[ Downloaded from umj.umsu.ac.ir on 2024-04-20 ]

b o195 5 (2loidas (rmosS yo5 JaSo o pura g brusgilo o Uy (53190 oLy poi il Cuudid 5l oo
83,5l (S, 45 (S S 3T 9 (i) p23lie i o2

*shia s 4o sians Fgolsn Wl Ut Ls le T B0 5 shual O sl sise
VY4470 0/Y e B pdy é)ks LA S VAR VAR QRGP @JU

Sz e Gl L a8 wilosls s 95 UsS Slalllas 5 59,00 Lot 2 (e 53 (ages eodles S G (S © oz 0T g lon 180 9 Al iy
 Solons ol Ol 0388 5 (S5 S it b a8 ol O (o iloand (slag o (site (B)lse 4y ams b ool ilion Gal3Al (s lom ol 4 D
Slom sl 5 ot palie 151, 08 b ol 5 2leBa ragS 8 Bpme g Lagie Gl L (s5lyn (ped atin A SIS 3o el 50 1005 lays 5 S8
elodls S8 g 3550 S

ands90 (09,5 10 50 Sy ) 5 B glaog S 50 anle T ol laa b 3 oo Gige o A g anle YR(WISEAN) 5 ol oo (Sge p YY 15 (g 9 9130
S3lgp Dl el ahn A Suke 4y 45 Sgr g 59550559 09,5 9 oS 195 09,5 B9 09,5 Jold 09,5 e 5 39) s g Glez wald 09,5 93 s S I3
ols alst 1, MOIKGO 550 b aesS 565 Bran b g awgie Sods

Gl el (a5 ain A Bran 5 Sl suS slam T 5 ot gobe 2 siloae 2l Sl bogte Dk L sjlgn n a5 atin A il
2,55 ol oS slape 3T j0 gyl sire LEalS 5 ad ] polie o ixe

s 2alS s ne sbar |y s slam T 5 i) polie Cansly (rmes 155 e 5 (S3lam B39 pl55 plos

&S slam T 5 patd polie el o e S wlgs oo bausgte Do L (g3lon (0 a3 plasl b ol e (nesS 165 (lajed B pas 16 S A g Sy
sl asly ASUe Gy oS e o

&S w3l o w6 oI oz A5 (esS 555 Slen oy 0 SIgundlS
VY44 40 OYA-0LA 0 “..‘.'.E.A oyl grﬁ_ 9 e 0090 ‘u'(":f,’ rﬁl& Sladlas s

CAVFVAPA - F 10dls 835 pole 5  Sdutan 5 odSAdlS cdrog | olSisls cpog | i S0 (yw yoT

Email: a.tofighi@urmia.ac.ir

oalS ol ] o (Seagll 5 0, 8hoe Slyis 5 axd S 18 douls
Ol e sadgiil )b g 93 Dy o el I AL e Gl 1 5o a5 wly e (Sufels b ooz Sl B S 6 m
guslans| ooyl Gialidlay e aS ol)'T sl S0l sileshy sl (g 5kuwgege ] 5 susio SG5e s (slos Slas odig, s
PLS s izod 6 ey (230 55, 39350 O el 5 co5 | o slaoliws 5 baplail ples (65m oy (1) S9d e
Slocdl o o7 s & Gl ol 4y s g 0 el o,Shos 5 U35 (7,5 LS o 5 00ls 18 3L
(V)09 oo 0S5 Jio mryz b G dinl il cou s aS Gl laplail aslen 09 oo

Ol ctsm gl o\ (2355 pske 5 S o 5 oIS 2555 S35 553
(U ome oy 39) Ol i ctm sl (2555 ok 5 (G o5 o dSCENS (2555 (550 508 il
Ot case sl sl Sy ke o sils (S5 8550500 il T
Ol et sl can sl (S ke o83l (S (53505058 Dlslead *
Ol sl eam gl (S ol olR3ls 595 Saknl®
1deposition

oy4


http://umj.umsu.ac.ir/article-1-5269-fa.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-20 ]

