W w‘\o,Le|\e)w|(..mdu|u_,§.akf,xnl§w;dqu

oo 9 SR> [KY)

gy s

olpl e Cares j0 IS e © 2 oS LPNPLAS (4515738409 puwsd jg0 My Lo )l oy
‘ﬁw Lé)..\m ‘*Y|rﬁ.)‘s'|' )& ‘ ‘6;““!9’. |u.\.;

Sl o coodal ol5T o8ty s 5 amly o canlids sy 5 05,5 )

VROV tallie i pdy o)l AYWAF/- Q70 i 8l o b

oS>

C b Cony Jelse egdle glen nl po Bk (so 05 s B ool il I il (NAFLD) (JSII S8 02 oS 5 )les 1808 9 i
S Gl ol 5 G5 (7 lime Gali3 L PNPLAS 5 15738409 (C>G) (susistlS 55 S5 foumd g0 (S i)l (sogee G b (S Jolse
Ohlem 3 (il 5 (SEF500 slo el g (S d 0z 0 (ilon b pad s (b 0ol e BLSeaslllan (ol sl ol pon S gilie SWBST 5o
Ses i Olrl g Soex

03 Sl Kges 5 )ls5 D989 5l Glile (93 Sl Kgad il 0ad (o JFES 38 VAT 5 L A0 gl 3550 anlllan (nl )5 il (g5 g Olge
29,5 i PCRRFLP (g, b ot y50 Sy 0l sl sl o 5] o 5l 09 JUil lejles 51 Loy o3

bl e (p-Value (CB)= «/+ ) ,(cpm) <o+ +B)51s 352 JyiS 5 slaws 09,5 (s 5 cruisi§ 50 (5 loline NS a5 ols (Lt Lo gl rgmylis
S 8L 90 (b onl Alie sla gl g llew (Sl 9 SIS ges DM G

NAFLD 4 s iy ol Jlozml s VISY €O gy ol oldl 5 ot ogmms st T olyic & G T (ol aslllas o 16 dzeass
3955 s 5 (oo i Jyokad L 4 g3 ke (6 Lo 1 Sl Jlazol 45yl 53516 Sy s (p-value=-/+ 1 B/AA b V1§ C1795,0R=Y /S )il
G o35y o bl )] izmen 0l 28 NAFLD olm! )0 ol jles cudgifemmw 55558 (08 )5 Jlai o b aS ol ools )Lis 15738409 pucid jo0 b

[ Downloaded from journal .fums.ac.ir on 2025-07-16 ]

[ DOR: 20.1001.1.22285105.2016.6.1.5.7 ]

aidedalive b g (ST g0 slo il )l g ) yles

pendy90 by PNPLA3 ISl 18 O oS (5 Lo tgoads OlalS

@ Ml (o0 a5 039 Sl sl 550 5 Yssd Sl g 55008
5 s (Fd) s cdpiy oS 2lo)b s oS jopmm Coo
Wy o Oloy® 45 098 7o S oy 4 Sl (e 2ol
Glaaul oo 3l oo ez (g lew pl Cde(F)all oo oS
VA) Sl gaS 28l jo b S 65 5 o2
ol iies coodle (g0 Ygars NAFLD 4 dics o) Lo
sl sa3l bz b Sl 3L o kS g olen
Slylee Jsb o 05 (S Tgism oluly b g (pRELS]
SE ke 5o o (55lon plo sl anlaa b g Joore (il
Conez ;5 NAFLD gards (V) 85 oo ololits I .2
sl 0 03} (e TEV-YD Gl ol 3l 15 5 7Y Yo agac
slol NASH 5 NAFLD gords ololyy slalllae o1l ,o.(%)

le“‘f)f' T Coro> o ub&o& 939 u‘]erww‘ W)

doddio
o 5l a5 adl (oo G slael (g 5l (o 0S
Sl (97 9 9B jle g CS g il pae ol slas Slee
039 PS5V 0 @ S B 299 ol (b 0S5 ()
Ol O3s deye i 5l e oz e olF e il e 055
Golowr (V) 595 oo 45 Cym oS Sl ol 4wl a8l
Nonalcoholic fatty liver disease, ) JSJI & o> oS
Gl a5 Cel oS eie s)lem @ld e S (NAFLD
Shilew 55 Olen 5 SKogog) Lawgs VA Lo ;5 5L (sl
Oz &S 6 Lo (FeF) 0 oluled sl JSI G e oS
Solons e g5 Al 5 ool sl 5| el JSUI
L olyen a5 Ca(NASH) S 6 coslaglinul b ool

Sy pale olRals « slacl ps 3 g Mg DS S e J”.g')fﬂ )@J:Jgi.w.e o g

Email: negarazarpira@ yahoo.com BTV I 0.3

journal.fums.ac.ir



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2016.6.1.5.7
http://journal.fums.ac.ir/article-1-821-en.html

[ Downloaded from journal .fums.ac.ir on 2025-07-16 ]

[ DOR: 20.1001.1.22285105.2016.6.1.5.7 ]

