
20ll 3:.tr l6rtf 1-et- )Jr) 4i2tJl 4rlr rrrJr :J4

*.t-F t'tr1/Llt ot4iol.:Jt .I.lSFl .5,l r..ilglt iL.a; qJtri

OljiJl d i.r3s1L(Jr

***1r J-o.3 .tr-" *g;.r*jJl .tat .*J

ur*llt
or-Jy .r.-.ty niL,rlr .:rai 4Jr,lg a,-ji!.Jlj  JlJrl 4Jr oryUr .r U53 e.2."Jr rja gr*i

r--+r ;Pr) { CCla ir1.,r(Jr qJ-/s,rru :"'y al+r C qiri4'. dj)rirj (e4'Jr .l,sFr) fpt .r+

r:;.9 uh*+.r ;ui;)r ,L.ury iJ-Pl ij!)rl crlJ!+l s!r{ !rl, rt""rJ!f j!!'gtlu Jt *-.q (n vivol glt

,Urrrr /;+/,rr.=] a-.}r tt-: e {l* 4001 200 f \,4lJ,u,'J'J ,it;5; p.rr',-,I ,(i},..Jr r/r
i-+&Jr a-Jr;rr., i-.rjo (p10.05).ij,,,4 Jrii w",rlri u;iJl elJl gfstsJl Jrtil j5'11 .Jral FJ

J-jt ir*r-- J<.i"{ CCI4 rj-}U d/d! 200 rpr ;,:"sFt qsr J"'lt ;l-,'Jt ls J>t*}t 617l

,--{h I .CCl4 !.JJ.x qirrrr u"-.,1t Jjttt .f"l;r-,i c" ii .-''}r rir 14 J..r,rl iJll ii-'d (o'rrrl,.iLlt

.p.r**Jr q/LJr qC,Jr 6p ,Y) d/dt" 200 .,;.5- r:Jl d drr,iluJr .JlrJ i"P c'lib *il}'+"lF'

.eri .r-ii, CCl4 1Jl +,lrJJr \rJl jtrr #ir Jr p.i Ur, arut 5/d1,200 
'ralr 

u.SFl Jfbr

trLJl rc.r)l*hll :.:rl 6JE (pS0.051 {Jn{J i},\ajl tslr t:} ;hi;t;a+\ lu.ii)r.fetrr 1""i eJJ!

,r-rt ?.At ( ihlr) ccl4 tjlr # d'/di' 200 $A'J' ucF, Jr.,'-.r .l.;' {.,.{J {rEl iti J^iJl

.1CCla lSy; yLtr rq ffir*t' 200 tra;lt ;15r(Jq .rut.1$t ar"u' lr
a-"JJ! Desmutagens BJ'JUI ,:r&plr g,' e;tl ;ttlr lrll !i -5.rll Ur J,J !i'r''r !Sr- UJ

.4idt ;?l!! Bioantimutagens iJ+l o'L+ll ir,J JJlr

;rJill
;jls i+t JrlJ, Jl cPl' ,,r,!iJ ii!3 iilJj dr!I.,^h.rl d,, $lt ;\<Jt !)! UTJJJI i)(1 U\ri

Jr crLr.'{.r s* I Fb IJIJJ €.,1}-i, &JJ-, U 4)} ;J+l 1r i;qoo(lt Jl UUll J.IIJ^J\1 :li":'

*rJr LJ".J Initiation i_rl.r.Jr i-Jry ltil r., ,ll iJljlt d,l ,i!Jl glJ'- i*r oui'" y lfJr

q-r il+ GJr 
g)t,Jl J'lll iri Jl ar.jrr.Il sulj+t ulr o.rJlr dr\-lJJl j':r '11,1 Carcinogenesis

lrJ-iJr LA c.,tol,ll .i! lF. orJ q.ir'rr rl irJ./l .r6.ir..r r+. Jy-,y 4 li'li;i i'l .,r<r" oLbll

Mutagenesis *iLiJt Ur.r '12; Anticarcinogens g!J"'U 
'Jr'alli 

s')J i;g"5 c,tl;' ""' .rt''

irl .a$r-lt1 !.-iHl rtJ,tl ol& 4|'liJ-J L;){, Jur olJ ar'tl1 l'rti g" Carcinogenesis ;'!'r*lt'1

4 Ur,of 6.r-rrj i*){r tUf 
".r.:.,,, 

qFJl i,l- .!t VVc )1 
-a"'+ c'v & 'y 

JU/! Jli J'\ | \Pt f\
q'y..q .-ijij dr ;rl.Jl oLiUqsjr k J.+4 seJ" Ulj, cJ\iqJ i"VJ' ou-,<, l.(J,.J btb/t yv ia";g

\aj irsrJr.r-l iJr^ilr c.,r;flr 4,r .lr.rrll lJl,e 6lllJ drljtPl rfnrj ra.-'t-'t 4#'4l.e ,PW
,"'".,,,.' 

",'*""'u" 
*o"""'" *il;l3}i:'Jl"'l:-Jilli,ii,,,,11l.,fil,,:

.Ory'r ,ru{ ,l6.rJ<JlJ l.JUr i)rjj '
.J!.lr ,rlJ4 -rl.r.il l,l" -!&lr !t l)ru Ulill .:'!*JlJ Urirl i'rufl J'|^' '*

.lilll (rr4 -u{J{ijl i^'l' -i'llr')l 
'ruri:Jl 

jtJ' }*

t14



A"cl)rt JFJJ .,.Ur 
\r.5J' ,ill iU,

Desmutagens fr.Jlill dr!.L+fi J1!t ept-i .J,ji.e Jl FiIJJ !.:l,J..tl )lll ttit;-o bv it.1e9

f i,-.-, Utlrt r)Ul d ).-r,l! !:,u'l Jri Precursors 4i,rJ'. Ji jllr ,F ,nl $Jl tfia rlll #i $J'

lL;-U a)ralr ii..Jl ..6!$ rii !l ,lJlr 61u.rr.la*l! #J 4r.! gtv ofr:rlr ,r gy'r rjr &, uri

a-iJ-j+ ,*,.ilr UIJJJI r)U! Jl Urll d/ GralL ji q*r., 
"1i 

r lLlr )rJ*! \54)r !,r:J! }#|, {Jl, {,l".,J!

e-+ a.il)rl lrUl ,{t} (Jle J-u dt Bioantimutagens iJ".J+l .)u+Lt dJ-J ,;ult si..Jl ul ,DNA

p:L}-;j,t r.ir J.r Ufi U4r 4,,4JtlJJl irur iJLr! J! #t sp d/ rJ-t l.J, |F i ,y: crr."ihlt s.0,.'

