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Abstract

Aim and Background: The Frequency of male infertility is 10-15% and there is no definite reason in 50% of
infertility in men. This form of infertility is named idiopathic infertility, and genetic factors are one of the causes
of male infertility. Therefore, this study aimed to investigate on association between the T824C polymorphism
in the OR2W3 gene and the T132903C polymorphism in the INSR gene in Iranian idiopathic infertile males.
Materials and Methods: For this study, DNA was extracted from 200 blood samples, consisting of 100 men
with oligospermia and azoospermia (idiopathic infertile) and 100 fertile men as a control group. Genotyping of
the two studied polymorphisms was performed by using molecular methods, HRM-PCR, PCR-RFLP, and
sequencing, and finally, the results were statistically analyzed.

Results: For the T824C polymorphism in the OR2W3 gene, statistical analysis showed no significant difference
between the patient and control groups (p = 0.2), and the results showed no association between this
polymorphism and idiopathic male infertility in the Iranian population. In addition, the frequency of T132903C
polymorphism in the INSR gene was different in infertile patients and control groups (p = 0.02) and indicates a
significant relationship with idiopathic male infertility in the studied Iranian men population.

Conclusion: According to these research results, the T132903C polymorphism in the INSR gene is affected by
idiopathic infertility in the Iranian male population and could cause oligospermia and azoospermia in Iranian
infertile males. To confirm these results, it is recommended to study more samples.

Keywords: Idiopathic male infertility, Gene polymorphism, oligospermia, azoospermia, OR2W3 (INSR.

*Corresponding author:
Elham Siasi - Associate Professor-, Department of Genetics, School of science, NT.C., Islamic Azad University, Tehran,
Iran Email:emi_biotech2006 @yahoo.ca


mailto:emi_biotech2006@yahoo.ca
http://ncmbjpiau.ir/article-1-1766-fa.html

[ Downloaded from ncmbjpiau.ir on 2025-09-02 ]

NCMBYJ, volume & issue, 15/59, July 2025-1 - f - Liwals VOO o)las 5 0,50 IS0 — ok (5395 0m sloo;b aslibas
Research Article- _iag3 4l

5 OR2W3 gl yo cusi i T132903C § TB24C cloancsdypo,sls bl |
Syl ooy Slbgrasl 6,9, L INSR

"Yso 8lgn el Jldes! NF wbw pled!
Ol el ¢ sl olyT ol&zsle ¢ Jlos o)l 5 g iy pole oSl (S5 05,5 )
Olrl e Olre 6 53l8 S 9 S5 (o (o ol (S S 095 Y
Q‘)"‘ w‘;&-‘ Ry w)..\ olKisls ‘5:....4) fjlc uSiisls “5]55.154 k_iau..)) 05; Y

1
ade Gl sed o0 (55,0 3 lse o y3 B0 dgax (gl 5 sl a3 VOV o e 50 (655,L0 gond e B0 g adilw
else ol ye po Seilimanl )0, e 5l (S 5 09se el Silisianl (555)L0 Dlsear 5,5)W0 5 cnl 2l o>
03 0 T824C Lelis 55gile sl Wg) b laiye (55 mendysaish 99 H9a> bLIJ| gw)p aslllae (pl Bon coul (S5

55 Sl 53kl o se 3l ceraz 55 e Sibigsa] sy5,Lb b NSR 5,0 T132903C 5 OR2W3
29D sorml3l 5 cormlsSl Sls 030 Vo la 09,8 Jalis 93 Eiged Yoo 51 DNA gl sl tlagdy; g olge
HRM-  J5S50 sla g 51 ool b axllians jgo usdygo ks 59 Sialisi5 )5 plowl J 7S 09,8 1 Ve 5 (Sl

b g Lol 5T s Colys o 5 28,5 alowl Sequencing 5 PCR-RFLP PCR

s oanline 1S 09,5 5 ol jler 09,5 I3 sine Dolis ORZWS ()3 )0 TB2AC o 50 b H9a (sl n Lo 4Ly

Slalp odleay o)lai 092y (L)l (Sl ploye 50 (6H9)Lb b et yga s ol e a5 wisls plas by (P = +/T)
Seibsnl onkb Ly (= +12Y) 05 S 5 slon 09,5 (e oo gl LIS INSR (5 )0 T132903C 50 Ly
ol lad o gme bl axlllass g0 SSS‘ﬁ‘ Old e ez 4o

Sl oo Came 55 Sl (6,5, ool ;3 INSR (35 5 T132903C gu g Ly 59 eqlis bl 105y At
Slodigas ;3 Slalllae b opl 9l sl a2l wdls 5o (i SInl y5,l6 oloye (oo rmmilssl g oo rplslsl 5o Wigi oo
R e e

153l ecsn el sSlol G35 e ygn sy 1S p0 Sl (9,L tgalS 31y

.).>l5 ) rajln ouSiials ‘&MJ) 05; i [L O RO
Sy = olpl ls o oo ol)"l olBasls (Jlods lyes

(SS9 S
emi_biotech2006 @yahoo.ca

VEV O edl s fu,b
IR EAVARVARREAR-JPR VP AN


mailto:emi_biotech2006@yahoo.ca
mailto:emi_biotech2006@yahoo.ca
http://ncmbjpiau.ir/article-1-1766-fa.html

[ Downloaded from ncmbjpiau.ir on 2025-09-02 ]

A

NCMBYJ, volume & issue, 15/59, July 2025-1 - f - Liwals VOO o)las 5 0,50 IS0 — ok (5395 0m sloo;b aslibas
Research Article- _iag3 4l

Wgd oo S -G L &5 e ooy,
sladslllas ululyy 5913 )13 po5909,5 595 05 2!
s ORZW3 (5 ;3 TB2AC ad g oLy 555 42535
5 wles slml wad goylsSlsl 5 g pmly;] Wigs oo
5 Wl Gslop B3l ol (sl elsmd] 5, o5 (olSin
305 orl 18 Geian wedoe SopS SIS Sl
205 o0 el Slajgin; Sglite o Sles o
a5 el 00,5 astin cadplxil slaguaz ulul
ANSR (5 50 T132903C asd g0 cly 0575 Sy50 50
5 oadolml (goyalsl b dpud ol sl Cusgud
2 T824C b jg0 oy 55 j9—a> LLS )| (o)
65— L INSR 5 ,5 T132903C 5 OR2W3 .;
3og S S Jolid (6,83 V o+ 09,5 95 50 iy
5 sorslasl o) Ssligmanl (659,00 L ol

Ol ) JiS o3l 5 S00 09, 5 (oo yenslsSls]

S5 Dyge (8558 syl g 595k

Lo g9, g Slgo Y
andllans yg0 sladiges —)- ¥

S S g slew 095 93 5l Legh cnl 5o
S b wiog ol g j9)bl e Ve Juld SGpe
ol 235 plodl (555 diged DI 5920 5 asl 2ol
Wl GHokl S @ el pleys el
Jols g 2 355ke el W9, 50 (als (Il a5 Wog: 03903
5 8 A ol 4y (sl WBB) pyplssl 09,5 5 g0
3 el Jobe askes g 5l S S0 sl
Sy dawgs ol Bl aisgs a5 Ve olaws a (o oo
e WS 13 w09 Ssleygl et
&S Ghlem 9, @359, sl bl (s S plxl
ST Susd Slalee ((Sipy Al ouyn Jols
W FSH 5 LH (l5ee (sl (50598 5UT 5 o male
(s Olae (30 5 (e ol )l (cyp 55 g

doddlo —)

