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Backgrond:Fatty liver, which impairs the balance of blood lipids, is one of the most common liver diseases
in the present century. The purpose of the present study was to investigate the effect of aerobic exercise and
vitamin D supplementation on fatty liver and lipid profiles.

Materials and Methods: In this semi-experimental study, conducted in the winter of 1395 in the city of Dehloran,
40 women (weight: 81.5+8.8 and BMI: >30) who had Fatty Liver, grades I to III, were randomly divided into
aerobic exercise and vitamin D supplement (combined), aerobic training, Vitamin D Supplementation, and
control groups (n=10). The exercise groups performed 45 minutes of exercise on treadmill with 60% maximum
heart rate for 8§ weeks and 3 sessions per week. Supplementary groups received 50,000 units of vitamin D every
week. Blood samples were used to measure lipid profiles and liver enzymes and ultrasound to measure liver
parenchyma in pretest and posttest (48 hours after the latest session of aerobic training). Descriptive statistics
were used to determine the mean and standard deviation of each variable and Shapiro-Wilkes test to determine
the natural distribution of data. Also, covariance analysis was used to examine the changes between groups.
In order to compare the two groups, Bonferron's post hoc test was used.

Results: The hepatic enzymes in the combined group and the aerobic training group were significantly
different compared with the control and vitamin D supplementation groups (p<0.05) (ALP=0/001, ALT=0/014,
AST=0/000. However, it was not found to be statistically different between combined and aerobic training in
the hepatic enzymes. The liver parenchyma was significantly decreased in the combined group compared
with other groups (p<0.05) (P=0/000). In addition, Triglyceride and LDL levels decreased significantly in
the combined group as compared with other groups (p<0.05) (LDL=0/011, TG=0/015). However, there was
no statistically significant difference in the HDL and cholesterol between the groups (p>0.05) (HDL= 0/148,
COLE=0/591).

Conclusion: Vitamin D supplementation with aerobic exercise can have more effects on the levels of liver
enzymes, liver parenchyma, as well as triglyceride and LDL in women with fatty liver.

Keywords: Aerobic exercise; Vitamin D; Fatty liver; Liver enzymes, Lipid profiles

\_ J

* Corosponding author: Rouhollah Ranjbar
Email: ro.ranjbar@scu.ac.ir

Research in Medicine 2019, Vol.43; No.1; 8-14

[ IDownloaded from pejouhesh.sbmu.ac.ir on 2026-06-30 ]


http://pejouhesh.sbmu.ac.ir/article-1-1905-fa.html

1 UACA ATIA Vol (6T

ot Qo Pl s £ o9 0 B30 5, S 02

@ Wao Uj S Eoend 9 @2 5 2 D ol JoS g (5l (2 p03 51
S S

bb‘}‘;l.ﬁ- )'35“;& ‘#ﬁd) 4”(5) 655).&!&5' '0945

oll sl Sl olyez siaed oIS (5555 Sobses 0,5

VAV Ve [4Y sllie Bl gy VWAV -0/ sallie cdlys o

r

~\
oS
o 055 adlas ) B 3y o o> & 05 REERWARIREY O3S o\ 03 6S e orEh ) é\:_uf- RCQEA-RY Y 9 aylw
A ol b ek 53 R0 Jlo e 53 6 Sl 3 03 50 A5 2 D iy LS 5 S3ln D s 3

(B1/5%5/8) 35 ke s 0,5 10 Glnes B &y 23Was st O\ Ias s 33 TI16 oy 0 S @313 0540 g o5 aad adllan 1) 55 1 yigy 9 D0
Gaesf Lk 0 O 058 5 D ity JaSw 058 s3lm cp i 058 (oS5 008 D pins JoSn 5 63sm 505 1058 S 53 BMIZ 30
P JoSa Gy £ Lzl 33 45 Dot dictin I Ol 0 003 600 D3 S 5 535 1 S3pn 5 ka5 ador gy ha Lk Dok by s
=0 6 ) (61 M F 5 5 0S5 Gl 5 Shed 0 8 oI 6 O Giped 3 S By D iy Ml oy a5 scin
O3 3 3 e g re Bl 5 o S0e e 9 o d ML I Yo 4 a3 5 G o 53 53 (8 440 ) 5 1B sl 48 508
Gy G e Sy 53 5 A o3kl il s S Mot 0adl 3 258 e DV gy p )y o3k \medls ads @I$ o S\p S g g el
e\t 59 g i Qja';\ ')\\kajﬁ 934595 A\l

i S Doy WS 5 O3S Ges 4 s sstae s 6 8 058 5 oS5 S 50 605 el adl
55055 3338 (2 (P0/03) 325 038\ ha g oknn S (p 103 5 55038 33 L e 255 W(PON03) (ALP=0/001, ALT=0/014, AST=0/000)
W @ skas 58S a0y € oty s oS5 055 LDL 3 % ol (55 p3\an .(P=0/000) (P<0/05) 3\ (iaS \ne5 8 o s oms (5 )\3Nina y oy
.(HDL= 0/148, COLE=0/591) (P>0/05) 3t s3a\ba\nos &ty 3N\ 39 1S § HDL [as\is 33 Qo oA\ L(LDL=0/011, TG=0/015) )(P<0/05) §
3l 65 a e s pioman 505 2 (GAS agl g ohan 55 S w3\l D iy 63 JeSio 16 oS A