RULSUPRIwgpe

e 055 565 JaSo L yuna g bausgie bt b (s5lgn iy yod dtin cudn it o)y

e lot 55 (g0 ikl giel Ge¥T g il il
2 5 (VoY) Pohen g cislgls (1 Y)ogdce wy A
D Sy » S Akae VP aS W) 4 (pl 4 355 aslllas
St 0z S 4 e slabse 50 oS Slap 3l 2 oS
6550 Olalllas YU Sldllas gl 5929 L .(VF)s ls zals I
5530 lagasly olie )3 (g st plate Dl yad a5 ol (L
e ke 5158 s (B85 ez LSl aS el 00 S5 sl
Slempl gobe (VY olKen 5 555 005,55 adlllas o
15 ool 5 soslaS cpyed 42in VY g # 5l sy ALT § AST
15 055UsT oldllas syzs b (10l il s slaise
» Sy G Slr ool sleaasi el 4 B ane)
Soe Jsbo b (5559 Db )9 g9 wle NAFLD o (ldle
wad &L NAFLD  zals o ossld o tin &lgn a5 oleyo
03ld Wl 35008 (5559 ol DLl Shlje o e 3l 392
(V)15 592 NAFLD oo ploie a5 (45558 515 colo> (6l
5 AL ladeSe g Lag)ls Bpan 4y 2l S 09l (B)b ]
@4y g (AL GladeSe 5 Sloys Jliml SIIL 4 4y
el e &S |z el axily ial8l oy T sl s Izl 3G
OWlte LS 53 oS b (0l plgie a1, byl oanT 5 g
iliee alS Loce b anls Slge ols 13 solital 590 (g5l
A eslal 9j50 wST cblis g Gloys sl g b o
OV VP)uslazs 5
S5 Selgid lassy angzr o) Jlad 5 (Lol S5 (reesS 55
5 Sdem el Iy b Gl &5 cwl (K
ST (TS (5,55 0 2 odle il oo (SasslsSLo )b
5l ;3 a5 wsl e ol3T glaJIS0], s0iiS o3luSly 5 553
SS9l (Sadslser daummo 53 (STl laJIS03, elsil odss
S 55 JaSo a5 wilos,§ o, lsE 555U el (VA )Les
oS WS oo b Sl gl ity Spegs |, NAFLD Wil oo
o ¢ ST T loillad (29,50 08 Copol (s 55
Jas o)l oS 5l cblis 5 Glbpw ab o gesl piagw 0aisS
O Vs98 00 Jlosl 05 Gl et § Sl o e 3250
PS5 (ragS 535 e 5 5 y9 Dy e Sl a5 sl
b 2o 5l 5 bog) padslio 2 oo b plys by olesey
o addllas (nl o b conl a8 )5 )15 4z g5 9550 eSSl
2 d3e Jelse 5148 et 5 605 Sl 3l Sl (g 5]

Ol yed aae cote Ol S s e Gl 1 5b el

“4Very low density lipoprotein
SKawanishi et al

0f+

§ (glos i cinls (NAFLD) USI e oz 0 o ylo
P ey St G L aS 0sboe Jolt 1) oS lagslen
2018 s 2eyd B &5 d9d e atie S sla ok
ez ool Cents 5 S5 IS aSul b Bkl (Y) oS e
4 ot atudls oo 4 eS| aad o ad S L s (Tglea)
S50 SO3elgls oig) e Dl s 0uiiS g 10 Wilgi o0 sl
Slyeis o635 ladsle Toad Gl wpad Sl Juls
@z ool geS gl (V) Wl jorew (S g e
5 Gl JoydS g dpdgbad oy pddS (g 00ee joba)
531 aell b Ll sl iS5l b5 5 odle (s ) emmsgilen
odes el el (F) wdl o 35T (g0 Sledl g el
ol sl SHR ralSila gz s SRl ey
slaosal Jlasil als 5 oz loaeal cilsy (il o
(F)azsl o 3lisl VLDLT LB o oS 5l oy

97y sbizee (pliglel lasig; lom ol (s Sl
bl Sl 3l (20,5 50 gl (w2 o] 5 (S a5 0l
5l aS ol (ALT) 5005 5 giel VT 5 (AST) 5,00l 5 gl
Cpee 0S5 Sl ouyp lp G pee bl
Solew b 505 slam 3l cpl (YL Tob bl (0) wgdi e
el 00 03l 3Lt (psSUsS Slalllae o S Gy oS
Ohlem (asis 5 a5 sk undy (o) sl Cnl Rl
V2055 518 syl 9550 Wlgi oo a3l (al (s olis
2 & 5 ol anol Jola v (Id 0z S 0 Grimen
wiies b sl oS SIS s pge Jelse ) 0,95 oo
Calgs o 5 Dol saS sladsle jo ol ol el &S
» Sl Glashes (AQ) Sigh o 08 )0 0dig) hay 59y
R ESN COVOR BRIV S R CPRY BV S S PO
oy gile (b iz S el (o) 50 0,8k 5 S
a5 Ceay] ks Sldllas gl (Y )wsls ol,Seusl g 0l SThL
Oezme 5 (Db oo (lP¥l (IS ©pz 05 )0 Gt slans
Bras yiali8l g 8L s slae jmals jo 1) o Sllg
O V)aws co s 5l 55,

S Slpss a5 6o S ol (S5L5 Slalllas (B)b
@l @2y R g (Sb))9 phite slaclled plnl Joo (S5
s 0z w5 Golom FNgn S5 4 006 il
oty A Cotd 05 oo ol a5 (glaalllas alom3l (V)

bl lopail pohe oo ialS cel slse

2Zsteatosis
3palooning


http://umj.umsu.ac.ir/article-1-5269-fa.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-20 ]

