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Abstract

Background and purpose: Breast cancer is the most common cancer in women. Most recently
C3435T polymorphism of MDR1 gene is considered as one of the major causes of drug resistance in
treatment of this disease. This study was conducted to investigate the relationship between C3435T
MDR1 gene polymorphism and treatment response in breast cancer patients.

Materials and methods: In this longitudinal study, blood samples were collected from all cases
and gene polymorphism was performed by PCR-RFLP method. Then, all patients underwent
chemotherapy and patient response to treatment was evaluated. They were divided into two categories
according to clinical response to treatment and lack of treatment response.

Results: This research included 152 women (mean age: 49.84+10.95 years) with breast cancer. The
genotype found more frequently was CT (49.2%). Among the patients, 74.3% responded to treatments
and in 25.7% there was no response to treatment. We found no significant differences between different
genotypes in response to treatment (P=0.485).

Conclusion: There was no direct relationship between the response of breast cancer to treatment
and C3435T polymorphism of MDR1 gene.

Keywords: breast cancer, MDR1 gene, gene polymorphism, C3435T

J Mazandaran Univ Med Sci 2019; 28 (169): 98-107 (Persian).

* Corresponding Author: Reza Alizadeh-Navaei- Gastrointestinal Cancer Research Center, Mazandaran University of
Medical Sciences, Sari, Iran (E-mail: reza_nava@yahoo.com)

98


http://jmums.mazums.ac.ir/article-1-12143-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-12 ]

Od—3)l—s (S W)} 3 eg— 1 coll dhibba_) ns

(QA-16V) 1RV Jus o 199 a)lad el § Cuny 0)9s

Jayloja s awl LMDR1 yjC3435T puusjgo ;1 bl
pliny yls pu yljlay

'Ol po 3315 o3 S|
' les 0l jule Lo,
"2l Ol el
" g3zl oyl pl
PRI
2SS 191 o>y punl
T2 158 eolle
23S
S bl Ol e 4 065 n 5 8 n ale 53 5 065 Ol 05 s 4w Ol 59300 9 dilas
MDRL 05 C3435T a5 go Ay (Ot Ol (5l Oley3 53 (55513 Cunslie o gt 55 0k = e slactle
Olal 53 Ol O ;s ay Mo Olyla 53 Ola)s 4y Gl b ety sa by 0l BLIT el Sla b aalllas )l e
NERUS RGP
=7 5332 PCR-RFLP 25, 3l eslizul b ¢ jlow 5131 ¢Ks 555 DNA ful Jsb andllas ol 55 :y g 9 dlge
FS5 Gb Oleys 4 Ol fnly wmb B3 0leys S Sl e T35 Gk Oslay g 28 5 513
AL e Olays 4 gl pude 5 Oleys 4y (Il el s ¥ 4 Olle 5 48 G50 Gleys
FUAFEN /20 LadT v o K5ln &5 b 5 )13 vy 2 35 90 dioms Olb v 0 Do 03 10Y andllas 1 53 slaidly
ol plasil (Sladle s ag Olyley Lo ys VEIY s (Ae )3 FA/Y) CT s 555 o odalie ol 955 o 5 b 259 Jl
sla 55 5o 0beys 4 Fol 53 Sols s sl Sl s LS salin Foly A3 YOIV 53 5 Lis gy 00ls
P=2/FAD) s sdalive Calides

C3435T ¢ 35 ucd 52 (g MDRL 03 Oty O 252418 (5l 519

4o )i
O o 51 oy 5 05 O o o F sl Oy O Solow 318 Ogkan Yo 51 i 5500l Olg

Ol s e 40 0L ;e 5 &5 0 Jsle 093 et O3> Solaw (ol L) siST ST 5o 5 ki n ey O
E-mail: reza_nava@yahoo.com Olyijle (S pske o&sils (55T o3 5 Slidios islae (plre Ol 165l = (2lgd 03 jule L) s giaune ilge

Ol e sl clputi3le (K 2 ke o8ty ¢ 1S o8 Ol Dliiind o 5yl )

Ol sl e85l 03k (S5 p ke o231 ¢ 2l 58 Ol Dl S 10 0658 580T- i o 05,8 (52315 Y
Ol e sl clputi3le (St ke o8y ¢ 1S Ol Dlidid S pm ¢ S50 5 oo (5505 L3l oy S X
Ol e st 0553l (ST pshe oSl ¢ Sy 0aStils ¢ STy (s sl F