\

.\.:»\a PO < .x.S ﬂ\.{‘)\l«f O\B') LDL

S W85 (008 Gapml w08 D oy (g3 s g IS 5 5y

J

Slap 3] Conl 085,818 snimd L5 a5 (6390 5 (S (B)3g5 0 Syt
~ }ﬂ(Alanine aminotransferase=ALT) ;| aus! );9m| &g\ﬂ.wld.\.ﬁ
(Aspartate |y pgisel @bl 4 ALT o (F)ewl S gly 5 polaid]
Db oo 0dlatwl S sla gslon (Bl 8l el > aminotransferase=AST)
S 5l yri STy (oS i ol oaimd L il K ) yeS e ) S
A dmslr )3 (F)cusl (4S oie Slo b o ol osima i Ll
agly b T+ g1 St iloaglnal 5 (ISt Gy 3 £ ol

.(V ,A)wl X

2 S ) (5 Gl (S B o 3 gy 2 b5 oo

[ IDownloaded from pejouhesh.sbmu.ac.ir on 2026-06-30 ]

Research in Medicine 2019, Vol.43; No.1; 8-14

VR TP
P A8 3o sagjlen JSS pppld (S W o a8 glew
oYL )5 Sidlgla SSadS 4 anlye Lol Jle j (S (V)oke
o3l (608 jgilitel J g i b lon ol (V)b oune
5 @bl G o (ISt claglil 4 Wy g erdggyd
b oS by mudplio (b o )3 (Mgd Joas a8 ooy (o>
G A5 pgyii g (oS e pml A5 50 @S 0 Bpae 2I3E 0005
ol S e Ol gpslaes 4 gopb 1S slaobe &S wmd e & Sboj
O &S Glew jop 4 e o0 sk o Jlge (A 0pdd

Ol)'.’.l ‘)'19.&7] 9’]9.0:] O‘)ao% W olXusils )Ly;‘.‘dlb ey AJIG) w0 D) g
ro.ranjbar@scu.ac.ir : K9 Z2SIN S SAVAVEFVNFD 1 42l



http://pejouhesh.sbmu.ac.ir/article-1-1905-fa.html

Vol o a8 2D gy JoSe 5 (sjlsn 0205 1

[|>ownoaded from pejouhesh.sbmu.ac.ir on 2026-06-30 ]

a8 S aalllas )3 €8yl (oS asbioloy o agel [l ag (508 sla 5l
Cand Ojg O pf) 655y 3l aallls (o )3 A5 Culgs )3 gl Sl 5
SlSan e liwslons 53 (b (6t ol 35 adlllas Sl g 3 Ll AiSS
g0l (elagylaw 4y (4 Mo g addllae plS (>

gt g (58905 o dgail | Jitwe it b 51 U g )8 sl 5>
Orzed 9 O loded 5 615 ol daw (65038l e el
09 b 2 5 el Jar 4 08 il s s sl 1551 S s
lagdge)l b Jite e plyied cOte (53lsn (e (slitin Cutin
Slagidgeil a3 L2l (315 005 09)5 5 05 5 0205 09,5) (25 Sloog S
(U555 09,5 9D cyoling JoSko 09,5) w53lases ol (o559 (205 45 (2log)S
W0)S5 A5 eyl g3 oyt Al HeS

o9 SS9

Oseling JoSo 5 (Silg (3303 09)5 9 5lgp (208 sloog)S (sl s it
332 bawgio 015 (s lgm e (slatin i 0)93 S Jol (o5 5 035) D
b ooy )l 9y 2 hagd Cllad e oy iy aigajl 093 (ol o oS
Obpd S 000,88 1 4ddy ¥ e & didin B (lps o pd Fr il
S350 Ogie il S ol 0 o3> el b igeil 4 bl ) b B
B Gl (V4.0) Cusl o lago sl Sl gl S ¢y Faslio
(F) 2ol s 4y o5 Jg0 8 bawogs o905l S5y (sl
Baa B plps = (Ve - () X% (7+)

Cuits (b D (palg 098 15 Ve g (oS 5 0g)5 yii Ve adlllas cpl )3 (pizmen
lelli sl dee e lie 4D (ol JoSlo JguS da0 S (slatin cain
Veogaishyee gl nped  lald o5 (g 5a N 5 (AIY) 08 Ly
0055 8L (JoSe J S 095y

(GBS Pgw 9 9 S pSdiged

cuo clegil bl )3 o3 o 5 oS slam 3l liee o pSoill sl
el A 5 (o pe5 ol s ol 5l 51 LS cels FA (uios )b (glaian
a0 3l ogeilimg 9 g3l OlFE 5 & i ped deliy ke (03T 5l s
e g ol oshaio ool Gl el Jos & 05 xS aigad o dges]
oBiislojl Laasiio bawg cinis cls 3 b S3gejl Canly Cawd (g9 o5
ol oltolojl 13 g 08 Jitia jlgan gl Jo1 ) iges cpl g 0 485
0SSy 9 A5 oy pils dlBD jlex S 4y g3 Frv e Co g b flgen
)50 loyite Glors (clp b Jile o0 9,500 S & diged lgied;
Jyaze gl pioxis gl odlitlsyge sbaces g a5 odlistel (plasdon b9,
292 0ge3l ool €55