3r.rSI a*.ar1 4t irrJ(Jl .r-_.:-if,,.p!r St *-.(3) +rr,.ll.'1r s\.L.i!r {J.4 lr)l,ilr Jl'.r.) )lJJ,t

o *iS\ -i,e,;. &t{ irjr'L'Jl UJl, \ill i..6.tl enal}tc,. rrt ,rSJt ffs * rarr.a;.9i cg){i fJ"i J){+

,* clu d/ sLr,l Ul tl rP)t t,lJ,Jl !i UdJl O, J{J,JI .? !5 rfFl rjy{tl .:r.:;r riJ .14;1,,.a;lr

C+ fjr, ijr 4!r.rLll ol.|']l d/ -hJi Wlj'l +Ull drtrr)t ja4. Ot ir-tittt t ot:i!-lt O, lyrl irl
,:l-l,:J ij}l .:tltJt g;bt.rr.,r"ieli ir)rli, J}, d. l.ilJjJt 6rUq )A\ Ottt U "o;*,A\) a ildt Jlll
r-{s .C gret -o;, Ljltir 

\I4.lJl 
q"SF, :"'.l Utt-lt +,"-Jt p dr i,l)Jl glr, f.iJ .fJr !i Jl}!

.r-o E-rLJr : ,ttrrr )tp)t #a tt C \+Jt d,,*SFl !.'./ jiL.U asr.lr iJhijl 69 p\t f jt
.CCta rr1.;(Jt .r.,-J1J5 gplrJ ."l,,. Jt"*-.t

e"aJt6itrb-9 rt;J,t

Hudson r,rf.i dl *:.,,LJl .--' lPhosphate buffer) u.,Uilt otirrd\ l)j ,J,,
Atlas r! rh le ,.ft' ,(Potassium chloride solution) ?-11.,lr11J! {JJlt J}=1 .15y Hayl

i*-+pt , (fl-il,. 1) aletl *.- c.{J! C.f (Colchicine solution) u"* $t )rV, .161 a*a1

r..llt ,t:; .l u-*Ft JJl3 ir .u" 0,25 Jui, !t* ,F ,Ft d'l' J.iI' etlt J, J.'tJ ;j+!. ..i

,:* .o y:ai J+ UT J-r.llr e&il-,tj c,reu 3-2.5 a.rq e,-;"Jr # (Intraperitonial membrane)

(solution \f '* l*t ,b.12; lrt+j Allen ,6..rb ....-- (Fixative solution) c.#.lr J_/,
.9t.nlJt pUa; .,Ic .rd, ,t*SF, ,r.et J1 .117; a:rtal Metcalif e"-b 

-- 
of Giemsa stain)

(d(/dl" 400 ,p,r/,rtt 200;,Jt !".4-1Jr Fluka d1 d 6"tr *;rtr ,r.'r<Jr 0, orrr* d..,..,r
i)E? "4t tA4.S f6l* 3.2 bf, CCla Jyl ;i)ti, 1eJ-4-S rtgle, 180 iry, C carr+:

;J-jirilr drurjll d u lJtJJt r)litijl aJrJJ ,Ur- 3je', ,.,j-+J .Jailr r[r1 1r-i5 b.*) e_1,

-t' JJJ4. Mus musclus L! c "4t L-*-t)t U jn\ JJSi i-lJJl ojr vtr* !, rr.r^,.r."t

!u--4 i.rl+if],Jr qE Crt CrrXrJr A^.q/d^Jr 6)1r.9 i+t!r f y A cr:<.l.51t LPr 12-8,.1i 1jrr..
l, q.,*JJr dt' ,.ii: "*t g,.t* 44 i5"-* urtiii prr rrr;ilr c..e.r., ,i',At L)trl$\)il ;.irill ijlrj
+-t, u+ ir:..lr ,J,(rlr idJ*tr., r(r crurj+l oji +"hei 1 ," p25-23 iH ki! iJt/r 4st a2tf ,li
u"t 2)t J}J)o 22.50 erJ/irjr ar.ijr ,fuF: %24.50t*Jt SlS1Yo30 a;Lt SrS t;r b*
#t U otF j ,;o> .'k02 r,-t5Jt se1Yo0.45lt LJr el,J 

oh7.l5 
Ut ),, ;1911. 1o/o15.20

PBS .,;lJ. 2 r! ,ra,lt &fstsJt .5J, c,, fl.lL 100 4ri! (l"(/e'r.t. 400J 200 .:rl'j si.ljr cF Fr
ci-o c-..a ir .rLalr o;.9 !,.r-r lrfe jsljjt c-jj .,}rytr & A.b 2 d \'4lJ' +.'Fr a g.b 2001

175



2011 3,rr 16i+ 6av )re) a;,,.Jr ;jry'r ;rrrr ;.13

,--{l dr.i!r,r,r r-6: rsu. i rU 24 7s,i jt 12,* $ f b * Js G,.$ 5 .,I9 i.-..r. irii 60 era.tr
irtl 12 ,>t4ldJu aA- oil .bilt,uq L0 12 #J* r.i1 gy :Sli)U 12 ,F,ul.,lr qJFr
t--e S C w''"i t G fi i ttl 12 +, g 1,.q y t,1, o;d-r r*t/r*u 3.2 r5 -r.CCta {rlU crgf

O-r 4)l5Jf ru.rl Oft r.++,;j.)tiltj J^j,t+Jr Wl,! Jy.- uel Jt.rb i,,NF ,rrL) dt/Frt"lg0
i+"5 eit( ir CCl4 ue tr ptrl ;*- a,r. rJ"l,. [,[ &r*l ,t..f s:rf' !#r geJ,l.t\ ,-t] J-{,rf}i

.(Mitotic Index) cs_/tt ltjl'rl Jrl,rJ ,(Micronucleus) rlr,alt a;y't crtJr..r!

