[ Downloaded from tumj.tums.ac.ir on 2024-09-27 ]

oo i 0 L IVA slatnien )+ o,las VT 5,500 VAV (50 15105 (Sibiip psle 5S4 Sy 5Kty alao I l ”VI l

MC4R 9 ZNTS8 .CCND2 duw)’o& )" c.il).h l.z ‘:11,:\_6 dugg; ,;”’.s °§)_2

o @121 9 SIglie @y Jlas Uy ol 4

NEVZARVATERNE R CIVARVAR SRR WY S V728 720 PNCH NP C\V28 JRF-SC U 04&

S sl SR eMe slaes S G 5 e LSL"‘C}"J O ey 3 (g3t LBl rde e
ZNT8 (CCND2 1511063069 (slap—d 5o s Ly lds slaes S SRS s SAa L adlas ol 5yl 35
s ol OF (1l 5 Spa 5 Sdpbie gy st b alal, s MCAR 1512970134 5 1513266634

s it At (S psde oSl S plie 5 550505 208 pke 0aSiayn s adllas ool i S
Shaals 3,50 (G MYV glaesls (gdalims)ge imgs cpl 45 A tbu‘ \WAY dand BAYAE s, 8
5 o e 8 3l Aal 5 555 ol 81 us Ol Ol g a5 A8 g S asdllas QS ES LS Ols
el sy STy ol Ll s 1y aoltin G b 3l glan i glacails il 5 650 sladle
—= Amplification refractory mutation system-polymerase chain (ARMS-PCR) %3, 4y La(,_m.a TP
Lk 5

ot g BlA G 5 e B E S W0 s Dl e S a2 L1S12070134 S ; laasily
o iSan o (P/40) 0 aalin VU 126 0305 5 Wy dS5 5 ol HDLAC ot U Ll 55 i3
oSs Gl e Uy byl s (P=2/08) ale Cils 5 (P=2/0 1) 5pd slasdes Obe 3L s L 1513266634
bl 00 5 uS L 1) S b oo S35 1811063069 J1 Lol 55 Dl s B oo (s 3 g
HDL-C (YU kil 0 53 Jlast (655 » o 5o Wagee 5 3,5 50 3 SLa(s o (a8 o b poze L 1511063069 (s
A edalie YU 058 5 ol

5203,S sy 5a 3 b S e 1512970134 ot T el s3SI plie ok ) (6,80 (5 s ST

S 3 e el 1513266634 51511063069 ot T (slls 3131 5 ale 5 (55 G jme ol

o e S plie ok (sdalims ;o aslllae (T gblS” ladS

Culis 5 B 5 S el 5l pesS e Ol SRl sl
MCAR 117700633 03) slopmsissody 3| g5 am 53
5 e L Bl s g sbes Sy pons (1512970134 5 151778231
SLC30A8 05 )3 pemdiso b £5 Kol eag ¥ g ks
Tl ke k3L e s Ll SIS Ol U 1513266634

— e 0550 5SS 0 NS
"o spils DLl e I Slglnl

£ o a o
S5 Osdi B Ol e cpis

e T
Ol o abla Sdj

28 slacslay o s i 5,0 =T
5 o0 3 sl olSChn s 10500
e e Ny ke LD s
Il g

S Joso ol i 0 =T

5 s 28 ol 0dSin s b a2
e e Ny ke sl s
gl S

olSCEa g el Sl S0 £
ke ol prnellie 5 31103 36 sl
Ol o oo gt Sy

(et DLt Dz oS5 D5 2 e =-t-.;
248 e ley 53 40k Slides S e YE S
e 3l 5 525050 348 psle 0 dSia g5y 50550
e A (S ke oLl

AR AR T TR

E-mail: mirmiran@endocrine.ac.ir

PRV

Chle LB e s S 4 Bl (el 4 sl
YW oplis 5 (pe HDL-C chile 2alS 5w ndSs s
45.,\.;;...&Q‘YLK)){QL:A)JLQJJG—&BL;)LA&JE}JA};)\

