[ Downloaded from journals.tums.ac.ir on 2026-05-26 ]

o] s

OF LOrY slotodon A o lacs VY 050 NFAF SLT L5 (i psle sl&sily (85 0utily dlas Il ”\/”

o 9 o S0 Ol pw 4 Mo (4] low (09390955 (sdcumwl L]

S5 99,50 (9031 (g, 3 edlwl b (a1 ,5 403,

oS>

- %

AACARVVA RN H) AAAVARZ0 SRRSO R (A vERVA DR P

Ll e Sl 5 el el an L gacdl (6,8 B L g pdlbobenl jsba 5 sl il 4 4
b 03 s 5 s L2l s Jemie Oleg O a3 5 e ol Jsle DNA s el sl 4 i
Olslens drms 035 Slacin sl 55 0l slowl (S5 5w Ol ks ooy ol asdllas 51 CBia L3 o Ole s
2yl il s 6 r O e 4 S

303 3 ) Ol dsl ol 5031 5S 50 53 Sl 5 AT = o o addllas ¢35 ool i S
(0 Gy) Jod b o i (b 53 50 O o Slie 5locs 10 51 ams 0555 (slasi pod o ol \T) il
Jols S b 53 i sl s LS chq !l Oless (FY/Y Gy) slggl 53 5 (YV/8 Gy) by
e cble LB -3V i s (g 5 5L 501 s 5 el esls C2S PHA /) (s> RPMI-1640
3 g b oY Wsed Gl s ed (513 e Ladipad algh 53 5 i SLS1 Laei pa 4 O pg/ml

e S0l Ly e Ol o S s e Slas Cdan 5 05 Dl Sotia ol aalllas 3 5 5131 cleazil
L anlis 3 0lays by 5o S50, S Shol b Kl S 5l 0L ol anllas U550 Ve/e VEVV/OYA
Soslmer SLatisns s praman (Rl Dl 3 ) 55 VL e 5 BB o sb Oloss 1 iy slasd s
Ol Olsze slasi g S5l (BLs 555 slie Rl 3L bt (28 555 ,Sn Sl 53 (el 1 cOleys sletl s o
(P=v/e ) sl

el Ol S5 2, Shas 1 (5550 g0 o 5 £ S0 03 IS 55,5 Sl 0 I s
S8 Sl 2153l 20158 s g Olass e [l b s S 55 S 0g05T 3l aslinad ol b

el oS

s Gpeit I e 53 (Js 035 Ol 3 by O ezl
Lol esls olatl sy a0 w5l U e 5 S e
SLiss il e s (5580 bl 3 2t g0 O
OIS 5 il Jle oy 5 3,5 sl 31 Ol pl 5o 5

Aile dlisee sla S 5l (60 Ol Olays S 39 g0 0 lis

Tehran Univ Med J (TUMJ) 2014 November;72(8):533-39

http://tumj.tums.ac.ir

' b esly aelel L3
. A
L;))MJ‘:M‘ J])')J’.ﬁw
Voon I 7
e ¢ S o5 g (S e

o
ngj.,a'w

s Sl 5 il 0s S )
Kb pale ol ( Kol oS>
sl Ol ¢ iy g

“j—idj:! oA ;‘j_ﬁiﬂ ._g.b'jnjjf—f
Ol Ol ¢y yeke o 7 oK

i oSO (Sl G pd 05 S -1
Il Ol ¢ gy gy oS> ¢ STtz
S gy 0SSl o J ST 50 (65 8)5 05 03,5 -F
Ol gyl gyl Sy o sle oSl
S e lesdsiy s SIS 008 =0

O ito g ] i g ] ,gn/‘ﬁ/jJ:,i:b

"
i ol JT M o) 8555 015 1 ptame ki 55

TR TN U+ U PRI I [+ oS
CYA-AYAYAY - ils S S5
E-mail: mozdarah@modares.ac.ir

PPN TR

33 e 5 S e e il 1 SO Sandy 95 slassles
Ol S5 s g oL s 4 g0 Ol el 0L

Ol s ol ol WO s o Jo S 5 oSG o Sl slaolS )


https://journals.tums.ac.ir/tumj/article-1-6345-en.html

[ Downloaded from journals.tums.ac.ir on 2026-05-26 ]

