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INTRODUCTON 

There are plenty of antineoplastic medicines are in 

common use to combat more than a few kinds of 

malignancies. These anticancer drugs such as 

cycloxan Cyclophosphamide, Cytoxan, Tamoxifen, 

Cisplatin, Paclitxel and Gemcitabine 

cyclophosphane have been studied their structure 

ABSTRACT 

The present investigation was carried out to evaluate the protective effects of Murayya koenigii leaf extract 

against cyclophosphamide induced genotoxicity in bone marrow cells of mice. The administration of Murraya 

koenigii leaf extract (MKL) extract at various doses i.e. 100, 200and 400mg /kg. When treated individually did 

not induce chromosomal aberrations in somatic cells of mice in 24hrs. A single Intraperitoneal administration of 

50mg/kg of cyclophosphamide induced significant increase in the percentage of CAS insomatic cells of mice. 

However after co administration of three doses of MKL extract there was a dose dependent decrease in the % of 

CAS was observed. When animals were administered with MKL 100, 200 and 400mg/kg/bw orally for seven 

days prioer to Cyclophasrimide (50mg/kg/bw) was given intraperitoneally as a single dose. For each 

experimental group control, animals were maintained. 24hrs after the administration of the last dose, the animals 

were sacrificed and air dried metaphase preparations were made and processed for identification of 

chromosomal aberrations in somatic cells of mice. An increase in the percentage of Chromosomal aberrations 

was observed after 50mg/kg of Cyclophosphamide in treatment. But when animals primed with MKL, there was 

a decrease in the frequency of chromosomal aberrations. Thus the results clearly indicated the protective role of 

MKL on Cyclophosphamide induced genotoxic damage in somatic cells of mice. 
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exclusively mutagenic nature and revealed that their 

chemical structure for the source for cytotoxicity 

and genotoxicity. These drugs have expressing 

clastogenic outcomes in a number of test systems. 

Potential genetic damage due to drugs and other 

chemicals is well recognized. Extensive studies 

have been carried out on mutagenicity of various 

drugs in microorganisms, insects, and mammals and 

in exposed population1-3. Cyclophosphamide (CP) is 

a nitrogen mustard alkylating agent from the 

oxazophorines group. It is used to treat Hodgkin’s 

disease, lymphomas, leukemia, Wegener’s 

granulomatosis, severe rheumatoid arthritis, and 

lupus erythematosus4-6. It is also used in 

combination with other drugs to treat breast cancer, 

leukemia, and ovarian cancer. In spite of CP 

therapeutic importance, a wide range of adverse 

effects were recorded. Sweetman7 reported many 

side effects; including hemorrhagic cystitis, 

alopecia and hyperpigmentation of skin may 

develop after high or prolonged dosages and can be 

life-threatening. 

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, antidiabetic8, anti-

fungal, antibacterial and used internally in 

dysentery and diarrhea and also for checking 

vomiting. The MKL extract can be used to treat 

different renal ailments9. The anti-oxidant potential 

of curry leaves in rats treated with chemical 

carcinogen, dimethyl hydrazine hydrochloride has 

been investigated10. Several reports have shown the 

curry leaf extract anti diabetic11 anti-inflammatory 

neuroprotective12-14 effects. However, no study has 

been reported on its chemo protective effect. The 

present investigation was undertaken to study the  

protective property,  of curry  leaf  extract  in  CP  

induced  chromosomal  damage in somatic  cells  of  

mice. 

 

MATERIAL AND METHODS 

Animals 

The study was conducted after taking the approval 

of Institutional Ethical Committee on twenty adult 

male Swiss albino mice 30 to 50 days old and 

weighing around to 30 to 40g were maintained in 

plastic cages under controlled lighting conditions 

(12:12 light and dark cycle) relative humidity 

(50±5%) and temperature (37±2oC) fed with mice 

feed and were given ad libitium access to water. 

The experimental animals were administered with 

Cyclophosphamide and primed with various doses 

of MKL extract. 

Dosage schedule 

In the present study two experiments were 

conducted. The animals were fed orally with 

cyclophosphamide and MKL extract and 

categorized in to following groups Group I: controls 

Group II: MKL extract 100mg/kg Group III: MKL 

extract 200mg/kg Group IV: MKL extract 400mg. 

For priming experiment 5 groups were treated as 

follows. 