Ol B 8 o3lizl 48" (1S giguul ol 1S )3 (02 ge28 Oljes oz Sl
Uyio jl (o5 dod ©ygots (515 ujplinl 298 asedie (S48 jlites
992 b hawgio 20« Su b Mo 423 o Ldgrg e o 05 (M )d A
Obb g lanl 3 (a8 (SIS gl gl b jadutio du b ottt 105 425
3 GBS ggel ol | U8 ol o Leiagasl 43 e 5 (A)ed S plos! adllas
Job o b o arwls b Sdgejl 5l yimen ST (gyl3g5 13 €365 (3395
Iy 295 slie ains 5l 8wl g aiSS (g5 cuwn 1y 295 435 3uis 090
S e

15 ol Jlodigey 55

=yl 093l 3l g it 0 Jleno Bl g (Sile e Sl s Lol
O Sl op lp A8 eolil bodly (b @5 o lp Sk
dulio (sl 5 lixo ©y90 )3 9 13 odlitl uily)lysS” o sl 51 (29,5
o3litl by Sluolos _soles b 03Mitl g gy sasisd (y90]] | laog S goasg0
55 )3 0030 1 S g0l (6 )bline g ¢ A5 plosl SPSS/19 l3éle 5 |
b 4 S

1SS cLraliade

e el gl 3590 33 Jol ST (ol Iy o iagesl (ol ]

e S le S e ey ysbar o Canl ilies el 53 S Jl>
S Sygbas (Ve M )andee Gl L3l 3 1) (ISt 2 08 ales
SS9 S 5 S b el b glon cnl @V ot il claadlas
o Wlgi e (Soug clele Gl g (WM ol blsl » Spu g
s e 4 (V)b 4y Gy 08 (Ml 4 Solel b 558 )3 (clogdlly
(@he ) Jold (S85 Shw g )y s OWle pr gilo cnl Gl
G o cuwsl (Jb > ol (A3l 505 09 il g Sl all
oS Jlo o palans Job 3 Gu clld plise olul e gloadlas
gl Glnl ¢y 5 (U5 0w 22 jeddldl 5 Bl (i (B 5l g ol
el 59y dmele 3 2 ST Glowr omd Sy o S 4 cl i Cund
ol (Y Pgsee slod & (Ml 02 087 (ilow & Ml (ol (glaoisS s

(W) e g lon yuat BB Jlas Jolgs gj Jolo 90
(ool o2 20l Gz 28 Gllow patre @bl gg)b Jbal
J5S alig) (S cdlad Gl Jols o 1) (S5 S Ml laasiie
Y gine eyl Cnl Mo it 5 Sial b (g 1ol 5 liE 5,
WossS 35 olewr el sl oy 9 sy ol (ol g ol
Yoo hloss 48 Canl 3y L5 bt (slagaios §) Jols g5 (1+-1Y)
Cbd b wlodgy bawgie (S cld aw ()l 8T Mt 0 05
cdld g Qi w5 b iSen g g5 e (IW)ulantl o S
ok 2 1y o 386 5 (WF)op a8 adlis (hlow (555 3900 2 1y (B9
P9l & Sy wx il g (1035 eyt pr ol el
sled g (S0 CudeS dgut Sl IS (23 ) 4 il (B5yg cl
(0psiiee oo ol 3 prw Sloilyiusl s sial (22" 5 (VF) 1S gige
il = 55 Sluped pU e 5 s (65505 adlllae 3 pbgsl
S 4 Mis hlon 2 1S ol 5 shed Exes 2 1y —aglie g
P o g i (2B ) o Sdewy xS (ol g uyp IS
s gt & e bl 308 (608 ol o) (I oy b S5

(F)gd e St 0o 08 olow i
Jbon oS 5 D sling o ghaw (228 o bl adllae (i
oy )b JoSo b hlSen 5 (£9)5 (V1Y) wloals (L |y (g
wop Mt o a8 aMie Ghlew 1 i Glopadls Glie » 1) D
angd 9 JopialS o Sl o D (pealing o8 s xS (pl 4y 9 508