SolSas 5 live ol Lialol L ory

el 528 S 55 Koo 05031l S s Sl e lle e LelS
TS s Bpsises S bl 5 sads o ¢5 0% A
sl assas S Glacaal Ol gy p ol addllas 51 Cols
23 S Ol s 4 Sae Oslay Jas 055 Slaom 5] )3 0l
Olseas S 55 Sen 0031 Loy 5l emen 5 390 gl 5 sesly b
bt 5 sl s el sl ()l 05Ky S

A eslizal 5 4 el 313

PR UV

ories Oldlas ulul p a&alsT = oo il s
s lai S VYA il B a8 5l e Ol e 4 Miee le VO
O3 slaaspod dds S 08 8 L e Ol ol 5ol oo
do ) Ol s )3 Al gl 5 5l 55 50 Ohlay 51 (o
548 g Ollas 3l Calos Cdlys b sl LS (555l mer
Sy pde oasls (S SO S (5 1 SRas3 ol
S g Sl Sl g 238 515 A sy se 4
o LT ml Ol Jame 055 500 Olles 4SS
g5 3 rm 4edar VY (0 Gy) Olass g5 5l i 1S a S
Gy) (F¥/Y Gy) 5355 51 s ek Y¥ 5 (Y1/5 Gy) Olays
Lol Ol L s 8L 53 555 595 Hlde Al
Lo iz ool 4 aysls sladly) J51s 05 (slaa sl
Oga3l ooy SooS Ly el 5 o S GUSH s
Ay s oIS ot /0 ml e s esls CoiS S 55 Sen
RPMI-1640 (Sigma-Aldrich, ciS s ¥/0 ml gsl> S
A Ll (FBS 710 WU}K—JI J»L3) St. Louis, MO, USA)
33 e 3 00 3 (PHA) 1) i S 1es 528 b a5
g5 31 domy el ¥ (s 0als 51,3 TV C 5L S
L (Sigma-Aldrich, St. Louis, MO, USA) B- ;YIS s (iS
ado e 3 Jh e & O350 B2 sl O pg/ml lg Ll
Gib 3 sk OF 51 el YA L8 035330 Lo 4 528 yions
A (6515 1 same a2 Ve e g Ve pm s b 550 Sl
a8 3¢/ VOM KCD Sisismn Sad (5 me 5 bad she
Sl Aol 5 Jgle) S b I shoes 53 5 0 S5k Slo s

S 5 SOl il sl 5 eyt ol Sl (o
355 Olys 5l Gaa Sleys pend 5 ol sl o3 S e eslind
sladsbw bis a4y aw oS I s ol L sladsle 058
5 o s LU sl 6l G J S e 505 b 5
T C W DNA b o s slas)ls

335 Sl SO sl SHL sl G b 5 05 sl s
Slacaul slul ol (s slad s DNA JSUsa 3 (slas
o odd Jlyey gladhe S o 3 5 JILLL o550 S
T PN D B SV U PR RN
Slasip 5l eslial o e 5 ALl sl Eoly ) 5500,
S8 U L g pibobanl jybas Ol ,w Oleys 53 5luiy
Ly Jle s s DNA K15 s 4o 3 ool ol pon Jlo 5 slaczily
slady 53 5 slad; SO sla SHL sbul Sl 5 eals 13 Cua
Lol cnl pe 5 pde Sy s 3 48 353 b J L DNA s
534S a5d e Dol Jbe b glad s 5o 555055 Slags bl
2 a5l ol w5 ese g3l Sl 5 Eel Ll e ol
b 3 e (S Oblas OF a3 5 358 b Sl
b T s e 0LES Oleys 51 e e 5 basle b 5 Oleys
b e s dle ladshe s conl i wilgn oS QLGS
e Lol s ST oL 55Ol

