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Abstract

Aim: Physical activity and the use of medicinal supplements are one of the treatment
strategies for managing non-alcoholic fatty liver disease. The purpose of this study is
to investigate the effect of high intensity interval training (HIIT) along with Portulaca
Oleracea supplement on FXR and SREBP-1c in the liver tissue of rats with non-
alcoholic fatty liver. Methods: In this experimental study, 30 male Wistar rats were

randomly divided into five groups: healthy control (n=5), fatty liver control (n=5), scan this QR code to see the
Portulaca Oleracea supplement (n=5), HIIT (n=5) and HIIT + Portulaca Oleracea accompanying video, or visit
supplement (n=5). Nonalcoholic fatty liver was induced with 12 weeks of high-fat diet. ~jahssp.azaruniv.ac.ir

Portulaca Oleracea supplement was applied daily and HIIT training for 8 weeks, 5

. . . . 1. Department of Physical
sessions per week in the respective groups. The amounts of FXR and SREBP-1c in P y

. . . ) : Education, Neyshabur
liver tissue were measured by sandwich ELISA method. One-way analysis of variance Branch, Islamic ~ Azad
was used to analyze the data. Results: After 8 weeks of HIIT and Portulaca Oleracea University, Neyshabur, Iran
supplementation, there was a significant difference in FXR (p=0.028) and SREBP-1c 2. Assistant professor, Department
(p=0.005) values between the study groups. The results of the post hoc test showed of Physical Education and Sport
that the SREBP-1c levels in the fatty liver control group were significantly higher than Sciences, Faculty of Literature
the healthy control group(p=0.012). SREBP-1c values were significantly lower in the and Humanities, University of
HIT + Portulaca Oleracea supplement group (p=0.006) and the exercise group Neyshabur, Neyshabur, Iran
(p=0.049) compared to the fatty liver control. FXR values in the fatty liver control (*  Corresponding  authory:

Mehdizarei@neyshabur.ac.ir

group were significantly lower than the healthy control group(p=0.027). There was no 3. Department  of Physical

significant difference in FXR values in the groups of HIIT + Portulaca Oleracea Education, Mashhad Branch,
supplement (p=0.462), HIIT (p=0.958) and Portulaca Oleracea supplement (p=0.988) Islamic ~ Azad  University,
compared to the fatty liver control. Conclusion: HIIT with Portulaca Oleracea Mashhad, Iran
supplementation may be effective in improving non-alcoholic fatty liver disease by

modulating some liver lipogenesis regulation pathways, including reducing SREBP-

1c activity in liver tissue.
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Extended abstract
Background

Non-alcoholic fatty liver disease is currently the most common chronic liver disease worldwide. Regulation of
lipogenesis and control of lipid metabolism pathways is the responsibility of some transcription factors and a network
of nuclear receptors, including farnesoid X receptor (FXR) and Sterol regulatory element binding protein-1c (SREBP-
1c). SREBP-1c is the main regulatory factor of liver lipogenesis genes, which is involved in triglyceride synthesis.

FXR regulates lipid metabolism by activating or suppressing factors involved in lipid synthesis or oxidation in tissues.

Research shows that treatment strategies for NAFLD focus on lifestyle modification, especially reducing caloric intake
and exercise interventions. High intensity interval training (HIIT) is expected to be effective in improving NAFLD.
Portulaca Oleracea can inhibit lipid peroxidation by reducing the expression of enzymes that limit the rate of fatty
acid synthesis in the liver and fatty acid synthetase, due to its antioxidant properties. The purpose of this study is to
investigate the effect of high intensity interval training along with Portulaca Oleracea supplement on liver FXR and
SREBP-1c of rats with non-alcoholic fatty liver.

Materials and Methods

In this study, 30 adult male field rats of the Wistar were purchased and kept from the animal laboratory of North
Khorasan University of Medical Sciences with a weight range of 160-185 grams and an age of six weeks. All stages
of the research were carried out according to the instructions of the ethics committee in biomedical research and with
the code IR.IAU.NEYSHABUR.REC.1401.014.

Experimental design

This experimental research was carried out with a post-test design with two control groups and three experimental
groups. 25 wistar rats were placed into five groups by simple random. One group was selected as the standard diet
group to investigate weight changes during the research period (healthy control group). The other four groups were
subjected to a high-fat diet for 12 weeks to induce NAFLD. After 12 weeks, four groups were randomly assigned as
NAFLD control group (n=5), HIIT group (n=5); HIIT and Portulaca Oleracea supplement group (n=5) and the
Portulaca Oleracea supplement group (n=5) were divided and all groups continued with a high-fat diet until the end
of the study.

Training protocol

The training program was implemented for eight weeks and five days a week. The HIIT training program was
performed with an intensity of 75 to 90% of the maximum speed as seven one-minute attempts at a speed of 30 meters
per minute and active rest between activities at a speed of 15 meters per minute in the first to eighth weeks.

Portulaca Oleracea supplementation

Portulaca Oleracea supplement was Daily 400 mg of dried purslane powder per kilogram of body weight. The
dissolved powder of purslane was given daily to two groups of Portulaca Oleracea supplement and HIT group +
Portulaca Oleracea supplement, in the form of gavage.

Extraction of laboratory animal tissue

The rats were anesthetized 48 hours after the last training session and fasting overnight. SREBP-1c values of liver
tissue were measured by sandwich ELISA method and using the kit of CUSABIO, China. Liver tissue FXR values
were measured by the sandwich ELISA method and using the American biotech Reddot Kit.

Statistical analysis

In order to statistically analyze the data and compare between the groups, one-way analysis of variance was used, and
Tukey's post hoc test was used to compare the groups two by two. Cohen's effect size index was used to compare the
effect of each independent variable. A significance level of P<0.05 was considered. Statistical calculations were done
using SPSS 16 software.
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Results

The results showed that there is a significant difference between the liver SREBP-1c values of the study groups after
8 weeks of HIIT training and Portulaca Oleracea supplement (p=0.005). The SREBP-1c values in the fatty liver control
group were significantly higher than the healthy control group (p=0.012). The values of SREBP-1c in the HIIT group
+ Portulaca Oleracea supplement (p=0.006, effect size=1.1) and the HIIT group (p=0.049, effect size=0.79) were
significantly lower than the healthy control group. There is a significant difference between the liver FXR values of
the study groups after 8 weeks of HIIT training and purslane supplement consumption (p=0.028). The FXR values in
the fatty liver control group were significantly lower than the healthy control group (p=0.027). No significant
difference was observed between other groups.

Discussion

Few studies have investigated the effect of HIIT and Portulaca Oleracea supplements on pathways associated with
disease progression of non-alcoholic fatty liver disease. The results of the present study showed that after a period of
intense interval training and consumption of Portulaca Oleracea supplement, liver SREBP-1c levels in the interval
training group + Portulaca Oleracea supplement and the interval training group were significantly reduced. This plant
has many anti-inflammatory and antioxidant effects, and due to its abundant omega-3 and omega-6 fats, it can inhibit
lipid peroxidation. Considering the mechanism of the effect of omega-3 fatty acids on bioactive metabolites involved
in inflammatory pathways and changing the activities of nuclear transcription factors including SREBP-1c, it seems
that the modulation of hepatic SREBP-1c expression by consuming purslane is not far from expected. In the present
study, after high-fat diet and induction of fatty liver, liver FXR values in rats with NAFLD significantly decreased,
which is similar to the findings of some studies. It was also expected that HIIT and Portulaca Oleracea supplementation
would lead to an increase in liver FXR, but this increase was not significant in the present study, which is similar to
the findings of some studies.

