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Introduction: Breast cancer is the most common malignancy in women
worldwide. It is also the second leading cause of cancer death among women
after lung cancer. Considering the relationship among plasma folate levels, the
level of uracil, and DNA damage in cell division, methyl tetrahydrofolate
reductase (MTHFR) is a suitable candidate for studies on the susceptibility to
cancer, including breast cancer. This study aimed to investigate the relationship
between two polymorphisms in the MTHFR gene and the risk of breast cancer
among women in Markazi Province, Iran.

Material & Methods: This case-control study investigated the rs1801131 and
rs1801133 polymorphisms of the MTHFR gene and breast cancer risk in a large
population including 80 patients and 80 healthy women in Markazi Province,
Iran, using the PCR-RFLP technique. The specimens were genotyped by agarose
gel electrophoresis. Finally, the data were analyzed in SPSS software (version
26).

(Ethic code: IR ARAKMU.REC.1396.25)

Findings: There was a statistically significant difference between the two groups
of patients and controls regarding three genotypes of the rs1801133 locus
(P=0.006). Moreover, the CT genotype (P=0.001, OR=2.471, 95% CI=1.229-
4.965) and total TT and CC genotypes (P=0.000, OR=3.375, 95% CI=1.716-
6.637) were significantly associated with the risk of breast cancer. However, the
TT genotype (P=0.538) showed a protective role against breast cancer. In
contrast, there was no statistically significant difference between the two groups
of patients and controls in terms of three genotypes of the rs1801131 locus
(P=0.149), which is consistent with the results of some studies.

Discussion & Conclusion: The rs1801133 polymorphism of the MTHFR gene
can be used as a marker in clinical prognostic studies related to the risk of breast
cancer.

Keywords: Breast cancer, MTHFR, PCR-RFLP, Polymorphism, rs1801131,
rs1801133

» How to cite this paper

Hamta A, Bozorgi Moghadam Z. The Association of the MTHFR Gene Polymorphisms with Breast Cancer Susceptibility.
Journal of Ilam University of Medical Sciences. 2022;30(6): 21-31.

@ (#) &) | © The Author(s)

NC

Publisher: llam University of Medical Sciences

Journal of llam University of Medical Sciences: Volume 30, Issue 6, 2022


http://orcid.org/0000-0003-4681-4731
http://orcid.org/0000-0001-8196-639X
mailto:a-hamta@araku.ac.ir
http://dx.doi.org/10.52547/sjimu.30.6.21
https://sjimu.medilam.ac.ir/article-1-7403-fa.html

[ Downloaded from §imu.medilam.ac.ir on 2025-12-12 ]

[ DOI: 10.52547/5imu.30.6.21 ]

00 (onlis 31 o 9 Obuinila ek

VOFY-FYYA P-ISSN
YOAA-YVYO :E-ISSN

JIUMS

b G gw 4 Wit Stumis! 3 MTHFR (5 s IS (21 yod daflia

o Fan i ¥ o des

Ol ST STt ol caly e 8USCEs ¢ gl i S 03 5

odus

alio OledMb|

U o ol e g3 Ol ol e 88l Ol il e 93 065 53 ooy 25 b Ol Ol e 140 AR
5 Jelos Olse oDy SV o Ols BL3)1 4 a2 57 ol a5 Olb o 1 g 0L Ole 53 O e 4 Sl
4l sl Sladlls (sl elin L (MTHFR) 51755, DY 855l 5 iz ¢ Jshos o 53 DNA s 5
S UMTHFR 05 S8 53 Ol oalan gy addlas ol 31 o ¢l 60l Oty Ol oo e 31 Ol oo
Sl (555 5a Ol 53 Moo 0L Camazm 53 Ol O w45 Sl

5o S a5 Came 53 MTHFR 05151801133 ;5151801131 sla ok ¢ ol dalan 55 1 (593 § Slgw
PCR- 3 L 5 655 Okl oS Lo 0L 5l ol 5 p A 5 Oty Olb o 3 Das jlag A Jalds cglalim sy g0 dadllas
SPSS e s Sl caleins S abis om 56T U5 558 S Gk S ks 5 4d o5, RFLP
Ml aede olg ol 5 eslil ST Gl 5 12 vOL.16

(P=0.006) rs1801133 o> o5 555 4w 512 J 25" 5 slow 03,5 55 Olo (g lokime (oDl (g LT ki 51 lvdidly
3 TT Slacsis) gsame 5 (P=0.001, OR=2.471, Cl= 95%; 1.229 - 4.965) CT (555 .43 5 stalin
0Lt 55 3l Olimg O 4 Sl ot L (s ,lslas b5l (P=0.000, OR=3.375, C1=95%; 1.716 -6.637)CC
55 ilie 55 s1s OLaS Ol Ol 4 Dl il 53 55 51 bla 285 (P=0.538) TT (5 555 o« Jl 53 «sls
o A2 odalie 151801131 (P=0.149) oSl 5 555 4w Sl 257 5 slows 035 53 Ol (6lslian CsMestl (65T
3,08 s Hlaises Olalllae 51 5 5 b el ol

