WAY (P59 o oY ot (o3l 8353 0l S Sy gl oKl Hone @

Sy Yo

Sk 1 (5 2195 wilog 35 WYL 39 99 (3 jwe 93 C commdlogino il i
bl (i i

" Sy cyu oz 558 9" 51050 o 55 3901 30187 (S 57 ol

s PR

L Jsbe DNA (g s ol sltsial 2l33 5 003 (055 (LG comge O3U3n Jaoms Jalse Sl (5

K Ulge 4 8 cwl (MMC-Mitomycin C) C Jemlagie A0l se b Sl (Gl sk o o
sl ol s s 3 ST s | slal cla STy & ela clad s 5 0ds Juae DNA & oS LSUT
LU addlan sl ol b S50 W jsag Sl S Olays 3 g amdls s 5008 Sloys el o
030U DNA (6 pdscm] Uis s 2 0sdle MMC ol sl lle s> 3 b Bdshe o33
Sheslaal (shte sl odd Sloys gend Olle us ¢ aeb sy gJls ol Sl I 31Ol
OlEs ool cla rjj}ﬂ); 2 eals Wby $ b a g0 slass & (Sister chromatid exchange) SCE
015 (G lulder g sit] Jghr Vo7 35 ¢ ok 3 el 055 UL s ol B BB s, chas
PHA Ojsis g3l (FCS doys VO-Y+) FI2 JolS i Loows oml 51 K a3 d (Fico) 406 |
MMC Oy &5 505 <SG ol o & ebis g MMC Ang/ml 5 Sngiml dngiml b lae ol s ™ o 5 88 Lot 529)
4 o cble ;s (Bromodeoxy uridine) BrdUd gls «sl YE 5l an 9 ool eSS wals Olge o
e solS Sl ool b 5Bl ab- e s (s cBdgle ele FA I ey 5 el wlol ciS clalama
I3 S 3m Al ales S N Sas s Sl s e (65T, SCE g b g o S i
55 5 dos VIO s adshe 53 1) SCE dus 5 &0ke ol ag (il St adlllas .23 S
SAGT Lsls OLas AV V/V e O/FY 5 5 4 MMC Ang/ml 5 Sng/iml ¥ng/ml e ble b ond Jlas clad sl
b /on)) ols Ol 1 aals 5 555m 098 OVl Do Ul ine el slats, b ol s
i) 33 @ns T SCE 113l 5 255 LY Gmsn 5 ol SBC Bl 3 MMC ol b & 4y
o B @ a5 bl odd sl 1) SCE Ol (p i Angml CLl 5 op a8 Yrgml cble s
MMC 55 53 Jla ook (68 )5 o7 3508 (S o8 (i U1 DNA (gl 5 SCE Ole
Sl o Dle 03 (aeb ladsbe o35 om S3le o Saslan DNA (g pdnl (233 (6l 1wt
S 5 6y s & e bl b 03 Jl) e s T ks by MIMC L o

Cancere g al s a5l g S dsl5 ¢ C sl gin 1 (g hdS ga 6519

oo S 5 ali.ii‘: ‘wuwb:},g:.:b—fw).ug,ﬁ; a@\) L&}fa-\iﬁ‘: Ls‘_<.:‘.uj a)j?.)l‘.‘.w‘—\' Er a@\) ‘kf'f'bf}b oSl L;Ja_\

WAY/\Y/Y cdlio b pds WWAY/NY/A ok g=Sheo! o b5 \YAV/) V/\Frlio 3 3

10



IlSas 5 150008

Ol o3 (Sl sken 13 (5 2155 ilas S AT 30 o p € ool sicn ol a0

OLEE (o Oloys > Cakse lajss b MMC
Lol en ol clages s OT Jlais Ygams 8 35 5 o oslizud
2 (F) Bl e fmgYWe fmogw Ojsoa gl
8 eslzal 5,50 53 V=Y mg (YU clajes Lol b
N 5,8 -

MMC & a3 o Ol ol cladle s ol rbu\ Slallaa
S ol Ll Wl o 1) S ot S S
> st sl 3 S 5y S W1 ST )l
P MMC ot @ a5 b (W) ol gl pl b (o me
Dpr Gl 0T Glags s )6 5 Sl el
Sochle yy 05 oy b gladsle 055 b
gata L ogde § 3,8 S5 s 305 sl cal s
O il gacale Jlas 13 DNA (g dy o] Ol O
353 58 e OIS o oy slaclile 5 )8 5