FAY G FVA 1+ o)las VF 0,00 NP 03 15 (it pple olCiilsy o iy 0y aleo


https://tumj.tums.ac.ir/article-1-9280-en.html

[ Downloaded from tumj.tums.ac.ir on 2024-09-27 ]

A Sl pulio pyuticu i LMCAR 4 ZNTS COND2 (slapeasi s so s 31 Soso b ulié slos 5 S j2iSan 5

Ve opld AL ol Y 0 ) S Gl
(S WS hdd O35 SRl (B B sl
Candy OB 0 iS rae p)ls e (et slagsslos
A3 8 eSS (Llk Cands (G S

LoasIYYANNE 5 rsIYAVAYE  (lagdygo by o)
Tetra-primer amplification refractory mutation s, ;| sslizal
son 5 M el system-polymerase chain (ARMS-PCR)
b sl 4w sleslinad L ARMS-PCR %5, 4 1511063069
3 S o o5 4 PCR Jgame 5,585 2801 s ol s
el Iy g esbiiad 3550 bl JI5 o plal 55
il ol o3ls ialed O Jsdar 3 5585 S 5l el s

SPSS software, I sslizel b beosls gl s 5 4520
Stata, version s version 20 (IBM SPSS, Armonk, NY, USA)
PRGOS ‘:b.;»l 12.0 (Stata Corp., College Station, TX, USA)
S a5l s /00 Sl S obbas mlan Lol e
(Hardy-Weinberg S culy ol ol 31 Cnd oy e
o3l b oy 3550 Cumer AT Slsl 5 5 equilibrium, HWE)
PowerMarker  software, version 3.51  package 3l
Chi-square Pearson (s 51 5 (http://statgen.ncsu.edw/powermarker/)
lesdizg 5 sluds sbayae a5 5 A S plil statistic
Glpod eslited ez & slie 31 Jb g (W edS )
235 b oS Glaine S0le 5 (AS sl ine Sl 3 samlis

A eslewal Student’s t-test 5 Chi-square test 31 .5 a4 Jbo

Laidl

-

oiSan o addlas ys ediSES 5 a3 s S5 Y Jsds

COND2  slapudypn o 51 SC0n L) olie glaes S
LLs,l ,s MC4R 1512970134 5 ZNTS 1513266634 511063069
5 (GMas=AY) 5550 05,8 SIS 4 O Gl 5 S pibe ol b
wwoa o bogsl Sl b ol Glus=AY) dsls
5 (P=2/V8) 1513266634 (P=+/4Y) 1512970134 (b5
L3 gas o Cand S aals @)l Jale 1 (P=+/14) 1511063069

(Y Jsae)

Tehran Univ Med J (TUMJ) 2019 January;76(10):678-85

http://tumj.tums.ac.ir

COND2 03 sVl i 53 ly 1s\) e e L
Rl FOR=VA) 35 Jas o 53 g5 cils 350 b (bl b
SIS b gl ey S Sy el Ss L aalllas
9 ZNT8 1513266634 (CCND2 rs))+Y+14 L;LAWJJAJL;
S b Sl ook st adad, > MCAR 1512970134

A olosil OF sl S

SeIS ORI

S S ek el alios) e s 4 Sl addla
g BTV ag) sl 56 s ediSES 8 sl o 5l L
Lo 5 3 adllas (VAL 508 B OYAY ge) pss 3B L (YA
S8 e s bl Sl A sl U 555 58l Olg
Lo dsl 5B 5o a8 (ool 3l aelsl jo (e sa 5B 51 & QA 5 sl 5
Lds Gl asdlas 31 Wy Kol potes 4 Mas axllas £32
055 5 Jsl Slasl b 53 oS 6313l Lalas o Sl e (5 OYAY)
oy B s gLl 5o Ll s 5 ST slie oo a4 Mo anllas
LLE Sl oo 4 Mo andlles oy 5B 5 ol S0
Olgeas L3 MAA sl [ ba (31000 5 AYY QYA 3 5a)
Slast ala b 638 Cson sy5e a AS Sl 550 05 8
soalie pile Sl s oS i (Jle 20) o
SAL G Sl e S e slal O g 4 e e b
530 Kg 3 i O35 SRl b Sl e B a5 U
Sran 5 2 d bk salS sbolen Sl el L
b il VST T (B ,om B slasslen ol
Sed>= 3 edd C\f;w;\ DNA o, P (Sosh
i Sl LBl 65 G S 5l 5 1.7<A260/A280<2
ol L3 35 HYSD espdons S ol sl a5 (551 4 Lol
s 5 s sl (ol 5 550 Cdr AVW) i VIFE slaesls
3SR o 2
5ol wolar Cgr edd bl slalsls ol
S O 2 9 K eon Al 4 bt Sla s
oLl plmil g 55 aiped Il anxlie 55, 5 L AAS