35 b o e Ollas 55 KLt Ol e 15 MTHFR 05151801133 JSCs i 16 ™ domaid § Sy
2338 03kl Ol Ol w4 Ml st b bl

51801133 4151801131 PCR-RFLP (MTHFR 0ty 0 ot 3o o ((S0lS” (SO313

ey e £o0

A SRVARVAR OB W TR
VEVYNY gl g9 Fb
VRV YIYA L Sl

AL EATARVER RS 1Ml P Tt}

1J Ghan 0w o5

Lan ol

r}lﬁ szl ‘gf"'u‘:""“i) ajjf
Ol (STl STl oKl casly

Email: a-hamta@araku.ac.ir

S e o0 gl e iy Ol o sy Sl shiel 53 MTHFR 05 (sla St a1 s Salllas a5 putie (S5 e clian 5bil - <

Al

VYOI e B

@NOIE

a OB tsi © 5o~

ﬁ)b‘ é.w).: fjl.c oKislo ).wl)

Yy

VTN led e s PN wsil/ (W Ky ke K200 done


http://orcid.org/0000-0003-4681-4731
http://orcid.org/0000-0003-4681-4731
http://orcid.org/0000-0001-8196-639X
http://orcid.org/0000-0001-8196-639X
mailto:a-hamta@araku.ac.ir
http://dx.doi.org/10.52547/sjimu.30.6.21
https://sjimu.medilam.ac.ir/article-1-7403-fa.html

[ Downloaded from §imu.medilam.ac.ir on 2025-12-12 ]

[ DOI: 10.52547/5imu.30.6.21 ]

Yy

Oy 0l s s MTHFR 3

s Galomer 53 Olided plnil o e
Obal) 01yl 5528 5 Cales L& Conexr abex )
Sl Obs (Soren oo 553 sl S 0
3 Oty O b MTHFR 03 Calitn b s 30 b

3L A5 5 605 0 TR Slalllas

by w9y 9300

SRS & sas Al Jols galizs ge dallae
L Sgmi o (g slan Bed A5 e 065 O
u‘;}fdyjﬁ)lo.}u:.w‘

Z’pg
dz

1+%|: 72;‘2"? -1 )

Olng O o a4y Mias 00 (s 505 31 (WeT sy
)‘}b}ab@)%}}s}g\dwdﬁi}'ug@‘
Lol V Sl 55 5 gl s ST Ol ylew
Ll ‘-;”TC”" (Ir.arakmu.rec.1396.25) M=
E\ gy SPIPR LSlAJ“L’ 9 &UW Sl
2 0 ‘gS‘“ﬁli GJAL“ cJé..i TSR WP J.AL&
(S ets S P L P PRTE FY NIy
60[».3_‘) U.:J}‘ o ‘LS-’-\).")J" U:":'b cw>-.]a.2.w uﬁ;.::‘.)
Ob w4 Mol Sl dilu cxals 5 O35 slaw
38 osTpar a0 IB s Oy
S eslizal b Ghags cpl 53 0 3 DNA £ el
= 5 &, 4o DNA Iraizol (cat 1004) .8
o Olllae 4 5555 Glajlas 7795 5 2005 (sloylns
B a-\..:;ﬁ:».:.a Lg.\.al..'z—.s)}.a QLJUa.» A :J}.: JJ_.J CJ.&
Slpdygo b BLl )y Y e A
lesls ¥ ¢Oliw Ok L rs1801133 4 rs1801131
GE55 pis ol LS JRS s sl G5
sl 8 s oa)la b gillas L J 1S

bobdlae ) iy b3 205 4 za s slasbee

besls 3 585 Sledbl Oy Y ¢ SLa gan slresls

4ol

e 53 065 03 (S ld Ol Ol e
ol Sle gy Ol O w immen (ol Ol
a5 O 51 g (005 Ol 53 O 1 36 &5
53 dale (il &S das e Olis Sladss () oY)
Ol o 4 Mol sltmzal 53 Sl (Koo SV o oo
Y NP e plie s ABL @Sl 28 Oty
DNA gt 5 i @lp 1) Slizsse Jskedsys
oY g gl Ok LUl & a5 L .(7) LS o r:lz_:
(ko oo 53 DNA oy 55 5 fol) 52 Ol e oDl
L (MTHFR) LS g3, V¥ dnl s fue
a3l O 4 Ml sliazal Sl (gl awlie
SN gyenl 5 e 3T L(F) Gl Oy Ol
V50 b pibess , ba (MTHFR) 555,
b SV |15 Jaed 4 OYbg,dal 5 ol
35 Ol )3 MTHFR oKl .(8) &S o 361
DNA Ji5 Sl ot 254255 1363 p5j058
(8) Conl 03 SN Jols 5 LS VY L 05 o
53 «(rs1801131) A1298C , (rs1801133) C667T
Sy e 4 &S Lzea MTHFR 0 51 Jgle JT &
55> Glud29Ala 5 Ala222Val il dl oKl
Olidos (V) ol oddosls #,0 Calies Olddow
eboged Obe (Soeer L bl s ik
ol 43 8 &y g0 O 5151801133 5151801131
2554 R0 Fr s Smr 4 Fp S
5 sk esely Gdlas 53 Ll S o Ll Sienes
Ol gobslime LUl K6 55887 3 0DSes
53 (F) Coils s gm s Ol e 4 Sl s 5 151801133
OLe Camer > 0L 5 e s
Sl st 5 151801133 5 1S1801131 (slapmst s 3o b
(A 315 0Lz (s lskian DL iy O 1w 4,
Sslas 5 opr gl Sldllas I (65l ST
0 sl Ssasr bl blae L bl s
(Llosls Ol Okwy Ol 4 Sl s 3 MTHFR