Ol a5t e85k (S o she o8l gy DM S e (5503 05,5 5lskel B

Ol et ik (S 3y ke o8l ( (S 5y 0aSails ¢l 05,8 5Ll &

WAV//YA Ly guad e, WAV/Z/A: DSl g ¢l )l 6 WAV - il 6

99 1NV g « 199 oyladds celiiae § Cuny 5)9s ohjle (Al ok sl dlas


http://jmums.mazums.ac.ir/article-1-12143-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-12 ]

L MDR1 j C3435T eund)gs ¢y bl

Olgie 4 aS 40T 0,00 b g o 53 (10RO S
39 s 55 e Daglin ) 53 g Jule S
&S 05 ol il s MDRL 05 53 0y g0 b
#3505 o slid a3 P-gP ol | 5 5 SIS
Eblons 3 Sl o Sl g5 53 5 S e
(3)'}_,:5; S35 = MDRL 05.08)3,ls & ok
55 CBA35T by go o 5 sails 1,5 (7G21.12) V
5SS 5050Ls S35 HIFr 05 2 V8 055
€l G g yls Caglie 4o 5 dldS 10T
35 53 (SNP) s ¢S 5 &S ok (1 )AEL
5, Slas ek o 45 Sl ol 5o 5SS MDR1
LUl ol 5l sl 5 555 oo 5 3 5 SIS-P
3 S 055 .09 as CaiS Hoffmeyer Lw s
50535 (s 03 AT A 5 by sn O
Ol 31ONC el 0l oLwlid 03 ol 09 2
C3435T iy pn by <05 2] Sa o by (s5le5
6 s el 31YF (35581 45 (151045642)
MDRL 05 5, Shee 5 0Ly o 45 OACwl i3, 55
LCTLTT sl @lls o,531.003,018 . 56
ol et 033 33 55 1 SUEP 5 Shas 5 0y 2l
MDRL &5 Slal i g 505" 5 o &5 il 0
Slad sk 15 53 ol js g Cale 21530 5 055, 5
5ol (ML 58 e Ly 5035, I !
A5 5 5 Slagmeds oy 0 e S (S C3435T
SLatiaslie 5 s ol p ,ux 53 OT 28 oS ol
31 Sl 53 5 (TN 515 SLalis 3y 5n 513
YDl 0l oy L) ) Gl (sla e
2 Bl 5 15 ¢ (S5 Dk SU g ar sl
33 @33 Slalllas oS S -0T 515 (YOO s aiaa
L aadllan ol ot plonil 5587 et 55 4ia 0!
LMDRL 03 C3435T e 3n by Lo s ook
Oy O s ay Mo Oyl 53 Olays ay ey
S 28 03 b SIS s sdiS s

el ok pll (Ol 5ke Slael Il s 5 ¢Ses8T

Calidee (gLastss 53 HLeT cpl das oo 1SKE5 06 5s
Sl b Jole o By (6 @Al 0 sl
Sl 5 395 S4B Nl i Ol Ol s
OBl o Sl ol g dlor 51 55 ) 20
Cladsln Il Skl o an3l ol
A3 dhe (2l 04 @y Jlel 5 0l Oy
Ol e 4 Syl st il o S 3 e S e
ot M 5 p2n 4555wy s I Oy
L o adal A& 3l a3l gors PSomb o s
S@AAD) 3,515 Dby O w4 Yl [l 20158
e slin (Ol Olb s 4 Vs Olslacy Ole s> SHISCe
Sl s,ls 4 o Ohyle opl 457 (5o 5b &l 5550
5ok pglie L)l Fsline 5] L;uﬂs&mfgmsu
o Gbsn OLays 0555 &S5 g Olslay oo L 8
Cmaslin 53,2 01000055 oo pslie bag 1331 (6015 3hiss
3 b ol g2 AT s (Ol O o (slad sl 5
0Lz an bsi e Jolse ¢ (dams (S0 s )8 aor
e e S 5 0 56 Y pmmme (S8 052
S LSL"’V—“:;&-‘ Colg 5 5 oben O )3 508
g3 b 235 5 ui; 5s Josts Sl 0553
(I 25 5 dy Gl ply sdme sl LT
ol 03 5 b a5 oS o a5 sl d S
Sl a5 (Js5 s Al Gl s I Sle g0
55 03 Al on oS Aien (alge 0 5 g dla
Lewly ol 53 (V) AS 28 sla) Cnglan sy
Je e 3 S '(MDR) Sk ayls Cuaslin
53 SLeys (ot U TS b odas I3 5 (g5lew 350
L5, )3 MDR U g slize 6“’:'-“»"&” ol O
33 e 1Al (63050 4 O 5 p dhor OT 51 45 055
ST G s i« Jsbw as o iyl bLE
0> T Slad sk o 5 S5 51 3T (Sla S
e el 4 (g el (b i slaply
L g3 pand 20l 5 Jsbo Jtls oaT il