Article message

The present study suggests that HIIT combined with Portulaca Oleracea supplementation leads to a decrease in liver
SREBP-1c rats with non-alcoholic fatty liver disease, but has no effect on liver FXR. These changes seem to be
effective in improving the severity of non-alcoholic fatty liver disease. Doing HIIT exercises along with taking this
supplement can be considered as an auxiliary and alternative treatment for those suffering from this type of disease.
However, it seems necessary to conduct more studies in this field.

Copyright ©The authors Publisher: Azarbaijan Shahid Madani University



https://doi.org/10.22049/jahssp.2023.28954.1582

JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/JAHSSP.2023.28954.1582

G939 83999 38 0 (s (83 il DWlae
U9l ol a3l Jlu
VWA-I TS Sbomio 16 ¥ (3l 3 sl

Open Access

93 e

Wine slacs ) w8 el SREBP-1C s FXR 5 4,5 JoSeo b ol o gy o9l iy ya i G

Sl Oy wS

Tl sgazo T o2 15 o ¢ GOLT (e Lo yoozmo U 53 duzme
AE2 FRR7AY S PR T VYEY/oT 8 cdl o &0

Iyl dlao s> Wy o 38 QR Sl b
Www jahssp.azaruniv.ac.ir/. colw
.,\..5 osalio

oplis Al (S SwS e S R
Ol sl «allal 5151 oK1

S RS N o35 sk A
(a_,.lx— ERRCIWE PN U P SS9
Ol oplig O slas oKils (Sl
(J snn 0y 55)
Mehdizarei@neyshabur.ac.ir

NUE-HERVE-PRES PR N PG PP S

Ol edgie ¢ allsl 5151

S

SV e oz a8 S pte el Slopd ol | (S gl o JoSo Bymo 5 Gy clled B
SREBP- FXR ,» 485 JaSe L olya (HIT) s (s clisyo3 506 oyt il jingfy i sl
o Vo 8 i ol > il gy D9 S 1t 2 S 4 Lo slac) aS Bl IC
oS (N=0)ells 38 09,5 iy 53 (Bolal yobo 2 )5 VP2 MAD (Gg diald L 5 g 3135 (ol oo g
oS (N=0)e8 3 JoStdpdd (gl (2 ye3 9 (N=0)dd (29l5 (2 pod (N=0)48 5 oo (N=0) 02 S
JoSo It 2aS o Und 4ol 5l Gy 0035 sloul oy (ol 05, aan W L JISU i a8 s
wolie 5 Jlasl dbgiye (cloog)S ) atin 5> dul> O i A S dy 4D (29l5 (2 yed g &ljg) e 485
el oo 5 555 yskaie 4 (6 Sojll mesls (Sl g, 4 4 <l SREBP-1c 5 FXR
65 JoSo Gyrn g HIT (yp05 atin A §) g 0Bl 15 o3lizl 4o 5 il ly 59UT 90 5 ool
s sl 3939 adllas (sl 09,5 oy (P=+/--0) SREBP-1C 4 (p=+/-YA) FXR polio ;5 (g,lolixe cglis
oo & ol J5S 09,8 & Caas o 1S5S 09,8 13 SREBP-1C jp0lio o5 ol (Lt (sl (5905
Otye 095 5 (P=+/++F) 453 JoSo + (nyad 09,5 1> SREBP-1C palie (p=+/:1Y) 35; UL (g bline
A8 58 095 P FXR olie g1 5l iblias 5k 4 oz a5 558 09,5 4 ced (P=+/¥) 55
2 FXR palie 53 (5)lolne coglis (P=+/+YY) 392 oyl 5)blins yob & @l J5S 095 & ci 02
4 S (P=+/AM) 48,5 (JoSo 5 (P=+/0A) (295 (203 (P=2/¥FY)25 3 JoSo + (09l (305 sloog S
e sk 1 e85 JaSe Bran b olyon syl (gl (508 18y A0 S edlio G ST S 058
S dgstr 13 el (S0 1S bl SREBP-1C culleb jinlS alosj) 15" 5550 melsis (sl oo 5y
A8l e (IS

gy g 3y8 X 0k pS ¢ IS pud oy A8 (golow cad ) b a5 b ool (o ye5 2 80ilS (sLdojlg
CV gl orad paie (g2ig

3, SREBP-1C 4 FXR ,, 4,5 JoSa |

Copyright ©The authors

olyor Ll ools Wl yei 3L "'39"""’ Sl (e (2)lj s ydomes il JRTIRESIPEVE g Pt :&l@;' 0950
AYAYE(V) Y YL S gl G a8 & Wi slacy 08

ol S aed oKl 2 pdl 9 3ol calo

FOV-YSVE 1 Suig pSIl gL

B3l z o poanrd £
DOI: 10.22049/JAHSSP.2023.28954.1582

Publisher: Azarbaijan Shahid Madani University


https://doi.org/10.22049/jahssp.2023.28954.1582
mailto:Mehdizarei@neyshabur.ac.ir
https://doi.org/10.22049/jahssp.2023.28954.1582
https://dorl.net/dor/20.1001.1.26766507.1400.8.1.1.5

JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/JAHSSP.2023.28954.1582

Farah nia et al, Journal of Applied Health Studies in Sport Physiology,2024; 11(1):124-138 0129

St oS 45l e comsl St o FXR G (sl j) 355
(F) 55 Sy Jyid 5 sl

ol NAFLD leys (slaceilyl a5 ans o olis clisios
505 sty llae 5 35 S IS sy & S5 S
liyyoi 48 Glo3S LiliS ek plo] ldllas s (A) Whod S
..\3]5.)9{ ))9A (—ASJI)A—C u)>.)u§ dguds yd H“T 9 Alwgm (w ‘5)‘9.%
Oy S g P HIT L g dnge i ol yo3 g5 plaS aSol Lol
Lol oul bW )1 Cons pasetio 0)5 630 5503 p (IS8
5Pl daim g By Bro pilie L2 HINT ol o5 Sl 4 4295
Sk g 0390 pamolio 3,8l 1 (gl (gl Canl (S ol (5108
(HITY) U o b oslts Sliyyes (0 ) +) 2568 15 Szl 5,50
55 lioyg3 Jalis 5 4 Uy 0 359 Sl J ool 5
Omb ©aB L 859 b y)Se Colpiul (sbaoygd g b Clled oglite
oy O30 |y NAFLD llew ;0 HIT (005 136 3g0m0 L
Ol (YoYY) oh)Ken g Mg pwlss Jlie job 4 (WY ,V¢) Llosls 1,8
Oy 2 w25y Lo 4ds5 cla yige ;5 HITT @l ye5 48 00l
S Ol Gl gl 4 Caoglio gla Cuxsdg Sy 4 e
Toalj I Cman (W) 33,5 (o0 550ed 5 2 sl (gl
e HIT o je5 asin coin oS 50,8 )15 (V+¥+) e 4
slgise » S slemil 5 oldl slopadls Sy g @
NS Mt O uS Glen 4 lie Yy sl 5 oo
ol adlllas Sy 5 (Vo¥Y) hlSen 5 Siges (Jlo ol L (OF)
Sllae buwg 5L NAFLD , HIT Sloys ol pl a8 sails olo
(08) 3,65 )18 sy 2390 Sy

oo polie Ul (i sl 4 Cunl (29> (ol L LS 485
55 s (MAIS) 1l o ] 5T Caols (gl g ST
PN e Swol Fow Cas o.\;;§39_\>u ‘_glmm}}i UL.: u,iublf).g 09U:.
Shls 433 0jlac (piomen S e |y e (igplinnS]y Sl oo
S s (o3l polie (gol> g 039 Seotud gt Cools