(A)sw> jials” lhlew oyl j 1y (Low dencity lipoprotein=LDL) JI&s o5
SVt O A8 2 D el g iy Slinyes 8T LS slaadllas
o lojot 51 ST Lo LBl & o s ol 0 oy 5l yoboty
odi (gwyp Mt 02 1S (o) p il Slopd 9 D oelig JoSo
B Sl slgp (05 9D by JoSo o o Cusl 04 155
M e bl A8 A Sggw sl 5 0SSl p Liclas
5 Silp ooy Jl p pSl (g Sl Baa cplpl 0l 4l JSUle

o Me 02 08 2D eling JoSo

B ydg; 9 dlge

A5 om Jlcwl @) g9 g 08 Oygenr pob B Uiy,
G S a e jlan W pllas jod (gligd Glijlen & eaiSalye
O 3l g 4 Dbl aadosls asts (S gige Bg) kg bl len
YU BMI (il g Jlo Yom¥0 i aieh b clbgly &pgots 45 ¥ g
09,5 «(&ilgn pyed 05,8 0y Ve 09)S Jlax 0 g eiclswl (BMI > 30)
JrS 29,5 9 D celizg 09,5 o5 5 09)5) D elieg JoSo 5 3lan (05
ol 0359l S5 oylads Jodo 13 b Sdg0jl eges Glasuiv LAS (guomnds
QBT ey a8 il Jold Gaios )3 <858 (ol p)¥ Lalpd ol
Solio Sslaw g 605 (oje 5)low 4 Mol pae B L C sl 4 Ml pae
# Foe lag)ls jloslital 5 cobd 4 Ml pas g (5l (il iren

1 UACA OTIA VoS (£T n

.‘./ S0
iUy,


http://pejouhesh.sbmu.ac.ir/article-1-1905-fa.html

OI)K@9)¢2¢) “‘"C?)/ AN}

ownloaded from pejouhesh.sbmu.ac.ir on 2026-06-30 ]

I S T NC IV LY P

[

Sssint s sgn] ol o151 53 Jps > s ym o i
2l b duslie )3 S5 09,5 LDL polio a8 ol )l (29,8 (0 duolie )
095 MymundS 6y pdlde 0gMeds (PO/05) 3yl (gyllire gles laog,S
390 o 31 (PO/05) 5)S Loy jholize ials Wog)S 1500 &y o (S
ol lis 1y (gybolize OS] 54850 (sloog)S (> HDL g gyl y3lao

(P>0/05)
JoSa Bpas L olan (silen cnpe3 a5 b ol gk ol ) Job @l
35 Slom 3l zobw 3 (5)line il o dtin Cutin Iy D sl
2 (T Gbayosas) 3sde (ALP= 0/005¢ ALT=0/014¢ AST=0/001)
oyt Sl O Ol g piisy (b 9ol @l deogS o Ao

olod b a5 S alicgls) iios Jleisl slajlad 5 S0 5 e
Glpail K390 gl 3aizs abdl I oloy y a8 sizsly 1y JLis ol b Sdge]
4 S0P 9 G ol bl e Y (Slodle oles S el ) 25
P el g b Cole) xS0 o ohugt (e Slus el oo
MBS glyls g a8 S 4148 0ol 550 jlanl lyen Sl olily SMB] aeS

.l EE/96.24.3.85920/scu.ac. ir

HEPVE Y

ulf.LuSyS)m PL)J ol ol b.))ﬂ Li) Jsb PN ulf..\“.{us)m d.:l,: C)L..o}@
Spas g (objyg Ol ped (> ) 9_-‘3313 plsl |y J5iS g ()9 sloaldlas
A5 I b Sagejl g ol s )le g D el JoSe

o gogol gages lasein =) Jsiz

BMI(kg/m?)
095l 0995
\DB/FLA/A YN/ ARSI VY/\YE /5 VE/\Y250/A Sy
\DA/YEV/Y YA /vea s YY/PLEIY AVA=YVB/Y AY/AEFD/A &ilop ooy
YO/ o YV/Y£Y/A YV/Y£Y/0 Ya/o ¥+/4 M/¥+Y/A L}:.ol':g.jD
PRIAEN ARIAESZA YY/YLY AY/YEY /¥ INVACAYE S J )‘.S

P 2oy o P9 09s® O9oslom 0905l
-I-¥ VYO VEALOF S5
VA VF £ YFOEY Silep (pyed o pndlS 55
Al Yegats oY el D
[+ (Mg/dl)
N ASYEYA WEFY Jyus
-loy Vo o£¥Y Y- a£FY S ¥
JFA WYY VWALTE Silgp e Jginls
/o3 Yo AT ARAER L) oelizg D
-5 (Mg/dl)
VALY - VWELTE
e Jrs
WAL FEE)) YA£D S5
Al YALS ¥ oA yealisg D
(St
AW (Mg/dl)
Y5i¥ YV£Y
-IV¥ S
o[+¥) VYETE VYT Sy
5. ARARES A VOV Silep (pyed LDL
AN
VIYETE W14 ey D
[+ ol Mg/dl)
/a VO£ ) QY Jyus

:./ S, 08
STy,



http://pejouhesh.sbmu.ac.ir/article-1-1905-fa.html

Wlop S pD by JoSe g sl o005 5l

[|>own0aded from pejouhesh.sbmu.ac.ir on 2026-06-30 ]