Ayt s 3 345 9 PNPLA3 53 15738409 ausd y90 ks

w«o,w\Umu;;;amu;.:ﬁc,b,mu@

& Geddspl Joa 5 C slr & G iSils | PNPLA3
PNPLA3 5 ,o (1148M) YFA aiwl apul jo cpdgeie
ol aS s e gl ool (g3l Jae(F) sl onls adeine
Oan SIS e (pldd Cailes 4 e oS
YY) 098 o0 05 nl o lee yols s 5l ay i aS 0l
Blae g 998 o0 by oS ;o Bowse PNPLAS (Ll o

oS Cele Gefgn eSl b alie slasldsind oolgls «
OSsy 5 b oo Shed WS 65 2 il sl
% S (60 4 oy ynlS (5 59 y0ee 0 LS S
gy ol (S50,98 (Gl prane Lagi ] Cudlad 5 (YY) o

038 ;0 izmed PNPLAS 05l o pulas oS 0 o)

Ly wul dame oyr slo el jo (Lol vy pudS 55
oS, PNPLAS 45 aas . o ol clamlice (YY) o
Pl [Cal®)

S50l (_gl.m.\;..ﬂ)_é ahuly a5 WS o 6,505 ) sullS
o5 50 e (TPl Sglie WS 3 oS
w7 Sleze )3 698 w3 (098 b Dolis 4 PNPLAS
oSS IS5l O oS (ghle 4 D0l slasiul g 0S8
Dus
Q] 556 g PNPLAS3 5 (g9, » sl asllas 95T ) 51 o
addllas (pl gy ol howl 428,55 & a0 Gy oS (65lew (59,
PNPLAZ 5 ,0 15738409 ucd g0 by il o) B b
kool Al omes s LU 8 0 S ol ) 2

Ohlewr &l (olordisn 5 (b Glo (SHhs 63y 2 ety

gy 9 dlge
o 5l colaiul b diged g (gulis -0 ,50 dslllas oyl jo
Al 1A g 5 790 lebl mlaw o Medcalc |33l
A0 slowi.del Cawd a3 09,5 90 ;o 40 a5 VYA slows a5 00,5
&y sl (Shi psle olfasls 59895 lile 5l (95 diged
0z &S (Bl g slo Al (bl o5 IS bw pes o
Sledlbl ads .wul Ol ogy ouls ools amis Ll (ol
iz 35 0 33 45 ey o 31 lad] alStsles] 5 il
Tl 953 (o (5045 et (S5 psle olStils 3)lsS
Olosle 4y 00 dnxl o Lo 01 3151 a5 aigad VAY slawsas
g b oLl Wogs pols (g)len @ M a5 (55 Jlil

journal.fums.ac.ir

aslllas ;3 g (Vo) o) cpaess 7Y/ 1, NASH gos ¢ Sl
ooz 3 ) NAFLD god (len 5 glgle oo
Gl addllas aSCIl 50 . (VY) Wo,S 5,155 7YY (Sl SosS
Comaz 55y ¥ Y Loy olSan 5 LS (5,30 55 a5
OYLS )5 o 1) ailews () e il ools plxil ) ) g
B asdllas 5 YL el aS il eols (3,155 7YV Sl
Q) cal ol !

s 3 el & Ceoglin i b JSU 1 oz S
DS 5 VU 95 L2855 ugiede oo abor 5| Spls
aS 08l jo s e (V05T V) Cl ol jon o> o
Ceslloll )3 53 58 85 ol s 4 Ml b sy 5 gsle
i el ool plowl 925 Ggir 45 aS (gl addllas 45 .(VY)
YU (FBS) Ll o5 a8 «(BMI) ooy o35 asls e
43 15 55 505 153 5 Y (TG) sy el (55 VL Jg il
Shllas jo pizen (V) oads ools (lis slewm oyl
sl Sgial b Lw] oS slo au 3l 45 oo sols L
6o Jslo < ,55 b aS (ALT) 5Lansl serel VT 5 (AST)
G 5o Sl (Sendinh (oo 3y Ghlew prw yo S
(OVFNB) wily sl NAFLD & Sis Lo YA,

St Jelse 5 ogdle a8 uil ools Lis goanie lillas
Solo Sy 9 Ml jo 5 (S el arme o
genome-wide oldlas cwl fzs I 6 O oS
GeilS el SO pandyse G wux> association (GWA)
b Loy slyime al33l b oaS ol os,5 olules 1, (SNPs)
OFAY) canl bLsyl o gauS sl oo 31 Saslsél

Patatin-Like Phospholipase Domain-)PNPLA3 .}
> <8l ,o Baulande lawgs (Containing Protein-3
VY poigegsS aik 59l 59, 2 05 cnl OA) w8 (plules
YeoA Jlo syl 18 (Chr22g13.31) \Y ¥) Wb o,
pd g0 by 05738409 as” wisls 138 )], 4 ROmeo
g e el a5 wdl (o0 PNPLA3 () (sus959 S5
Slsime S2al38l b g5 bl )| G g onidol e ;221148M g3
( C6) subgliy S pundype LV Sl o>
oo 95 1, ol gal FAV (59, PNPLAS 5 15738409
AV ol by oad Lds (Ll B (pe) o 5l a5 S
sk MVl oen oz 8l Cad 4 w8 o VL
55 pse 0335 55 (ST38409) aisilSs S5 andse