(Slwsbolbs Clasiin ol glasliin p G 5 0dd 3L S


https://tumj.tums.ac.ir/article-1-9280-en.html

[ Downloaded from tumj.tums.ac.ir on 2024-09-27 ]

OLlKan 5 Sa S 5,08

A

PCRJW}J}};‘Q‘&J@A.\J odalin sl Jsb 5 eslinal ;J}aduﬁ‘ﬁ Jb;’ RIIPECS

528557 51 el Cwnay oladad W asl e

T\ ¢BP oOuther Forward: AGT AAG AGT GAA GAT TTG AGG GAT GGA GA,

YVYBP Outher Reverse, TCT CTT CGA GGA GTG TTT GAG TCT GA FSVYAY Y
Inner Forward: ATA CTG ACT CTT ACC AAA CAA AGC ACG AA

Y4ABP Inner Reverse AGC ACC CTT CTG ATA AAT CTT TGT TAG C

Y4\BP Outher Forward: GAA GTT GGA GTC AGA GCA GTC GCC
Outher Reverse, ATC TCA GTG CCT CTT CCT TCA TGG TGA,

YY${BP Outher Reverse, CTT CTT TAT CAA CAG CAG CCC GCC rs\YY\re

Vesp Inner Reverse TCT CCG AAC CAC TAG GCT GTA CCA

YAVBP Common: AAG CAC ATT GTC TAG TGA TGA AGC ATA

Wild Primer: CAG ACA TCC AAC CAA CTC GTT ACC A rsi) s

Mutant Primer: CAG ACA TCC AAC CAA CTC GTT TAC G

rSVYAVEAYE S ZNTS rs)FYVIIE (COND2 s\ e W18 slandygo by 51 b (ali slaos 8 (25 0a p aalllas 55 saS oS 3 513l sla S s 1Y st

(315 =AVY) dals 5 5,40 05 5 S5 4 0T sl 5 K plio podin b BLS I s MCAR

P Lals 2
[COPTFSEEE) (S gl oy (s1,15)

/100 LY/ YY) IAVARIQAD) (L) oy
/YAY §4/6(\Y) £V/A(VY) Ols

J/AY0 £¥/V(\Y) £Y/4001) ot

+/YAA AWV(YA/Y) VHA(Y V) ) 3o S il O ez
/AN V8101 Y) VLY (S o) wan 53 celu s (S gl Joles
M Y14 4/0 (D Jw V§ (Vb SMnasss pelas
<o /e Yi/0(8) YAA(E) (kg/m?) s 0555 ylod andllan gluzl 3
<v/0) Ve £V/Y ) S
<o/ AY/Y(\0) AVALQRD! (cm) axdllas glanlys jeS 545
<t /0N 08/ a v () o5 Bl
<o/e) WY/e(ve) YYV/AQ(NY) (mmHg) asdlas g1l 5 K g 055 L0
<o/ VYIAA) \7a(N) (mmHg) asdlas glanl 55 S grulys O L3S
<o/4) Yo OAY (1) O 95,23
<o/0) oAMAQR) £4/A(V) YU J&> b g S andllas gluzl s
<o/ YA AYA OV J& & s ads Jtals
<o/ Veg/0 (8Y) WEN(VY) (mg/dl) asdlan gl 55 Ay peedS (5 5
< /0 Ve W NG Xy S 5 5
<v/e) AV(YY) V047900V ) (mg/dl) asdlas glaml 5o Ll O 45l
<v/e) Y/t van (ORI HRPERH
/£ YEVE(VAVY) Y£)+ (AVA) Gos 53 IS AS) by 6551
VA 04/\(A) 04/£(4) (&35 3 o) (Bl s Oy o S
/0% YN (A) Y4/4(V) (5505 do) (HBbos IS 02
YAV VN () /A (855151 do ) (Bl 53 ct,.:l Py
MY \RAN\p! Yo/ (V) (85751 2e2) 453 Ll S b pldl b o2
+/0Y V4 (Y) A (YD) (55 51 o) 853 by i b pLdl b 02

