[ Downloaded from tumj.tums.ac.ir on 2026-06-13 ]

oo el V£ G110 sladadon oF s lacd V0 550 VAT g )] (5l (Sidiy psle olitily (St sy 0uSitils 4l I l ”VI |

09195 0BG (b s 22 Wiso oy lowr (e (93 (S Cumighd )3 (S 99 S (o 52

WAVAYAY oSl VWAV Y sl WRTAYYO s, WA il s o.\&
I3 g 5 S 3550 sl 55 psi3m5,S ol Gt Sl S Ol S 55 S e 5 aiaj
o Sl bl 3 aoms 05 Slac sid A8 55 Ko Dkl s Sa Ll alllas ool 4B S
3 8 el 353 508 Sl g s G LSS oS O

5SS i eiSunl o 318 ol8as Db e OLDMe 53 oS 3 abaie 55 5 anlllan S sy
05 40 i Oy solis 31 ool YRS ale i B ole (53 51 08 (52) 51 J gy i il
S a5 Ol pa st 5l e s sl 5 i e 5 (b (S5 Gl ol g Y ml Ol 4 Jass
553 e e s 53 s J gl Ve Gl IS 55 S 5 Sl S s Sl e 2
L0317 0,0 T8) Jla 00 it 5l andllan 5l ot V) Calgs 53 45 A S 15 st 350 slam VY lazil
55 (Y1) L YU 5 Jle Ve 5l 2eS s o3 S 3 (LEA) 85 Y8 .US s p Jlo OQVERNYYE o Sl
el L dzls (g e Ol s (YN L&Y 5 sdne Ol (/VE) L& YV azils 515 SYL 5 Jle VW o o S
Voo o3 ¥A/E Jlie 3 $E/AN) s ey Oleys Sl s e S 55 e ucf-'l:*’ 33 bl oLl
5 Ol 3 s e S S S S0ke Ol sollime (5ol M) (P00 0) (Ushes
AL sy e glaes S 5 iz Ol

Shas Ly 43S 53 i sslipeS Gl sy cod & 1SS olaes Ok glils Oblew 3 igmSemd
5o O b Rl &S g e e andl Bl 1l gl Ol a4 e O sla AS 55 S
ROCRYpP RSN

w55l ) 5 eSS s Sn o518 ol Ol s sklS” lalS”

Ot 5wl p Jlad o pgr 5 B0 gl bl Ol s L=
EPSIPRRE
Wl ilzs gla iy 5l o8 oas Ol Oleys g
=S F seolys il plsil 5 Glossend gl ol (ol
300 Oloys 3l Gt Slays end 5 ol 5l 55 S e eslizad
950 Aibe Jbo i gladshe bim b o sladshe 035

O, Ao slagsls 5 5 S8 SUT sl gl e

Tehran Univ Med J (TUMJ) 2017 May;75(2):135-40

http://tumj.tums.ac.ir

vy wL& ole
r’*:!}'d)\ﬁa_}\ A

A\

ENEREE
e b

o odSin gy o Sy St oS-
] ki o olS20 08 ( Sy 5l
Ol S 519

oA il i s les 005 =T
S g5 Il S sl

Ol S SUa Sl 4 T
Ol S Sl Sy sl ol

*
0Ll bl OLLs Ol g5 i gems odkins 5
(52) 51 d s Ol lo (s
CAAE R VAN AL R

E-mail: tayebramim@yahoo.com

PPNV

2 0l (s 5 01 ol s w0 (2515 olans a0l

O o ol ol Ol o oy oS 51 S b G0l
53 a8y et b e 53 03 Ol 3 s Ol (aiia
Ol o sl eals olianstl 55 w1y Ol e 51 56 e 5 S

Lo Al e Jled céﬁfél:,ﬂi)bj%&)\;a@z


https://tumj.tums.ac.ir/article-1-8041-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-13 ]