Group I: Controls  

Group II: Cyclophosphamide 50mg/kg  

Group III: MKL extract 100mg/kg + 

Cyclophosphamide 50mg/kg  

Group IV: MKL extract 200mg/kg + 

Cyclophosphamide 50mg/kg  

Group V: MKL extract 400mg/kg + 

Cyclophosphamide 50mg/k 

Analysis chromosomal aberrations in somatic 

cells of mice 

The animals were killed two days after 

administration of the last dose. The bone marrow 

was flushed into clean glass Petri dishes with 

hypertonic solution (0.56% KCl) were used to get a 

homogeneous cell suspension. It was then collected 

in clean centrifuge tubes and incubated at 37oC for 

45 minutes. Four slides for each were prepared from 

control and experimental animals. The staining was 

done within 24 h of preparation according to the 

method Preston et al15. The slides were screened for 

50 well spread metaphases per animal for the 

presence of various types of chromosomal 

aberrations like gaps breaks, fragment, chromatid 

separations and polyploids in control and treated 

group of animals. The differences in the frequencies 

of chromosomal aberrations between control and 

treated groups were analyzed using Chi-square test. 

For calculating mitotic index (MI) a minimum of 

1000 cells were counted for each animal results 

selected for Murraya koenigii extract were 100 200 

and 400mg/kg body weight at 24hr time intervals. 

The mutagenic effects of the extract were studied on 
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somatic cells of mice for different time intervals. 

The results were recorded (Table No.1). 

 

RESULTS AND DISCUSSION 

At 24hrs the percentage of chromosomal aberrations 

for 100, 200 and 400 mg/kg body weights of fruit 

extract in the treated groups recorded were 3.33, 

3.66 and 3.00% respectively when compared with 

that of controls 2.0% (Table No.1). The differences 

in the frequencies of chromosomal aberrations 

between controls and MKL treated mice for 24 were 

analyzed by X2 test and the results were found to be 

insignificant (P>0.05, Table No.1). 

At 24 hrs of the study the controls have shown 2.4% 

of the chromosomal abnormalities when 50mg/kg 

body weight of cyclophosphamide was recorded 

(Table No.2). The uprimed mice with 

cyclophosphamide have shown the chromosomal 

aberrations were 17.33% respectively. The highest 

dose has shown maximum abnormal metaphases. 

Priming with 200mg/kg body weight of MKL, the 

effect has decreased. There was decrease observed 

and the aberrations were 11.33% respectively. 

Similarly with 200mg/kg body weight the recorded 

values were 13.33.6% and with 600mg/kg body 

weight there was a decrease for 50mg/kg body 

weight of cyclophosphamide with 15.33% 

respectively at 24 hrs (Table No.2). The differences 

in the frequencies of the chromosomal aberrations 

were analyzed by X2 test and the results observed 

were found to be significant (P<0.01, Table No.2). 

Discussion 

The actively proliferating cells from bone marrow 

provide maximum information on the effect of any 

test compound. The transition from proerythroblast 

to erythrocytes takes about seven cell division 

cycles. Each cell cycle takes 10-11 hrs and the 

terminal mitosis completed in about 10hrs before 

the transition of orthochromatid erythroblast to 

polychromatic erythrocytes. In view of the above to 

see the long and short term effect of test compound 

on cells, the sampling time ranged was from 6-72 

hrs has taken in present observation. There are 

different type of chromosomal aberrations observed 

in present analysis. These aberration are classified 

into structural, numerical and other abnormalities. 

Structural aberration includes gaps, breaks, 

fragments, terminal deletion and centric fusion 

these end points serve as indicators for assessing the 

mutagenic effect of test substance the CP at 

50mg/kg showed significant increase in percentage 

of micronuclei in bone marrow cells of mice. 

Rudramadevi and keasavrao16 reported a signicant 

increase in the frequency of chromosomal 

abberrations 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 40mg/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 two doses of 100mg/kg 

and 200mg/kg of MKL (M. koenigii) before CP 

(50mg/kg b.wt.) administered intraperitoneally can 

significantly decrease the cyclophosphamide 

induced chromosomal aberrations 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. The 

present results can  be  comparable  with  earlier 

study  of  Rudramadevi et al, MKL showed 

protection at  all doses tested  in Adriamycin  

induced  micronuclei  in bone marrow  cells  of  

mice19. Several reports showed chemo protective 

nature of MKL cancer celllines20. 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, and methanol of M. 

koenigii leaves against the HeLa cell line. The 
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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 vitro21. 