4



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2016.6.1.5.7
http://journal.fums.ac.ir/article-1-821-en.html

VW40 Sl [V ojledd | i | Lud (S5 p ke oKl oo

ol 9 um,}l;.a

[ Downloaded from journal .fums.ac.ir on 2025-07-16 ]

[ DOR: 20.1001.1.22285105.2016.6.1.5.7 ]

asllae 5l ;5 PCR Jasllysiss ) Jgor

PCR reagent Volume/tube(ul) consle::lrt]?zlation
\ + X PCR buffer Y0 X
MgCl2  &-mM < IYO \/omM
dNTPs \-nM AN < /[YmM

\ + UM Primer F /0 </Y uM

\ + UM Primer R .10 </Y UM

O unit/pl Taq <10 +/+ & unit
D.W a/0

FOK | restriction enzyme AT
D.W Y/voul

\ « X NEBuffer Y/oul
Product PCR \eul

PCR- s ol jshate anad ssmlive oyl cole a3
PCR &¥game 5 digas ¥ «(15738409) qund 50 Ly RFLP
osliw,d ¢ oL g5 sl Forwards Reverse oy ol oo 4
PCR- 3l ool s a5 s § oyl Lo 81,5900 e
IBM 5,5 51 SPSS V.185,153 o3 asly S8 4y RFLP
Orize b plril (hpogi Gl 0ol (5, 5 0,8 el
et 5 Stz sl (305 5 5 Jis T (5051 5l oolil L
Kruskal- 5 Mann-whittny 5 ANOVA s ll sla yge;]
sz P-value<0.05 .z 5 ol o ools Ll 5JUT wallis
IRGAFVEIC SN YRR

UV § 850 slowm YV (AFAR) Jlows A0 51 i i 5|
5050 i AV (LEEIY) S 09,5 15 VAY 5l g o5 Lo OA

9 g i sl(P-value=-/F¥) wis cél gl cme gl

£Y

PP FORRIEES S IENN S ISRTE JE S [N RNIN
a3l 1 Jels cols, canS b g SIS pslae cule, bl
Sa3leoz 095 5| snsis DNA gl il o au ol
TMDNP LS rioen g (SAltING OUL)  Sas g, 99! oo
DNA CeaSiyiagiden olliws dlws d.cuwl oo oolaiul
aS 55k cax YOF aslad oS5 .0l sauoniw odd gl Zeal
Ly )5y, |, PNPLA3 ()5 15738409 mesdyse s

Polymerase Chain) el (&l op; STy
SS9 (S Oliecd)S )18 ol 0,50 (Reaction,PCR
olo Gk 5 0ds NEEY ol

) 0,90 Blast g 4l 9 www.nchi.nlm.nich.gov.com
Forward: 5°- el ol sle,aly Jlgcds 13
54 AGACCCTGAGGTGCCCGACA-3’
s~ Reverse: GCCCTGCTCACTTGGAGAAAGC-3
Joaz ;o aslllas cpl 4o osds oolazwl PCR JSG g, (V) wily
el 00 03,91 )
e WY Ll e elp el
Tag DNA (JYge Jwe O+)Mgcl2 PCR(X) +) 80050
olpl cole ilew &8 5 5l ANTPs Lol 5 Polymerase
Bhganl Jue JISwge 5 Sl eslasiwl LPCR ael o0l oo
oo Jols a5 o a8 )5 i 0 IS YO &g asila]
Slos ¢ 4iBs ) S 4 0°C L0 DNA w98 adgl s ol
YO b addo ) e a AF°C ,o DNA iy, g &l yulg
Aids ) Gae 4 FO/FTC sl b el Jlasl gles (JSow

Jesb ol al> o 5 VYO 45 aido ) Sie a4 (b s
Dgr aiBo ¥ S 4 VY “csles jo W™

Restriction ) RFLP s, 5l cuigil cpmsd Sz (oo
@ axgi Lo ) oolarul (Fragment Length Polymorphism
2aiS dgazme 3l Gl 390 axkd )3 S5zge e yge S
L Ubs, ol b aSas CLINEBCutter cule 51 FOKI
S50 o3l pas PCR oY game 4 w3l (ol (0,8 adlol
aslllas opl 3 ol ol 4o RFLP alol (gl JSGg,0.08,5
el 00 03,51 ¥ Jgaz 5o

Celo V-VF Soe 4 37°C sl yo Joboe ] 5l o
G cd,5,1,865°C 10 aido Vo Soe o L 9 0 35Sl
53 2 w5 Gl St §) Joolo Slalad 05,5 Jlob ik 5]
Il cad o8 % 5 Safe stain S5, L g 5,589 5SINAY 5,51 3

journal.fums.ac.ir


http://journal.fums.ac.ir/
http://www.ncbi.nlm.nich.gov.com/
https://dor.isc.ac/dor/20.1001.1.22285105.2016.6.1.5.7
http://journal.fums.ac.ir/article-1-821-en.html