OlSas 5 eslic sl T3

R [NV L J.p\> adlas Ml ol ‘:bu‘ u,::)\}f NEC
4 M Ollew 3 o 05 ol S 55 S Dl ot

"\iéjgfl’ul Lg\;ﬁ:\udjleﬂu;)bfa@;ﬂ:ulbﬂ

wron ‘Jz")

s Ol w0 Mo Gylaw 45 45 55 alade g 3 axdlas
ooy Sl Ollogy 355500 S 4 oS anl e (0158
S 5 el WYAE ol il B ole (53 31 OLg (o) 8]
© o 05 43 53 Ollew 4S5l ST webculs; il s
a5 Olays g b 5l o atin Dlgm 5 Oless 5l iy Yol Ol
& S5 S san Sl S e Jrle Sl Sy e S
W38 e 3050 Glates 53 e sid Sk Ver e (gl
oSis Ol & Oblag Sl Jols andlas a5 3555 Slaslne
o 5 2l b ol isaliseS Sleys S5, xS
S 0l o 2168 Sap Sose 03 B et 2l Sl el
o3> S Slilesl (sl slew anxl s pde i3 S Oloys alsl wile
T s Sl olew o3 (S0 50 ol Sl i Slen Do
b Slasie da S 55 S slaas Ssled s edle 43 S
50 A 0 g Ohben i 5 e s e Jold Ol
35 e

el o o sls (slaal J L olSilosl 4 0 (sl pod JU
/N0 FBS 5 Jl (el 58 Jolii &S PRMI-1640 iS Laes 31
oS O /0 ml s S esslinal Ot Lsad S sk 4 0y
b bacaw s ool Blsl cis Jelse £/0 ml o
53 03 o3l oS 5 s L3 S ool (PHA) 7Y s S len 23
SRS 3 el £EET A eals 13 YV C LSOl s
(Sigma-Aldrich, St. 0 pg/ml cLle LB 3V se Jslme
2 sk s b L35 wilsl lasws 4 Louis, MO, USA)
Jhoes (ol YASY L85 51 e iled gt S g Al
Verrrpm s b Gad Sl S adds Vo Sde w0l ol
SSFsp Jsbome (o 03 Jole Gladsh (o 28513
b Jeols ol iz 3515 Ve +/0V0 Gl b lyy LIS
Jsbme 3 aids Yo ey GBI slos 53 5 0l 55 Sl s

Sl bl Gl OEs sy, ol DNA
Sl ok slad sho DNA JsS05s 3 sl 5o 5 land S
Sldshe Soe s 53 5 UL s S Glacaal sl
Sz lasi Sl eslinal Psd e ses 55 5l s dbses
sl S 0 L gpibote] ik 4 Ol Sl o
o3l 13 Gaaly Jb i Jshe DNA Wl o 5 Sl ol o Jlo
Jsh DNA 5 gland; 53 5 glad, SO gla SHb sbml Eol
Gl dacanl (ol e pde Sppe 53 S 550 Jo s
Salg o3l opl st bl b slad b D3 s S
Sl s gl laolb w9 pese g sl Dl G, el Wil e
b e cd (Sas Ollew O i 55 5 353 b
Vs LS O 5l e adle 5 basle b 5 Ol s

3PS o O 4S das e OLAS il Olallas
Jb s sl S5y ppies LU O e 4 Ml Sl Jlez|
Sladshe 55 ol GUd ) S st Gla by, Sl
S Ol Lol w3 &S sl s Jlg
Olgsar Ll 5 0 S S oss ol b2y 0p S5 208
Slss (b s el (2l b s O 0 Ky
NS sk 5

05 Satamstd 03 paiss S SBEWSS s e
s Sl s 4 S5 S o ras 3 Olles as
S b Sl U & 5L ede O mls 0y slezel (LG
53T S e sl (ealal L 5l 03 b o a5 O 5 jlet
3 ot b e e Gl D3 S 55 S Sl R 0l
S5 Se s S Sk S s e 03 B
sllacde JalS psige S b5 S mal passns S anlad sl
g5 33 A Sl 3B S 5 Sen 0ge3T ol ply Gl S5 |
058G TNAS s p 1 psises S Solle 5 g3de
5 DNA el Ol L)) cer godaie Slallles
sl Sless sla iy s edd bl assses S slacal
4 S Ohley Jae 00 glacawstd 5o Slosend
Ll ok bl Oy Ol efse ilsie b0l
05 edd sbml esises S gbacanl 3y s S Slallas