1. MDR: Multi Drug Resistance

1WAV ag « 149 s)laid (@l § Cuny 5)9s

ohsjls (Al eolc 2GRSl alas loo


http://jmums.mazums.ac.ir/article-1-12143-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-12 ]

) Sasmb g gljec aalj Lislas psl

asdllas opl 53 eslinal 3550 (s sl Sliaseiin 1) ojled J9ue

PCR product size Primers sequence (5'— 3') IS name Position SNP
TTGATGGCAAAGAAATAAAGC
207 bp CTTACATTAGGCAGTGACTCG rs1045642 87509329  C3435T

Hp S LY sds sy g0 anlad 55 g

ST 5DNA (L o)1 o yo & ok ) Szl (SLDNA
STl oslial LSS 58 S 515 51 5 51 s le
08 Jlasl slos | 5 ¥ o5lads Jd wlul , RFLP-PCR
3 ol OV s e 5 A5 plol 5 Sl a5
SMS 5kt s V0 58T U5 655 = PCR 25
PCR oLzt 5l Slaaabl 5 oy 5 (V ojlas ; 5ai)
39domn  5TL s 5T s ) g0 0ds 3G Y guames
(=22 S RFLP oLl 6l .23 8 1 3 Mbol suS”
0305 A 5550 5k o YoV (655  grame o 5T
st p S5 MBOI 675 suoee o 55T 51 MDR1
sH#ERO811 " L, ( gls—J Thermo  Scientific)
s L STy b glsee s esleal LOt:00424169
MBI 04875 gutows 00 5T 25 Son o/ Jals o 5T
Sole ST s Sl oy 5T 50 2l S ¥
by lie 35 PCR J e 2y S Ve 5 5L 5
a5 YV les 3 Sl V9 Sods a0 odeT Sy
w2 AT ol s el ol 4S5l S L
53 il e (5IGATC-3) (5L i F JIy S5
Jds 4 CC ol 3 L Wild type & 55 5 s 51 3
S5 aalas 53 0 5T glulis Kol 5C PT 5
axkss 53 5 0ld 4S5 PCR U guames (gL i Y1V
C HT s pde 55 o sl (55 S 7Y 5 1F0
3 AT G s plols oSl T T i
Aal i amksd o 53 (68U o 5T ol pls 0 0 e
SLads sa5 53 (63Liccin YoV J puamee Olas 5 Cils
33 Sl Sy B U TT ol & s K5 e
L a (055555 58 3,9) T 55 8 555 &) 50
03,5 Sy athy 4 by e (G5l L YV 5PV OO
odalive 16 55555 SN U5 )3 03,050 5 b

b b9, 9 slge

Ol s a0 Ms Ol 655 2 (Jsb adllas ]
Oyl 0l lS 4 Ot i plomil Oy
i 5 0 02795 53) osb S5 4 oS anrl o
Ol (6 law &5 L3 95 (05 3le Oliwl cnaies B 9
oaliial U 5 jauass G g oS Lo 5 OT )3 Ol
g el Aol (G5 5Ly sl 5 (b glai
4 el 53 MDRL 05 o) s by LLSSI (o)
Sde g S e Oyl (Ol Ol Oyl Oloys
Cas 58551 Lo 5 VWA Sl gltzl 5ol VA JSl
3ya e 0T Olays 4 ey 5 48 5 515 (6,85 Zow
(&35S Sla i s el 23 815 S5
S Lo iadd ploa jlake oS Shle
555 0dd bl LT 55 oley 358 L 5 L JS7J
i 48 5515 Oy JuST (ol o o sl b
35 55 5 adls Jolie e Olia (6,5 45 355
250 X 48 K513 ol o Lo T by
Jlie Ol (6,853 L 5 Ol Olen IS (6,855
b pe sla e Ol e 4 il ls (315 sale )
Cota gl Ol gie 4 Olslay plo s Hd 8 8l )
3,00 51 adlas cpl 55 . O)LAs 4 S L5 s Oleys 4
Sl slaad gl 13 055 (o B 25 (o) 5 2) 52
Oy (e ga b 4z § EDTA slasil A 3l
plel Ol oy 53 815 Ol o ol S oSy laT
o Sl o p3 A 533 53 5 Jite (55l (o)) e
Tl o A8 (6165 ST plil Ol b
SDNA #l ol S5t gy 5l o3kl L) 055 DNA
3l eslial LDNA CiS 5 plawl (S 35 oS
sdalie Uy 5587 5,585 501 U5 (535 » om0k
50D260/280 (slacsds w5 5 b g o LiL ST
S a5 7Sl 31 b 51 OD260/230 o i oa
5 1 5 S ol p i S aalllan 3 B A
5 b i 1S 5 SN o jled dsitmr Gollas
s b NCBI sledb! ¢SGL s 0T Cooliazs|

