[ Downloaded from ijpp.phypha.ir on 2025-05-22 ]

IranJPP

Iranian Journal of
Physiology and Pharmacology

(o]

29550 g giglSly (S pdig p (o0 g S g (o gliio SILy yoi A Cuidd i1
SIS 8 0 92 S 4 Wino (L0 05 30 T Cudlyg gmd il

¥ Y #) .. AT . .
o) e ¢ oy oy ¢ oalate ulie el 1189 )8 A as

Olnl eoliile S e gy olKily (o359 pole 0aStils ()9 (STglg238 09,5 )
Oyl eliile S colisle S Jloyd tbligg Sless 5 (Sibiss pole olSuisly o (S 0aSKuily ¢ gl coudign 09,5 .Y
Oyl coliile S colisle S Sloys sibling Glods 9 (S pole oKl cobs Glidss 35 e ¥

WAL Y by

IR A el

LRV

Lol il 0 s (265 4 (ISUpe g2 1S9 95 £95 Cobd baalpd 53 YV CsDlogpusd 03,556 g 5glSTy (sl oy 25 18R g Aino
BT s B b ol iy )l s ISVt 2 084 Miso (e 1o oo ol ol 2 (stoglie (ye8 S pogad )3 (539300 Cliiig
2 bl (St 02 A8 (ilow 4 Moo (0bd (015 )0 VY Cuwdligpud A 598 5 Sl lanBgn Gl p (Seglie (nyed diin Cutan

a5 99 42y (IS G a8 Gl (5SS VF A (g« o (BLABAEY 38 JLo YA A (o) (2h3 (5 ¥ adlllae (] )3 i ydg,
lyaiomly 5 45Vl cMae oglio Sl pa ¢ 05 09)5 0D (ol (3205 g S5 0,85 V0 095 93 4y (Dol 50 4y o Sage3] 00 S s
T JrS 09,5 08 al ade cuta (b g atin p 53 dwds dw g anls pa )0 (H1S5 VoV il ST S5 003 00V ) G ds S0 &
o o (650l g V) SIS g i o b Ve )05 Sl (55010l g iy S5 S5 g0l 51 3l plorl 1 je5 sl
505U < /00 g )olino g g 5,Si0 (5503151 b abyhog Lyl ly 5T L Lnodls b ozl ¥ CaDlog s 155516 5 535S

095 5 Lol (p > +/+0) izl pgaslpmy 5 G 03 (6 )boline Sgles o poite 4l gl (3890 9 gl S 3 42 S5 095 5o a8l
sl (P < +/+0) 29y jlolinn V) CusDlogped 4y )5S g 939lS (S oIS pdgusil el 593 41 10559 Cad (3 S 5 e Sl puie gldS (2 pe
g2 48l GRalS VY Candlygyend ) )9S g (a3l giglSLe ooy o (P < +/+8) (g)olins yokar (305 095 53 48 3l Lt (e g J S 095

¥ g5 by an Mo (15 53 YV cedligyeid 0y g5 5 3glSTy (o o )3 0 Sloml oS pas dgute 53 (teslie (o3 16 5 A

Oyl & Cuaglio (S oy 89> £98 Cubd iaglio o o3 1 5lS (GR0]1g

aoos ol saatitio g 25 B0 g9y 03l jpliul
Solon opl sl bawgila (o cllad > 5 S g
(At coslpgiiul g ales o g ALl 0yl yau
L V] g o ) Yshogilns (sloginw)lS > g (608 jgpmm
Ogudl 4 Cuoglie g ) pnlS ¢ 5 padplie )> ST 4SS
NAFLD 35501, Lol Attt oge sl NAFLD 3oyl 53

o

LVRY-

033 ial8l 4o (NAFLD) (A 2 08 (g)len
Ol e GBI S 3 bS5 JSS 4 2
(Sl ((Sei) Jelgs sl (il e JSuie Su (lew
S G slen ol Ml 5> (Sa5j 0ged 5 93 £98 Cubd
L Vgare oS cal 608 <YM §) Lab Jols NAFLD

! Nonalcoholic fatty liver disease

a.monazzami@razi.ac.ir (ORCID ID: 0000-0002-9086-0084) :clslse Jsiue siuss


http://ijpp.phypha.ir/article-1-438-fa.html

[ Downloaded from ijpp.phypha.ir on 2025-05-22 ]

