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Abstract

Keywords

Background & Aims: Increased prevalence of obesity is known as the main reason
for the spread of metabolic diseases including nonalcoholic fatty liver disease Resistance Training,
(NAFLD). On the other hand, research on the effect of resistance training on diabetic
people simultaneously with NAFLD is limited. Therefore, the present study was
conducted with the aim of determining the effects of 8 weeks of resistance training Lipid Profile Indices,
on bod}f composition indices, fat profiles and fatty liver in diabetic women with non- Non-Alcoholic Fatty
alcoholic fatty liver.

Methods: This experimental study was performed with two groups including Liver,

training group (15) and control (15). 30 diabetic women in the age range of 45 to 65
years were randomly selected (48 + 8 years old age, 158 + 2, weight of 76 = 8 kg)
and were divided into two groups of control and training. The criteria for entering
the research included at least 6 years of history of diabetes, BMI between 25 and 36
(kg / m?), a glycemic index between 120 and 150 (mg/ dl), glycosylated hemoglobin
(HA1C) between 6.5 to 9 and having a fatty liver of grid 2 and 3 (via sonography).
Exclusion criteria included known genetic disease, endocrine disease and advanced
complications of diabetes, hepatitis C and B and autoimmunity, hemochromatosis,
or liver-related diseases, cardiac-pulmonary disease and drug and alcohol
consumption. Weight and BMI were measured by using body composition device
model (Inbody570). Body fat percentage (BFP) was measured by a three-point
method (arms, thighs and supraspinatus) using a Harpanden metal caliper (with an

Body composition,

Type 2 Diabetes

accuracy of 0.05 mm) and calculated by Jackson and Pollack formulas. Serum levels Received: 05/03/2022

of fasting blood sugar, LDL, HDL, AST and ALT were analyzed using a bionic
diagnostic kit (made in Iran) with a mindray analyzer BS-480 and insulin using a
monobind kit (made in the USA). On the other hand, the training group performed
resistance exercises for upper and lower torso muscles in three sets (70-50% of one
maximum repetition, 10-16 repetitions) in each session and three sessions per week
for eight weeks. Participants performed eight different strength training, including
large muscle groups, on the machines. These movements include: Bench press,
Barbell curl, Lying triceps press, lat pull down, leg press, leg extension, Lying leg
curl and Standing calf raise. Each training session includes warm-up phase using
stretching movements for 5 minutes, resistance movement phase in the form of three
sets (50-70% of one maximum
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repetition, 10-16 repetitions) for 35 to 50 minutes and Finally, the cooling-down step
was for 5 minutes. A maximum repetition test was used to measure the maximum
strength of the leg and chest muscles. A 90-second break was also allowed between
sets. The training duration gradually increased from 45 in the first week to 60 minutes
in the eighth week. During these two months, individuals were asked to refrain from
engaging in physical activity outside of the program. The subjects in the control
group were also asked not to do any sports activities during the program and to do
only their normal daily activities. Two-way ANOVA with repeated measures was
used to determine the differences and independent t-test was used to compare the
changes of the two groups in pre-test and post-test (A) and interval confidence of
95% was considered at all stages of the test.

Results: The results of two-way ANOVA with repeated measurements showed that
there was a significant difference between the groups in the interaction (group x time)
in weight, WHR, body fat percentage and a maximum repetition (leg press and chest
press) (P <0.05) but this result in BMI changes was not significant (p>0.05). In
addition, the results of two-way ANOVA with repeated measures showed that there
was a significant difference between the groups in the interaction (group x time) and
in the variables of glucose and insulin (P <0.05). Also, comparing the interaction
(group x time) using two-way ANOVA test with repeated measures showed that
there were a significant difference between the control and training groups in HDL,
LDL, TG, TC variables (P <0.05). Also, the results of the two-way ANOVA test with
repeated measures showed that in the within group comparison (difference between
pre-test and post-test) and in ALT and AST variables, a significant difference were
observed in both control and exercise groups (P <0.05). Also, comparing delta
changes (pre-test and post-test changes) using independent t-test, the results showed
that there were a significant difference between ALT and AST variables between
control and training groups (P <0.05).

Conclusion: According to the results of this study, it can be said that performing
eight weeks of moderate-intensity resistance training can improve metabolic
parameters such as glycemic index, insulin resistance, IRM and body composition
index (weight, BMI, WHR) and body fat percentage) in women with T2DM and
NAFLD. These results suggest that resistance training can modulate the levels of
lipid profile variables and liver enzymes closer to normal by compensating for the
destructive effects of type 2 diabetes and non-alcoholic fatty liver in HDL, ALT and
AST variables.

Conflicts of interest: None
Funding: Razi University

Cite this article as:
Freidoonfara K, Monazzami A, Razimi Z, Rahimi M. The Effects of Eight-Week Resistance Training on Fatty
Liver and Lipid Profile Indices, Insulin Resistance and Body Composition in Diabetic Women with Non-

Alcoholic Fatty Liver disease. Razi J Med Sci. 2022;29(2):117-129.

*This work is published under CC BY-NC-SA 3.0 licence.

ARR!

V) g sl o o)les Y4 055 15y g Siibjs pgle alan http:/rjms.iums.ac.ir


https://dor.isc.ac/dor/20.1001.1.22287043.1401.29.2.2.5
https://rjms.iums.ac.ir/article-1-6799-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-10-16 ]

[ DOR: 20.1001.1.22287043.1401.29.2.2.5 ]

Slosls ylas Sldllas (Vb)) Sl 00y 5Ly NAFLD
539 i3 plol 1 53 (60 g3l sgugp o
St llad) 50l paiS g o ,Shee il
oIP oz Glad—ul Ggrlae STy Ol
5SS oasS Jlad 005,.5) (g5 PPAR-a (glgize
Peroxisome proliferator-activated-) (pg Sy
PPAR-Y (5 ol a8l (receptor-o (PPAR)
Glutathione-) ¥ jlouS1y s5l5el5 5 (goS
(3= miR-122 L o]yl «(peroxidase 4
@GS AMP acly LS (oS n ol—wJled
SIS s s (—i]38) ka5 b ol far (AMPK)
5 (Adiponectin receptor 2)  n.iSigmol ¥ (goud S
owals NF-xB Sl o LalS el

