[ Downloaded from tumj.tums.ac.ir on 2026-06-17 ]

FVIFIE NG g0 ) e olaide £9 050 ool (Sidip p sl ol€0l0 (S350 0uSitils alao

o 5 (G55 (e OBl (yf IS 929 (ow

WAALY h ol gl VW V/T tdlie s s

0 AS>

. 9

Joolse S 3l e ol Wl iy Gl b 55158 olSaws ol o o Sl 5 odas Ol ik g dinsj
bl 5 b e Lot olan Sk o Ik e adis L (S50 Sln s oiS L3 51 (s0date
SIS s oLl IS bt oy andllas ol 51 s W 358 o g S o Jale 1 Sge Olgis
O s Dlis 3 FAY ¢ o i andllan nl 53 Sy P Sl or edae O s 53 Jlosd) A5 5586 52
350 dldgl a5 S gy (IS o8 ol 05 o ISEkr sz 51 Il s 5 ¥ 5 eame
5l 3,00 e 055 ke slad sl SIDNA 2l il oS 3l eslined b a5 DNA L S 15 L)
58S s LS s ol ASadir ) 4 PCR-SSCP 5, 5l oslinal b 5 ol ol suaal dals
N 48 LA ey i (05 FF 550 VAIIYY aadllas ol 3 clodtil . ds axtls 05 8 93 55 dloydal A,y
LSl 0504 05381 3 1 IS i 35 s adllan ] gl Bt Cliusl DL 5l3 5 Ul 4L
JS TN Jals 0558 cnl s el sdalie (sl JSCainr ol OLES JUesigl Ad 5 558U sty (WS 35,0
IS S e 05 o V4 081 addllas ol 53 Lles s oslize LT JISCE] 53 45 sl 3 50 andllae 5 50 Comar
3ol Ol o e Olay o 53 05 ol IS0 s S8 oS oy o b g Szt sl OLES 1, T
ol e 5 Sless Aol s iy s skabie 56K 53 Bl e ok, S cpl glaces ST 51 eslizad

Al ke Olley (pl jes sk

PCR-SSCP ¢ 5 s L codns Ol o (Jlojdg) A 555U ) sy S sudlS” lalS

i b plie s 09 s S Growth Factor Receptor (EGFR)

ﬁiﬁjm)&g}l;&tmk;u:jﬂ&p);éwléjtaidjjﬂ:

LGS Dbl d ool 428
T olB 2o 031350 Ao
Lot o el o K5
e

T gl gl TSl ol s

015 —F Gl g pliin 04,5
olids Koo 5 ol o]

Ol Dpdijlo Sdijlo Sy o sle oKl

sl b Lo gy Olecoy o (555570 05,5 =1
Hvoplons o rislsS 09,5 ~F Oyl ecsslee
Ol sl sl (5_})‘,(':‘4"[‘&/
LS oSl L Kzf oy, S -0
S sl silen 00,8 =8 Ol syl ol
ol sl utisle Slod s S5
Ol
+

pole olasls (3 OLLst Ok i s sl 5
S3Psml 05,5 0L (S

VYOV-FTIVALD 1 ils

E-mail: abedianlab@yahoo.co.uk

PRV

L1, EGFR 05 i (o3l olalllas *osls (28 J b 503
sy oS sl Jad e cilse g0l e 55w iy Il e
Il o 55 005 8 05 JLsd o EGFR 05 3 i
i el 55l gl slgn Ly odi 1S ol o Do "o 52 o
Osmn L 03 ol 03 35 g0 Gl s 258000 sk
2> (Gefitinib, Erlotinib) s ;S ] o SWT o asiuly

L5, » Non-Small Cell Lung Cancer (NSCLC) 4z M Ol las

WY

W

oy Ol 53 0 M Glap 3 48 Lsls Ol Sl l58

IF9e o001+ o,lad F9 0,90 45 led Ky pale olStils o ity ouSCiils aleo

3l iU S s Josle e 55 (Gastric cancer) sdse Ol

ol il e ol Al i Sl L Ol e 3 O
3 sy 03l e (5ol 43 hy al e s A (Sl
Jeolse T e S e Jale o S Ol 4 Sl
S 5> J55e Sl ren 5 Shems oy sSE 3 Sl gadae
a3 L S ladle s I il s s (ole
Sl 5o Jales ol B 0l 5 JsSse Sl sl o)