A4 S ks (g bslias Jslee P<t/+0 .1 eslizul Chi-square test 3T 5 &S Glapaze sl s Student’s t-test 5| oS sla pize gl 2

FAD L AVA )+ o,lass VF 0,50 N FAY (60 ol (i psle olCils o S5y 0aCiilsy alons


https://tumj.tums.ac.ir/article-1-9280-en.html

[ Downloaded from tumj.tums.ac.ir on 2024-09-27 ]

W S palia pyticu sod LMCAR 5 ZNTS COND2 (slamanii s po o 51 oo b i (slas 5 S 2iSan

YU Ol ils Cond s sdalie ol HDL-C 4 Sl uGls
s bl g ettt Gl it S ae A1 L
Ly cpl S Iy d(P=r/ee) 23 55 1512970134 GG
(P=+/4A) (GAFTAA) rs\YAV YL Lot o T del> 55 2590
S JJT el s Ol ple O ae s Al cdalis
03,5 ol oo Lab 0 aS Ole 2 4 e as11063069
Loalal g plde esle ol Grae Jy (P<o/0)) A 0545
S 33 LA 05 Olsee (S5, (ool L3 AA S 55
e yhl3l L as13266634 CC 55 b sl 3l s (P=2/YY)
Sl Sl oblae psba WSO S Ol (sl
sdalive L5,y ol CTHTT 5 b sl 3l 5o &S Jl s o(P=4/420)
2 ops slasdes Oke Sy Bl L LP=AY) Al
Gl Gl WS Bl uils cd CTHTT sl s
53l e ) CC i85 bosl 3l ys oS by d(P=2/00Y)
Sl g ) Gz Sl il L L(P=2 /7)) Ui otalie
ools s @s13266634 ko T el g3 sy5 s e
S Js (P=2/00) Sib 2l (glsbine ey VU O L
(P=2/0Y) i sdaline Wisy ol AA L5835 Lol 3150

o GAFAA S35 52 503 i sS Sdlss SRl L
33l 5 aS Jlmss (P=r/re0) anly Gl YL IS 5 uils
odaline Liolsdl e 5e 3 s S il ys (il L GG s L
(P= /7)) A

s Sl Cbyeas b 1512970134 oy (g)lsbae SIS

S50 n wFAN ek i GG 5 e p LS S
sdalie WU ksl 053 5 YU b ,elS 65 (ol HDL-C Lo
Ole lys L 1813266634 oy (s)lsbas 510 piomen S
WS spmy WSS Sl 69y o ale SaLos 5 55 slasds
ok (555 » 1811063069 I Codls o Slom e e
ol Sl podin il el 5 das i | S sk
ssbas 1811063069 last o T ool Lo 55 Sl s e

S35 2 SA aMe s Sl Gme Lol 3L ialS (g lslas

Tehran Univ Med J (TUMJ) 2019 January;76(10):678-85

http://tumj.tums.ac.ir

5 1513266634 512970134 slacsys 5 LT sl ¥ Jed
AaLs 5 5y90 09 8 KK 4y S ES 5 5131 s 1511063069

P’ Aals 24
[EW=EYRRES (Ao y3)sluas a r*':-;d.?‘uli
rs12970134 1
/48 YV OFACYY) 4A4 (1) G
AT 04Y (1) 18 (F) A
1512970134 s 55
.o T¥(5/0) Yav(eys) GG
VAV YVA(EV?) Y40(4A/0) GA
A YaVOYY) AYY(Yo/Y) AA
rs13266634 Jﬂ
A goa(a/VE) TV (/YY) T
/) AYYY(+/V0) AT /YY) C
1513266634 s 55
V4 OY(VE) ¥4(4/A) T
/AY Ya1(rVY) YaY(Yo/v) CT
VAV £14(0V/8) §A1(04/0) cC
rs11063069 i
/A0 VOAL(+/AY) YOA¥(+/AY) A
N LG NA) T (+/\A) G
1511063069 .5 53
/AQ LYY 6 (o) AA
“IAO Yao (¥ /) FOEORV/Y) AG
VA Fo(r/) o) GG