[ Downloaded from journal .fums.ac.ir on 2025-07-16 ]

[ DOR: 20.1001.1.22285105.2016.6.1.5.7 ]

Ayt s 3 345 9 PNPLA3 53 15738409 ausd y90 ks

\Y’\Oﬂ.@l\e;\a—al JL...|L..:Q.§.~,”.\.:« &...:bd.m

coigis oS GG Cusgiy Cpuiore. ol oddliv (3L Cax Ve e g

63k e Voo g 107 axhd g0 4wl ol g

u.u‘u..."_g)‘ol...:.o ;9)1..9‘45..\4..\..» kS’L’))‘ J)....Ssj “05;
dslie (pl ¥ Jgum.(P-value <«/+ +0) o osalice 05,5 4o

‘SAJJJT W )‘ J@b Q‘}fya.?u \ o)l.o..i: ‘iw O S EA UL“*’ |)
S 5 jlew 09,5 90 50 Gz 5 duw 2595 Y Jgu
p-value (Ab:0laxs) Hlow OAY olawi) J s pyeia
<eloe FY/AEV Y)Y \ZESATA! ICYRRESEZRNE < IS B

o

</F¥ YY(/YAR) ISTCARTAD) S e
OACLENIY) VY (LOBIY) o

J)‘“Sﬁ) o) 09;)0 rs738409 M)y‘;qu)jsl” |5‘).9 A.M...)LQA fd5»

OR(CI 95%) p-value OAY 2 slasy) J yus (A0 =dluxi) jlows i 9
VIVAGIVO-S/\Y) LA VOC(LAIY) \Y(OAYIY) CcC
YIEY (VN #-0/AN) ol VECLYIP) \Y(/AYIQ) CG
JENCGIYY-</YF) ol e Y VOSCLASN D) FOCENYT) GG

Codle
VO(LAIY) \Y(OAYIY) CC
VIYAGIYO-SI\Y) LA
AFZNVARYY) AY (LAZIY) CG+GG
M
¥ Y C
YATO/YY-Y/T) R
YYY \FY G

a8 (oo LA 55589 5831 5 55 2 1, FOKI

alo o 5 S5 05,5 0 00 Mg ey Sol 3
Sl slens 5 JyS 05,5 m COGaisis o (b &5 w5
(P-value= 0.01, Cl 95% [1.16- 598, =iils (g,ls Lire
w55 Ol 4 CB qulsl) wmsre lis a5 OR=2.63)
AR VIEY CG w595 slylo ol 3l g 009 (6 laus 000iS dsis
035 U el ilew A s yEn M) Lo
29 J5S
Olee 4 GG gy &S oo Lo a5 (P-value =-/--Y)
sl 0093 Lo dslllas ;o (g ke il j0 0uisS Cdadlxe g
5 sbext 09,5 59 )3 ) (Mg (oisiy (Slold amlin ¥ Jgor
a3 oo s 5

e o b Logistic Regression g3 5 sslaiwl b
s dw g Sl Golom Sl ele S plgie 4 &S e
0 olid 4 el ol 2l (g lobae BT 15738409

w‘b 6)“3 L..r.a x_‘i)l..}‘ ).u GG wy) 3 )

journal.fums.ac.ir

CC Sg) Ojyge onl 4 mpl St ) Jol> lalad
VOF o YOF azhd 4w CG il g5k > YOF axhad S

Y GG ) g ysds S 5 59y 52 RFLP zbs ) JSi
Sk i J7uS 0 PCR Jgame :f (CGY . CC

pY



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2016.6.1.5.7
http://journal.fums.ac.ir/article-1-821-en.html

VW40 Sl [V ojledd | i | Lud (S5 p ke oKl oo

ol 9 [T 133

S A g Cxy
sl GHlew plo ade o S e Oy oS )b

Sz Sblag pre S Sy plsie a4 g Sl G0 (05e
A i g o bS] Galizee Sldllae [0 .l ool lasay

r e S e oz a8 il b s 10556 lgie
Lug aF Sldlas b gllhe o asdllas ool a8 3 13

sl 55 et el s 5555 55,5 5 50 1 S amo

Syl gl oaisS e i ASU 8 O 0SS (6 les
2 ebesdsn by o b g SIS0 sla il )l
PNPLA3 5 15738409 qusd y50 oy oisiy dww b o)l Lo
9 1 elb cpl o g lobae Bl g 285 )18 w0 090
0 Jgo ;o (P-value >+/+0) ais canlie )yl lew cudgis

[ Downloaded from journal .fums.ac.ir on 2025-07-16 ]

[ DOR: 20.1001.1.22285105.2016.6.1.5.7 ]

S5, 24 (YA) L5l 5 (YV)TUNG.(YF) sl Sen 5 Hotta el onmlive BB ool plxil slo (o 2

15738409 onsd 50 (s isis 4o b hlows 5o (lorigns bl 5 il 5 Sl F5o0 sl jiol s 8 Jpoir

b value Obless gl i
GG CG cc

< IA FANYES]-Y AtZAREA7RAY FYNYENN (L)

