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ABSTRACT 

In the present study the genetic protective nature of Murraya koenigii 

leaf extract were carried out in Cyclophosphamide CP) induced 

micronuclei in polychromatic erythrocytes of mice. Two experiments 

were conducted in Swiss mice. In one experiment the animal were 

administered with various doses of curry leaves as 100mg/kg, 

200mg/kg and 400mg/kg to assess the anti-mutagenic nature of leaf 

extract in another experiment the priming the animals with two doses 

of curry leaf extract and intraperitoneal injection of CP 50mg/kg to 

experimental animal. all animals were sacrificed after24 hours and 

slides prepared and screened for the presence of micronuclei in bone  

marrow cells of mice. when given curry leaf extract the percentage of micronuclei were lower 

no significant incidence was observed however when primed with curry leaf extract in CP 

induced genetic damage there was a reduction was noted indicating protective nature of leaf 

extract. Hence the data clearly indicate use of curry leaf extract is essential in chemotherapy 

regimen. 
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INTRODUCTION 

A major problem associated with cancer chemotherapy is the severe side effects resulting 

from normal tissue damage. Consequently, agents which protect normal tissues against 

chemotherapy can increase the patient tolerance to chemotherapy.
[1]

 Several chemicals have 

been found to provide good chemical protection in experimental animals, but their clinical 

utility is limited by the drug toxicity on repeated administration1. The only drug approved for 
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clinical use in cancer therapy patients is amifostine, a synthetic phosphorothioate compound, 

which also produces side effects of its own, like nausea, vomiting and hypotension.
[2,3]

 

Moreover amifostine is very expensive. Therefore, there is a need to find nontoxic and 

inexpensive drugs for clinical chemoprotection.
[4-7]

 Recent studies have indicated that some 

of the commonly used medicinal plants may be good sources of potent but nontoxic chemo 

protective effects. Murraya koenigii (family–rutaceae, Eng- curry leaf tree, Hindi- metha 

neem, Sanskrit – mahanimb) has been an ingredient of Indian diet since several centuries. Its 

constituents have been shown to possess antioxidant properties, antidiabetic
[8]

, antifungal, 

antibacterial and used internally in dysentery and diarrhea and also for checking vomiting. 

The juice of the plant is taken to relieve pain associated with kidney.
[9]

 The anti-oxidant 

potential of curry leaves in rats treated with chemical carcinogen, dimethyl hydrazine 

hydrochloride has been investigated.
[10]

 Hence studies were carried out to evaluate the anti-

mutagenic potential of curry leaf extract in Cyclophosphamide induced micronuclei in bone 

marrow cells of mice using micronucleus test. 

 

MATERIALS AND METHODS 

Preparation of Methanolic Extract: Collection of plants – The fresh leaves of Murraya 

koenigii were collected from the region of Madhya Pradesh (Bhopal) in the month of 

February and were identified by Botanist Professor prof pratiba devi. Fresh leaves were 

washed under tap water and shade dried and powdered. 50% methanolic extract of the 

powder (100gm) was prepared with the help of cold maceration. And was allowed to stand at 

room temperature for about 18 hrs. after shaking frequently for 6 hrs. the filterate was 

collected.
[11]

 This process of extraction was repeated for three times. The combined extract 

was filtered and concentrated under vacuum using SC110A Spe

extractive value of extract obtained was14.94398%w/w. 

 

ANIMAL MAINTENCE 

The study was conducted on random 6-7 weeks old and 24- 28 gm body weight male Swiss 

albino mice. They were maintained under controlled conditions of temperature and 

lightTable-1 and the photographs of micronuclei are shown (light: dark, 12 hrs: 12 hrs). 

 

They were provided standard mice feed and water ad libitum. The study protocol was 

approved by the Institutional Animal Ethical Committee (IAEC, Ref. No. 2157/225/2006). 
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MICRONUCLUES TEST: For micronucleus test, three doses of 100, 200 and 400mg/kg 

body weight was administered. MKL extract were dissolved in double distilled water and 

administered to mouse 24 hours prior to CP administration. The animals were scarified 6 hrs 

after the last administration, bone marrow preparations were made by an air drying technique 

and stained with May Grunewald and Giemsa stains according to the method described by 

Schimid.
[12]

 For each animal 2000 polychromatic erythrocytes (RBC) and corresponding 

normochromatic RBC were scored for the presence of micronuclei the appearance of 

micronuclei in polychromatic erythrocytes was used as an indicator of genetic damage. The 

ratio of polychromatic to normochromatic RBC was utilized to estimate the effect on the 

proliferative activity of bone marrow. The data obtained from these studies were analyzed 

using t-test. 

