[ Downloaded from journal.rums.ac.ir on 2025-07-14 ]

[ DOR: 20.1001.1.17353165.1401.21.10.2.7 ]

[ DOI: 10.52547/jrums.21.10.1007 ]

9 Ao
Oloand ) (Sl 3 pole oIS aloxo
Voo ¥=1eYF AF4) 60 YV o 90

Sz A 4 Mo Ol 38 (Sl S KL (S 9 b D ol 9 0 g gt B
oy dadllao &0 1y g sgr (T ST ) oIS dr g0 (DT 8

bty whe SO ,b losd T T ed (Solo dldgu (! (5 3 ol OLE

VLoV /)o/oY o by 16+ 1/1+/+0 o g5 31 4oSlofl bl 33 15+ 1/+ 1+ iSlol agr ki b & Wlio Jlosl 16+ 1/+0/+A dllio 2l 3o

4 N\
PRV

adllae (pl ( Slgilin by 305 10 D Grsling (g0alST (i akie) 10 29250 (cole Glal 4y azgi Ly 180D g Ao
S oz 0 @ e hlew 5o (Salie G, Slis (S LD Geeluy oo mhw BLSI (s Boa L
&b el NAFLD;Non-alcoholic fatty liver disease)

305 e e | Gt SS 4 00tsS axzl o NAFLD @ M )l \YY (59, » (simogs anlllas ool sy 9 dlgo
o el (583 VF) "D (ysliyg 0500S" 5 (a3 F7) " BT D (paliyg” (sloog)S 4 D prasling (o cile bl a8
(TC) ol gyl 35515 oy e g s plonil oK 4l 4o 31, F giguol 5l Lawgs NAFLD _mseis s alosil cings
gl Caglie (el Guizmen g (HDL-c) YU JBx b slagrtispsed «(LDL-C) (ol JB2 b slogytis gl
@ oS 5eilitnl Gal g oS slalael il 5 oo clale o (g uSe sl S gilie sla Silis ylgie 4 (HOMA-IR)
L85 I8 gy 9550 05 0 Shee glajlme lsie

NAFLD 4 Mo o) ylews ;5 (p=+/+1)) HOMA-IR 5 (p<+/+ V) LDL-C «(p=+/Y¥) ‘ylomsl (oo cilale :loazdly
3o SR izen 05 ey al (B 2ok s Gllem S| it o jsbar D (el 95:aS g1l
Sl (wgSine L3I D (paling Comdg b (sauS giliinl wuad Slaje SlylE g (p=+/+ < 8) (ALT) 3l sgreal (Y]
@=+/*VV)YLLDL-c 5 (p=+/+ +3) solsyulS ln il Luilis o Falslae Jelse Jlozs! 31 s 5l oy (p= +/+ FY)
8l o8l gl s b Dyl g 09.eS slls ol L o

sl faey Dol 5 055 (27 SIS VL (Lo LD (el 05005 a5 ol s aslllae ol (slaaidly 16 S doeid
S, LLIINAFLD @ M oyl jlows 4o (g0uS

St oy oS gl 4 Coglie o S5 (93 2y Gl e D el g gl 6““3‘5)

Ol e s e bl (i psle oKl il oSl (s dis 05 S lyslal -

Ol e s e s (S psle oSils ciligs oaSils s ST 5 5s sl 05,8 Sbslead —Y
Ol e s e s Sy psbe oKty (S oaStils ¢ g iy Slighod 55 50 ¢ S (sl Y
Onl el e by (S pole ol ¢ Ky 02l w530l 03,8 lyslinl (Utn sty ) =
pishdadian_44@yahoo.com : iy Sl oy o 0F-FYYFVES &5 OFFYYFLVES oyl


http://dx.doi.org/10.52547/jrums.21.10.1007
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.10.2.7
https://journal.rums.ac.ir/article-1-6636-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-14 ]

[ DOR: 20.1001.1.17353165.1401.21.10.2.7 ]

[ DOI: 10.52547/jrums.21.10.1007 ]

o M 07 A8 e Ol 53 (S srlie o S (5 1 4 D ol 3 g0 g BG4I ) < A

ez mar (el 5 oz Gladssl oS (galinns]
IVT 050 05 58 22 oz Azt 0 5 08
Cardiovascular diseases; )  B8g,c ol slog lowm

S §,1 s sk NAFLD 4 M Lo )0 (CVD
g g0 03) (eSS (S 55k At ages Conex
9,8 8 DS s 4 hles cnl Jlao 0 1 S50
Jelge 0929 ¢y (] 4o Al QB oo Cewd 1) 095 ol
6Nl Pzt g 55605 Joow Pl aile CVD L las
Total) o6 Jsyiels ghow Gl asle 055
o (Triglyceride; TG) s yuedS (5 5 4 (cholesterol; TC
L8] aisS o 63L CVD 5l b S o s a3l 40 coges
OINT (SoN S )3 S9 &S Slglie pyoin Sk
S5l NAFLD 4 is o) less ;5 «2ewl CVD s Ll
b sloctis pond 5L sl opming Slalllas [1 -] 2ol
Low density lipoprotein cholesterol; ) b J&>
31,31 aglie o NAFLD Mo o) logs ,o 1, (LDL-c
4 Sl ol (pmmen [A] wles 5 3155 Wl
ol o gl (Sglie SISl coidgudl o 5 Gl
oo p 5L sl o &5 Wgdoo Cgume Gllen
Sdrie 9 WS 0 (@ Fhe gex Sl (Sl

DT sgs s )low
S8 50 Slys w5 slads slaple,s sl eslaul

SrS i 9 IS Glp o)laen ( Sleyo g)ls slagsl !

FRRV-P)

Non-alcoholic fatty liver ) JSJI& o > oS (5l
sl olo)b 5l loopnS ol Jolis (disease; NAFLD
ool iz S Ojgoar dl>pe gl jo a5 Sl guS
It Cslaglinnl 4 w08 (o0 590 Gl
35,5 o o (Non-alcoholic steatohepatitis; NASH)
Dl Sgdsn e (G5 (Slagins )5 g g mm 4y Zuled 50 5
ol yae (gl DMans | (S plyie 4 &5 6 5le 00
D=V 5l i 45 0S oo logy ool Sbey Y] ol - hae
NAFLD ojg,0l [¥] ans LS5 oyz 1) 08 59 a0
Sy oo a8 S 513 10 Sglie pysiw o5 ol plgae 4
om0 (Sl ¥ gg cobs ale o] b wliallss Lo
Solows nl ot [F] sl las o (055 (6)L28 0 5 (cond
oy Vo sg0 aiBly drwgs (sla)5iS eges Cosex
0o, YD B YVD ol 40 g doys Veas co,d Lewl jo
[0-51 ol oais 051
3586 NAFLD colils 5l ans paus> clidS a2 b
A Jy o)l 13 pleal Sl slalle o 55 5 5le )
Sl yLtal g 5lanST o ol o h gund] Canglio 45 s oo
S5k ole S8 Ay g bml 31, (s e sla2ds Sl
woyas y3 oad zokae b8 o e sl V] s
(Multi-hit) (sl 4,5 aiz " 405 SNAFLD (g,le 555550
lsie @ (Sdsmdl Canslin and)b l ell il "