T (€
$59eed 45 S M 55,5 Lo (g5l ohad (sl 5L
@ ool bLI | 5o isS o 98 o |y de novo oS
Al asls NAFLD leyo jo cwlsl oiai AMPK

St el Sl (Soe (3Bl gl b (2559 c0gdla
Gk )l elyaiS g o Slae 90 09— NAFLD
Cewsl S (55359 Selled Blaio (5Lg31 (5l JLab
NAFLD & Yo ofjlons 53 55 355l ials' b
3595955 5 geilanaST oyl ()9 il ol o
etlSe S rizmen 4T 028 o 2alS |, (50
5 (V) &I NAFLD o (55,9 1 lp Jless!
Sl poi BT (oguas 55 (g0l Dlidos ulasl (ren
Pz e sy S sl aSld (b))
ol 485 S jg0 (S a2 0pz S 4 N 0
50 (YY) ol g Magalhaes « a0 o
Sy ol oS ) s glocas b oS 5 Ol yed
High-intensity interval ) (HIIT) Y4 o b ool
-Resistance) (RT)  gwoglin ol i L (training
b wge solai Ol el oS 5 puisren ¢ (training
<o ye3 b (Moderate continuous training) (MCT)
an e S8l o gund Lo Sle 1) (Seglie
oS 5 A aisly L5 5 00,5 ) Vg Calis
5 pli Jg S jiolS g ilsi o RT L HIT
=l (7)) 09— T2DM a4 i ol 81 jo LDL-C
as oo i (V-V9) o )e 5 oIl 0 5w
oo 4135 ploxl (1359 95 5 s (o) )9 odlad

VY.

UL SC PR CRPRTLRE IRES

doddo
Non-) (NAFLD) AU, < o,> o5 5 len
as ol >Ma sl (alcoholic fatty liver disease
Sg oo oolaiil (gu S OS] 3l g b (gl
aS d lgi oo |y NAFLD (ol i caly Jlas 5l
-Non-alcoholic fatty) (NAFL) sl ¢ o,>
(NASH) Al e csla g ul 5 (liver
3,5 (gads ai s (Nonalcoholic Steatohepatitis)
1705
@ a5l ol g0y (Hepatic steatosis) (HS)
4 NASH oS Jlo > 055 o0 iy 5 Loty il

@S el fs 9929 leie 0 NAFL

S sn Ay a5 joped g5 g b L el ngila
9 39— 4 e Ohlew 5l ez g JRU olass s
y9b W NAFLD 058 (5005 (5 low olgsl al> o
O S ool g el cdle gus 590 Gy o IS
oogde Calis ( Bl wsle oo s law 4 M o 3
e 3w (Type 2 diabetes mellitus) (T2DM) o g4
(V) 05— g0 000l _ie Q] S yie glil g Sdglio
azal> ol 31 51 7V0-Y+ 590> NAFLD (sl> Jb> 0
S e ol g lime (o YL 5 asS o Mo |,
Slow G0 logen eka Lo i assles WNAFLD
aY Sl 0 oo o ol red oDl A gs
3 NAFLD ggi i bl aibls oad jlaakic
Shlewm ;0 T2DM gg i L T2DM & Mo ] jlas
95 0y L5550 S s |y NAFLD o M
AL K0S p 0l oo silow 53 nl 1 s
(V) 5,138
OIS S50 ylo,d prizmed ( SW) S s
ool . CWI NAFLD o o sl molwl sla 13!
NAFLD (gl oo bl fleys SO olein (59
u_iﬁ.w &54 )‘ LS’LOJQ ‘LS“"))B MJLQS RO PR 4.._9).’..\4
Sl 59 Liels ol Gl ol 5 cowl (S;
5 &N 27 Ol STWl g oS o2 Slgime
O G ;o Gl gl 4 ol Sge uizen


https://dor.isc.ac/dor/20.1001.1.22287043.1401.29.2.2.5
https://rjms.iums.ac.ir/article-1-6799-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-10-16 ]

[ DOR: 20.1001.1.22287043.1401.29.2.2.5 ]

SN o 1 8 S 2 05 53 (gl & gl 5 o A sloaSlis ol i

Sobel ax 5l teglie il o3 Lol so 3L NAFLD
Slygoog J ez LBl ils 6 xeS wiis U8
Slagaslb p (Guglie G ped aalip 23U 3590 50
syl 5 oS slompl o Solel 5 o S 5
S35, 4o M a5 Jlpl U5 e o Sdeilis
s plol b Y g ¢ cubs g NAFLD
ahn Coid BT ) ol asdlle 5l Baa ol il

[Te ;‘ ol

Sl g 0y 05 Glo (a3l p (Jeglie oyl
293 NAFLD &, e 0bs )65 50

SLETD

Jolb a5 09,5 90 b (020 e g9 5 aalllas ()]

e el gy G5 V0) S5 5 (GR510) (05 03,5
Sl 35 e 5 oy Beb 5l i o,5e ol
300 o lasacs Ol eliile Sl g
Jw PO U FO v odgumme )0 90 g9 (ubo b
JLo FA R A ) Bolias jgb 4 Joge;l Yo dlaws
Sl (p,5 SLS VEE A (35 e Sl VOA £ Y 03
Blaz als Jold oy a2 99,9 slolne 0
BMI) S ooy jazls wobs 5 ke ails JLu #
Seond (23Lo (oo e 2 p SIS TP LYO
ool gen () (os 2 )8 (Lea)VB LAY
oy S il o A LEID ey (HATC) aly558,15
Orized S (A S Gk DY 5V an S
9,00 g ai il plate Sl el ailw o JSoge;]
@ bsiye 53,18 L e ypiite ool gnn (STyo>
aasls 1y ol 5l 50,8 eolaiwl ojl>l ol 81 aS” 84y cobio
s 5l ze sleslre aise Sy will s
Solozt ol Bl D (S (6 sken 4 ) Jols
By C ol ccobs adyiny (Bl 9 5y 09,0 298
b Lo sl lom b omjplog Sgen (Saalsss
S5 jo5ee Slge By —an 5 o0, — (8 Solom S
sloiagh ;0 DB ateS bwss (agh (nl0g
WS Lol ol sl S e
awn 5l ol,3l a5 ok IR.RAZLREC.1398.009)