 

RESULS 

The results on the frequency of micronuclei in control was 0.25% and the values were 0.30%, 

0.35% and 0.32% after the administration of, 100and200mg/kg 400 Murraya koenigii leaf 

extract respectively (Table-1). Hence, the results clearly indicate the non-mutagenic nature of 

MKL extract in bone marrow cells of mice. In Cyclophosphamide treated group, there was a 

significant increase in the percentage of micronuclei (1.50) in bone marrow cells of mice 

when compared to control –II value (0.20) (Table-II). However the frequency of micronuclei 

is decreased to 0.85%, 0.75% and 0.95% after the co-administration of 100 and 200mg/kg 

400mg/kg of MKL extract. The P/N ratio in bone marrow cells showed a decrease when 

compared with control values. The differences in the frequency of micronuclei in control and 

lead treated group were found to be significant (P< 0.05), Table-II. The frequency of 

inhibition was as 24.63, 36.23and 11.59 at primed of 100, 200 mg/kg treated groups however 

at primed 400mg/kg groups the percentage of inhibition observed was insignificant,  thus the 

data clearly indicate the use of two doses i.e. 100 and 200mg/kg groups only. 

 

Table 1: Frequencies of micronuclei in bone marrow erythrocytes of mice administered 

with various doses of Murraya koenigii leaf extract. 

Groups 

Mg/kg 

Micronuclei in 

polychromatic cells (P) 

Micronuclei in 

normochromatic cells 

Micronuclei in 

total P+N cells 
P/N ratio 

Control 20/8000 (0.25) 10/8200(0.12) 30/16200(0.18) 0.97 

100MKL 24/8000(0.30) 16/9600(0.16) 40/17600(0.24) 0.83 

200MKL 28/8000(0.35) 18/9800(0.18) 42/17800(0.25) 0.81 

400MKL 26/8000(0.32) 12/8400(0.14) 38/16400(0.23) 0.95 

The values in the parenthesis are percentages. 

The P>0.05 level, hence the difference is considered to be statistically insignificant. 
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Table 2: Frequency of micronuclei in bone marrow erythrcytes of mice treated with 

Cyclophosphamide primed with Murraya koenigii leaf extract. 

The values in parentheses are percentage 

**denotes statistically significant as compared to control group at P  

*denotes statistically significant as compared to group II at P  

 

DISCUSSION 

The invivo micronucleus test is one of best methods to screen the clastogenic effects of 

chemicals and drugs. using this procedure the mutagenicity of various alkylating agent 

drugs.
[13-16] 

was also established the CP at 50 mg/kg showed significant increase in 

percentage of micronuclei in bone marrow cells of mice. Hence present results are 

comparable with that of Asita et al.
[17] 

who investigated the intraperitoneal injection of mice 

with a single dose of 40 mg/kg body weight of Cyclophosphamide induced a significant 

increase in the frequency of MNPCE, 24 hr after injection, when compared with animals that 

received water treatment. The present results are comparable to Santos Renato et al.,
[18]

 who 

reported that Cyclophosphamide at 135mg/kg dose induced a significant increase in the 

frequency of micronuclei in polychromatic erythrocytes of male mice M.koenigii leaf extract. 

The data clearly show that a two doses of 100 mg/kg and 200mg/kg of ME (M.koenigii) 

before CP (50mg/kg b.wt.) administered intraperitoneally can significantly decrease the 

cyclophosphamide induced micronuclei in bone marrow cells of mice damage. 

Administration of the MKL further enhanced the bone marrow protection, as indicated by the 

significant reduction in polychromatic and normochromatic erythrocytes bearing micronuclei 

at 24 hr. after CP (administered intraperitoneally) compared to MKL treatment. The chemo 

protective effect of several natural products has been associated with their antioxidant 

property. Earlier studies from other laboratories have shown that M.koenigii possesses 

antioxidant activities. This may have a role in the protective effect of ME against and CP 

clastogenecity, evident in the reduced micronuclei in the bone marrow cells.
[19]

 The present 

results can be comparable with earlier study of Rudramadevi et al., MKL showed protection 

Group Dose/ treatment 

Micronuclei 

in polychrome 

atic cells (P) 

Micronuclei in 

normochro 

matic cells (N) 