-I¥ o

YA OIO) INCARYIN) TN <IN S0

YY(2YIN) VY (Y- IV) (/N 010) )

1\ Solom s

YY($V0) Y- (LA\YIP) A\{ARII! S PER

YACLOMD) VE(LAYIE) A(L2AIY) A g g0 Az 0

Al AT S ARYi4 AFIAAEN VA q/YYEYIY . (o (g5lw) yoS 90

- I¥ S VARARYIA A/AENY/A AFIFENN/Q S0

A AANAEAR Ay av/iatyy /g av+e/f o5

<10 < IANAE -]+ A QAP <AL A Ol 590/ 5o jg0

<10 YAIYXE/Y YA/ VES) Y#A£Y/A kgim?) ey 0055 alis

(MMHQ) 9> ,Lid

<10 VY- AZYEIY VYY/AYEYYA VAV/ADEY /A & s

<10 AVIDEVAIE A& AVZAR] ADIYAENN Y ISR

<Y VA/#EN /] \VIVEYV/E AAEXVAR ALT(IU)

- IY YAIVEY O/ YY/VEV/E YAIVEF[E AST(IU)

<Y Vavioxfa/y Y- YIAEEZIA YAVAZEFN (mg/dL) Jgyuls

N4 YIAESIY YIVEVN Q/NVEYIY TSH(uIU/mL)

<10 VEAL - YEVAN VEF/AEAN /0 VRS AEVEIS (Mg/dL) & ydS (5 5

Al APIYFENIA AAITYEY /A \YO/AFELY (mg/dL) il g5 au8

g S e 590598 TSH jlical il S5 )l GAST il uil 5 VT ALT

#Y . .
journal.fums.ac.ir



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2016.6.1.5.7
http://journal.fums.ac.ir/article-1-821-en.html

[ Downloaded from journal .fums.ac.ir on 2025-07-16 ]

[ DOR: 20.1001.1.22285105.2016.6.1.5.7 ]

Ayt s 3 345 9 PNPLA3 53 15738409 ausd y90 ks

w«o,w\Umu;;;amu;.:ﬁc,b,mu@

ool GG Cuigiy b olylews o ploxil ShamsulMohdZain
L o3 mglin ;5 LoDl 2y oS (55 s 5o 37 6
6% dsllas ;o Q)P =2/ Yl sl i CC i
O8> B ¢ e bl asels ploeil il Sen g Hotta oS
3955 b1y 59,8 zdaw g ALT AST oy pudS (65 ¢ LU
JoradS s BMI (o (8l 00 g g wislo (3155 0l Lo sl
2 opdle (TPl olilesy slo qerisis b 5ol s s
Ui, 9 Shen 4 (YY) il e o Valenti wlalas ;o o
SF o e o om P g &5 ool o 51 S ()
Ll g3 B s JLas il oy BMI 5 055
3 Olee o 25 097y Bl slo gl b JgyndS
Line 3 b y0 Ly 2l ilizes o b udgiy ,o ALT
Obles 355 2 a5 Gl adlas )3 izman i)l oo b 5l
Lyl cé 5 Ojee JulKen g Kantartzis  Lawg Sl
ool oz 51 il 5 (K F5es sl ol e s foline
5o Lo addllae 4o (VF)td Cdl coigi) dw o AST 5 ALT
Az 0 i Oy O PO e alddS Sllllas U 3ilas
0355 arll (b j90 4 jeS 590 Cand peS 90«5 lene
ALT 505 sl w3l s dynlis 5 (g 095 L85 (o
9 N yeedS (65 o9 lS AL (95 0B (izeen g AST
25 odaline TSH (guds i (150,50

bige b i b ol adlhe 45 b w
4 CG gy 4z 51 ols olii PNPLA3 .5 s 15738409
A5 4 (IS a8 0z 0 (5)lenm 00 datee oS85 Ol
O Sare 50 (pw Jod b g0y (nl (Jg ) (o0
R R A N e - S IS DSINPSY RSP IO [ JTSAY
3558 plardinn 5 b slo yiell adlas b rizees
O 0 peedige bl Alise Glo gl o sl
2 oS el S plgre a4 oLl ot samline Lo
A oals s (S 8 o pz AT (65 ke 4 DL

ol oS o Slgidin o] Cawy mliaasg b obl
03,5 § 35 (g2 55 Olnl S0 (Glo Coagd 10 pandyge Ly
ol g 5358 S5 s 3 15 5 oy 5 S
Corexr o5l sl 5 J5S sla diged san] Sl o
05 S sle Sibjly 5 s Ly eimes 358 S
255 S8 s 950 alie Cusex ;3 PNPLA3