AR s  ojloud XY 090

(K5 pele Sl also

S jgiie g (Sawida ool 3 ulul Gl Jae s,
] 00 r}L?u‘ d.:.ngﬂ oKl
()9 Ll egi

Sy s jlolis] al> o Jobo 4o lal s gyl LT JSG g5
SS9 b2l b oS Jls 5, collad ogou b atin 5o (o
Je5 89y Ougd dwdm O Jolis o ped deliy i st S oS
Vo Sdedy oo b b adds 1o e Ve B O Cey b b
D9 4ddo

Shge egateles palliuslhvgie Dol (5leet) ) n
Gkl Sygar o ¥ e 4 4,0 jao o L YAM/MIN
Db b (A5 Sy plil g el Gl Jlas @ (sl g
43090955 3 Sllsem 15 09 Sjg0 cnl s (559 SS9 Lawste
o o L OM/MIN ey b 4o Vo Goe 4 Jol ain o
Obey 4 addo V- alan o (gum slbaian (o W05 b, 4>
50 Sl b ol a8l Cep 4 O MIMIN alangs 12 g (5559
dd> o 6l ioas, MIMIN YA g 55, 0 aids £+ a colys
s akdd )0 e Ve B0 ey b 038 05 4k Oyl
A a3 S IS 53 (53,5 Sy e (e

OM9095559,0 Lz Yles! jglaiagallimanl)
G Eee Gy RS IS 5 sl 55
4 505 Bl by pe Alile a5 Sles, a5 el VY B A cels
Fo B ml e b Jeen 5 olSiws 53 g Wil 03 559 3UI

Q30,5 (59, oolﬁ 4885 V-0 Low 4y (g9, o.)L:._?. a8 5

w2 L ol 5 aleSe |y agS 595 Bpae 5 bawgie Gl (s3lsn
p2lodls 513 (gu) 2 g aslllas 8590 Loyl cnl
JB 09y 9 dlge

anlo Wistar24 sl b 5 ol Gige YV adllas ol jo
ale ¥ 55 Glan b 5 o Gige j A g (£ o-00- QF)
gy @ (09,5 ;o 10 &y A) &5 D sleeg,S 0 (@F Y- --YOr)
WS L eyt S ypmg Wi sl _dolas

adie A Do 4 Sllg 09,5 cpl o il olgs 09,5
RN PP RVES

atan A oo 4y o Dbl 095 ol )0 :adll juy 0g,5-Y
N (oS

g 4 A Do ay o Sl 09,5 cnl )3 10559 09,5
sl Joods 5 55, bawgie Sab (S3lan 15,5 A 5o 59, O
sols

s A Do dy s Sl 09,5l 0098 595 09,5 - F
50,5 L8l 03lglS D ygan |y (magS )5S ath )0 55, 0 5

4 gy by 09,5 Cnl )3 10359 9 egS ye5 09,50
Ozred 5 03,5 S8l )0 (1egS o5 Atan )0 59, O 5 ataa A D
sl plowl oy 5 (59) Lawgte DD (53l9a )59

g oled gl alitlgem o Sllger (6,0 057
55 B sl azin A Badiow ol S Jsb il e
<l Dimethyl sulfoxide (DMSO,)« 1055 555 M= 45 !
ailjgy WS god S8l o 1) (reesS 558 aldlae a5 Sl eled
o oligle] alas wind 3158 haie ST 43 Jslee DMSO%S L

it slaain 10 (5559 JSgn v led H0) Jgu

i pla o P el Py 9 Js! Lo
5. 5. - f. v Y. ye ye (48,35) 'ys yo3 Sk
\A VA \0 \0 Ve Ve 5 5 O3, i s

(a8 8s » yio)

05aS Cale GawsiShs oS g G eg J g, Sl stz
Aol (68 ojlusl ledl

bs, 5 SPSS18 5l a5 5l auizs sl ools Julos sl
lp 9 Tukey’ s posthoc cews Lupw 3 ONe-way ANOVA
B el S5als sail 5l e ools quish (o5 (el et
Lo ool

SUNCHCINENCIE

L oailis, g ol gyl (LS Sy <S50 5D (resS 558
Jsloe &jgoas llg a4 atin A Sow 4 MYIKGD« 590
A ol ye3 Sleo ol 51 s DMSO

il ol el

oS o IVl pey 5 eoliiad b Lewdl o] clale
S slo iyl clile 5 T 58 cole KawsSls

(ALT) ;1 sl 5giel 53¥T 9 (AST) 5l yauil 5 gl b jLows]


http://umj.umsu.ac.ir/article-1-5269-fa.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-20 ]