EVXER)

w35 g lon Jl ik (NAFLDY) ISU1 18 2 05 (6l
9 S 4 e Cunl (Sae 85 0,5 00 g 3 1) SSIPL 5 (L
ol Jo 5 Sy 0 a8 low (V) 298 545 poies)lS
S bl (V) ol Glaz plpw )3 A8 (p0je ilew (@l
Ol BV VA=YV gl Jlo > 3o d YA 4 Y- 5=V gl Sl jo
SV Sew @ blod g 22 Ohle yus 4 a2 (V) conl ably
Sly Eomd Sy o0 55 4 (Splio pyri Sl Gl g S S
(V) 2l i b NALFD

Joloe 1 (B oo e el Gl J)5S g B0 el
459518 X 03,5 alax | glaten (sloosi S ) (1A 9 (omagiy)
(SREBP-1C") V= Jg il (oula3 yais sigme 0o 5 (FXRY)
by i 0 50 Jelse g8y b g (ildled 30k 51 55 FXR ()
S o a5 | ) gl S L il 13 e (gl
Iy Joyels” ol s 3w ABCGS 86 yiol38l LFXR 0S8
Oizzen FXR (0) sz o 390 ) JgpaadS )l 8Ll g 03905 o
GBI % a8 6 5 Gilgrde 9 030 a3l 5l (g 00 e
sl sleosis pulas Gl oS PPAR-a ol FXR Al 0
OpslipnST g oy (Rl 1) wdbie @ sl (gpelipes]
o> 2 pdlS (5 i )3 45 90 Cgume A5 Bend by
o el ol Sioed Jolse 33U )b 5| SREBP-1C (v) 5,05
agzedlsS Syl 5 (ACC) iU 525158 Sl (FAST) bt
Qs JopadS 5 02 slodpnl pudglio pias 3 (SCDY) S,
L oS Casl i Slgo S > smssisy Jole SREBP-1c (A) )5
9 WS (oo S8 1) W it S sl s S5 38 S

7 - Stearoyl Coa Desaturase 1

'~ High-intensity interval training
*- De Castro

*- Khaleghzadeh

Copyright ©The authors

'- Non-alcoholic fatty liver disease

'- Farnesoid-X receptor

*- Sterol regulatory element binding protein-1c
¥ - Fatty Acid Synthase

*- Acetyl Coa Carboxylase

Publisher: Azarbaijan Shahid Madani University


https://doi.org/10.22049/jahssp.2023.28954.1582
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_1
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_2
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_3
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_1
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_4
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_5
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_5
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_6
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_7
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_8
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_4
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_9
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_10
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_11
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_10
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_11
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_12
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_10
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_13
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_13
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_14
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_15
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_16

JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/JAHSSP.2023.28954.1582

o (oo 0 09,5 y) " e85 JoSo 095" 5 "5 JuSo + sy
09)5 dw 9 0 &S SRS 055 ) w2 ]y (YY) Wad
S 09)5 0978 9 35 )b 8L dabl (iaghy (Ledl U (08
Uolyo dod asl o 1)V IS5 55 s ciliseo Jslyo 53 s,
o) Spigs > (IS 4ieS” Joallygi w4 a2 gl (iao}y
IR.IAU.NEYSHABUR.REC.1401.014 S’ 5 S35
A5 s

VWOV Gde & (dds 0) dtan G (gl (i3 09)5 50 e,
b olioal Gan b aids 5 e 5—Ve Caoym b g dids jo ,d 4ddd
S o sl B pyed s GBSl 59y gd e
099 4 OISl Sl edliil b iy (a3 Sy (1901 e 03
OAb b 35 p)5 48BN e jlam gy cnl )3 b L] eaibtane st
S BB Y o 3,5l sy g 95 Sy 9> g3l <ol
0 305 03 oy o lej sl Gl ool ¥ e &
wb)S Hlai > Al Copo glsisdr Sy (AL (g asb]
$9) (9> Co g (Byman OS] Sl UL Loyl as
o ocnljl r=+/AF=+ AN P<[40) 53 3959 Lacsy ;5 b )5 )lgs
S ddn (Spas GFaS] i (s> Copw 4 25 L oy
coys UL bl degi b (VF YY) 08 0500 )y 5 ol o
Wby dacs) )3 disdn (Bpae (5eaST g 35,19 g9y dindar 09
S el ey did e g 1 S0 el p (o yed

592 99 b i )3 o) gy g Aidn Cdn Code &y (o yed el
s b HIT (05 4ol s yal asan 31 g Loy )3 col il
Yo o pw g glatddy S (il cuan Cyguny didiy G o Juo pd Y
aaBd 10 yio VO Gy b e lad  Jled colyiwl g 4ads jo yie
Gy daopd Ar Jolee guy05 &y oy el 0l b plol ol (o aiamys
doyd Ve (pguw i 5D dindey Gy Mo yd AD (pgd dldn ) Al iy
A bas g aan bL U g 4ol pyles atan pd aldu Coyuw
Ve ad b addy dow Gde 4 (055 p,5 cpyed ghinl 3.V Joio)
slesl o ad plool adds jd e VO Gud b addd 93 9 4ddd jD yie
50 5 4B 10 4o WO U B L ddBd S Cdo 4y (0,8 Dy ped
ol adllas gy yed JSTgp A plool 4ids (0 o Ve ol b aads
g Wi 9 (WAV) oLSen 5 (6 8L adlllae (oo po5 JSSg 0 5l 48,5
(Y8 ¥0) 392 (YY) o), S

olo 15 b o 5 bl 5 Blo okd Kan bl 15 oblus
oo & A3 00 > 39 b (S Cag) p)F Ol plos )3 Juol>
g & S JoSo t (pyed 09)5 5 485 JoSe 09,5 93 4 iy,
15 05 (odne & Ay ol 5 213 Slule 50,8 3)lg 5 435) SglS

M)