journal.fums.ac.ir

30 sl g6 flaie 4y s g 0ud plal Gls Comes
oS S s o a8 len 4 Dl sl
5 Ying aslllas jl ooel v & mls aline yosesad
Golom 3 Loz G (bl b Camez 0 (V) ) Ken
o 33 (o s b (gt onaline Jlew g 7S 09,5 g9 50
Ol e 9 J5S 09,5 ;0 15738409 ucdyo0 (b i)
A o LS e ol o)l 092 g (g ol BLST aS sls
oz &S Golen sl )0 Olilesy gl e g5 (285
3,5 (gl oS et s SN 2
Jelse v 5 550 & pi Jelos 5 iy > Sy
NAFLD i i Cowl 05,5 (5 ks oS NAFLD S35
Lue 5 (S5 050t b Jobed ;5 sase S5 Jalse ol
S5 Jalgs 48 canl oud ool i Sl s sl oo
WS (o0 55k NAFLD (ol5 lem )3 1) (coten Jloms (155
loles Baulande lawgs Yoo\ Jlo ;0 PNPLAS (5 .(0)
40 Romeo.cwl goaxie sla bl Jols o5 ool (VA)OS
55,5 3,00 PNPLA3 5 511, 15738409 ol Js Y+ + A Lo
obilol o131 Lo 5 15738409 4t 50 L il aSuls Les
5 sl s lSel b alio o s T o oSl
Gl salilend ik wn iy ol il S
ol e e b oakaly o 1) sagas Slides olaalis
1S738409 gl jge b 0,550 calizee slyonaz,s il ls
adlas jo a5 cl o5 cpl 5l mls oy olge 4 C>G
> Slyome ool en it sl cowsd o Dallas Heart
69y 2l adllas b Ko o (V) 0uls (5138 oS
olas e 5 Sookoian  isly,l ol dude Comex
L aSh 08,0 o> mexsl Lo 45 15738409 G T asisls
o oLKea g ROtman (Y+) ol ol i oS ool
S Camaz o |geilenal L 1s738409G T oy LL3)|
U5)55Tal CM jslaan (V8) 0is,S anl ol ,e] flings
4 ! slawiul PNPLA3 15738409 GG oisi§ 45 ool ol
sl NAFLD & Stie gle ol ol 5o 1) NASH
Jdo 4 pols adllas ;o ¢ aidS Sldlae OIS (YY) s
00id Dgmma Hhat 516 leie 4 G T iy ¢ legd £455

Loy YA b e a5 ol adlhe o

0



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2016.6.1.5.7
http://journal.fums.ac.ir/article-1-821-en.html

VW40 Sl [V ojledd | i | Lud (S5 p ke oKl oo

ol 9 um,;l.\a

[ Downloaded from journal .fums.ac.ir on 2025-07-16 ]

[ DOR: 20.1001.1.22285105.2016.6.1.5.7 ]

Gk o @ (sgmge o5 @il 55 5 o)l degane (il
oty Sloyad g Sid oS liaied),)l sl sleial) g o

&l 2,
il 00,55 el 1) ox8lie o)l aisS e Baiun g

References

1. Nasiri Toosi M, Shams Ardekani MR, Minaei MB,
Nazim I, Esfahani MM, Khadem E. Fatty Liver Disease
from the Perspective of Traditional Iranian Medicine.
Quran Med. 2012; 1(4):117-8.

2. Savadkooh F, Hosseini Tabatabai MT, Shahabinejad S.
The prevalence of fatty liver on ultrasound patients
without a history of liver disease and its association with
cholesterol and triglyceride. TabibShargh. 2003; 5(3):
177-183. [Article in Persian]

3. Orangi E, Ostadrahimi AR, Mahdavi R, Svmy MH,
Tarzmani MK. Indicators related to oxidative stress and
antioxidant status in patients with nonalcoholic fatty
liver. J EndocrinolMetab. 2010;12(5): 499-493. [Article
in Persian]

4. Valenti L, Alisi A, Galmozzi E, Bartuli A, Del Menico
B, AlterioA, et al. 1148M Patatin-Like Phospholipase
Domain-Containing 3 Gene Variant and Severity of
Pediatric Nonalcoholic Fatty Liver
Disease. HEPATOLOGY. 2010; 52(4): 1274-1279

5. Zain SM, Mohamed R, Mahadeva S, Cheah PL,
Rampal S, Basu RC, et al. A multi-ethnic study of a
PNPLA3 gene variant and its association with disease
severity in non-alcoholic fatty liver disease. Hum Genet.
2012; 131(7):1145-1152.

6. Romeo S, Huang-Doran I, Baroni MG, Kotronen A.
Unravelling the pathogenesis of fatty liver disease:
patatin-like phospholipase domain-containing 3 protein.
Curr Opin Lipidol. 2010; 21(3):247-252.

7. Pan MH, Lai CS, Tsai ML, Ho CT. Chemoprevention
of nonalcoholic fatty liver disease by dietary natural
compounds. Mol Nutr Food Res. 2014;58(1):147-71.

