[ Downloaded from jssu.ssu.ac.ir on 2026-06-28 ]

[ DOI: 10.18502/ssu.v31i3.12806 ]

A\ VA RYRR O | PR T i O3 (Bgho Sl (S pale oIS Lhdgy (oode alo

VEANYE: o 08 7,6 VF-Y 018 35 cdw o louds (S g (w090

T 3 4 3 0 3las B yao ol yob Al (39LS Dby o Wil
o 3% WS 4 Wwo 5B g0 (o guil 49 Cwnglio g FGF-21

(NAFLD) S p

\ . . " \ES . \ .
Gy €l @olo 7 ool Je o olc )y doxo

FGF-21 gl j 48,5 o)lac (6,8 oS0 b olyors (HIT) syids ogls (apod il oy ol 3aiods 5 B td0iiio
oz 3 S Jellog,S T 0 0, S VAB B VP (59 L atie (A (sl Sy ol Al 5y Ve sl im0 (9
abgs e 09,5 g0 For MO/KY 590 L 48,5 JoSo lobge (y)5 aax g5l .aiod ools )18 o lactHIT 4 o,lac HIIT
iy Sy duoy0 U0 B A ol b add> 10 g alin ;0 dud> O w@lin A S & HIT (15 SS9, .0l 0ail 55
Shal 6ol 48,5 ojlac Bpae o HIIT (a5 atan A 5l as pdgus! ) Caglin 5 ouS FGF-21 mlaws .ol plox]
A ol P <e/e D (5 lolins pdaw jo aog,S annlio gl (S omdiss 9051 9 48, s il lg 5JLT

)5“04) (p='/'\T) O)L»AC+H”T 9 (p=’/’\~V) 45),‘> o)La.C s(p:’/’\) H”T 6&05; L) kJ‘o'oJ}‘“"‘ aQ wBLO.A I@'Lﬁ
48,5 o,lac «(P=+/-¥Y) HIIT lrog, S o suS FGF-21 gl 0g Fomb JaS o ‘-\-25"3;‘\%(;‘-:-“36)“3@-’“
Sg pYb gl sme ey 0y aS S 09,5 a4y G (=21 YY) o Lac+tHIIT 4 (p=+/-19)

Ceaglie FGF-21 grlaws S5uge Goybo 3l a3 o)lae (6,05 JoSo b olye 5 el (o855 (o8 Vel 26 oS azmnct
il Ay oage p (6 ko ol S8ty S o ) segee 5 WilgT o0 9 NAFLD a5 Mo Lo )0 (pd gl &

9 FGF-21 g 43,5 ojlas Gypao b ol pod Wy (29ls @liyyei 1l 3olo suiz s i e ogin oo ole 1€l
AFY 05 Bodo aupd (S pole olfiils Lidgh code alme (NAFLD) ASUlpé Oy oS 4 S (gL sige o gl 49 Cunglito
LEA-AY (T T

Ol 3 gizms gollanl ST 85515 3 gimm 359 (o is9 pole 9 (P2 a3 29 5
TENYFAVYAS: i G930 yaghoubialib5@gmail.Com: ;Susg Sl Cauy ¢+ A DOADD « A 1 alie(J ganno d3kauss 95)%


http://dx.doi.org/10.18502/ssu.v31i3.12806
https://jssu.ssu.ac.ir/article-1-5904-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-28 ]

[ DOI: 10.18502/ssu.v31i3.12806 ]

2 ople () Wipioe gy 92 5l A 039 9 595 L )L
3 Sglie jligen ouils,S5b o FGF-21 xds oyl
O Ojy M (Sl O Sl b Bl Sl
5 el GalS w53 535 5 0 Sy pdlSs s rals
Gpae Gl 5 Gelpmdl 22 Sl al33 Loy SIS
U A S A I AR R DI PRV ISPt
S 00l S yuw FGF-21 (5 a5 Sla jige 10 a5 Cowl onls
oo ylas a8 wiols les 1y g i Sloll 5 oS el
AOY) asbe NAFLD 51 ol oWs! o o] cosal
o Kal, o ls sloawzs oljs les NAFLD a5 Tl
AOF) cad oyws 50 ol olys Gl o5 Sboyo
Syl gl Wliige (T S Sl a5 x|
isel it S |y oy AT 5w ials | guS
ol Jol b3 plgieds (Fa) S po alBlas y cudlage
olas (8 addllas G .(VF) 058 0 4oy NFALD (6l
gl 3e ssbas Wi elitul (5555 cnped 45 Sl
Alanine ) lawilseisl VT 5 WS o
Fie pleoys S 5 as zals 1 6 (Aminotransferase
wibss zihe NAFLD (gl a8 0005580 5 o5 ase b
Sl e plate pbl a4 ol il poje (Jenlh 00)
G970 Fkos sy aslin So all g s gelil
High-Intensity Interval ) a,as osls o pes (VF) ol
5 oS leoys L Ja ol 5l JISe (Training
Goygs ol Jlos a4 o5 col wads clld glaosls
Spdice NS S oad byl b el
as woly olas (Y+10) o, Ken 4 Hallsworth .(\#,\Y)
S sz Tobe @z B by wlgioe HIT (505
Aspartate ) ;lawil soiel Sb,lwl 3 ALT o)
siels NAFLD 4 S ke o 1, (Transaminase
Portulaca ) 45,5 g8 olS Koo B,k 51 .(VA) amo
48,5 ol (oL slagls o 58 aey 5l o (Oleracea

9 S (somedS pd (ead e Gloys sl i jeba
43)9- (\C\,Y’) .)9.4‘4‘5‘0 oolaiul AS.JBJLA.A WM ).»L..u

\F.Y é‘é)" A o)lo.& S 9 ™ 039°

Non-Alcoholic ) JSl.e o> oS (5 ke lasl

ol ¢ Ludwig Lwss LeynJsl (Fatty Liver Disease
e b ooz a8 Gl oy slp VA o o
o glal JSIhas 5l s B pae Al sy o )81y aisLil
P ez Yoy B3l i 9929 olsieay NAFLD ()
4 605 Jobo ol samlad 5 505 slaJsle
S 0 Wb i S pad Gl S8
Non-Alcoholic ) L joes Cosbagilin!
2 2rx oy Bl G 9539 lsieas (Steatohepatitis
S sladshe ol 5 Sl L olien wgaS sla sk
Sord Oan b L (oS sladshe pud Selb (Jlaglgrea)
4 NAFLD ¢é i 5 alys bom sl () 095 o iy o5
Carons ol 45 Cansl 0000100 (gl piroiz aigld 5
Sfles Pzl 5 oze Sl (gialeST Gl vz
(Sl NAFLD ol Lol s Jelse cunl (5005 500
FUji (F) aiies gl 4 Colus poe 5 codud e
Sacr swyp & Goee glllie o (VY1) l)Sea 5
2 gl & Coaglie eyl g el Slo S Calise
 Coglie walii a5 Wo)S eyldl g axitle, NAFLD
S JAS 53 (oot o5 Wlgior hlew nl 5o gl
oud 3 Lol gl (F) wily ails onge 5 lom &
(Splio lagen JyuS )3 age G 0S5 Ly
S5k &S 53 Gl Jelse e plie 5 Gl gl 4 Coils
5ol sl oShee b g ads s Sl (0) aiS e
b 65 Blse 9 NAFLD ol 0 bnUsila