& wilee odzmm sl S gl
Spesilss by 3l 13 b slagy sbcss
S,le bl | goaxie JsUge

05 oble 5l e eadelnl laaslllas plo
S92 Bl yiie a5 anlekee J3uS 1) sl ol
305 Ve ogae 3 g W)ls 3 egiel slapgiges,S
Jolse Cn e 51T 9 1) wlowd &Bls Y 95505 (59,
Wl B Glape 55,0 slml ys a5 (5 )9,LL
5 Pl S39998590 9 S5 2 wolans po PS4 s oo
Figlopal 3 Soidnnd 5 Slasle oYS
S35l e (S5 el 5 Gzense Jolspus
Soie Jolse g slannSt ol ae Jilge
Jolge LOV=F 9 ¥) 0g0d o)L VR wgeS polai (o9 g
i eyel 4 B aS ol (659,00 Hke (S5
sl lon (oogige)S OS] 5l asle wlowd
doaslllas olol 0 S 90l g Seme ,o ST (5555
Pl ooy po (S &bl Jle bos)9,lt
2y el oad alis gl bl gLt
Sl Je ol et xS Sl
FOF 50 & F ) WS 5 ey 050
Jolo &wn o oW (Ssbpal Jelse o ils
2 et Geizmed O DNA plassle 10i5 5 o
ool ol Slaws talS asle gyl sle gl
3929 prel E9b 5 JolSS (S slagslnial 5 oS5 >
oadllas Loluly (VF 5 )Y Y & LX) ol
ez Sbpal sl Mo 5l (S eadplsl
Woy 0 S sy e bz 5 e e b
OlFsr Lamadygady cnl Gl 51 a5 Conl 5g5ke ol
5 'OR2W3 5 o TB24C muudjoeh 9o 4
slwl b aS sgas oplal INSR o3 s T132903C
0o Seilinarl (655,bl b gnrmlsSlsl 5 g0yl
OR2W3 5 .(VA-YQ) wijls bl )l (g)lo gime jobay
S8l (02,:5) jgim), &5 wlaioe 05 (g
ol adlor LS s (o (b lasSdge b g oo
g dl @V by e (lly g,

'Olfactory receptor, family 2, subfamily W,
member 3 gene
2 Insulin receptor gene


http://ncmbjpiau.ir/article-1-1766-fa.html

[ Downloaded from ncmbjpiau.ir on 2025-09-02 ]

Al

NCMBJ, volume & issue, 15/59, July 2025-1 ¥« ¥ -,Lesls VB0 o L 50,99 « Jsg0 - Jskus (655)5:S5 90 slool anlilad
Research Article- _iag3 4l

03 20 TB2AC uesd g0 s 99 9> (o) 2 =¥-Y
INSR (55 55 T132903C 5 OR2W3

HRM-PCR Corbett, PCR-RFLP g, 50 b
235 ploxl

RFLP-PCR g, ploxl -\-Y-Y
3 T824C (cdyon s 99 jpa> (ow)n ln
5 ool ul Ly INSR 5, T132903C 5 OR2W3 -5
;9 T824C —ch e by 2S5 1o RFLP-PCR s,
ol g4 solaisl gla oyl 5l esliiul L OR2WS 3
Jobas) asloals >, DNAsiSMax sl b yiogs
ety iS5 5y 2,5 ol (144 bp
> 55T o o yesly 5LINSR (5,0 T132903C
S WYY astlS e slasul jo (js5eal slesl b
L g onl 50 999 OFY b Joboar slaskad 25
o5 ) ol eolaul wilewss 1)l SNPCutter asl
INSR )5 ¢l s NG_053132.1 o ,Los Ly OR2W3
o oo (NG_008852.2 o5 5 La 5 L,
w2 5l L OR2WS (5 50 T824C b oo by
s yso sl PCR &Y gasa 5 HINdIN 51590500
B oy 390 00 2S5 Balad oy 5T e Bumlie
59 T132903C (od g0 s yod> (o) slp 9 2355
O ! pan 315 Vspl VI gasme oo 331 5HINSR (5
Jible 5) ol osliiul gad yga b T PCR &Y games 5
S lo— g (=35 90 b £9 wlowl,» SNPCutter
Sl elio Vg0 05T osd yg0 T Sl
S50 Slge o]y Slaseie (Sges @)1, os il wian
525 9 BioRad Jas) PCR ol%iuws dal y cosliul
5l ol sladalad Slastin uioed g (K 50l o0sjle
Jolaz ) ey J¥logame sl b ool iy

ol 00 81 F 5 )

35 S Ghlew B9 n 53 9 S5 D0 i adn
SSbmal 6kl b phla padeis boasbl o
Ol w5 (S &lab Jle Jo¥oar (59,L)
Jlo FO-Y- w09, j0 oLl plasals Gl gL
05,5 el 0y90 5o by &S Sz cpl jlaxdls )8
P9y Ngd s 9 9y JeId o 1 385U IVF L (a8 55,LL
23,5 50 Tybae L3l (l )o Jgensls (S5 J"‘ =R
Ohle (5090 sln Ghlem Sl (Lol Lae
sddplnl Goow,p 3l pw el Sbmal gLt
ol ol 2wl 5 (6506 S0 lansis lawgs
i ol S a3, b ol 55 aiges i
s 09,5 3 45 Wog W5, l)ls g plle el ploye ]
(Si9ssd syl Sl sl adls 8 alie
g Jloy 2l (gl Sieasbis 5 s 5 Slezslo

Of (S 3 (B J 555 9 DNA gl ol -Y-¥
Fedhes O s 50 ol 81 &S5 jslaie l
FdoSee B0 sl SlapsSIB o ame (95
SPH = AL Yge Lo Y+) EDTA ci¥lgs il Jsloee
08 ke Se e sl 4 e See e Gl
JIDNA 2l loj b badiged 03,5 a1 (ae
SIS Y TC los 3 55 b slaslS En
o o adlle oyse (S Slagew, ln el
oolitul DNA (Sos gl il (sm Jgone (9 295
DNA oo | lebl Glp fuimen (V) w5
bor 9 20y V5 65y 5889l coadzl el
5 (oLl caisle ;905 o Analytic Jena Jow) oly04il
Fagl TA- 9 Y7o 69 0l Ol m S

S BU LIS

INSR B T132903C 9 OR2W3 B T824C od y90, b 90 (5l 1 00liiwld yg0 (5 pou |y Olasiin -) Jgu