Epidermal Jloydgl Jdy 5 586 sty ol 4l S 05 Ol e


https://tumj.tums.ac.ir/article-1-183-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-17 ]

OLlSan 5 olgn ity Y-

423> 4w ds 4 DNA aJl g5 a i ol Q_P.-%OC
Y0 C glos casl Fr ks 480 € sles 5 a5 (gl ul s
Loy g VY € las sl YO i o b S5LT Jlast gl
s 4 ol L 5 2 YO sl 4 U F e 4 b S LT
ool s 4 axkad Coms O g0l (G S (al;glVYoCJ; aids Ve
54253V ST U3 SIPCR Jpaoms CodS ol (e
MI00 555 SOl ol o 4y Aoy p ] St 15,

. J.(,::) A% eslezwl (Fermetase, Italy)
WA Ll ST s pe Mok s Cogr 1 ASE N )
Single  Strand  Conformation %5, 3l EGFR 03514 5
o X S 2la|PCR S Polymorphism  (PCR-SSCP)
5 a8l s 4 PCR ESTs 4565 5b 4 A eslial Col
O3 81 APCR Jguames oo 5 A ploil 05551 o8 8l G 8 0
— L)) S o (Formamide loading dye) &S L 5L
ged oy slis LE.:B;G:_%Q.,\_AM.‘\OOC Slos 5y 5 el b gl
d= S5 s 5o Sl ol 18 5 (555 Aol
sl oLl GBI slas 53 Yor SW5 L cell V7 e w0 s Aol
Lol (3L ST g 0, Sl (55055 51 ol 53
s oolemd gedali o Ly Zagsy nl sl sdld eslind
sl aeslis A a8 5 T Sl sl sl S
sy 5 daldog, S s o anlllas 3,50 ol 55 5 M
\__,}XY ;U_A)"l U3, s Fisher exact test 535 5y, 5l g 3

1238 bl 18l 5 SPSS (gl LT sl 51 eslinad

Ladl

-

VA ot e 5 oI 058 53 535, VTY Ll aalllas s

3,0 ¥r Jols JpmS es S a8 S 3 ol sose 05 FF 55
45 Uiles sy odas Olb w4 Slte 3 3 AT Jal Ol 05,5 5 ol
33 3 PCR-SSCP s, b dd ) 5580 ) sty 0F Aok )
S 125375 Slbipsls oS IS 48 05 ol 51IA 514 0558
53 3m o i 3| oty e dmsOlis Y e A plonil el
PCR-SSCP v il oo Jlasy 5 58 05,5 53 55 Jhagsy

sly las 0580 ol s L e ko g5 4w EGFR 05 VA 055

o . o YU VY o
DL .w‘u_a})‘)_ﬂj‘}_..ﬁa.)\_xﬁd ﬂ)}é‘j .})‘bw.d.:

At ol edns Ol oy Sine e WY (555 45 (glanllas
A3 2 Bl e e oSMUI LEGFR 05 3 55 e slaigr
e s e 53l edee Ol 3 L b ier nl 35
Slatamar 55 5 035 2155 4 ately 55t (0l O S
Cmar 53 M b Ol S5 55b a0 il o pline il
sse an 1A
220k ol Gl ole b las e (J 5050 SlapedlSe 0 03
L EGFR 0) M i b el ol >l b 5l g3 5528