VY Mg pd ad, Jele .(0F) il 3o ol
x5l S olseas (Fibroblast growth factor 21)
A ey oS L osilly loys slacnSla
FGF-21 .(0.Y) ool 005 zykae NAFLD (gl ozles é
550 60k Ol 4 oS ol Gelagls VY (i S
il B3 5o 655 melas b FGF-21 L(A) 55800 o

O3 (9ot (Sloyd = (Sl lods g (S pale oGS alo


http://dx.doi.org/10.18502/ssu.v31i3.12806
https://jssu.ssu.ac.ir/article-1-5904-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-28 ]

[ DOI: 10.18502/ssu.v31i3.12806 ]

Sy 5 cales Ol el pielas L Gillas
sl Lyl o g U LY gla i o alKiyles]
a0 YVEY b o SGH0 - olidg, acls VY a5 >)
RNV APP I KVE 31 K-SR IV [ RVPIC O PR Y JX e W
o, ooled iz b b )55l 5 Slal atie G )
5 A5 I8 O oldE ) Cod aie VY w4
» 9 olai jebay ew (V7)) wals NAFLD « S
g osbas el oz WS S 098 T e e bl
D el (o B) 09,5 52 50 pls olawi U olact 1y o3
bl (oo ls b silelisl ez HIT cnpes IS5
Vo St (dads B) alan SO Dol s el 09,5 (sla,
o b BB e F) e g b o 4o 4233 10 6
g b b asloy ole)s Jls 69, » ol 4 az s jho
spbiiedr e g LT 0T g5, oass 58l 5 0,5
L ooegs ey S (505l i ped Dol BB (e
ab ol et iy 4 oS 5 ) eslisd
093] eomly D05 b 3,5p,5 akBs Vel am (ululenl
4L AEB Y e (S g g g £950 b)) g
500 Ollgs a5 ol bl iolidl adds o 56 ¥ ol
w3 oo Glas a8 800 lahagh Wil Gngs 4 B
VOZmax g ols)5 Jl aicivn Cepw G oYL bLS)
E<-/+-0 dI=+/AF=+/AA) 3ls 3429 ;i 2lyme o,
5 il d>pe 51w colial 59, Yol am (YY)
SSSgy b Lzl oo asby MOZ2mMax 5okl
V Joles a5 aicinn Sy o0 VO Sals L HIHT o 05
Jd el il g addo o o Ve Gy g glado VD
Jol dide o aiiy Co g 2oy VO ul b beeldled oy
Sy doyd A lawgie il b b yws a5 ws all
Wha )0 g Aldoy Sy Jo,0 AD pgd Alda (0 g iy
Ohb B g bl p)lez atio ;5 g ddn Sy 200 30 o
Vo dels b coliul sloosls b plbul oZin atis
b Jol a5l aicin S o 2,0 Ve ol b yau g0 dado

s 0395 ObL U pler atie lal 5o o3 Ve g pom

\F.Y é‘é)" A o)lo.& u.ig. 9 ™ 039°

FGF-21 gt 1 455 0 jbas 3 o 3l by yad il

ez sl 5 ¥l Gl 18 e (0558 Dlgrea
3l e eimen 09 o0 aSlll alBais caid gl
SlaS 5 (VY sl g5k 5 C pealiyg B ey
oo 5 5 3 Sras I Gk 5l 405 o las
VOV IV N S C SR VOV [ TS TGP SORIPRUEL R PR PSR
Ig5- el 4 (Fatty Acid Synthase) e o,
Jeeo el (Acetyl-Coa Carboxylase) .Sy s
oadoslaglis s (YY) 05d o0 dd orwlannSTyy
I3 S el 0yt 5 oSl el s el oS
Bl e Ol ad s (YY) wijls gloo o gg)ls
3 oeleel 4 ol Bl e slasd 5 5SHS
LT asol (Jcplt (YF) &yls NAFLD a0 S ) les
Sl 1y o] Jlisl slapusilSe g NAFLD wlgs o 48,5
5 2isslom ATl sgemme ;0 s Lastin jeib B
30 2550 Jelge g pdams! 4 Cwglin &0 NAFLD iy
3Gl 508 Sl azgil (rizes 5 cel alaly O
2 B 5l ont SloromlSe S0 & ! Dl
g 50 gl 4 Cwglie o,k 5l cobs ¢ NAFLD
550 Bub 51 (V) el ouds aildS g ko ol e oyloyo
5 Bhs oS Syee )3 ABI D 0 slaaoy waxsil
i g NAFLD loyo g Ju8 j0 48,5 JoSe yas
)...:l; G ooyle Ll jo pols Gubiss el ol 0 ol goldS
FGF- zhw p 1) 48,5 oS Gpae s HIT o555 o o3
3,50 NAFLD laise ;o Gelgail 40 cuaglia 5 505 21

w223 )18 (o

S olyen 4 gaslom b b 02 g5 5] SOl gk

PBile] 05l 4y a5 35 (talejl 05,5 a5 S 09,5
b by ol &b 5 Sy g Yo 5l Galins ol )0 .0l el
aS o eolatwl atan gl s 9 0,5 VAD B VP J5g akals

20,5 6l L Sy pgle olKiily Sllgs oBislesl

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v31i3.12806
https://jssu.ssu.ac.ir/article-1-5904-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-28 ]