OR2W3 o5 eb
F- Primer OR2W3: CCCATCTCACTGTGGTCTCC S idS 9 JNgi g pesly o
R- Primer OR2W3: CTCTTCCCCAGAAGCAACCT Y |
199Bp 00 yuiSS Azlad Jgb
T8ﬁ4C nnd y g0 b laseine
rs 11Czo}1546 axlllaod g0



http://ncmbjpiau.ir/article-1-1766-fa.html

[ Downloaded from ncmbjpiau.ir on 2025-09-02 ]

NCMBJ, volume & issue, 15/59, July 2025-1 ¥« ¥ -,Lesls VB0 o L 50,99 « Jsg0 - Jskus (655)5:S5 90 slool anlilad
Research Article- _iag3 4l

INSR o5 b
F-Primer INSR: GTCACCTTTTCGGATGAACG
F-Primer INSR: TGAATCAGACCTCTTGCTATTAA i gilSei (Jloi 9 pouly b
(With mismatch a-3") A T
R-Primer INSR: CACTGCATTGCACTCTAGCC ©
HRM-PCR Corbett !, Y¥4 bp )
o ST dnlad oo
PCR (¢l \Y¥ bp
T132903C e
Ch19 N
rs 2059807 axfllod ygo

INSR 5 50 T132903C 5 OR2W3 (35 35 TB24C g y90,ls 95 i3 sl PCR STy (611 550 530 olgo —Y Jguzr

owijlwes b | cdile | pdg,Sw cows p olge pxe | PCR (isSTg (gl p3Y Slge
O39S JyesS ) ) = ln
O39Sk Jyessm ) ) ol y poal
osSeleal | Jsasheo V10 )- 1X g yiams 53l
- RIS ¥ DNA &g0i
- - A ool yulali 4 90 of
- - v & o>
INSR &5 55 T132903C 5 OR2W3 (35 5 TB24C b y90,sls 35 ywiS5 (s1y2 PCR &oli s Lyl yi ¥ Jgur
S Sl (w:-:lw) olos | OR2WS 5 55 TB2AC s y90 sy S35l Jorlyo
\ a0 FEIERYY dcd gl ey 4l punly
a0 b Y cyiods dd ol
7. a6 Y- Jlail
n vY R oy s ob
| vy s O el oy Jrgb
Swstas || gy | 0329 T132903C 5 g0 oy S5 sl ol
(o gemaalow) INSR
| a0 FEIERYY ad gl oy Al panly
a0 Al Y- Cyoah A panly
vy s ab Y Jlas!
VYoo | as b Jusb
s VYo | e il b Jasb



http://ncmbjpiau.ir/article-1-1766-fa.html

[ Downloaded from ncmbjpiau.ir on 2025-09-02 ]

Yy

NCMBJ, volume & issue, 15/59, July 2025-1 ¥« ¥ -,Lesls VB0 o L 50,99 « Jsg0 - Jskus (655)5:S5 90 slool anlilad
Research Article- _iag3 4l

O e T824C pnd y 90 o 90 6l PCR-RFLP oSy 40 Goo).’T ad gasksd g Y loguaxo n.»).ai Wlasiw - Jous
INSR 5 ,» T132903C 3 OR2W3

R Sl ] ekt e ok
o5 b . Jyaxe b |, T ol | iy &9 i
g0 s | PCR (bp) w3
e T 100bp,47bp,45bp
in TC 146bp,101bp47bp,45bp,92bp
OR2W3 T824C 144 cC 146bp,47bp
TT
TC 112bp,22bp
INSR | T132903C \WF Vspl cC 134 bp, 112bp, 22bp
123bp

s 2,5 ool (L] sl o0i5ls 498" 5 Mic QPCR
5 OR2ZW3 5 o TB24C aucdypelly 5o 5
5 PCR o¥game 50T 51 INSR 5 ,o T132903C
s sladigad 5l Suye b JyuS sladiges duglie
ol sl Osee s sl 5 L D see
b owyp g les S8l 05 50 lapnd 9e b
HRM-PCR olSiws 4ol g oolaiwly jge dlgo Slasiv

Lol 0als L1 F 40 Jglaz o o3 4y Corbett

HRM-PCR Corbett g, plxil -Y-Y¥-Y
05 5o T824C ucd 5oy Hoa> ()2 )2
L INSR 5 ,0 T132903C eud g b 9 OR2W3
iS5 HRM-PCR  Corbett g, 51 oolazul
‘b.»aLa.o‘ ‘_gLQs).oa‘).: )‘ oolaiul L: )Ja'io)},c M)jﬁsb
shylo aslh a5 DNAsISMax aebp b ioghs cpl jo oS
Jgoz) Wt (b wBL YooY e o Job L Jlys
Jaw) HRM-PCR Corbett ol%iws 31 oolawl b 5 ()

yiudg s Vo oz 10 HRM-PCR [icSTg 10 e0liswls yao0 Slgo cdilé g slado -8 Jguz

owijlw syl | cdile | g Ko cuws i Olgo x> | PCR (jidSTly (gl p3Y Slgo

O39St | JsesS Ve ez aln
O39S b JyesSs )+ Cemly poaly
OsSekeel | Jsesil O 2X S0 ylamno 55

_ NN O DNA & g0i
Oyl - Eva Green

- - ooy yualli 3y 30

- - sl o2

INSR 5 50 T132903C 5 OR2W3 (35 35 TB24C g y90,ls 35 i3 51yt HRM-PCR ol ys gl s -5 Jguicr

s P Gl Jolpe
(9 gonndw)
OR2W3 43
] 0 48,85 V- ad gl Sy Mﬂ'g
a0 asb VO Oy Al yuwlg
o
7. asb Y. Jlail



http://ncmbjpiau.ir/article-1-1766-fa.html

[ Downloaded from ncmbjpiau.ir on 2025-09-02 ]

Yo

NCMBJ, volume & issue, 15/59, July 2025-1 ¥« ¥ -,Lesls VB0 o L 50,99 « Jsg0 - Jskus (655)5:S5 90 slool anlilad
Research Article- _iag3 4l

vY il v o Jigb
) vy adindo b S oo Jgb
" P g oy
Sloxs Lo : g
- (rgde) o INSFZ gi)igosc
| 0 B ) gl yius dih punlg
0 PR ys A yaolg
‘. sY sl ¥ Jlas!
VY LY O Jrgb
) Al aido O W oo Jgb

L sldises 3l g o c:"l’))‘ o..\...‘l)c‘).ii....J DNA cows
30,8 oolal Koubigs ol caslin coaS