23l DAy S g3daze o ol -
S5 g Sl a3l OT w3 48 315 3525 Jbo i slad 5l
b gndame Slallas S Lol Shcmul W j5s;5 cn 565 2018
Ol v Sl ot Sl 5 0555055 Sl o 8 Liles S
Sy SLa o S ol 5Tl 35 e LL3 )|
ol (2ol b 5 O (580 ot Ol yeas Al 5 e
NS 5 eslinad sy se Olays b s el

23 i S Slala S ) S o aalllas o
s S 555 e Osa3l Sy 3l Olle aime 05 Slaam 5
Do 3131 4 55 pde LT b 03 slazel BB (25, (Solu 1
ol oslizal (galasl o 5l 05 g @b w5 0T L5l g ale
sl o sl 53 S 5 Ko Sl sl se T
Byb e S Jshw 45 5 g a3 B ) e IS
e5i5sS L s Sl psises S askd G sl US55 S

OFLGOPY A oylas VT 0,30 I FAF SUT o5 had iy gl olitily o 5 0dCiils aloeo


https://journals.tums.ac.ir/tumj/article-1-6345-en.html

[ Downloaded from journals.tums.ac.ir on 2026-05-26 ]

ove @l Sl ars g i 550 Glb en 0 ko ylan 0555058 corea (s 0

Correlation test using student's t- s Two sample t-test
a S b s (g lsbas C]a.w P<+/+0 .5 8 eslasl distribution

R

sl

Sy S sl e 5 Ollew sl S5y 5550 53 oSl
3y 50,80 Jous) Ad ol (6 S 4 sed e 4 b 3 a0l
L cdssg 05 slen Cies 53,0 jlay cin ol asllas
s sl e Ve VEVOYA o SO £SD
Led gl Sty o5, 5 0lass 51 Gy o 3 ey S 555 SCe
S syl an A8y S VoY YO s ol ol 5 70O/
Slad gad 53 (O/FVEYY/YO) 54 xle glataa 9o J".M}AJ J gk
OSSLs VVIFGY 553 Cdlss 5l ps3 oy 53 0l soslper
Sl iy aS Gl Gl BIUYRYOER0 4 S 8y S Sl 3
By S S dol e ol e

sl S8 a0l Cls B gles H3 azds Y e 4 (VP
o 53 W G mle TSl e 5 e LSS s L s
slapY (535 5 el Gdad Sl 4 e eS ol lons 51 S
TV LS L lapY ol 3 s Sy s SLlS o Sy S
oA g Voo W50 a5 el SO 4 Yo e
adllas )3 Bld oy (o5 S S 3l nlizal b glazan 53
desd Coso i TS el a sl i S35 g S
A asliS
Sl s S e g e 5 S e s sl HU
o 2030 Slaten 53 e std Jla Ve Gl 4 S5 S
el 25 SPSS i3l 5 5l esbinal b (el (sla s 23 513
s Excel 2007 15 8lo 5 5l oslinal b Wayls gad 5 03 8 &) 50 V7
Slslime GMasl 3 g 5 0315 OLES (ghps ki ey V8 el ;5 SPSS
30 3 S sad et o S 55 S Sl S0l
ol e LU 0sls OLES (6l i eslizad e 2 O 03]

Independent %5, 3l i 5 4 Olewy o 5 ir 5 S 535,50

lays s Jol o (b 53 (50 Ol 0 Sts Olslems 3 (S 535 ,SKn ol Glsl 3 Aoys 5 i (o @8 1) s

IS g5 S Sl B do s

Oleys 5l Oloys Ly Oleys 3l i
YISZA YARTA% 1O/
AT YARZINS NN
YALZAN JARYA INIY
LYA/PA YAAYZNY /A
ALY JAR YAZAd
ARR:EY VATZARN JARYAl
/X4/0 yARVAY YAZL
YO/ Y TANYO 1¥/0A
VARYLS JARYA! JAYA
YARYAY JATNE) JAYA
YARTA% JAIN JAYAS
YARYA YARTAY AT
1OV Y AR JATAN
VARV /¥4 /0V YATAY
VARV JARVAY) YAZR)