lol 1BV agy « 149 s)laid (@l § Cunyy 8)9s

ohjle (Al ok sl dlas


http://jmums.mazums.ac.ir/article-1-12143-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-12 ]

L MDR1 j C3435T euuid)gs (13 bld)l

g3 J=3 5555 03101 s 5 (Triple negative)
e ¥emm jljrf 3l Aoy YV 5 565 0beys

b sl 55 I F els Jsd o

0315 0L sl s MDR1 05 C3435T 4o 5o

WJlw 08 55l 81 5 0T wlwl 4 a ST Cul ol

eSS 535 CT ol odaliin i 55 0 15 i

GYL g Jle#r sl 3l s S b 5506 CC s s

Byl eyl ple il 2w CC LS s

M Oley S5 A 5L 5 I Sl ¥ osled Jsue

e Ol
SslA B
Lo s () sl =
VAV [} JesTls
VO/A ¢ Nad S5 sn
A ) Sylse ple
FA N &
A% Y e 055l 0k, S
rA 1% el
Ll 2% &
Yo YA s RYYOS PRpNT Y
A0 1% aiial
FV/F vy FX s
WA v TA-¥Fe
716 ). F-F4 (MM Bl ys g5, 51 J 5 pn 5 05100
VD 2 e 50
WA v aial
ov/s A e
Yy 0 e Her2/neu s ,u
Y5 FY aial
(A% ar e
e Ki-67 51
YAA ) aiial

Slac 55 53 Obays g el 0 0)led J g

0L 1, MDR1 05 C3435T by ga oy Calies
VoA o) 50 sles VOY 0 Eaoma 93 ad o0
0305 gely okl el 5l Olajs 4 (Ao ys VI/Y) ey

CAEo AML.Z.A C‘#L'" L(M)J YI\/Q) JLQ.::: f? J) 9 “U"j{

(Y oylacis sad) oy ¥ 5,8T U5 055 oo 5T
00 S LSS S Ol s 5 s S L

W35 s 0 S

Jlasl sles LMDRL (sla sl 3 LPCR el 5 :F o5kods Jgua

>
3 Kl a3 0F
Cycle number Time Temperature (°C) Stages
) o min af Initial denaturation
s A Denaturation
\g Y. s o Annealing
¥.s vy Elongation
\ o min VY

Final elongation

D8l 5N e Lo 5 ok (65T e (slaesls

Slalp adely (238 515 Lo 5 4525 3550 SPSS
LS poe 03T G b3l Oleys a el 5 o 85
Tl 03 308 e U o st 4 A el
o3l ¢Stuad O som 5 3l b 55 cm py Sloys
J_EJJ>L;)|;U’;MC)1};94€'/'bj|jr§pﬁ>&a.u

b as §

b 43l
3550 & Ol w49 Ms 05 10Y anllae ol s
Ol oy Do O o o S0ls 43 5 513
¥oosle—d Jgda 39 JLw FAU/AFEY /40 cate
O s 4 Sie Ol S5 5L 5 b Slaasea
VAV 53 0l s 0T olal oS s o OLES |y 2w
g5 Aoy VO/A 5 JLSTIs 3= 3 Ohlas Ao
o3 FE/N 5 05 sl 0,8 Ao ys FA 35 LY 50
w45 (65lew A0 Sl diiils Oy 2w oki S
b 0T 3 HER2 5 0 s 05 ol Sole

u.&.‘.na\_ilfu)}:fl_é(u):/\/?)y}_n/\ 39 0dd

v ol t MDRYL 05 C3435T dy gn by Slaci 55 (sl 3 amlin 3F e Jgor

5 osS
Sl e e SV s Jl s JleoV-04 FXIPN WY L] 5

Loy Sldss EW-N sl Loy sliss Aoy Sl

(i Y L ). Larid ) g W TT
FANV Ve wor ). FF/F Y. 04/0 FF cT

AL S Ol

YN 2 va/f ¥ YY/Y Ve %4 W cc
Voo \oy Voo r Voo £ Voo vf g aree

1WAV ag « 149 s)laid (@l § Cuny 5)9s

ohsjls (A} eole olEibily alas \oP


http://jmums.mazums.ac.ir/article-1-12143-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-12 ]