Sl (uS Fieed Wl 4 e as

VEOY Jlo e oyl oYY 695

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.21.10.1007
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.10.2.7
https://journal.rums.ac.ir/article-1-6636-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-14 ]

[ DOR: 20.1001.1.17353165.1401.21.10.2.7 ]

[ DOI: 10.52547/jrums.21.10.1007 ]

31,60 5 a5 el 3L 3

IR i D50 (Sglie sl SLis I golasd (lgie o
3R 4 gk ol lasl il ol s F
Wi il ;o (Sdglie Cordg S 9 (5 Lo 880
S SeS NAFLD 4
gy 9 dlge

oo Catigrsyl B Ve oloype 5l hwoss axlllas oyl
4 008 dxzl 0 NAFLD a Mo 3l ol 81 69, o VT
o3 digad olasd A pladl 31,5 s o i S5
LDL- cdale jlons Slpol 5 0She (olol 2 9% 12
ol b g VAl 3 )5  Kim aslllas 5l ool conss
(d=-/-%)1F 85 le (A =+/+0) 790 ool 500
LYY 5 sesd b (SD=YY/B) YYD Jlxo 3l ol 4
WY oﬁ]ﬁ

_ le—oc/ZS2
n=—gz

sl yo o8l s 5l S ay ble 5 Ll azlg ol

g )l g S b o)l et SelS 4 oaS
P logls 3,3 TVO s | 3 l5T s 35 S,
lp adsl lalae shyls 0,8 YVE Lyl fle o a5 taios
0 el laie 4 isg; NAFLD (6, Slbjé ol
o Jols 65,8 wlasine asliusy NAFLD aJs|
5035 oSS S ollad mrhans g NS mhaw (i
5 98 bz 5 98059 Jold (i slags oIl
O% 05y aled g plosl (Waist circumference; WC)

A8 jgdze p (39 i I (Body mass index; BMI)

b3yl 059l 5 098 0 485 4y iliSes slagslowe
oz 5l laglony Cdyiy b gdine Slge (S 0geS
abex of 51 DNV el 48,5 13 a5 3,90 NAFLD
grbe NAFLD (5 loes @858 LD (reling 35205 LS
3 sl slagrmaling s3> D el VY] il sas
3 3l g O gmdnS g e Al o (gl a5 sl 2
D by (oS9p0e2 V0 & o has 5 Ceomy o
oj9,0l a5 aiz,a VY] 858 o plil 05 45 [25(0OH)D]
Pueges Laligy JSie S Glsie 4 D el SgmeS
S Sl s Jg Y] el e oz blas el
4 e olylews ;0 25(0H)D ooy zshaws a5 Cenl T 5
ool sages Carex S 6yl cxe jsbay NAFLD
LD el SgmeS bl | i Slidllas o 5,k 51 [V ¥
ol ) Sl a4l 5355 30 93 slagayzr S
5ol LD el g 9508 Ll el s ogdle [V0] Wil osls
Vogg ks a4l ke gl sl conlis
Dl et onss )55
S9reS YL £5ud 5 S92 90 Saled 4 azg b nlnly
e Ban b jols sanllhs VY] j9i5 o D b
Gl Sl 5l ol LD bty ooy ghaw bl
ol 5o s abwl NAFLD 4 i o)lylos 5o (Sl
clile 5 ouS el Gad oby,l p epdle caslas
Fasting blood ) Lusl ;5'¢l8 clalé (oS slaps 5 ooy

G JBgy 5 gl 4y Cooglin 5 (sugare; FBS

VEOY Jlo e oyl oYY 695

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.21.10.1007
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.10.2.7
https://journal.rums.ac.ir/article-1-6636-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-14 ]

[ DOR: 20.1001.1.17353165.1401.21.10.2.7 ]

[ DOI: 10.52547/jrums.21.10.1007 ]

o I 07 A8 M Ol > (S e o S 5 1 U D sl 9 g0 o Bl ) 4 Y ¢

b Jlax b g aals [18 pls ol o035, Cod aS g0l 3l
L V-l JoSo pgloe B ypan dalllas 4y 89y 31 i oo ¥
asldS LS adlhae 5l asals SloST sl sl oS
3900 JoSo puzl ole £y aS (0l 3 (ol 1 ogde Laiul
ool 0an |38l slag,)lo b cdivgs 00,5 5,5 ) D (el
3 G diaid asllas o4l (38 )5 oo Bran |y dsudl
Szl Jo e g Slaal 5l HFauS S 1o plod canlllas 45 949
53,8 cbaal [ (o5 abicgld, )8 g wad wllae iaghy
SE 5 pole oils IS ateS Lo anlllas (ol JSS5 5
3> C4 BNC s BRRCH [PV SO0 I A
.(IR.ZBMU.REC.1400.028
ol olisS py8 5l eslanal b goy cudled ol
International )  Jo codled Mol o sasliien
s ls, &5 (Physical Activity Questionnaire; IPAQ
2585 13 ol asee YV ] ons eas SLE T L
rhw s 5l oS es b dPAQ  eolosl oguds ]
ONFELC OO FELPLIE TN FELPR TN It
aS gol,8l IPAQ JSGg, el i (gomaidb "asa
59 VNG bg wad Saw el atan o, T Sl
9,00k 9 bawgie Wil So Sl Gl oS5 aihe
IRV RCTPTI SR RURV S RVRCON P b IR S PEPRECSAN
a880 Ve Soe 4 alan 5o, V¥ J8las a5 g0l 8l puxen
Collad g, 0 adds ¥ Jlas bcanialy wpad el

5 "hgie Cded! b ol 09, L3 aitils lawgte

J3laz b g GRS (900 o lom 98 5 0339 [V 2] 0 arlons
bwgs el /) g e S Ve B LGS a4 U
Seca 700, Hamburg) Seca miwad 5 SLE (59515
S i o8l WS je0 ae Ll (6,5 0;lusl (Germany
dﬂ)}iwmswb)ow&p}lcowlbcm
I 8 b gole it SOl o X el ad g 0ais
areis ol addlas (o [VA] wl (g, Selal e sl
osalin) oS Bl 5 gswl gl lawsi NAFLD (g les
plos 390 ,5 ol plil (oS (Bl S gisml gl o joilin
LS 08 31,8 gl 5] ctalllan ;5 058 & 1 o o
Medison SonoAce ) olSiws b g 550q0l, Lt S
S¢25 o) 2 <> (X4 Ultrasound system, South Korea
Loy oo &l sba,las 5l 9wl bl guuS jeilail
ool gamas s glp [Ye] oS 5 Saverymutta
S bl @ WYY (Ol wealyd jo .ol oolaiw] NAFLD
L o bas e85 15 anl 9,50 NAFLD 4 oSass
wlllas ;o 550 gl 39)9 pae 5 9955 Slajle 385
BUCR WRGITYR
wsdlas o o8 8 4 fled Jolds dallas 4 04,5 slo,Lize
BMI (pils g Jlo YoBe s (go0gazme jo bl )3
S9)9 poe Slaylins 9 @oye fo p e SokS ¥ LY
Solidy wabs (Boe —(ld slas)len able (Al

(e 09 55405 5 (S0 (5 Lo 455 2 (b s (5>

VEOY Jlo e oyl oYY 695

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.21.10.1007
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.10.2.7
https://journal.rums.ac.ir/article-1-6636-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-14 ]