YY)

V) g sl o o)les Y4 055 15y g Siibjs pgle alan

a5l (S p s $ln Fie Pl S
@ Mo (B3 59 095 S5 Rlgn 5 oS el
Ol 30 (YY) o) 5 (g0 (V) ool T2DM
—d JeSe L oolyen ctoglie Dl jod 48 aSogel
s ALT oS slompl 5,k plolS g e85
ON (s> 92,5 ¢ (Body mass index) BMI AST
Ll aga—b oalid onped 3155 (V) F9) o)
Coglio amli p (08 - Selaiul oS 5 ol s
Jlsbee U5 55 09> oSy padnl 9 Gelgmdl 4
P ez plaS wis S awlie |, T2DM s M
5 5 Sl ped 4 Comd | Wad (gl (n oS S
(Y-10) 0,2 4 LS..’..\llwm_m (Q) didged oyledl
5 ool wl Ol pad 4 Wisged lgie —tagh b
9 S e 6‘9:*7"“ u...:bLf ) o)“d..i‘ Sa A @A}LM
NAFLD Mo 18 50 50 (50uS slops ! zobh—w
3 (VoY) o, g Bacchi .(V+) o 5
oglin g ol wl Slo yei (590 @ aS wisly Lis
‘6‘-\—15 <z 6‘93-7’-" w.ml_f g0 o}‘..\.i‘ So 4o
Alc HaoslSgon iolS (o )z o0si jlolS
O gl 4 ol 5940 9 (Hemoglobin A1C)
RT asliy S as 0 ol 5l (S (V4Y) )
S Jelse p 6530 g Lol gt pe (Dlde &)08
-Metabolic syndrome) (SJglis ¢, 00 ) MetS
OV o)l B[ 9 adlal lls b ,o (MetS)
NAFLD le)s 5 6,5 52 (5559 250 e 5o
ploml alisee Slidss ol soassS sl Jwlge
Floa—i plal Slalllae i iog Lol so il azs §
S5 by Seslie b s5ler (e sla IS5
4 Ghg G )l SeBier crge i (ol &S
Jdo 4 silen Ol o Jl> el b ol IS oleas
aals 6iler (1 ped Dos aSL) g e a5 Ll

W0y S Hliwl ralS crge B o il Yo
Sly ISt Sl gadsloe SO cul S

http://rjms.iums.ac.ir



https://dor.isc.ac/dor/20.1001.1.22287043.1401.29.2.2.5
https://rjms.iums.ac.ir/article-1-6799-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-10-16 ]

[ DOR: 20.1001.1.22287043.1401.29.2.2.5 ]

U SC PRI TPLRE IRES

sroglie by ped sl =Y Jgaa

Ao Ve Lo Fe Ao Ve Lo £ Loy O Aoy 5o doyd O Loy O LW
Y Y Y Y Y Y Y Y Caw
Ve VY Ve VY \F VY & \& IS

A GBass oS, b oga >V Joli aan o aS
Sy ae slaoy I Jold a5 (5,08 aliso o o3
OlS o asls plxl (g5lsay solKws (g5, w1y 04
ol i o Jold asVh oMae ol (oS30
259 Al boanlss o5k cty e b ookl 55k
sy oy Joll 45 oy e 5 ol b iy
S 551 Gl S8 sonly b ety il b
Sa s aiYh CS oSG g ol 0 Se D
ol o5 el o plosl 45 ol 25 >
@ iSOl o ool wl b 0,85 6,5 al> o
Gl o eglie S > plal gal> o Az B O Cus
Vo VP s IS0 G a0 Be-Ye) Cwaw
sl o Lol o g asdo 00 JIVO Cos 4 (1SS
Ao S0 S 09 daB0 0 Sow dr 0,5 0w
sla=l ;o (maximum-One repetition) (1IRM)
Sl b 503l T pladl 5l 9 S350 6121
Al oolazwl Brzycki()) aloles 51 IRM (5 .56 51l

= (1 YYA xoui > aule aijg IS5 olass )
LSS S ()5 oluS) oo L adler aijg + (V/-YVA
(V) ais

Ve Coliul S (el slods G rinen
asin ;0 YO 505 05 (n e Do 09 lane sl
99 orl Job 59 ey et aiin )3 aids Fe 4 o
Sn saldls sl as ol aulgs ol )8l 5l ole
(O Jgoz) ais olizl i s)50 gasliy 5l )l
a5 o aiwslys ]35S 098 sl (Foge3l I (eizean
Sl B s Culled S e sl Job o
Ao bl 1y 045 dilyg; 5 (gole sla IS Ladd 4

Sl sla g,y 5l e ools cings sl sslo/ g,
L bools x585 (091 (ormde 0l oolai il a0y
Sl 5 9 0yl Shyg 5,0l (gejl 5l ool

http://rjms.iums.ac.ir

YYY

5l ailalET aslical o) 5 aisg olST guiow slodai>
&lp Ohlew cdblge Jolis a5 o i 33 ) jlews don
Sl sy 09 Glbgls Glgie 4 gy oS 0
e o b g o sl 1y bl s cplaS Sl Soges)
Lo it (8 Sdl L zed 55 025 J>lyo 2]
Gzt g, 5l Ao o8 cowl b g Wio S i 25 5
0395 Al g9 (39 s S ol aia b co Bi>
Inbody (o oS 5 olKiws alwg 4 gobos ol 31 oy
(BFP) & 2,2 a—oy0 0l 5, So3lul OV Juw
o dw) sladadiaw yhg, 4 (Body fat-percentage)
S8 IS 5l osli il b g (o,—0l> (358 5 ) e
by g ol (ragdlee /-0 2o L) o la
Sl (0T s S aaloe SVg 5 (9S> 5o 2
40 S 490 (Waist to hip ratio) WHR gawl>xe
199 5 SLod onis Al g SLLIZU o Sl alads
e sl 3 5l STy iSlas alaks o )
b Sogesl .ol (6,5 o3l e sl (1 iSGo3 b
oyl Julow (sl (g o3 a3l 5l 5 A
S3slseoly 55 o 5 o8 —talosl an (S sis— 5 o>
LDL (L5 (js50i8 co s oo dia i 3 ym0
s—aii &S 5l eolaiwl L ALT ¢ AST HDL
mindray BS- , u,YGT oo b g o)l ! ol Sigw
monobind 1Yl cuS 5l eola I b o dg il 4480
dolone Sz iz 9 ol 5 el sl