YO/ YEA/AA YARZAX =N JO/NNLY/YY

&= S Obyleg A8
A¥ b “
A¥ 5, .y
v\ S, Oy
\a 35 (X3
OA 5, 0
V¥ 0) [
OA U5 Y%
3 3, A
o) 03 \q
A s, o
\a 05 A\
22 5, Y
A¥ 05 Y
AY 395 Y3
00 o5 o
Yo/ VNV OFA XS WEES)»)

Tehran Univ Med J (TUMJ) 2014 November;72(8):533-39

http://tumj.tums.ac.ir


https://journals.tums.ac.ir/tumj/article-1-6345-en.html

[ Downloaded from journals.tums.ac.ir on 2026-05-26 ]

A i S S

ro

Yo

I

gl

sl b

mm |

P al e

SolSas 5 live ol Lialol L ors

B 595 e Al Oleys 5l e ads VY ¢y d> 0 3

I TYOIYEAAN 4 S50y S Sl b Kl ulidl & e

pom oy

| ] O dsm) s ol al e gladisad il 20 51 2l & A 8
593 olie Gl Lol e S 505 Sn Sl Sl a3
Bl e LB sbe S0 sed il e (b s 3L s
Jolm b 53 ol Jiassy 53 (P=r/e ) s lsbiae (55
S 1005 e 5 0L e (gulslns (bl oMl Ol s iliss
23 5 P=/8 e 5 dol il e 0) Wi ey AS 55 Sl Sl
AL O Ol G (e (Pt /AN sl s

O 4 Yo Oyl i 5 (S 5550 SIS G DL Sl sl S50 o A osse 53 () o ged) SIS S 55 Se Sl )

R SPIC R PR

S8 H s Al o (b s (5

==+ /AY0) Ol g 5l oy e 53 S 505 S (Sl 23

2

<&

S 5,5 Gl
L 2

S S Sl s

S5 ged Al o ds (b 53 (50 O o 43 oo Olslay e 5 (S 55 Son S0l o BT Y 1o g0

OFLGOPY A oylas VT 0,30 I FAF SUT o5 had iy gl olitily o 5 0dCiils aloeo



https://journals.tums.ac.ir/tumj/article-1-6345-en.html

[ Downloaded from journals.tums.ac.ir on 2026-05-26 ]

orv R Aaols Sl ans 5 i 50 Gl s 40 Mo ylans 0555058 careal ey 0

anslie 3 50 el Sl a5 4l 505l b 5 glacil
L el ool dob o Ll Olys oy 5 Oleys 5l oy al e b
In vitro 5 In vivo ilss glalel b 3 5 s ols,l S =
AT ) Gl s 5 Lileds ol

A N S 55, Sn SR s e s e 2050 02
ol aS WUles S Ol ol Ky 3l (galdss 5,05 55>
e 5 e S0 o ame 0 sl sid 53 S 55 S
S Wy 0L 35 6 s Sldlas LS s LS e 13 sl
320 A 55 S (Sl 6P S i s e
Tl i 5 e A5 s S 55 S S8

IS 559 S Sl B 5100 e 5 QU e ol andllas 5o
Ll 3oy pde Kby o8 ol 35 (solsbme (55LT 3D
03 e a5 3 Ll il S 55 Sn Sl 5 S
Rl bl G PRI L el an (6 S 4 g0 p s 5 33 4l e
A edalie AS gy S Sl 3 s

Ol 2l 553l Oljs 53 a8 515 QLG Laasily asds ) 5b 4
F500  dla sladdl g pdbiotanl 5ok« 0l w4 e
JB Db dle s slad b 55 o555 Glacawl 5035
0333 DA o e KlE e onl &S Ak RIS e
ol ot an 56 Gladlb v 5 b ezl 55 )23
e Olays i oo (b s S i Sen 0 g1 51 eslind
SoS Sl a5l Ol bl e 5 21553l 20l5e
i lisen Oljlogs 4 sls 0L Lol anllles ol s osdhe ondl siS
o S0 o= S Sl e Salie o5y Sl Ll
s slasin am S Ol o Mas Osles (513 ol
53 8,5 515 5 e Obles | Sl 025 (SlS el g1
Sla Sty Glasssin plfn e sl lagin (R0 (5
s g DL 1) (sl (S5 s

oS g Sy s, G Olsea Ul e S 6 Sen 0 s
G0 FSon B 5 4 el B Gl e
5,8 1 eslizad 3550 5131 a0l e bl