Uw..k_.il..vv_a JALANP RGP A u.;LQ_JAT

.rﬁ'uw)ﬁ,\.&uejjg\{wuﬁ):ow

S N 2D

Dl AY ols o andllas ol e 5 J S o5 S il
Ol oy (9 sSm sl 1oty 4y odiSanrl oo codan Ol s 4 D
S0l (Sd s p ke ol sk S 5 () Lastplal
S Wl J S @sas Fr pmen A3l e 1T 31,0 B VAR e
e s (SolSla il s 5 el Aol e Sy bu g
S s Sl il el g SToe Sl 4l oley
) Ll i e 51 5131 dan fas (sl 86 0
L bl (O )
oS 3l ot s 05 Oml & s 5l DNA | s
gl Al &S Sl eslinal b o 83 DNA s 5 331 ST culs,
052 Gl S5 S 15 Jondl) s2ws ok (O] 2] c05Lew) DNA
Al e
S e addllae ol s pola st ey Slo ey (ST
Silel cir L5 CBlEGER 55 ol 5114 5 VA 05551
A 5SS 5L i YEY 5 YAY b @ glankas olazs
Glo iy (2S1s A e3ls OLES Y g o3 oS I 5 SHlel
«NTPs V/Opl PCR 10x 3L Y/Opl |l YOul e el
DNA \++ng (Fermentase, Italy) Taq DNA polymerase */Yul
YOuI pm 4 o 2l Jhade ST Lculg o S Mgel2 Yul 5 o555

J_AL.Z L}.T)‘J_? MU)..:LiPCR Lguvﬁwﬂuﬁrl;u\ ey

IF9e g0 i) e o)l £ 0,50 ol (Kijy pole olTidls o S jy 0uSiils dloxo


https://tumj.tums.ac.ir/article-1-183-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-17 ]

Y\ Ol Jlak 4o suro Glb pew 50 EGFR (o 5LS g 05 0lSla 55 (MKdia ypay

ol IS o 7t s el DL 1 05 ol ASCa
APv Sy 355 s 5> Marchetti oy L3 Sladlas 55 odd
Vs S edalia WA 05581 3 St b3 b 4w (NSCLC & Sl Loy
s dali oS 53 553 3 VY oy s ol addlae 3 &S 54w
S Sllas LU sdalie ooslize U1 IS L 531 slaw lew
anllas iz ils S slite sl A oLl EGFR 0514 0551 s
05504 0581 4L 31, Lig> Lee s Mammano " Moutinho
4 ;3 NSCLC 5 odse (w)ls,3>1 Ohlaw 55 o5 5 4 EGFR
SSCP (s3SI ol Jrasis 5o a0l Olics & slize aalllas
Sk 5035 Ol Slaw 5 JES 455 WYY 204 058
3550 VO MU A3k o G g Sllllan il L Ll jon 45 A3 el
s Sl sl 81 51 8 VP 5 EGFR 03 )4 03551 51 bl g
Ly 5,3 VA slioss a5 Marchetti s *3 S 5518 |, NSCLC
ElE L 4S5 5,5 cdalis EGFR 05 )4 581 53 (Bl) g
Tl O plhe ol axllas

53055 30 Coow Sl 14 05551 Lo el sdalive slacii
A e pde s Ll e oS ke U Sands
EGFR 0 JSCidor (slaarlas a2l anllas 550 Comaz 3 05
e andlae ul s aS I ps s S edalie 0L 5y 5 S |
05 ol Olb i (6 5l 9o Cﬂ@@jbé&o)&w Ols o 3
Glaigr 48 LS o Ol Sldlas a3l o a5 LB 7Ol
EGFR 05 (38 (i slSbr 00 US (La0) 53 55 4o
S doy Ol Losl sl 51 s ,s V/8=4/A 53 (VA=Y (slads S1)
S oo Ol s 3 ba g nl o didiine 35 nl LNl
sl 5ol L oS

S ol cpl edias0las andllas ol 53 el edalin T IS
S sl e 05 VA 0558 53 e salie T IS Ol 0 5
B odd ool Slallle s 5 es s asllle )50 Cpna /)
S sy a8 e e B A sdalie Sos ies
2l Lamlas 53 VL 15 L oo ol 53 VA 0558
oSz Ol s o 5l odas Ol s sl 135 55 0 Lamanr
23l el s Gl sl a8 b e Ol Jlad s 3158
Ll 0 3 i 3525 Lo ;S5 aS | bolen 3l o