LTSRS

SCE g, 4 2555095 sl Sy 4

5 s e Ol e ) O3 se  (Sdgme 3 SCE
el (255 GIBLL adlas (dla s, oS plee Sl (S
o3 5 sl s Larls O ol b clle e
s 3 s bdshe slis & Ojse ) 4l
sodd ijled Johe ST JUis 4 MMC' ikt clac il
25 MMC & 45 asie 5 458 awlie dald G5 b
boalin LB (i oatls Vongml 3l 5ol glac kil
Cg> dngml 5 Sng/ml Fng/ml bl aw 1 o ls aald & s
23 8 5 eslid 5,58 Oga3T

boodd (5l Lo stwsitd sho Vo7 3law o lane ol &
Vo JIY)F12 LS S o oml s JSG6 gl
Gl (PHA) B lags Ojse csl= (FCSAo s
o3> SuiS (do s i don VIO ) o sid (o shas K5
S Bos bms aw 5 dals Olgie & b 5l S s
Olge 4 59 MMC Ang/ml 5 Sng/ml ¢ Yng/ml lacbile ¢l s
o5 dad g JEsl 5 aw cele YE ad Ol OgasT 490
Sl 5 085S b Clle 3 Bl dalaa Sl S0
sl Ugen 035581 ¢ Bos et FA l day 5 0 il
o Ay Joo da 0 (fﬁﬁ:‘ Vool b
Gol= ohd 4y slag 235 el (bl clad sl
Koy osleT Ugbme L5 4B Sde & lilie clacS™y

M

4ol

Lol S35 9 e (S ame Jalss Sl S
35 30 033 558" gl Jol el 5l 555 0 DNA T
D e T U5 8 aed O S 5 055515
el e W8 il 3l paisn S &S glacnT
S5 55 oS s b 3 (s ol (YAT)
055 > L gkl [2ilse DNA (gl shix
sl 53 8 sl o5 S MLG ) Bs5 o sk
SALL sl On (s p 5 0y Sadyss dohe K
O 1) T B0 Oles Bl 55 0 il Lol b 53
() aas

cla.,» o3 g adls Gl s 8 O3k s Jalse Sl &
C gmmtlasin OT 50l 308 8,8 0 3 oslizul 530 s
> 5 &bl s 5,58 PICSE - BT PRy S
5 A cenn (la g )8 50T (nSG 5 e (OO s Sla s
sl ST K e 4 Kb asda e 4
P VN F N SRy R PP P9
ce O3l K Ulse @ sl ol (Vae)s,E o 3
OT 5ok €305 & odd (ol Sl (2lee Sl 5 o3
(DAL o S Jsha cres, 2l

Bl O S (B K€ e
Sal- U5 }:w% g.ii & e s Caespitosus—Streptomyces
S S ol sl 3T sles S 5 Sy S OpS
DNA « éah"z:,a &y g0ty &S A{@ 3ol o.AMsz.QT Jole
Goops S sp ety cdde 238 s Juan
Sl a2y ol a7 s 5 e s el
S Sl € rlagin (SouS S5t DS 4 5 02
08 LSIT C s la gin iz 13050081 5 a5 (glad
CWlisy 5039 S & atly 5 Joho olatl 2 a2
(1) s o LSESDNA bl

R R e
NP LTPRC o diS Obles &7 SCE g, 3l U5 o ¢ Jases
o oKl SCE (1) 55 eslisad ol DNA b
hard LU s dhwgy 5 25le s Ll g ) Ol
S gy ol > (V) 358 o W (s Jelse 5l e
Olgs 4 dad g pgisns S 5o (o ale ailay S a2 oo
e s S Use a5 e85 UL Gl el
(8) 315 g 5,28 (S5 s50m



rd)uv'ﬁ.’jé ;)JJ

ub;dgjﬁfflﬁolf.b/);lm

4 MMC ngml 4 5 & & cble aw b otd Jbd Js 355
By oS My Gl ds s MY 5 VIV Q/FY 4 g
O3 s gms OpmS8hy 6Ll 2oy b el SJUT

(Vlsse3) P<t/o0V) sl Ol |y fool> ek

9 AT
Al e
a ¥
§ ¢ | AfFT
8 a4 Prra
@ T4
¥ |
¥ 4
L
doiis  Tngiml #ngiml 4ngiml
b};
ol s (slad sl 3SCE o5 Ol nSlat Vs gad
ol lo s

G5 wemi 5 Lon

Jed gladshe 5 s cad s 55 SCE Sl ol b
W les oled 43 SCE 2158l 5l Olas MMC ke aw | o
Ao, YI¥O dals b cdsle )3 SCE & (o) sba o s
Oler ] MMC Yng/ml Clale b ol jlas sad sl s Wil os
4 MMC 4ngml o Sng/ml laclle ;5 5 dwoys 0/fFa
(ol sl Bl I s MY VIV e 5
O o sosin dlaly 8 ol sdly ) oaS A3
oS A3 &S 3 sy 95 (LE Ol s MMC i
WO ol S8 Ollae 53 g cpl (Si5gtm ]
Wl dged 4 gy BB Ol 4 SCE L 5l Yngmlc Lile
el ;ﬁﬁ.\y

rf et 3 Ul ) S S Sl w s L
b b Slod (3505 o ool WSzl o
W R LB e b sl sy VL clachile
Olss & Ol o (B man 93 O30 omb s ol zal
ST Olsr s 55 2 513 il s D1 5 1
s Glosgy s gl opl S Sl e b
S e ol 351 0,8 o S el sy )il
O s Slos S S a5 Ll o el Sl
2ogdle 8 il s bl ad 3 shw gl
Sadshe (o35 sladsbe » OT g loss o3

b\,

e S s Sl L (Hoechst 33258)  cet
A Jsbwe 5o agY i Sl ay 5 8.5 5 il da
(poder Sl Ngor 1Y 4 i 1y IS Nga o/ ) ¥ SCC
Sdey (i slsle ) UV Y )5 5 55 5 0l jpeb b
3 9 gl Lbry (g A 03l 13 fom alol > 435 Ve
dny 5 55 G AR T Sy SOCles 3 g il slows
J&‘@ésutjso,\,«g,\,@;&du&f&)&
ezl b 5 oa 4 (530 oS plosl (T K
B o e x Vv Slamine b s oSy S
) s g