Copyright ©The authors

.(Y' ,\ﬂ) J.AfL;o

HIIT o5 035 (2% L NAFLD lics lows (slapunslSio & 4255
ol cols ) Cul (Sae 233 LS JoSo b 2ljElen
A5k die NAFLD & e oy sl of il 5 o> 002
gl ol S &iej o st lelbl (3,90 cund 4 slp
dllas 4 s co)ghs 8 slodeSe 5 ©laped JUo 4 ofug 4 e
Rk 5 eonlpls )1 29y il Lulyd > Sglie (sl pane
Lulyd 3 555 Jelgs (6503ll g gy b Conl 0ad (s 2l
S S (gl Sl ped g B3 JoSo ddlin b o S laydss
oy pol adlllas | Gan oyl pln ] cusd 4 Sglie (sl s )
s FXR 5 a5 JoSo b olyon 008 (0ls (pyed 30 (e

o JSI i o 08 4 lise (slasbge 5 <8, SREBP-1c

oR93 099
35 JoLb (gnfl o 20 b o8 cslatng, g5 ol adll
S 03,5) 25 095 4 3 (lows J5 5 ol ) J,5 )5
adllao cpl )3 292 (883 JoSo + 0 ped 09,5 9 (305 09,5 o S
olKaiily uup Dlihhdlﬁ)’l )l )L.M.us .)I)J CJLJ » u.:l)buo Oy Y.
b o 9 £S5 VI (g atels b Jled gl (Sd pole
lod) 2yl wl byly 5 j0 baesy a6yl g (o)l B atan
o yiawd U (S, — iy dielu VY a5 o ol 5 ol as > YYEY
O i e b )55k o bl atin S 5l L N0 ()10
Oiek 090 Jsb 53 "3kl (e 025" 098 lgie 4y s
e &y NAFLD & Ul jalaie a5 500 ) o YO L6505 bl
(o ve P Jold ol d))o e n @ @) cov wamlY
S (YY) 2385 )13 (B o> Vo g ity S oo Ve
Dok 9 ol (Bolal &g 4y &y g gy Sl NAFLD b
@l b g 508 Slam T bl sly 5l s Sges W
A8 4l 0g)S by OIS 4 bape gl b w85 0 08
o) @Vl L (Y Jodo )l oa s &)Y Jodo 0 oy
035" o 42 (335 oty (o Y+ oo 3l NAFLD & s
23l 2003 095" Maa gl ped 098" Moz a8 S
e b iy (wliiolS el S agl g 48,5 olS ans 5
B3 oo Brae b SS9 031 gt O bawgs ol
039 PSS o sl 4 83 0ud SUiS 39 25 (e ¥l
)g‘)g GJJ l: 45)> ol Suid 29 (YA YV ,\ﬁ) KW w)f)la; P ON
Gl VY S & s ) (s | g g bgle Jlaie O

Publisher: Azarbaijan Shahid Madani University


https://doi.org/10.22049/jahssp.2023.28954.1582
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_19
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_20
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_21
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_22
https://ethics.research.ac.ir/IR.IAU.NEYSHABUR.REC.1401.014
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_23
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_24
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_25
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_26
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_19
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_27
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_28
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_29

JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/JAHSSP.2023.28954.1582

W\ O

sl

¥ dgie )3 Geios e Jolpe )3 ) (g 4 barye @bt G515
18 S 05,8 i Alshie 51 s 5 adllas slol 5 el 05 &)
(=21 ¥) gl 2 yo8 09,5 (P=+/VF )l 09,5 4w &y s 02
D5 UL g )bline jobo 4y (p=/o¥e )83 IS+ (nyed 095

3l o adllas (slaog S (608 SREBP-1C polie oy ol olis gols
5 3529 (syblize gles 483 JoSo Bpumo s HIT oy yo5 atim A
» SREBP-1C yslie oS sls (lis (sl y90)] gols (P=+/++0)
U (s sknn b ol LS 05,5 & Connd oy 35 L5 05,8
45 JoSo + (505 09,5 > SREBP-1C jlis (0=+/+1Y) 35
= 3 gl D=1+ ¥R) gl cypes 09,8 5 (VY =5 sl D=/ -5)
S3t Fomly a4 oy 55 LS 0p)5 4 i (IR
JoSo oy 055 > SREBP-1C jslie 3 (g)blize <yl
Crr &S S 09,8 b awglie ) (+/VA =53l ojlul P=+/YAY)ad 5
@S FXR polie oo ob ol mls ) hbged)iss odalie
55 JoSo Gyao g HUT cypes din A 5 Ly dlllao (sloog,S
oS by LS oind (903 gl L(p=+/+YA) 3)5 3939 (5 holine oglis
@ el JpiS 098 4 Cund oz 45T 1S 09)5 3 FXR 0lis
FXR jolie (390 UL 3929 b (p=2/-YV) 35 Sl (g)bline ysbo
(153 =31 0j11s) D=+ [E5Y)ab 5 oo + gl cypes cslog)S 5
P=[AA) 65 JaSia g (+/YF =51 o)l P=+/ROA) 5 (3 p05
B 4 g5 (ol oy 35 55 095 & Comd (13 =1 ol

(Y )9e3)395 Jlolize (gLl

PSSy 2

(n=8) 2l i 055

P N
(n=a)

5 ot il

s len!

wp i JoSo b olyen 1ad (9l by yed 3l

b el Lesb ygums 9 (o yod duds op 31 5l oo celo YA s o)
2l e p S £1) eSS 5 (Slio 09 B0yF
V¥ ol (pSoks il @ pS ke 0) Cajlbl o (p)S5hS
MQM@UM%)DHM%‘UQ.A}M&}Q@
b S Cdl s oaud b g ab Dbl GBI e diw d b
Jolome 33 g gt Jaie Ol b alolll cdb a5 pbil (gl
Ay g b odly I8 Loy S J3I0 ladiges i 0ald )8l
o3l plosl o b e g oo mlo (5950 )0 Gy
Ml = A glad Ly )8 d as g it (5
GlpUl Jogy 4 1S <8, SREBP-1C polée L0058 Jdte
Caolus b > CUSABIO ey eS8 ) bzl b g ousbilo

A (s St caps idee 3 p5 55 VOIF (53,Skos
Db 608 ojlul Ao > Ve i les Slpnd oy g o))
oS jl oolizal b g omaile slpll Uos, 4 A8 cdl FXR olis
[+8Y (&3)Slas cuwl s L IS, 0] Reddot biotech <5,
Gyl g depd Ve (i (9> Ol s gt e e Sl

i (g SNl Moy VY i e iy

23 s bl Slygo ol (ygeil 51 wosls (g Jlo b (s yslto &
g odh ()lel Ll g o jglate 4y daosls (g Joj &5
deglie yolaio &y g 48l S il ly 50T (ygail 31 lmog)S (e dlio
oa3ld b ool (S95 (sl (y90jl S 93 41 95 ©jgo 4 Lnog)S
loyeiie 51 S m U e dulie Ca VM opsS Sl ol s
ol b 435,525 )3 P</0) (g oline geans 15 00litol Jiuns