bl 51,5094 3

Wt O 1S o yadls g (eglio o yes

S35 NAFLD (Leyd 9 (6 sl (0859 Callsd
1 GB35 g callis ol 51 5 NAFLD &, S
5 gl & Coslin 331t (55 315 S 55 a0
Sl i Lol [V] 5445 o0 dloiis (s5l9a s o3 NAFLD
sbaimyz (al (g 4 Conlas 2900 L 5 (aglie
h sdiedge Sl a8 (g2 GapelienST Wl g a8 S
B olee o=l 0 [V A alesls L NAFLD
LLsyl et NAFLD & atwly sla yaslis dg0 Ollllas
4SS O|9JLS—° O.i‘).gt.g ol 033 dlml )9 u.._a:lf L
gt A Bl e 5 )3 oo i b S b
[A] 355 >0 NAFLD
s 18y 155518 s 1 2y Sl Il i
2 Gl 48,5 pbogl alisee Gladss jo gielS o VY Cundls
;
Mg JB 1) ol Wl 05 5+ pyw (liandon (slaygsl
o3ll (Jod 5 b cdzan )0 5o,y B) (siolaiw] by poi dian
gyd Sy HeS e el wl cJled dam g 3l ax 08,8
Ol 38l pl g didly (5ol (gld dme Cijse 4 VY Cuwdls
b oy Sty 5 (Seiil cslagel b i bl
2 ohSon 5 slS ( K sdos > 4] cadly
o gaw podl (Faglio (pyed 0)93 S I VY L
1y A(CK18) YA 151 )Sgulaw g VY Cwdly gpud Ay HoS
oot opl gl 60,8 woyp NAFLD & Mo (bye
9 VY Sl gyud A3y HeSLS i ik RS I S
o=l y= ogMe [¥] 55— o)lews 5l 09,5 ) ;5 CK18
Lol 48 1ol s 5 YO F 3 o LSen 5 ybguile
g0 (505 ) (lwsie cud b axan YY) (gjlen Sl pes
VeI o9 008 ()3 (B il 5 530l o (il
Sy 9y A5y )38 9 955lS L oaee D 4 25 L
Pl an) 33 (gl b g AS puddgilie Jy1S 3 VY
grud 2by 58 gshaw g GolS L gslaw p (Jteglie Ui e

® Cuevas-Ramos
" Takahashi
8 Cytokeratin 18
® Matsubara

Loyl 5 ek 4y g G 03 4Ll MalS
L] s Jisucols ) asggupdy (b oy

olerd Sl S50 slagbsy 4 )98 5L 5 Sl o
U cewlodd cnge (Bl b by (Sdals slagslon
Ay (olmygS1s 5l awd o)l 3590 4> Guios 4 4 8Me
(53] gt 3> 538 5 o (FGFS) caslg b
(FGF21) YV-cuwMg puud sy joSL8 0l iul58l W)l
QLM'] DS ol SIS L;l.bogd'”i Lgo)lyl.& )‘| Epas
588518 .S o Jeel ((FGFR) FGF (sleoss 15 (so0lgls
Py ey (i o 9 59 pudgilie 9 (551 jliwgan
SLsl a8 jgliel 5 93 g9 Cabd (Bl plp 3 o Bl
FGF21 Lo Liols8l cpiomad g cypn (03,5 VY Cuodly
2 53 NAFLD g 95 g9 cobs ¢ b slacdls > 08
gyd Ay 4eS Bl 40 Cunglio s 5 NAFLD (4l
Ol g Wl 38155 (oo VY Codly gy 0 5SS
S o ) 01 S yie 4 3 58 i
&y 9 03,5 Jos FGFRs (s, (Obligate co-receptor)
cgbly > A (gy9p0 D53 o 01,3 4 FGFS  Jlas!
4y aiswe FGFR 4y YY) cowdl gyud Ay oS8 Jlas]
5925 2 Sl (im0 Syitie ol 03,5 om g 255
0920 SliSo (s ypanne i JLad el oy il
St 05558 5 ‘ERK alas 1 oo (slaslas 5 Jsho
o=l Sslie slad Slas Ls 55 5 °(GSK) ;LS
1] 395 s lossose

Loolyer ( Sdglio SYMBT loyd (gl alisee slagyls
SFre 9l glep 098 U bl K9 oo 52955 NAFLD
oL umes Slalllas .Cuwl saiis W3I NAFLD sg5 (4l
Cowl e Sy5aS (S8 Sw L NAFLD o a0

2 Fibroblast growth factor

® Fibroblast growth factor receptor

* Extracellular signal-regulated kinases
® Glycogen synthase kinase
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Abstract

Background and aims: Research on the effects of resistance training on fibroblast growth factor 21 (FGF21) and
BKlotho protein expression in patient with nonalcoholic fatty liver disease (NAFLD) is limited. We aimed to determine
effects of eight weeks resistance training on serum level of BKlotho and FGF21 in diabetic women with NAFLD.

Methods: Thirty diabetic women (age 53 + 7, height 158+4, weight 75 £ 9) with NAFLD participated in this study
Subjects were randomly divided into two groups of control (n = 15) and exercise (nh = 15). The training group
performed resistance training of upper and lower body muscles in 3 sets of 50% - 70% of one repetition and 10-16
repeat in each session and three sessions per week for eight weeks. The control group did not perform any exercise
program. Leg and chest muscle strength was measured by one repetition maximum (1RM) test. Serum level of Bklotho
and FGF21were measured by ELISA technique. Two-way ANOVA test with repeated measures with p < 0.05 was used
to determine the significant differences.

Results: Except for pKlotho and insulin serum levels, none of the other variables of the control group showed
significant difference in pre and post training. However, in the training group, weight, fat percent, body mass index,
Waist to hip ratio, insulin, glucose, PKlotho and FGF21 levels were significantly changed after training (p < 0.05). A
significant difference was observed between control and training groups in fKlotho and FGF21 levels (p < 0.05).

Conclusion: Resistance training could improve imbalance of FGF21 and BKlotho protein expression in women with
type 2 diabetes and NAFLD.

Keywords: Resistance training, Type 2 Diabetes, Non-alcoholic fatty liver disease, Insulin resistance
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