RULSUPRIwgpe

e 055 565 JaSo L yuna g bausgie bt b (s5lgn iy yod dtin cudn it o)y

Gillae (AST) o gl bl @l Jlade (3,1 S
w2k 5yl Dol Glgz JFUS gy J5uS 098 0 Y IS8
olyor 4 lawgie ol (gilen (el atan e Jy ol
st S 09,8 ap G |y @3l ol Jlake cnagS )5S By
095095 3 GRing 095 3 Ll el als gl e jsba
i onalive s S8 05,5 4 Sl (53 sime Dl
(ALT) ;laus ggial VT 3] Jlade & JS& @ a5 b
ol Wl ety (2l ol RS & o g SRS 055 5
@ bagie Db gjlge b))y ahe St 095 jlo Jae (Sl
05,5 4 S |y 3l ol oo Codls (rnagS 555 B pan ol o
3390955 52 (PS5 V) e (alS (g sl jsboay py S
ol Js meos il ol ke jo (2alS sals 55 eesS S
Sl 5lee b3y9 atan A bl Kool e 05 loliae als
P el Slhsd ol GeesS S Srae g hwsie
el 03,55 olowl anlllaed j50 (sloog S 50 (s w3l ool e

Blyzl g 1Kl O g0 (Guios (ol o o5 polie ples
A 50 P<0.05 (gl cime rhas g el o ool lad o laslil

Ll 00 w)f

aisl

Sl yos aaa A Sl g & &5 L2l faghy 5l Jol> s
23l 3 (eegS 595 Brae (e g oo Lwgle Dol b sjlen
o Cawl d.o‘df oé)jﬁdL.u 6L®u) B 6&»5 LngwJ).;l 9 u—a.o.J
el 03T ¥ B ) (gl IS

955 42 o 0L oy 09,5 15 (et ke oSy IS5 b
Iy Gologme blayl ialidl ol g ole lad aoli8l aals s>
Lgie Cad (63lap oy pod dlan Cuid 5 (P e 2 V) ol oo oyl
09,5 a4 Card LS ] a8 Cusls (i polie  otals il
(P00 1) G235t oS 585 09,5 50 (g 00923 )0 sns s S35
A5 09,5 4y Cumnd (it ol (P o)) (g 55 09,5 9
Sl lad Jolixe ials

Y O CIR BDE BDECUR

andllae 5,50 05,5 gty ;0 Ot e 1()) JSC&

EXE.CUR st); ~0%))9 EXE 100),9 CUR L)“‘°55)55 AC e J)MS YC :O‘? J)MS

el gz 2l 09,5 45 Cos BB (g lo xe Cdle #
Lol yay aalls 09,8 4y s B (g lo g Cuodle
Lol (3095 555 05,5 Ay Cond B (5 ls s cdle @
el 3l Bl it a5 gy oo o0l olie

A<+, 0) o sxn laws


http://umj.umsu.ac.ir/article-1-5269-fa.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-20 ]

AR s  ojloud XY 090

(K5 pele Sl also

L0000
0’0’0‘0‘0’0’0‘0

L)
2020202022020 %0 0%

0.0‘0.0‘0’0‘0‘0’

Q‘Q’O
0‘0‘0‘
R

aslllas 5,90 09,5 iy ;0 AST M}j Sade :(Y) S5

EXE.CUR :y055 55 - 43,8 EXE : 55,9 €CUR 1055565 AC 11y J,iS YC 1le J S
ol g a8l 09,5 4y Cod BN (5l sixe Cuodle

el 8 lailiwl Bl 1 Sl & g0y o 00ls polie

o

(O<+,-0) 5 b sinn au

* & <
0’0’4
J 0.0 &

0O
* <

‘0‘0‘0.0.0 0‘0‘0‘0.0.0
0’0‘0 0’0’0’0‘0‘
0202000020200 %%

* &
O
:’:’:‘:"
OO

*
¢

>

2. 9. 9.9, 90.90.90.90.90.90.90.9.90.90.90.90.0.(
I
0.0
’0

5
»
*

aslllas 0,90 09,5 iy ;0 ALT M}ﬂ e (V) S

EXE.CUR ::y055 55 = 43,5 EXE : 55,9 CUR 005 565 AC 1y J,S YC 1lg> S
ol yay aall 05,5 4y s BT (gl pe Cdle %

sl el Bl it Silos &yt o 00l py0lie

oLy

(O<+,28) 5 > ginn s


http://umj.umsu.ac.ir/article-1-5269-fa.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-20 ]

RULSUPRIwgpe

e 055 565 JaSo L yuna g bausgie bt b (s5lgn iy yod dtin cudn it o)y

ol 51 tas il Capmal 125 aidls crdgas 1, 2018 !
(YD) 39y azdly Sgugy ol pos

Somle Bl (o (257 e yd 1l Jsle 90 Jl> 04
hom Geid polie (2al5 s S5e Jalse 5l s 1) (sudgnd
alllas )3 Jlo sime (2alS 92 o o 590 590 Sl o
bl Sy ped S g SS9 05 JIo 4 Wil o Lo