[ DOI: 10.18502/ssu.v31i3.12806 ]

e ¥ o Jooz 50 (TY) Q0,5 iyl ain A Sow a

Lol oo &L Sl LHIT oy a3

A 4
A Y
VY A
4 A
AR A
Yy A
Yy A
Yo A

a8 Ve o an (0,5 gile az 0 YO B YY) 35U sles
2 Oiles] sloads) G i (g g s ol
Gy o g ol ools 1,8 jeuay sl oKiws slaSal>
Silwloz Cam aido 1 Do 4 alBs o 90 Ve e
o phee g oy Gy il ) ey ol 0l 0
SS stlw azyo Ve 58 50 g Jiie ¥ oo 9,5
Bl adSs G 5l 5 )0 (655 s el a0l (65l
b b ool ptit 5 ool pares Jsboa b 5 o a8
L oS FGF-21 xlhas 09 Sb il g4, Sl o>
ol oSl S 1oVl a8, o i islesl oS 5l oolasul
o las b oamie YL ,eiS 5L (Quantikine™ Elisa)
05> S gl 285 )15 bl o9 MF2100 Sluls
O gyl s oS s ikl eus 5l oliiul b Lusls
b9y 4 LoDy gl mhaws o (g S0l S g
ooy U (5l JSingiSlos gl 5 5,5 oS Ly 1)
Coglie dwle (gl 0 (5 ,505l0l DEIAL897 5Ll

VF+Y 018 35 cdw o louds (S g (o 090

HIT o SS90 Olss 1) Jgon

Vo Sad b adBo ¥ Sl 4 0,58,5 b el £9,d 09
b o0o,S0,m g 5o Y0 ol b dado Vg dads 0 e
48,80 Y B 10 e VO Sal L Ao ) Soe 4 50,50

09,5 ;0 b, waw, bl 4 daads o e Ve Sl b

4 Js!
A pyo
A Py~
A el
A e
A s
A 2
A e

2 0l gy adlhie jlad s oS (S e slagis

siliolS it )5 b 5 5 5h5leez s oLl >
U as olwl ances 5l am g od sols giitacts Ol lawgs
oS gl as s A u_ﬁ Jeibl b a8 5 olF j0g 0ed j0gs
48 gy b Levojlae Sdaid sl (slgime i b
50 R 3o (VA) o o laskin] g oauds ool drwgs )L_e
Sk B 5555, s ol S 555 oKL
a5 ol )53 3lelS 0 )goa abgy e sloog S 4 p S5kS 8 (slila
5 Opymed ddz 35l e el FA o, ol (YA)
OelS Sl oS 5 (Blae (950 By5 b bt (olesl 5l oy
e ahoh) b 5 (255 52 slie oo Ae B8
3o Aol g Nt (B9t (p 55 kS o il
s T S g b radline Ojg0dy s dundd (UISS
2 ool el ooz Ol 5l 655 093 T (g e SIS
o anlss aaleslalyd (3l Jlaz o ol (5 aiged

55 Ghlaslads) o assed ip s (s3lulizr gz o il |

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v31i3.12806
https://jssu.ssu.ac.ir/article-1-5904-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-28 ]

[ DOI: 10.18502/ssu.v31i3.12806 ]

3 Jole @l i@ slaog,S (lgal Zolaw dumlio
Lol g s e 5 815 (25 46,5y ol 50T
P=rle2) g F=NT-2) 5)ls 099 (5o e glis a8 )5
9 el ]l 45 ol LS (S5 s 9]
48,5 olac «(P=+/++0) HIT 05,5 @ cad JuS 09,5
YL gl xe yebas (P=+/++Y) o,lac+HIT o (p=+/- 1))
i3 ojlar Gyae gloog,S 50 Lewdly (sl gl 09
P>+ 0) aid odnlive gl o lact oy pad g HIT oy o5

3 ol @l @iz Weg )5 (el ganil 2 Caoglio dunn Lo
elgedl @ Cuaglio (oS 0l i a8, bSy bl LT
P=rle2V g F=OIAT+) o)ls 0gzg (g0 e gy a8 )5
a Cuglie Olie a0l Glas (S il G9e] @l
(=+1-\Y) HIIT 05,5 & Coms S5 05,5 55 oo
)9-544. (p=‘/‘\f) o)La.c+H”T 9 (p='/'\~Y) 4\3)_'> o)l..a.c
oy S 5 edgmdl 4 Cuaglie Glie 05 VL ()0 gme
o ojlact pes g HIT 05 85 o)lac (8pas
Odgmdl 4 Cinglin duslio N loged (P> /0 0) vl cowlive
&l 1, 48,5 ojlac Gyae g HIT e atin A Cdlae
.MOGA

5l Jols ol r@uizi ooy ¥ FGF-21 zabaw dunlio
$0S FGF-21 zlaws oy a8 ols (jlis a8 b il g LT
o)La.C d)m 9 HIT RS acan A )‘ o= d.:.o:u 6&05;
P=+13Y 5 F=O0IYVA) o)ls sgzg (5l e oglis 8,5
605 FGF-21 zhaw a5 ol (lis S5 e (y503] gl
9 (p:’/’\c\) 43).> o)l..a.c s(p=’/’\~\~) H“T (_ngos)f B
A 09,5 4 Camnd (5,0 sixe ysbas (P=+/+ YY) o lac+HIIT
6&09; 3 6&.«5 FGF-21 éa.w O O )JYL’ J}—US e
aid sanlice Solas o)lactHIT g HHT (8,5 o )lac 8 pas
Cllaie (gauS FGF-21 o aslie ¥ jloged jo (0>4/+0)

NG PR W 43‘)1 d.éj>' o)La.c dfa,ogH”T u:)o.;w/\

\F.Y é‘é)" A o)lo.& S 9 ™ 039°

FGF-21 b 1 48,5 o lac g ayoud o19ld @by yoi 130
o lilgod (edgil 4 Cuaglie (23] Joe 5l edgel &
Homeostatic Model Assessment Of Insulin )
Gl b 0,8 SO bg, ol 5o .0b colaxul (Resistance
slaglayl 09 090b oV il (el am (ol
AL s el YO L ol HOMA (e b alfiules]
(V) 048 o 4id 5

bl Julox g 325

Loools (crb ajsf sy St Sy 9mlS 093 5
el Oglas o5 (5,0 cre S S ol oslaiul
5901 il 5l i gLy )5 oy Lo (y903] g
)‘ LQGB; ‘5..5.7 c\.......vl.a.n 6|J4 o..\.n))f oolaw! 43).'0& wb)ls
5o 50,50 Sledbl o ooliiwl (S'g5 cohad (yge;
. SPSS version 16 s Lal ,l38le 5 awgs o5 )5laex
285 I8 edoisay ;25 9,50 P<e /00 (5l gime

S el

J_‘>‘5 ‘sa)Lw‘ 0‘)1 olf_......a‘.) Ja_..uj.a é—a.m U_" J‘)B"B}"
P RN U PR S I
(IR.IAU.BOJNOURD.REC.1401.003