a gl b s 5 Ol Sty LEGR ($36S 05,8

1F9e g0 o) o)las £ 0,90 i lpgd (Kb pale olLiils o Sipy 0aSCiily alzeo

G sl Slan 5 @ 05,8 53 a 53513151 8T sl
O3 cpl 5o ekl sdaline (la ASlidisr slias Ws s & slize SSCP
e Ohlan 05,5 5348 Jle s Clon g g 55 dald o8 5o
(Ol e SIAY/%) Slas 5 i odaline &sline SSCP (5, &
sdalice J 18 05,5 55 S5 ol 45 Wi g 0L s3 SSCP (¢ S (g1l
L SSCP (5551 (slls (Oslews SHIATY) Sl Cidis i om i
ddedalioe J, S 05,8 5l aw 3 Sl ol aS Lo e Ll
A03ls Las 1y AL aw g1y SSCP (58165 S 55 5 5l 3l il
550 sline SSCP (g S (slyls 513151 L8t slaws (Y )
14 ijf\sscpw)ﬁjgajmyip@ﬁ.x>ﬁ;Uaafu

AL edaline O ol 5l

Cou
$lads ;S aS cul gadame a0 -5 SIS EGFR U
Sy GIS i oL S35 slae, sl VASY)
50l Al 3 b iy Bl 5l 0 o) IS il e
G ST glagls 4 23l Bl as 5 il 4 Skl

S okmm T aEl e g Ol 4 Slis Oslag 53 e ,S

— gl arls Ol Sooan | 0 ol Mo iz
03 od=e QUaJ.M: 63“4 C}:JMA}}LJ t"‘")w): YJ.JJJ‘)&
Sola onl el “JL*’G‘:!.éL‘L.J)):'S St slaglel
Cmezr 3 EGFR O 53 IS b 55y ooy shie a4 anlllae
axllas U_-'-‘ )‘ JJ[} GLIJ QA..»/‘ ol fBU] 9 f‘)b Q‘j._:.‘ JL«.&
53 s o OLES 13 BGFR 05 5IA 05581 55 A oo 550 s

s, WY s 1y 05 ol A S a5 Moutinho asflas o5 >

VA5\4

o

S sl WS 5 Gher gt 05 (e sdes pyue)lS 50
S plie ol aalllas ol L oS 5l OLES 1) 05 cpl VA 0555
03351 31 & slize SSCP (6 5 amw sl anlllas 3 a5 | sl
Jx8 05,5 5 i a5 Ollew Sl 84 slias 5 S sdaline VA
352 S (Y JS8) sy oline SSCP (65801 555 a6l
Ol =l s Camazr 5 05 ol osline sla g 55 5 sdasOlis

G 03581 orl o ok plamil Kos Glatasn mes AL


https://tumj.tums.ac.ir/article-1-183-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-17 ]

Jeivad F. et al. £YY

S5 kS s 5 e dsb SRS e Jlpdgl as, S
AL s AiS KaS odas Ol s Ol yles 3
23 mils asbObl Sl s Jols s cnl [l
Colem Ly oS ol 035 YA US 5 A Jlir 53 L3l ol )18 adais
oo 3 OBty sl 0 ] O35l (S35 ke oKl

MQLS)\S)‘MV_AJu_.»)j.;u_;\):o.,\_,mgg;s)_.;}\f]

S OS5 op b Sleys SLalS o sSusil 5 ol Kilesl

s 1 o ale (6) e plel Ollagy g 5K sl

References

1. Dicken BJ, Bigam DL, Cass C, Mackey JR, Joy AA, Hamilton
SM. Gastric adenocarcinoma: review and considerations for
future directions. Ann Surg 2005;241(1):27-39.

2. Liakakos T, Xeropotamos N, Ziogas D, Roukos D. EGFR as a
Prognostic Marker for Gastric Cancer. World J Surg
2008;32(6):1225-6; author reply 1227-9.

3. Dragovich T, Campen C. Anti-EGFR-Targeted Therapy for
Esophageal and Gastric Cancers: An Evolving Concept. J Oncol
2009;2009:804108.

4. Varadhachary G, Ajani JA. Gastric cancer. Clin Adv Hematol
Oncol 2005;3(2):118-24.

5. Mu XL, Li LY, Zhang XT, Wang MZ, Feng RE, Cui QC, Zhou
HS, Guo BQ. Gefitinib-sensitive mutations of the epidermal
growth factor receptor tyrosine kinase domain in chinese
patients with non-small cell lung cancer. Clin Cancer Res
2005;11(12):4289-94.