A a L (glslas Jsles P<+/v0 (Chi-square test ;g Ll &0 51 "

L@iﬁ canlae d’l‘ BE Wt B] S48 u‘i\"l‘p 6Lha}j§ = _)\
L5 etalis 111063069 5 a6 pm b pmn oy hobins ,iSon
S5 LAGHGG slacg s L sl il s o gl S o (P=2/e))
Solslias sba Sl ot uild (G B pae Sl
gl AA CSp5 L osll s oS Jlys (P=e/ee)) SSL Jals
.(P='/iV)J.iiaML:...A J.'»j_)
b ol Gaes S o oblas [iSan,y adllas ool o
508 Glagime Gas s P=0/08) (K o Sl e b aze
LBl s B=2/0Y) (s 5 2k 508 (K persS) 55


https://tumj.tums.ac.ir/article-1-9280-en.html

[ Downloaded from tumj.tums.ac.ir on 2024-09-27 ]

OllSan 5 5SS 5 S WY

Ol 03 ot 4y s (ol s sla) 5SU (655 AL plidl e
S5 ) Sl s 3 ,b 5 &Sl b 5 353 0 SL30A8 05 K55
pde Loy oS S WL IS b dbg e s b
S Lol 515 Al Bse 03 cpdior andllas ol 3 oy 3550 (o b
St Gan Sl (e Ll LB A ea s LOS ol
Single nucleotide - Loj ol 5 S CLM!,.; o
LSS Ol St |y G 345 polymorphisms (SNP)
CorslSe 3l iy ol 5 LolS ol sl Sl 00l
Sldllee el wasls gdiae sl 5 0F Ses s S8
el 6 50 83 Shos
okl Gls RS s bas g 5 g s ST andlas ol s
DT el s Laid 5355 ol o5 OF Gl b 5 S silie gy
Jol B3 s i B s s e 1511063069 s
by Goe s oose Span Ko Solew SO AA 55
1511063069 COND2 05 53 i i Sl st T bl
LS a5 5 ESen p pl g o S iz S oS
Shedd esls ) pilenSt Glacy S5 aa 53 (S 5 s
O3St Gk S daes (ESea ool sl ke el
O8I 5T glis b 81 3000 5 Bosss mbe 53 o 51 ol
Sl o 5 o gme A5 3 el DNA @ A5l 5 o 3555 5 el
5y S5 E 5 C by dady 555,18 Wile Olaes| 2T 51
e b b 05ST glani S 00 S e sl o s Jsi 0k
O VN P N F T TN CUR PR N PR W I
DNA (a5 sl 355 JenSI 8T A L i 5 05 S0
dge Sl ol Dl 5 boge s Sb S X
e 130,85 Slaans sl 6uﬁ;'l P Gl &S Az S
Wi 5 bosee (Bob 515 dteen 5L 5550 50 poys eS| 5
5 Lo Lias 50550 |, DNA oS e 5 a0 Ol W5 e
Shelin e 3018 daes Se on a0 Ol odd 53 Lagg e
el Ayl osi 15 a05 Ols A5sB ey 5185 5 s Lol 515
Ulssas dool S5y Gl xS w0 Juate lada s, & )50
el gl a4 JLal b 5 00 S Jas ()l pasens Lole S
53 ks e i | O3 Ol DNA (6o Aol S

L5 5l g S Ol ol atidl s o 0 S sdaze Sl

S AA s L s s Sl o il
G gl Gz L1ST1063069 oo (glslims [0 pioman
il O d bt (555 » o begme 5 30550 3 Slags e
A sdaline YU 0555 5 b HDL-C YU