) Sasmb g gljec aalj Lislas psl

L!w}iTr_.é.a)'l ool Slabad s RFLP 7ol Y osled 5 g
Ladder: 50 ) M ¢Sal coys ¥ 5,87 J5 (555 2 Mbol o 5T
CT b5 L OsSism sla sai ¥ ) sla oSals ¢(bp
eSale STT b5 Lo SK5pen sla 45058 5 ¥ (sla oSl

CC b3l o ssen sla 65050 5 F (sla

- .
OMC".U.“SLA()LG‘)QA{MJQV\ ‘u;-")_,{))}‘o‘)\-&:{
‘}JLA).} c.w\.i ‘Q‘J\Aﬁ M‘)J Yq ‘)J_} v\)‘)ﬁ oJ‘J C‘NL"'
(alq._;\ GobT Slasle el g Sl ys 5 LS edaline
BL QL_A)} i_ZG_wL‘v_ BE LSJ‘-\S—:’*‘ g_})t'_‘>-‘ ol
A oML&AJIN‘SLAgﬂJ};}

~ k}:E>J b ca;)QQ‘J&MJChang Aa.ma.e)b
Ol a8 Bl 53 i Ol o a0 Ss Olsles 595
L9)3 )16 3 g2 5 ()l gna

= s J= 5 oo Rodrigues asdlas s omeas
(V)dis il bl o o onl s b o
A5y pnar ol anlllas U Oladlas pl (695 8 S
W}y&&‘d‘ﬁj}}&‘)&@)dﬁ&d&ﬁjﬁ
Sy bl Obeys 4 C«L LMDR1 o5 C3435T
o3 skl A ST 8T Ol anlllas ol 5 sl
Al e g 3550 4w O ;s MDRILGS 0Ly )5
DL le_{@ )Thabet A;JLha DL 4§ g;.w‘ JB)J d‘i‘
gs_lngLE.:l_:Lg)bLb.an_i‘t_:CCg_(_;j}jcﬁm
Y3 g ol jon (5 S

o sl e Ul s 0, 5 Buda andlas s

IS a4 G 95 ple b aculie 53 CC slac5 565

ga_.al:»‘_;u%..;,;j);ou)w'@gwuﬁme)mw&
MDRL 53 C3435T o, 50

Oloys 4 feuly
=~ & S5
©ls s
EW 3 sl Lo sl

YY/A ). VoY Y T

C/FAD YA/F Y\ vv/§ or CcT

v W #¥/4 Y cc
Voo 123 Voo VoA [

ods plonil (LT Slwloes bl Culg 3
L;u%};jyob)sqéﬂlipg)b@d)&&\
32 Il ol b d(p=2/FAD) At odalive Calises
SLr G55 4 Ced CC 3 585 55 Oleys 4
ESard e S5 Sl esliial L gy 5 08 S0
Lawlie 5 TT/ICT 5 55 Gl = slys C_-Mli
S VEF I 0 B OY sy, S ;3CC s
JLu#r VU w0 8 53 5 (C195%=1 /V\-Y/AD)
0% ;5 s 03,5 (C195%=1/00-Y/A) I, \/FO
) 355 1> (gme HT S 51 b5l pl oS 5 L
0L OV w03 8 gl Pp=+/FO) sP=2/YYY 55
(Jdr 5L amlie js Jle#e (VL 5 Jl
ASS 3 Jeole Y pams 5 Y ) 05lad sl
A3 V0 38T J5 s, I, MDRL o5PCR
T 5T o 5 (V oslais  ai) SIS
Aoy Y’j)l_?TJj‘sjjj_beol ol =S 5 gl

MJ@QL&;\)(Y a)uﬂjﬁaﬁ)

ST U5 635 = PCR &Y yamen 55589 2SI 0slod pgucti
Jgmama ¥ 5 Y o) ol (Ladder: 50 bp) M ¢SCal> ¢y 1/0

5b G YoV 651451 LPCR

1ol 1MV 1agd « 149 o)laids (ol § Cuny )9y

ohjle (Al ok sl dlas


http://jmums.mazums.ac.ir/article-1-12143-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-12 ]