Sy e (egS 55 JoSe atin A Bpae (S)b
A0S ol 5 09,5 50 it polie jo (glo cixe ralS

Les 5 Ko S G99 slaaidly @l b @l ol
2 e w5y boldlioszn 2lie w3, Lol i e Tog: sesn
Oleyd cod |y JopundS s 020 (2138 w3, Lol g Jg s
o gie alS g wisls 18 S 055 0 )las 0o )3 0 5 V0 JoSa L
I Sep0s85 50 39790 e 555 0,5 enalin | i polie
webats 1) et polie Wil oo a0y puddglio J5uS &)k
st 1) (6551 pad i sl 3 Wilgi oo (rnagS 595 atzmed S
(YP) a2 ol 1) oy gy polde g ouS

el oo b ol (rresS )55 Bpme 5 s3lgn ulleb rizeen
Ll sials 31 cplas casloads o polie (o o s ialS
(B (eegS 5 Sras g Ghiyg Sl Jel> mlS 4 a2y
SIS S (a9 555 4 o5 o0

9 bgie Sab b (g5l (n ped ihe A Lo adlllas o (B ]
Mo Rl 4 3B Gleiiar eS8 (raesS5eS JoSe By
Sl gl VT 5 5lhaes gial S Lol slapa T prolie o
Lo 51 ol polie ;3 I ine 2als el plgs jgboay Jy wings
JRERW.S

5 olpe 5 (YY) mKan 5,550 Lo anlllas s by sunend
S 3l 9 polie 13 )l St 5 (YA Sen
3g 23,85 saaline (resS )5S JoSo Bpan JLis 4 oud o)La]
2 aysSsS Span fogne b5l Clillas (S @l b
ozl oo ColS> 550 (5.5 (slap il polie als 5 J S
A axllas o) )0 45 0,5 o)l oan 5 ool anllao &) g5 o
Oblem 53 5y o e ks Vo vt 590 b (e ysS Srae alin
(FYDs oS sloe 5l o cae 2alS el NAFLD 4 Y

oole oyl aS ol o ol ay aesS 65 olpllos cools
IL-1 5 ( TNF-0 )Tumor necrosis factor alpha o Jg xile

505 c0 el oledd! i laplSsle 5 as (nterleukin-1)

SHayase et al.
4Miyatake et al.

0gg

G5 Al g S

sanlive fpune 831 45 45 LoDy (i oo ays a3l
5 IR Gl a2 (VD098 (oo (it Ceaglile o0 el 09 o0
O ez Ol GRIPD cel ) Saeglie o
ol ey g adl ails Conid 45 A0S 15 ilgs co aS(Y ) )ogu oo
(Mg Ml 0z 0S5 5l

wde A Sl gy Baaly )b Guieds lp ol lagh
Pl 5 2le5ar aesS )35 B pan 5 Lwgie b (53lsm Sl po3
S 5V 5 Sl i sial oS slagsl 2 eal
ol oy plosl cpid polie cuizman § ULl

plosl Jlogne 3t Sl adlas ol 5l Jol> slaail
ot e y55 JoSo By 5 Lawsie Bad (silsn S yes
5 Skl i sl G0 slam T polie 2als s ol
win A plowl a5 oy ol s 09,5 50 S LT s 3 Y
b5 plaS 8 (S )55 B pan g Langte a5 lon DLy o3
s gaS slap 3Tl o gixe (1alS 4y 08

codls plonil a5 s oo bt anlllan ol 51 ol slaacily
b oo 0I5 (i polie (5 loline St 2leSa s5lse
Silse Sl s atin A5l an | Sen 5 el S mls ol
sonlin e oU; 5o o wolie o (s lgine Sl
5os VSl am e T Ser 5 o)lesn rizman (YY)X0 S
0S| 2SI 003 VB Dad b e p Eety (s5l9a Dl el
Sladllas ol (YY)i0,50 oawlive yuid polie jo Sl 8o
oalS 4 0B it jsbay s3lpn (o)) Sudlad 45T o S e

Ol slanlllas 107 31500 5 bl ol gy D
OS] iSlas doyo £ ad b L Ol ol dian 00 45 Wis,S
oo Shals el aan 1o )b g0 g celes G Soe 4y ¢ B pao
et 45 W08 ol bl 055 e 5 )2 sy ) el 5
0979 (598 (Ko i polie 25 5 (% (22 a5
(Y ls

Shls oo 59, » laalllas o 5 T Ses 5 Slee
Silgr Dlo yed dian 10l a5 Jlo S Do 4y oS 5948l
2 aaBo 0 Sasd g Brae GieS] iSlas s PO Bus b
el e |y i polae lo gme GralS wssls plxl anls> (o
Jale Lol o5 ssalie oy 0355 (aSls 5 o (27 Soyd

TKraemer et al.
2Houmard et al


http://umj.umsu.ac.ir/article-1-5269-fa.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-20 ]

