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 7:     Relative mutational sensitivity    CP& NTG 

 

References  
1. Gericke,D.1983.Microbiologic

al short-time tests for the 

evaluation of mutagenic 

potential of chemical 

substances. 

Naturwissenschaften 70:137-

179. 

2. Ward,J.B.,Rinkus,S.J.&Legato

r,M.S.1981.Strategies for 

Overcoming the Deficiencies 

of Microbial Activation 

System for Detecting 

Chemical Mutagens. In 

“Microbial Testers: Probing 

Carcinogenesis.Ed.I.C.Felkner.

Marcel Dekker Inc.:New 

York,Basel. 

3.  

Song,P.S.,Ou,C.N.&Tapley,J.1

981.Photo-activation of 

Furocoumaryl arcinogenes/ 

Mutagens & their Interactions 

with Nucleic Acids. In 

“Microbial Testers:Probing 

Carcinogenesis"Ed.I.C.Felkner

.Marcel Dekker Inc.:                    

New York,Basel. 

4.  

McMahon,R.E.,Cline,J.C.&Th

ompson,G.Z.1979.Assay of 

855 test Chemicals in ten tester 

strains using a new 

modification of the Ames test 

for bacterial mutagens.Cancer 

Res.39: 682-693. 

5. Rao,K.S.,Young,M.D.,Shaw,

M.S.&Parton,J.W.2004.Mutag

enicity testing applied for 

regulation of developing 

products. 

Curr.Separations.20:141-144. 

Rms/Cp /Strep

0

5

10

15

20

25

30

35

40

0 1 10 50 100
conc

R
m

s
//
1
0

5

G3

G12

G27

 
Rms /NTG /Sterp

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0 10 50 75 100

conc

R
m

s
 /1

0
5

G3

G12

G27

 

Rms /NTG/ Rif

0

1

2

3

4

5

6

7

0 10 50 75 100

conc

R
m

s
/ 
1
0

5

G3

G12

G27

 
Rms//Cp /Rif

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0 10 100

conc

R
m

s
/1

0
5

G3

G12

G27

 



548002 

 055 

6. Watanabe,T.&Hirayama,T.200

1.Genotoxicity of soil.J.Health. 

Sci.47:433-438. 

7. DeMarini,D.M.,pham,H.N.,Ka

tz,A.J.&Brockman,H.E.1984.r

elationships between structures 

& mutagenic potencies of 

heterocyclic nitrogen mustards 

(ICR compounds) in 

Salmonella typhimurium.Mut 

Res. 136: 158-199. 

8. Nath,J.&Krishna,G.1998.Ssfet

y screening of drugs in cancer 

therapy.Acta Haematologica. 

99: 138-147. 

9. Ojo-

Amaize,E.A.,Nchekwabe,E.J.,

Cottam,H.B.,Bai,R.,Okogun,J.

I., Adesomoju, 

A.A.,Oyemade,O.A.&Hamel,E

.2002.Hypoestoxide a natural 

nonmutagenic diterpenaid with 

antiangiogenic & antitumor 

activity:  Possible mechanisms 

of action. Cancer Res. 

62:4007-4014. 

10. Oesch-Bartlmowiz, B & Oesch, 

F.2004.Modulation of mutagencity 

by phosphonylation of mutagen-

metabolizing enzymes. Arch-

Brochem. Biophys. 423: 31-36. 

11. Benedict,W.F.,Baker,M.S.,Haroun,

L.,Choi,E. & Ames, B.N. 1977. 

Mutagenicity of Cancer 

Chemotherapeutic agents in the 

Salmonella/ microsome test. 

Cancer Res.37: 2209-2213. 

12. Seino,Y.,Nagao,M.,Yahagi,T.,Hos

hi,A.,Kawachi,T.& Sugimura,T. 

1978.Mutagenicity of several 

classes of antitumor agents to 

Salmonella typhimurium TA98, 

TA100 & TA92.Cancer Res.38: 

148-156. 

13. Pak,K.,Iwasaki,T.,Miyakawa,M.&

Yoshida,O.1979.The mutagenic 

activity of anti-cancer drugs&the 

urine of given these drugs. 

Urol.Res.22: 119-124.  

14. Shukla,Y.,Arora,A.&Taneja,P.200

3.Antigenotoxic potential of 

certain dietary constituents. 

Teratog. 

Carcinog.Mutagen.Suppl.1: 323-

325.    