L MDR1 j C3435T eund)gs ¢y bl

Ol e Syl ot 2131 L C3435T ) g s
Lo ol 6ty o a5 4y gy PP o ot i
S 3 5 s e sl Sl S 3 Sl S
ol 03 el ol o (S5 5 @315 el
P 4 § ok Plan Sl 5 AL Js el
waujgdugcj_m«ﬁo&ﬂ);
L b g0 Gy ol B 25 ell 65
DAL o aseial Olarpn 55 O 1w g5l 5 La
035500 S 4 Ol 5 o ol anlllan (glacys gioes
S S Ll 31 L 4S5 yas o )Lsl (-8 ok
S pesia iy e NG OISOl
s p i Slllas ol 1 (8w Ol e 4
&l SMDRL 05 dy go by o b1 &7 2558 0
3y Sl 5 55 e O o Ol )law Oloys 4
0303 0Lts S S UE IS sl Kos (&0 53 5 0kd
LLs,l ool 5o ol anlas 53 a8 0T Jl (sl 0
Sl 55 a8 55 or o 5 nl 2l 13
Sloar pla 0B85 53k 5 ke Gla ) p ek
Sl 350 0 405 il 93 3,8 g s
b st plal ;S5 Cme 5 g o )
elrols o e U Gla obsTHS 5 Sl
o 38 b ki 55 5 SIEP (g g o
cble 5,8 05lul s MDRL 033435 axb 43 o 55
5L e S Lol s B a5 sl (oo e
(Flass Glatdipe (1Bl 55 Ll OT (5l
(Sl glaas i fals Colg 5o 5 o)l Shals

AL ails ol e w1y g 5 B glas sl

References

1. Omar SA, Khatib OMN. Cancer magnitude,
Challenges and Control in the Eastern
Mediterranean negion. East Mediterr Health
J 2007; 13(6): 1486-1496.

B ol adlllae yo el M)a g 50ST Sl5 sne
L5540 S CC i85 )5 Oleys & uly
L S50 Slllas i Jls ol b sy 508 s
s 53 S Gl E @ il o Lablze Slalas ol
55 algiys o STkl 55 01, 5 Cizmarikova
NI odalin CC 5 565 53 Sleys as s |16
duogﬁ)mb&ﬂju A;JUa.n):&:;;_.-r.A
6%&[—{)34—{@#ECCC ) slls Ol
=5 LT s 0L s Kafka aadllas s .01) 055l
TT 55 o “5“09)5)?('5)5;1“’&5
Ol 53 Oleys @ C“‘i 5 C3435T r"‘":éJ)";Ai 3
S5y ol e LT bl et Ol o 4 Mae
wua.ad\.vuf@atjtdfﬁéwg%};jatjwta
rSas MDR-1 (55 C3435T oo 3n b 455 57 0L
Sloys abend Coaslin S35 ganiitons Sl 56 o
63,5 8l 1) e DML WLl 0 503 S sl
ol anlllan 15 ulal 5 (T)AST 0l 5 Ole s DU
e (gland ) o b ol odalie i 95 2 S A
s 065 53 Aoy ¥4 015 L CT o3 535 « C3435T
O 3 OS5 g alb anlllae 45 . ks s O w4
G 85 Ok )3 ol ol i 535 0 F e
4Lin 4S (W335 CC 5 TT e 5 (o y3 08) CT
s Thabet aalas 5 oo 2 35— ol aallas
O, 5 Rodrigues asllas 5 (Y4) yze 5 O, Ken
S5 P b e ol il G5 O S 5o
O, 5 Tazzite anfllas 5 bl 5 CT ouis otalioe
Le w55 2w 5l S A CC i 2810 o
S 5,5 0l alllan ol (3 D4) b ekl

2. Janbabaei G, Hedayatizadeh-Omran A, Alizadeh-
Navaei R, Moradi S, Omrani-Nava V, Rashidi
Alashti M, et al. An epidemiological study of
patients with breast cancer in Northern Iran,
between 2006 and 2015. WCRJ 2016; 3(4): e803.

1199V a9 « 149 s)lash (@3l § Cauny 3)9s

ohdjle (i) ol slEibily dlas lolE


http://jmums.mazums.ac.ir/article-1-12143-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-12 ]

) Sasmb g gljec aalj Lislas psl

10.

11.

. DeSantis C, Ma J, Bryan L, Jemal A. Breast

Cancer Statistics, 2013. CA Cancer J Clin
2014; 64(1): 52-62.