AR s  ojloud XY 090

(K5 pele Sl also

(Sigmal iol38l 5l ok NI AS sT Oeat B oo
(MP)adlos (cdgmdl Cmlan I8l 5 (02 gemlonas]
@ 0 i bl oS gls 5 T Sen 5 g e
Sl 50 Olpadd a1 (G35 Sodld Sl oS
(V08" ola 6551 Jolai 5 595 (835 slagaz « (g
5 hwgio ud s3len colad azin A algs abul Lo asdllas o
Gl polie )3 (g)lopme ABNS Wl egS )5S JoSo B pan
ailie 90 45 85w (lyie 45 05 sl guS w50
GelS o oo SIS e JUS50 wllE o mesS 595 9 B9
oo o gixe Jdo g ol axisls NAFLD 1 il 5l
Ome9S 595 JoSe 9 (559 sbvadlie sl plas e 51 3L I T als
Ol 593 b5 Sl pod o5 Do g Dl o @ il oo oleSe
ABL eesS 555

Gl gre Ol i lawgie Sl b (g3l Dl je azan A
Gras Bk 5055 olml i 5 oS Glam il polie o 1,
2 o sie (Rl el sl i (eesS )5S JoSe atin A
)bs;m sebay 1) d polie 9 05 S 6L‘°M}ﬂ polie
Ll rals

Sl s3lge Sllad b (e (raesS )5 (lajee S pan
P ol g S LSL"’MPT 2olie 50 (5 o sre rals
SE3 059> 50 @l nl 5l Ol o0 45 S ol e slaige
el i Sldllas wiejls g 0,5 eolatwl lew ey g

e‘a)ﬁs s&«.
a5 Sl aen jlauls oo (2,8 095y dllie ol B
550 BT Ol og—asar wisilaw, )b 1) Lo idgl cnl 5o
Iy 10,08 5 i3 (gaa—o Fyobke il 5 5 (55, S50

Bl asls

References:
1. Kim H, Kisseleva T, Brenner DA. Aging and liver
disease. Curr Opin Gastroenterol 2015; 31(3): 184-
91.

2Hallsworth et al

ofo

aSubgzgl S o (555> (Nitric oxide) NO ;.
Sl oais il Jol5' by (oS 595 (alelns sla )l g5l
s e Sl (g 598 &S w0 i 3 Slalllas (g
OgMygind @le g 35800 JAK-STAT JuSw ol
Lo 35alSH5 Lanogs o Jles JLIS 5o 10 STAT3 4 STATL
4 blewgise Jlail glo aizeea (M)o9do0 ¥ 098500 5
254 aesS )5S eizmen (M09l oo Sl JLbin) slashe
bwgi a5 bcewsise el Gabsnle g 5l 6o e
(V) o 55 sl wlows Wl LPL

G2l g o G s &y lasl (gelaS]
@7 & 5 Figed Gl cel &5 wb o S a5 Ul
5695 0 Ol (Bob 3T (Mgt e Sl 5 9 05 50
SV e 50 (6,0 gl olasd by 6,0 gls Slasd g AS wox>
i Ol o0 98 s 4 a5 b (Pl oo tals (SILo ¥
5 S|l olym S ar (esS y5 JoSo B pae a5 288
ls g glacal (Rl 5o (e (LB Wl oo elas
b sl Sae aS 3905 oline il ol il i o ezl aily
Ol ontiosliiial 550 L g (s 495 JoSo By 093 Jsbo yonts
Slipiod wieils 9dge (alad dieo st eesS )5S dde I |

Olysd 50 5ler lawgie Dol Dl el aan A Bk
loazsly oyl a5 55 ol ALT g AST (el 3T e 5o 5,0
A siols lis a8 mSan 5 ol mads lillas slaazily |
plie o ey 3T cpl Yo gme als cel glgn Sl o5 atan
B3 Sl llSen 5 (Slj8 Giagiy peizes (V)i
sl B3 0 oS glajlialudli polis  (sjlsm 1 el e
FoS Gyl Sloml s 4 Ol o3 o8 o aalllas )l ) o
S Sl polie |5 0d oS Sl 3l polie 5 el
(YOI s Wilgs oo Bl yo3 £45 9 Dk § B 136 oo

b el ppes a5 w0 555 T Sen 5 usla

ool 1) NAFLD cé iy s S o, b 18 Gue

2. Gong Z, Tas E, Yakar S, Muzumdar R. Hepatic lipid
metabolism and non-alcoholic fatty liver disease in
aging. Mol Cell Endocrinol 2017; 455: 115-30.

3. Angrish MM, Kaiser JP, McQueen CA, Chorley BN.

Tipping the Balance: Hepatotoxicity and the 4

THaus et al


http://umj.umsu.ac.ir/article-1-5269-fa.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-20 ]

RULSUPRIwgpe

e 055 565 JaSo L yuna g bausgie bt b (s5lgn iy yod dtin cudn it o)y

10.

11.

12.

13.

Apical Key Events of Hepatic Steatosis. Toxicol Sci
2016; 150(2): 261-8.