15. Ellenberger,J.&Mohn,G.1975.Mut

agenic activity of 

Cyclophosphamid, ifosfamide,& 

trofosfamide in different genes of 

Escherichia coli& Salmonella 

typhimurium  after 

biotransformation through extracts 

of radent liver.Arch. 

Toxicol.33:225-240.     

16. Azevedo,J.,Gomes,J.C.,Stringheta,

P.C.,Gontijo,A.M.,Padovani,C.R., 

Riberio, L.R.& Salvadori, 

D.M.2003.Black bear (Phaseolus 

vulgaris L.) as a protective agent 

against DNA damage in 

mice.Food chem. Toxicol. 

41:1671-1676. 

17. Giannotti,E.,Vandin,L.,Repeto,R.

&Comelli,R.2002.A comparison 

of the in virto comet assay with 

the in vitro chromosome 

aberration assay using whole 

human blood or Chinese 

hamster.Mutagenesis.17:163-170. 

18. Shukla,Y.&Taneja,P.2002.Antimu

tagenic effects of  garlic extract on 

chromosomal aberrations. Cancer 

lett.8:31-36. 

19. Kamiguchi,Y.&Tateno,H.2003.Ra

cliation  & chemical induced 

structural chromosome abbations. 

Mut.Res.504:183-191.  

20. WHO.1985.Guide to Short-Term 

Tests for Detecting Mutagenic & 

Carcinogenic Chemicals. 

Environmental Health Criteria # 

51. 

21. Kier,L.D.,Brusick,D.J.,Auletta,A.

E.,Van 

Halle,E.S.,Brown,M.M.,Simmon, 

V.F.,Dunkel,V.,McCann,J.,Mortel

mans,K.,Prival,M.,&Rao,T.K.198

6.The Salmonella typhimurium 

/mammalian microsomal assay:A 



548002 

 055 

report of the U.S.  Environmental 

Protection Agency Gene-Tox 

program.Mut.Res.168: 69-240. 

22. Eckardt,F.&Haynes,R.H.1981.Qua

ntitative Measures of Induced 

Mutagensis.In “Short-Term Tests 

for Chemical Carcinogens” 

Eds.H.F. Stich &R.H.C. San. 

Springer-verlag: New York,Berlin. 

23. Taneja,P.,Arora,A.&Shukla,Y.200

3.Antimutagenic effects of black 

tea in the Salmonella typhimurium 

reverse mutation assay. Asian. 

Pac.J.Cancer. Prev.4:193-198. 

24. Felkner,I.C.1981.Microbial 

Testers:Probing Carcinogenesis. 

Marcel Dekker Inc.:New 

York,Basel. 

25. Felkner,I.C.,Laumbach,A.D.&Hart

er,M.L.1981.Development of a 

B.subtilis system to Screen 

Carcinogens/Mutagens:DNA.Dam

aging Mutation Assays.In 

“Microbial Testers: Probing 

Carcinogensis”.Ed.I.C. Felkner, 

Marcel Dekker  Inc.:New 

York,Basel.   

      

Developing of Bacterial Mutagenic Assay System for 

Detection of Environmental and Food Mutagens 

V – Using Anticancer Drug Cyclophosphamide 

 
Zahra M.Al-Khafaji*               Elham A.Kalaf*              

Gaith L.Al-Azawi* 

 
* Genetic Engineering of Biotechnology Institute for Postgraduate Studies/University 

of Baghdad. 

 
Abstract 
 G-system composed of three isolates G3 ( Bacillus),G12  ( Arthrobacter )and 

G27 ( Brevibacterium) was used to detect the mutagenicity of the anticancer drug, 

cyclophosphamide (CP) under conditions similar to that used for standard mutagen, 

Nitrosoguanidine (NTG).  

 The CP effected the survival fraction of isolates after treatment for 15 mins 

using gradual increasing concentrations, but at less extent comparing to NTG. The 

mutagenic effect of CP was at higher level than that of NTG when using streptomycin 

as a genetic marker, but the situation was reversed when using rifampicin resistant as 

a report marker. The latter effect appeared upon recording the mutagen efficiency (ie., 

number of induced mutants/microgram of mutagen). 

 Measuring the Relative mutability revealed that isolate G12 was highly 

mutable by both mutagens. 

 The Relative mutational results showed also that isolate G12 is more sensitive, 

except when recording rifampicin resistance as a genetic marker, and this pattern was 

similar to NTG. 