[ DOR: 20.1001.1.17353165.1401.21.10.2.7 ]

[ DOI: 10.52547/jrums.21.10.1007 ]

RRR

31,60 5 a5 el 3L 3

HOMA-IR asls  wloly  cdsudl  Coglae
Homeostatic Model Assessment for Insulin )
Iry] s acolxe 5 &l 5l (Resistance; HOMA-IR

Odgual cdale x il 3558 cdale / ¥+ 0 = HOMA-IR
sl

s el adllee )l 0
igel el slajlns Gllae " oy iS5 "
(National ~Cholesterol Education — Jg,udS o
4 Program/Adult Treatment Panel I1I; NCEP/ATP III)
Vor 9 TC2 diows oSk VH Spgo 4y 5
odials slagls Brae b TG 2 i sws p p)5 heo
dojlone ren Gilbe [YY] 0l G (93 ooz
Olye 4 LDL-c > fdcws oS oo V70 ooy 2ile
4 HDL-c < jJ s a5 oo T+ 5 YL "LDL"
31 YL FBS (yoren b 86 0l "HDL-c" Ol
ad onals (gg,lo (dad Bran b ] cwd e S eV e
o ad ) e e s S8 (e a5 09>
Kool 5250950 908 azdl slodal; Gl anlllae ol 5o
Yo oy ciale b oldl e iy Sldlas sliey o [YF]
5518 s lyie 4 YAOHD < 5l lio 5 o555
(OH)D > 2 oo o p S5l ¥ g0y poliie 5 "D (sl
VAl st G5 "D el (SIS Sy lsie 4 YO

Ivo

=2 45 Wog goly8l fels " S cdld" L ol 8l oz 5
OIS ads Jsb yo ) el 5 bwgle (Soy Culled
253,55
o5 Aiged e 1 oS aicls, 35151 e
wd S QBas oS0 gl oLl celu VY Sl aw )5
5985 78ke Lawgs Yoo e mpm 50 55 baaigas 5l p iy 0D
Jae ogig S 4y g angd (e TDL-6C  Jow) Zenith
s ol (g S g0l 53, plod 5o Slialejl polad 5 9435
oliisl by (rin S5y 5 sou 3l gy a1 oy 35515 il
ol by (Ol o9l o) 0seil o)l 855 &S
cdalé s s (Hitachi-917, Tokyo, Japan) | ;JG1gs!
Alanine ) ;l,auil Sgial iV oS slaps 5l ooy
sl ol @b ,Lw!  (aminotransferase; ALT
Jueligl5 LIS 4 (AST: aspartate aminotransferase)
L (Gamma-glutamyl transferase; GGT) ;l,auslys
5 (Olpl i U i) oo U a8 b oS 5l solazuwl
&b 6 Sesjlasl (Hitachi 917, Tokyo, Japan) g 5JGlssl
hoeslinal b TRVl ey A e el o
al=il (Monobind Inc. CA92630, USA) Monobind &oS
b ety psm) 5 LDL-c TG [TC oy clile o
w49, & (High-density lipoprotein; HDL-¢) YL J&>
03031 ol S5 28 S Sl eolital b (i S 5o ]
Hitachi-) 551551 oo Jawgs (0]l ez ,S ciyg03] wyb)

A (6,5 05lasl (917, Tokyo, Japan

VEOY Jlo e oyl oYY 695

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.21.10.1007
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.10.2.7
https://journal.rums.ac.ir/article-1-6636-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-14 ]

[ DOR: 20.1001.1.17353165.1401.21.10.2.7 ]

[ DOI: 10.52547/jrums.21.10.1007 ]

o I 07 A8 e Ol 5> (S e o S (5 1 4D ol 3 g0 g BG4I ) VY

ogesl )3 olosine ghaw ot Jooaws BMI g (Sos cled
RGPV SN SRR RN
5 5:Silo LNAFLD @ Ste [l 1YY canlllas ol o
PR ICR SRR W LVRL -5 TR O WO Jo
OBl ao )0 £Y g iog (a5 £) 000 duo,yo OFIF slaws (!
pdes e Do gaelhg oS sl (G YE)
g (o AY) S Sy audld glls Bauses
LT sy YYIO L g (oo ASIY) didgs s omms pui
5 oo Olasio il YL 5 plos OMeass
2D eling Cundy SIS 4 (g 2 990 33 (w5
oz ol gloazily bl s sl o0t o0ls Lt ) Jgar
Sl &8 5 o xSk S gl e gl
Codled mhan g Olilss Jloxiw! cMuass plas (o
Olbor b D ieling 950aS s (hle 05,5 e (S
Ol (Jg 1eBla 0529 D ey (S zslaw sl
5 598 dae g (p </ V) BML« 0 = +/++Y) 39
s5bar D eeling 95eS Jlas Olilesy > @ = 1+ VR)
ooy (b B gobaw Lo Ghlew 5l w6 )ls gine

.b}..v

IBM I580 o5 5l oolaal b Wnosls (g bl Lo g 4y

all (IBM Corp., Armonk, NY, USA) Y0 as.; SPSS
e Bll Djs0 ar (05T Slajeaie 4 by e gl oD
(o) Sl Oygon a5 Gl 5 (Sl £
3 oolatnl b ool au3e5 090 Jloyi el oals )158

aaled o Kolmogorov—Smirnov S el LU g0

pls ogesl ol @b elel el obs)l (e
Jboy g adlle (nl )3 (cwyp 0)90 (o5 sl
5 anlllae gloog 5 e (Spbie b, Silis 5 iy
(Independent samples t-test) Jiiue diges g3 (slayg05]
(Chi G5 jgdme o031 51 5 JboyiseS slaosls
od gy A oolatwl 2.5 sleosls (gl y square)
chle o Sven e shale 4 Pearson
9 (Unadjusted) Pl} Jd.c 9o 40 MLI 05"‘”’)‘?} uﬂ)f
Caxdg o bLI )| b5l Hekaie 45 (Adjusted) ool s
Jioe 555 asile (Sglte WS 590 L D reling

Jelge 5l eoads baws Jow jo .o eolaiul ol HDL-c

VEOY Jlo e oyl oYY 695

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.21.10.1007
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.10.2.7
https://journal.rums.ac.ir/article-1-6636-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-14 ]

[ DOR: 20.1001.1.17353165.1401.21.10.2.7 ]

[ DOI: 10.52547/jrums.21.10.1007 ]