CClal,.f]tj,/',*<F' tS t q;l'uJl LrJi

CClal5,It #drufl r-.Pl cA-fl:6f rJ',1

200,ss \r--.r.irr i*.5F<11 €l Jslr ;5.1u ur 4ri q- irit 24 4rA\ oiL u*
c,-or* i1--ttt aiiu!1, ((;j)t ar1"*; { /,*t,180 ttl C ,ylA. qf rr-l qG, .ef h,rrt
!-.-5} J-r...ir t-lt enf irU tZ *" irA36 

""-, 
i),4i, '\i ,ts .<aj*;r.,.+) 'hilr,Uq

,(ij)ti, &J,.+) d/p.rt 180 blC w* u7 ayi 121 .{l1r;t 200 p csjJr #r i*SF,
u+y, cr-h,*r pr ;t'Jl Jrl, slJ!+! c.,r,r-rt S <A 4 b-*l.J.ilt ,Uq c,t n ,,r\t i)\) lzt
r; fi h^1,3.2 it,aCCl4,5 jU '-y t!r,r lul 1,...- aJ J4ilr 

'UL JJ)r &.,'"+r U-ti."*t
1t-ri i,,- i.rl C Cr:rt* qUJl ,rJ.+t vJ?) .b.F ;1 A bw24 J'r{ orlt oia ce }1,aJrr.dl ert
nau24 JJJ, J,{ oulJ-.'l oi.i s'}J,ordr grr ,J d(/dL 3,2 tsi CCle:J:Iq c-.,+ r".r,,,

i torr ,t,ri i+ irl d/d.t 200 rralr irJFr .4t J},lr }sl! iJujl ,rJ"+r ei is .ur ?t
f\ ;)' ,tu 24 _y1 .t*. cJUrJ+r ci'.| !>/J .ar"ulr f.r.lj df /dt 3,2 f jV CCl4 -5]! r(llJ+

;...jJtilr ieJ.* s..al ( Jaill rlltJ CCl4 9+q kl.,ra a irlrC 4.Jti iflr a 
'b''.Jl 

,e tai .4.b .'ae t
o-:,lt i,"fflt k-"t' p,itp 4ti c....p ireJr &J$*r bl .C dr.l+,J CCl4 JJI! r(+_/ f irrjJ i'jri

r-slr C qrtrlr \'aJ' +.',sJJ _rj,I,.0.1 9, rtitl ,-.h,j GJr 
ir*r t.le< e,St,€l..j;^/200b ,-

. r}rall a; l_Jtj (iJJ}r i' iilt J,1,. crJlrl ,-iff .CCl4

CCla i5.rtt r+ il.l,ll ,r" ul.:lt a.o5Ft r...fy dt i
.rr.r-y'' Clr .iLl! .:,,,ury'r ei i #t ai{LJr iriiJr + l.' .r,*i i.rO 24'*s.*lt o$ u*
24 ya J* ot$t c,,Pt ,d(idl, 200 :r-d 

\,!.'J, itv.s _#, 6 * C crt+r tt*-.ra .r,r !r11r(lr

*!1 t .,+t !)A.lt ;,a ,:,tr.p,y., ,*t -4 .! 110) o"rta1 Evans n&-.P uJ .bA f\ A, itlt
iry'r r-;Ji c,.". r; .(Mitotic Index Assay) s[ll ltj,tl J.b, rr..;il 4 (20) San., Stich

:4j11 iJJl.ll df .'b t:$t e.U, d Jrl,tr lli,$
i.$-iJl t)iri )J,

,i*i:lr ^i , ;&ilr url,\ r,y.*lj J<Jr )r,Jr

100 x

176

= MI gu,ii.Jt ;l.oto



iPt;;,lt &j:tJJ;rt:lt g.Jrlr Jijll itaJ

Micronucleus Test 61iaJt dft l; jqrt
,ocr.ijr ti, 'rJ.! (l),3*.rlr g.r*,-,t 

GJr 
aJJ}' ;.EJJI ,..*1 Q\ Schmid '&-y gr-;t\

crt,*lr r)J... el.,Jl lJl U)\, L, d/ 4J, 1000 ljtr d. f-!i..Jl .rll sfe {J$l t)c}t r.p *w- (l
Utrx.--,it $,,ta'!t#':lt *rfi .tA qy'l ir ;Jl s.r--,J (Polychromatic Erythrocyte- PCE)

,19; :_,,r-,-t :.r--.". 33: J*'1 JLrr..lr crG-/r g^, ;.J"Jxll drll oj;rt-9 .\r-Frt il}l t crurll

J!+l J..rr.i ;:lt d,^.tFJt., C q,.u* alrrrlr !# ajEJJ Jl.'r*Jt ?Jl+ d d.,Lb-y'1 ilt d.r/r )qrl.,
'1221Totrie.l Steel .r-. T-test

i,i.JLdtJ e,rcr

t#' qn<F' .'5"t J5!1 ;*$t r7tr.:st

$iJr +"tril t--J-l #r iul Ay' Jjttr :t-rtr l.1, i""'F, ,*.'Jl;?o-Jr i-rJ, &,

c-Jr ..p--Jr ,)rlr i \riJr ,Il"'.r(J J"!r ;ilr r-ruirI1 ,rej'lr .)y,rr"I sJr ,Ll! 4l)lli.j

iir *iJt rJti ei )lPr sl,e # ,,-+r oJ., i/ lrr'/d1,400J 200 \* "fr \5ilj! cnt SJJ iijr)rl d.,rliul

!i 6.!ir-J! G.,,Jr )rr' Testes cells $.rll '.1y, lu.ii'lt ;frt, c.$ 6Jt -Bull 6e :s ))e y ;lt
c.i i1 [r.r., i.tJl .:l]l ;|"c d,l^5lff ec (t? lr+,,r5 61ialr cryJr r:_r: 1r,r"rr .fer:-.r .C,Jr irt qr'
.,!S Cyys$ otri! )l *.y)S3l J rl.5 i,Idr .}.aJ dd, ,/ Ljn tj)trrar- i. 1,r.. a4i rb ,a

d,l,ll ir"lll i.,LiJl drutJ,I Polychromatic erythrocytes !{r, d i}r.r.Jt lrJrjl )ri i.j s.irJr

(p<0.05) qls 6H) J&tl lbir'l Crytri rtlrl JrJ (ULJI a.L',.J! iiJti,:,"g^a1 CCla r-frlq

200;-eS, r-i.Jl !l4 rir [.f .f.th*t 400tc{.q|"".lFr.,i*rlr-, rJUr iJr,.Jr J, Jii^l ii.rra.

a"5-fltt irlr ,!LJl e.).)t u f .a1 i;lrAr .r;r (p10.05) JJ,lr J i,"Jxql irrict i+ro ftfldl,
'*-t di,lq,"'Fr ,J-i l.+ .arur &1"* g ij)r,ilr w \*, ,F"l rirllr ,ri !l ,d/dl, 400toS,