VEe G IFD LY 0)lais VD 0,90 ) FAF Cutpm) il (K posle olCiils o 5 odCiils aloeo


https://tumj.tums.ac.ir/article-1-8041-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-13 ]

YV AlsS ol8icus Gl s ey 553 slocuses sdil A 535 5800 s

LTS3 Slew 00 Sl ool iz sladi pod ulg 53 s S plil
A 5 5, Oblen 5l (A) LB TE Lad el oS8 ol
s dle QUVERIYE Ohley s 5:S0Le Lss 05 (YY)
Ol £ 5 o 5 e Slaes S e 2 Olboy Gieas
V8 a8 sl OlES el Cosay (baasl b S 13 ) 5y5e 5
(LOY) L YU 5 Jle W 51 28 w05 8 s Ollews 51 (EA) LS
Sedd gl oy 3 zdls 13 VL 5 e N s S s
3odas Ol sls i 5 4 Ol Oy 58 e Oles
Slolp 5 VD) 8TV edas Olb o a Ml Sl 5 L s 65
oSle Olays 5l iy g YY) 8 Y (e Ol 4 Sl
S I 3o Joha Vorr 3 EEAVEVWAL AS 55 S Sl
S550) 55 Jb Vov e 3 YU/ EVW/ N Oloys 51 e Sldie
33 0nl Obe (sobsbine (bl OB es plnil SIUT il ()
5 e S5 S oSl avglie (P=r/000) dls 3y lkie
Gloes S 5 Ohley i Wb p5 o 2 Ol S e
o3 ,S Ol ) Jslir s el sty glaail s S plonil
oSks Olbe (s olsbiae (55l LM s plil sla BT s o
3 St Ol f 5 Oloys Sl (S 55K sl
sl J:.QLA 3590 00 bl 4D LA sy e Glaes S

el s Olays 3l ey S 55 Se

e (S 4 S G @) Sl sl 5 ke sist ool
RE3) la d}l.w QI)\ B s a.,\.:JJ\J,;\J A.JJA 4w 4.L>)A u.“:l Jibﬁ
PRI (:y A5 S eslizal s glad e (5l S,
o SoF PSS ph 03 ek sl 3 Sy bauy
Sl (glatan 55 S pid ks Vorr ol I e 5 edss S
Al aseia AS S Sa glyls sl se
SPSS software, version 21 3| eslizal b (gobel gla )
asls OlES gl s S pl=! (IBM SPSS, Armonk, NY, USA)
52 om S E S SR S0l s Jlslas Bl s
&l Al eslizl Paired samples t-test sy 5l (S 4 ged al 0
Cla—w P<:/+0 ,laés .45 S eslizel Independent samples t-test

A a S B s (g lsbas

Laadl

-

S Wyl aw oS S0 adlls cpl 3 les VY sl
Jb.CM:JU;'bﬁ}a)[;.jééﬁfﬁ}ajd&\jbbﬁ):jQ‘)Lo..:;.)'\b.,\.:

r})débw&dbb).\m%\rr.&@l&bﬁiij

Olhlen Olasie i p Olays 5l s 9 S o 055 Glacam sid s S 6 S sl J:iul:.a &F N Jad>

S gid Vror 5o S g5 S oliad

(loneci il £ 5:550)

Oyl Slaseia

Oleys 5l Obys 5l
YV/Vo+VV/EY LY/ VEEVAYY
Yoo/ EVVY [AZANES VA

VYVY v/OOA
YVV/OAENE/N £8/8Y£Y0/4)
YOV/VVEAA/N » £0/V4+£YV/0Y

L /OYY + /AN
FAV/FVAT/EN ARVAREARV/VA
FAV/FALY0/AQ £V/VALY v /0Y

v /AVA VARNY

e S
o3
¥ ool 56T
e 5l s S 55
JERSP W ¢
¥ ool bl
S
slxe C)Lbﬂ U’
¥ ool 5ul

Tehran Univ Med J (TUMJ) 2017 May;75(2):135-40

http://tumj.tums.ac.ir

s S ks jlsles P<e/v0 Chi-square test i g bl Oga30 ¥


https://tumj.tums.ac.ir/article-1-8041-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-13 ]