VoY O\)&o&js}:"ﬂs‘buﬁ
D poly g curiry SO @0 (ATl 2 A b Mo Ol (i 57 9 (0908 Slatkinn - 9>
SE D olivg 09,8 D (robi g 3gmeS 09,5 .
n=¥#) n=Y#)
foney YARY £ O/V- YAIYE 255 (JW) o
, Yo FOIY) ARR(IA) 5
Loy .
\E (YEIA) TV (FAIY) 5
YY) (FOI9) ¥\ (F-1A) el g Sy
Losys VY (R Y& (YEIY) IS s o,
A QOVIF) VA (YO/+) SV 5 ehoo
JERVROON PP
YY (A-10) £Y (AY/R) S
Lovay £ O Y @) Lgie
¥ (5I0) £ (VI3) KWV
olis Jloxiw!
£ O VY (VF10) sl
Faave
Fo (AV/-) £0 (ABID) 5 o
Tojeey AVI-5 £ AIDF AY/YY £\ VAT (P59 o339
“/A-Y VPOI0 EA)FF VFOIY £ AFY (0 s5lw) W
T<efeey Yoy £YNY YY/IAF £ Y/AY (&2 30550 | £ ,591uS) 3y 03¢5 4y las
Tejeva VeYNE E0 VeRb E N/ (0 si5lw) yoS 590 bawo
Aol L35 a0 (Sl 0315 (51 "OART (Ao y3)" 9 o5 (S 0015 (ST U piCileo X ylro S il O yguo v p0lio
IS o ISP <+/+0 (S s9dm0 505 TF ¢ fiimo igai 931 gﬂj/'f
” 131 s suS el Gilie Sl o oend Slgl x93
P ..¥¥
80
S 60 54.5 \ )‘Qw )o D UMLuﬁ - - 3 — : 4" c""”"‘"‘ USJ"“"
3 K \amo
Vars e .o, . “ o |.&
a0 61 355 s Ol hged (nl laaisly, a5 5 sblen cul 315
§3§:§§\:§ 281
70 §§§§§§§§ 99y (65 gilinl alizee Sl o Slgl 3 msjei v oo

S jgiliw] Lilizko Ol yd awd (948 % jgd duglio —) 513905
D uolys curdgy <O 4 (ATl oy AT 0 Mo Ololay 50
(U s3dzm0 U507 il o)

S92 S (5 9k cls s sime (6 kel gl anlllas 09,5
oS Shlew Gw yo (F 4> ,0) oS jeilonl wal Sl o
Obbes 5l i 6 )sFre b 4y BO D (yeling 992eS

p= 1+ ¥Y) 090 eliog (pl (BB Comag b

VEOY Jlo e oyl oYY 695

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.21.10.1007
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.10.2.7
https://journal.rums.ac.ir/article-1-6636-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-14 ]

[ DOR: 20.1001.1.17353165.1401.21.10.2.7 ]

[ DOI: 10.52547/jrums.21.10.1007 ]

o I 0 S s Oyl 53 (S rlte sla KL 5 3 4 D) el 5 8 o s DI Y-V F

(GGTy AST) 505 slaml plo cale LD (el
(e (PP leD) wis csslie gyl gxe bLS)

L YO(OH)D o yos ey s cine osSins  Siurad

b odalive 0= =+ /YAY p= ¢/« V) ALT o3l zglan

o]
[e=)

(o))
o
*

(IUL) oo b o 5l (oo cdile
~
S

[

et Lloges (pl slaadl o 4T 5 sk len a2 e
Ohlew ;o ALT m}j oy cble (Sl sz o (ol
L ohles 5l yin syl sme johs D (psling 0505 (1l

Candg (w (J9 p=+ 1+ 0) 092 (paling (nl (S Condg

S5 D olisg
ED (aolis g Sgu08

LT

ST GT

G5 b o1 5T

D ol g Corid GO & ATl Oy M &0 Mo Ol (SAS™ (S ot 5T 0 g C Ll —F 13505
I sl Juoli ol ol5™ GGT L5l sl 3 gino T i sl ] AST L5l siuail i gino T coii¥T ALT
(p=+/"+0) Sfiiwo digai 93t 9057 kel D pu0lis9 S Fgbaw SIS 09,574 I3 izo Sl T Sz

(=+1-YY) pyw LDL-C 5 (p<-/++)) TC iy cbilé
HDL-¢ 3 TG FBS cbile . Silo caalllas ol ;5 g
S D oaliy Solite Condg b 095 99 G p
s Siasad cyrizpd (P>]+ D) bl (5 o ine
oy B L YOOHID oy il oy (s 5 sine
= +[-1Y) HOMA-IR «(r = —-/YAD p = +/-F1) g
LDL-c g (t =—+/Y+# p = +/-YY) TC «(r = -+/YYY p

Ll 3929 (= =+ /YYD p = +/+\Y)

FBS ol Sdgbe la Silis poyu clale (1. Slo

3)90 Ohhlew (gl Cunglie 2Ll 5 5> 2z s
45 \)LJ uLA.AH Lb:\.dl.u w‘ 0l 00)91 Y Jj..\? )é I
HOMA-IR 3 (p= +/-Y¥) Ldb (gl il o oSiles
b D ey 3gmaS shls hlens 5o (= +/+11)
S omalng (el B Cumag b lhlews 51 s ()ls sxe
L oawlio )0 D by 058 s hlew (ouizpen

Ol shlo by (! (BB Cunsy sl ol

AF e Jloch e oleds (YY 0498

C)MJ&J‘.@?}MOQDM


http://dx.doi.org/10.52547/jrums.21.10.1007
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.10.2.7
https://journal.rums.ac.ir/article-1-6636-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-14 ]

[ DOR: 20.1001.1.17353165.1401.21.10.2.7 ]

[ DOI: 10.52547/jrums.21.10.1007 ]

ARATA OLen 5 8 o ol 2L 3
D ol § Coarog QG b0 AT b oy ™ b Sino Olloy 13 Cgolio (518 SO sluzo ST 20! § puTlo —F 94>
S D (roling 09,5 D (rolisg 0gueS 09,5
PT o (n=¥%) (n=Vv#) b yuiso
ol ke Sl il ol £ Lo Syl
“/-YA AV/AE £ 1 E/ Y VoYIVY £V O/FY (i w3 [ 055 o) Lol 35045
/- Y¥ VEIA- £ VST Yo I¥E £ AAY (5 oo /913 g y5so) Ll cyod gl
NN FAY £ Y/YA OIYD £ YOV HOMA-IR
< fee VAR08 £ YFIYA YoY/EY £ YENA (i 00 [ 05 o) o J g yiwdlS
- IYFY VEAIVE £ YN8 VVE/Ee £ ¥Y/A) (i w035 o) W g5 (6 55
oYY YYY/AF £ YF/AT RANAER IR (3 o [ p 55 o) LDL g yicuds
3 FA/VF £ AIYS FEIVY £ 4/4Y (3 o | p 55 o) HDL g yicuds
CIYYE AT RTAN Y/A5 £ \/¥Y LDL/HDL cous
< efee) FY/FO £ V) /0Y VYIYA £ OIVE (3 oo [0 55 956) oy D oz g

HOMA-IR: Homeostatic model assessment of insulin resistance; LDL: Low-density lipoprotein; HDL: High-

density lipoprotein

3950 ol ¢ pmizman (OR=Y/AY o0 10 ool alols
JssS 9 D el g 09.aS (lls ol,81 o YL LDL-c
Coxsg shyls ol 3l ol YIYY (pls Jow) Salsloe Jolse
alols ANY — O/eF p=2/+Y)) 09 D peliyy S
Jolge hass L as «OR=Y/YY woyn 0 b
S8l ol BIYOY @ Cannd ol (00l basws Juw) Salzlow
Jg3=>) (OR=Y/DY us,5 A0 CI :V/FV-0/YA p=+/+1))