25 J9o8 Gk 5l Gelgdl 4 Cueglie a2l

ulu mg
INS (“2) x FBs (%9)
405
sl arl il S Shgo oS ol Al
OF) sl oas oolazwl Lab (g 35615 5 pud gund]
VE Jolos oo pod 4l p i ogldo (o pad” LSTg 4
il aae A b seglie coxie Sl e ad>

HOMA — IR =

VP Ciganyl Y osled (Y4 oy 15l uE.l.'l.'lH oglealan


https://dor.isc.ac/dor/20.1001.1.22287043.1401.29.2.2.5
https://rjms.iums.ac.ir/article-1-6799-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-10-16 ]

[ DOR: 20.1001.1.22287043.1401.29.2.2.5 ]

SN o 1 8 S 2 05 53 (gl & gl 5 o A sloaSlis ol i

BMI ((y55 sloyiie 10 5 (0305l e 5 0305] G
LLosle) ainy 1S5S 5 o (0% 9oy WHR
S 05,5 5o lyloline gl Jases oy 9 il
Solas ol e 09,5 0 Ll (P >+/40) ois somlie
s eoren (Y Jgaz) (P <+/+0) wisg lolixs l»
S0 as ol i ) Se 65 ol L anlygs (slggil
3 BMI s 5l 8 (lo) x 09,8) Jolad a sl
S5 e 5 o s Aoy WHR (35 sl it
S lobine Sglis i (o 9 oedle b b ol anion
(Y Jgaz) (P <+/+0) o ovl i b 05,5

Folal g (o Sy glaazl b ol i
ol oas 00ls Lt ¥ Jgaz 40 09,5 90 sla Soge;]
3 0903l i danlie o Gudod @l B,k

togesl 5l ool sl b g ds—dl g 3615 (slo o
Soles 3iod gog )5y a5 ol lid bl Jatas
Owizmor (Y Jgaz) (P >+/+0) o,lad 0929 (5, 0lins

2655 Gl ojlasl b aaly g0 Gl oyg03l gulis

Lo &l s puiomed g Ji o t g3 5l 0uo )8
—or St (O] om g 090l G Sled)
oiliylg 3 dGT g3l 5l esls 1Sl auslie Cg
A ool ! 6 )1,S5 slag Sosladl L ad b 4o
a5 SPSS (5 Lol 1581 o 5 5l eolawl b lyawlxe
)JéJ )ap§~/~& Lmujn)] 6)‘$6u.o CJa_.u 9 lnl.‘?u‘ Y

el

Js t 5051 Gyl 5l e sloosls 5T gl
polie o (g lolins Cglay aS ols lis Qﬁ.ojlu;".ﬁ 4o
35 @ O RMY 4 oy o> as 0 WHR BMI (5
09,5 39 2 ;O e i 9 e—le b | gl &5 >
(P >00) o corliw

&S o3l L aaly90 (61l (503l i (izeen
Dgl) (25,5 (9,0 dmlie ;o a5 Sl (Ldi S

S Js Lo s
095! o 093] Gl o305l o 093] Gl
Ha V8[54 Yv/¥£4 YotA Y¥/AtA (p,55) 059
Ha vy/YEY YY/aky YY/£E YY/£E (22,9) o3 S oy
Ha v /vEY YeaRy Yoty ARYAEa) (&yo yo y p,55LS) BMI
#a A0k /¥ ALE VRN <[aat./.5 <[AAL- /¥ () WHR
# aviyy fotv YALs YAV LL gl a8 o 0 diciin |15
(p59k5) eile
Hi 00E \gbd YALO YAES Qs oy S > 50 Al 1S5S
(L)
Ha Av/vEy \£/ALy /Aty \O/ALY G o azly §,500) (yud gt
#Harvyes oty \YSENY AYoENY Gid (o0 3 0,5 ) 35915
Ha¥/YLY o/sty FEe/A o/¥t.[s (a>ly) HOMA-IR
# fyts Fyiy #Fetv FYiy (i omsd 51 o5 o) HDL
#Ha vy AEA arty- avty) G o p p,5 ko) LDL
#Ha\0AEs oty \YOA WYs Gid s g p S ) TG
Ha \PALS VPYED VPV VEYER G ows g p Sk TC
Ha YVEY Yoo #YokY Ysty Gid p olg) ALT
Ha voEY YY+o # YAt YY1y Gid p alg) AST

\YY

V) g sl o o)les Y4 055 15y g Siibjs pgle alan

IS 05,5 () @i b jlobien coslis ® L pgnil iy U jlins coglis

http://rjms.iums.ac.ir



https://dor.isc.ac/dor/20.1001.1.22287043.1401.29.2.2.5
https://rjms.iums.ac.ir/article-1-6799-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-10-16 ]

[ DOR: 20.1001.1.22287043.1401.29.2.2.5 ]

U SC PRI TPLRE IRES

[ CESIN
\ [ ] O350

(Ui 2 5) ALT (oo shans il s
- ©
|

J s

Gad sl o 8

by pe ) any g S adlllas 3,90 slaog)S oy ALT [adls clppis =) JS5
(P <140 )JyES 0,5 (A) &y b Jobine g™ (B <40 ) yg05lostar b olins coglis *

0O ossl o=

] *
Yo |

\ W o

&
L

J5

R

Gaad sl 0 £

Sl yad ey g b adllas 3y90 (sloog S AST Lasls el s Y JSUS
(P <140 ) JyS 055 (A) ©lyis b lobins cglis® (D <4/+0 ) ygnlsteg b sline coglis *