(85 plo] SPSS 16 L 33l p 5 3l o3lizal b (g Lol

Copyright ©The authors

‘- Cohen

Publisher: Azarbaijan Shahid Madani University


https://doi.org/10.22049/jahssp.2023.28954.1582

JAH SS P http://jahssp.azaruniv.ac.ir/

http://dx.doi.org/10.22049/JAHSSP.2023.28954.1582

WY o SYASIVEV) VY F¥ L 5550 (590938 50 (i ydiS (63,8 lilaa ¢y Kan g L 2

Nb%&‘f}}h&)d.&f:}ﬁj&:ﬁ?ﬁcjb.\ JSJ

UL ol ogls Slgjes doliyp Y Joo @

EVeTY EVer oy ATAD sy didd pile aman pouw didd p9d dian Jol aan
q A a a A A A v ol s
A5 gl
\ ) \ \ \ \ \ \ (AB>) gl yloy e
YA YA YA YA YA v Y ¥ (488> p yio) s oo
\ \ \ \ ) \ \ \ (adBs) floj e Jled ol ol
b gl o
Y\ ¥\ Y\ ¥\ ¥\ A W Vo (4885 y yio)cs puo
[ ]
O &S b 098 sl Bl @l ¥ e
a2y Sl Vggd el oo ol
culld U5 j299,5 Lo
Y/IA Syl <2 foci per 20x field LS o) doyd Ve
£ /A Sl 2—4 foci per 20x field M55 o4y KDSTRY
Y/A Syl <2 foci per 20x field LS o) KPSTRYS
vIA Sl <2 foci per 20x field M55 o4y dopd Ve
£ /A Sl 2—4 foci per 20x field M55 o4y 2oy Fe

T eI N R LIPS PAR S R CS

4.13',&
o3l = 23l axia O3l i
(JoSo 5 osls cpjad atin A) (ST 8 oz AS AL Loy S5

Copyright ©The authors Publisher: Azarbaijan Shahid Madani University



https://doi.org/10.22049/jahssp.2023.28954.1582

JAH SS P http://jahssp.azaruniv.ac.ir/

http://dx.doi.org/10.22049/JAHSSP.2023.28954.1582

WY O ey 43 JoSa b olyan b gl iy yod 436
YV UVAE AT YYO/AEY /Y YoV AL/ Pl dzs
YL 4/LAEYV/A0 ARYYACIRNLY Y V6 VXY &S J RS
YWrYE vy T YOV/Yak)+/e0 Yo a/rAEO/N o\ e
YAL/\EY§/TY YUV o/ \AF Y 4/0AEVAS W JoSa
YWV/EAEN Y YT Yoo /F N T/AY \DVVEIES L & JaSe 5 o jed
o/ee\® ARV +/AAQ P salas

JS 058 4 o Jls ime oyl wlis T p<ieyeoe Pl IR 05 8 4 Lo s e sl SLs® P/ s slaeg 8 o ls e ooyl wles”
Pe/e0 o as

0/8 *
0/7
0/6
05

+ 0/4

T
0/3 T
< 0/2 i i
0/1
: i

JAS ASJRS e s S
P N s

5

SREBP-1¢ ( s a S5

G slaog S 5 48 8l SREBP-1C yslie duslis ) jlyges

(PS1+B) o 18 S 05,8 4y o line Sl T AP+1+0) s 55 03,5 & o oo gl 8

Tarts

Pl dss AS s e s 85 S
o el 8 s

FXR (25 oo 2 2550

G (glaog,S 13 S 8L FXR palie duglio Y jlyges

Copyright ©The authors Publisher: Azarbaijan Shahid Madani University



https://doi.org/10.22049/jahssp.2023.28954.1582

JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/JAHSSP.2023.28954.1582

WY O SYASIVEV) VY F¥ L 5550 (590938 50 (i ydiS (63,8 lilaa ¢y Kan g L 2

(P 1+0) Wl J55S 05,5 & s loline coglis 3

lSer 5 Tlusr SIS el ois IS e Sslkie guls &
HUT @l yos Jlos 4 48 cdl SREBP-1C jlslias ials (¥+19)
5 o (Y2) 00,8 IS et cpp a8 @ e sl g0 0,
SREBP-1C (; ols jbliae SialS 5 oS s 35 (Yo OF) oo
iy b ol @5 lagdse 1 (ilgn cnyed dtin A Sl |y S
SIS unsisy 15516 K, SREBP-1C 1555 )5 o 5 i
Syl 3l Ao e Fised (gl SIS laml o Cul olagy
lSon g 53 (YY) 85 o 3 |y S 51,8 TsS Lzl 5 (FAS) o
» Aes B b 4 SREBP-1C ghaus &5 15,5 5,15 (V+1¥)
9 (g 4 12,8 Loy 9995 (g0 gy 035" (e (sla g
95y Bk S wyelS o5 oS (il 4 Kl e o35
oeals (WAF) o, 5 eudl ol (YY) 18 oS dE NOVO 3555,
8,8 18 LD oy ed Jeoie &S slacsy 3 SREBP-1C o5 o)l
S 55,5 IS (VIR) oK 5 ighls gi (F)n, o551y
a3 glacsy 1) SREBP-1C 35y ol pes 45" 33,5 o ACC

(Y0) w23 0 2l (g holine yob s 2 (2l w2y Load

e copz &S Wl oy p LI @) 5l o ol adlae
@ pllo S @ cons NAFLD & Wee clacs) 5o 505 FXR
Wil o wlie Slalllae (B slaaidl L &S cdl JialS (g)bolins oo
sl UNAFLD &8 loals olis oldllas 1 (ol slaas (VA V)
Jio Glgie ar (FeTA) canl aipo FXR ()5 cusliol 3 ,8es 5 o
2 dss s ol o5 Wb L (Y4)F) ollKen 5785 S
@ lie glagige 33 (a2 JB ok @ a5 0 FXR (3 JiSew
SIS (YVA) e 5 2msls s (1) 15 o s NAFLD
s509] sla sk Aoy Jbolixe ialidl L FXR by ials 8 1558
ol (LE wlidss (YA) cuwl by NAFLD (gla jige p3 (g0S
& Anly Jolo o i Jlb L Son5 blsyl NAFLD o sls
amd o ol odly opl el pls (FYFY) ) jena)] ¢ (6)aS g
S NAFLD 555t 15 ol s ol oo |, FXR ol inls o8
Jo ol b oasl bsye gl 5 (o0 coml b Slgi 0 & €85 s
w23y 093 Sl g H FXR gl jhlise s pas 55 llllas (55
o0 )l pizmen (F) 835 SIS ) > oy ol
Gl el Ll 393 (68 FXR (iolidl @y poxie 483 JoSo 5 (32505

e b olyan b glt5 s b oy gl 3o 3l B
2o (clocs) 1.8 8L FXR 5 SREBP-1C yslia y, 465 JaSo
o) ) o &S Wl g ol ddlllas )3 35 Ml d 02 0
& Cai NAFLD & e slacs, 3 508 SREBP-1C jolie
> slaaidl b oS 8l il (g blias yobo & Wl J S slacs)
5 syl psls adlls b 4lis (F) ¥+ F) 3L _o alie ol
JWs & SREBP-1C (5 (oo o)l jholine i3l (YR8 () ) San
Slllas () 03,8 SIS oo sy 1) 0 p 23 @),
0397 i Slgo Ss mgig) 15518 SREBP-1C o8 whools i
S (o el ) Loy S s jie o je (3505 JUb L oS
Fow &5 39d e Cguire gl SIS Ban by
SREBP- (al81(¥7) &8 oo 305 |y JopedS 5 oy sl
ey JUd & a5 Signd slojme 08 Jlb oaimy ol 1C
rob o 23 2 (1S m)) My e S 4 sl 02 1S
Uial38l el SREBP-1C & diauly Siifom) (sl s (3,8 Jlsb b
sl 3 25z e Noisl g oxd e S5 L joto
IS s Jled oS Cawl 00l )l ledllas Ll 03 S dbg] 1) (guS
Odgmdl & Caglio 9 s jlitnl el Wl o SREBP-1C suis
OIS llls (3 ey W)l 1) ool iy Sl Sl 9295
OSee (ool ol slonl )b Sl 02 (2l38 w3 oS WledyS
g o(VF LYY YY) il awsly <dles SREBP-1C (g5l b p> cusl
Cel opp e @) 45 8,5 (S VR )lSen 5 Tasgills
65500 SloeslSs (¥0) 15 ACC _ials 3 SREBP-1c sl
clld e Bk J SREBP-1C ongn ple ol abex
ol 25 g 4 & Sl @iy g ol el 5 AMPK
£k 35 o oilss AMPK clleb ialS’ 300§, SREBP-1c