T824C asdyoo by 90 Soamligij gl -Y-¥
INSR 5 3 T132903C 5 OR2W3 5 5o
HRM-PCR 5 PCRRFLP s, s L mls

el Cawads Corbett

PCR-RFLP g9, Kumliai} x-Y-y-)
@i2) PCR-RFLP (S5 5 INSR 5 ,» T132903C 4

28,5 ool PCR Jgames im0 sy (slopes b = gl

ad 90 sl 51y oo 3T e @S —F-Y-)-)
HIinlll o 31 LOR2W3 (45 T824C

sl el 5loolawl Lo lazol (og, oyl jo
35 ol 31149 bp &elas ORZWB 13 (sl s >,b
Wged y 5ol ;2SS S g sl 095 99 50
50539550 59,181 5 (595 2 5elg,5e =Y 00PCR
oBoss L 5 (50l S5 walog pr p5aal b s 5 03
Sy Coo J S 5l S g peSe SToJ;
=l L e 3l an Cow PCR &Y gaswe ) PCR
5 slon 09,5 sladiged SKiligiy 9 923,513 Hindlll
J5 855 2 a3l min SV gama 55989 2SI L S
o] s b laaiged ulighy mbs 285 plil 55,157
SLas ) s 50 OR2WB 13 T824C qeusdjge L (sl

s 00U 00l

‘S)LoT ).JbT -Y-¥
koo ol Byl o Jleliae gge3l sl
ABles 51 syl oy laaige (659,L0 b a9
2 9 S g0y ) Baslne 5 T (53051 5 SPSS
g 30 oolitul adlllaes 50 pad g b o9 )5S S
s S Lo p<o/o0 Ohgods boosls fogs jlobas o

-y

DNA (g oS digai 3 baigas gyl Y-
W8l a5 wog gol,8l p gl Qlo).a 09,5
SIS S3,bb s prelsSdsl 05,5 50 5 035 oyl
Felhea p2 53 Jgbw Beeeee 3 S Gliety o]
Sg Jlo FO-Y- o s ol s el 00
oo e s 5 aadie Sy Luwgs oLl o
Loy (3092 y,L g Wiogs a28F )18 )y 2050 (559,L0
gy 0ad ool (aseas aslinl oy Je a5l s
9kl e jogd aseie Judodas ol,8l cpl (60,lae 4o
Olyeds 5o,k (o ye 09,5 ai3g 13 339sl IVF (sl
odg 3 Ve dlawi g wad 43S Iy lew 0,8
235 pyslail 85 Av g eyl sSlsl ool 51,88 Y a8
Sobler ol o (S5 Sl Je gy sl
ssbiiody el Joe 4y DNA gl el bap)l 55 Gged
Syo A Ve oslawi g Sy 0g)8 b ollew dnglie
B aline (guw slwog S )0 g Wiagr w3 slls a5 9k
e as F hais Wle lose 09,8 e aisils
<35 plmil DNA g2l 5 6 25 095 50 55 095


http://ncmbjpiau.ir/article-1-1766-fa.html

[ Downloaded from ncmbjpiau.ir on 2025-09-02 ]

Y7

NCMBYJ, volume & issue, 15/59, July 2025-1 - f - liwals VOB o)las 5 0,50  JsSU90 — ok (5395 0m sloob aslibas
Research Article- _isg3 4l

YYY Yoar ¥ A

-

a4 bp —
VY bp —

fY bp —>

\f5 bp

<« Yo bp

236) PCR Jgazmo ) &> b BP Suii 555k # & OR2W3 35 0 T824C uunsd ya0, b (sly (o093 puid Y guazxo - S5
@55 59y Aigai Ve LY g F LY slaails (FODD o FY PP ) bP) (TT) aidly by (Siirg 9 j900 Aigei VY &5 (144 DP) (L y
PV DP 91F% DP) (AA) sl by b ge <5955 900 diges & &> g (FO DP 9 FY bP A+) bp AF5 bp) (TC) axdl s

oo SIS Gl GolopeSe 5 Sl
L o3l pan cod PCR &Y¥saxe (ol PCR 25Ty
05,5 Slatiges Sinnlisy 5 a8 S 13 Vspl o]
2 o] mas S¥same 558 S L S s e
L baises olisy mls 28,8 pbxl 59,51 J5 o,

el o 1) Y S

)WF bp —>

& bp —

s y90 s (Sl (o BT pude b -Y-Y-)-Y
Vspl s 31 L INSR 5 T132903C
Gyl 5l eolaul L hg, ol o
ol Sog ez el 99) INSR 05 (sl oads b
80 50 o5 ol SIAYF bp o YA bp dxkad g0 (ol
Jyaze &ged yo 5l ol ;2S5 RS 5 ke o8
5 &5 5,989,580l 59,81 U5 59, » ydsSes Y-OPCR
oBws b g al (650l S5) wlogp poasdl jo e

¥ a0 % v

<« WY bp

PCR Jguazo ¥ &l b0 bP 5055 553k F &l INSR 5 50 T132903C g yp0 sy 51yt oot 35T oo ¥ s —¥ S5
353958 Biged ¥ 5 ¥ ) saails (YT DD 5 1Y D) (TT) il (g 3503908 Higed 7 B LOTF DP) (o 3)

LOYF DP) (CC) iy aBL (4l g0 959 900 &igoi & &l o (YY DP ¢ WY DP AYF bP) (TC) axdly yo


http://ncmbjpiau.ir/article-1-1766-fa.html

[ Downloaded from ncmbjpiau.ir on 2025-09-02 ]

Yy

NCMBYJ, volume & issue, 15/59, July 2025-1 - f - liwals VOB o)las 5 0,50  JsSU90 — ok (5395 0m sloob aslibas
Research Article- _isg3 4l

)J T824C M)}o& ey (“_Uu —\"—T—Y—\

OR2W3 (43

O > TBAC pucdigek Simby) @b
aallae oyl o HRM-PCR Corbett <¥game L OR2W3
PCR- g, b sospl mip b Silishy b sauSunb

HRM-PCR gy o S—uwlieij oo -Y-Y-Y

Corbett

05 » T824C muidygn by 99 Sl sl
Real-Time .5 5| INSR 5 ,» T132903C 5 OR2W3

wbboe Vb (p9ly), ©pu8 L (g, a5 PCR HRM

23,5 oolawl
el a 00l yiled (g A Y S (o a5 il o RFLP

140 " Mutant

= wild type <«—— Mutant 12 -

) s i 1 Wild type >

100 ‘:{\ yP |

PR |- ';'\‘ 5o ;
Al o Hetero type—» ; s ) Hetero type
G50 /e ‘ \\
’\ ( 04 \J €5y
A . { \ \
0% A AL s “"I‘-"—‘-‘,‘ \ /: o " y
sblmamssdl”—" g\ 2
090 K.’y*kﬂn. 08 =
= x Fﬂ 5 €x
QD) )
10 Wild type 0 \
‘ 3 wild
g @ S - / % . \‘\A/ tvne
% 6 >\<§ E 50 / N
o [ R f | Hetero type \ P Mutant
s Hetero type w0 yP .
) 2 i ] \\
B b 73 ) ’1 g 33 ) & ] w 9 -} __Z g 8 = ) )
QD) ()

S1ogai g 8 libiwl el lo90i) ORZWS (5 5SS (gl J 7S 9 sl DNA (sladiges (6l 9 (oo sl loged (I -F Sl
(wild type =TT, Hetero type = TC, Mutant = CC e yias (39031590 (Baiges cdl> ¥
Sl ¥ logei g o laibiw] cdl> Y Hloge5) OR2W3 5 3 gl J xS g jlow DNA ladiges o lailiw] Sz b o0 (&
(wild type =TT, Hetero type = TC, Mutant = CC :cwi yds (390315390 sboaiges