A odal e log 3 o (g loline Sglay ol ]
Sl yaasd) Wo Ol s awslde o pizmen (P <+/+0)
Jisa t 9031 51 ool b (9051 G 9 09051 i
Oels—eil 5 35 lojerie po ATl Lt s
odalin (nyed g ]S ooy 5 G (5 loline slis
(Y Jgaz) P<+/+0) o
O3o5] Gt dlie o Lo ools LT gl (rizmen
oS ols Gldd gz Eres Sl yaie )3 305l ey

(9o3] o 9 0903l Lt Dolis) (29,5 19, dmmlie
3 6 lolre Sglay aS sly lis pdg il e j0 g
Pl e 0 Ll (P <+/+0) 3,ls 0435 J 75 05,5
Solis ol mizma (P >0 [+0) 3505 lobine Sglas !
Ol 5 SIS e 95 12 )0 5 (nayed 095 o
@l ol p odle (¥ Jgaz) (P <-/+0) o9 j0line
g as ol i ) S (6,5 ojladl Lanl g Slgg!
9)591f LSL”)?’.‘-:-" )29 (QLO)'X 09;) JAL:.: auolao

\Y¢

http://rjms.iums.ac.ir VP Ciganyl Y osled (Y4 oy 15l uE.l.i.'lH oglealan



https://dor.isc.ac/dor/20.1001.1.22287043.1401.29.2.2.5
https://rjms.iums.ac.ir/article-1-6799-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-10-16 ]

[ DOR: 20.1001.1.22287043.1401.29.2.2.5 ]

09,5 L a—alio )3 (pyed 09,5 )5 (Sheglie Dby el
g J S

(YY) ol 5 Bacchi o s b e
olo gz 3| s |, BFP g BMI ,0 azg il tals
R e 5&9 V) 850,87 8155 (eglie (2 yo3
BFP ¢ BMI 4z L& als 50 (Y+10) ) Sen
Soglie (o8 42id VY Sl |y @l Bl ooy
oSan g Lee o glis 5, (19) wis,S 555
s"wauﬁ gnd Jlie 53 5l o ped Sl aS (V4Y)

SLELS) ) (S39 oS b 103092 005 (om0
(V) M)Sd odaliin Bl 0oy ) (i B9 9
T2DM ax e o131 o 5 illie saslllne S o o5
221, (MCT 5 HIIT) calizes glacsass b o pod 31
—or @7 Eros 4 b S logn (naiz 9,
aS el ools lis mls Jdod 5 4520 . cwl 00,5
LDL g HDL g uudS ol Jo oS poolie yo (gols
I Lol 0929 0 ped (B9 99 e M eeddS 55
GTls ol 55 09 Ladline clalllas (ym bt ol
2 s Gl sloma b ) g5 e (5155 99
Syl (55 5 5 Jgiuds HDL-C LDL-C
LDL- 5 HDL-C o yuis dalllae S Lgss 5 azzbls
Loolayes Sl ol JsyimdS o als' 5 C
O Selas L(VA) el 0005 Lo calizce slaca i
Fol Giod )3 0l ()15 @l 5 (a8l s ol
9 Sgbiie (o yed SlaSSen 5l (2L Oy (o )
adllbas 990 o3 sla Sy o Sglds (rizen
sl

Sl bdpe 65550 Blr b ab ¥ ggi cubs
S e G Gl Bl rge 355 i 4y el (l &S
PV gg calis M hlew (@Bly jo 05— oo
S P (e Olmed 7S 09,5 b alis
iy5 D8 a5 Ll 1S oo a1 g e
Syt (nl i NgB o0 B9,8 0 ,Shas ;0 Sgnpy g
St 3l (U Sl (So ()2 E e 50 00d 00
@ ol ((Byb 51O a2l Gy e 0 Shee
095° Loz liwgen ;3 (st S Gelg—udl
G905 59 D990 gl (VL ol )by guS

\Yo

V) g sl o o)les Y4 055 15y g Siibjs pgle alan

SN o 1 8 S 2 05 53 (gl & gl 5 o A sloaSlis ol i

TC TG DL s o i axiy HDL jiio 5l 5ué as
Qidgs loline a3l Lty aa 5 S 05,8 o
055 5 st ot e 45 Ll (P +-0)
S5 1y olobine Dolis ygesl iy A S (el
Lo Olpss a4 slin jo e (P <¢/+0) 0> S

Poslii ol b (ge3] (9 0903] Gl i)
Gle pxo o aS ol i mls Jai ot 0]
o 03,5 o (5 lolixe glis TC TG LDL HDL
(Y Jgaz) P <+ 1+0) ads sanline p yai o S

635 o3lasl L aalygo slgil (yg03] gl cpuimon
Dolds) (29,5 (39,0 Amaliie ;o a5 Sl i) S
9 ALT layice 13 5 (3e3] w9 093] e
S g Jr5S 09,5 99 8 50 sl loline Zglis AST
30 Gwizme (Y g ) L) (P <e/-0) o ovnline
ERPROY VS| B VORNGH JUUES) I 4 KGR JUUPS S S -
ols s bl Ja s t fyaejl 5l eolatwl b (04905
s 6 oline cglas AST o ALT (slo puicio |5 4
JS2) P <e/20) 3510 3529 pod g J51S sla 095
Trosd o P oS § gloparl b s (Y 5)
2035 90 slagogeil (Solal g 0y oS (o
RV PR WA O W G PRE

Se Pl Bae g o200 4oy g9 5 ol dalllas

Loy (soS slampl » (Seglie (nyed 09
byl 5l (S p eizmen 9 (de 008 (0
99 £ Cuhd Dl 0l 50 S oS S g Salie
Moo pl 5l J—ol> @l (n feges 09 NAFLD
g o gnglie p ped alan Sl pladl AT 0 oyl
GLEQ"’"L“’ 4_1.0..7' 3 u_LJyL’J.a Lng).’;.o‘ L .55.,.@;
‘u)s) S wff LSLQ’UDL“’ 9 IRM (o> J-’bﬁ)’
axllas 3,90 09,5 10 (& (2,2 Yo, s WHR BMI
w5 5 Sleatld sguy ol addllas @l 5l (So

Eyass 5 (0 otz oy s WHR BMI (j9) Sy
42id s 3| w (TC 5 TG LDL HDL) >

http://rjms.iums.ac.ir



https://dor.isc.ac/dor/20.1001.1.22287043.1401.29.2.2.5
https://rjms.iums.ac.ir/article-1-6799-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-10-16 ]