http://dx.doi.org/10.52547/sjimu.30.6.21
https://sjimu.medilam.ac.ir/article-1-7403-fa.html

[ Downloaded from §imu.medilam.ac.ir on 2025-12-12 ]

[ DOI: 10.52547/5imu.30.6.21 ]

~Thermo Fisher) mboll s » o 5T 415\ LPCR
L 0l o3 ¥ 58T J5 655 5 45 5 a2 (Sl
(O 6 les JS5) )
¥ $1°C taids Yo AF°C O gon sles i
PCR J guames 5 55 4235 ¥+ VY°C 5 (a5 > YO) 4ids
~Thermo Fisher) Hinfl s, w37 asls VL
L 0l o3 ¥ 58T U5 655 5 455 a2 (S ol
Y 5 les IS5 0)
5 Ol 53 Wasls 3305, 5 (ol o sa 20
SNP 5 SPSS (slajijle; <SS L Jz8 o5 8
X 9 X2 S g, ) eslaal Lo analyzer

255 Do s 55 abskle

183bp
153bp

35bp

)

S sy sesls Fotla )y s LTS ¥ ¢S 55
ETCI d?ﬂ:q_\j—g.s)l.a Jals s

88 &y PCR RFLP -5 il sss 151801133

s 8 2 05 el y O o 5 o
2T G ) 5o wd ), 84 gl el Ny

1) rs1801131 (256bp)

F: 5- CTTCTACCTGAAGAGCAAGTC-3'
R: 5- CATGTCCACAGCATGGAG -3'

2) 151801133 (183bp)

F: 5- GACCTGAAGCACTTGAAGGA -3
R: 5- CGAGCTTATGGGCTCTCCTG-3'

v #\eC 943:53 v &f°C O gods &Lab §.>j?

J}M} LY 4.5.:5: £y VY °C E) (4>-J>: Y’b) 43..9:.)

()

SYAX DY VP Y08 sladsb Loyt o 055 58 s gty CA Ll os 5T oot 31 g PCR U puams 5 g ) S l0ds S5

585558 Sy ot CT .o Gl S Y08 b o3y s b5 AL Cai YY 5 YA (Fr Y (VW sladsb Lo, by CC 63 S YY

Ui YO 5 VOF b Los,y s i TT 65k S VAT Jsb bosy b s CC 63L S W0 5 VOF OAY (sladsb b o3y g5 5

Haplo... Freq
h1 0.965281 |AC
h2 21844 |AT
h3 l0.1%031  |cc
ha | 0.12844 |cT

e LOC v abe )

12 hl
h3 sl Ll ¢Ge 3 655y a) Sl s gaahd sh2 1 slacsshls SNP Analyser2 i jle g i shla 65T oy Y Bolods 0

hd h3

G 655 @) Gl ime

Yf

VXY LE e s O Fe) sl W (K, ke sS850 done


http://dx.doi.org/10.52547/sjimu.30.6.21
https://sjimu.medilam.ac.ir/article-1-7403-fa.html

[ Downloaded from §imu.medilam.ac.ir on 2025-12-12 ]

[ DOI: 10.52547/5imu.30.6.21 ]

Yo

Oy 0l s s MTHFR 3

i slen 5 JRS 05 8 55 5 555 Sl
Glp choys YYD 5 OV/YD CC sy sy
S 55 Sl s Aeys FYD 5 YAND CT 553
Lol Cwsas oy 3 \WVO 5V (TT

LUl dbeldl (LT Sllae bl
woar g Ldd el (gHlew 5 G 85 Ol (gylolas
05,5 55 0lo CT + TT Glacssl pis Sl
Dy lslae Hley 5 J 1S

Ol e b 55 CC G555 Slslp onlnly
ol lstiae e 9 J S 05 8 93 Ole P=0.000

(OR=3.375, CI=95%;1.716 -6.637, P=0.000)
(\‘ ;JL«»:' djv\>')

& sl

FINERPRNIDY 05,5 35 ;3 151801133 _ISCas
g ST 0505 5 i g Oy O o 4 Hae
esia g 3ls Ol 1, P=0.006 Oluabl s5u> IS
LUl 6ol 5 Jool S5 Olbe 8 458
() 5l Jads) 515 55 5 (6 l3biae

JT 1 1s1801133(C/T) by 3o by (S5l 2
Lo )3 00 Hlas 038 53 5 V/PY J S 65,8 55 C
055 T PT &l sl opl s T aulous
A dewloes Loy PO Jles 03,5 53 5 YA/MY J xS
Olbe (golsbkne Ll coddplnl Slwlows ol