PCR- Ligy b o3l it b Siuliohy ol 508l
o ool imled (0 5 il ¥ IS5 o a5 aly o RFLP

30 T132903C uwnsdygo ol (ow)yy o -Y-Y-Y-Y

INSR 4

o5 50 T182908C undyoo y Koo b
w@sllas 0yl > HRM-Corbett PCR <¥sams L INSR


http://ncmbjpiau.ir/article-1-1766-fa.html

[ Downloaded from ncmbjpiau.ir on 2025-09-02 ]

YA

NCMBYJ, volume & issue, 15/59, July 2025-1 - f - Liwals VOO o)las 5 0,50 IS0 — ok (5395 0m sloo;b aslibas
Research Article- _iag3 4l

10 [—— Wild type 10 <+«—— Wild type
f\
e | Mutant —p ( os [
¥ f
w08 j‘ \‘ w06 }' {
1 ¥ | | «——— Mutant
<l 0e ' k Hetero type 04 /
LJ/ Hetero type |
02 / \ 02 —_—
L Fa N_"“t“l \ AL 4
00 oA \*é!m.m:rmn;guvmm oo iy — S — —
ﬁ =6 B B 0]
M) ()

1:0k777777777 EI s :,777777 —_— S——
e \ Wild type - <« Wild type
£ x| i —>
A\ Hetero type®

) ‘; 50 f (5 \
% \\ri Mutant ¢
2 40 3 o
* | Hetero type \\ . e Mutant
" ™ t n m N & ™ 2 8 ™ [ 3 % ¢ ‘ ™ 0 1 0 a ‘< B
QD) )

319903 g 0 lailiwl cdl> Y 19g0) INSR (45 ;iS5 61y J 55 g jlows DNA ladiges sl wgd S sl yloges (AII—F i
(wild type =TT, Hetero type = TC, Mutant = CC :cwi yias (390315390 (Baiges cdl> ¥

> ¥ Hlog0i g 0 luibiw! el ) Hloged) INSR (45 jisSS (gl J 5565 g sloas DNA gladiges g1y o lailiw! oo sl jloges (&
.(wild type =TT, Hetero type = TC, Mutant = CC :cwi yias (33031530 baiges

318 LS INSR 55 55 T132903C sy (5 ,Lo]

WS S g e 05,5 g5 glosls o a5
Sg oo (S5 A iy ce.‘xb-e 3,05 3929 (5,10 e
5 INSR 5 ;5 T132903C pdyge s s3> s oS
L3 o bl L 51 andliaes y0 s pe 5o 55,6 olx!
Sl @b (P = 1Y) ol sgzg syl g
J99z 59 pedypo sy 99 0l ylel 5IUT 5 Sl
Sl et ygocy 5 ilel quy el onds 1SV
SloosS o San g, s dbns
Socalisy 5 (55 09,5 9 Jlew 09)5) aslllaes g
Oliee &S ol LS pudy90 L Q.).‘ 50 0wl Cawdd
S S ,p eadnle eadyse s 9o (sl significant
90 cpl ;o 1, C Pl as vgei yaseio g sl Casody +/+0
Comozr 53 G5,k Son Sl OlFes meedisecsh
Ay Glew 590 b ladpe (6,556 Sy carlllans g0

RO S

Sequencing b9, b Soumbgij guli —¥-Y-¥

Sy b Kol @l oled sl ol
A osSsen 5l pledisel wadoly (JeSse
5 Wl Jlgomend Dsisre 5 sl Ds% 550
NCBI oL BLAST cols b Jlgoms mlbs
Bl b ot @b iS5 b
g2 g 0l Gl ) 59 b Sebes

05 2° TB24C pamd y90 ly 99 gl 5IUT Y-
INSR (45 ;o T132903C 4 OR2W3
O 5 T824C e jgo b ()bl 5IUT b
JrsS g slew 09,5 90 slaools o duslis L OR2W3
3529 (5l gime WS 09,5 90 (1l a5 Wols L
spa> G 4 L3S Al iz Olgiee cnlple o)l
5 OR2W3 5 ;5 T824C qucd 0 Lo
Ll sylel Hh 5l andllaes g !

2 S9,bb ol
Ol e 3l (Same

561 s Hezmed (P = oY) )l 0ezy o sixe


http://ncmbjpiau.ir/article-1-1766-fa.html

[ Downloaded from ncmbjpiau.ir on 2025-09-02 ]

Y4

NCMBJ, volume & issue, 15/59, July 2025-1F+ ¥ Loyl N OIBR o)l 5 0,55 + J5Sge - Jsho (555055 5r (slooss anlilind

Research Article- _iag3 4l

A Lo o INSR O3 90 T132903C 9 OR2W3 o590 T824C d y g0, b 90 6)LOT J.Jlai gbcwig) Sl s -V Jous



http://ncmbjpiau.ir/article-1-1766-fa.html

[ Downloaded from ncmbjpiau.ir on 2025-09-02 ]

NCMBJ, volume & issue, 15/59, July 2025-1 ¥« ¥ -,Lesls VB0 o L 50,99 « Jsg0 - Jskus (655)5:S5 90 slool anlilad
Research Article- _iag3 4l

. . 09,5 09,5
oS ) 90 by Sobol polie | bl Jj.:;: ); Odds Ratio P-value
C AN Y AR
Allele
T JARE AR ANCIEA VAR oY
CcC 704 AR AR
/N =¥/ 0)
TC IA /Y e
Codominant /AN
/A =YIYY)
TT AR IAY
\/FY
. _ CcC 704 AR AR
iy pominant - [-TC + AR IV WY CROYE) | /A
INSR 3 ,8T132903C CTCT+
TC INY LAY TR
Recessive (-IVY -Y/2¥)
TT AR AN AR
VA4
CC+ . .
B IAY AN Ve
O\'/er IYY -Y/O0)
dominant TC AN Y ¢ VY
\Va
7 1A =V/AD)
Log-Additive AR
/ VXYY
300 OV (Jise b Jlows 09,5 0 C JT Jly,5 OR2ZWB -5 1o s —F

el 0dal sty 2o p> OO/F a5 J 1S 09,5 b awlie o
Oz el 0ol (i J35S g Jlew 098 (IS ime i
oSyl olnl g eand g0 s ol (e 45 09 o (6 S A
Shogxe bl Jpl s b foye Cumex 0 oyl

INSR (5 ,» T132908C punsbysn s sl uls b8 529
b duslio 10 Jlow o9, 0 a0 YV JJd3LC JTas ol ojlis
G sme glis gl ls el sty doys FA &S J 1S 09,5
Slgal (5y)b b azei o g Al o S5 g o 095 o
Al go)l gl gme bl asllassyge iyl QL))A VEPE
g Wi se e > (ol 5 (o5 bl b S e
9 ol @l Ao 5 (pmyp @ i Al 0 95 (59l
ol asby boarez> plo b dpl Cusez o undjgo b
o

OR2W3 (5 ;o T824C medyso sl ooy 5
b gl iy, b ansdS cleadlas Lo aS
Genomic Wide SNP  jsxen YL ackis
odspll microarray 5 Association Study (GWAS)