S Je o sl B Ll el i
ook S 531812970134 ot 555 S AT s g3
Jole (g0 5o 58 I3 MCAR &5 -0 518 4 55 15 S solie
LG S8l Sl esd e dlb s el ol
5 o 4 Sslie sbml Colg 5 5 eVl s 3 Sl Al
sl Tk MOAR 5 Slee S 4 e 5l
SIS o oME a5 S sl eals DL il g Dlalllas
53 MCAR 05 Oedlte Ol oS« S55g) oo Gk
wdlas o s ST s 5 Bl anils 25 05l 0AS b el
S b MOAR 05 (S35 Ol ol el 5 oy e 55
o 4 e L 53 o b aerlse S Gl S as
Gz adlas opl 55 s MCAR & by e mRNA Ol
Gss p 1812970134 13 Liw 4 b e Wi
SiSan g addlae ol 3 &S 20T 51 s HDL-C Ol
e &l (S35 e L5 51512970134y (g fsbas
L e (s aalllae nl s OF Gl s Sk
DNA §sedlie Ol 55 i b5 W05 Oby Ol 53 o
S a5 1 S ol Wil SN 2L s Sl el se

Lliyl &5 cd oF 5l St b andlas glaanl ol nos33)
Slrl s Sl oyt b (Al d5le) T el e 6 pan B e
S G s s 5 1813266634 clacs 55 s O
el G 503 (S5 S e Sen Sl
S S wl ESean ol wrs s Mk gLl o
Ol wlais dms o it | 03 (S5 0l ¥ Kl o (sl
S S lls b dlg e fldld o deud B g 05
L pldl e oo ladanl 352 planil ol 8 b ol s
Peroxisome proliferator- Jto (g)1s pases ;856 & 4 Jlas!
2 A oS (K35 Ol A8l e activated receptor (PPAR )
ol @l ol Mty i Ol Gl by S gl p ok

o laded Goae LT &S A o o e 1y 4 b cnl anllas

FAD L AVA S+ o,lacs VE 0,55 NPV (60 ol (K psle olCils o S5 0aCtilsy alona


https://tumj.tums.ac.ir/article-1-9280-en.html

[ Downloaded from tumj.tums.ac.ir on 2024-09-27 ]

AT Koochakpoor G., et al.

oslinal das o il 1 st sladle s glie Slsle s i b
r)wpwwwjlrlﬁﬁégﬂ:suSNPswj\
el sy el D8 BLE Sl ea diles S oS5 S b

Rl GaaBl e Ol 558 P O adllas ol Ll
Sslie glaae 3 Ol 55 15 s Sl anelr IS 4 axlllas
S s LS o SU5 Sslize elezsl sl gla Sy b
Gl sl s plal 05 VY ailie 555 b axlllas oy
56 adlae ol oplaly A3 5 Seill adlae 53 o g
Lodaly 0o o5l 5 ol sl S (S o 55 dali
Al oy S sl S

A sl Sl edel Gy glaal il g ez )
Sl el e 41512970134 e, T Jal sl 31 48 dey e
s oS I3 03,8 o S5 e 5l S gl s
S sl Sl WS e S b s S
Jas iy WU Glls 13 5 Sple s 4 Ml 51 (6,8 S
3,8 55 ks 1513266634 5 1511063069

oo Olse Cou wbObl Sl isu s cpl igiKule
o M 131 s S5 b se k5 2l S SU uSes
L4 dil o A S s (155 gl 53 "SI gl oy
pke oK e e 5 5250555 20 psle eSayn ol

el 0 U:;-\ gl WOTRNR Wb sz'""k'@ Slads 9 ,'<""j:’

References

1. Lakka HM, Laaksonen DE, Lakka TA, Niskanen LK, Kumpusalo
E, Tuomilehto J, et al. The metabolic syndrome and total and
cardiovascular disease mortality in middle-aged men. JAMA
2002;288(21):2709-16.

2. Zobel DP, Andreasen CH, Grarup N, Eiberg H, Sorensen TI,
Sandbacek A, et al. Variants near MC4R are associated with obesity
and influence obesity-related quantitative traits in a population of
middle-aged people: studies of 14,940 Danes. Diabetes
2009;58(3):757-64.