095 9D (olsg 09)5 «cslop (e 09)5 L ()bline S (oS 5 095 >
(¥ loge3) (P<O/05) 5l 8

Creclizp JaSef

Jes

GeiS g 5l S g I8 A et oliee 3F jloge0

9ol b olise coglis *

ooy

Qo pd Fr b b (gilad oy yed dtin Cude aS L pol iagh (slaaidl
D pelig JoSo Bpan olyan 4 atin )3 )l dw IS5 5wy B by
JoSo 09,5 5 S 095 & s (g)blino ysbs |y 1S sl (e
D) 5lgn (2 p5 09,5 b (ol Lol w0 (1S D pysalisg

olya lagidgejl ()3 (1ol b ALT (ialS (Y+-¥) o))San 5 (yoSim aalllas )3
P g ey Madgw Sl g GRSl adpe pole GBS )3 (V) )og
Ol yod 5| wf)[} 8 dLmM)’J’I uu.tblf D9 dghulo 8 dL&:M)’}] u,...mlf
P & Gl Cunglie e &) gl Sl Gl a3
il gl (gjlog Jolite 5 5)k sloaliss jI (S el (g)lo 5 (S lasé
(Cosl ohyon 387> 02 @25 5 Sl b & cul 02 A5 Slon (£5)
oy 5B A8l Jloy5 5 IS D05 5 St 5145 (G3lom iy i (YY)
preilSa )l (Sl alde )3 ptsgw Bpae i 5 (gl ol
(RS- (ydguail 0255 (el yumgusr (25 JUSKew 28l (g Cuoglio (Lo
Sl pIRS-1 .l (g3 35T Gy slasunl sl i iulidl 51 3G 1)
Gl | it (695 EMse Lags S48 i (sl <8 1, GLUTA Jols
GLUT4 jusly RNA 5 59 olise ol el jlgn iy jad dniee
YY)2945 50

A Blge pol i 3 e 0)90 ohl A8 Slampl el
shaie 55 ol (YVYF) 150 18 4 o] cop cslasgul Jlis) tals
s 3 g Ggmlienst Gl g &lig) (6551 Bpae ol I3
O 2 e B il Jlegtdsw col bilaugla (4 gie o S
g liol (Fb Sl o 2 2 2B o)l @i b coligr g o
ilodlil GualS ol aons o dgdie (02 Bl )3 (gl 4 (aOFL 0
(O)casl 8 )3 oy gy 1S Coles 3 9 1S S5 303l o (sl
i Mgr ol &S gy ol 5 dendly 3uios pl pd ady e culled
Culleb i 2 Colleb 95 pl sl o pasetie el (gl s s o
(0§ sty bzl glacllid 5 18 (5Y0)cnl IS ,5b S (claa]
(5SS o i) s Il

sloptoms | oS olSin (1S Slamil @pe slaodgie 4 a2 b
IFCC(International Federation of Clinical z>ye (sly by b (obd) JB
Ooliio paly Lmd'l Gl rolaw &S 35 0 odnlie wous odlatwl Chemistry)
(5)25b g 3l opl polie pois > @glis Y5 5l (S Wlg e ol g ol
Ol 8l 5559 Cullad g4 il dmy Celuw VY AST palie &S Canl o yasuiie
> 4 oy g Uil Job 52 9 dwpie 39 4> (o Vb 4 epgd oy 3 bbee
el b U los ALT pdlae oS canl Jbb )0 cpl 235 05b 355 b

S3lp (5 095 & Cund (ybline S (S5 098 0 (515 lajl
(PO/05) 35 i

171l

ALP

G S Sl s 5 B 0lid ST e 1) laged
peilot b olins glis *

AST
5 I 18 IR

o
i

=]

G5 SS9 5l da g B jyduslys gisel B lsl e ¥ g5
093l ot b line glis *

ALT

JoSo Byuan b olyod (gilgn (pyed oS sls Ol ol 580 gl pioren
wgMedy (P=0/001) Mdio youss (glolizo jobody Iy 08" il )b pdaws D e0li g
A8 o)y o ol LS (g ybigs (i (y905] S (Rg)S (p dulie

1 UACA OTIA VoS (£T n

.‘./ S0
iUy,


http://pejouhesh.sbmu.ac.ir/article-1-1905-fa.html

O\)Ka@5ﬁ>~d) AJIC-” /Y

ownloaded from pejouhesh.sbmu.ac.ir on 2026-06-30 ]

I S T NC IV LY P

[

A g ppo HDL 5 JopalS zohaw o ()bline jouss el (Jy il
2 kS plo b (oS5 095 )bl Sgli (29T (i Aulie
ol yasuie badllae Sy 50 A odaliv b punlS (635 9 LDL (sla jadli
pro sted Blgn pobaw ($390 el ppw D (psling o i3l 48
D omelizg 63k JoSo g s sl pad L (e Lol (o 3 (VF)og oo
S lis 3o ol J) Jolb ols a8 oy (M 0 a8 ilew 2
LDL g pb Jg pials’ o )3 (5)bline yialS eeli D (slizg 5k JoSo &S
M o2 48 4 Mie ohlew 3 HDL ialS' y LDL (lisl (A)as
LD (pebg gaw (p (ogSan daly 105 Sledllan 3 (FF)el s o)5S
owelig pdaw Cp bl puslSe s (YFY0)Cuwl oddbodsd & yunlS ()5
Cowlus Gl el D Gualig S (o 4295 1) s3d Jloy 5 o D
ol 1 88 2gd e Cledl a5 (igerPll (9esgn daw (Al (g
G5 P D oeling Span (FV FAR9S o s oy 3900 b o)l
2 g Gl Ll 95 LDL g b jyuuandS (5 o 3 jbline ialS' b sl
ol 005 (4 sl 3l Cumidg