Y

=

Sl 0 55 i Gleo T ylizo Sl il O yguo by lio
IS ixo IWBIP<+/+0  fiiwo digai 95T 90517
Sl ol ss 0 W0 Gliedsl alold § uild S

o D50 Oblem )9 05 7 NS5 5> e
59 sl 00 03,51 Jguzr )0 D (paliyg Copndy o
shls al3l jo sodg S ule il uils el Jow
o BB Caxsg Lol gl ol YIFE D palyg 0geS
U plimabsl dkols VNV = /48 poe/-12) 555 cymaliyy
il Falslas Jolse i j my 45 (OR=Y/FF oo
ol BMI g (o clad mhaw (DL B pao ¢ i (om0

AIFV=FIYD p=+/++7) wile B s e lizman LS|

VEOY Jlo e oyl oYY 69

Ol y (i 3y p ke olK15 dlona


http://dx.doi.org/10.52547/jrums.21.10.1007
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.10.2.7
https://journal.rums.ac.ir/article-1-6636-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-14 ]

[ DOR: 20.1001.1.17353165.1401.21.10.2.7 ]

[ DOI: 10.52547/jrums.21.10.1007 ]

o Mt 0z A8 4 Yo Ol 53 (S e sla KL (5 1 b D oy 9 g0 o Bl 51 ) VP

D polt s curdd cunss pp M pd Oy A 40 Mo Ololow 10 (S aolio OYIST 4o Ololo! dold w390 § il Cond -1 [9l>

ot Jaw Jowo ol Jow
slaxi (w0 y0) b o
P lio OR (/30 bueb! alsls) P slodio OR (/40 ;lseb! alol)

09> Jisko o5

Ve Ve V(YT S D eling 0 5

SA VIVY (-10) - Y E) FYD VIBY (- 18Y - VYY) Y5 (V) D uoliyg 950aS 09,5
g ydS yu o

Ve Ve W (YE) S D sl 05,5

J+-q YIAY (VS - $1Y0) 114 YIES VY - §-9) YA (Y$IA) D by 9gmaS 09,5
oM S5 5 e

Ve Ve YA S D sl 05,5

-Jyay VIBY (-JAY - YY) - JBYY VIEY (-/§5 - Y1) WY D poliyg geaS 05,5
YLLDL Jg s

Ve Ve VY (YY) S D sy 05,5

[\ YIOY (V/E) - BIVA) [+Y YRV (VXY - 8- 5) YV (¥0/0) D eeliyg 955aS 05,5
owlb HDL Jg yids

Ve Ve YA (FAY) S D sl 05,5

“IAVO V-9 (- [0A = VIAY) -5+ A VA (181 = VAA) ) (FY) D poliyg 5eaS 05,5

LDL: Low-density lipoprotein; HDL: High-density lipoprotein

O 0357 wloi 9 S Clled pelaw (IO S po oy oy (ST 0D A T

ol plea! 5l slalle )0 90 (gl Cuoglite bl L Lass
Belse 5 (Ko Olsie 4D aling 39e8 255 T3l Jy
sl lon 5on 5 P! Gl il il o Jloo
el [Pl cul a8 5 )13 (piions 4255 5590 0 b LS o
Gial33 b 55 D ey 950aS 45 ol i 5l sanlllas
loazil olulys 0,1 paiias L3l pdgud] 4 Conglie
clale b o3l s cobs 4 Sl s bl gadllae
w3 ¥V il oo 2 p S P YO 5l i D Craeliag oo
2 pSke VTl e g cdale Lol Gl S
Gadlllas gloaidl ¢ yizmen (Y] 05y (raaling ol yid o
Coslie (liee b D oeeling Cundy bLS | ais )0 00
b g o181 69y oads sloul Glalas b guceds  cid g

Sezg Slallle S o Jl ol bogs [VAL s )b oG Y]

LD cyeling ooy il canlllnn ol (slaazily olul 5
TC oyl gl gy il ale Sl giie (gl Silis 5
@ M Ghlew )3 (Segdl Cuglie a3ls 9 LDL-c
O osSae alayl ) cpizen lils (WSe alayl) NAFLD
oy Sble g guS jeilitul Sab LD reling Conig
ol (0l edle o samline )l lews cpl ;0 ALT o351
P YLLDL-c 5 ooy ytadS pula (9 oo 55 9I5" (il
Sl i 6o (Se ok D (slig 3508 sl ol Lo
B9 ey Gl (S Cundg b o3
St NAFLD 55555 50 0lS Lole « iadgua Conglin
ol S Splie SWST 595 5 jeilinl Cdpiy b oS

Copaile iz, N8l o)l aiiiae bls,l ol les

VEOY Jlo e oyl oYY 69

Ol y (i 3y p ke olK15 dlona


http://dx.doi.org/10.52547/jrums.21.10.1007
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.10.2.7
https://journal.rums.ac.ir/article-1-6636-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-14 ]

[ DOR: 20.1001.1.17353165.1401.21.10.2.7 ]

[ DOI: 10.52547/jrums.21.10.1007 ]

RN

31,62 5 a5 el Ui 3

st HDL-C (oo clile (g 2l 22l (5l gine 55k
ol Ken o Amirkhizi gasdlas o [¥¥] coslas g lo s
GRS (pild (raizmen g LDL-C 5 TC (oo zsbaw 5
SgeeS lzs 3l L3l 0 YL LDL-¢ 5 (oolgindS pulo
S gshw Lol 5l i glo e jsb 4 D (reling
50 aslllas ol sloazdly ol ol b VAT sgr iy o
s (Sl $951 5 D (eoling Cuomdg G bL)) 3550
Jle Olgie 095 ety Slilllae (S slaatily L
Ll Falslae Jelse 51 hass 5l e o)), Ko g Ashraf
o3l LDL-c g YO(OH)D oy <iile (o ()5 sno
5 5b Wlg oo Sllllas gl oo WS sgmg [TY]
o7 SN sl Clale 5 addllas 590 sladiges ;5 glis
IRV H S

Oeeling LSl egot (pgas )0 paille (paiz (956
D by clox 5l cenl oad ke sound 655 L D
SSerhl Osesse Celld Ll Gkl cel (S
1y 095 wellae &l Sl (Parathyroid hormone; PTH)
selged ol Sl PTH 15 easS™ Jloel (s 55l
&g 43 Sl (Son D sy ool ogdle ¥V ] 508 o
oIl g el mi Sy @b 5l eeiteepd
595 o) (951 o5ty esly gl @y Cons Sl
[ysl

Loy 0550 Ohlow oS o Shos o> (saalllas 5o
Slam 5l oy cble 5 G0 sl Gad g el

G sbajliwl wily a8 13 abs)l 90 gaS

Ofgmdl & Caglin (l50 LD (aelyy Condg (LS|
Slalllas gbs S 052y [¥VA] wiloo S5 0l |,
o sl 390 sladiged o Dolis Gl AL WS oo
@l ooliiul 550 jline 5 aiged pa> D (eeling 9508
il s gudl Coaglie e 351