Orman ES, Odena G, Bataller R. Alcoholic liver
disease: pathogenesis, management, and
noveltargets for therapy. J Gastroenterol Hepatol
2013; 28: 77-84.

Reddy JK, Sambasiva Rao M. Lipid metabolism and
liver inflammation. Il. Fatty liver disease and fatty
acid oxidation. Am J Physiol Gastrointest Liver
Physiol 2006; 290(5): G852-8.

Angulo P. Nonalcoholic fatty liver disease. N Engl J
Med 2002; 346(16): 1221-31.

Chang Y, Ryu S, Sung E, Jang Y. Higher
concentrations of alanine aminotransferase within
the reference interval predict nonalcoholic fatty liver
disease. Clin Chem 2007; 53(4):686-92.

Adolph TE, Grander C, Grabherr F, Tilg H.
Adipokines and Non-Alcoholic Fatty Liver Disease:
Multiple Interactions. Int J Mol Sci 2017; 18(8):
1649.

Polyzos SA, Kountouras J, Mantzoros CS. Leptin in
nonalcoholic fatty liver disease: a narrative review.
Metabolism 2015; 64(1): 60-78.

Wang Y, Zhou M, Lam KS, Xu A. Protective roles
of adiponectin in obesity-related fatty liver diseases:
mechanisms and therapeutic implications. Arq Bras
Endocrinol Metabol 2009; 53(2): 201-12.

Lee Y, Wang MY, Kakuma T, Wang ZW, Babcock
E, McCorkle K, et al. Liporegulation in diet-induced
obesity. The antisteatotic role of hyperleptinemia. J
Biol Chem 2001; 276(8): 5629-35.

Whitsett M, VanWagner LB. Physical activity as a
treatment of non-alcoholic fatty liver disease: A
systematic review. World J Hepatol 2015; 7(16):
2041-52.

Shamsoddini A, Sobhani V, Chehreh ME, Alavian
SM, Zaree A. Effect of Aerobic and Resistance
Exercise Training on Liver Enzymes and Hepatic
Fat in Iranian Men With Nonalcoholic Fatty Liver

Disease. Hepat Mon 2015; 15(10):e31434.

o€l

14.

15.

Kawanishi N, Yano H, Mizokami T, Takahashi M,
Oyanagi E, Suzuki K. Exercise training attenuates
hepatic inflammation, fibrosis and macrophage
infiltration during diet induced-obesity in mice.
Brain Behav Immun 2012; 26(6): 931-41.

Barzegarzadeh-Zarandi H, Dabidy-Roshan V.

Changes in some liver enzymes and blood lipid level

following interval and continuous regular aerobic training

16.

17.

18.

19.

20.

21.

22

23.

24.

in old rats. J Shahrekord Univ Med Sci 2012; 14(5):
13-23.

Stickel F, Schuppan D. Herbal medicine in the
treatment of liver diseases. Dig Liver Dis 2007;
39(4): 293-304.

Schuppan D, Jia JD, Brinkhaus B, Hahn EG. Herbal
products for liver diseases: a therapeutic challenge
for the new millennium. Hepatology 1999; 30(4):
1099-104.

Kunchandy E, Rao MN. Oxygen radical scavenging
activity of curcumin. Int J Pharm 1990; 58(3): 237-
40.

Zhou H, S Beevers C, Huang S. The targets of
curcumin. Curr Drug Targets 2011; 12(3): 332-47.
Ahren BO, Mansson S, Gingerich RL, Havel PJ.
Regulation of plasma leptin in mice: influence of
age, high-fat diet, and fasting. Am J Physiol 1997,
273(1):R113-20.

Wang ZW, Pan WT, Lee Y, Kakuma T, Zhou YT,
Unger RH. The role of leptin resistance in the lipid
abnormalities of aging. FASEB J 2001; 15(1): 108-
14.

. Kraemer RR, Kraemer GR, Acevedo EO, Hebert EP,

Temple E, Bates M, et al. Effects of aerobic exercise
on serum leptin levels in obese women. Eur J Appl
Physiol 1999; 80: 154-8.

Houmard JA, Cox JH, MacLean PS, Barakat HA.
Effect of short-term exercise training on leptin and
insulin action. Metabolism 2000; 49(7): 858-61.
Hayase H, Nomura S, Abe T, Izawa T. Relation

between fat distributions and


http://umj.umsu.ac.ir/article-1-5269-fa.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-20 ]

AR s  ojloud XY 090

(K5 pele Sl also

several plasma adipocytokines alter exercise training in

25.

26.

27.

28.

premenopausal and postmenopausal women. J
Physiol Anthropol 2002; 21(2): 105-13.

Miyatake N, Takahashi K, Wada J, Nishikawa H,
Morishita A, Suzuki H, et al. Changes in serum
leptin concentrations in overweight Japanese men
after exercise. Diabetes Obes Metab 2004; 6(5):
332-7.