Micronuclei in 

total P+N cells 

P/N 

ratio 

% 

inhibiti

on 

1 control 16/8000(0.20) 10/8010(0.13) 26/16020(0.16) 0.98  

2 50CP 85/8000(1.50) 44/8800(0.50) 129/16800(0.76) 0.90  

3 100 Mk+50CP 68/8000(0.85) 20/8906(0.22) 88/16906(0.52) 0.89 24.63 

4 200Mk+50CP 60/8000(0.75) 24/9100(0.26) 84/17100(0.49) 0.87 36.23 

5 400Mk+50CP 76/8000(0.95) 20/8282(0.24) 96/16282(0.58) 0.96 11.59 



www.wjpr.net                                 Vol 9, Issue 5, 2020.                                         

 

Rudrama et al.                                                      World Journal of Pharmaceutical Research 
 

1465 

at all doses tested in Adriamycin induced micronuclei in bone marrow cells of mice. Several 

reports showed chemo protective nature of MKL cancer cell lines.
[20]

 M.koenigii possesses 

potential secondary metabolites that could be developed as anti-cancer agents. In one study, 

the cytotoxic activity was evaluated for three extracts: hexane, ethylacetate, andmethanol of 

M. koenigii leaves against the HeLa cell line. The extracts were reported as being potently 

cytotoxic in nature in HeLa cancer cells. These results established the potential of M. koenigii 

as an anticancer agent in vitro.
[21]

 Additional evidence for the anticancer activity of M. 

koenigii has been obtained from rodent cancer cell lines, as well as different in vivo cancer 

models.
[22-25, 26, 27]

 In an early study, histopathological evidence showed that M. koenigii 

extract treatment generated a decline in neoplasms in the colon.
[28]

 The anticancer activity of 

mahanine and isomahanine in human oral squamous cell carcinoma CLS-354 has also been 

reported.
[29]

 Natural antioxidants from plant sources have been considered a promising 

therapy for the prevention and treatment of these diseases, especially neuro degenerative 

disorders, cardiovascular diseases, cancer, and other conditions. Various natural bioactive 

compounds, such as mahanine, mahanimbine, isolongifolene, koenimbine, Isomahanine, 

koenoline and –methyl murrayamine, are present in M.koenigii and exhibit remarkable 

antioxidant properties.
[29]

 The results can be comparable with our work the protective effect 

of ascorbic acid, garlic extract and Solanum lycopersicum fruit extract against chemicals 

induced cytotoxicity in bone marrow cells of mice.
[30,31]

 

 

CONCLUSIONS 

Thus, the present study demonstrates that nontoxic doses of an extract of the leaves of M. 

koenigii protect bone marrow chromosomes exposed to cyclophosphamide. Murraya leaves 

have been reported to contain the antioxidants like Vit. A. and other constituent may be 

responsible for the chemoprotective properties of the extract. As Murraya leaves are used as 

flavors to the preparation and as a spice in different curries and is freely available in India, it 

is worthwhile to conduct detailed studies order to explorer the full potential of this plant in 

human cancer chemotherapy stragy for public health interest further studies using this leafy 

extract with using different protocols are in pgress. 

 

ACKOWLEDGEMENT 

One of the author A. Ravi Prasad is thankful to prof. K. Pratap Reddy, Head department of 

zoology Osmania university, Hyderabad, Telangana for providing necessary facilities for 

conducting the research work. 



www.wjpr.net                                 Vol 9, Issue 5, 2020.                                         

 

Rudrama et al.                                                      World Journal of Pharmaceutical Research 
 

1466 

REFERENCES 

1. Uma Devi P, Normal tissue protection in cancer therapy: Progress and prospects, Acta 

Oncol, 1998; 37: 247. 

2. Kemp G, Rose P, Lurain J,e-, J Clin Oncol, 2001; 14: 2101. 

3. Foster-Nora JA & Siden R, Am J Health Syst Pharm, 1997; 54: 787. 

4. Uma Devi P & Ganasoundari A, Radioprotective effect of leaf extract of Indian medicinal 

plant Ocimum sanctum, Indian J Exp Biol, 1995; 33: 205. 

5. Goel HC, Prasad J, Sharma A & Singh B. Indian, J. Exp Biol, 1998; 36: 585. 

6. Uma Devi P, Ganasoundari A, Rao BSS & Srinivasam KK, Radiat Res, 1999; 515: 74. 

7. Uma Devi P, Kamath R & Rao BSS, Curr Sci, 2000; 78: 124 

8. Youkari, T., Hiror, K., Nordin, H., J. Agrid., Food, Chem, 2001; 49(11): 5589-5594. 

9. Viruthan,, M.K., Girish., K.V., Ravindra, J.P., Jayaprakash, Narayan, K. Ind. J. Physiol. 

Pharmacol, 2004; 48(3): 348-352. 