8. Smith BW, Leon A, Adams LA. Non-alcoholic fatty
liver disease. Clin Lab Sci. 2011; 48(3): 97-113.

9. Kotronen A, Peltonen M, Hakkarainen A, Sevastianova
K, Bergholm R, Johansson LM, et al. Prediction of Non-
Alcoholic Fatty Liver Disease and Liver Fat Using
Metabolic and Genetic Factors. Gastroenerology.
2009;137(3):865-872.

10. Sohrabpour A, Rezvan H, Amini-Kafiabad S, Dayhim
MR, MeratSh, Pourshams A. Prevalence of nonalcoholic

55

‘ss‘o)dés s:.‘.

oKislo u,u)‘; uLQ..JL?u ;)./a )I ML...: )S...M.u 9 ).n.\.n.) l.u
Loas 5hed iled plwylen jo gdly 51l (Sbp pgle
U5 s 5l pimanin,S Cglom |y Lo )b ol bl 4o (6 o

steatohepatitis in Iran: a population based study. Middle
East J Dig. 2011;2(1):14-19.

11. Alavian SM, Mohammad-Alizadeh AH, Esna-Ashari
F, Ardalan G, Hajarizadeh B. Non-alcoholic fatty liver
disease prevalence among school-aged children and
adolescents in Iran and its association with biochemical
and anthropometric measures. Liver Int. 2009;29(2):159-
63.

12. Bagheri Lankarani K, Ghaffarpasand F, Mahmoodi
M, Lotfi M, Zamiri N, Heydari T, et al. Non Alcoholic
Fatty Liver Disease in Southern Iran: A Population Based
Study.Hepat Mon. 2013; 13(5): 1-7.

13. Hassan MM, Kaseb A, Li D, Patt YZ, Vauthey JN,
Thomas MB, et al. Association between hypothyroidism
and hepatocellular carcinoma: a case-control study in the
United States. Hepatology. 2009;49(5):1563-70.

14. Torres DM, Harrison SA. Diagnosis and therapy of
nonalcoholic steatohepatitis. Gastroenterology.
2008;134(6):1682-1698.

15. Jamali R, Khonsari M, Khoshnia M, Jafari E,
BahramKalhori A, Abolghasemi H, et al., Persistent
alanine aminotransferase elevation among Iranian general
population:  prevalence and causes. World J
Gastroenterol. 2008;14(18): 2867-2871.

16. Rotman Y, Koh C, Zmuda JM, Kleiner DE, Liang TJ.
The association of genetic variability in patatin-like
phospholipase domain-containing protein 3 (PNPLA3)
with histological severity of nonalcoholic fatty liver
disease. HEPATOLOGY. 2010;52(3):894-903.

17. Daly AK, Ballestri S, Carulli L, Loria P, Day Ch P.
Genetic determinants of susceptibility and severity in
nonalcoholic  fatty liver disease. Expert Rev
GastroenterolHepatol. 2011;5(2), 253-263.

18. Baulande S, LasnierF, Lucas M, Pairault J. A
transmembrane protein corresponding to a novel dietary-
and obesity-linked mRNA speci_cally expressed in the
adipose lineage. J Biol Chem. 2001;276(36): 33336-
33344.

19. Romeo S, Kozlitina J, Xing C, Pertsemlidis A, Cox
D, Pennacchio LA, et al. Genetic variation in PNPLA3

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2016.6.1.5.7
http://journal.fums.ac.ir/article-1-821-en.html

[ Downloaded from journal .fums.ac.ir on 2025-07-16 ]

[ DOR: 20.1001.1.22285105.2016.6.1.5.7 ]

A 1 o33 345 9 PNPLA3 5 15738409 manasd r90 s

\Mo,teua,w|(..:~:du|u§shpbu§wweu

confers susceptibility to nonalcoholic fatty liver disease.
Nat Genet. 2008 ;40(12), 1461-1465.

20. Sanyal AJ. AGA technical review on nonalcoholic
fatty liver disease. Gastroenterology. 2002;123(5): 1705—
25.

21. Chang CY. Understanding the relationship between
PNPLA3, NAFLD and insulin resistance: do ethnic
differences bring more questions or more answers. Liver
International. 2011;31(9):1246-9.

22. Hoekstra M, Li Z, Kruijt JK, Van Eck M, Van Berkel
TJ, Kuiper J. The expression level of non-alcoholic fatty
liver disease-related gene PNPLA3 in hepatocytes is
highly influenced by hepatic lipid status. J Hepatol.
2010;52(2): 244-251.

23. Zimmermann R, Strauss JG, Haemmerle G,
Schoiswohl G, Birner-Gruenberger R, Riederer M, et al.
Fat mobilization in adipose tissue is promoted by adipose
triglyceride lipase. Science. 2004;306(5700):1383-1386.
24. Li Q, Qu HQ, Rentfro AR, Grove ML, Mirza S, Lu Y,
et al. PNPLA3 Polymorphisms and  Liver
Aminotransferase Levels in a Mexican American
Population. Clin Invest Med. 2012;35 (4): 237-E245.