.11 Jg.rJry i+_/r., iJtJr rrL!+Jl J, Jf lr arE, rli.alr lill ::; J.r.- .l ,rf. tri dS/dl, 400

,-tj! ;--"JIl 6 J.*Jl ,.1,t , OI 11; J14t .! uqJt olr;itJ lr.atl !-y, f' nr J.h, _11+it glli +1U{

C i,ln'+At EFI .lj, 14+ (4LJt 6Fi.Jl e. i;llir gt-all ,1.t.. J.r,, 4 4r.fr,ptir'f t Jl c,,,ri 6610

ru-Lr1 .r-..r,.1 .i*.1,lr1 qJr-Jr a.i.,-Jr d,r,1.( arrar *'t-l* iirl 1lA1f, ri, s--;f,rJ .J&11 44Jr
't-i ** t i* tlt ) aJLJr r,Jr",.Jr U,f W :jru, J!{l .! gfo g,irrr * i.{ I & 200 V 4 qf $St

,H ,F uy lrrAr J, t"-F 6).*) Jr,Il !i LtirJr * {l* 400 o-'S -flt itr r)Ui J+J .ijiull

or It ,e(/eL 200 ttS \,&|J'+"fF,, d,u{r e. ijr\i, .S ry |p@t Xg r"+ ,.+.}r: iJLJr rFJr
.a;-)Ull :r.p* 41 ij.rl.ill *, i,-Jl.ll 6Jr.", dl J,.J I

pul ;+- a.u lr;ill 1J,*r i.,rrJJr 4Jr c,rJ!.rr'rr J.rtlr iafflr Jy !b:1 J.1.r*r

L.1rr er.'Jr

3.2 ta j CClay
!^.9) ,i)lill :r,.{t

(r.'/Ail,l8o &J+ C

(q/o ) s-tiJr {ltr tJr.ll

r,l\sJr ,!Ja !il:!'y !rJl' !i,llJ.", a!L,0rJ'
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,,t|t u-l*L, \rP i'*t) {"lrtt r6bl CCL J}! oi ;jlr}l i,L Jt c,lrl+rll e!$ i/ li-J
(,r-,lr dJ-.<,,, , , c;lr.; ,a.:+jlt 6}!'J\ ovtt+ Polychromatic erythrocytes ur, !i 6-lie,l

a}jua-Jt d;,E:Jt irj<.j ajul"Jl :. ;Jl kJ sll{ GJI 4LJl 6 Jaf,Jl e. $ )\i, ohl0.5 oty'l dJ! J 6-!i.4ll

dJ-. r-,1:[!1 c.r.o pu,iir 1J., ,J -ii Jll ri, Ol ,;+ rj,rj ,1p<0,05; [-.,-. U; -i>r.*f r J*) %3.5

,l+-,ct' ..i .15y Bhunya.g Behera.r+r t t k Jj.i;p Or.sr )i Jy)'t by CrF C,J,, Jy,
iJLJr r,.h'Jl g lltie i3i.alr cs/r ::; \-*.4l/{J taurt ,*f/pr'tr 200 "eS 

si:Jl alJFl jr,

;.iJlir i*Jr c,^ir)l flth.L 400;1 ,;;tt !,^"5Fl i4, r.cra !:l.rj.,.,r.jl !l ,%01.5 cll1 GJI ;.,",11

6Jr u" dtilr .rri \rLlr ;L.ii)r ,rlerrr Jr{ .4f}tl 5 }=-]tt;ttt:t # Jil LJJI 96 O(Jr eJUl aJl.i+Jl e.

qi i,"--iil q}^U 
\r'.J.Jt J}l J, i,tarJr Jf 6tUiJ! 4, i.aj UIJJJI ajlJl i.\r!l-l )tr,alt iJr.I p.u:-;

4--Jr r-J)uJ't rJ genetio damage \r,lJrl JJ,JI 2i .]J}'t;c -u<Jr ir1 .i*l}r aJJJ ii]idl JlPlt
iri .lJ.i--J J y;ft y1.ir.:riJl Jlor{yt,1r i;u r"-.-1 u-<u;.- rrirfl U, fl5L. ,ir* ,-6, germ cells

oqai r,3clr Oril ,Urtr ;1 7/t g"tl tsJ" uV sy oe seminiferous tubules fu.Jrll .r+:Jr

1r,-,i!r i-;.Urilr u->{!t oj.aj r,5}r ;,,. iit* u.4 \rl..r Spermatogonial stem cells 4pJ*l .iLjJl

, lnJJJr A.r-Jl ;"!ralr ;,r uiJ3.l aJ+,- -t-ct,rb,# i i,rj !,.iLll ;frty,lJ tt", -L.r d.,. dr. uci .,i]3l

rr-ri L. li,al (Jln.lIJl., *Jt \rp t2yr; +*Jt i,)t].l J, e!-L".' Fl 1*+\ !){lr .rrult .rl.rl1 J. j<!
.;;r=",5jr.)l.</,.r4a","-+l Uylr ,/i?L, Fi oF;"'.+r l,)Llr oi tiil 118yZbu.gMudl
d.L!r c,J4J t"+ dtldl, 200 ;c4 ui.tr q.SFlt ;lr\.ll g lt.jj.Jr ;f.r- ; Lw.,r euJ' cr.r,6!i

.:J.r-j dl-:i e. lc;,tju ,4U' a..h-Jr g i;.)tir pun'jt ,J!d Jr^. Uri i,fi.l(Jr tJrlt ,,/rqJ tlij!
4 t.4 r-..i u.i.Jr *: r,->t-U rjtr.t rp !i; r.r1.lr(Jr .i1rf u:Ur :5.J o! it+ t],i,"rjt s/l
jj)rr fJ, li,^ Jii .i"JlJrl el ,iLJt J. l{}}t i{L} J SrUt Xll .rjjl dt/f.I, 200 teS,,.*l' i".fF,
gl u)r.JJ*.-,.rtc c,;t'fi ly'olw, tl *;t1'1i'.r, r.,trtii gf f'ilif..l,200Us arirlr,pS'r*r lJy
6)t-.lJJ, iJlJrl cJljL:')l f., d ir!-j 1i ,pAlt ty2 b*l.Ff .i!-t!r !)Lll .s3".-,,rI9 pi da,lr

urrjy'r .ij'lr ,)y-- ,-;'-u iJUl a..bi,-Jl g !".1o * Ut*'tt j;<; I c.,rS J\)ie+ti$
drl-rt, lt itd, !i ;,. 1131 *rh1 Kassi c.rff r, rJ.tl .,Jl,Jl jjtll .r rr=" !.9 Genetic damage