.(P=0.004) .l S 9 LS)L“-:-E E) g_s‘UT @‘3\}9

A LTT 5CT 5 CC lacs g5 bl oy ) 8ol S

Ol O o 4 Sl SIS g 0851 i gy Oty o 4 S
SU @0 g0l S &0 g0l
Ve Df 1 Df
D) PINOA ¥ /1¥4 o) VF/OFY \ e
R, V7o 303 sl \&e

4 e 5 JAS 058 53 55 oS85 Slsl
Gy choys FANVD 5 OV/Y AA (S sl
CC 555 8l 9 Loy Y0 5 ¥2/Y0 AC 55
Sladllae wlal 5 T Cwsas Lo ys VF/YO 5 VY/0
5 oS5 Ol bl Loyl cediplnil (o)LT
Jrzen 5 CCAC (i 55 IUT i s (s)las

bis,l rl.xf@.m CC+AC lacss) <S5

(V ZJL‘...S: Jj-\:-) -L'J‘-b {_)L:u ‘) LSJ‘JL‘M

df: degree of freedom P<0.05 ;| ;S (g lslias CIM

s ol 05,5 53 55151801131 JSsis 5,L5s

L /P8 Olibl spd> L1 Sul-6l8 05037 law
9 el G55 Ole &5 Wd edie g3l 0L
Slslp N sy goblae bl g)les
o35 3 A JIT &l rs1801131(A/C) cd 230 sk
denloes o3 OAMM Hles 69,5 55 5 FF/AY J 28
Golslime LU, (gybT Slwlows plal .5 S

.(P=0.550) c.alw Se> 3 6)\.“.;;. E) tSUT 5“}‘} QL:G

S e 0351 L J S 2131 5 Oy O o 4 Mase Oyl 53 MTHFR 05 (slagd s s by MT 5 (5 585 w358 ¥ Boleds Jguer

P oses olow YA J s A P value OR(CI1=95%) Sig
rs1801133
cC ! A A OV/Yo Voo) o By
CT o #Y/0 il AN Y/FVA ofeny
TT " YV A \ ¥ind /P < /OFA
CT+TT 124 AN v FAND AN e
C M o0 1Y VA /8YD V/eo) i)



http://dx.doi.org/10.52547/sjimu.30.6.21
https://sjimu.medilam.ac.ir/article-1-7403-fa.html

[ Downloaded from §imu.medilam.ac.ir on 2025-12-12 ]

[ DOI: 10.52547/5imu.30.6.21 ]

¥ ésled Jous 4elsl

T \Al \Al fv
rs1801131

AA 4 FAVO Al
AC YA YA Y4
cc Y VY0 \e
AC+CC Al OF/Y0 4
A Vo OAN/AA "W

C of YY/vO f4

Ya/rVe AYSY V/AsY 2
01/YD (V2 +) o

20 ARV JASA
Y0+ /YAy V/FOA /¥4
FANG \ |
SS/AVD (Ve ) s oy

(AT YDA VAOE Y

sliaoMs B syled Jydr 5> 28 05 8 5 Oty
el

WDl POy o ks oz o OLES i
VO OT cp e 3 YF Guinsd pl 53 Slew oo 5005
Sl (JaS 0 S L awlie s &S col dl
51 doys #/Y0 (P=0.004) sls Olis 1, (s ,lslias
3 Jsl s 08y 5 & G s oS s Olley
O 51 K 53 Jild 55 OUT 31 desys YVO
dwsln 53 a8 sl Ol Ol daslu 5 5 £33 iy
(P=0.007) 513 o 0Lz (g lsline oslis J 287 05 8 L
23 GLAS o 5 O e Ole (5)lalian ()T iyl
s ulul  (P=0.219) 510 525 055 5
35U 5 e 058 55 Ol (Slalian Dl (g5 lT
&S Lae ol 4 ¢(P=0.574) wis odalive Olesly o d gl

0 Golew & Ml bt gy 65T Ol sl e

GoleT 03T bl o F S5les Jodo illase
5> slagt sl S 5 Aalis 5o Gl m
IS 5 sl 03,5 93 Ola coddanillan pud o
S S e ol wts 8 odalie (g lsline sl
o 90 4 e oS5 sbosss )
LUyl Ol O w4 Ml s L odbanlls
o S Gla S Wyl glslee
Ol O o & Ml o ¢ ol (oS 5 sl 535
Aaas e Sl
SNP  Sijle s b bowshle bl o)y
Sy sl eSS sl olis Analyzer2
S o el Hlslias CT 5 AT AC (sl ig
93 e oy3 A s 53 /Al b i Ol
.(v,vz,wéujﬁ.:),u,@@,\%ﬁpﬂ?
Ol e & S Obley (wlblomes Sh

S o 03Tl oo 4Vl st Loy 8 55 55 okbanlllan ud ) go 53 Slae 55 oS Ol BT (s £ S5l J9ur