'a}..u_i: )‘ Jrony ‘o\.\...ufal?u‘ sloadlas U""L"“")"
Stes 22LL 5eam I e 6)9)L0 slp Sy RS
5 F ¥ ) ailoads sonel Solgay T Seasy LYs 4y a8
P e GRS a5l g (Jasme (sla)giSs 4z ST.OY
ojoyel laaallie Ll wisl aiils olo,e (gye,ll
Jole e sloyesB LS o 1) (S sl ess
a ol daxgi Coge Lasm widle ol cpl 50 (6,550
90 LUl omyp & )0 pReon belinlr (OF
Sl &0t oS a3l olag) 5o eacdysa ks
et yga ke cnl 9 W)ls B Gl 6yl 5o
:)’| ..\_u)L..c
S INSR 55 0 T132903C ;OR2W3 5 o T824C
5 PCRRFLP HRM-PCR Corbett _JsSlse (cla s, b
Vg5 b DNASISMaN a5 b ol ] oy ol
D3Ikl Sy T DD ) 5 b o 5
! 5o aallasdyge pacdigacdh 93 oy 4 gReal led
TB24C puucdjgo b (gl a5 inly i b .oy Jiagh


http://ncmbjpiau.ir/article-1-1766-fa.html

[ Downloaded from ncmbjpiau.ir on 2025-09-02 ]

™

NCMBYJ, volume & issue, 15/59, July 2025-1 - f - Liwals VOO o)las 5 0,50 IS0 — ok (5395 0m sloo;b aslibas
Research Article- _iag3 4l

L g auii8 o Lo s satplnl gladallas 5 a5 INSR
5 GWAS (gmen Yl ais 08 L slaghs,
bl s 4 A el 488 o j90 Microarray
3 o elsSdsl 5 (o pmilyil Sloml b Wil o 45T fpnid 50
el o 3l 0l 5 ohope Syl (65 bl
Lo Ve d e Jlo po (RLSea 5 gl (6,500 dalllas 5
PrrelsSlyl g pyraly3l oo Comaz ) padjg0 Ly WYY
ey sk (paiz (U1 &S 488 15 ) 00590 (2l
352 a5 03908 (5155 (e 6)9)b b LS| o 1) saer
Mogme adllass jg0 Comaz 0 a5 padya by

o INSR 5 ;5 T132008C masd g s ond 3155
Ol ygam a5 eols lid giwl asdllae opl jo (VF) wib
Wl orelsSdsl o carpalil Sy oo ot yga
Slr G San g, e b1y Fl Gl g 005 o
0 95 INSR (55 b by ol 5 ulod oo oloml ol
03,5 O )P Dol eizmed adlllas ol p3 gl
OIS el et yge s Heam Bl S g e
bl 5yl gl 50 (V) P = o/ o)) Cod o0
S Sl sokl Gy Corezr )3 pendysaly Cnl sl
Real-Time PCR- s, b axiily bl (gg,bl
PCR-RFLP i, b upes o ousy 2 HRM Corbett
o el 0235 a0l 5SS Sl s
ol spi gl o 45 el 0y aseiis 38 S ploxl
D5 Sl ek 5 ekl ploye 055 )3 ecd)ee by
5o Wilgi oo azmS 0 g (P = /oY) 0l g9 (g lo e
G ol Ol 53 semsSsl 5 (soelss] ol
Sorex 50 Gyp)bl sl ele Glyear 5wl ansls
@S ool ooy il s Sl (loye 5l addllans e
Slsrer ol ddllae b ol Ghagy a5 wisly plas
S5l
g oS adod 0 VeV Jlo o ioren
05 o5 93,5 i S8 5 bl il lSen 5 Sy
sl Syt 5 02 slaygiSs 4o 3b L INSR
Gy ol olSis o a5 SidliSe glojrane 5o
s he 6Hnbk b 9 Sdee g P55l ]
oya o olbadlas a5 Woges b g Cusl LIS,k
Olyesd )0 a5 byl s (5 ol 5o pcd se s Ha
sadlbs sl oliSal, Wigee o)l e B30k
585 S LAY wil 559l slaas) 55 oun]
@S &5 d9ed Gy iz Ol Al Ghagh @l
3 g widlbige ;RaSy slisly o Gk 9o

oo ye Sibisaal (655)L0 50 (o pplsKsl g g0 ymsly]
Yoy Jlo jo a5 badllas cpl 51 S50 o) bLs )
WY ceol a3 olel il Sen g ygin] lawgs
premalsSlsl 5 pyelysl Gloje Comaz 30 pucdyse ly
iz aallle o] o a5 CES 13 ) o550 ol
o 5SS eSS war b yse
@SS g Comer b aS lapend sl
12 08) abl e ORZWS 55 5 TB24C pad o s
2 edigaish ol ol b lp 3 el regh
SSbanl 69L& Slal He)lh ooy Conex
s, Real-Time PCR-HRM Corbett s, L sl
Siligs @l PCR-RFLP (39, b (e 9 0 plox]
ol &S ol adeie a8 Selxl pwyp j0 00 S KW
Slrl ook 5 9kl oloye 095 G 3 mendiee
olonl jo Al jo g el allla gyl s Oglas
Oy 52 skl Sl 5 sorlsSlsl gnls]
Olas ol )Bes 5 gtul dalllas o adlood S3e Sl
397 o pedygachy (nl jpde 5 Caal oad ool
L1 3l cal 5 90,5 o st (o elsSIsl 5 (n sl
et sl a3 g oy 4 dgeie Aol ks
@by o 0 & oSl i, (eclas AE
5 Slopse )l SB35l gy, g Al cdlss
SHrS 5 slen 09,5 (e ol siee sl LT aslllas
Sl 00008 (5155 0adile padygach Hpax
QOB P=+/+++Y)

Jo o e 5 (Sandly dalllae o
pedygesh pax a5 WS s VY
Syl (6)5,b6 b ORZW3 55 s rs11204506
olis obT Slidss o)l 3439 (sl gme bL5 I s o
Wlgioe 0nB0le () 50 pedygah (nl Hpa a5 ol
O3 e 53 soplsil o 5gile el g, o 3 L
(V) ail Lol s sy (65U L 4zt 5 5 o9
e bljlpas g pol> fagh 4 azg Lo
S90S 2l 5 (e (o0lP Sols 4 Ol oo
P eimes g o)lal Sl She cuded
reedizoh GGy &5 R sleaidxs
Loy ool b osigdaS slojgiem; senl o jasuie
2l bopizmen 5 (Foeyer g (sras slojyyim,
05 &9y Lol e 5 wyls bl olis sl g,
5 con sle 5 olSws cpl jl 45 Wl 5 OR2W3
OF st ysoish 5 05 ol G Sl ey s
(Y =Y 0,10 0925 3w g lews ple yo


http://ncmbjpiau.ir/article-1-1766-fa.html

[ Downloaded from ncmbjpiau.ir on 2025-09-02 ]

vy

NCMBYJ, volume & issue, 15/59, July 2025-1 - f - Liwals VOO o)las 5 0,50 IS0 — ok (5395 0m sloo;b aslibas
Research Article- _iag3 4l

swl g INSR o5 ,0 T132903C  edyso
Goo bl a0 5 eyl g e peleSl
@l (nl 5 g WAk e Wl oo 19 e Silsaoy]
aiils ey ol 5o ST slearllas sly (55T asilgs o
30 g 4oLl gl sladiged 1 g olaws Lo
6loysiS plu g Slnl Ha,bb o e calizes laciarez
Gy oliSal, 5 5,5 alxl baallbs g4 opl ol
ol STk 9 U5 pleys 5o eanl slaags,