Sloadly rizen 5 jhas Sl 5 Sils ¥ Jpazr o

s Al pegan o aali o uibly LT oilel g0
G didly Sl it o 483 o jlas S pas 5 HIIT
el 00 48] 3ading (glmog S 4o
s @i glrog, LAl (95 S ol5 ol dwulio
39 s o 45 0l LS ab Sy il ly 5T I Jol>
s HIT (jos aiin A 5l ey B sloog 57 slisil 55
SF2VIYYA) ol 052 (ol sine gl b3 ol b pae
S el a5 ol (i (S5 ol 93] b (P=2 /)
05,5 4 L S)losie jsbar J5US 0,5 o Ll (o3
o lactHIIT § =+/+-Y) 6,5 ojlac (p=-/++\) HIT
05 S gl Ll g YL )b ge jsbay (P=+/- 1))
s HIT e s ojlac (pae sloog,S ,o Lil

P>+ ]+ 0) oz sanlive  Fglis o lact 'y o3

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v31i3.12806
https://jssu.ssu.ac.ir/article-1-5904-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-28 |

leS.».bg@L}.c).\.om -

48, Sy illy Jelo (ygey] sloaidl 5 3o sloog S el & Caaglie 5 Gelgend! S 95 FGF-21 oy anglin Y Jgor

&opeey YPIYYA ARINAE=AA S VYY/FEVVITA VY IYAEA/AY A TRRE=VVIN (mg/dl)y ;5415
&ope iy NARYd SAAE=VARY VIYAL- /A8 <[AAL- /YO Y/PALN AN ng/ml)y S gusl
&y OIAY NAER DIFAEN/YY BIYSE- Y VIV ¥ Oredgml 45 Conglie
&opony BIYVA VOIFEY/AY VOIALES VOINEY VY ALY/ (pg/mg tissue) FGF-21
Gebos sloog S op (P<+/-0) S sire gl 09y & el 00y )Ly Jlre Bl il 1 Siboe & g0y polie
10
8 *
= 6
kS
£ 4
E
= 2
0
e HIT ebae HIT+. as

etz gloog S 10 gl s Cuaglie e duglie 1) Lloges

P00 syl soe mhaw j0 S8 09,5 4 o o sire gl ailis

25
* * =
20
T
=3
4
W 15
£
B
=
= 10
o
L
[G]
st
5 ‘
0
J =5 HIT oslas HITH+e ) lae

et glrog Sy S FGF-21 zhw aolie Y jloges
P10 syl soe mhaw j0 J7S 09,5 4y o o pixe iglas aslas

Jolo iz 3 s NAFLD & S sl 5 s

Do Vsb iz p 2l w0 b oead wdl slao,

[ DOI: 10.18502/ssu.v31i3.12806 ]

5 oslizuls 50 NAFLD (ol loes Joo oK olyicas
S Rl cel Con Yok oz 2l w3, 285
OBl (Y) 05l oo % ) 5 Oedael A Coglie (95
alas g0 3S6l5 Jami jo PS5 Lil ey g
@ w25y 5l B gl 4 Coglie sl moee (Sl

VF+Y 018 35 cdw o louds (S g (o 090

S HIT (05 0,90 o il oy pols anlllas 5 o
asdlle s 09 NAFLD o M b, o gl
el w5 b lbo, Gue SYsb adss a5 ol lis ol

4 Cuoglio g (gl 3595 mham (s (359 GBI Lz

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v31i3.12806
https://jssu.ssu.ac.ir/article-1-5904-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-28 |

[ DOI: 10.18502/ssu.v31i3.12806 ]

oldine sl FGF-21 clile aasyl NAFLD
FGF-21 gl azy b6 _zals L BMI _zals o sl
zobw (YY) oK 4 Takahashi .(f:)sg ol s
s NAFLD e ;5 1, ooy FGF-21 mglas 51 VL
g wols lis |y teglie oy yed atin VY 5l o o] LialS
NAFLD s,y 5 6,u8sl> sasmoglis 1) uals
FGF- mlaw iul38l a8 conl sals o Lol (F)) wols s
o) @ bgye g conl plyciSy Bl lagogeil 0 21
o g GRIBIL LU o (1) o9 asl o FFA
o)l Splie oYL gl ls sl Soge;] Lo FGF-21
8ly 35 FGF-21 oyus zoban ial3dl ol a5 canl o
5o @B glocdl o FGF-21 4 cugline 9525 51 U350
wiloe NAFLD 5 8> Sdsbie oSS iy il
Beizs 50 (Y1) o, Ken g Henkel Koo )b 51 (FY)
gl gl (8555 e a5 weh Gl g iwee
L a5 NAFLD « S slabse ;o |, g5 FGF-21
b i3l ol 5 oo oo Gial3dl | gy onds Wl L13é s,
S0 Bk 1 (FY) 0g olen pdaudl 4 Ceglie Sguge
Micro  RNA) LRNA S ol wasgl
305 Ol s, 3l om S e e slroaS ke
5 Xia0 (FF) aiten 4o 5 5o L MRNA (o 55 5 ,b
S35 oR9° smelital (22559 nyed 3B (V1) ol Sen
oS FGF-21 (lpe 556 LMIR-212 41, (s 5 Jlgs
Ol g w3ls 18 oy n 5,90 NAFLD Joo slaige 5o
o2y b ool 4dss slo yige oS 0 MIR-212 45 wis S
G b Al )0 99d 0 plo vl i 02 2l
FGF-21 (559 s MRNA mhas iz en lioo a5
5 05 pelald ety gl )9 MIR-212 Lavvgs ite b
ol s ol alS b ige .S FGF-21 mhaw ol
Oz (FO) ad wgSae (SB35 e hawyl W,
FAS 5508 35,k 5l MIR-212 45 ol sasoslslis
s NAFLD (c,les ws, ,o SREBP-1c 5 ACC