[ DOR: 20.1001.1.22287043.1401.29.2.2.5 ]

Olles py—w AST 5 ALT (log3il 1o (4zs5 Juld
wols Hlois Sleglie oy yed atan VY 5l o NAFLD
S5 1y el s allae o ol (Y+)
(Vo) s ool llae 5 (conm ) dazmo wadlos,S
p— AST g ALT slo o551 j0 1, (5 lo sme glis
(YY) 00,55 5155 90 g cals e G5 o
3 Gyl goe glay 55 (YY) S g Bacchi
Sl 4 S (U5 ) p s AST 5 ALT (gla 331
) 2l aslie e ol gz il 30 65
2l U oliime ol il 4o Sl Jlazsl Lo
ol Glusguas o0 Salss Canl (Sow il Guios
50 Sglas .ol NAFLD g cobs sy g pun dox
ol lallas L 5l il a5l IS5
il Aol mls jo Gglas cde Wilgs o 5 pullione
58 A8 09,5 y3 il gy yo sl 4 4z gl
(el 00 0050 (gouS la I polie ol ol
D952 9 Sslew Ll )b (39 0dig ity 4 Blgi o0
Do )3 a5 3,8 o)Ll hlews jo (P cnl S
5 S g dr lgi oo it an o RS pae
Olgie & ALT g AST mhass 2538l 058 025 5 50
Jelse 5 Sy 5 Sl NAFLD o (sla St 51 S,
ATY) cnl cobo § gl oy axuwgs

L s Bl as gy ye allgi oo o5 slop 3l Ghals
Codlas Lol Lﬁp—’)j Ol eaes ol 8l Jelse Caeay
i Gl ) Lo ) 05 g7 Sl (See S
200 alS )z Few 5 OS2y OgeelaeST o
—olie (238 025, Su g (geslie Dl yad B2 b
Ay oo (RS (pl aS sy (59 GRS ar g o
3l g e ALT jo (t2rgd 2L Sgupe 0 et
oeolS 098 NAFLD 45 M oyl Lo 5o 08 il
Sontz |y oy ALT whaw s BMI wilgs (0 (359 Lawgie
35 o7 9 6595 Sl el cage g vt
(YY) 09l

S Sprgr ely plice 39 45l 01t 4
4 Mo 0131 50 gl a4y Sl 9 (95 08 g
2 Sk dgme i Al gl )0 355 o0 T2DM
Suaglio pald 5 (595 5 6l5) SeenlS slaa L

U SC PRI TPLRE IRES

4o ChREBP 4§ SREBP-1c Lo ol czge (yg>

5 00,5 S,z 1y de novo jjead 45 cu b uS
0 e ee Gl S 9y o7 Gl
G5 Figed (b 05> 08 e bl sla L]
GSlsima 3| TVAYS o %0 Lo js5 Jsze de nOVO
13g 5haes 5 5 lvejsy Cllr )0 i A sasS ()
a M ol 3l jo de novo Fignd a8 = o ol
b &2 15 oy 38,5 155 )3 530 NAFLD
i Slyzme 1 IYF Togas 5 ailie G2l pgloa
33 oy mdS Jlis 5 oo oo JoSis 1) g0
ool Sy kS Ol Sl Calen L9 05
So ol S e wats |y JSie Gl gl Loy
Yl ah s ] s af WS s slal | Ggens a5 >
909D S edgdl Joe 5l @le S (550 2%
S G389 JB 0 Gl e 2138 sl
(V0) 05 o0 S0 9% (27
Oliee &S5 Jbiwger » S5e Jolse (n oo 5l (S
Al oo l—is Job wlibass .l gaa codlad
3 Bl aiile witid O oS 4 Ml s 45T LS
oS s Cllad s o 3 s e b Bl
Sellad lply 1 o0 785 S o BT SIS
0S5 0 Shee S5ty e Joloe 5 (S g oe (S0
sloasly (IS job a2l oS slaw 3l
S saso Gt Sty b Sasis
Selglie SYWS 5 05 jeilinnl Sguge o Dl ol
565 ol aslllas b Cel i5e NAFLD L ol yan
D9y S Olge 4 (Sreglie (el (RS eates (LS
4 o y— ALT 5 AST slowm 3l o9 @l F3o
Sl 4 dlie 05 )0 S 5 Shee gl S Lo lsie
] S 09,5 b awslae ;0 NAFLD g 40 g4
(V) )2 5 (g0 Gubod gl Ll oyl
I deSe Lolyen Jieglie ol jod azin VY il aS
RGN SOV IR VA TIPS DO St I R SCST VS RO Ly
9 Seglie (n ol oS i AT wisls (L lade (pl
&S lop 3l 5l (talf carge i) l8 - 1 JaSe
(A) 95 o0 NAFLD « Mo 1o 0 )0 AST g ALT
oaalS (YoVP) e g 00 DS (6010 yuizmon

Y1

http://rjms.iums.ac.ir VP Ciganyl Y osled (Y4 oy 15l uE.l.i.'lH oglealan



https://dor.isc.ac/dor/20.1001.1.22287043.1401.29.2.2.5
https://rjms.iums.ac.ir/article-1-6799-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-10-16 ]

[ DOR: 20.1001.1.22287043.1401.29.2.2.5 ]

SN o 1 8 S 2 05 53 (gl & gl 5 o A sloaSlis ol i

0355 Oy oy o (taslie (e Lol oS oo 55l
5 Cuff oS S0 25 1) oz 2ol Yl g Sdlac
sroglie oy ped a8 asly i (Ve Y) oS
oMl g oS auilo b Dlde (Aly (hals coge
&S it gt Jla ity b (Dl oy
7 Slge ;0 pdi oalS (Sais 39-d (o0 )9
lode oS 5 s Shy (al cl (Dl
s el o 4T A eyl 4y Cunglio b Lo
(V7)) anl S9n (Shaglie (2 o3 0,9 S5 |
Lol b gogs w plgiee Ghagh slocasgaze
b g Gl 5l ST (052 a0 Julow sl 0¥
9 Plo wadss JpuS 08 o)l 538s et
OSoe oSy 5> 3l e gvgesl Sl Coaos
sl ,gSl oo | Sldllas jo 05— o Slgi—iny 095
5 el Gl ,sSe ol gee alox 5l (6 1 —tun
iz SO (rizman 05h o)y Bl 5]
G b RS (el S STy 9 955 )18 4z gs o)
(VAVY) 058 (b5l g dmmlio (o yo3 b,