,i-u,--.1, i.-lL" i.1.y1 .fo* €Jr JlJr' f*Jl ,, , " Isothiocyanates .'rL,t,r ,,Il 4yi "e=SAl

(i rLJ.jJ! iil C,.!--:i r.i,i i/ . d'l+r luar J f{ lr}<Jl ill..lJr J eil'i erj- iJujr jr'tr:lr J 1rl, DNA

hder y'i .Ljt.)., € ir.rl' c.,1! iljl! e|,er i) itJl rul! :.p .rJ c.rp g! i*,LJr crg )t F j
;-e i-rli crlS ei., {rri i=f. U r.{El ;Jtr aJ,. JJ*, }.iL:U a:';.- n.lhi X^!rr 6Jr rr}l O! (4) d.:er.aj

a-Lr $:j:l (J!'J|J JrL.Jr i/ arf, .i!i J' eu* qgr .! +lt ,,15 Oi e,irri U.r dr.J jjr/r rru-ji UtrJ

.i{rjrl d

ar}5,;!t c-fy # otr;il 7jt ulrJl it SFt r5.rl Aitrrr ]"p-Jr c.,r;ir

ir.rri(Jt
.-; d'Ur" Luel (2) JJ+t d ijjdl *.il e',:ru d 61rr.a,lr dlr ,), /rrrr fu or6bi

!-{ll # C qiu* d,l,rlr .:.rurj,,*l.l Polychromatic erTthrocytes U), J ;-ria,lr a;}r a1*
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a*t)jt J J,4 Jrujl \r"l,,ll lilr iU.,

200 u4tF.;Jr snSFr ,Uerl .,.l, .(pS0.05) rsy s ty- il; ..-r<' e.+ ,6rL,.J! aru, CCla

alufr .rr'q-p. G;,6* (l,a}-,Jtt e. iiJlAr J, \|ta .J-r--J. J&ll uEi9lJ lr-+t oiJ ,y {le
Ui e."r alr olji! s.rr1 r,>1. urL"fr grjj'ir ;f.u gti 12; J;.r.}t g.ari t-.r .(pS0.05) C ryt.*

g,;;1r& A-3u!r Jt J.?JJ \rL+l fL.i,i)l elrl,. Jr,. i tlirJl Jl grf 6g1o t.'-ll JJ C cru:rr iletrtt

rj,...r ,= frl ,Jr'lr 1ln.,r ,Jt CCt4 .Strr # ffid, 200 trta, o*, f,)t rrlarl r,s:i !.+ ,r,}Jr

u-b:tr pu*ii'!r &u. erJr c"+{J .(pS0.05) Ur.s! Ca.r:*t a.rl+Jq ij)Al ,,r, i1-. 'Orl g,irlf 
'

13y J+--Jrr O 
-t 

-btl\) 
Lr- dylr i-, o,;b i"r.. CCL .!J}l # aluAlj !J+l olirl, ir..rr uil&

Jr 1r-ir1)r J-c t! G*)t e. iiJti. CCl4 t.S.Jt # C illtic al,ult .rr pL.iilt J,\., Jr^, eE)l

grirlr Jf CCla dli # 9-*r oJ, 0,(/dl, 200 e-t ,6 -fit rurl st.:i suiS .(pS0.05) i,-yat

'd-t te e-tarrnU U.1.. b"i ,P I rrj! ,6AJr g tu.1rilr .r.r Lr*. ii; gwrf 
' 
ur !--5lJ ,J&lr

J ijJJl Haploid Chromosomes assay r",.f-yfFl ;rj-+l E)l''i tl+rl C,li o16911 'C.gtal
,-J.t lr !;qJt i,,l.,'lijl JJti rj,.r liy, l",yyl$t ;rr"$r i:r''ri i,,-jrll {,,*! Gt*Grart (3> JJJ,Fr

JJ-JI g)r eiJi i,, y-at (pS0.05)'u.t-'vS *tt,6rLJr e. ijru, CCl4 t.l.Ar # Ccr.u*

4.h..-Jr e. ;irulr J, L-.f bsj.--.511 ,f+! o;l .l d(/f! 2O0 rtl. \rr;Jl a"5Fl ,Urr .r;r

Diploid +",1-y1 fJt'tcyi\:.r.e 4ietal diJrlr aJl .)'t , ,aar't (p50.05) r-s1-1 C iraqar al.tllt.,

rt--Lr1 6:{ ,irL.,-Jq u t\b ,t "l* !tJ"-4 CCl4 t5.rll # C ggu* U.t'lt .t;c Chromosomes

rc]lrr'.Jll 1.+rr;J-.,rtel J&11 !,br.i3l Jl CCl4 *-lJIl # g-lr 01, dfldL 200 1o"* 6"SJl
.(p10.05) C J-u], t*e*+j !.h-Jr g ;-jr!il! J, U4. b; ;'irf , rjr !--:fr.1

,.jr,rr(lr .tr,t \rrlar :5y # orF! elr ei,Jl u.'Fr :5]l Utrlt 4,"Jr ;,tjb :2JjrJlt

ar/S sflr +S t a or;itJ 1/t P' qnSF' q,S:t Utrlt crtri;

ptr-i lr.,- 6.re crj1lt(Jt

,J LJr, L-.rr.g, n.b,l, ua u:, qi i3..eJl rs.1rlJ1 lj lkr) <4) ,Jr.rlr al tuJ,rlr e,blr drilai

c.J,lt &t C +ru"ir nLrrlr l.rrrilj Polychromatic erythrocytes !), d ili.rjl clt OtFr U
L:; .----S,r,eo*Jt c..!irt \'4lJ,inn'F' ruarl .l;,3 .U*,'rlS.-Jr c.,4,,J+-Jq ii)u. CCI4

<4) Jrr.}r J C,r*JI c-Lri .C +..h! ier"+ g !tr&, Lr*. 0r, t-< lr ,;:LJr g i;lrAr ur [9.
puji)t rlrtrr J.r.. d +.* errJl Jl drri C""- CCl4 !-'rlt .u, C lJ-(.q! 4!.Lll zlui,J'et*t16yo

rre 4t tt Jr,ll gwJl dl CCl4 -.'.rlt &,r \rijjl a.tFl rtlarl arl cJJ.i5 ,iJ...Jl c" i,Jlt.\rUJ-!