Ol pol> B b 5 K0 (S (FF) il e 35,50

\F.Y é‘é)" A o)lo.& S 9 ™ 039°

FGF-21 g 1 48,5 o bac 5 asod o19lis &by yoi S

ouiS ity G udged!l (YY) Wiloads aislll Oy
Cl\-Jorml (ooebald yate & Jabo (nfign @oulS
(Sterol Regulatory Element Binding Protein-1c)
Foe sy Golopades oS Jole plyiear a5 sl
(YY) sy e axilis ACC s FAS sl jismd o
Oty 4 Wad e &5 &S szl o Gawes NAFLD
AL S 0 @z a2 s oS sledsle o,z bl
S8l ) (o7 e Gl Sl as > Gl 5 (TY) 098 s
3l o ;0 Iy NAFLD o asecl )0 g oads 0S5 0y
s 45 by las jol s sleatil e (FF)
Sals sl 485 olac b oS5 0 s ks HINT
3 Odeedl A Cglin Sguy 3 oS FGF-21 zhau
Glyp ol s Jelse .an NAFLD & S slae,
gl 4 Sl o g (cadeed s (Sl NAFLD
dgupp FGF-21 L a5 ol saesloglas a5 stwn
LS oo eS| gauS jeslal FGF-21 N Iy
Sonte 1y edgmdl & Gl e g a5 e ablie JSlr
S leear gl o FGF-21 iz p (YO) sl
ol Sz ) san (FF) Wb oo 48,5 L s nlSsle
Ol 1y (eBiys Gaped 5l am A Sl Gl ma 5 aS WS
0 FGF-21 o g5 a5 w8 culs cliiss plo (1Y) wisls
olPl @l wmy, oley g (G255 el Sl am alae
e Giyb 5l oS 0 1, (Lipophagy) s5lsed 5 sl oo
AMP-) AMP Lig onds Jlab LS ufiey 4 4iadls
Y (YA) aes o 5| (Activated Protein Kinase
309 5l o 1y FGF-21 gus (g5lusliT il o Sdgilie
ool 3l cubs hlas o a5 jsblen S Sgde
Gl ohless 5o FGF-21 (g3luslsl Loyl 4o (FV) Cansl
FoS pllo S8l b aslie 5o 5 ceidgudl e 4 Sl
Gz SO0 (VAVY) o, 4 Reinehr Ll .(¥4) el
355 b OB 0sS L aslie o a5 wols olis G Jsb 5L
GVl i 5 FOF-21 oy gl Glo l5558 Loy
L Sdplie pgyois o b9 b oloss Ll aals )

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v31i3.12806
https://jssu.ssu.ac.ir/article-1-5904-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-28 ]

[ DOI: 10.18502/ssu.v31i3.12806 ]

Glutathione ) ;kSgs, ssbylS  «(Transferase

3S)T 68 Gelle iz 9 Lialidl 1) 55l 4l5 (Reductase
Uhge dan g adS WS o 1, NO 4 (Malondialdehyde)

e )l S ad sl edle (OY) o ralS Sl
ol oblS o o ¥ Kl gl o ol mbs
Sl 0dgi gl oads aslin Jle oS L ad 5 (V) cul
sl 5 (Eicosapentaenoic  Acid) SiglislsSo!
(OY) <l (Docosahexaenoic Acid) SsgliKal;sSss
Gl oyl @83 ol 0 N3 4 N6 Gy sl Cos
pas |y sl Cawal Pl s a3l ol ¢ (V5] 2eS)
50 aS-N-3 4 N6 slil e oz ol cad o Jolss
GBI NAFLD jls sl e = 318 0925 (026 slams,
o, ol YU lgime (pl aS Cnl oo Lo (OF) was
odboslo s aes o Slidlas cusls oS ol 4 ¥ K
ROS uJg jlee ¢l ad 5 Sl ojlac yloyd i o5 Col
(DB) 35 co 595 4 Alunly O yaoay A5 0 TNF-aL 51 _ab
oy del YL Jlade A cl oad oyl Ko B,b
el 595 2 1) 055 Silan Jl 45 @83 0 ¥ Kl glidlye
Frms G20l S oo Jlasl FAS 5l (oSLaS 5 5lhandl 5
= 0y dsmil & Gl Sguge a5 (OF) S)ls o o, TG
2oy G ¥ Kl glidle Gy sl (gizen o)l
) hlie SlodlSe Gb | el 4 Coglis ials
slodg, SIS x5 haag,S s | Sl alex
i el b5 sl L sl sla sl S50
5 el 05,5 53,5 Jlb a5 35515 wslicl 5 e
el & ol SoZdly 13 SIS e sl o

OY) Sl oo pll 4

9 H“T M ).uL oMQuLw) ),ol.> “3:5_7:", CJL,) 5997“ o )Q
59 oo el ailb o NAFLD & S slao,
é.\).'a )| 43):> o)La.c 6):5 Laio la o‘ro.b 9 ‘_,’_sLQ...m.. HIT

\F.Y é‘é)" A o)lo.& S 9 ™ 039°

9 ‘_g..\..S FGF'21 C_‘a..u 45).’> o)L.a.c d}.a.a ahan A as ol
Uil 38 NAFLD a4 M sl yige 4o | cpdgudl 4 Coaglie
Sy 29l OlS naske Sl (S plsiear 485 ol
Sledlas ¢ SlansT sl casls slls 5 (FY) ol on
9 u}-ﬂ)lj‘ 443).‘> )I 04 ‘..\.‘> ..\..39“5.” 9o (fA) Mbsa (S’YL’
slslis Sl sl Slelas Sl Gaenl
sobas SleS 5 cpl wlesls las LPS L osad S peu
(Nitric Oxide) G, oS! odg 51 4z B
ci5 AP M jsba ol nl 2 odle S oo 55Tl
—i505 3956 L,eSB o (Interleukin-6) £ .89 ]
s NO (Tumor Necrosis Factor Alpha)a
g KIM (F2) wols zals 1, Sl ki oS S s
Slgiiey cisls plol Yoot Jlo o aS adon o o) Ken
IL- s TNF-a alox 5l Sledl Jolse MRNA L a5 ais )5
(B+) 35800 295y 593 & Ally (B9, @ 4> g 18
Sl i a5 Wols Las Y Y Jlo o 50 oK g Lee
3Ot S5 55y 53 (sotee GBS 483 oLS ol o)l Ly
(Oxygen Species Reactive) s 5.S| sbbass o>
Jssse 9> 5l i ke TNF-00 b sass W Jslocys,o
Intercellular  Adhesion) V- Jslo  (po Sz
Ee 48 3 oLS .(OV) )b B9, sla sl 9 (Molecule 1
dul (o895 50 aile SlowuST 5T sbapaliy Lol
20y aas ol ol ejlac st s 1 (YeN)
@b WS bl sl gly B Salme slegbse
el 48,5 oS ol ojlas Shes Gpas a5 ol i
5 (ALP 4 AST ALT) o5 sSke slacas ials
03955 3 oy oSS ol rhan) alST o Shee slacins
ok 48,3 oLS (ol ojlas cnl 2 opdle 955 0 (055 0
SYBI (Superoxide Dismutase) ;Ugemss oS! g
Glutathione ) jlasl,  esbsls  (Catalase)

Glutathione S-) ;l,ausl 5-S-e564l5  «(Peroxidase

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v31i3.12806
https://jssu.ssu.ac.ir/article-1-5904-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-28 ]

[ DOI: 10.18502/ssu.v31i3.12806 ]

Sy pele dBails gl plalS g b slros gl
oBils (5)5ld g Gimghy Ciglee (yizmed 5 (Jled Lol
&)l oo 3l 8 gimn axly oDl olﬂ

o)Lx.; ‘5".9 L5‘°|'>

.o)L.\.; 09}9 :ééub )\5 &)Lﬂg

FGF-21 Thw g ad 5 o5lac 9wl (2gls Wl i ,S0

ol Syt US|y et i Wl o s NAFLD
..\.H»L» M‘b AA.Q‘L)J‘_Q)LA.U

olﬂ oBidls g5 alw, T s yol> iagh
Sl Gghy (nl Bty tall oo 0550wy (ool
Olidss S, 6en Gl 1 0gn ShuE 5 Ll

1-Ludwig J, Viggiano TR, Mcgill DB, Oh BJ.
Nonalcoholic ~ Steatohepatitis:  Mayo  Clinic
Experiences with a Hitherto Unnamed Disease.
Mayo Clinic Proceedings; 1980; 55(7): 434-8.