P T J | e S @p I BIEESE P Hlade
AACC Ve/dew \ ey
AACT ¥/9F0 \ 0
AATT ¥/ BV \ oA
ACCC Y/4av4 \ N4
ACCT \/040 \ AR
ACTT \/¥FO \ /YFP
ccee ) \ ED
CCCT +/VOF \ +/YAD
CCTT \/ Y% \ ARN

P S i A A A

Yy

VTN led e s PN wsil/ (W Ky ke K200 done


http://dx.doi.org/10.52547/sjimu.30.6.21
https://sjimu.medilam.ac.ir/article-1-7403-fa.html

[ Downloaded from §imu.medilam.ac.ir on 2025-12-12 ]

[ DOI: 10.52547/5imu.30.6.21 ]

v

Oy 0l s s MTHFR 3

Sample: M~ LD Index:| |D'|

Scale: |16 « Label Bhow_:

=4 r2 LOD score | Four Ga... p-value

0.08738 0.00673 1.31547 Y 0.14233

— 4

<&

336,050 o ys A s gx tdas s OWES 1y o/ oA ;.xpu;:k;.d_ﬂ;.SNPAnaIyserZ,lJ;é\p;il?.u,q{uu:ﬁ_:}liu‘5)LAT6.~U.Y’ & kol JCh

Ay Dl 4 el g

IS 5 e 05,5 53 53 Ol Ol b la ize L35I s .0 8 led o

P value X? gy
¥ YO/BVY o
¥ YY/F4. Mz
/Y40 (ALE Jas
/VFO a/FVY Job s
AR YY/FAA St
/Y4 V/YVE Eobds o 5 o e
PV V/FAY @M o3
e FA/AYY Selips s
VIR WYY oo e 2l
R VF/Y o5 0350 bl
% Y/ALY Olesls sl e
JAYY V/6Y4 O3 sl
N 4/4¥5 kel (g anla

o S 533 V7 Oliey Ol w01 51 55.(%)
Sag 3003 O sl &Sy 53 Olomen 5 das o S5
Can VU s Ol okl doa L35 53 Oty O
(SL) S bgeysn dile il Jolse (V0)
G Ol 4 Sl 3 (S5 Jelge 5 Jaes Jolge
S5 sl ier sy Sllles s () Lyl
AL S S e gl 3 SIS 8 lags 5T
eosnh (V) Lok 87 020 Oy Db o 4 S
Sas Jele ¢ Wiy o MTHFR 05 gus 2157 5SS
ok V) WL Ok O, & Sl s
Jite sy 8 Ul 53 et 1 28 DY b gyl 5
5T OF) 5,15 DNA 05dize s DNA 5w
o=V 0 (adls S m i L1y 58 oyl MTHFR
Je0 4 ONA Gz (sl 5isyse) SV by pnl 5

eleil DNA O 5edlae (sl 525 50) DY g5 punl 5

93,8 &S sl Ol 68 Lnly gasls dsle pm

Jadr) Ls g o8 ,uls 6o, ol s ook
g aS sl i S e O el el (Y &)l
0/90) Olylas 05,5 5151801133 CT &, 55 2a
(doys YAIND) U8 05 8 L awslie 5 (doys
OR=2.634, ) .(P=0.006) Cul «ils _iuljl
ol el oy «(CI1=95%; 1.392 - 4.987, P=0.003
Ol O o & Ml ot 131G L3 55 G 55
Obe (oo DLLI Bl S LS e
A2 odalie Ol Ol 5 151801131 sy 50

(“ 3)\-4.‘:' J}-’i’)

S 5 Al g Cox

Sl Ol ol o 55 06 55 Ol 31 56 e 5ef


http://dx.doi.org/10.52547/sjimu.30.6.21
https://sjimu.medilam.ac.ir/article-1-7403-fa.html

[ Downloaded from §imu.medilam.ac.ir on 2025-12-12 ]

[ DOI: 10.52547/5imu.30.6.21 ]

oL 5 J Y Jle s (09) 55 Wb
plol 151801133 udygo b (g Sln slanlllas
Ao s b osn s ol Ol & A8 8 a5 sl
ol V) G (glsline LSl Oty O w40 Dol
Slallls s 3l Glgmer b dlae mls L mbs
Ol solsline Loyl sddanlllas laloanr ¢, 505
Ao 51 OLES Ol 4 D) Jlast 5 d s 3oy !
geg ol S YY) Jlo o OLSKea 5 sl dalllas
55 FVA 5 Ol Ol @ M Slew VYA) L5 O
s S8 e b IS S L g e (ks
Ola slslae BL5,1 555 5030l ez s
Ol 0 Sl ot o33l 5 151801133 () g
Y XYY Jlo s immen <VA) (P>0.005) 5 4 Ol
Sl YFV )3 1, 151801133 sy 5o oL, Ses
L el Come 1 IS 58 YV 5 Oly O
oo 5 Jdowisa s PCR-RFLP g, 51 eslizal
S TT 5CT lacs o) candlas ol )5 4 S .85 S
A Sl Ll sy JaS es S 5 VL sn e
ol ephasn ol elel s Slsliee (g LT
53 Oy O gl (SUks Jolo odysn
(V) G oty S
L) OLSan 5 op oo 535S 53 &S (gladllas s
rs1801131 et Ole Lol cdisls pleit (Y21F
ol Ok bl L3S 135 s
L odalie 55 Ol Olb o 4 Sl s 5 aalllans) 50
oz S oo p Gl VY Jle s coman (Y1)
sl ¢L>,.;| Glaadles psjle Cure (69, 151801131
s 5 by sn b cal e Jlsbiae b5yl 55 Kb il
S glaadllas L (YY) (P>0.005) 35 Oy Olb s 4 Dt
@ M 33 VYF oy OLKea 5 5T YY) Jle s
et oon Sl Pl 5 Y 5 Oy 0L
Lyl & w58 asie whisls pbuil 151801131
Oty Olb v s Ml o |y eed s go by ) Ole ()loline