6. Liang Z, Zeng X, Gao J, Wu S, Wang P, Shi X, Zhang J, Liu T.
Analysis of EGFR, HER2, and TOP2A gene status and
chromosomal polysomy in gastric adenocarcinoma from Chinese
patients. BMC Cancer 2008;8:363.

7. Lee JW, Soung YH, Kim SY, Park WS, Nam SW, Kim SH, et
al. ERBB2 kinase domain mutation in a gastric cancer
metastasis. APMIS 2005;113(10):683-7.

8. Yokoyama T, Kondo M, Goto Y, Fukui T, Yoshioka H, Yokoi
K, et al. EGFR point mutation in non-small cell lung cancer is
occasionally accompanied by a second mutation or
amplification. Cancer Sci 2006;97(8):753-9.

9. Mammano E, Belluco C, Sciro M, Mencarelli R, Agostini M,
Michelotto M, et al. Epidermal growth factor receptor (EGFR):
mutational and protein expression analysis in gastric cancer.
Anticancer Res 2006;26(5A):3547-50.

10. Marchetti A, Martella C, Felicioni L, Barassi F, Salvatore S,
Chella A, et al. EGFR mutations in non-small-cell lung cancer:
analysis of a large series of cases and development of a rapid
and sensitive method for diagnostic screening with potential
implications on pharmacologic treatment. J Clin Oncol
2005;23(4):857-65.

11. Lynch TJ, Bell DW, Sordella R, Gurubhagavatula S, Okimoto
RA, Brannigan BW, et al. Activating mutations in the epidermal
growth factor receptor underlying responsiveness of non-small-

14.

18.

20.

21.

22.

Ll o e gy 5S35 oSSl oS lge slas s
53 MSddar Le aadllee 550 Comaz STV 3 &Sepl 4 a5
O aS ol ol ol sdms gLl ol ol oy VA 0555
Camezr 5 Sglize M sl IS5 ghils 0555 ol dacumar e
ik (5,8 a8 s s e slgt 1Al o anlllae 550
20155 e Vlazl BGFR (530S 05,8 ool 00 US (la0 s S
et 3 ol S i ) 6Ky (olen ST L2
05,8 Sl ST Ld 5l el Sl la, el 5l eslina

cell lung cancer to gefitinib. N Engl J Med 2004;350(21):2129-39.

. Pao W, Miller V, Zakowski M, Doherty J, Politi K, Sarkaria I, et al.

EGF receptor gene mutations are common in lung cancers from
"never smokers" and are associated with sensitivity of tumors to
gefitinib and erlotinib. Proc Natl Acad Sci U S A
2004;101(36):13306-11

. Moutinho C, Mateus AR, Milanezi F, Carneiro F, Seruca R, Suriano

G. Epidermal growth factor receptor structural alterations in gastric
cancer. BMC Cancer 2008;8:10.

Paez JG, Janne PA, Lee JC, Tracy S, Greulich H, Gabriel S, et al.
EGFR mutations in lung cancer: correlation with clinical response to
gefitinib therapy. Science 2004;304(5676):1497-500.

. Reis-Filho JS, Pinheiro C, Lambros MB, Milanezi F, Carvalho S,

Savage K, et al. EGFR amplification and lack of activating
mutations in  metaplastic breast carcinomas. J  Pathol
2006;209(4):445-53.

. Nishio K, Arao T, Kato T, Yokote H. EGFR mutation in various

tissues. Cancer Chem Pharmacol 2006;58(1):39-41.

. Gongalves A, Esteyries S, Taylor-Smedra B, Lagarde A, Ayadi M,

Monges G, et al. A polymorphism of EGFR extracellular domain is
associated with progression free-survival in metastatic colorectal
cancer patients receiving cetuximab-based treatment. BMC Cancer
2008;8:169.

Babaei M, Pourfarzi F, Yazdanbod A, Chiniforush MM, Derakhshan
MH, Mousavi SM, et al. Gastric cancer in Ardabil, Iran: a review
and update on cancer registry data. Asian Pac J Cancer Prev
2010;11(3):595-9.