2-Chalasani N, Younossi Z, Lavine JE, Charlton M,
Cusi K, Rinella M, et al. The Diagnosis and
Management of Nonalcoholic Fatty Liver Disease:
Practice Guidance from the American Association
for the Study of Liver Diseases. Hepatology 2018;
67(1): 328-57.

3-Inagaki T. Research Perspectives on the Regulation
and Physiological Functions Offgf21 and Its
Association  with NAFLD. Frontiers In
Endocrinology 2015; 6: 147.

4-Fujii H, Kawada N, Nafld Jsgo. The Role of Insulin
Resistance and Diabetes in Nonalcoholic Fatty Liver
Disease. Int J Mol Sci 2020; 21(11): 3863.

5-Kucukoglu O, Sowa JP, Mazzolini GD, Syn W-K,
Canbay A. Hepatokines and Adipokines in NASH-
Related Hepatocellular Carcinoma. J Hepatol 2021;
74(2): 442-57.

6-Polyzos SA, Kountouras J, Mantzoros CS.

Adipokines in Nonalcoholic Fatty Liver Disease.

Metabolism 2016; 65(8): 1062-79.

VF+Y 018 35 cdw o louds (S g (o 090

7-Geng L, Lam KS, Xu A. The Therapeutic Potential
of FGF21 in Metabolic Diseases: from Bench to
Clinic. Nat Rev Endocrinol 2020; 16(11): 654-67.

8-Nishimura T, Nakatake Y, Konishi M, Itoh N.
Identificationof a  Novel FGF, FGF-21,
Preferentially Expressed in the Liver. Biochim
Biophys Acta 2000; 1492(1): 203-6.

9-Badman MK, Koester A, Flier JS, Kharitonenkov A,
Maratos-Flier E. Fibroblast Growth Factor 21-
Deficient Mice Demonstrate Impaired Adaptation to
Ketosis. Endocrinology 2009; 150(11): 4931-40.

10- Kharitonenkov A, Shiyanova TL, Koester A, Ford
AM, Micanovic R, Galbreath EJ, et al. FGF-21 as a
Novel Metabolic Regulator. J Clin Invest 2005;
115(6): 1627-35.

11- Adams AC, Kharitonenkov A. FGF21: The Center
of a Transcriptional Nexus in Metabolic Regulation.
Curr Diabetes Rev 2012; 8(4): 285-93.

12- Zheng Q, Martin RC, Shi X, Pandit H, Yu Y, Liu X,
et al. Lack of FGF21 Promotes NASH-HCC
Transition Via Hepatocyte-TLR4-1L-17A Signaling.
Theranostics 2020; 10(22): 9923-36.

13- Tanase DM, Gosav EM, Costea CF, Ciocoiu M,

Lacatusu CM, Maranduca MA, et al. The Intricate

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v31i3.12806
https://jssu.ssu.ac.ir/article-1-5904-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-28 |

[ DOI: 10.18502/ssu.v31i3.12806 ]

Relationship between Type 2 Diabetes Mellitus
(T2DM), Insulin Resistance(IR), and Nonalcoholic
Fatty Liver Disease (NAFLD). J Diabetes Res 2020;
3920196.

14- Chalasani N, Younossi Z, Lavine JE, Diehl AM,
Brunt EM, Cusi K, et al. The Diagnosis and
Management of Non-Alcoholic Fatty Liver Disease:

American

Practice Guideline by the

Gastroenterological Association, American

Association for the Study of Liver Diseases, and

American College of Gastroenterology.
Gastroenterology 2012; 142: 1592-609.

15- Keating SE, Hackett DA, George J, Johnson NA.
Exercise and Non-Alcoholic Fatty Liver Disease: A
Systematic Review and Meta-Analysis. J Hepatol
2012; 57(1): 157-66.

16- Hottenrott K, Ludyga S, Schulze S. Effects of High
Intensity Training and Continuous Endurance
Training on Aerobic Capacity and Body
Composition in Recreationally Active Runners. J
Sports Sci Med 2012; 11(3): 483-8.

17- Gibala MJ, Little JP, Macdonald MJ, Hawley JA.
Physiological Adaptations to Low Volume, High
Intensity Interval Training in Health and Disease. J
Physiol 2012; 590(5): 1077-84.

18- Hallsworth K, Thoma C, Hollingsworth KG,
Cassidy S, Anstee QM, Day CP, et al. Modified
High-Intensity Interval Training Reduces Liver Fat
and Improves Cardiac Function in Non-Alcoholic
Fatty Liver Disease: A Randomized Controlled Trial.
Clin Sci (Lond) 2015; 129(12): 1097-105.

19- Damavandi RD, Shidfar F, Najafi M, Janani L,

Masoodi M, Akbari-Fakhrabadi M, et al. Effect of

\F.Y é‘é)" A o)u S 9 ™ 039°

Portulaca Oleracea (Purslane) Extract on Liver
Enzymes, Lipid Profile, and Glycemic Status in
Nonalcoholic Fatty Liver Disease: A Randomized,
Double Blind Clinical Trial. Phytother Res 2021,
35(6): 3145-56 .

20- Zidan Y, Bouderbala S, Djellouli F, Lacaille-Dubois
MA, Bouchenak M. Portulaca Oleracea Reduces
Triglyceridemia, Cholesterolemia, and Improves
Lecithin: Cholesterol Acyltransferase Activity in
Rats Fed Enriched-Cholesterol Diet. Phytomedicine
2014; 21(12): 1504-8.

21- Alam MA, Juraimi AS, Rafii MY, Abdul Hamid A,
Aslani F, Hasan MM, et al. Evaluation of
Antioxidant Compounds, Antioxidant Activities, and
Mineral Composition of 13 Collected Purslane
(Portulaca Oleracea L.) Accessions. Biomed Res Int
2014; 2014: 296063.

22- Changizi-Ashtiyani S, Zarei A, Taheri S, Rasekh F,
Ramazani M. The Effects of Portulaca Oleracea
Alcoholic Extract on Induced
Hypercholesteroleomia in Rats. Zahedan Journal of
Research in Medical Sciences 2013;15(6): 34-39.