OlSas 5 eslic sl YA

Ao e s S S8 Sl RIE0 B I ey S
s Ol 58 5 i e O R 0 Ol Sless e
O 53 (M 55,Sam JMe Sl paiie Sl 6 1S
ORIBl e s eld 2 oke laas B s sls Olley e
Melse 6 ol o S o Lal xS ol 4 oylgen S 55 Son slikes
Sl 0 3 O3b5e S S lasls b by, dnle e
O TSl ol en S5 Ss up dedie Lol (Sas Ll
S oML S Ol 4 &S ass S Sl eslial s res
G mt o Ll s e (S S S e
wrlse poop S 13 e Gl Ollay 3 ehis Sl
Sy 5 il glag o flis s (.JL.N Corex S| (Exposure)
Slse 5l S eolsen O30se glend g pizen 5 S1sl)
el 035 O Kin g3 580 A

ot &S (3 s (Sih o SN Sl Sl eslind
bt slge 5 gy (o me 53 Gl esss S g esle
Ll AL saES s wes oyl 53 Ll e Lless 055
odss S el Sl Ohlen 3 Sl iy S s axr s
Alad o pen (5ol b1y 585 (6,8 amed LIS o ol ol &S ol

s S I 3311 Jas 055 g0 (Slidos 5 S p o
S L esls S5 Ll sesly 53 eslinal 3550 (S5 LS me 53 5 el
Sl Glgan S Ollan ol b odel Cose (glaasil
Slawis, Gl s w03l plend sl Loagrlse kS
o plil 08 e eslial Sl Ohlen Gl Gless et
Sloys o Slassls 6 e by il e SKasl el
Olag S Ot wsad 53,5 L S 55,Se sl L1560
ai b ool Osn3l 5 s e A3 Osa3T LB o
waols Db bagrlse (5 me 53 a8 Jlays Ly 5o Ll s
35 S Olge 8 538 ol 55 sl Sl O pon
el e e 3 S e slety sl Sl 5 b
Ol e shyls Olslag 3 &S €3 S amd Ol5 o adlle slaasly
LS e oA Glos et ey cos S IS NEC
BBV Ol e O la IS 55,80 slans Al
5o o b ORI Rl S A B e 2l )
S5 Ll (e b n) Ol e 45 Yie s

FEEIF

} S_,n 2l das

ba ]

Slass 3l

S o O caw sl 53 IS g S slaas J_.gul._.» (3L RESIEYN
bL‘J"J"J“,J

Ol 3 O S 50,85 slded Ol UVl ol andllas s
odal sty glawsl & 38 5 sy supe Glss et
e Oloys Sl ey S 5 S sl lsbas il sdiasolis
Ol 53 spmse laOleys 1 dub s Sl Sl
S oy S el S 55 Koo sl gl Fsoly sl b S e
IS5 S sl s gl Rl Sllas ) miy s
[N PR VK SIS
o b Oble 5> S 55 S ) alis Slalllas s
A Yot I sl o s el el )5l ol )
4 S 55 Sn Sl ealital T gy Olasa Sl ey AS 55 S Slas
Slaal 50T S sl Gl 30 e s
53 Jold ok planil ) o5 fpes 4 3y adllas ) Lo
33 OLES edel sty (glaanl & 35 Oloys 3l w5 S (Zag
ot bl Sl e Ohlew 53 (A8 55 S sl Sl b
53308 SE/AY e 3l s esls OLE Sl Ll MY spas Jles
S i SRl ol dewy ade YE/E 4 Cangad Jka Voo
sdal Cowsay 15l plndl S e Slallae 53 S sy (5 le
NZUN
a0l 5 Dbl G 5 v e eSS la
ol Ol ol (g lel LDl stiaslis edas b (g0 Ol

VEe G IFD LY 0)lais VD 0,90 ) FAF Cutpm) il (K posle olCiils o 5 odCiils aloeo



https://tumj.tums.ac.ir/article-1-8041-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-13 ]

YA

Abbasi B. et al.