(6 S ol

Aol D guslig JoSo Gpas oo & (silsp o peituy o o
9 dyalS (6 o A i)l lS g (28 Slo 3l sl 2 pgllas
S ST o gycplil il 4 2 a8 s gl o) o> p e LDL
ol 4D peling JoSo Bpas bolyos g bawgio ©aB b (gjlgp cnp05 2!
O 90 s )y sladised Dl b eSS LR syl ‘l{,g.)y:)”l S8
255 2l e |y poiehae @ls & (obcwd o0 g )

PSS g s

ol ez dutd olSutils ogunn ) i IS Al 5l S alia )
04w fl;;.&l L UL‘“’)P Ol.'wl OUI? 9 U399 Jf oyl uJLo Coles b oS cul
o

Ll osiily (Bl g bwgs gilie (5,5 43S guad 1ailic sl

txo e

l.é(.;eorge AS, Bauman A, Johnston A, Farrell G, Chey T, George J.
Independent effects of physical activity in patients with nonalcoholic fatty
liver disease. Hepatology. 2009 Jul 1;50(1):68-76.

2. Krasnoff JB, Painter PL, Wallace JP, Bass NM, Merriman RB. Health-
related fitness and physical activity in patients with nonalcoholic fatty liver
disease. Hepatology. 2008 Apr;47(4):1158-66.

3. Spassiani NA, Kuk JL. Exercise and the fatty liver. Applied Physiology,
Nutrition, and Metabolism. 2008 Jun 25;33(4):802-7.

4. Aiger E, Datz Ch. Iran perturbation in human Non-Alcholic fatty liver
disease. Department internal medicine. Salzburg, Austria 2008; 8(3): 213-
20.

5. Baba CS, Alexander G, Kalyani B, Pandey R, Rastogi S, Pandey
A, Choudhuri G. Effect of exercise and dietary modification on serum
aminotransferase levels in patients with nonalcoholic steatohepatitis.
Journal of gastroenterology and hepatology. 2006 Jan;21(1):191-8.

6. Barani F, Afzalipour ME, Ilbeigi S,Kazeme T, Mohamadifard M. The

effect of resistance and combined exercise on serum levels of the liver

WL a5 s cp il 4 pod o) > Bl pljil (23))9 cullad £9,5 I A
Sloghy) (1250l b d> 4 pg o) 0 5 o) ek 2 il
SxSoilul g IS lalpd g jecdas G)I,SE @S 55 (BB
155 e s ol &y IS 8 pd g el Soglito %0050 b Loy 31 5 IS o
P95 @l s o

Okl 2 (55 095 3 A8 il Jbolies il Buis cpl @ls K00
oddlpl Clled Gl ol 4y a2 g5 b g og)S s &) Cund G5 JSSg
los) G (i B oy 20y F0) ol i )3 o age] bawgs
Gl o sl sl e 0 NV )cud o3 Wy Livkes] oy
P (Has gladshs) cdld 3 5855 Gladgo 3 aop jlogcsgw
eVl Sligioo gl | 48 (VV)asl il i 1S Lo (slsie inlS
9 (Suzuki A) Sgjw Y++F) 4l Kar ¢ (Chalamalasetty Sreenivasa)
(Y+-V) o,Ken g (Rector, R) )5Sy Glisdos b cpiorad o (Vo) o) Ken
e gbgtsy A petihl Sl paseds sl ONVYAPL Slssen
S LY @ &l (2o (el gy &S (smagm (V)25 52
Cuwoid aSMRI(Magnetic Resonance Imaging )d(VF) ¢ o0 odlatwl yiaS
H-MRS(proton magnetic ¢(Y3)cwl 03,8 3ga5e 1y ol 3l esliul o (oYL
ol (gbppaal o by ke ;> &S resonancespectroscopy)
O 9 S8y g sl 02 1S Gasull (gl (oS gy (nFES3 9 Sl
9 P yood 2 Wby gl & Cums o 25 ) S ggu g (YA ¥-¥¥)cul
S (V¥)wl 038 Szly 1y ol i oslatsl ol e2leg i cumlo 5 sl 50l
13 Span Sl s A3k 3 3 Slisapion | Sy Sl gl
Lo S b o gl 5 9 izl 5 Sy J ] sla s
S5 s

Blgry slopasls a8 mutilly 5 618 lapil p ogdle Bdos 0l
oo ol o 41 (glg (3o 0l (LS Sl 3485 gl S ()2 385 S
O9eilite 4 S o LDL g b pudS (65 2 (5 0lina 256 D cpslig

enzymes and fitness indicators in nonalcoholic women with fatty liver.
Journal of Birjand university of Medical Selences 2014; 21(2): 188-202.
(Full Text inPersian)