23-Nemzer B, Al-Taher F, Abshiru N. Phytochemical
Composition and Nutritional Value of Different
Plant Parts in Two Cultivated and Wild Purslane
(Portulaca Oleracea L.) Genotypes. Food Chem
2020; 320: 126621.

24- Gheflati A, Adelnia E, Nadjarzadeh A. The
Clinical Effects of Purslane (Portulaca Oleracea)
Seeds on Metabolic Profiles in Patients with
Nonalcoholic Fatty Liver Disease: A Randomized
Controlled Clinical Trial. Phytother Res 2019;
33(5): 1501-9.

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v31i3.12806
https://jssu.ssu.ac.ir/article-1-5904-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-28 |

[ DOI: 10.18502/ssu.v31i3.12806 ]

25- Watt MJ, Miotto PM, De Nardo WD, Montgomery
MK. The Liver As An Endocrine Organ—Linking
NAFLD and Insulin Resistance. Endocr Rev 2019;
40(5): 1367-93.

26- Dehbashi M, Fathie M, Attarzadeh Hosseini S .
Mosaferi Ziaaldini M. The Effect of Eight Weeks of
Endurance Training and Injection of Growth
Hormone Lipolytic Fragment (Aod9604) on Ck18
and Liver Enzymes of Nafld-Induced Mice Induced
by High-Fat Diet. Intern Med Today 2021; 27(4):
502-17 .

27- Hafstad AD, Lund JL, Hadler-Olsen E, Hoper AC,
Larsen TS, Aasum E. High-And Moderate-Intensity
Training Normalizes Ventricular Function and
Mechanoenergetics in Mice with Diet-Induced
Obesity. Diabetes 2013; 62(7): 2287-94.

28- Zarei A, Changizi Ashtiyani S, Taheri S. The Effects
of Hydroalcoholic Extract of Portulaca Oleracea on
the Serum Concentreation of Hepatic Enzymes in
Rats. Iran South Med J 2014; 17(5): 889-99.

29- Wallace TM, Levy JC, Matthews DR. Use and
Abuse of HOMA Modeling. Diabetes Care 2004;
27(6): 1487-95.

30- Do G-M, Oh HY, Kwon E-Y, Cho Y-y, Shin S-k,
Park H-J, et al. Long Term Adaptation of Global
Transcription and Metabolism in the Liver of High
Fat Diet Fed C57BL/6J Mice. Mol Nutr Food Res
2011; 55(S2): S173-85.

31-Brown MS, Goldstein JL. Selective Versus Total
Insulin Resistance A Pathogenic Paradox. Cell
Metab 2008; 7(2): 95-6.

32- Chen G, Liang G, Ou J, Goldstein JL, Brown MS.

Central Role For Liver X Receptor in Insulin-

\F.Y é‘é)" A o)u S 9 ™ 039°

FGF-21 Thw g ad 5 o5lac 9wl (2gls Wl i ,S0

Mediated Activation of Srebp-1c Transcription and
Stimulation of Fatty Acid Synthesis in Liver. Proc
Natl Acad Sci U S A 2004; 101(31): 11245-50.

33- Macavei B, Baban A, Dumitrascu DL. Psychological
Factors  Associated with NAFLD/NASH: A
Systematic Review. Eur Rev Med Pharmacol Sci 2016;
20(24): 5081-97.

34-Cho J, Lee I, Kim D, Koh Y, Kong J, Lee S, et al.
Effect of Aerobic Exercise Training on Non-
Alcoholic Fatty Liver Disease Induced by a High Fat
Diet in C57BL/6 Mice. J Exerc Nutrition Biochem
2014; 18(4): 339-46.

35- Liu J, Xu Y, Hu Y, Wang G. The Role of Fibroblast
Growth Factor 21 in the Pathogenesis of Non-
Alcoholic Fatty Liver Disease and Implications for
Therapy. Metabolism 2015; 64(3): 380-90.

36- lzumiya 'Y, Bina HA, Ouchi N, Akasaki Y,
Kharitonenkov A, Walsh K. FGF21 is an Akt-
Regulated Myokine. FEBS Lett 2008; 582(27): 3805-10.

37- Hansen JS, Pedersen BK, Xu G, Lehmann R, Weigert
C, Plomgaard P. Exercise-Induced Secretion of
FGF21 and Follistatin are Blocked by Pancreatic
Clamp and Impaired in Type 2 Diabetes. J Clin
Endocrinol Metab 2016; 101(7): 2816-25.

38-Gao Y, Zhang W, Zeng L-Q, Bai H, Li J, Zhou J, et
al. Exercise And Dietary Intervention Ameliorate
High-Fat Diet-Induced NAFLD and Liver Aging
by Inducing Lipophagy. Redox Biol 2020; 36:
101635.

39- Slusher AL, Whitehurst M, Zoeller RF, Mock JT,
Maharaj M, Huang C-J. Attenuated Fibroblast
Growth Factor 21 Response to Acute Aerobic
Exercise in Obese Individuals. Nutr Metab

Cardiovasc Dis 2015; 25(9): 839-45.

O3 (9ot Sloyd = (Sl lods g Sy pale oGS Ao


http://dx.doi.org/10.18502/ssu.v31i3.12806
https://jssu.ssu.ac.ir/article-1-5904-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-28 |

[ DOI: 10.18502/ssu.v31i3.12806 ]

40- Reinehr T, Woelfle J, Wunsch R, Roth CL.
Fibroblast Growth Factor 21 (FGF-21) and Its
Relation to Obesity, Metabolic Syndrome, and
Nonalcoholic  Fatty Liver in Children: a
Longitudinal Analysis. J Clin Endocrinol Metab
2012; 97(6): 2143-50.

41- Takahashi A, Abe K, Fujita M, Hayashi M, Okai K,
Ohira H. Simple Resistance Exercise Decreases
Cytokeratin 18 and Fibroblast Growth Factor 21
Levels in Patients with Nonalcoholic Fatty Liver
Disease: A Retrospective Clinical Study. Medicine
(Baltimore) 2020; 99(22): €20399.

42-Fisher FM, Chui PC Antonellis PJ, Bina HA,
Kharitonenkov A, Flier JS, et al. Obesity is a
Fibroblast Growth Factor 21 (FGF21)-Resistant
State. Diabetes 2010; 59(11): 2781-9.

43- Henkel J, Buchheim-Dieckow K, Castro JP, Laeger
T, Wardelmann K, Kleinridders A, et al. Reduced
Oxidative Stress and Enhanced FGF21 Formation
in Livers of Endurance-Exercised Rats with Diet-
Induced NASH. Nutrients 2019; 11(11): 2709.