3. Rees SD, Hydrie MZ, O'Hare JP, Kumar S, Shera AS, Basit A, et
al. Effects of 16 genetic variants on fasting glucose and type 2
diabetes in South Asians: ADCY5 and GLIS3 variants may
predispose to type 2 diabetes. PloS one 2011;6(9):e24710.

4. Mehta NN. Large-scale association analysis provides insights into
the genetic architecture and pathophysiology of type 2 diabetes
mellitus. Circ Cardiovasc Genet 2012;5(6):708-10.

Tehran Univ Med J (TUMJ) 2019 January;76(10):678-85

http://tumj.tums.ac.ir

3570 058 s DUS 5 (S o5i0) ik 53958 ay o8S
s el oS sl 53 3mpn Sblsisnl 5 5k 5 e 2
Nuclear factor erythroid 2-) plas (uls pasens 5551 KOs
Ol @l pasens 580 ul &S WS o (NIf2 related factor 2
s Dobeay s e is 0Ll L3 1 03 Y Sl Gl (SGE5
O 3 B 5 05 U 4 OB 'CMLT ple LY 5 S
COND2 5 Ol ot 55 WS o 5 o gre 28 4 Ol g5 oo |y anlllas
S L3 S b AT edle Oleay 5 31> i 151106306 L
p ok IS 55 5l 5 e Gme s s Ol 4 S Sl
O a8 b sy er ldlae Wles S o)Ll S sk
SH0S 0ad Epels 3 (IS el 5 el S8l LS S
DNA 0 gdlize 5 W0 it O gredlital ( (S55 5 Sl e 250
ol s nl s b ol mn Sl (g geme s oL
b olS oslslt 5 5ly b o Sae hld oS US o e | 4053
S T lls 331 55 ol a2udl 5 1811063069 055 % el
Lol sl 51 s Sk oo ot 5L 0511063069
bla sl less o B C‘“’L 2 sl eSS phe opl 5 Lo oS
SOT L edd s dals 5 3550 352y 4 Olyie aalllas cnl O3
Loardlas cpl 35S o sl cogline Sl S 505 Sl gt L 313l
ot lpl ol e 4y o lole 23 b s oS (ool B

a3 S Jlazl dzdls st olE 055 5o Sl Syl

5. Miinzberg H, Flier JS, Bjerback C. Region-specific leptin
resistance within the hypothalamus of diet-induced obese mice.
Endocrinology 2004;145(11):4880-9.

6. Widiker S, Karst S, Wagener A, Brockmann GA. High-fat diet leads
to a decreased methylation of the Mc4r gene in the obese BFMI and
the lean B6 mouse lines. J Appl Genet 2010;51(2):193-7.

7.  Gutierrez-Aguilar R, Kim DH, Woods SC, Seeley RJ. Expression
of new loci associated with obesity in diet-induced obese rats:
from genetics to physiology. Obesity (Silver Spring)
2012;20(2):306-12.

8. Tai ES, Corella D, Demissie S, Cupples LA, Coltell O, Schaefer
EJ, et al. Polyunsaturated fatty acids interact with the PPARA-
L162V polymorphism to affect plasma triglyceride and
apolipoprotein C-III concentrations in the Framingham Heart
Study. J Nutr 2005;135(3):397-403.

9. Moller P, Loft S. Interventions with antioxidants and nutrients in relation
to oxidative DNA damage and repair. Mutat Res 2004;551(1-2):79-89.

10. Bertram JS. Carotenoids and gene regulation. Nutr Rev 1999;57(6):182-91.


https://tumj.tums.ac.ir/article-1-9280-en.html

[ Downloaded from tumj.tums.ac.ir on 2024-09-27 ]

Food group interactions with genetic poplymorphisms of CCND2, ZNTS and MC4R to the risk of metabolic syndrome A

11. Pall ML, Levine S. Nrf2, a master regulator of detoxification and
also antioxidant, anti-inflammatory and other cytoprotective
mechanisms, is raised by health promoting factors. Sheng Li Xue
Bao 2015;67(1):1-18.