Additional evidence for the anticancer activity of M. 

koenigii has been obtained from rodent cancer cell 

lines, as well as different in vivo cancer models22-27. 

The medicinal properties of M. koenigii have been 

accredited to sever a chemical constituents of 

different carbazole alkaloids and other important 

metabolites, like terpenoids, flavonoids, phenolics, 

carbohydrates, carotenoids, vitamins, and nicotinic 

acid from different parts of the M. koenigii 

plant.orted28. 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 properties29,30. The results of 

present study it indicate protective nature of MKL 

in cyclophosphamide induced chromosomal 

aberration in animals. Such protective nature of 

other plant extracts such as Phylthanthus emblica, 

Garlic extract, Solanum lycopersiun, Curcumin 

extract against anti-cancer drug has been reported in 

our lab31-33. 

 

 

 

 

 

 

 

 

Table No.1: Frequency of Chromosomal aberrations recorded in somatic cells of mice with various doses 

of Murraya koenigii extract 

S.No Treatment Normal metaphases scores Abnormal metaphases scores 

1 Control 294(98.00) 6 (2.00) 

2 100mg/kg MKL 290(96.60) 10 (3.33) 

3 200mg/kg MKL 289(96.44) 11 (3.66) 

4 400mg/kg MKL 291(97.00) 9 (3.00) 

The values in parentheses are percentages  

The P>0.05 level, hence the difference is considered to be statistically insignificant 

 

Table No.2: Frequency of Chromosomal aberrations recorded in somatic cells of mice treated with 

Cyclophosphamide and primed with Murraya koenigii extract 

S.No Dose 
Normal 

metaphases 

Abnormal 

metaphases 
Inhibition 

1 Control 292(96.33) 8(2.66)  

2 Cp 50mg/kg 248(83.66) 52(17.33)  

3 
100mg/kg MKL + 

50mg/kg CP 
266(89.34) 34(11.33)* 40.10* 

4 
200mg/kg MKL + 

50mg/kg CP 
260(88.66) 40(13.33)* 31.81* 

5 
400mg/kg MKL + 

50mg/kg CP 
254(86.77) 46(15.33) 15.22 

The values is parentheses are percentages 

The *p<0.05 level, hence the difference is considered to be statistically significant 
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CONCLUSION 

From the above studies, it is concluded that 

Murrayya koenigii leaf extract was a potential 

candidate as protective agent to cyclophosphamide 

induced genotoxic effect in somatic cells of mice. 

The combined treatment of cyclophosphamide and 

GBE holds a promise as a safe and effective 

chemotherapeutic strategy. 

 

ACKWOLEDGEMENT 
The authors are thankful to Prof. K. Pratapreddy. 

Head, Department of Zoology, University College 

of Science, Osmania University Hyderabad for 

providing necessary laboratory facilities. 

 

CONFLICT OF INTEREST 

We declare that we have no conflict of interest. 

 

BIBLIOGRAPHY 

1. Smorenburg C H, Sparreboom A, Bontenbal 

M and Verweij. Combination of 

chemotherapy of the taxanes and 

natimetabolities its use and limitations, J. 

Eur J Cancer, 37(18), 2001, 2310-2323.  

2. Akram H, Ghaderi Pakdel F, Ahmadi A, 

Zare S. Beneficial effects of American 

ginseng on epididymal sperm analyses in 

cyclophosphamide treated rats, Cell J. 

Summer, 14(2), 2012, 116-121. 

3. Deshpande S S, Kewatkar S M, Paithankar 

V V. Anticlastogenic activity of flavonoid 

reach extract of Cassia auriculata Linn, On 

experimental animals, Indian J Pharmacol,  

45(2), 2013, 184-186.  

4. Fleming R E. An overview of 

cyclophosphamide and ifosfamide 

pharmacology, Pharmacotherapy, 17(5 Pt 

2), 1997, 1465-1545. 

5. Perini P, Calabrese M, Rinaldi L, Gallo P. 

The safety profile of cyclophosphamide in 

multiple sclerosis therapy, Expert Opin 

Drug Safety, 6(2), 2007, 183-190. 

6. Uber W E, Self S E, Van Bakel A B, Pereira 

N L. Acute antibody-mediated rejection 

following heart transplantation, Am J 

Transplant, 7(9), 2007, 2064-2074. 