Olse comt aboll 3l Lise Lol dlis ol o il
Obslesy (Jamme 035 (Slaam s o5 9055 SaCSE ) "

5 LS el Slass s g 58 03 e Ol 4 St

Tehran Univ Med J (TUMJ) 2014 November;72(8):533-39

http://tumj.tums.ac.ir

Ssom s Ol o 5 S 505 Ko Sl 3 (g )lsbas M
S 4 gas o 5 (=0/70) p 55l o 53 Jy (P=/9Y) il
ol Sl Ohlen o G2l 520 Lol es oS A sdaline (1=1/50)
A b Ladl s (golslans Lol 5 dob o b5l 5

(Y )\b}a.}) (P:'/' 'Q>

Sow

.

oo 53 bl aalllan 3 e (S g5 S SIS oz
3 ey 4y glols Caliis Ol oS sls 0L Oloys 5l i
s Dl gl el VY B YO 1) Win g S 55 Koo Slsl o
Ly sdel Cousas s Lasl ol (Glasaes 53 o 5id
WSl Glsas Sos o Kasy

aS Woals OLES OLadl a5 Banerjee Jagetia Jianlin Kiltie
Sl 48 des gsbine S glacawl hls caliss sl 3l
Saline S5 Conlon 5 il 33 o S0 St 5 g
il Ollas o3 S5 S Sl 3 s Ml ol Ll
LSt 5 (ST 5 S8 G pane) (S5 S S5 Ll 0
TR AL ) S5

S o) Ol S e sad p33 ad o 5o Lavas gl e
S 555 85 Slsl s am s LB Rl (6 S VP s sl
(ol b 5l i) sls 0L (6 80 sas gl o b a e
O glag 2 Shas 5155 (AS 555 Son 613 s SRl
S Wolff (e ils Slysean 55 iy Oladlae boasl ) ool
3 e 48 sl glas s lsylS s Gamulin 5 O Ses
ML e il e el 53 ol s 5 3L
S35 S 555,50 b gmasl plal ull 1 OLSen 5 Jagetia
By 53 Ol 4 Mae Oslas 310 (goslmenr 0 (5ot sl
S e ol 5 ol Sl 48 Wsls OLES 15 sl Ol s
ity e Oloys 31 3 e pl 3 )

335 S8l 5l e Oloys sleml 3 0l (sl mer sladi gl
Slaassed L anslin 5o ol b 5l il (Al 58 o S ¥TY
Slas 5o Sl bcasbize Jaalsl ol 5 sl Olis Jl a5

o3 edd bl yy a9 Sldiie ade e ol 5 s Sl


https://journals.tums.ac.ir/tumj/article-1-6345-en.html

[ Downloaded from journals.tums.ac.ir on 2026-05-26 ]

Emamgholizadeh Minaei S. et al. OYA

S0l g de s Sleys il Olas SMJJ

References

1. Parkin DM, Bray F, Ferlay J, Pisani P. Global cancer statistics,
2002. CA Cancer J Clin 2005;55(2):74-108.

2. Sanchez-Suarez P, Ostrosky-Wegman P, Gallegos-Hernandez F,
Pefarroja-Flores R, Toledo-Garcia J, Bravo JL, et al. DNA dam-
age in peripheral blood lymphocytes in patients during combined
chemotherapy for breast cancer. Mutat Res 2008;640(1-2):8-15.

3. Joiner M, van der Kogel A, editors. Basic Clinical Radiobiology.
4™ ed. London, UK: Hodder Arnold; 2009. p. 246-58.

4. Rigaud O, Guedeney G, Duranton I, Leroy A, Doloy MT, Mag-
delenat H. Genotoxic effects of radiotherapy and chemotherapy
on the circulating lymphocytes of breast cancer patients. I.
Chromosome aberrations induced in vivo. Mutat Res
1990;242(1):17-23.