399 codkdsl aslllas s Ji.ls & Oldalie 3yl 349

5 4L &) ('”-J"'T ool aBl fals Sl ey tdas o
a3 3 I 4 (Gl MTHFR s (o5 6808 5 o
sl s 1530 4 ey 5 OT e 5 s DNA 2
A0) 3 5h on e Ol 5505

Ole (sylstiae blLiyl b Sy dddllas s
Dby Ol & Sl st ;151801133 e, 3o b
310 s T T gy p 2l 3 (P=0.006) A& stali
53,5033 s oIl sl 3l 4 Lo (6 iy S5 L Sle
Sl 0l e olew U CT & K50 58 g
CTHTT) 5 sl o T W7 &K Jilas L sl 30
ded Ol O 4y D) s 5 ae o
LU, ol ke s .(P=0.000 (OR=3.375)
4 Ml s L rS1801131 ad ) 5o by Ols (5)lsline
G330l (obsline LU, 43 K adalin O
Slslp (P=0.550) il sy olew s AT
Al Gl b by 5 IS 058 55 55 555
AC+CC slacss) <S5 5o Cwomen 3lU Ol
i o s (g lalae ol e

sdiplnl Slidis plo b Jools puls dulis )
2> (YY) OLKer 5 deos 51 S L Wl
L CBB7T adysn by bLisl (s p slp cOkSTL
3N G5 LT ials plonil o Oty O v
oslaal L1y oIl 5 30V 5 Oty O 4y Dis Loy
.45 5" asllzs Sequencing analyzer s RFLP s, 5
Lyl 151801133 (g5 & s ol OUT mbs
(A 3515 Oty Ol s 4 Dol sldazal b (g l5kne

Lo elil «(YV8) oL e s Aadlas )
by O 4 Ml b (6 Satr bl CT 555
LU, uemes «(OR=16  P=0.041) ails
Oy Oy ot (5150 5 T T 6l (o 55 18
SN Jl s 3L 5 Ol jee dalllas (F) di 3L
Solsbiae L3Il planil (g 520 OUS 51 (ma $95
010) 515 Ol Ol Ol & Ml o 5 T T Olee
LUl cpl 55 Y Jlo s 0K 5 an ol ddlas

YA

VTN led e s PN wsil/ (W Ky ke K200 done


http://dx.doi.org/10.52547/sjimu.30.6.21
https://sjimu.medilam.ac.ir/article-1-7403-fa.html

[ Downloaded from §imu.medilam.ac.ir on 2025-12-12 ]

[ DOI: 10.52547/5imu.30.6.21 ]

Ya

Oy 0l s s MTHFR 3

5 Al ORI 0L e 4 Sl e (515
Ol O o Dl 55 (5530 A8 (Al il (225
cboﬁl)) 331 Sl Ol jee 2 YU ioman 6305
o omad g 4 o 313 iy BT ol ameler
Iy gl AR SMass b sl 5 555 0 345
sbiTos b Jalse Oy Ol ju (Dl 055
3 PET s 55 usss pais Gla by, 5 Ol
1 b & o (6 i Bl

Sl calims)se dalllas &L 5 ol gl
MTHFR 05 o sl 5655 b ysa s 53 o0z
23 e A 5 Ol O o 4 Ve 5l 3 S A 55,
ol A S (,l?uw S o Okl STl 0L Cumex
Ole (olalas LLiSI & 55 Spgopdy sl
Dby Oy 5 151801133 by o oy (slac 55
Obe sol3line B35l 458 n 4 Jloy3 (b3 55
4 Ol b 5 151801131 s sn by Sla 55
Slalp Sl @5 b S5 edalis Ol Ol e
slasly 5 w5 0 ) s Glags 65
CL“ 4 glaws ¢l ol fﬂ ) O glate (Cakites
el (355 50328 Slalllas ¢ FOlebl LB
s e ladised sl L 05 ) Cop ey il
(ol poede s el tmar Caliee (laey 8
5 MTHFR 05 lapasd)ysn by Obe BLi)l o) e
O pan @b 53 bed) g0 b ) AL Ol O e
Wl ol T s jzi dalllas ot Y b