LSJJDCM.“.:)' 9 g,<:2.:j L?”"\“é'a L;LA nK..'L.hjj.é gy "LS;\JS}QS
Colem L & dile 38001 100A oylad 4 YAE JLe

Sl ol ‘j" L;)}LECMM.:) 9 g,<:2.:j L;.,J.,\.é.a LSLA amj};:

References

11.

12.

13.

14.

15.

Rowley JD. Chromosomal abnormalities in cancer. Cancer Genet
Cytogenet 1980;2:175-98.

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

Joiner M, Kogel AV. Basic Clinical Radiobiology. 4" ed. London:
Hodder Arnold; 2009. P. 246-58.

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

Rigaud O, Guedeney G, Duranton I, Leroy A, Doloy MT,
Magdelenat 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.

Kiltie AE, Anderson J, Swindell R, Barber J, Catharine ML, Brian
M, 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;51:55-
65.

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

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

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

. Bonassi S, Hagmar L, Stromberg U, Montagud AH, Tinnerberg H,

Forni A, et al. Chromosomal aberrations in lymphocytes predict
human cancer independently of exposure to carcinogens. European
Study Group on Cytogenetic Biomarkers and Health. Cancer Res
2000;60(6):1619-25.

Murty VV, Mitra AB, Luthra UK. Spontaneous chromosomal
aberrations in patients with precancerous and cancerous lesions of
the cervix uteri. Cancer Genet Cytogenet 1985;17(4):347-53.
larmarcovai 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.

Ochi H, Watanabe S, Furuya T, Tsugane S. Chromosome fragility
of lymphocytes from breast cancer patients in relation to
epidemiologic data. Jpn J Cancer Res 1988;79(9):1024-30.

Lee TK, Allison RR, O'Brien KF, Naves JL, Karlsson UL, Wiley
AL. Persistence of micronuclei in lymphocytes of cancer patients
after radiotherapy. Radiat Res 2002;157(6):678-84.

Wolff HA, Hennies S, Herrmann MK, Rave-Frink M, Eickelmann
D, Virsik P, et al. Comparison of the micronucleus and

Tehran Univ Med J (TUMJ) 2017 May;75(2):135-40

http://tumj.tums.ac.ir

sl Olse co hasy p b ol i Sl
Ohleg 53 e 095 Glacaw sl 3 S 55 S 550 Sl

5 ol Ol Sl e Sl oKaws Ol 4 M

20.

21.

22.

23.

24.

25.

26.

chromosome aberration techniques for the documentation of
cytogenetic damage in radiochemotherapy-treated patients with
rectal cancer. Strahlenther Onkol 2011;187(1):52-8.

. Venkatachalam P, Paul SF, Mohankumar MN, Prabhu BK,

Gajendiran N, Kathiresan A, et al. Higher frequency of dicentrics
and micronuclei in peripheral blood lymphocytes of cancer
patients. Mutat Res 1999;425(1):1-8.

. Desmaze C, Soria JC, Freulet-Marriére MA, Mathieu N, Sabatier

L. Telomere-driven genomic instability in cancer cells. Cancer
Lett 2003;194(2):173-82.

. Fenech M. The in vitro micronucleus technique. Mutat Res

2000;455(1-2):81-95.

. Gamulin M, Garaj-Vrhovac V, Kopjar N. Evaluation of DNA

damage in radiotherapy-treated cancer patients using the alkaline
comet assay. Coll Antropol 2007;31(3):837-45.

Kopjar N, Garaj-Vrthovac V, Milas I Assessment of
chemotherapy-induced DNA damage in peripheral blood
leukocytes of cancer patients using the alkaline comet assay.
Teratog Carcinog Mutagen 2002;22(1):13-30.

Distel LV, Neubauer S, Keller U, Sprung CN, Sauer R,
Grabenbauer GG. Individual differences in chromosomal
aberrations after in vitro irradiation of cells from healthy
individuals, cancer and cancer susceptibility syndrome patients.
Radiother Oncol 2006;81(3):257-63.