Pl GpnilSe el gl goaxe Oldllas wix o
Sy el ond plnil (sl gl Coli S5ug ;9 D sl
Tl s (i 385 jsb 4 jain Sl pl GlapaniSe
osbins j3b a0 D poling @S col 1 51 S Slalas
5598 (Clearance) (s5LuSh g wl,SSb 5 e gul (g 5Lul;]
ol opam 5o mizmen VPl aise o sgn 1) p e
Oyl @ Glgdl Sl GladsSge o Celing
LD cpaeling 09maS coplp opdle [¥+] sgi o wpais
I ol 51 (m o el (a1 el 0y g5 2138
Sl Sl @ik 5l 03wy 4 &S w0
ST Jsmiehl hadlind bwyg B S0y
oo, Jbé e ¢ (PI3K: Phosphatidylinositol 3-kinase)
Insulin receptor substrate) Jouil oai S (ol yiwsguw
a4 gl Sloyely e o Pl cel, (RS:
I ] g oo odgans! Crnglie slowl el g ooy

O Mo Ghhlew ;0 D ualing 99008 (ipgh (pl 5o
ol wimen g pyw LDL-c s TC 5YL culalé LNAFLD
L guon 05 olyan YL LDL-C 5 saly S ole iy
YO(OH)D oy cale yiol38l L ol gasllas slaadly

4 LDL-c 5 TC ooy gshaw (Bl 4 s (5055 )0

VEOY Jlo e oyl oYY 69

Ol y (i 3y p ke olK15 dlona


http://dx.doi.org/10.52547/jrums.21.10.1007
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.10.2.7
https://journal.rums.ac.ir/article-1-6636-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-14 ]

[ DOR: 20.1001.1.17353165.1401.21.10.2.7 ]

[ DOI: 10.52547/jrums.21.10.1007 ]

o M 07 A8 M Ol 53 (S e o S (5 1 4D ol 3 g0 o b5 51) VA

Cundg bl a0 baidh .aise Mo NAFLD
5 009 dguze s oS jilitul Bad LD el
5o b Sler Oldlas 5l Jol> ls 4 bewe
w3 4 Ju D Gaeling (539381 ol e 5 Yin, Vi ganlllas
w5, <o Sprague-Dawley ;5 glixo sbo yhge old
@S kil o jlsgme alS el ioprn plie
Omalig (sleodi S ad Jlad bt slanlllaa jo [¥V]az
o5 LNAFLD 43 sl oge 05 sl SLe po D
PONIL DL SR VE VS [¥Al o ol ped T o (suuS jeliinl
e 605 jelil Gl b D by BLS ) 380
Sldlhas gloadl, julul 5 il paiz Jy s
005 Jd LD sliyg caloz ol 51l oas ooy
Adenosine monophosphate ctivated ) AMPK .o
SySsl> oS 0 TG zoxw 5| (AMPK: protein kinase
05 Ol slee 5 ol 4 Comles il Y] w8 e
Sterol regulatory binding protein-lc) SREBP-1c
Flase) jo o mrhe spunilSs plu (SREBP-Ic:
L8] arslico S 0 22 oz (225 2D sl
g8 bl gyl aline slo iagh ailen ju dslllas
oo gl s ple el p3Y A 0y olaCudgus g
Ol pas sl pl Codgaste (pyiage 08 )8
@ SN Sllaxde Jdo 4y auS Bl (g,ls paigas 5l eolazn]
J> 2 4 .06 NAFLD aseis b ojlaibnl e
4 Alaly G5 jliinl Dad paas (B S g b9 )

Blydl o hey ol Co g o0g caims plxil 0,8 s

@ g wdbes &S Colz Dbl sl (el la Sla
2wl glagle,s cisu il b)) lp oS el
Ol 50 85,8 oo 1,8 eolaiul 550 NAFLD s ] las
Chle () Sy9e S slam il w5l aallas
LUl ALT (3l copw zobw b Lais YO(OH)D o o
Iosime b3l syl plo 8,90 ;0 9 Clls wgSae
Liangpunsakul caxllae oyl gloaisl b guos .ol odnliv
O3S Kopel VLS )50 Cumaz ;0 1) pyms ALT gghas
o) Ken ¢ Sharifi asllas o (Jl> ool b I¥F] wis s
cbale o gmds oo ¥ o 4 D peling b g,L oS
lasdlas ;3 [¥0] 5,55 slw AST g ALT oS slap 3
2228L5 GGT 5 AST ALT (slag 3l ooy cilile L D
o o e oad suslie LesSae bls)l [vf]
oS w3l Jos 4 s (o2 90590 oS lag T o
035 oo JBD (aling Condy 3l Coi (oS slage 5]
5o Dol 1 2ol Wilg co Sladlas gull s BB 344
cble g ragh sladiged (iagh szl Ghg) iged e

il GEALTES 58 oS slaey ]
Slaws a5 5,9k 4 (ils 3939 (S jeiliinl Sl b Py

Pl Sl s 4D el g ogeeS )l oyl 5 (6 i

VEOY Jlo e oyl oYY 69

Ol y (i 3y p ke olK15 dlona


http://dx.doi.org/10.52547/jrums.21.10.1007
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.10.2.7
https://journal.rums.ac.ir/article-1-6636-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-14 ]

[ DOR: 20.1001.1.17353165.1401.21.10.2.7 ]

[ DOI: 10.52547/jrums.21.10.1007 ]

JRR R

31,62 5 a5 el Ui 3

NAFLD (g)lows <yt ;o Soe Jolge nlo o285k
550 a0 53lannST 5 el Jolge wiile

D (eling 0gneS oS olo las gl cnl slaandly
Ohles o Iy YL LDL-C g oy S pole ay Dol il
ovgSre bl | pimen a20 o (]3I NAFLD 4 M
chale 5 oS bl Dal LD el Coxdy m
G axg oplply ol cdl hley ol o ALT oy
3l 6 iy g NAFLD &, Mo lylocs D (el s Cpmidg
SV G Sl xSl o el Sas ol 95ieS
S0ya8 g Sl

pole ollails wgae (Sldos gib | g dlie (nl @b
pole oAy (amghy Cislee I aliwy o Slee Bl (SSn
SISl Gy nl 5l Jl slacaler e & ) (Sin

adlas jo 0aisS &S 20 oo (oled 5l ) K9 ¢ uioren 398 0

Ayl 1y S Jles

Poml Ol jaskid wizes g NASH ;| NAFLD
adllas Gl cpl b cenl o5 g050> b guuS jeilil
b aslio jo 1) (31850 by Sy 5 Comlua UL
4 NAFLD ais slp oS <8l )l paiges (o)
5o el 00,5 58 asye AYIF 9 ATIA S
o Ll o] g orhabie a4 g5 oo addllae ol slacgsgame
At b paiio (oo |) (Jolas g Sl abal) Wilgs o 0575 S
Jelge Sl oSl as b ol ow o Judo (0 a5 ai> 2008
WDl JyuS SN oged 4 by e ool aslis Salslas
350 v oads il wlbls ) a5 s ks sgg el ol s
Jolse sile Jyu8 LBy 5 asliol Salslae Jolse
oo 53 daudguze (pl Sz b S 13 (ST
5 Selplie Jolo (i LD (reling Condy bl | pol>
R eon D90 Oleren ok 4 guS 9 Shes slaSiLas
srel ysb 4l Sbls)l nl sszy Wlgioe &5 285

15 5y diged pa b Sldllas (b ol b ans olis

References

[1] Loomba R, Friedman SL, Shulman GI.
Mechanisms and disease consequences of
nonalcoholic fatty liver disease. Cell 2021; 184:

2537-64.