S1oy08 9 K5
oL SRy cpl 53 &S (ol Bl dan | dwy p
oo, Sl 5 Sis JlS (il

Sl 2ol
3l gl Lol = Cét.e L Aags ol @Lﬂ
LI el

IR ARAKMU.REC.1396.25 : @M1 us”

4 Maw Ohley 4> MTHFR 1298CC 555 cpéls
5 okl st s b Slalllas 5. (YY) 55 Ol O e
Lyls Gl gas e o

Olea LLIT YN e o 53 08 5 e 06 50
4 Sl sliazal 5 151801131 W blS (glagcd s 3a h
L3S g Ol Dbl Comezr 53 1) Oty O o
MTHFR 1298AC s sj « sls olis OUT andlas
S o Jos Comex ) 53 et Juls Olseyy
O s 4y Mol Slbaznl (s 457 b S 4z pimman OUT
Ll cwl See A1298C eoge k5 Ol
S odeTomsey ls b 45 AL axbls 3y (5ol3line
5 ST Grmen 40) 2N Glpn ol Al
sk o LY dl s 0K
ins MTHFR 05 &5 b )se by 5 151801131
b sa sl Ole (5)loline b5 “5;@*” S a S
YY) s Ol Ol v 0 Dl o 4151801131

4l S Slllas ol G S s Sl
Sdstlie Jolge cosline S5 a8 53 sl e
e e PNy VI R CH v P =g NEJPS
by Olalllae s poman (Sl Ol O e (4l
Cowsty Gl lodd ) 55 n i
S addllans) s Slakisei Sl g S 05491
gt DI Sl Comer Cilies 15

S Aslie 53 (5 e LT 0505T el
05,5 55 Obe coddarllln b ysn b 93 Glac s
Lre ol 4 s 8 odalie (g lalins ol J 257 5 lew
5 4 bap &S5 sbess S S S
Ol Oy @ Mol Jlast b odbianlllas ody5a b
G b S G S s g bl bls )l
1 Oty Ol 4 Sl st ¢ ol (oS 5 Slad 555
Aas e ol 58!

e o Ll glaae Ole cadlle cpl s
b 3595 (S Aol (i o 2505 (o ams ¢ Luald

L:cébjb.vubaubhm&‘jﬂo%b&ﬂgﬁkﬂfb-


http://dx.doi.org/10.52547/sjimu.30.6.21
https://sjimu.medilam.ac.ir/article-1-7403-fa.html

[ Downloaded from §imu.medilam.ac.ir on 2025-12-12 ]

[ DOI: 10.52547/5imu.30.6.21 ]

References

1.

10.

11.

12.

DeSantis C, Ma J, Bryan L, Jemal A. Breast
cancer statistics, 2013. CA Cancer J Clin 2014;
64:52-62. doi: 10.3322/caac.21203.

Harbeck N, Penault-Llorca F, Cortes J, Gnant
M, Houssami N, Poortmans P, et al. Breast
cancer. Nat Rev Dis Primers 2019;5:66. doi:
10.1038/s41572-019-0111-2.

Waseem M, Hussain SR, Kumar S, Serajuddin
M, Mahdi F, Sonkar SK, et al. Association of
MTHFR (C677T) Gene Polymorphism with
Breast Cancer in North India. Biomark Cancer
2016; 8:111-7. doi: 10.4137/BIC.S40446.
Ramos-Silva A, Figuera LE, Soto-Quintana
OM, Puebla-Pérez AM, Ramirez-Patifio R,
Gutiérrez-Hurtado |, et al. Association of the
C677T polymorphism in the methylenetetra-
hydrofolate reductase gene with breast cancer
in a Mexican population. Genet Mol Res 2015;
14:4015-26. doi: 10.4238/2015.April.27.16.
Hosseini M, Houshmand M. MTHFR
polymorphisms and breast cancer risk. Arch
Med Sci 2010; 7, 1: 134-137. doi: 10.5114/
aoms.2011.20618.

Izmirli M. A literature review of MTHFR
(C677T and A1298C polymorphisms) and
cancer risk. Mol Biol Rep 2013;40:625-37. doi:
10.1007/s11033-012-2101-2.

Bravata V. Controversial roles of methylenete-
trahydrofolate reductase polymorphisms and
folate in breast cancer disease. Int J Food Sci
Nutr 2015;66:43-9. doi: 10.3109/09637486.20
14.959896.

Akram M, Malik FA, Kayani MA. Mutational
analysis of the MTHFR gene in breast cancer
patients of Pakistani population. Asian Pac J
Cancer Prev 2012;13:1599-603. doi: 10.7314/
apjcp.2012.13.4.1599.

Li Z, Zhang J, Zou W, Xu Q, Li S, et al. The
methylenetetrahydrofolate reductase (MTHFR)
C677T gene polymorphism is associated with
breast cancer subtype susceptibility in south-
western China. PLoS One 2021 9;16:
€0254267. doi: 10.1371/journal.pone.0254267.
Hamzeie M, Abdolmaleki A, Zohre-Vand F,
Khazayel S. Correlation of a well-known
genetic variation in one-carbon metabolism
pathway with breast cancer susceptibility in
Iranian population. Cent Asian J Med Pharm
Sci Innov 2021; 1;1:176-84. doi:10.22034/CA
JMPSI.2021.04.02.