Song WY, Choi JH. Korean Curcuma longa L.
induces lipolysis and regulates leptin in adipocyte
cells and rats. Nutr Res Pract 2016; 10(5): 487-93.
Navekar R, Rafraf M, Ghaffari A, Asghari-
Jafarabadi M, Khoshbaten M.  Turmeric
Supplementation Improves Serum Glucose Indices
and Leptin Levels in Patients with Nonalcoholic
Fatty Liver Diseases. J Am Coll Nutr 2017; 36(4):
261-7.

Moradi Kelardeh B, Azarbayjani M A, Peeri M,
Matin  Homaee H. Effect of curcumin
supplementation and resistance TRAINING in

patients with nonalcoholic fatty liver disease.

Journal of Medicinal Plants 2016; 15 (60):161-172.

29 Panahi Y, Kianpour P, Mohtashami R, Jafari R,

30.

Simental-Mendia LE, Sahebkar A. Efficacy and
safety of phytosomal curcumin in non-alcoholic
fatty liver disease: a randomized controlled trial.
Drug Res 2017; 67: 244-51.

Kim HY, Park EJ, Joe EH, Jou I. Curcumin
suppresses Janus kinase-STAT  inflammatory
signaling through activation of Src homology 2
domain-containing tyrosine phosphatase 2 in brain

microglia. J Immunol 2003; 171(11): 6072-9.

oLy

31.

32.

33.

34.

35.

Kumar A, Dhawan S, Hardegen NJ, Aggarwal BB.
Curcumin (Diferuloylmethane) inhibition of tumor
necrosis factor (TNF)-mediated adhesion of
monocytes to endothelial cells by suppression of cell
surface expression of adhesion molecules and of
nuclear  factor-kappaB  activation.  Biochem
Pharmacol 1998; 55(6): 775-83.

Abe Y, Hashimoto SH, Horie T. Curcumin
inhibition of inflammatory cytokine production by
human peripheral blood monocytes and alveolar
macrophages. Pharmacol Res 1999; 39(1): 41-7.
Suzuki A, Abdelmalek MF. Nonalcoholic fattyliver
disease in women. Womens Health (Lond) 2009;
5(2): 191 - 203.

Frith J, Jones D, Newton JL. Chronic liver disease in
an ageing population. Age Ageing 2009; 38(1): 11-
8.

Mikami T, Sumida S, Ishibashi Y, Ohta S.
Endurance exercise training inhibits activity of
plasma GOT and liver caspase-3 of mice (correction

of rats) exposed to stress by induction of heat shock

protein 70. J Appl Physiol 2004;96(5):1776-81.

36. Haus JM, Solomon TP, Kelly KR, Fealy CE, Kullman

37.

EL, Scelsi AR,, et al. Improved hepatic lipid
composition following short-term exercise in
nonalcoholic Fatty liver disease. J Clin Endocrinol
Metab 2013; 98(7): 1181-8.

Hallsworth K, Avery L, Trenell MI. Targeting
lifestyle behavior change in adults with NAFLD
during a 20-min consultation: summary of the
dietary and exercise literature. Curr Gastroenterol

Rep 2016; 18(3): 11.1-7.


http://umj.umsu.ac.ir/article-1-5269-fa.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-20 ]

Studies in Medical Sciences, Vol. 31(7), October 2020 @

EFFECT OF MODERATE EXERCISES, CURCUMIN AND THEIR
COMBINATION ON LEVELS OF LEPTIN AND HEPATIC ENZYMES
IN ELDERLY MALE RATS

Minoo shirpoor?, Asghar Tofighi *, Alireza Shirpoor?, Leila Chodari#, Masoumeh Pourjabali®

Received: 01 May, 2020; Accepted: 10 August, 2020
Abstract
Background & Aims: Nonalcoholic fatty liver disease is a common liver disease in the world and most
studies show that there is a relationship between aging and the prevalence of this disease.
Regarding the side effect of chemical drugs, it is better to control and treat this disease by changing the
lifestyle and diet. In this study, we investigated the effects of 8 weeks of moderate-intensity aerobic
exercise training and administration of curcumin supplementation alone and together on levels of leptin
and hepatic enzymes in elderly male rats.
Materials & Methods: Thirty-two aged and eight young rats were divided into five groups: young
control, aged control, aged-curcumin, aged-exercise, and aged- curcumin-exercise co-treatment.
Results: After eight weeks of treatment, the results revealed a significant decrease in leptin after
curcumin administration in compared to aged control but there was no significant changes in amount of
hepatic enzymes. Moreover, 8 weeks of exercise training did not have a significant effect on the amounts
of leptin and hepatic enzymes compared to aged control group.
Also 8 weeks of treatment with curcumin and exercise together decreased the levels of leptin and hepatic
enzymes significantly.
Conclusion: The results of this study showed that consuming curcumin and moderate exercise training
has positive effects on the treatment of nonalcoholic fatty liver disease.
Keywords: aerobic exercise, curcumin, nonalcoholic fatty liver, aging, leptin, hepatic enzyme
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