[2] Younossi ZM, Henry L. Epidemiology of non-
alcoholic fatty liver disease and hepatocellular

carcinoma. JHEP Reports 2021; 3: 100305.

VEOY Jlo e oyl oYY 69

Ol y (i 3y p ke olK15 dlona


http://dx.doi.org/10.52547/jrums.21.10.1007
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.10.2.7
https://journal.rums.ac.ir/article-1-6636-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-14 ]

[ DOR: 20.1001.1.17353165.1401.21.10.2.7 ]

[ DOI: 10.52547/jrums.21.10.1007 ]

o M 07 A8 w e Ol > (S prlie o S (5 1 4 D sl 9 g0 glaw bS5 ) - Y ¢

(3]

(3]

[7]

Moosavian SP, Arab A, Paknahad Z. The effect
of a Mediterranean diet on metabolic parameters
in patients with non-alcoholic fatty liver disease:
A systematic review of randomized controlled

trials. Clin nutr ESPEN 2020; 35: 40-6.

Martin A, Lang S, Goeser T, Demir M, Steffen
H-M, Kasper P. Management of Dyslipidemia in
Patients with Non-Alcoholic Fatty Liver Disease.

Curr Atheroscler Rep 2022: 24; 533-46.

Elhence A, Bansal B, Gupta H, Anand A, Singh
TP, Goel A. Prevalence of non-alcoholic fatty
liver disease in India: A systematic review and
meta-analysis. J Clin Exp Hepatol 2022: 12; 818-

29.

Moghaddasifar I, Lankarani KB, Moosazadeh M,
Afshari M, Ghaemi A, Aliramezany M, et al.
Prevalence of Non-alcoholic Fatty Liver Disease
and Its Related Factors in Iran. Int J Organ

Transplant Med 2016;7(3):149-60.

Ota T. Molecular mechanisms of nonalcoholic
fatty liver disease (NAFLD)/Nonalcoholic
Steatohepatitis (NASH). Adv Exp Med Biol 2021;

1261: 223-9.

(8]

[11]

[12]

[13]

Brouwers MCGJ, Simons N, Stehouwer CDA,
Isaacs A. Non-alcoholic fatty liver disease and
cardiovascular disease: assessing the evidence

for causality. Diabetologia 2020; 63:253-60.

Langsted A, Nordestgaard BG. Nonfasting
versus fasting lipid profile for cardiovascular risk

prediction. Pathology 2019; 51: 131-41.

Kérdjamaki AJ, Hukkanen J, Kauma H,
Keséniemi YA, Ukkola O. Metabolic syndrome
but not genetic polymorphisms known to induce
NAFLD predicts increased total mortality in
subjects with NAFLD (OPERA study). Scand J

Clin Lab Invest 2020; 80: 106-13.

Bernda G, Romero-Gomez M. The role of
nutrition in non-alcoholic fatty liver disease:
pathophysiology and management. Liver Int

2020; 40: 102-8.

Zhang Z, Thorne JL, Moore JB. Vitamin D and
nonalcoholic fatty liver disease. Curr Opin Clin

Nutr Metab Care 2019; 22: 449-58.

Hanel A, Carlberg C. Skin colour and vitamin D:

An update. Exp Dermatol 2020; 29: 864-75.

VEOY Jlo e oyl oYY 69

Ol y (i 3y p ke olK15 dlona


http://dx.doi.org/10.52547/jrums.21.10.1007
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.10.2.7
https://journal.rums.ac.ir/article-1-6636-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-14 ]

[ DOR: 20.1001.1.17353165.1401.21.10.2.7 ]

[ DOI: 10.52547/jrums.21.10.1007 ]

RS

31,62 5 a5 el Ui 3

[14]

[15]

[16]

[17]

Yodoshi T, Orkin S, Arce-Clachar AC, Bramlage
K, Liu C, Fei L, et al. Vitamin D deficiency:
prevalence and association with liver disease
severity in pediatric nonalcoholic fatty liver

disease. Eur J Clin Nutr 2020; 74: 427-35.

Kelishadi R, Farajzadegan Z, Bahreynian M.
Association between vitamin D status and lipid
profile in children and adolescents: a systematic
review and meta-analysis. /nt J Food Sci Nutr

2014; 65: 404-10.

Niroomand M, Fotouhi A, Irannejad N,
Hosseinpanah F. Does high-dose vitamin D
supplementation impact insulin resistance and
risk of development of diabetes in patients with
pre-diabetes? A double-blind randomized clinical

trial. Diabetes Res Clin Pract 2019; 148: 1-9.

Bagherniya M, Khorasanchi Z, Bidokhti MS,
Ferns GA, Rezaei M, Ghayour-Mobarhan M, et
al. The Prevalence of Vitamin D Deficiency in
Iran: A Literature Review. Curr Nutr Food Sci

2020; 16: 1015-27.

[18]

[19]

[20]

(21]

(22]

Kim MR, Jeong SJ. Relationship between
vitamin D level and lipid profile in non-obese

children. Metabolites 2019; 9: 125.

Amirkhizi F, Pishdadian A, Asghari S, Hamedi-
Shahraki S. Vitamin D status is favorably
associated with the cardiovascular risk factors in
adults with obesity. Clin Nutr ESPEN 2021; 46:

232-9.

Saverymuttu SH, Joseph AE, Maxwell JD.
Ultrasound scanning in the detection of hepatic

fibrosis and steatosis. Br Med J 1986; 292: 13-5.

Moghaddam MHB, Aghdam FB, Jafarabadi MA,
Allahverdipour H, Nikookheslat SD, Safarpour
S. The Iranian Version of International Physical
Activity Questionnaire (IPAQ) in Iran: content
and construct validity, factor structure, internal
consistency and stability. World Appl Sci 2012;

18: 1073-80.

Matthews DR, Hosker JP, Rudenski AS, Naylor
BA, Treacher DF, Turner RC. Homeostasis
model assessment: insulin resistance and B-cell

function from fasting plasma glucose and insulin

VEOY Jlo e oyl oYY 69

Ol y (i 3y p ke olK15 dlona


http://dx.doi.org/10.52547/jrums.21.10.1007
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.10.2.7
https://journal.rums.ac.ir/article-1-6636-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-14 ]

[ DOR: 20.1001.1.17353165.1401.21.10.2.7 ]

[ DOI: 10.52547/jrums.21.10.1007 ]

o M 07 4SOl 53 (S e o S (5 1 4 D ol 9 g0 o BG4I )+ XY

(23]

[24]

[25]

[26]

[27]

concentrations in man. Diabetologia 1985; 28:

412-19.

Expert Panel on Detection E. Executive summary
of the third report of the National Cholesterol
Education Program (NCEP) expert panel on
detection, evaluation, and treatment of high blood
cholesterol in adults (Adult Treatment Panel III).

JAMA 2001; 285(19): 2486-97.

Aoun A, Maalouf J, Fahed M, El Jabbour F.
When and how to diagnose and treat vitamin D
deficiency in adults: a practical and clinical

update. J Diet Suppl 2020; 17: 336-54.