5. Kiltie AE, Ryan AJ, Swindell R, Barber JB, West CM, Magee B,
et al. A correlation between residual radiation-induced DNA
double-strand breaks in cultured fibroblasts and late radiotherapy
reactions in breast cancer patients. Radiother Oncol
1999;51(1):55-65.

6. Jianlin L, Jiliang H, Lifen J, Wei Z, Baohong W, Hongping D.
Measuring the genetic damage in cancer patients during radio-
therapy  with three genetic end-points. Mutagenesis
2004;19(6):457-64.

7. Stone HB, Coleman CN, Anscher MS, McBride WH. Effects of
radiation on normal tissue: consequences and mechanisms. Lan-
cet Oncol 2003;4(9):529-36.

8. Yunis JJ. The chromosomal basis of human neoplasia. Science
1983;221(4607):227-36.

9. Bonassi S, Hagmar L, Stromberg U, Montagud AH, Tinnerberg
H, Forni A, et al. Chromosomal aberrations in lymphocytes pre-
dict human cancer independently of exposure to carcinogens.
European Study Group on Cytogenetic Biomarkers and Health.
Cancer Res 2000;60(6):1619-25.

10. Mozdarani H, Mansouri Z, Haeri SA. Cytogenetic radiosensitiv-
ity of g0-lymphocytes of breast and esophageal cancer patients
as determined by micronucleus assay. J Radiat Res
2005;46(1):111-6.

11. Miller BM, Werner T, Weier HU, Niisse M. Analysis of radia-
tion-induced micronuclei by fluorescence in situ hybridization

Q_J@ﬁ"c;is}_;j,@o}_ﬁju:j,;mu;wnL{owti;\ms
oo olasls Culam b oS A3l o VYA b 3 Ll s )lS

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

(FISH) simultaneously using telomeric and centromeric DNA
probes. Radiat Res 1992;131(2):177-85.

Wolff HA, Hennies S, Herrmann MK, Rave-Frink M, Eickelmann
D, Virsik P, et al. Comparison of the micronucleus and chromosome
aberration techniques for the documentation of cytogenetic damage
in radiochemotherapy-treated patients with rectal cancer. Strahlen-
ther Onkol 2011;187(1):52-8.

Tarmarcovai G, Ceppi M, Botta A, Orsiére T, Bonassi S. Micronuclei
frequency in peripheral blood lymphocytes of cancer patients: a
meta-analysis. Mutat Res 2008;659(3):274-83.

Fenech M. The in vitro micronucleus technique. Mutat Res
2000;455(1-2):81-95.

Fenech M, Neville S. Conversion of excision-repairable DNA le-
sions to micronuclei within one cell cycle in human lymphocytes.
Environ Mol Mutagen 1992;19(1):27-36.

Jagetia GC, Jayakrishnan A, Fernandes D, Vidyasagar MS. Evalua-
tion of micronuclei frequency in the cultured peripheral blood lym-
phocytes of cancer patients before and after radiation treatment. Mu-
tat Res 2001;491(1-2):9-16.

Banerjee B, Sharma S, Hegde S, Hande MP. Analysis of telomere
damage by fluorescence in situ hybridisation on micronuclei in lym-
phocytes of breast carcinoma patients after radiotherapy. Breast
Cancer Res Treat 2008;107(1):25-31.

Gamulin M, Garaj-Vrhovac V, Kopjar N. Evaluation of DNA dam-
age in radiotherapy-treated cancer patients using the alkaline comet
assay. Coll Antropol 2007;31(3):837-45.

Palyvoda O, Polanska J, Wygoda A, Rzeszowska-Wolny J. DNA
damage and repair in lymphocytes of normal individuals and cancer
patients: studies by the comet assay and micronucleus tests. Acta
Biochim Pol 2003;50(1):181-90.

Baciuchka-Palmaro M, Orsiére T, Duffaud F, Sari-Minodier I, Pom-
pili J, Bellon L, et al. Acentromeric micronuclei are increased in pe-
ripheral blood lymphocytes of untreated cancer patients. Mutat Res
2002;520(1-2):189-98.