. Malekzadeh R, Derakhshan MH, Malekzadeh Z. Gastric cancer in

Iran: epidemiology and risk factors. Arch Iran Med 2009;12(6):576-
83.

Lee JW, Soung YH, Kim SY, Park WS, Nam SW, Lee JY, et al.
Absence of EGFR mutation in the kinase domain in common human
cancers besides non-small cell lung cancer. Int J Cancer
2005;113(3):510-1.

Crew KD, Neugut Al Epidemiology of gastric cancer. World J
Gastroenterol 2006;12(3):354-62.

Mimori K, Nagahara H, Sudo T, Ishii H, Yamashita K, Barnard GF,
Mori M. The epidermal growth factor receptor gene sequence is
highly conserved in primary gastric cancers. J Surg Oncol
2006;93(1):44-6.

IF9e g0 i) e o)l £ 0,50 ol (Kijy pole olTidls o S jy 0uSiils dloxo


https://tumj.tums.ac.ir/article-1-183-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-17 ]

Tehran University Medical Journal; Vol. 69, No. 10, January 2012: 619-623

Tyrosine kinase domain gene polymorphism of epidermal growth factor
receptor in gastric cancer in northern Iran

Fereshteh Jeivad M.Sc. student’
Saeid Abediankenari Ph.D.”

Mohammad Shokrzadeh Ph.D.!

Maryam Ghasemi M.D.?
Tarang Taghvaei M.D."
Zarbakht Ansari Ph.D.>
Mojtaba Najafi Fard M.Sc.?
Hadi Hassannia M.Sc.”
Mino Sayiari Mazandarani
M.Sc.b

Elham Biranvand M.Sc.
student®

1- Department of Toxicology and
Pharmacology, Mazandaran
University of Medical Sciences,
Mazandaran, Iran.

2- Department of Immunology &
Microbiology, Mazandaran
University of Medical Sciences,
Mazandaran, Iran.

3- Department of Phathology,
Mazandaran University of Medical
Sciences, Sari, Iran.

4- Department of Internal, Imam
Khomeini Hospital, Mazandaran
University of Medical Sciences,
Sari, Iran.

5- Agriculture Facualty,
Mazandaran University of Medical
Sciences, Sari, Iran.

6- Department of Hematology,
Mazandaran University of Medical
Sciences, Sari, Iran.

*
Corresponding author: Department of

Immunology, Faculty of Medicine,

Mazandaran University of Medical

Sciences, Khazar St., Sari, Iran.

Tel: +98- 151-3247805

E-mail: abedianlab@yahoo.co.uk

Abstract Received: September 25,2011  Accepted: October 29, 2011

Background: Gastric cancer is one of the most common diseases of digestive system
with a low 5-year survival rate and metastasis is the main cause of death. Multi-factors,
such as changes in molecular pathways and deregulation of cells are involved in the
disease development. Epidermal growth factor receptor pathway (EGFR) which is
associated with cell proliferation and survival can influence cancer development. EGFR
function is governed by its genetic polymorphism; thus, we aimed to study the tyrosine
kinase domain gene mutations of the receptor in patients with gastric cancer.

Methods: In this experimental study, 123 subjects (83 patients with gastric cancer and
40 normal subjects) were investigated in north of Iran for EGFR gene polymorphisms
during 1 year. Genomic DNA was extracted by DNA extraction kit according to the
manufacture’s protocol. Polymerase chain reaction single-stranded conformation
polymorphism (PCR-SSCP) and silver staining were performed for investigating EGFR
gene polymorphisms.

Results: The participants included 72 men and 44 women. Gene polymorphism in exon
18 was present in 10% of the study population but SSCP pattern in exon 19 did not show
different migrate bands neither in patients nor in normal subjects.

Conclusion: 1t seems that screening for tyrosine kinas gene polymorphism of epidermal
growth factor receptor in patients with gastric cancer and use of tyrosine kinas
inhibitors could be useful in the prevention of disease progress and improvement of

treatment process for a better quality of life in these patients.

Keywords: Epidermal growth factor receptor genes, gastric cancer, genetic

polymorphism, PCR, single-stranded conformational polymorphism, SSCP.
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