23,5 oslgils o aable- claix! Lass

S ol -F
y Al cals, S alie Siagy sla)lS s
S by g 659k e hlew I Alal] Gl
sho 0aStmgsy (S S olftlasl 51 B S92me

G103 g St Y
Vst g 255 (559,000 Gllew 5 Jiwypy &S 5
it o olftngsy (Sagy Sy olialesl pyie
Cany olBidls by pole cuSliils S5 09,5 9SG
rgh opl ikl sla)ls plil o a5 0
9 S sl Jydee 1) waclew 5 55 JLS
.oo)fsa u>_;lo)..\éé

&L ()l —A

ol gilin a5 43S a3 allie

OB S o5 e -

G g b ool Ul 5 Slides sla)lS Sl e sl
Syge ol pledl 250 @ils gy alis ool
Lwg )15 plxl wigy p o)l g Gubis >y cépdy
SRRy, laojglive 285 plonl (aly I 258 B
plxlge ol 255 Ul bawgs allie ol 03 Gialns 5

2 Skl sbml o Wlgee eadily e jee Sk
GBEAR )3 (yaizren bl abls (5550 LB 1oy
Cewl oads plol pund g0 b ol b bLs ), a5 (6,50
OS5 INSR 5 b aS olajgis, a5 wo8 ki
o3g bl )0 (F90,98 5 (cras o5, b Wigd oo
sybar Wyls aS (55LeS e (e Sedld L s g
Figlepl S5y (Foersr sboanlp L) e ol
2l Geizmen g ploye (6y5)L o wlgi o
I R e e
2o 50 $P%e B WlEor padygash cnl & Col
(Y5 — YY) b Lls 5 las Lo
Slapad ook jpa> 3,90 50 Rk (nl )
Slrl skl s ye Comez jo 1350 (55,0 L Lai e
gy ol &S Cawl oals eolawl HRM Corbett s, 5
g alllaed 90 (Slopusd oo dy (aesuis ;o Vb (UG L
S sl LS, W e Y (s, 08 U
L eyasa Sy glodalllas o (S5 sl ,nss
ST (elyy ido by, 5 0l 7 olas Waaiges ol oluss
abgrye slajldlay (il b baylaged ) 5 @bl
shls slagts, 5leslanal JLS 5o culply widbos
i ebdiged 5 jig ladiged slass YL S &,08
ol mls asl Gy e sbcares 5 bbeasgd

88,5 n dpog Alie gladidss ple g Glegh

S5 4zl -0

e y90 sl 50 RS sy 4 andllas (ol o
5 INSR 5 ,o T132903C 5 OR2W3 - ,o T824C

Oloye 6y)bl Sop el yo g Figileynl ol
spax om &S web plas s al asby,
Ll )| dslllass g Comaz ;o Slpl Glo e &ul.:y&ﬂ

spax e blagl pl Ll o)l 0y (g)lo sime


http://ncmbjpiau.ir/article-1-1766-fa.html

[ Downloaded from ncmbjpiau.ir on 2025-09-02 ]

re

NCMBJ, volume & issue, 15/59, July 2025-1 ¥« ¥ -,Lesls VB0 o L 50,99 « Jsg0 - Jskus (655)5:S5 90 slool anlilad
Research Article- _iag3 4l

&l -V

1. Witherspoon L, Flanniga R. Male factor infertility Initial workup and diagnosis in primary care. Canadian
Family Physician. 2021; 67: 248-54.

2. Agarwal A, Baskaran S, Parekh N, Cho ChL, Henkel R, Vij S, Arafa M, Panner Selvam MK, Shah R.
Male infertility. Lancet. 2021; 397(10271): 319-33.

3. Oud MS, Smits RM, Smith HE, Mastrorosa FK, Holt GS, Houston BJ, et al. A de novo paradigm for male
infertility. Nature Communications. 2022; 13: 154.

4. Ayad B, Omolaoye TS, Louw N, Ramsunder Y, Skosana BT, Oyeipo PI, Du Plessis SS. Oxidative Stress and
Male Infertility: Evidence from a Research Perspective. Front. Reprod. Health. 2022; 4(82257): 1-15.

5. Andrade DL, Viana MC, Esteves SC. Differential Diagnosis of Azoospermia in Men with Infertility. J. Clin.
Med. 2021; 10: 3144.

6. Arafa M, Agarwal A, Majzoub A, Panner Selvam MK, Baskaran S, Henkel R, Elbardis H. Efficacy of
Antioxidant Supplementation on Conventional and Advanced Sperm Function Tests in Patients with Idiopathic
Male Infertility. Antioxidants. 2020; 9(219): 1-15.

7. De Luca MN, Marisa Colone M, Gambioli R, Stringaro A, Unfer V. Oxidative Stress and Male Fertility: Role
of Antioxidants and Inositols. Antioxidants. 2021; 10(1283): 1-20.

8. Dutta S, Sengupta P. SARS-CoV-2 and male infertility: Possible multifaced pathology. Reprod. Sci. 2021;
28: 23-6.

9. Fave RFD, Polisini G, Giglioni G, Parlavecchio A, Dell Atti L, Galosi AB. COVID-19 and male fertility:
Taking stock of one year after the outbreak began. Arch. Ital. Urol. Androl. 2021; 93: 115-9.

10. Babakhanzadeh E, Nazari M, Ghasemifar S, Khodadadia A. Some of the Factors Involved in Male
Infertility: A Prospective Review. International Journal of General Medicine. 2020; 12: 29-41.

11. Karavolos S, Panagiotopoulou N, Alahwany H, Martins da Silva S. An update on the management of male
infertility. The Obstetrician Gynaecologist. 2020.; 22: 267-74.

12. Chaudhuri GR, Das A, Bandhu Kesh S, Bhattacharya K, Dutta S, Sengupta P, Syama AK. Obesity and male
infertility: multifaceted reproductive disruption. Middle East Fertility Society Journal. 2022; 27(8): 1-12.

13. Ring JD, Lwin AA, Kohler TS. Current medical management of endocrine-related male infertility. Asian
Journal of Andrology. 2016; 18: 357-63.

14. Alahmar AT, Calogero AE, Singh R, Cannarella R, Sengupta P, Dutt S. Coenzyme Q10, oxidative stress,
and male infertility: A review. Clin Exp Reprod Med. 2021; 48(2): 97-104.