. Haghighi F, Mohamadifard M, Naseh GH,

Hashem K, Saadatjoo SA. Prevalence of
breast cancer among women over 30 years in
Birjand between 2009 and 2010. J Birjand
Univ Med Sci 2013; 20(1): 68-76.(Persian).

. Kasper D, Fauci A, Hauser SL, Longo D,

Jameson JL, Loscalzo J. Harrison's principles
of internal medicine. 19" ed. New York:
McGraw-Hill; 2015.

. Oeffinger KC, Fontham ET, Etzioni R, Herzig

A, Michaelson JS, Shih YC. Breast cancer
screening for women at average risk: 2015
guideline update from the American Cancer
Society. JAMA 2015; 314(15): 1599-1614.

. Lacroix M. Significance, detection and markers

of disseminated breast cancer cells. Endocr
Relat Cancer 2006; 13(4): 1033-1067.

. Hassey Dow K. Pocket guide to breast cancer.

3 ed. Burlington, Massachusetts: Jones and
Bartlet Learning; 2006.

. American Institute for Cancer Prevention,

Policy and Action for Cancer Prevention.
World Cancer Research Fund, http://www.
dietandcancerreport.org, 2014.

Taheri M, MahJoubi F, Omranipour R, Fereidini
F. Investigation of C3435T Polymorphism in
MDR1 Gene of Breast Cancer Patients. Zahedan J
Res Med Sci 2009; 11(3): 9-15 (Persian).
Burger H, Foekens JA, Look MP, Meijer-van
Gelder ME, Klijn JG, Wiemer EA, et al.
RNA Expression of breast cancer resistance
protein, lung resistance-related protein,
multidrug resistance-associated proteins 1 and
2, and multidrug resistance gene 1 in breast
cancer: correlation with chemotherapeutic
response. Clin Cancer Res 2003; 9(2): 827-836.

12.

13.

14.

15.

16.

17.

18.

19.

Velaga R, Sugimoto M. Future Paradigm of
Breast Cancer Resistance and Treatment, in
Resistance to Targeted Therapies in Breast
Cancer. 2017; Springer. 155-178.

Swerts K, De Moerloose B, Dhooge C,
Laureys G, Benoit Y, Philippé J. Prognostic
significance of multidrug resistance-related
proteins in childhood acute lymphoblastic
leukaemia. Eur J Cancer 2006; 42(3): 295-309.
Bakos E, Homolya L. Portrait of multifaceted
transporter, the multidrug resistance-associated
protein 1 (MRP1/ABCC1). Pflugers Arch
2007; 453(5): 621-641.

van der Deen M, de Vries EG, Timens W,
Scheper RJ, Timmer-Bosscha H, Postma DS.
ATP-binding cassette (ABC) transporters in
normal and; pathological lung. Respir Res
2005; 6: 59.

Hoffmeyer S, Burk O, von Richter O, Arnold
HP, Brockmdller J, Johne A. Functional
polymorphisms of the human multidrug-
resistance gene: multiple sequence variations
and correlation of one allele with P-
glycoprotein expression and activity in vivo.
Proc Natl Acad Sci U S A 2000; 97(7): 3473-
3478.

Saito S, lida A, Sekine A, Miura Y, Ogawa
C, Kawauchi S. Three hundred twenty-six
genetic variations in genes encoding nine
members of ATP-binding cassette, subfamily
B (ABCB/MDR/TAP), in the Japanese
population. Journal of Human Genetics 2002.
47(1): p. 38-50.

Taheri M, Mahjoubi F, Omranipour R. Effect
of MDR1 polymorphism on multidrug resistance
expression in breast cancer patients. J Hum
Genet 2002; 47(1): 38-50.

Dong Q, Xu B, Tan Y, Liu Z, Tian L, Zhang
B, et al. The genetic variability of MDR1

100 1MV 1agd « 149 o)laid (Xl § Cuny 0)9s

ohjle (Al ok sl dlas


http://jmums.mazums.ac.ir/article-1-12143-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-12 ]

L MDR1 j C3435T eund)gs ¢y bl

20.

21.

22.

23.

24.

25.

26.

C3435T polymorphisms in four Southern
Chinese populations. Biomed Pharmacother
2009; 63(9): 658-662.

Saitoh A, Singh KK, Powell CA, Fenton T,
Fletcher CV, Brundage R, et al. An MDR1-
3435 variant is associated with higher plasma
nelfinavir levels and more rapid virologic
response in HIV-1 infected children. Aids
2005; 19(4): 371-380.