drldL 200 vi,Jr .^.tFD
(CCII +

(%) $-l+ijr ilrrr lJJnl

+t 9)iiJ\ t4-+t l],)vi

+t y)F\ "tc}*\ tto ib'"a-
J-rlt .i.Jr !-, iln - UJJ.
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6r/d,180 Cq.l,J;

(CCla+
(CCl4 +J,Lrll ,ur)

c 0.3a79.4 b 0.2!74.4 a0,44*29.4

a 0.3f20.6
^ 

0.2+25.6 b0.4*70.6



201t 3rrr l6,tL+ 1av )rt) ,'i'.Jl :.ilJrll irlJri il*

i--Jrulr 0i (4) UJJI .i dl..lljl *+ .(pS0.05) alulzl u;.!.4 C q1t4 det ll., ii.i-Jl e 'iiJtill

Jr...-t!u JJ-Ju d gr;;rr J1 ,:,.:l L1 jd$J ,-.,| a.b q2P) gtli r+-, i,r, CCL.-J.rll &r C clrr'oi1

a-e 4;slJ)t rt!r1 6s[ I'or ,Lr*. G; !.-gl-, a}aJl g';jJli' ,.ai.ll irtii! s^ell u)' eL'rt''l

e. rrull J, U9*. b} gli,rf 
' 
li, ..--5U ,J'u!l 3ra.,r U CCt4 6lr.l-.r ,,-+t ,r;1 |ifldL 200

Lwr' 14; J,*-+r ; i-ijJl 
Ciu:Jr 

erXbi.C !t,r.i arr"+ c. a-rti. !r*. iiri XL, I dl !) ,!-F-Jr

.r+ C wr-+! il,ull i,lll .r.a+ rr->r.l +ur-rsFtirJ+l {rttsi i1:lr l-r'U 49" rs' i+'V i"U

n-.*r Olj d/ d(/dl, 200 it l, dilt it1"SFI 'Uarl 
.r., i*'Jt c^^iirtl .r.,L..J! ;jJli' CClr qs.ir

gU.1; 1.+ ,C,r-,.ui g AJtir i,,-J;rll Ls y' J\.1.., I rc.;1 ,6,L-Jl g i.,Jlill r, 'u-t'*'tl; o-'Stt

&r !ts+.Jt orlr sFJJ qyys$ b t&\ tte e&r.;ri iy'l ;-:Jl JJ,l Lt t'* ,?@\ lXl, <41 JrJ}t

&r C whc ;lr1,Ir irJ.*J i 
'L'-Jr a1 alrir CCla t5lr # p--lr ,r1, ;f/,*L 200a15f'lt "t!rt

.(P<0.05) 
"tu 

* CClr d.;l'

pU i,,.- ir. oyrrir .r,-11J' g! : $ t rnt or;al 1/r \#r i,l*'Fr t,'rt :"tr-rir c't3i'ti :3 Jj'r}t

elJr ei.J' o-, llle r)rr' J.r

3.9 rrarr'Jrr \'!lJ' irn'F, \,'.f !#l irr^X 4jilujlj 4#Jt .)riul 1r.r.I o, J'Llr d' i'f J't

r.,-{ 6ijt CCta .iLlrl a3 -#t -S t a,', Jrl*Jl d- --rti .a-lJJl !'i' J a.l'l'll sljtl+)t ei\,

,:r.b-.r,r ++ Jf 1..ij DNA f+y 4lrr; ..tttz14rb ge l,-yrl lLal gJr g:t i;4ul irc c,rlif'

Jl i,r-H LJui c;ri::-. * ei,, /lr.lJ U,a,-i 
r'o ' " LL' OJ' 'li ff r"< aiLr L:i't' i-f *A'

:!d,rg Jrrlr:Jr :J", di, .rf., ,dLrr fi*Jqt- Jrl) ,te '9i Jt Jr,.,, qr *vytF )t"S etb

.r+ .iy'l -r^ q:lrl'll adta d,, .irar 061 ,riLlr r''t 95JIl 'U') lojujrj 
'.j|ILll JJ #jl 'r'loc1 

Jltit

,L-LrD r+ulr .i curJ+! e-i i $) CCt4 ,i!.IJ;rrlr uJr ityr t'",s .l !-'-rlr r'4 J'"2 GJl U)'

{Jr L.rlU t l, lJr.aU .p[i a,+., (r.l).1 (#) EJ+ d,f ( iHl Jq ur]*-11 r&r5; 1 ,ALlt J.' -Jrll

,-iLlr .!rr{, ,-i, -F I N ar.rl+ dr14, irF i,l ,i<{ riLj'l # i'rulJ-fl 'u.. aJ!' J ijt'i uF 
\FJl

J"r'uJu.,Ul OF- {i JI +Ll Jl Jfrll g, t6o..9 or,.zq'r,"' .r+{ .1i i,ihlr 6rUl e' dJl'r'i" &-& r"'U"s

i:q.;1 jf Jreijr ;$.:Jr Jr ;rrJr -#, lf grr arle il r.ar 6,iLlr .)ul eiqti srt J,u \FJl 
.)Lqr)! C'

|t-.i.r.Ll crler! ,ra1 eJrri oF 6ll cJ'Lrdl rri .n-*r J i'/'+ 
').a'tt 

a)]l?.jil 4!cJ 4lr1! d""+)l Ul,l,

iiJ! 6r\rj !,-ai 4I ,y ts\ ntb J.{ -iLJl Cl.Pl * .|"lu il Bioantimutagens EJ+l o'Lrdl,,

Cy--rlt J.-J ;Jallj Glr a,,. \i$! Cir)l i)!"i dub .f Cy'r)! ;''Jal 
'rul 

6.:tr-;1 DNA &l'.al {
Urlrl a)L'lJ tru.J-l -p, d Ure' na.i ri ;:lr;a$lr Jy 'ri g;r*tr o'r'r aJ,. glr:r- 116; l!*tl ,.1qOt

a;:i J-! -i!.tt #,/,c.'F, cJyrsrl ol .(MI)s4{-rltJlr J'lsFi!CrJ<r,rt'xl't"'

180COl.t J+CClr qJJ,)