44-Van Rooij E. The Art of Microrna Research. Circ
Res 2011; 108(2): 219-34.

45- Xiao J, Bei Y, Liu J, Dimitrova-Shumkovska J,
Kuang D, Zhou Q, et al. Mir- 212 Downregulation
Contributes to the Protective Effect of Exercise
Against Non Alcoholic Fatty Liver Via Targeting
FGF- 21. J Cell Mol Med 2016; 20(2): 204-16.

46- Panera N, Gnani D, Crudele A, Ceccarelli S, Nobili
V, Alisi A. Micrornas as Controlled Systems and
Controllers in Non-Alcoholic Fatty Liver Disease.

World J Gastroenterol 2014; 20(41): 15079-86.

\F.Y é‘é)" A o)u S 9 ™ 039°

47-Bai Y, Zang X, Ma J, Xu G. Anti-Diabetic Effect of
Portulaca Oleracea L. Polysaccharideandits
Mechanism in Diabetic Rats. Int J Mol Sci 2016;
17(8): 1201.

48- Rahimi VB, Ajam F, Rakhshandeh H, Askari VR. A
Pharmacological Review on Portulaca Oleracea L.:
Focusing on Anti-Inflammatory. Anti-Oxidant,
Immuno-Modulatory and Antitumor Activities. J
Pharmacopuncture 2019; 22(1): 7-15.

49- Xu L, Ying Z, Wei W, Hao D, Wang H, Zhang W,
et al. A Novel Alkaloid from Portulaca Oleracea L.
Nat Prod Res 2017; 31(8): 902-8.

50- Kim CH, Park PB, Choe SR, Kim TH, Jeong JK, Lee
KG, et al. Anti-Oxidative and Anti-Inflammatory
Effects of Protulaca Oleracea on the LPS-Stimulated
AGS Cells. Journal of Physiology & Pathology in
Korean Medicine 2009; 23(2): 488-93.

51- Lee AS, Kim JS, Lee YJ, Kang DG, Lee HS. Anti-
TNF-A Activity of Portulaca Oleracea in Vascular
Endothelial Cells. Int J Mol Sci 2012; 13(5): 5628-44.

52- Dkhil MA, Moniem AA, Al-Quraishy S, Saleh RA.
Antioxidant Effect of Purslane (Portulaca Oleracea)
and Its Mechanism of Action. J Med Plants Res
2011; 5(9): 1589-63.

53- Uddin MK, Juraimi AS, Hossain MS, Nahar MA,
Ali ME, Rahman MM. Purslane Weed (Portulaca
Oleracea): a Prospective Plant Source of Nutrition,
Omega-3 Fatty Acid, and Antioxidant Attributes.
ScientificWorldJournal 2014; 2014: 951019.

54- Jeyapal S, Kona SR, Mullapudi SV, Putcha UK,

Gurumurthy P, Ibrahim A. Substitution of Linoleic

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v31i3.12806
https://jssu.ssu.ac.ir/article-1-5904-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-28 ]

[ DOI: 10.18502/ssu.v31i3.12806 ]

Acid with A-Linolenic Acid or Long Chain N-3
Polyunsaturated Fatty Acid Prevents Western Diet
Induced Nonalcoholic Steatohepatitis. Sci Rep 2018;
8(1): 10953.

55- Zhou Y-X, Xin H-L, Rahman K, Wang S-J, Peng C,
Zhang H. Portulaca Oleracea L.: A Review of
Phytochemistry and Pharmacological Effects.

Biomed Res Int 2015; 2015: 925631.

VF+Y 018 35 cdw o louds (S g (o 090

FGF-21 Thw g ad 5 o5lac 9wl (2gls Wl i ,S0

56- Skulas-Ray AC, Kris-Etherton PM, Harris WS,
Vanden Heuvel JP, Wagner PR, West SG. Dose-
Response Effects of Omega-3 Fatty Acids on
Triglycerides, Inflammation, and Endothelial
Function in Healthy Persons With Moderate
Hypertriglyceridemia. Am J Clin Nutr 2011; 93(2):
243-52.

57- Abdalla HM Jr. Purslane Extract Effects on
Obesity-Induced Diabetic Rats Fed a High-Fat Diet.
Malays J Nutr 2010; 16(3): 419-29.

O3 (9ot Sloyd = (Sl lods g Sy pale oGS Ao


http://dx.doi.org/10.18502/ssu.v31i3.12806
https://jssu.ssu.ac.ir/article-1-5904-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-28 ]

[ DOI: 10.18502/ssu.v31i3.12806 ]

Journal of Shahid Sadoughi University of Medical Sciences Received: 28 Dec 2022
Vol 31| Nov 3 | Jun 2023 Accepted: 15 Mar 2023

Effect of High-Intensity Interval Training and Portulaca Oleracea
Extract Supplementation on FGF-21 Level and Insulin Resistance in Rats
with Non-Alcoholic Fatty Liver Disease

Mohammad Ranaei', Ali Yaghoubi™, Sadegh Cheragh-Birjandi*

Introduction: The aim of this study was to investigate the effect of eight weeks of high-intensity

interval training (HIIT) and Portulaca Oleracea extract on FGF-21 levels and insulin resistance in rats
with NAFLD.

Methods: Twenty male Wistar rats at six weeks old and 160 to 185 g weight were randomly divided
into four groups: fatty liver control, HIIT, Portulaca Oleracea extract, and HIIT+Portulaca Oleracea
extract. According to the weight of the mice, Portulaca Oleracea supplement with a dose of 400 mg/kg
was given to the two respective groups. The HIIT training protocol was performed for 8 weeks, 5
sessions per week, and each session was performed at 80-90% of maximum speed. Hepatic FGF21
level and insulin resistance were measured after 8 weeks of HIIT training and consumption of purslane
extract. One-way analysis of variance and Tukey's post hoc test were used to compare groups at a
significance level of p<0.05.

Results: Insulin resistance in HIIT (P=0.005), Portulaca Oleracea extract (P=0.011), and HIIT+Portulaca
Oleracea extract (P=0.002) groups were significantly lower than fatty liver control group. The level of
liver FGF-21 in the HIIT (p=0.023), Portulaca Oleracea extract (p=0.005) and HIIT+ Portulaca Oleracea
extract (p=0.001) groups was significantly higher than the fatty liver control group.

Conclusion: It seems that HIIT and Portulaca Oleracea extract could improve insulin resistance in
NAFLD by increasing FGF-21 levels and can play an important role in controlling the progress of this
disease.

Keywords: HIIT, Portulaca Oleracea extract, FGF-21, Insulin resistance, Non-alcoholic fatty liver
disease.
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