Komoto C, Nakamura T, Sakaeda T, Kroetz DL,
Yamada T, Omatsu H, et al. MDRL1 haplotype
frequencies in Japanese and Caucasian,
and in Japanese patients with colorectal
cancer and esophageal cancer. Drug Metab
Pharmacokinet 2006; 21(2): 126-132.

Turgut S, Turgut G, Atalay EO. Genotype and
allele frequency of human multidrug resistance
(MDR1) gene C3435T polymorphism in
Denizli province of Turkey. Mol Biol Rep
2006; 33(4): 295-300.

Morita N, Yasumori T, Nakayama K. Human
G2677T/A  and
C3435T have no effect on MDRL1 transport
activities. Biochem Pharmacol 2003; 65(11):
1843-1852.

Sakaeda T. MDR1
pharmacokinetics: fact or fiction? Drug
Metab Pharmacokinet 2005; 20(6): 391-414.
Hedayatizadeh-Omran A, Rafiei A, Alizadeh-
Navaei R, Tehrani M, Valadan R, Moradzadeh
K, et al. Role of HER2 in Brain Metastasis

MDR1  polymorphism:

genotype-related

of Breast Cancer: a Systematic Review and
Meta-Analysis. Asian Pac J Cancer Prev
2015; 16(4): 1431-1434.

Chang H, Rha Sy, Jeung Hc, Im CK, Ahn
JB, Kwon WS et al. Association of the
ABCB1 gene polymorphisms 2677G>T/A and
3435C>T with clinical outcomes of paclitaxel
monotherapy in metastatic breast cancer
patients. Ann Oncol. 2009. 20(2): 272-277.

27.

28.

29.

30.

31.

32.

33.

34.

Rodrigues FF, Santos RE, Melo MB, Silva
MA, Oliveira AL, Rozenowicz RL, et al.
Correlation of polymorphism C3435T of the
MDR-1 gene and the response of primary
chemotherapy in women with locally advanced
breast cancer. Genet Mol Res 2008; 7(1):
177-183.

Taheri M, Mahjoubi F, Omranipour R, Fereidouni
F. Investigation of C3435T Polymorphism in
MDR1 Gene of Breast Cancer Patients.
ZIRMS 2009; 11(3): 9-15 (Persian).

Thabet G, Salem S, Gammal M, Radwan E.
MDR1 (C3435T) polymorphism: Impact on
therapeutic outcome in breast cancer. Egypt J
Labor Med 2013; 9: 24-33.

Buda G, Maggini V, Galimberti S, Martino
A, Giuliani N, Morabito F, et al. MDR1
polymorphism influences the outcome of
multiple myeloma patients. Br J Heamatol
2007; 137(5): 454-456.

Cizmarikova M, Wagnerova M, Schonova L,
Habalova V, Kohut A. Linkova A et al.
MDR1 (C3435T) polymorphism: relation to
the risk of breast cancer and therapeutic
outcome. Pharmacogenomics J 2010; 10(1):
62-69.

Li Y, Yan PW, Huang XE, Li CG. MDR1
gene C3435T polymorphism is associated
with clinical outcomes in gastric cancer
patients treated with postoperative adjuvant
chemotherapy. Asian Pac J Cancer Prev
2011; 12(9): 2405-2409.

Kafka A, Sauer G, Jaeger C, Grundmann R,
Kreienberg R, Zeillinger R,et al. Polymorphism
C3435T of the MDR-1 gene predicts
response to preoperative chemotherapy in
locally advanced breast cancer. Int J Oncol
2003; 22(5): 1117-1121.

Tazzite A, Kassogue Y, Diakité B, Jouhadi
H, Dehbi H, Benider A, et al. Association

1199V a9 « 149 s)lash (@3l § Cany 3)9s

ohsjls Ak} eole slEibil dlas 8%


http://jmums.mazums.ac.ir/article-1-12143-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-12 ]

) Sasmb g gljec aalj Lislas psl

between ABCB1 C3435T polymorphism and
breast cancer risk: a Moroccan case-control
study and meta-analysis. BMC Genet 2016;
17(1): 126.

35. Urayama KY, Wiencke JK, Buffler PL, Wiemels
JL. The role of MDR1 gene polymorphisms
in the genetic susceptibility to childhood
leukemia. Annal Epidemi 2002; 12: 497.

1oV 1MV 1agd « 149 o)laid (ol § Cunyy 0)9s

ohjle (Al ok sl dlas


http://jmums.mazums.ac.ir/article-1-12143-fa.html
http://www.tcpdf.org