Ctidi.
(o ) \r-l.ill r.}r tJJ,lr

+ -fiA\ -.tr.4\ i2tv\

+.t- y ) ;ilt'rt 1*t t tc lbl;*,
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!.rlirl OJr.-lJ dr,tJl \t J,Jt ,ajll i6J

rL:-rlr 4!l/i, .!rrj d/ t,sJlr aJJJ Jl 4lJ! ,l #r 6t, 9.r"1 CCll r.lLJ ,FJ! ,r!r ,pa .f r"g ir.,
.:,|Jy i..'=Jr,iJl oj-.r c,r-6Jai J-JJ l,-,)lill ll_'lr Jl -l{t li-o1gJ *rJl P1,), SPt
,-ila.J ir-llr, t-Liig rJlrj {!ri 6Jl J.r"iit Jr.Jt}+ ,Jj;'ilt a:r,.. ,.ruiy ,Isothiocyanates

t-31 ,1231i-..,1aj1 ;JU! ay..^, Jr lulr dr!.* u:rt*';4,^..1 f' nll ,J..'..;.i Ct,* t+t ,t CCll

6iUr E\,,. qiujqJ iJll J! rl3*: g, Jr (;,r, d,lri, ijj<,'lo}r, ejr;Jr ur.a,-lu 1i iLlt g tjlt J.{J

!,-. t-,-yll i{t} .,Ie sL, .r.J,OntFq drulJ+l 01L, o{! ur g'..1 .181 lL"Jl i.tJr JUl! Jr 4JlJ}l

r-JJ a.+r Jrli dl .},l] lys €l CCl4 JiL"lj J-L,ll Ja'+,Jl ,J t6J'U ,i!..'u ir,.iLrJtl \tJl ,!l
1r.-,! i-L"jt s14r)l .L+,i3t ers fl Cytochromes P450 grr.rr -1.lj5., aJ \r}.tJr 

Lo'-t! 
Cq oJ6

p..;-.i! ,Glutathion-S-transferases (GST) 6Pt ,!e u;.! S a;u-v r"+' a ao.t' 
')!'46tgil\

r^:-.r ir, hjr nJ$r gr pr ;,1r .j,.u, i..! ,, e 
lnJ)l U.r :y- n .1247 Quinone redactase (QR)

ae,\ s|-r1!r 4,r fr-ijl a;2: cii l \rP J.,1 qr.ijr qrir<Jr bjr. dlj +i'l 6H \il' arruJl sqjll

(DNA repair Cy-r)r \:v-t)-.e{t Gr,- u .:'rJilr1J 6."i!ljtj y't jlt d,.' e'u +rr &r' #'
rJ gra-lr c.r!r c,-', 4r*LJr rl !)iJ-l JJ6j €,yr:t).rJE ii{ c.,l..iLj! c>la) enzymes)

ri! r-. rJr,l .1191 +!l.r r.! #r g1al ,y +rr d irflr Cyr)r cJlli 0* p.r.c .l, (Apoptosis)

ou-r",] pi ,-&lr /:,j. $t JJll J.,Jl rj.r..rhll &{ qrtFl t JcEl cti gr{t }t ir, c"itf

--.iLf! },Li irl !! Jaii .i!ll{ cJurpr gt' gti g \a,ui .:i), ,i'l'r Jrl) {-# 6J' irj&Jl C)t )l

O-e'r-tiJt c.Jtjt, Il*iJII Jlrl, fi, olj il.ull J, o-.r),{-rl, !,-rt!t f-,Jl .;.: Uytl d JJ.AI 6JlJ J!jL'

,Js..!J*t .(pS0,05) Jt'',l ts.t:-a *J uy, t; Our' r.ia d:i., liJul 5..L*Jl) a..-hj! ;Ju!

Jq+ ,,ir cJrlr a){i Jl lLll tolr,1 ;y vy 35j 7 rer cry,r,.cU fL.E)l &1", i..i lrirlt '*" i.rj.i i'{

! ,iLll !)tf r !i DNA -&liar eql".e ursJ,,*1 -'r!11 ,.1*{ .}.JJ a l, *t a1 CCll ,iL.I g 'ihJl },Ul

JJl,, er-irJlj !4..a-Jr 611 5)r l-j erurq di .J+., <14> iL4r J. d$l Crr)l 6eut 
')lrj Ji

r-,),r.lr J, Haploid cells a+y1.jr(l &r+l :{rl-i !)li}l iri elrJlJ i'.":+r !)i! \, -J'l ll.ij'll
orJri{ ij)li, .iLll e. J.+l*ll ar^,J, 

qnsF', irr+l oltslj Diploid cells ,+t ysF\ itt4t'ditt-r;,

J-.uI L-rliilj alr.ajt rrll :.:rr Jrr. J rrlirjl d/J.bl d, yLl! g Jl-'t&, .hill 
'Uq 

irr+l 6 'LirJl

,* Jq q$t ,4j.y1$)t 'uetJ.t 'Airl-z;. r,)n! teril1l., vyft$t ur.4t irt-{ !-r}l1 fqa)l
J9 ...iL,Jr .rJy i.ljr;f.,* \rSJ .ii*tl aJll !).:J-1 1,l,r i,f r-4 6Jl dl.r"-ll gLijlJ:ola"Flt ..iLll Uu!

i+!fr J:-jJFl oj,aJr aiLi d ijs i- drl gijr # iJJ>tj :r-rr.Jr i,, Jl u.,*i, ? t t^;

a-..jlJrl rrul i-rlt O, y+i ql*J $.;ljaur ,lJt l i 4irtiJjf Op: $-1 lrJ*Jll ii'!JJ! y'tl)lJ

L.-tlp'lr s)rrelr dt" .^ts .(4) a .ihlt rtjlt gajj ; *4t lt autt 6/l JJ+r ;,.t !, c..'91r!t1 DNA

,JL.fr LFJI d,.JEJ b\,h-J ii-c J-Ji- \riJl ;tS Ft 6 t Ol \^:1t *.iii {;i"ir*ll oulri,tlJ

L,)[l.i ,i-! ;.06-r l--:]r Uy'J \rh+11 fL.iifl J,h, f., Ct |JI9 o.4rl Jltlt 4)rltr Desmutagen

dI-, !-(.ll Ua r,. uS 4&r ;l'lr Jl /Llt 1,ir Jyl €,-J, J", 5! Ji!',JJ l.tJr cJlii:lr o. $rJ