7. Nabizadeh h A, Shaebani R. Comparison of the effect of medication
therapy with a course of exercise training on the physico-chemical
composition of cardio-respiratory preparedness in patients with non-
alcoholic fatty liver.Rehabilitation research in nursing 2014;1(4):70-82.
(Full Text in Persian)

8. Foroughi M, Maghsoudi Z, Ghiasvand R, Bijhan E, Askare GH.
The Effect of Vitamin D Supplementation on Markers of Lipid Levels
in Patients with Nonalcoholic Fatty Liver. J Isfahan Med Sch 2015;
33(326): 267-74.(Full Texe in Persian)

9 - Promrat K, Kleiner DE, Niemeier HM, Jackvony E, Kearns M,
Wands JR, Fava JL, Wing RR. Randomized controlled trial testing the
effects of weight loss on nonalcoholic steatohepatitis. Hepatology. 2010
Jan 1;51(1):121-9.

10- Oh S, Tanaka K, Tsujimoto T, So R, Shida T, Shoda J. Regular

exercise coupled to diet regimen accelerates reduction of hepatic

4/. by b
Si2J,



http://pejouhesh.sbmu.ac.ir/article-1-1905-fa.html

W oS D by JoSe g silsn o005 5l

[|>ownoaded from pejouhesh.sbmu.ac.ir on 2026-06-30 ]

steatosis and associated pathological conditions in nonalcoholic fatty liver
disease. Metabolic syndrome and related disorders. 2014 Jun 1;12(5):290-8.
11 - Rector RS, Thyfault JP, Morris RT, Laye MJ, Borengasser SJ, Booth
FW, Ibdah JA. Daily exercise increases hepatic fatty acid oxidation and
prevents steatosis in Otsuka Long-Evans Tokushima Fatty rats. American
Journal of Physiology-Gastrointestinal and Liver Physiology. 2008
Mar;294(3):G619-26.

12 - Nseir W, Hellou E, Assy N. Role of diet and lifestyle changes in
nonalcoholic fatty liver disease. World Journal of Gastroenterology: WIG.
2014 Jul 28;20(28):9338.

13 — Hallsworth K, Thoma C, Moore S, Ploetz T, Anstee QM, Taylor R, Day
CP, Trenell MI. Non-alcoholic fatty liver disease is associated with higher
levels of objectively measured sedentary behaviour and lower levels of
physical activity than matched healthy controls. Frontline gastroenterology.
2015 Jan 1;6(1):44-51.

14. Nikroo H, Mohammadian M, Nematy M, Sima H, Attarzade Hosseini
SR. The Effect of Diet and Exercise on Improvement of Quality of Life in
Patients with Nonalcoholic Steatohepatitis. Journal of Kerman University
of Medical Sciences 2015;22(1): 61-72.(Full Text in Persian)

15. Nikroo H, Attarzade Hosseini SR, Sima H, Nematy M. The effect of
diet and aerobic training on serum aminotransferases levels in patients with
non-alcoholic steatohepatitis. Daneshvar Med 2011; 18(93): 51-60. (Full
Text in Persian)

16. Hosaini AR, Khaleghzadeh H, Nemati M, Nematy M, Hamedinia MR.
Effect of Resistance Aerobic Combination Training on Lipid Profile and
Liver Enzymes in Non-Alcoholic Fatty Liver Diet Subjects 2014;27: 65-84.
( Full Text in Persian)

17. 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 Sep 1;47(1):70-80.

18. Eliades M, Spyrou E, Agrawal N, Lazo M, Brancati FL, Potter JJ,
Koteish AA, Clark JM, Guallar E, Hernaez R. Meta-analysis: vitamin D and
non-alcoholic fatty liver disease. Alimentary pharmacology & therapeutics.
2013 Aug;38(3):246-54.

19. Kwok RM, Torres DM, Harrison SA. Vitamin D and nonalcoholic fatty
liver disease (NAFLD): is it more than just an association? Hepatology.
2013 Sep;58(3):1166-74.

20. Angulo P. Nonalcoholic fatty liver disease. New England Journal of
Medicine. 2002 Apr 18;346(16):1221-31.

21. Hickman 1J, Jonsson JR, Prins JB, Ash S, Purdie DM, Clouston AD, etal.
Modest weight loss and physical activity in overweight patients with chronic
liver disease results in sustained improvements in alanine aminotransferase,
fasting insulin, and quality of life. Gut. 2004 Mar 1;53(3):413-9.

22. Pagano G, Pacini G, Musso G, Gambino R, Mecca F, Depetris N, etal.
Nonalcoholic steatohepatitis, insulin resistance, and metabolic syndrome:
further evidence for an etiologic association. Hepatology. 2002 Feb
1;35(2):367-72.

23. Short KR, Vittone JL, Bigelow ML, Proctor DN, Rizza RA, Coenen-
Schimke JM, etal. Impact of aerobic exercise training on age-related
changes in insulin sensitivity and muscle oxidative capacity. Diabetes. 2003
Aug 1;52(8):1888-96.