V) Slows

9 J.)J..w ‘_;YBLJ L)J)N 0)9 A_gv )I o by LJL“" ).\ol> asllao CJLA
Lo S SRS 09)5 4 Cund (9l (npeT 09)5 9 483 JoSo +
2 iys Sloyed @l gl eoasie Cilddllas (il ials (gbolize job
leob; N I) Oy L;JL\L 2y Cod dl}bU) 2 SREBP-1c

*- MacGettigan
* - Hajighasem

Copyright ©The authors

'- Pino de la fuente
¥ -Kalaki jouybari
"-Cho

Publisher: Azarbaijan Shahid Madani University


https://doi.org/10.22049/jahssp.2023.28954.1582
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_4
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_30
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_31
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_4
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_32
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_31
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_33
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_34
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_35
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_7
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_36
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_37
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_37
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_4
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_35
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_30
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_38
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_38
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_41
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_38
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_42
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_43
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_4

JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/JAHSSP.2023.28954.1582

Wwoo

BY) am3 oo ialS ) (©yar Sl jiiws 53 LS (e gl) eSS
(¥

095 y2 )3 ladigel o5 3lasi & i polo adlllas (slacusgioe
)3 2959 Jloinl (ol 5,8 0Ll a8 5 JaSo 1 o oolitl j93 yl5a0 o
3 e 2 IS Oy 1 @ e e 53 4855 o e il oS
polie b aie ol pd i clidsg cplply (M) 2ol aly o
2l s 555 4 Wi oo disas iy dlasi g 48,3 oo 55 Ciliseo

Sl S8

5 Ao

Span bolyen b (29l (pyed & WS oo Saiiyy jSl> adlllas
o slasy 48 @il SREBP-1C isls & oo 65 JoSe
5,16 48 8L FXR p (680 Lol 23)5 o (S pe CppnS & Uiee
I 3 0 A8 olow b gute )3 sy o0 sS4 Sl
sy JaSo ol Cbycs olyan s HIT @bty po plogl 5L g
P Slew &9 cnl & glhllie Gl 3l 5 (oS oy Ol 4o
@ 698 4o (il )3 s Slallle plol (i cpl b cd)S as

ey S

1oy g ST

ST oSl (559 (Solid 555> Aoy J e 55
5 Jlo S5 &5 g g addllas (pl il e Hplis oy alll
Iyl aS” sluS oled jl ol a8 3 plovl B g5 (azel di i

w3 ) 19,88 5 S5 Cals il 3k 35 ol sl 2! 5

K3lo slas
35,5l OT Ll ublm..o P20 «allio Q.g.l QKM}.}

3. Younossi ZM, Golabi P, Paik JM, Henry A,
Van Dongen C, Henry L. The global
epidemiology of nonalcoholic fatty liver disease
(NAFLD) and nonalcoholic steatohepatitis
(NASH): a systematic review. Hepatology
(Baltimore, Md). 2023;77(4):1335.

4. Ebrahimi M, Fathi R, Ansari Pirsarii Z, Talebi-
Garakani E. Relative gene expression of key
genes involved in lipid metabolism, following
high fat diet and moderate and high intensity

wp i JoSo b olyen 1ad (9l by yed 3l

18l o alite Sldllae Sy (sloatily | oS 394 holine ol adllas )3
2305 4 15,5 S5 55l adllo b e o)Sen 58 (¥ F)
Sbul 0z (21 w255 b s ageil FXR 5 (6 )loline jus5 (s 5lsn
L gy sl Ulaind 45 3,8 sty oyan g €8 S o
FXR ol 0 pdtas p (i85 o objyg Olopd & Cand 0 p
Sy e w3 bl 15 ol adllas jo (V) wiL atily a8
6loline i3 4,5 JoSa 5 cpnpes Lol 15 FXR lslino ,ilS 4 yoxio

2,55 sl

S9) 45 JoSo g (o859 Syl S pogad 13 (39300 Clalllas
&y o ¢y Oldlbs ol & ons plosl NAFLD (gla s34e5
ol 0siiS Jlgasel gl 5 losds 55020 508 sl oo 5 s
Lo b musilSie () p 42 (939300 ailllan Jg 2l 03,57 (2)]55'),
S 3l g oledlas Sl lyls ol cpl (FF-FY) wilass sy 1L
.,\.v‘y & ul9|)5 51 9 Y-l dLm we d.la.wls 4 g9 00y L;"9I)3
zslaw dguby Aty e dLhMI 69\.> Lfl"\‘c ) )‘ odlisiwl 45" Wl
opl RV X2 08) w3l o 90 NAFLD oyl (s slaa
JUb slo cdgilio p Y-l 2 (sladnl U munslSo 4 4257 L
9993 035 Slacdld o5 g el (lape )3 15 (S
SREBP- iy Jsis5 dusyso ka5 4 SREBP-1C dlos jl (ghttus
Omizmed (FAFA) wils el 5l yed 485 olS Bpne L saS" 1C
(V) 298000 g laalgisllé alox 5l aJgid I 28 e €85
Gub )l pefiee b pulitee i gk 4 1) LPPAR (L baagsigls
OS] by ioli8l Gl ams  wiSu e dee AMPK
2 oglle D9800 48T ) oy Sladl geas A 5 0 sl
oy slasl jliw SREBP-1C jlhe b u5lg o aadegls ¢y
shalS 1y oy zeod a0 g S Yl |y (08 5 ACC FAS)
e o) e 4845 o )lac oS wlosly Lis lalllas (DY ,0+) ximd
]95 JA.._..ul AMPK uw[b)w 4\.‘4»4‘5 L9 n.))f)l.eto l) u»‘)s.»l_a

Reference

1. Cigrovski Berkovic M, Bilic-Curcic I, Mrzljak
A, Cigrovski V. NAFLD and physical exercise:
ready, steady, go! Frontiers in Nutrition.
2021,8:734859.

2. Wai-Sun Wong V, Ekstedt M, Lai-Hung Wong
G, Hagstrom H. Changing epidemiology, global
trends and implications for outcomes of NAFLD.
J Hepatol https://doi  0org/101016/j jhep.
2023;36:2023.