& S A

a5 S Gl S ool 5l —ole @l B
bgio Gad b eglie Sl ped alan Cia bl
aloz 5l Sdglie slo el )by Sgugy czrge Ailgs oo
9 IRM (gl 4 Canglite « S sl sl
deo,d g WHR BMI (y59) G uS 5 sl ezl
2555 NAFLD 5 T2DM 4 Mics 355 5 (o4 oty

S8 Dl yed 45 0 oo Spiiny ml
559 &5 Cabs (o5 Ol Gl Gk ) g e
05,5 ol St 3o 1y satee L5 IS S8 Gz oS
S ) ol lews

References

1. Moosavi-Sohroforouzani A,  Ganbarzadeh M.
Reviewing the physiological effects of aerobic and
resistance training on insulin resistance and some
biomarkers in non-alcoholic fatty liver disease. Feyz.
2016;20(3):282-296.

2. Naga Chalasani N, Younossi Z, Lavine JE,
Charlton M, Cusi K, Rinella M, et al. The Diagnosis

'YV

V) g sl o o)les Y4 055 15y g Siibjs pgle alan

L aslie jo (el 09,5 0 (HOMA-IR) (yeuil o

‘L‘QG’L‘-’L’Wx ’"‘J)-US%))’
i s 3l ey 508 (V1)) S  Hallsworth

5 ool

s B oz S pllen ;o (Seglie (oS
0 axy Bl ogn 9 (9> W8 S oS 22
g Slentz (V) &loo,S 5,155 1y ydgundl &y Coslin>
39 Dl yed 4 wisls a5 (Y- )) Ll e
O BLal gl Uy o HOMA azlis 090 g0
5 Sl o sloazily B35y Lol (YY) 55 o
SaeslS Glo sl 13 1, gy (F1V) ] Sen
ryes ain Bl e 9o g Cabos 4o M oL
5 Karstoft (YY) 050,50 oaal_in (53l9o polocie
=359 Dl yed a5 wisls lis 55 (Yo F) )
@ Seoglie 9 gl SIS mhaa 3 (6 i polae
(YT asS ges o] gl

S 97 B PS50 (hy)s b e e Sl S
b oS sl gl @y sl 3504 @ by
ey el g oM ae o e sle (o 55
JUES Gl 85l 5l (559 Dl a3 (TB) il o
5 i sladd—w (950 40 SIS slaoains
0395 (Bl eizren 5 (edgail 00 5 Sl g
3l =ab 35el8 il oo o VO 1 i) SHlac
o (Sl (GHae Bl 4 by yo gl S 20
4 ol 0o Crdgandl 4 oy (Bl S8
5 S 5l Sty 5o g 0ols (IBN,) (el
(e (1) ails sgde il e ol om (25
(FGF21) Y\ cedlyg pod oty 452818 il ol
& bwJd wluwl  (Fibroblast growth factor 21)
5 Sl aliae ;5 PIBK / Akt KU yoano
Sl g el pliy a3l oo Blas] gl lasgs
g (hals 4 wilgi oo (Saglie 0 pe5 b (rdgil @
il by e 3 el il b 43 oo, FGF21
(YO)

ol oS Al b Sle Sdl o 055 e 5
45 ol sk J515 5 it ) (8 iy ol
A St e die 20l bl | el 4 Caaglie
e oS 5 jlade (ol p (859 (red 455

http://rjms.iums.ac.ir



https://dor.isc.ac/dor/20.1001.1.22287043.1401.29.2.2.5
https://rjms.iums.ac.ir/article-1-6799-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-10-16 ]

[ DOR: 20.1001.1.22287043.1401.29.2.2.5 ]

and Management of Nonalcoholic Fatty Liver
Disease: Practice Guidance From the American
Association for the Study of Liver Diseases.
Hepatology. 2018; 67(1): 328-357.

3. Hamasaki H. Perspectives on Interval Exercise
Interventions for Non-Alcoholic Fatty Liver Disease.
Medicines. 2019;6(83): 1-5.

4. Ibrahim AA, Abdelbasset WK. The role of
physical exercise in treating people with nonalcoholic
fatty liver disease. J] Adv Pharm Res. 2020; 10(2): 64-
70.

5. Takahashi A, Abe K, Usami K, Imaizumi H,
Hayashi M, Okai K, et 1. Simple resistance exercise
helps patients with non-alcoholic fatty liver disease.
Int J Sports Med. 2015; 36:848-52.

6. Magalhdes JP, Santos DA, Correia IR,
Hetherington-Rauth M, Ribeiro R, Raposo JF, et al.
Impact of combined training with different exercise
intensities on inflammatory and lipid markers in type
2 diabetes: a secondary analysis from a Il-year
randomized controlled trial. Cardiovasc Diabetol.
2020;19(169): 1-11.

7. Banitalebi E, Faramarzi M, Nasiri S, Mardaniyan
M, Rabiee V. Effects of different exercise modalities
on novel hepatic steatosis indices in overweight
women with type 2 diabetes. Clin Mol Hepatol. 2019;
25:294-304.

8. Mohammadi F, Ghalavand A, Delaramnasab M.
Effect of Circuit Resistance Training and L-Carnitine
Supplementation on Body Composition and Liver
Function in Men with Non-Alcoholic Fatty Liver
Disease. Jundishapur J Chronic Dis Care. 2019;8(4):
1-8.

9. Hosseinian M, Banitalebi E, Amirhosseini SE.
Effect of 12 Weeks of Intensive Interval and
Combined Training on Apolipoprotein A and B,
Visfatin and Insulin Resistance in Overweight Middle-
Aged Women with Type 2 Diabetes. HMS. 2016;
22(3):237-245.

