ethical Comeeitt(Project no:500/01/a/2001/Proj.5/27-
07-09) and confirms to the guidelines set by Watkhlth Organization, Geneva, Switzerland
and Indian National Science Academy (INSA), NBelhi India.

Preparation of extracts of fruits of W. coagulans

The identification of fruitwWithania coagulangFamily-Solanaceae) was done Dy. S.S Khan,
Botanist (Safia College, Bhopal) under voucher gpen no. W.C/0120/2009. The fruits were
shade dried and crushed in the grinder to form gow@ihe powder was then after allowed to
extraction with 100 % methanol in separating furmetefluxing for 36 h at 50-60° C. Pellets of
the drug were obtained and tlegjuired dose for treatment was prepared by disgpthe pellets

in double distilled water at different doses.

Micronucleus Assay

For the micronucleus assay, the extract at themvelof 0.2 ml at different doses level such as
500, 1000 and 1500 mg/kg body weight was injectdd hdurs before the treatment of
cyclophosphamide to 6 male Swiss albino mice pteserach of the three groups. Another
group was of the positive control which receivedhgi i.p. injection of 50 mg/kg
cyclophosphamide in 0.9 % saline. The animals waozificed by cervical dislocation and bone
marrow cells were harvested. The slides were peepassentially as described [2]. A total of
1000 cells were scored at the magnification of 10200 x 10 x) for each group. The results
were expressed as the average number of erytheocglés (PCE) cells/animals (xSE) for a
group of and modified [10]. The results were coregawith the vehicle control group using
Student’s test with significance determined at p50.
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Table-1: Showing the Anti-mutagenic effect ofV. coagulans fruit (Methanolic) extract on cyclophosphamide

RESULTS

induced mutagenicity

S No Grou Treatment MNPCE PCE/NCE Suppression % of
' P mean +SEV mean+SEM CP induced MN formation
Cyclophosphamide alone
1 Group | (50mglkg) 2.0+0.04 0.69+0.01
Group Il | Plant extrac alone (500mg/kg 0.6 £0.0: 0.7+0.0! 3C
Plant extract (500mg/kg)+ "
3 Group Il Cyclophosphamid(50mg/kg 1.0+ 0.03 0.5+0.08 50
Plant extract 2000mg/kg)+
4 Group IV Cyclophosphamide (50mg/kg) 0.8+0.04 0.7+0.02 40
Plant extract (15000mg/kg)+
5 Group V Cyclophosphamid(50mg/kg 0.5+0.02 0.8*+0.01 25
6 Group VI | Vehicle alone 0.12 + 0.04 0.43+0.08 6.0

* denotes statistical significance at <0.05 inest
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Figure-1: Micronuclei in Bone marrow

The results suggested that the fruit extracts efpilants in dose-dependent manner showed anti-
mutagenic behavior when compared to standard ayapphosphamide. It has been observed
that with the increase in concentration of plantraot viz. 500, 1000 and 1500 mg/kg, the
formation of micronucleus in bone marrow cells géécreased thus showing the protective
effect of Withania coagulandruit extract Table 1). It was observed that cyclophosphamide
when given at a single dose of 50 mg/kg causedehigitidence of micronucleus formation in
Swiss albinamice bone marrow cellg={gure 1). The dose of cyclophosphamide (50 mg/kg)
caused bone marrow toxicity as evidenced by theredse in PCE/NCE ratio [2]. For
cyclophosphamide treated groups the frequency ofPMIE was 2.0 +0.04 which was

significantly higher (‘t' test p<0.05) as compareith the experimental groups (treated with
plant extracts).
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DISCUSSION

The present study revealed the anti-mutagenic pateaf W. coagulansextract in dose
dependent manner. The genotoxic nature of any damgalso be determined on the basis of
presence of phytoconstituentdl. coagulangosses withanolide which is responsible for anti-
tumor activity [11, 12], flavonoids which have begmown to possess anti-mutagenic and anti-
carcinogenic activity [13, 14] and lectins report@dproduce structural variation of the cell
envelope. The underlying mechanism behind anti-genig action ofW. coagulansis still
unknown.

CONCLUSION

The present findings thus suggest that extracteuaé of Withania coagulangan be utilized to
formulate anti-mutagenic drugs and can replace naaticancer drugs which show mutagenic
responses within the body. Further studies are tiemweeeded to isolate and characterize the
active principles responsible for anti-mutagenitvaty. Several steps may be implemented to
protect such endangered plant species by tisstierewnd germplasm storage. Further studies
on this herb will provide more conclusions abostatti-genotoxic and anti-cancerous nature.

Acknowledgement
The authors are thankful to research staff of JawahNehru Cancer Hospital & Research
Centre, Bhopal (M.P), India for their contributionthe piece of study.

REFERENCES

[1] J.A. HeddleMutation. Res 1973 18, 187-190.

[2] W. Schmid,Mutation Res 1975 31, 1, 9-15.

[3] J.R Meier, P. Wernsing, J. Torsellanvironmental and Mo lecula Mutagenesi®99 33,
219-225.

[4] W. Dymock, C.J.H. Waden, D. Hoppétharmacographia Indical 972 306.

[5] Anonymous; The Wealth of India, Publication dnfhation Directorate, CSIR, New Delhi,
1969 582.

[6] D. Bown; Encyclopedia of Herbs and their udestling Kindersley, London1995 500.

[7] A. Chevallier; The Encylopaedia of medicinaapts, Dorling Kindersley Londoi996 500.
[8] S.S. Purohit, S.P. Vyas, Medicinal plant cudtion: A Scientific approach. Publisher
Agrobios, Jodhpur, Indi&004 547.

[9] R. Maurya, J. Akanshd,Pharma PharmacoR01Q 62, 153-160.

[10] C.S Aron, S. Sorg, D. Zimmeyjutation Res1989 223, 129-140.

[11] R.D Budhiraja, S. Sudhir, K.N. Garg, B.C. AzoJ. Sci. Ind. Red 987, 46. 11, 488-491.
[12] P. Chattopadhyay, K. Mahaur, S. K. Saha, $ingh, G. Shukla, A. K. Wahindian
Journal of Natural Product2007, 23, 3, 8-12.

[13] T. K Hirano, Oka, M. AkibaResearch Communication in Chemistt989 64, 69-78.

[14] R.H Sammour, A.R. ElshanshouBmptanical Bulletin of Academia Sinicd992 33, 185-
190.

376
www.scholarsresearchlibrary.com