Rahimi Z, Bozorgi M, Rahimi Z, Shakiba E,
Yari K, et al. MTHFR C677T Polymorphism Is
Associated with the Risk of Breast Cancer
Among Kurdish Population from Western Iran.
Int J Cancer Manag 2019; 12:e67895. doi:
10.5812/ijcm.67895.

Yang M, Efehi N, Jin Y, Zhang Q, Ebadi AG,
et al. Hot Water Extraction of Crude
Polysaccharide from Codonopsis pilosula and

13.

14.

15.

16.

17.

18.

10.

20.

21.

22.

Determination of the Rheological Properties.
Rev Chim 2020; 71: 441-9. doi: 10.37358/RC.
20.5.8155

Liang H, Yan Y, Li T, Li R, Li M, et al.
Methylenetetrahydrofolate  reductase  poly-
morphisms and breast cancer risk in Chinese
population; a meta-analysis of 22 case—control
studies. Tumor Biol 2014; 35:1695-701. doi:
10.1007/s13277-013-1234-9.

Bao S, Ebadi A, Toughani M, Dalle J,
Maseleno A, et al. A new method for optimal
parameters identification of a PEMFC using an
improved version of Monarch Butterfly
Optimization Algorithm. Int J Hydrogen
Energy 2020; 45: 17882-92. doi: 10.1016/j.
ijhydene.2020.04.256.

Ibrahim NE, Ramadan SS. Strong Correlation
of MTHFR Gene Polymorphisms with Breast
Cancer and its Prognostic Clinical Factors
among Egyptian Females. Asian Pac J Cancer
Prev 2021;22:617-26. doi: 10.31557/APJCP.
2021.22.2.617.

He L, Shen Y. MTHFR C677T polymorphism
and breast, ovarian cancer risk: a meta-analysis
of 19,260 patients and 26,364 controls. Onco
Targets Ther 2017; 10:227-38. doi:10.2147/
OTT.S121472.

Li Z, Zhang J, Zou W, Xu Q, Li S, et al. The
methylenetetrahydrofolate reductase (MTHFR)
C677T gene polymorphism is associated with
breast cancer subtype susceptibility in south-
western China. Plos one 2021; 9;16:e0254267.
doi: 10.1371/journal.pone.0254267.
Gimenez-Martins AP, Castanhole-Nunes MM,
Nascimento-Filho CH, Santos SP, Galbiatti-
Dias AL, et al. Association between folate
metabolism polymorphisms and breast cancer:
a case-control study. Genet Mol Biol 2021; 22;
44. doi:10.1590/1678-4685-GMB-2020-0485.
Lal H, Sharma B, Sambyal V, Guleria K, Singh
NR, et al. Association of MTHFR 677C> T
polymorphism with breast cancer risk: A case-
control study and meta-analysis. J Cancer Res
Ther 2022; 18:1451-60. doi: 10.4103/jcrt.
JCRT_1063_20.

He JM, Pu YD, Wu YJ, Qin R, Zhang QJ, Sun
YS, et al. Association between dietary intake of
folate and MTHFR and MTR genotype with
risk of breast cancer. Genet Mol Res
2014;13:8925-31. doi: 10.4238/2014.October.
31.7.

Floris M, Sanna D, Castiglia P, Putzu C, Sanna
V, et al. MTHFR, XRCC1 and OGG1 genetic
polymorphisms in breast cancer: a case-control
study in a population from North Sardinia.
BMC cancer 2020; 20:1-5. doi: 10.1186/
$12885-020-06749-w.

Ajaz S, Ali SM, Siddiga A, Memon MA, Abid
A, et al. Independent and Combined

VTN led e s PN wsil/ (W Ky ke K200 done


https://dx.doi.org/10.5812/ijcm.67895
https://dx.doi.org/10.5812/ijcm.67895
https://doi.org/10.1371/journal.pone.0254267
https://doi.org/10.1590/1678-4685-GMB-2020-0485
http://dx.doi.org/10.52547/sjimu.30.6.21
https://sjimu.medilam.ac.ir/article-1-7403-fa.html

[ Downloaded from §imu.medilam.ac.ir on 2025-12-12 ]

[ DOI: 10.52547/5imu.30.6.21 ]

A

Oy 0l s s MTHFR 3

Associations of 677C/T and 1298A/C
Polymorphisms in the MTHFR gene with
Breast Cancers in a South-Asian Population.
Medrxiv 2021; 03.13.21253512. doi:10.1101/
2021.03.13.21253512.

23. Akram M, Malik FA, Kayani MA. Mutational

analysis of the MTHFR gene in breast cancer
patients of Pakistani population. Asian Pac J
Cancer Prev 2012;13:1599-603. doi: 10.7314/
apjcp.2012.13.4.1599.


http://dx.doi.org/10.52547/sjimu.30.6.21
https://sjimu.medilam.ac.ir/article-1-7403-fa.html
http://www.tcpdf.org