15.YinY, Zhu P, Luo T, Xia X. Association of single-nucleotide polymorphisms in antioxidant genes and their
gene-gene interactions with risk of male infertility in a Chinese population. BIO MED REP. 2020; 13: 49-54.
16. Aston KI, Krausz C, Laface I, Ruiz-Castané E, Carrell DT. Evaluation of 172 candidate polymorphisms
for association with oligozoospermia or azoospermia in a large cohort of men of European descent. Hum
Reprod. 2010; 25(6):1383-97.

17. Plaseski T, Noveski P, Popeska Z, Efremov GD, Plaseska-Karanfilska D. Association study of single-
nucleotide polymorphisms in FASLG, JMJDIA, LOC203413, TEX15, BRDT, OR2W3, INSR, and TAS2R38
genes with male infertility. J Androl. 2012; 33(4): 675-83.

18. Neirijnck Y, Papaioannou MD, Nef S. The Insulin/IGF System in Mammalian Sexual Development and
Reproductio. Int. J. Mol. Sci. 2019; 20(4440): 1-18.

19. Shokrzadeh M, Mohammadpour A. Evaluation of a modified salt-out method for DNA extraction from
whole blood lymphocytes: A simple and economical method for gene polymorphism. Pharm Biomed Res. 2018;
4(2): 28-32.

20. Ma X, Guan L, Wu W, Zhang Y, Zheng W, Ga YT. Whole-exome sequencing identifies OR2W3 mutation
as a cause of autosomal dominant retinitis pigmentosa. Sci Rep. 2015; 5(9236): 1-6.

21. Trimmera C, Kellerb A, Murphya NR, Snydera LL, Willerc JR, Nagaid MH. Genetic variation across the
human olfactory receptor repertoire alters odor perception. PNAS. 2019; 116 (19): 9475-80.

22. Sharon D, Kimchi A, Rivolta C. OR2W3 sequence variants are unlikely to cause inherited retinal diseases.
Ophthalmic Genet. 2016; 37(4): 366-8.

23. Bedair RN, Magour GM, Ooda SA, Amar EM, Awad AM. Could insulin receptor H1085H C > T single
nucleotide polymorphism predicts insulin resistance in type 2 diabetic and chronic hepatitis C virus patients in
Egypt? Egyptian Liver Journal. 2021; 11(4): 1-11.

24. Nobakht H, Mahmoudi T, Sabzikarian M, Tabaeian SP, Rezamand G, Asadi A, Farahani H, Dabiri R,
Mansour-Ghanaei F, Maleki I, Zali MR. Insulin and insulin receptor gene polymorphisms and susceptibility to
nonalcoholic fatty liver disease. Arq Gastroenterol. 2020; 57(2): 203-8.

25. Liu N, Feng X, Feng Y, Zhang Sh, Wu Y, Jia T, Yang X, On Lee LT, Sun L. An association study between
MiR-146a and INSR gene polymorphisms and hypertensive disorders of pregnancy in Northeastern Han
Chinese population. Placenta. 2021; 104: 94-101.


https://pubmed.ncbi.nlm.nih.gov/?term=Agarwal+A&cauthor_id=33308486
https://pubmed.ncbi.nlm.nih.gov/?term=Baskaran+S&cauthor_id=33308486
https://pubmed.ncbi.nlm.nih.gov/?term=Parekh+N&cauthor_id=33308486
https://pubmed.ncbi.nlm.nih.gov/?term=Cho+CL&cauthor_id=33308486
https://pubmed.ncbi.nlm.nih.gov/?term=Henkel+R&cauthor_id=33308486
https://pubmed.ncbi.nlm.nih.gov/?term=Vij+S&cauthor_id=33308486
https://pubmed.ncbi.nlm.nih.gov/33308486/#affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?term=Arafa+M&cauthor_id=33308486
https://pubmed.ncbi.nlm.nih.gov/?term=Panner+Selvam+MK&cauthor_id=33308486
https://pubmed.ncbi.nlm.nih.gov/?term=Shah+R&cauthor_id=33308486
https://pubmed.ncbi.nlm.nih.gov/?show_snippets=off&term=Aston+KI&cauthor_id=20378615
https://pubmed.ncbi.nlm.nih.gov/?show_snippets=off&term=Krausz+C&cauthor_id=20378615
https://pubmed.ncbi.nlm.nih.gov/?show_snippets=off&term=Laface+I&cauthor_id=20378615
https://pubmed.ncbi.nlm.nih.gov/?show_snippets=off&term=Ruiz-Castan%C3%A9+E&cauthor_id=20378615
https://pubmed.ncbi.nlm.nih.gov/?show_snippets=off&term=Carrell+DT&cauthor_id=20378615
https://pubmed.ncbi.nlm.nih.gov/?term=Plaseski+T&cauthor_id=22016351
https://pubmed.ncbi.nlm.nih.gov/?term=Noveski+P&cauthor_id=22016351
https://pubmed.ncbi.nlm.nih.gov/?term=Popeska+Z&cauthor_id=22016351
https://pubmed.ncbi.nlm.nih.gov/?term=Efremov+GD&cauthor_id=22016351
https://pubmed.ncbi.nlm.nih.gov/?term=Plaseska-Karanfilska+D&cauthor_id=22016351
https://pubmed.ncbi.nlm.nih.gov/?show_snippets=off&term=Sharon+D&cauthor_id=26891008
https://pubmed.ncbi.nlm.nih.gov/?show_snippets=off&term=Kimchi+A&cauthor_id=26891008
https://pubmed.ncbi.nlm.nih.gov/?show_snippets=off&term=Rivolta+C&cauthor_id=26891008
https://www.sciencedirect.com/science/article/abs/pii/S0143400420304501#!
https://www.sciencedirect.com/science/article/abs/pii/S0143400420304501#!
https://www.sciencedirect.com/science/article/abs/pii/S0143400420304501#!
https://www.sciencedirect.com/science/article/abs/pii/S0143400420304501#!
https://www.sciencedirect.com/science/article/abs/pii/S0143400420304501#!
https://www.sciencedirect.com/science/article/abs/pii/S0143400420304501#!
https://www.sciencedirect.com/science/article/abs/pii/S0143400420304501#!
https://www.sciencedirect.com/science/article/abs/pii/S0143400420304501#!
https://www.sciencedirect.com/science/article/abs/pii/S0143400420304501#!
https://www.sciencedirect.com/journal/placenta
http://ncmbjpiau.ir/article-1-1766-fa.html

[ Downloaded from ncmbjpiau.ir on 2025-09-02 ]

re

NCMBJ, volume & issue, 15/59, July 2025-1 ¥« ¥ -,Lesls VB0 o L 50,99 « Jsg0 - Jskus (655)5:S5 90 slool anlilad
Research Article- _iag3 4l

26. Thangavelu M, Godla UR, F.D.Paul S, Maddaly R. Single-nucleotide polymorphism of INS, INSR, IRS1,
IRS2, PPAR-G and CAPN10 genes in the pathogenesis of polycystic ovary syndrome. J of Genet. 2017; 96: 1-
10.


http://ncmbjpiau.ir/article-1-1766-fa.html
http://www.tcpdf.org