25. Bhatt SP, Nigam P, Misra A, Guleria R, Pandey RM,
Pasha MA. Genetic Variation in the Patatin-Like
Phospholipase Domain-Containing Protein-3 (PNPLA-3)
Gene in Asian Indians with Nonalcoholic Fatty Liver
Disease.MetabSyndrRelatDisord. 2013; 11(5):329-335
26. Hotta K, Yoneda M, Hyogo H, Ochi H, Mizusawa S,
Ueno T, et al. Association of the rs738409 polymorphism
in PNPLA3 with liver damage and the development of
nonalcoholic fatty liver disease. BMC Med Genet. 2010;
11:172.

27. Tung T, Chiu W, Lin T, Shih H, Hsu C. An
Exploration of Prevalence and Associated Factors of
Nonalcoholic Fatty Liver Disease in the Taiwanese Police

journal.fums.ac.ir

Service. Iran J Public Health. 2011; 40(4): 54-62.

28. Eshraghian A, Dabbaghmanesh MH, Eshraghian H,
Fattahi MR, RanjbarOmrani GH. Nonalcoholic Fatty
Liver Disease in a Cluster of Iranian Population: Thyroid
Status and Metabolic Risk Factors. Arch Iran Med.
2013;16(10):584-9.

29.Ying X, Jiang Y, Qian Y, Jiang Zh, SongZh, Zhao Ch.
Association between Insulin Resistance, Metabolic
Syndrome and Nonalcoholic Fatty Liver Disease in
Chinese Adults. Iran J Public Health. 2012;41(1): 45-49.
30. Sookoian S, Castano GO, Burgueno AL, Fernandez
GT, Rosselli MS, Pirola CJ. A nonsynonymous gene
variant in adiponutrin gene is associated with
nonalcoholic fatty liver disease severity. J Lipid Res.
2009; 50(10):2111-2116.

31. Tai CM, Huang CK, Tu HP, Hwang JC, Chang CY,
Yu ML. PNPLA3 genotype increases susceptibility of
nonalcoholic steatohepatitis among obese patients with
nonalcoholic fatty liver disease. SurgObesRelat Dis.
2015;11(4):888-94.

32. Valenti L, Al-Serri A, Daly AK, Galmozzi E, Rametta
R, Dongiovanni P, et al. Homozygosity for the patatin-
like phospholipase-3/adiponutrin 1148M polymorphism
influences liver fibrosis in patients with nonalcoholic
fatty liver disease. Hepatology. 2010;51(4):1209-1217.
33. Shen J, Wong G, Chan HY, Chan HY, Yeung DKW,
Chan RSM, et al. PNPLA3 gene polymorphism accounts
for fatty liver in community subjects without metabolic
syndrome. Aliment PharmacolTher. 2014;39(5);532-539.
34. Kantartzis K, Peter A, Machicao F, Machann J,
Wagner S, Konigsrainer I, et al. Dissociation between
fatty liver and insulin resistance in humans carrying a
variant of the patatin-like phospholipase 3 gene. Diabetes.
2009;58(11):2616-2623.

4



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2016.6.1.5.7
http://journal.fums.ac.ir/article-1-821-en.html

Journal of Fasa University of Medical Sciences | Spring 2016 | Vol.6 | No.1

[ Downloaded from journal .fums.ac.ir on 2025-07-16 ]

[ DOR: 20.1001.1.22285105.2016.6.1.5.7 ]

Original Article

Association of PNPLA3 Gene Polymorphism (rs738409) and Nonalcoholic Fatty
Liver Disease in Southern Iranian Population
Choobini N 1, Azarpira N 2, Mashayekhi MR!

1 -Department of Biology, Tabriz Branch, Islamic Azad University, Tabriz, Iran
2 -Transplant Research Center, Shiraz University of Medical Sciences, Shiraz, Iran

Received: 30 Nov 2015 Accepted: 18 Apr 2016

Abstract

Background & Objective: Nonalcoholic fatty liver disease (NAFLD) is the spectrum of NAFLD ranges
from simple steatosis to hepatocellular carcinoma. Genetic factors play an important role in developing
the disease. Single nucleotide polymorphism (C> G) rs738409 of PNPLA3 gene increase liver fat content
and metabolic disorders associated with liver damage. In this study, the relationship between this gene
polymorphism with NAFLD and demographic and clinical characteristics were evaluated in the south
Iranian population.

Materials & Method: In this case-control study, 95 patients and 183 control subjects were studied. Blood
samples from a cohort of Kavar were collected and normal blood donors from Shiraz blood transfusion
center. The polymorphism genotypes were determined by PCR-RFLP.

Results: Our results showed that there is significant association in genotype and sex parameter between
patients and control subject (P-value(CG)=0.01, (SEX)< 0.005). Also we identified that there is no
association between genotypes with demographic and clinical parameters.

Conclusion: In the present study, G allele wasn’t a risk allele and CG genotype Carriers had a 2.63-fold
(95% CI, 1.16 to 5.98, p-value = 0.01) increased risk of NAFLD. Age were identified as a risk factor for
NAFLD in this study and by adjusting the variable age and three genotypes, it showed that by considering
the age factor, the genotype didn't have a role in disease development. Also the no association between
genotypes with demographic and clinical parameters was identified
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