S (oasley ST Gla L o5 slaw i led b SCE J6T
spig panta sl S San K, Lenl o)
Sasab sl S a5l S5l ol e a8 b
it ol Wil S a e KOs g ath (K
55 whd edalia cld SCE Jlgls (V) (V K2) 55 o
ST iy 3 ekl b Mals s s s slaes S
235 e 295 g 5 ek ) 058 Sy

SCE sy bodd agi osises,S SO S ppait ) JSG
ot il 5 s s

o
D0 b edd g 50 SN adllas I Juols b

o] sty (g3ble SO Lo 6 gamee Joled 3 ¢ SCE
25 ¢SCE SSG b odd 4y (5Bl clacS ™ adllas .o
Jblsdw‘wccﬁk&mbomjkgjd}{ojfp
L3 YYD b Consad d e ;5 SCE a3 &ﬁsgﬁ
Olea b o Jglu ¢ Oa s Jlie ol & Jb s ey



LS 5 sl

Ol s 3t (Sladslw 3 (5 8l55 iles ;S Vol g o Ol o € poglosion il o)

ClE o sse 28 e USe il Sl b iy
(b e 3 gl plsge SIS LS Cgr Jolas
Gt osbie e W as2 8 S L5 sl Yogml Sl S
2 il Sladg o 558 by (gy5b OT (bae Ol
S35 Sadsba g5 50,8 5 5 onl el o

0dd Sl (55 S ILL Al 5015 e 5 (cosng b
s o ol 8 adshe ool 3 DNA (g dycml (gl 4
oSy J"'\:"L.’.b 6\.&(’}3_} st‘} MMC Lz W) LS;LGJJ W OlJL“':'.’
s (S5 b g dnis
Ygiml clle 3 oS Cul Cetl Sl 4SSl @ a5 Ul

LSV gackle 5 s Mo s YA o3l 4 aali §5 4 Suwd SCE Aoy Ol

Summary

Study of the Effect of MMC on the Sister Chromatid Exchange in the Human Lymphocytes

Akbari-Kamranvar S, MSc.', Mozdaranie H, PhD.*, Roostaie M.H, PhD.*

1. Faculty Member, Department of Biology, Tabriz University, Tabriz, Iran. 2. Professor, Department of Medical Genetics, Tarbiat Modares
University, 3. Associate Professor of Virology, Tarbiat Modares University, Tehran, Iran.

Some environmental mutagenic agents cause genomic instability and increase susceptibility of DNA
damage. One of them is mitomycin C which is connected to DNA as an alkylating factor and affects
susceptible cells to reduction reactions. This drug is used in chemotherapy and treatment of tumors. Study of
genomic instability in the presence of different concentrations of MMC can show susceptibility of DNA
damage in the patients who are under chemotherapy with this drug. For this purpose, SCE is a qualified
method that shows the number of sister chromatid exchanges in the metaphasic chromosomes. The number
of 10° lymphocytic cells which were separated with ficol, were cultured in media (Sml, F12 15%-20%FCS)
that contains mitogen of PHA (phytohemagglutinin) and MMC in the concentrations of 3ng/ml, 6ng/ml and
9ng/ml and a control sample without MMC. The specific concentration of BrdU was added after 24 hours to
cell cultures. Then metaphasic cells were halted in the metaphasic stage with colchicine after 48 hours and
were stained with SCE method and were studied for the number of sister chromatid exchanges in each
metaphasic plaques. Evaluation of 100 metaphasic plates showed that SCE was %3.35 in the control cells
while it was %5.43, %7.1 and %8.13 in the treated cells with MMC in the concentrations of 3ng/ml, 6ng/ml
and 9Ing/ml. In view of the results, it is clear that MMC can cause genomic instability even in the low
concentrations and it can increase SCE so that the level of SCE is become the most with the concentration of
9ng/ml and the least with the concentration of 3ng/ml. In view of relation between SCE and DNA damage,
we can conclude that the genome of normal cells will be damaged in the presence of MMC and in the
patients who are under chemotherapy with this drug. It means that the genome of cells will become sensitive
to mutation in the presence of low concentrations of MMC. Therefore we can postulate that we should use
the concentrations of less than 3 ng/ml in order to decrease mutagenic effects of MMC in normal cells.

Key Words: MMC, SCE, Cancer, Sister chromatid exchange
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