24. Gutierrez-Grobe Y, Ponciano-Rodriguez G, Ramos MH, Uribe M,
Méndez-Sanchez N. Prevalence of non alcoholic fatty liver disease in
premenopausal, posmenopausal and polycystic ovary syndrome women.
The role of estrogens. Ann Hepatol. 2010 Oct 1;9(4):402-9.

22. Targher G, Scorletti E, Mantovani A, Byrne CD. Nonalcoholic fatty
liver disease and reduced serum vitamin D3 levels. Metabolic syndrome
and related disorders. 2013 Aug 1;11(4):217-28.

23. Kasapoglu B, Turkay C, Yalcin KS, Carlioglu A, Sozen M, Koktener
A. Low vitamin D levels are associated with increased risk for fatty
liver disease among non-obese adults. Clinical Medicine. 2013 Dec
1;13(6):576-9.

24. Eliades M, Spyrou E. Vitamin D: a new player in non-alcoholic
fatty liver disease? World journal of gastroenterology: WIG. 2015 Feb
14;21(6):1718.

25. Eskandari A, Sharifi Gh, Modaresi M. Comparison use of creatine
and glutamine supplementation for eight weeks along with resistance
training on the level of female mice alkaline substance. Armaghane-
danesh 2015; 20 (8): 732-743.(Persian)

26. Mougios V. Exercise biochemistry. 2th ed. Congress press 2009;
186-188.

27. Karami E, Gholizade MR, Ahang M, Mahmodi kh. The effect of
endurance training period on plasma levels of alanine aminotransferase
in patients with non-alcoholic fatty liver. the quarterly journal of animal
physiology and development,2012;3(6): 33-39.( Full Text in Persian)
28. Suzuki A, Lindor K, St Saver J, Lymp J, Mendes F, Muto A, Okada T,
Angulo P. Effect of changes on body weight and lifestyle in nonalcoholic
fatty liver disease. Journal of hepatology. 2005 Dec 1;43(6):1060-6.
29. Nobili V, Manco M, Devito R, Ciampalini P, Piemonte F, Marcellini
M. Effect of vitamin E on aminotransferase levels and insulin
resistance in children with non-alcoholic fatty liver disease. Alimentary
pharmacology & therapeutics. 2006 Dec;24(11-12):1553-61.

30. Keating SE, Hackett DA, Parker HM, O’Connor HT, Gerofi JA,
Sainsbury A, Baker MK, Chuter VH, Caterson ID, George J, Johnson
NA. Effect of aerobic exercise training dose on liver fat and visceral
adiposity. Journal of hepatology. 2015 Jul 1;63(1):174-82.

31. Tang A, Tan J, Sun M, Hamilton G, Bydder M, Wolfson T, Gamst
AC, Middleton M, Brunt EM, Loomba R, Lavine JE. Nonalcoholic fatty
liver disease: MR imaging of liver proton density fat fraction to assess
hepatic steatosis. Radiology. 2013 May;267(2):422-31.

32. Hamilton G, Middleton MS, Bydder M, Yokoo T, Schwimmer JB,
Kono Y, Patton HM, Lavine JE, Sirlin CB. Effect of PRESS and STEAM
sequences on magnetic resonance spectroscopic liver fat quantification.
Journal of Magnetic Resonance Imaging: An Official Journal of the
International Society for Magnetic Resonance in Medicine. 2009
Jul;30(1):145-52.

33. Cobbold JF, Patel D, Taylor-Robinson SD. Assessment of
inflammation and fibrosis in non-alcoholic fatty liver disease by
imaging-based techniques. Journal of gastroenterology and hepatology.
2012 Aug;27(8):1281-92.

35. Holick MF. Vitamin D deficiency. New England Journal of Medicine.
2007 Jul 19;357(3):266-81.

36. Wang TJ, Pencina MJ, Booth SL, Jacques PF, Ingelsson E, Lanier K,
Benjamin EJ, D’ Agostino RB, Wolf M, Vasan RS. Vitamin D deficiency
and risk of cardiovascular disease. Circulation. 2008 Jan 29;117(4):503-
11.

37. Jorde R, Grimnes G. Vitamin D and metabolic health with special
reference to the effect of vitamin D on serum lipids. Progress in lipid
research. 2011 Oct 31;50(4):303-12.

38. Wehmeier K, Beers A, Haas MJ, Wong NC, Steinmeyer A, Zugel
U, Mooradian AD. Inhibition of apolipoprotein Al gene expression by
1, 25-dihydroxyvitamin D 3. Biochimica et Biophysica Acta (BBA)-
Molecular and Cell Biology of Lipids. 2005 Oct 15;1737(1):16-26.

39. Foroughi M, Maghsoudi Z, Askari G. The effect of vitamin D
supplementation on blood sugar and different indices of insulin
resistance in patients with non-alcoholic fatty liver disease (NAFLD).

Iranian journal of nursing and midwifery research. 2016 Jan;21(1):100.

1 UACA OTIA VoS (£T n

~‘~/. fop b
IAT


http://pejouhesh.sbmu.ac.ir/article-1-1905-fa.html
http://www.tcpdf.org