L-r.t irq. ,!.lJ a,.-.Jl Jull ,Jljl !* J.,.uti 4JuJl i.)Ju Bioantimutagel A..U 4/l (,'L!'tl

rL-Jarl d i, Jl 131 21 ;dJ.r-*r .J r+Jr q,u,Jr j-:r .DNA rbVt 6cttrl arq;11 iJ4U 31'e)t i''tul

rrL+jJ DNA giJ Jtjrl dl 6JI! .:Jl$- # l&J art ir.',;'ef 6a-1 ,CCle # sa]l c^.'Fr ,-iJ.
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2011 3:.tp 16;]^+ ltcv )Jr) +'Jl ;'ilr,Jl irlrlr il+

;ir lr Jr-ili or-ji irlr ;,Jhill ,&L!i J) r{rt ,.rajr q.tr<u ,se'Ur }iJ' ,ta, J! cs;a gjJt uu,

, ;.. F:-r t-)Ll't Jl.'t) l"tt, 6,4blr irJ,tt lJrl J.rl dr, u)L!l rrl Oi;':r* J:ll ,i-!i rl ,l!.,l.J

a "lrSt-2g a,lJ.\,)tl .ptr GST 6f* * tJ141 !-.n-rr dJr Glutathione (GSH) e. Jay

a.4*Jr ;Jrjt dru.rii J,l..lr (enrymes phase II) UlCl \r!.r)l tl;EJ, F ,* a.tJu;4t !,lt J+t:
l^.r '"r r-iluu ,rr rr rrflr 0,. J^! #l 4'al ji gFJr ar. JP eljj,',QR1 GST rg

r.rrr 6r::r-,Jr ,f.l-.<2, srlJrrl \rJr ojb J, r,.I ipgr .:tli ff ,* ,F\ Ji :0" 
'U dlij,tl s,BJ)l

p;-e 1 &/r.rfr i.r.... jirlt lir Jl'J (EtilrJt r,iLJl ,tt*j',Jv{.g+$r crrr:'; q5iJl J,.'Fl JJl

s.r-rJ r-la,.Jr e ,,)r,JI9 ptt o;1 i/ drhlrl, 200 vS. 
\,r,:Jr ,i4JJ Qtsl g otlb tyl

i-Jlj! ii.-*al) irlrs feut Xbi -jJ,Jj JF! il'lrr t\ at )ir a)t41\ri;Ji lJFl rtLrr ,lt, ,g4lltt ][iJJ

q|'"'rljt .t", .r+ eli: . ,ihll &t lClLrl .r;r Jrlr eJj51 ,i,.r{rKjl +JjJE \rt!J qJy' iJl+l c)lJiLJl

,i!:-JU q,+r 911:,\1 ir..,J iljlr atlrj! 6r-,!11 s.,U.+ll *b r+t O]r Cf d/dL 200v]J. gUt

J i-J.j'}r druury'r slr slr 0--+l J'1.: #'lr ir.'F! -rjb'ut]J;.,rp! t.! .irlljt lt^Ej d 4JuJl i4JrJLl

.ruJ1 J.1u iJi g.;.:u"tr: rt_,61 , crL;! !)\.}1 -bJL, Jt**-! gJ.t f-*l 6tur 91t$lt c.,ut3,2

\r-, es )z oi,lil ej.r+3 i:u';Ir rA.f.,*r dl a+l J 6rfJl1 dJl ,iLll ,l #n J;"rhll *,g.r!l

\rrr'J)rj \r,L-.5J1 6)rll;ar,at,rl bblt ,ptal e,. oila (:,eiJr u,au.r>tJ aJr<Jt !"'r) 0SFl

*r r 4r ti4 iiyrjt c.,li ekll., iieJt Ft-)t ql.+l l,/-$l i}e 
-',,.lJlJ 

UL"SJI :t1t )3\ .t"ii,.,)

. t(ra .Ul.j, d-,llJ \reu.ajlj g:t a:!!t-1

PL.all
Daucus ,iJtl Eruca sativa '.i!-U:t+lt ;Ut .12005; !,ir.l.- lrrlAt +r ptAt ,u+rlt -1
iir"2f r c.'r ,.:'t!J utJrra-'.L*l {a.o ,g. +r'. dr-J ,y+l_, rir(J! €b J carota

.Ol.r'll (Jl.!iJ -)l&{ lota ,UrJ! cJl,.,l1.rlJ
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ANTIMUTAGENIC OF PURE CURCUMIN AGAINST THE
MUTANT CARBON TETRACHLORIDE IN MICE

L.A. Al-Zubaidi* N.A. Ali** S.M. Nida***

ABSTRACT
This study has been carried out in order to determine the toxic,

mutagenic effect and antimutagenic activity for one of the curcumin plant
compounds which is pure curcumin in comparison with vitamin C against the

carbon tetrachloride compound (CCll). The effect was studied in vivo

Mammalian system. This system depended on recording some cytogenetic

markers: (Mitotic index, Micronuclei). Two concentrations of pure curcumin 200

and 400 mg/kg of body weight were used to test its cytotoxic and genetic effects

in Mammalian system, and to chose the suitable concentration which give best

results and significant in comparison with the control, vitamin Q(comparison
treatment) and carbon tetrachloride compound treatments (positive control)

separately. The interaction included two types of treatments (pre - CCIa and

poit-CCtnl in order to determine the mechanisms of these compounds in
-preventing 

or reducing the genotoxic effect of cclrr and the following results

were obtained. The pure curcumin showed no cytotoxic and mutagenic effects in

200 mg/kg concentration in the mammalian systems level. The pure curcumin

lZ0OmglXg) showed highly performance in preventing or reducing the

i:ytog"n"tic and genotoxic effects of CCla compound. It significant increasedly

the p-erformance and increased the mitotic index and decreased the micronuclei

freq-uency. And decreased the frequency of micronuclei, It also significantly

reduced iOSO.Oq in comparison with other treatments, the positive effect was

over with significant when pure curcumin 200 mg/kg was used as pre-CCla

treatment' urrd to l".t extent in post-CCla treatment' Therefore, the pure

curcumin 200 mg/kg can be considered as desmutagen from one side and

bioantimutagen in the other.

r Ministry ofscie. and T€ch.- Baghdad' Iraq'
.** Genetic Engineering and Biotech. Institute for Post Graduate studies- Baghdad univ., lraq.

**rBiotech. Center- Al-Nahrain Univ. - Baghdad, Iraq'

184