12. Druesne-Pecollo N, Latino-Martel P. Modulation of histone
acetylation by garlic sulfur compounds. Anticancer Agents Med
Chem 2011;11(3):254-9.

FAD b FVA )+ oylacs VE 5,55 IFAY (60 ol (S psle olCils o 5y 0aCily alono


https://tumj.tums.ac.ir/article-1-9280-en.html

[ Downloaded from tumj.tums.ac.ir on 2024-09-27 ]

I [ ] ] VI l Tehran University Medical Journal, January 2019, Vol. 76, No. 10: 678-685

Original Article

Food group interactions with genetic poplymorphisms of CCND2, ZNT8
and MC4R in relation to risk of metabolic syndrome and its components

Glareh Koochakpoor Ph.D.!
Firoozeh Hosseini-Esfahani
Ph.D.2

Maryam Sadat Daneshpour
Ph.D.3

Parvin Mirmiran Ph.D.2*
Fereidoun Azizi M.D.#

1- Department of Nutrition and
Food Sciences, Maragheh
University of Medical Sciences,
Maragheh, Iran.

2- Nutrition and Endocrine

Research Centre, Research Institute

Jfor Endocrine Sciences, Shahid
Beheshti University of Medical
Sciences, Tehran, Iran.

3- Cellular Molecular and
Endocrine Research Centre,
Research Institute for Endocrine
Sciences, Shahid Beheshti
University of Medical Sciences,
Tehran, Iran.

4- Endocrine Research Centre,
Research Institute for Endocrine
Sciences, Shahid Beheshti
University of Medical Sciences,
Tehran, Iran.

*
Corresponding author: Nutrition and
Endocrine Research Center, Research

Institute for Endocrine Sciences, Shahid
Beheshti University of Medical Sciences,

No. 24, Yaman St., Shahid Chamran
Highway., Tehran, Iran.

Tel: +98- 21- 22432500

E-mail: mirmiran@endocrine.ac.ir

Abstract
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Background: There are contradictions in the role of genetic variations and food group
intake on metabolic syndrome (MetS). This study was aimed at examining the
interaction between food groups and CCND2 1511063069, ZNT8 rs13266634 and
MC4R 1512970134 polymorphisms, regarding MetS and its components.

Methods: In this matched nested case-control study (2006-2014), the data of 1634 (817
pairs) case and controls were selected among participants of the Tehran Lipid and
Glucose Study (TLGS). The cases and controls were matched by age, sex and number
of follow-up years. Dietary intakes were assessed using a valid and reliable food
frequency questionnaire. Polymorphisms were genotyped.

Results: A significant interaction was observed between rs12970134 and green vegetable,
read meat, and soft drink, in relation to the risk of low high density lipoprotein cholesterol
(HDL-C), high triglyceride (TG) and high fasting blood glucose (FBG), respectively
(P<0.05). The consumption of vegetables altered the effect of rs11063069 on MetS. Among
G allele carriers, being in the highest quartiles of vegetables intake had a decrease risk of
MetS, compared to those in the lowest quartile (P=0.007), but this trend was not observed in
AA genotype carrier. There was also a significant interaction between rs13266634 and salty
snack and fish intakes, in relation to the risk of abdominal obesity (P<0.05). Increasing salty
meals by CT+TT genotypes carriers increased the odds ratio of abdominal obesity, while in
the CC genotype, this increase was not observed. A significant interaction was also
observed between rs11063069 with other vegetables, red-yellow vegetable and fruit intake
respectively, regarding the risk of high FBG, low HDL-C and high blood pressure (P<0.05).

Conclusion: The present study demonstrates the interaction between food groups and
MCA4R, ZNT8 and CCND2 polymorphisms. To reduce the risk of MetS, high risk allele
carriers of rs12970134 must avoid meat consumption, while in high risk allele carriers
of rs11063069 and rs13266634, vegetables and fish should be consumed.

Keywords: alleles, case-control studies, metabolic syndrome, polymorphism.

Tehran Univ Med J (TUMJ) 2019 January;76(10):678-85

http://tumj.tums.ac.ir


https://tumj.tums.ac.ir/article-1-9280-en.html
http://www.tcpdf.org