Copyright ©The authors

' -Cote

Publisher: Azarbaijan Shahid Madani University


https://doi.org/10.22049/jahssp.2023.28954.1582
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_4
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_30
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_30
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_44
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_46
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_47
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_16
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_46
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_47
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_48
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_49
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_16
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_50
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_51
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_52
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_53
file:///D:/مجله/مقالات%20آماده%20انتشار/فرح%20نیا%20و%20همکاران.docx%23_ENREF_19
https://doi/

JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/JAHSSP.2023.28954.1582

\We o SYASIVEV) VY F¥ L 5550 (590938 50 (i ydiS (63,8 lilaa ¢y Kan g L 2

Intermittent  fasting, high-intensity interval
training, or a combination of both have beneficial
effects in obese mice with nonalcoholic fatty liver
disease. The Journal of Nutritional Biochemistry.
2022;104:108997.

14. Khaleghzadeh H, Afzalpour ME, Ahmadi
MM, Nematy M, Sardar MA. Effect of high
intensity interval training along with Oligopin
supplementation on some inflammatory indices
and liver enzymes in obese male Wistar rats with
non-alcoholic fatty liver disease. Obesity
Medicine. 2020;17:100177.

15. Xiong Y, Peng Q, Cao C, Xu Z, Zhang B.
Effect of different exercise methods on non-
alcoholic fatty liver disease: a meta-analysis and
meta-regression.  International  Journal  of
Environmental Research and Public Health.
2021;18(6):3242.

16. Khorasani-Toroghi T, Yaghoubi A. Effect of
High Intensity Interval Training and Portulaca
Oleracea Supplement on Changes in Fetuin A
Level and Insulin Resistance in Rats with Non-
Alcoholic Fatty Liver Disease. Journal of
Mazandaran University of Medical Sciences.
2022;32(212):29-41. [In Persian]

17. Kumar A, Sreedxaran S, Singx P, Ramchiary
N. A review on bioactive phytochemicals,
ethnomedicinal and pharmacological importance
of Purslane (Portulaca olerecea L.). Research
Square. 2021.

18. Kwon Y-R, Cho S-M, Hwang S-P, Kwon G-
M, Kim JW, Youn K-S. Antioxidant,
physiological activities, and acetylcholinesterase
inhibitory activity of Portulaca oleracea extracts
with different extraction methods. Journal of the
Korean Society of Food Science and Nutrition.
2014;43(3):389-96.

19. 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). [In
Persian]

20. Sicari V, Loizzo MR, Tundis R, Mincione A,
Pellicano TM. Portulaca oleracea L.(Purslane)

Copyright ©The authors

aerobic training in rat’s liver. Sport Physiology.
2017;9(34):201-16. [In Persian]

5. XuJ-Y, Li Z-P, Zhang L, Ji G. Recent insights
into farnesoid X receptor in non-alcoholic fatty
liver disease. World Journal of Gastroenterology:
WIJG. 2014;20(37):13493.

6. Jiao Y, Lu Y, Li X-y. Farnesoid X receptor: a
master regulator of hepatic triglyceride and
glucose homeostasis. Acta Pharmacologica
Sinica. 2015;36(1):44-50.

7. Azarbayjani M, Banaeifar A, Arshadi S. The
Effect of Aerobic Training and Adenosine on the
Expression of SREBP-1C and Al Receptor in
Hepatic Fat-fed Rats. Iranian Journal of Nutrition
Sciences & Food Technology. 2019;14(1):1-9.

8. Cintra DE, Ropelle ER, Vitto MF, Luciano TF,
Souza DR, Engelmann J, et al. RETRACTED:
Reversion of hepatic steatosis by exercise
training in obese mice: The role of sterol
regulatory element-binding protein-1c. Elsevier;
2012.

9. Wang X, Jin X, Li H, Zhang X, Chen X, Lu K,
et al. Effects of various interventions on non-
alcoholic fatty liver disease (NAFLD): A
systematic review and network meta-analysis.
Frontiers in Pharmacology. 2023;14:1180016.
10. Sabag A, Barr L, Armour M, Armstrong A,
Baker CJ, Twigg SM, et al. The effect of high-
intensity interval training vs moderate-intensity
continuous training on liver fat: a systematic
review and meta-analysis. The Journal of Clinical
Endocrinology & Metabolism. 2022;107(3):862-
81.

11. Sini ZK, Afzalpour ME, Ahmadi MM, Sardar
MA, Khaleghzadeh H, Gorgani-Firuzjaee S, et al.
Comparison of the effects of high-intensity
interval  training and  moderate-intensity
continuous training on indices of liver and muscle
tissue in high-fat diet-induced male rats with non-
alcoholic fatty liver disease. Egyptian Liver
Journal. 2022;12(1):63.

12. Hamasaki H. Perspectives on interval
exercise interventions for non-alcoholic fatty
liver disease. Medicines. 2019;6(3):83.

13. de Castro-de-Paiva P, de Souza Marinho T,
Mandarim-de-Lacerda CA, Aguila MB.

Publisher: Azarbaijan Shahid Madani University


https://doi.org/10.22049/jahssp.2023.28954.1582

JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/JAHSSP.2023.28954.1582

Wy o

status in nonalcoholic fatty liver disease: A
randomized,  double-blind  clinical trial.
Phytotherapy Research. 2021;35(6):3145-56.

30. Coté I, Ngo Sock ET, Lévy E, Lavoie J-M.
An atherogenic diet decreases liver FXR gene
expression and causes severe hepatic steatosis
and hepatic cholesterol accumulation: effect of
endurance training. European journal of nutrition.
2013;52:1523-32.

31. Saleh Al-maamari JN, Rahmadi M, Panggono
SM, Prameswari DA, Pratiwi ED, Ardianto C, et
al. The effects of quercetin on the expression of
SREBP-1c mRNA in high-fat diet-induced
NAFLD in mice. Journal of Basic and Clinical
Physiology and Pharmacology. 2021;32(4):637-
44,

32. Karagianni P, Talianidis I. Transcription
factor networks regulating hepatic fatty acid
metabolism. Biochimica et Biophysica Acta
(BBA)-Molecular and Cell Biology of
Lipids.2015;1851(1):2-8

33. Dossi CG, Tapia GS, Espinosa A, Videla LA,
D'Espessailles A. Reversal of high-fat diet-
induced hepatic steatosis by n-3 LCPUFA: role of
PPAR-o and SREBP-1c. The Journal of
nutritional biochemistry. 2014;25(9):977-84.

34. Wen L, Li M ,Lin X, Li Y, Song H, Chen H.
AgNPs aggravated hepatic steatosis,
inflammation, oxidative stress, and epigenetic
changes in mice with NAFLD induced by HFD.
Frontiers in Bioengineering and Biotechnology.
2022;10:912178.

35. Pino-de la Fuente F, Quezada L ,Sepulveda C,
Monsalves-Alvarez M, Rodriguez JM, Sacristan
C, et al. Exercise regulates lipid droplet dynamics
in normal and fatty liver. Biochimica et
Biophysica Acta (BBA)-Molecular and Cell
Biology of Lipids. 2019;1864(12):158519.