7. Sweetman S, Martindale C. The Complete 

Drug Reference, Pharmaceutical Press, 

London, 36th Edition, 585, 2007, 702-705. 

8. Uma Devi P, Kamath R and Rao B S S. 

Radioprotective effect of Phyllanthus niruri 

on mouse chromosomes, Curr Sci, 78(10), 

2000, 1245-1247.  

9. Youkari T, Hiror K, Nordin H L, Nobuj N. 

Antioxidative activity of Carbazoles from 

M. Koenigii leaves, J. Agrid., Food, Chem, 

49(11), 2001, 5589-5594.                                                                              

10. Viruthan M K, Girish K V, Ravindra J P, 

Jayaprakash, Narayan K. Effect of extracts 

of M. Koenigii leaves on the level of blood 

glucose and plasma insulin in alloxan-

indused diabetic rats, Ind. J. Physiol. 

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

11. Husna F, Suyatna F D, Arozal W, 

Poerwaningsih E H. Anti-Diabetic Potential 

of Murraya koenigii (L) and its Antioxidant 

Capacity in Nicotinamide-Streptozotocin 

Induced Diabetic Rats, Drug Res. (Stuttg), 

68(11), 2018, 631-636.                                    

12. Mahipal P, Pawar R S. Nephroprotective 

effect of Murraya koenigii on 

cyclophosphamide induced nephrotoxicity 

in rats, Asian Pac. J. Trop. Med, 10(8), 

2017, 808-812. 

13. Rautela R, Das G K, Khan F A, Prasad S, 

Kumar A, Prasad J K, Ghosh S K, Dhanze 

H, Katiyar R, Srivastava S K. Antibacterial, 

anti-inflammatory and antioxidant effects of 

Aegle marmelos and Murraya koenigii in 

dairy cows with endometritis, Livest. Sci, 

214, 2018, 142-148.   

14. Mani V, Ramasamy K, Ahmad A, Wahab S 

N, Jaafar S M, Kek T L, Salleh M Z, 

Majeed, A B A. Effects of the total 

alkaloidal extract of Murraya koenigii leaf 

on oxidative stress and cholinergic 

transmission in aged mice, Phyther. Res, 

27(1), 2013, 46-51.  

15. Preston R J, Dean B J, Galloway S, Holden 

H, McFee A F, Shelby M. Mammalian in 

vivo cytogenetic assays, Analysis of 

chromosome aberrations in bone marrow 

cells, Mutat Res, 189(2), 1987, 157-165. 



    

Ravi Prasad A. et al. / Asian Journal of Research in Biological and Pharmaceutical Sciences. 8(1), 2020, 44-50. 

Available online: www.uptodateresearchpublication.com         January – March                                                 49 

16. Keshavrao K and Rudrama Devi K. 

Cyclophosphamide induced cytogenetic 

damage in somatic cells of mice, Trends in 

Life Sciences, 21(1), 2006, 41-13. 

17. Asita Okorie A, Mann E. Dingann and 

Sibusisiwe Magama. Lack of modulatory 

effect of asparagus, tomato and grape juice 

on cyclophosphamide-induced genotoxicity 

in mice, African Journal of Biotechnology, 

7(18), 2008, 3383-3388.  

18. Santos-Mello, Renato, Deimling, Luiz 

Irineu, Lauer Junior, Claudio and Carvalho, 

Thais Rieger De. Chemoprotective effect of 

cysteamine against the induction of 

micronuclei by methyl methane sulfonate 

and cyclophosphamide, Genet. Mol. Biol, 

28(1), 2005, 156-160. 

19. Rudramadevi K and Dilipreddy. Protective 

effects of Solanum lycopersicum fruit 

extract in lead induced genotoxicity in bone 

marrow cells of mice, 3(5), 2014, 523-524. 

20. Rengasamy Balakrishnan, Dhanraj 

Vijayraja, Song-Hee Jo, Palanivel Ganesan, 

In Su-Kim and Dong-Kug Choi. Medical 

profile phyto chemistry pharmaecolical 

activity of murrayya koengii and its primary 

active compounds), Antioxidents, 9(101), 

2020, 1-2847. 

21. Amna U, Halimatussakdiah P W, Saidi N, 

Nasution R. Evaluation of cytotoxic activity 

from Temurui (Murraya koenigii [Linn.] 

Spreng) leaf extracts against HeLa cell line 

using MTT assay, J. Adv. Pharm. Technol. 