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

Jagetia GC, Jayakrishnan A, Fernandes D, Vidyasagar MS.
Evaluation of micronuclei frequency in the cultured peripheral
blood lymphocytes of cancer patients before and after radiation
treatment. Mutat 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
lymphocytes of breast carcinoma patients after radiotherapy.
Breast Cancer Res Treat 2008;107(1):25-31.

Acar H, Caliskan U, Demirel S, Largaespada DA. Micronucleus
incidence and their chromosomal origin related to therapy in acute
lymphoblastic leukemia (ALL) patients: detection by micronucleus
and FISH techniques. Teratog Carcinog Mutagen 2001;21(5):341-
7.

Hille A, Hofman-Hiither H, Kiihnle E, Wilken B, Rave-Frink M,
Schmidberger H, et al. Spontaneous and radiation-induced
chromosomal instability and persistence of chromosome
aberrations after radiotherapy in lymphocytes from prostate cancer
patients. Radiat Environ Biophys 2010;49(1):27-37.


https://tumj.tums.ac.ir/article-1-8041-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-13 ]

I [ ] ] VI l Tehran University Medical Journal, May 2017; Vol. 75, No. 2: 135-140

Original Article

Micronuclei in peripheral blood lymphocytes of patients with of the

Bahareh Abbasi M.D.!3
Nafiseh Ansarinejad M.D.%?
Farshid Fardad M.D.?3
Tayeb Ramim M.D.3*

1- Department of Medical Genetic,
Medical Biotechnology Institute,
National Institute of Genetic
Engineering and Biotechnology
(NIGEB), Tehran, Iran.

2- Department of Hematology-
Oncology, Iran University of
Medical Sciences, Tehran, Iran.
3- Cancer Pharmacogenetics
Research Group (CPGRG), Iran
University of Medical Sciences,
Tehran, Iran.

*Corresponding author: Rasool Akram
Hospital, Niayesh St., Satar Khan St.,
Tehran, Iran.

Tel: +98- 21- 64352390

E-mail: tayebramim@yahoo.com

gastrointestinal cancer

Abstract Received: 06 Feb. 2017 Revised: 15 May 2017 ~ Accepted: 20 May 2017 Available online: 21 May 2017
Background: The Micronuclei has been discussed as an indicator of chromosomal
damage in radiotherapy. This study aimed to investigate the changes of micronuclei in
peripheral blood lymphocytes of patients with of the gastrointestinal cancers pre- and
post-chemo-radiation.

Methods: This cross-sectional study was conducted in patients with gastrointestinal
cancers who referred to oncology ward of Rasool Akram Hospital in Tehran from
January to March, 2016. After obtaining informed consent from all patients, 3 cc of
peripheral blood samples was obtained for cytogenetic assessment in two stages, before
treatment and 4 weeks after treatment. The frequency of micronuclei was examined per
1,000 lymphocytes with two nuclei.

Results: Sixty-one patients were evaluated and 11 patients were excluded at the end of
study. Fifty patients (34 males, 16 females) with a 59.74+13.34 years old were
evaluated. 24 (48%) and 26 patients (52%) were in the less than 60 years’ age group
and more than one, respectively. 37 cases (74%) with gastric cancer and 13 cases (26%)
with esophageal cancer enrolled in the study. The significant differences were
meaningful pre- and post-treatment (44.88 vs. 364.4 /1000 cells) (P=0.005). Also, there
were no significant differences of the mean number of micronuclei between pre- and
post-treatment according the type of cancer, sex and age groups. Further analysis
according by age, sex and cancer of the esophagus or stomach showed no statistically
significant differences between the groups in micronuclei number. In other words,
chemotherapy and radiation in patients, regardless of age, sex and type of
gastrointestinal cancer is very significant impact on the micronuclei production in
peripheral blood of patients.

Conclusion: The number of micronuclei in peripheral blood increased significantly in
patients with gastrointestinal tract cancer (esophagus and stomach) under the chemo-
radiation therapy. It seems that this increase was not correlated with age, sex and type
of cancer (stomach or esophagus).

Keywords: chemotherapy, esophageal neoplasms, micronuclei, radiotherapy, stomach

neoplasms.
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