Fenech M, Morley AA. The effect of donor age on spontaneous and
induced micronuclei. Mutat Res 1985;148(1-2):99-105.

Prosser JS, Moquet JE, Lloyd DC, Edwards AA. Radiation induction
of micronuclei in human lymphocytes. Mutat Res 1988;199(1):37-
45.

OFLGOPY A oylas VT 0,30 I FAF SUT o5 had iy gl olitily o 5 0dCiils aloeo


https://journals.tums.ac.ir/tumj/article-1-6345-en.html

[ Downloaded from journals.tums.ac.ir on 2026-05-26 ]

mmmmm

I ( ] ]\/ I | Tehran University Medical Journal, November 2014; Vol. 72, No. 8: 533-539

Original Article

Cytokinesis blocked micronucleus assay for evaluation of chromosomal

Soraya Emamgholizadeh
Minaei M.Sc.'

Hossein Mozdarani Ph.D.2*
Seyed Mahmoud Reza
Aghamiri Ph.D.?

Morteza Motazakker Ph.D.*
Mohsen Mansouri M.D.

1- Department of Radiobiology and
Radiation Protection, Shahid Be-
heshti University of Medical Sci-
ences, Tehran, Iran.

2- Department of Medical Genetics,
Faculty of Medical Sciences, Tar-
biat Modares University, Tehran,
Iran.

3- Department of Nuclear Physics,
Faculty of Nuclear Engineering,
Shahid Beheshti University of
Medical Sciences, Tehran, Iran.

4- Department of Clinical Virology,
Faculty of Medicine, Urmia Univer-
sity of Medical Sciences, Urmia,
Iran.

5- Department of Oncology and
Radiotherapy, Omid Center, Urmia,
Iran.

*
Corresponding author: Faculty of Medi-

cal Sciences, Tarbiat Modares Univer-

sity, Jalal-e-Ale Ahmad Highway, Te-

hran, Iran.

Tel: +98- 21- 82883830

E-mail: mozdarah@modares.ac.ir

breaks in esophageal cancer

Abstract Received: 09 Apr. 2014  Accepted: 21 Sep. 2014 Available online: 11 Nov. 2014
Background: Radiotherapy can cause DNA damage in normal cells, misrepaired or un-
repaired double strand breaks in DNA lead to chromosomal breaks. As a result patient
experience early and late effects in normal tissue during and after radiotherapy. Cyto-
genetic techniques can be used as a cancer predictive assay because there is an associa-
tion between chromosome abnormalities and the risk of developing cancer. Also it can
assess patient's complications during the therapy. The aim of the present study was
evaluation of the cytogenetic alteration in peripheral blood lymphocytes of esophageal
cancer patients treated with radiotherapy.

Methods: The present study is an experimental and prospective research. It was done at
radiotherapy department at Omid Center in Urmia from January to December 2012.
Blood samples were obtained from 15 esophageal cancer patients, before (0 Gy), during
(21.6 Gy), and after radiotherapy treatment (43.2 Gy). Blood samples were cultured in
RPMI-1640 complete medium containing 1% phytohaemagglutinin and incubated in a
CO; incubator. Cytochalasin-B was added to the cultures at a final concentration of 5
pg/ml. Finally, harvesting, slide making, and analysis were performed according to
standard procedures.

Results: This study consisted of 15 patients, including 7 men and 8 women from 55 to
84 years old (70.07+11.548). Results indicate that, in the middle of treatment the aver-
age frequency of micronuclei increased significantly compared with their concurrent
pre-treatment samples (greater than four-fold). Also, an increase in chromosome dam-
age (MN frequency) proportional increasing radiation doses at the end of treatment was
observed (P=0.001).

Conclusion: Increasing in the MN frequency in the second and third stages is due to
radiation effects. Thus, the use of the MN technique for assessing of the side effects in
patients during the therapy is very helpful. Moreover, MN assay can be used as a pre-
dictive assay for detecting individuals (patient or healthy) with intrinsic radiosensitiv-

ity.

Keywords: esophageal neoplasms, lymphocytes, micronuclei, radiotherapy.
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