Res, 10(2), 2019, 51-55. 

22. Yeap S K, Abu N, Mohamad N E, Beh B K, 

Ho W Y, Ebrahimi S, Yusof H M, Ky H, 

Tan S W, Alitheen N B. Chemopreventive 

and immunomodulatory effects of Murraya 

koenigii aqueous extract on 4T1 breast 

cancer cell-challenged mice, BMC 

Complement. Altern. Med, 15(1), 2015, 306. 

23. Nooron N, Ohba, K, Takeda K, Shibahara S, 

Chiabchalard A. Dysregulated expression of 

MITF in subsets of hepatocellular carcinoma 

and cholangiocarcinoma, Tohoku J. Exp. 

Med, 242(4), 2017, 291-302. 

24. Das R, Bhattacharya K, Samanta S K, Pal B 

C, Mandal C. Improved chemo sensitivity in 

cervical cancer to cisplatin: Synergistic 

activity of mahanine through STAT3 

inhibition, Cancer Lett, 351(1), 2014, 81-90. 

25. Sarkar S, Dutta D, Samanta S K, 

Bhattacharya K, Pal B C, Li J, Datta K, 

Mandal C. Oxidative inhibition of Hsp90 

disrupts the super-chaperone complex and 

attenuates pancreatic adenocarcinoma in 

vitro and in vivo, Int. J. Cancer, 132(3), 

2013, 695-706.  

26. Pei C, He Q, Liang S, Gong X. 

Mahanimbine exerts anticancer effects on 

human pancreatic cancer cells by triggering 

cell cycle arrest, apoptosis, and modulation 

of akt/mammalian target of rapamycin 

(MTOR) and signal transducer and activator 

of Transcription 3 (STAT3) signalling 

pathway, Med. Sci. Monit, 24, 2018, 6975-

6983. 

27. Iman V, Mohan S, Abdelwahab S I, 

Karimian H, Nordin N, Fadaeinasab, M, 

Noordin M I, Noor S M. Anticancer and 

anti- inflammatory activities of giinimb is 

isolated room Murraya koenigii, Drug Des. 

Dev. Ther, 2017, 103-121. 

28. Uta, Athipornchai A, Suksamrarn A, 

Jirachotikoon C, Yuan X, 

Lertcanawanichakul M, Chunglok W. 

Carbazole alkaloids from Murraya koenigii 

trigger apoptosis and autophagic flux 

inhibition in human oral squamous cell 

carcinoma cells, J. Nat. Med, 71(1), 2017, 

158-169.              

29. Gill N S, Sharma B. Study on antioxidant 

potential of Murraya koenigii leaves in 

wistar rats, Pakistan J. Biol. Sci, 17(1), 

2013, 126-129. 

30. Rehana D, Mahendiran D, Kumar R S, 

Rahiman A K. In vitro antioxidant and 

antidiabetic activities of zinc oxide 

nanoparticles synthesized using different 

plant extracts, Bioprocess Biosyst. Eng, 

40(6), 2017, 943-957. 

31. Rudrama Devi K and Keshav Rao K. 

Protective effects of Phyllunthus emblica in 

cyclophasramide induced genetic damage in 

mice, Inter. J. Pure and Applied Bio 

Sciences, 4(5), 2016, 90-97. 



    

Ravi Prasad A. et al. / Asian Journal of Research in Biological and Pharmaceutical Sciences. 8(1), 2020, 44-50. 

Available online: www.uptodateresearchpublication.com         January – March                                                 50 

32. Rudrama Devi K, Sri Vani, Minny Jael P. 

Protective effects of Solanum lycopersicum 

fruit extract on cyclophosphamide induced 

micronuclei in bone marrow cells of mice, 

Innovative Journal of Medical and Health 

Science, 4(2), 2014, 67-70. 

33. Rudrama Devi K, Prabhakar Reddy C H, 

Karuna Kumari J. Protective effects of 

Aegesmarmales fruit extract in lead induced 

geno toxicity in mice, World Journal of 

Pharmaceutical Research, 3(6), 2014, 1724-

1729. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Please cite this article in press as: Ravi Prasad A et al. In vivo protective effects of Murraya koenigii leaf extract in 

cyclophosphamide induced genetic damage in bone marrow cells of mice, Asian Journal of Research in Biological 

and Pharmaceutical Sciences, 8(1), 2020, 44-50. 