10. Shamsoddini A, Sobhani V, Ghamar 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): 1-7.

11. Bacchi E, Negri C, Targher G, Faccioli N, Lanza
M, Zoppini G, et al. Both Resistance Training and
Aerobic Training Reduce Hepatic Fat Content in Type
2 Diabetic Subjects With Nonalcoholic Fatty Liver
Disease (the RAED2 Randomized Trial). Hepatology.
2013; 58(4): 1287- 1295.

12. Tibana RA, Navalta J, Bottaro M, Vieira D,
Tajra V, de Oliveira Silva A, et al. Effects of eight
weeks of resistance training on the risk factors of
metabolic syndrome in overweight /obese women - “A
Pilot Study”. Diabetol Metab Syndr. 2013; 5(11) :1-8.

13. Housh TJ, Johnson GO, Housh DJ, Eckerson
JM, Stout JR. Validity of skinfold estimates of percent
fat in high school female gymnasts. Med Sci Sports

YYA

UL SC PR CRPRTLRE IRES

Exerc 1996;28(10):1331-1335.

14. Yokoyama H, Emoto M, Fujiwara S, Motoyama
K, Morioka T, Komatsu M, et al. Quantitative Insulin
Sensitivity Check Index and the Reciprocal Index of
Homeostasis Model Assessment in Normal Range
Weight and Moderately Obese Type 2 Diabetic
Patients. Diabetes Care. 2003;26(8):2426-32.

15. Hallsworth K, Fattakhova G, Hollingsworth KG,
Thoma C, Moore S, Taylor R, et al. Resistance
exercise reduces liver fat and its mediators in non-
alcoholic fatty liver disease independent of weight
loss. Gut. 2011; 60:1278-1283.

16. Nikseresht M, Rajabi H, Nikseresht A. The
effects of nonlinear resistance and aerobic interval
training on serum levels of apelin and insulin
resistance in middle-aged obese men. Tehran Univ
Med J. 2015;73(5):375-83.

17. Lee S, Bacha F, Hannon T, Kuk JL, Boesch C,
Arslanian S. Effects of Aerobic Versus Resistance
Exercise Without Caloric Restriction on Abdominal
Fat, Intrahepatic Lipid, and Insulin Sensitivity in
Obese Adolescent Boys. Diabetes. 2012;61:2787-
2795.

18. De Nardi AT, Tolves T, Lenzi TL, Signori LU,
Silva A. High-intensity interval training versus
continuous training on physiological and metabolic
variables in prediabetes and type 2 diabetes: A meta-
analysis. Diabetes Res Clin Pract. 2018; 137:149-59.

19. Magalhaes JP, Melo X, Correia IR, Ribeiro RT,
Raposo J, Dores H, et al. Effects of combined training
with different intensities on vascular health in patients
with type 2 diabetes: a 1-year randomized controlled
trial .Cardiovasc. Diabetol. 2019; 18(34): 1-13.

20. Moradi Kolardeh B, Azarbayjani M, Piri M,
Matin M. Effect of curcumin supplementation and
resistance training in patients with nonalcoholic fatty
liver disease. J Med Plants. 2016;4(60):161-72.
Persian.

21. Mohammad-Rahimi GR, Attarzadeh-Hosseini
SR. The effect of aerobic training and diet on lipid
profile and liver enzymes in obese women with type I1
diabetes. Daneshvar Med. 2014;21(108):41-50.
Persian.

22. Shaabani M, Abolfathi F, Alizadeh AA. The
Effect of Four Weeks Continuous Aerobic Training on
Liver Transaminases and Glycemic Markers in
Women with Type II Diabetes. [JD0O.2017;9(4):148-
54.

23. Slentz CA, Bateman LA, Willis LH, Shields AT,
Tanner CJ, Piner LW, et al. Effects of aerobic vs.
resistance training on visceral and liver fat stores, liver
enzymes, and insulin resistance by HOMA in
overweight adults from STRRIDE AT/RT. Am J
Physiol Endocrinol Metab. 2011;301(5): 1033-1039.

24, Karstoft K, Winding K, Knudsen SH, James
NG, Scheel MM, Olesen J, et al. Mechanisms behind
the superior effects of interval vs continuous training
on glycaemic control in individuals with type 2


https://dor.isc.ac/dor/20.1001.1.22287043.1401.29.2.2.5
https://rjms.iums.ac.ir/article-1-6799-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-10-16 ]

[ DOR: 20.1001.1.22287043.1401.29.2.2.5 ]

SN o 1 8 S 2 05 53 (gl & gl 5 o A sloaSlis ol i

diabetes: a randomised controlled trial. Diabetologia.
2014; 57:2081-2093.

25. 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.
Medicine. 2020; 99(22): 1-4.

26. Cuff DJ, Meneilly GS, Martin A, Ignaszewski A,
Tildesley HD, Frohlich JJ. Effective Exercise
Modality to Reduce Insulin Resistance in Women
With  Type 2  Diabetes. Diabetes Care.
2003;26(11):2977-82.

27. Monazzami, A., Momenpur, R., Alipour, E.,
Yari, K.Payandeh, M. Effects of Eight-Week
Combined Resistance and Endurance Training on
Salivary Interleukin-12, Tumor Necrosis Factor,
Cortisol, and Testosterone Levels in Patients with
Breast Cancer. Int J Cancer Manag. 2021;14(2),
¢109039.

28. Sharifi S, Monazzami A, Nikousefat Z, Heyrani
A,Yari K. The acute and chronic effects of resistance
training with blood flow restriction on hormonal
responses in untrained young men: A comparison of
frequency. Cell Mol  Biol  (Noisy-le-grand).
2020; 66(1):1-8.

29. Astinchap A, Monazzami A, Fereidoonfara K,
Rahimi Z, Rahimi M. Modulation of Fibroblast
Growth Factor-21 and Bklotho Proteins Expression in
Type 2 Diabetic Women with Non-alcoholic Fatty
Liver Disease Following Endurance and Strength
Training. Hepat Mon. 2021; 21(7):e116513.

AR

V) g sl o o)les Y4 055 15y g Siibjs pgle alan

http://rjms.iums.ac.ir



https://dor.isc.ac/dor/20.1001.1.22287043.1401.29.2.2.5
https://rjms.iums.ac.ir/article-1-6799-fa.html
http://www.tcpdf.org