Amrein K, Scherkl M, Hoffmann M, Neuwersch-
Sommeregger S, Kostenberger M, Tmava
Berisha A, Martucci G, Pilz S, Malle O. Vitamin
D deficiency 2.0: an update on the current status
worldwide. Eur J Clin Nutr 2020; 74(11): 1498-

1513.

Mitri J, Muraru MD, Pittas AG. Vitamin D and
type 2 diabetes: a systematic review. Eur J Clin

Nutr 2011; 65: 1005-15.

Dutta D, Maisnam I, Shrivastava A, Sinha A,

Ghosh S, Mukhopadhyay P, et al. Serum vitamin-

(28]

[29]

[30]

[31]

D predicts insulin resistance in individuals with
prediabetes. Indian J Med Res 2013; 138: 853-

860.

Maghbooli Z, Hossein-nezhad A, Karimi F,
Shafaei A, Larijani B. Correlation between
vitamin D3 deficiency and insulin resistance in
pregnancy. Diabetes Metab Res Rev 2008; 24:

27-32.

De Las Heras J, Rajakumar K, Lee S, Bacha F,
Holick MF, Arslanian SA. 25-Hydroxyvitamin D
in obese youth across the spectrum of glucose
tolerance from normal to prediabetes to type 2

diabetes. Diabetes Care 2013; 36: 2048-53.

Bourlon PM, Faure-Dussert A, Billaudel B. The
de novo synthesis of numerous proteins is
decreased during vitamin D3 deficiency and is
gradually restored by 1, 25-dihydroxyvitamin D3
repletion in the islets of langerhans of rats. J

Endocrinol 1999; 162: 101-09.

Shiuchi T, Iwai M, Li H-S, Wu L, Min L-J, Li J-
M, et al. Angiotensin II type-1 receptor blocker

valsartan enhances insulin sensitivity in skeletal

VEOY Jlo e oyl oYY 69

Ol y (i 3y p ke olK15 dlona


http://dx.doi.org/10.52547/jrums.21.10.1007
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.10.2.7
https://journal.rums.ac.ir/article-1-6636-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-14 ]

[ DOR: 20.1001.1.17353165.1401.21.10.2.7 ]

[ DOI: 10.52547/jrums.21.10.1007 ]

Vv

31,62 5 a5 el Ui 3

[32]

[34]

[35]

[36]

muscles of diabetic mice. Hypertension 2004; 43:

1003-10.

Rusconi RE, De Cosmi V, Gianluca G, Giavoli
C, Agostoni C. Vitamin D insufficiency in obese
children and relation with lipid profile. Int J Food

Sci Nutr 2015; 66: 132-4.

Ashraf AP, Alvarez JA, Gower BA, Saenz KH,
McCormick KL. Associations of serum 25-
hydroxyvitamin D and components of the
metabolic syndrome in obese adolescent females.

Obesity 2011; 19: 2214-21.

Liangpunsakul S, Chalasani N. Serum vitamin D
concentrations and unexplained elevation in ALT

among US adults. Dig Dis Sci 2011; 56: 2124-9.

Sharifi N, Amani R, Hajiani E, Cheraghian B.
Does vitamin D improve liver enzymes,
oxidative stress, and inflammatory biomarkers in
adults with non-alcoholic fatty liver disease? A
randomized clinical trial. Endocrine 2014; 47:

70-80.

Skaaby T, Husemoen LLN, Borglykke A,

Jorgensen T, Thuesen BH, Pisinger C, et al.

[37]

[39]

Vitamin D status, liver enzymes, and incident
liver disease and mortality: a general population

study. Endocrine 2014; 47:213-20.

Yin Y, Yu Z, Xia M, Luo X, Lu X, Ling W.
Vitamin D attenuates high fat diet-induced
hepatic steatosis in rats by modulating lipid

metabolism. Eur J Clin Invest 2012; 42: 1189-96.

Dong B, Zhou Y, Wang W, Scott J, Kim K, Sun
Z, et al. Vitamin D receptor activation in liver
macrophages ameliorates hepatic inflammation,
steatosis, and insulin resistance in mice.

Hepatology 2020; 71: 1559-74.

Chang E, Kim Y. Vitamin D insufficiency

exacerbates  adipose  tissue  macrophage
infiltration and decreases AMPK/SIRT1 activity

in obese rats. Nutrients 2017; 9(4): 338.

CADE C, NORMAN AW. Vitamin D3 improves
impaired glucose tolerance and insulin secretion
in the vitamin D-deficient rat in vivo.

Endocrinology 1986; 119: 84-90.

VEOY Jlo e oyl oYY 69

Ol y (i 3y p ke olK15 dlona


http://dx.doi.org/10.52547/jrums.21.10.1007
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.10.2.7
https://journal.rums.ac.ir/article-1-6636-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-14 ]

[ DOR: 20.1001.1.17353165.1401.21.10.2.7 ]

[ DOI: 10.52547/jrums.21.10.1007 ]

o M 07 4SS O jley > (S e o S 5 1 b D) by g 0w gl DL, ) - Y'Y

The Relationship Between Serum Levels of Vitamin D and Some Metabolic
Indicators in Patients with Non-Alcoholic Fatty Liver Disease Referred to
Sheikh Alreis Clinic in Tabriz: A Descriptive Study

Farshad Amirkhizi', Soudabeh Hamedi-Shahraki?, Shima Sharifan®, Abbas Pishdadian*

Received: 30/07/22  Sent for Revision: 28/08/22 Received Revised Manuscript: 26/12/22  Accepted: 28/12/22
Background and Objectives: Since vitamin D has been shown to have an important function in the regulation of metabolic
pathways, this study aimed to investigate the association between serum levels of vitamin D with a number of metabolic
indicators in patients with non-alcoholic fatty liver disease (NAFLD).

Materials and Methods: This descriptive study was conducted on 122 patients with NAFLD referred to Sheikh Alreis Clinic
in Tabriz, who were categorized into "vitamin D sufficient" (n=46) and "vitamin D deficient" (n=76) based on their serum
vitamin D concentrations. NAFLD was diagnosed by upper abdomen ultrasonography, and the fasting serum concentrations
of glucose (FBS), total cholesterol (TC), triglyceride (TG), low-density lipoprotein cholesterol (LDL-c), high- density
lipoprotein cholesterol (HDL-c) as well as Homeostatic Model Assessment for Insulin Resistance (HOMA-IR) were
measured as metabolic markers. Serum concentration of liver transaminase enzymes and liver steatosis severity were assessed
as liver function criteria.

Results: Serum concentrations of insulin (p=0.024), LDL-c (p<0.001), and HOMA-IR (p=0.011) were significantly higher
in the NAFLD patients with vitamin D deficiency compared to the patients with sufficient vitamin D. Moreover, vitamin D
deficient patients had higher NAFLD histologic severity (p=0.042) and serum concentrations of alanine aminoteransferase
(ALT) compared to the NAFLD patients with vitamin D sufficiency (p=0.005). Vitamin D-deficient patients were at higher
odds for having hypercholesterolemia (p=0.009) and high LDL-c (p=0.011) than ones with sufficient vitamin D status even
when adjusted for confounders.

Conclusion: Vitamin D deficiency in the patients with NAFLD was found to be associated with higher odds of an
unfavorable lipid profile and NAFLD histologic severity.
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