36. Kalaki-Jouybari F ,Shanaki M, Delfan M,
Gorgani-Firouzjae S, Khakdan S. High-intensity
interval training (HIIT) alleviated NAFLD
feature via miR-122 induction in liver of high-fat
high-fructose diet induced diabetic rats. Archives
of physiology and biochemistry.
2020;126126(3):242-9.

37.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

Copyright ©The authors

wp i JoSo b olyen 1ad (9l by yed 3l

extracts display antioxidant and hypoglycaemic
effects. J Appl Bot Food Qual. 2018;91(1):39-46.
21. Dehbashi M, Fathie M, Attarzadeh HSR,
Mosaferi ZM. 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. 2021.

22. Arifin WN, Zahiruddin WM. Sample size
calculation in animal studies using resource
equation approach. The Malaysian journal of
medical sciences: MIMS. 2017;24(5):101.

23. Hafstad AD, Boardman NT, Lund J, Hagve
M, Khalid AM, Wislgff U, et al. High intensity
interval training alters substrate utilization and
reduces oxygen consumption in the heart. Journal
of Applied Physiology. 2011;111(5):1235-41.
24. Kemi OJ, Loennechen JP, Wislgff U,
Ellingsen @. Intensity-controlled treadmill
running in mice: cardiac and skeletal muscle
hypertrophy. Journal of applied physiology.
2002;93(4):1301-9.

25. Bagheri MH, Azamian Jazi A, Bani Talebi E,
Nasr-Esfahani MH. The effects of eight weeks of
high intensity interval training on expression of
PPARy and liver TG in rats with fatty liver
disease. Sport Physiology. 2020;12(47):113-32.
[In Persian]

26. Hafstad AD, Lund J, 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.

27. Samarghandian S, Borji A, Farkhondeh T.
Attenuation of oxidative stress and inflammation
by Portulaca oleracea in streptozotocin-induced
diabetic rats. Journal of evidence-based
complementary &  alternative  medicine.
2017;22(4):562-6.

28. Zarei A, Ashtiyani SC, Taheri S. The effects
of hydroalcoholic extract of Portulaca Oleracea
on the serum concentreation of Hepatic enzymes
in Rats. Iranian South Medical Journal.
2014;17(5).

29. Darvish Damavandi R, Shidfar F, Najafi M,
Janani L, Masoodi M, Akbari-Fakhrabadi M, et
al. Effect of Portulaca Oleracea (purslane) extract
on liver enzymes, lipid profile, and glycemic

Publisher: Azarbaijan Shahid Madani University


https://doi.org/10.22049/jahssp.2023.28954.1582

JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/JAHSSP.2023.28954.1582

WA D SYASIVEV) VY F¥ L 5550 (590938 50 (i ydiS (63,8 lilaa ¢y Kan g L 2

non-alcoholic fatty liver disease. Complementary
Medicine Journal. 2020;10(1):68-79.[In Persian]
46. Kadkhoda Z, Khajeie R, Barjaste Yazdi A,
Safipor Afshar A, Zarei M. Effect of Eight Weeks
of High-Intensity Interval Training Along With
Purslane Consumption on Lipid Profile of Rats
with  Non-alcoholic Fatty Liver Disease.
Complementary Medicine Journal.
2022;12(3):270-83.[In Persian]

47. Mohamed AD, Ahmed EAM, Saleh A-Q,
Reda AS. Antioxidant effect of purslane
(Portulaca oleracea) and its mechanism of action.
Journal of Medicinal Plants Research.
2011;5(9):1589-93.

48. Masterton G, Plevris J, Hayes P. omega-3
fatty acids—a promising novel therapy for non-
alcoholic fatty liver disease. Alimentary
pharmacology & therapeutics. 2010;31(7):679-
92.

49. Scorletti E, Byrne CD. Omega-3 fatty acids
and non-alcoholic fatty liver disease: Evidence of
efficacy and mechanism of action. Molecular
aspects of medicine. 2018;64:135-46.

50. Chen Y-C, Chen R-J, Peng S-Y, Yu WC,
Chang VH-S .Therapeutic targeting of
nonalcoholic ~ fatty  liver  disease by
downregulating SREBP-1C expression via
AMPK-KLF10 axis. Frontiers in Molecular
Biosciences. 2021;8:751938.

51. Li L, QinY, Xin X, Wang S, Liu Z, Feng X.
The great potential of flavonoids as candidate
drugs for NAFLD. Biomedicine &
Pharmacotherapy. 2023;164:114991.

52. Lee JH, Park JE, Han JS. Portulaca oleracea
L. extract reduces hyperglycemia via PI3k/Akt
and AMPK pathways in the skeletal muscles of
C57BL/Ksj-db/db mice. Journal of
Ethnopharmacology. 2020;260:112973.

53. 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
chemistry. 2020;320:126621.

Copyright ©The authors

diet in C57BL/6 mice. Journal of exercise
nutrition & biochemistry. 2014;18(4):339.

38. Hajighasem A, Farzanegi P, Mazaheri Z,
Naghizadeh M, Salehi G. Effects of resveratrol,
exercises and their combination on Farnesoid X
receptor, Liver X receptor and Sirtuin 1 gene
expression and apoptosis in the liver of elderly
rats with nonalcoholic fatty liver .PeerJ.
2018:;6:e5522.

39. Fiorucci S, Cipriani S, Mencarelli A, Baldelli
F, Bifulco G, Zampella A. Farnesoid X receptor
agonist for the treatment of liver and metabolic
disorders: focus on 6-ethyl-CDCA. Mini reviews
in medicinal chemistry. 2011;11(9):753-62.

40. Fuchs M. Non-alcoholic Fatty liver disease:
the bile Acid-activated farnesoid x receptor as an
emerging treatment target. Journal of lipids.
2012;2012.

41. McGettigan BM, McMahan RH, Luo Y,
Wang XX, Orlicky DJ, Porsche C, et al.
Sevelamer improves steatohepatitis, inhibits liver
and intestinal farnesoid X receptor (FXR), and
reverses innate immune dysregulation in a mouse
model of non-alcoholic fatty liver disease.
Journal of Biological Chemistry.
2016;291(44):23058-67.

42. Ibrahim SH, Kohli R, Gores GJ. Mechanisms
of lipotoxicity in NAFLD and clinical
implications. Journal of pediatric
gastroenterology and nutrition. 2011;53(2):131.
43. Kélsch J, Bechmann LP, Kélsch H, Schlattjan
M, Erhard J, Gerken G, et al. Evaluation of
biomarkers of NAFLD in a cohort of morbidly
obese patients. Journal of nutrition and
metabolism. 2011;2011.

44. Abdelbasset WK, Tantawy SA, Kamel DM,
Algahtani BA, Elnegamy TE, Soliman GS, et al.
Effects of high-intensity interval and moderate-
intensity continuous aerobic exercise on diabetic
obese patients with nonalcoholic fatty liver
disease: a comparative randomized controlled
trial. Medicine. 2020;99(10).

45. Aliniya N, Elmieh A, Fadaei Chafy MR.
Interaction effect of combined exercise and
supplementation with portulaca oleracea on liver
enzymes in obese postmenopausal women with

Publisher: Azarbaijan Shahid Madani University


https://doi.org/10.22049/jahssp.2023.28954.1582