10. Brokes, Curr. science, 1953; 22: 44. 114. 

11. Schmid, W. Mutat. Res, 1975; 31: 9. 

12. Rudrama Devi, K. and Reddy, P. P. IRCS Med. Sci. and Bio, 1985; 12: 125-1246. 

13. Rudrama Devi, K. and Reddy, P.P. Cell and chromosome Res, 1986; 9(2): 39-41. 

14. Rudrama Devi, K. and Reddy, P.P. Agri. and Biological Res, 1987; 4: P 6-9. 

15. Rudrama Devi and Reddy G. M. Cell and Chromosome Research, 1995; 18: 91-94. 

16. AsitaOkorie A, Mann E. Dingann and Sibusisiwe Magama. (2008). African Journal of 

Biotechnology, 1987; 7(18): 3383-3388. 

17. Santos-Mello, Renato; Deimling, Luiz Irineu; Lauer Junior, Claudio AndCarvalho, 

ThaísRieger de. Genet. Mol. Biol, 2005; 28(1): 156-160 

18. Rudramadevi k and K. Dilip Reddy. world j. pharmacitical research, 2014; 3(5): 523-531. 

19. Rengasamy Balakrishnan 1, Dhanraj Vijayraja 2, Song-Hee Jo 1, Palanivel Ganesan 3, In 

Su-Kim 1,* and Dong-Kug Choi Antioxidents, 2020; 9(101): 1-2847. K. 

20. Halimatussakdiah, P.W.; Saidi, N.; Nasution, R. . J. Adv. Pharm. Technol. Res, 2019; 10: 

51–55.[CrossRef][PubMed] 

21. Yeap, S.K.; Abu, N.; Mohamad, N.E.; Beh, B.K.; Ho, W.Y.; Ebrahimi, S.; Yusof, H.M.; 

Ky, rp-2 fileH.; BMC Complement. Altern. Med. 2015, 4, 306. [CrossRef] [PubMed] 

22. Nooron,N.;Ohba,K.;Takeda,K.;Shibahara,S.;Chiabchalard,A.. Tohoku J. Exp. Med, 2017; 

242: 291–302. 

23. Das, R.; Bhattacharya, K.; Samanta, S.K.; Pal, B.C.; Mandal, C. Cancer Lett, 2014; 351: 

81–90. 

mailto:rudramadevi_k@yahoo.com?subject=reserch%20paper


www.wjpr.net                                 Vol 9, Issue 5, 2020.                                         

 

Rudrama et al.                                                      World Journal of Pharmaceutical Research 
 

1467 

24. Sarkar, S.; Dutta, D.; Samanta, S.K.; Bhattacharya, K.; Pal, B.C.; Li, J.; Datta, K.; 

Mandal, C.; Mandal, CInt. J. Cancer, 2013; 132: 695–706. [CrossRef] [PubMed] 

25. Pei, C.; He, Q.; Liang, S.; Gong, X. Mah. Med. Sci. Monit, 2018; 1: 6975–6983. 

[CrossRef] 

26. Iman, V.; Mohan, S.; Abdelwahab, S.I.; Karimian, H.; Nordin, N.; Fadaeinasab, M.; 

Noordin, M.I.; Noor, S. M. Drug Des. Dev. Ther, 2017; 103–12, 155–1165. 

27. Utaipan, T.; Athipornchai, A.; Suksamrarn, A.; Jirachotikoon, C.; Yuan, X.; 

Lertcanawanichakul, M.; Chunglok, W J. Nat. Med, 2017; 71: 158–169 [CrossRef] 

28. Gill, N. S.; Sharma, B. Pakistan J. Biol. Sci, 2013; 17: 126–129.[ CrossRef] 

29. Rehana, D.; Mahendiran, D.; Kumar, R.S.BioprocessBiosyst. Eng, 2017; 40: 943–957. 

30. Rudrama Devi., D. Madhavi and P.P eddy, Indian J. Environ. Toxicol, 2003; 13(1): 1-4, 

48. 

31. LakshmiSoujanya., D. Madhavi and K.Rudrama Devi; (2008) Bull. En Sci Vol.XXVII 

(2nd Issue), 2008; 141-146. 


