[ Downloaded from ijpp.phypha.ir on 2026-01-29 ]

Iran]PP

Iranian Journal of
Physiology and Pharmacology

o .
ul/!u’z}‘}jb/(;}u’j)%}f

VYooY dio V4 by @ 0,93 VP F Jlo

[ Ry F 43‘3*}

b T bl 5 (MG53) OY (0¥ guine 0 g p93li0 p3 W (39U (9 503 090 3 ils
G2/ 39 LN 51518 Uy 30 (ol gl 4 Cunglio oLl g (oumd Jwid

Sy Jolo & Wb donpd

Olrl 0l o) Lyl oltsls (139 pole 018l (23559 (S35 jub 09,5

V¥ 3V s el

VEF g0 Yo 1l

LEVCCS

2 (HIIT) 05 ogls cpped 0)90 So b s oo Lok 5l Gan ool Blo b badye (o gle (MGS3) OF (yesS guiin 1802 § dine )

o (3203 g JES 0,85 VY 09)5 93 4y (olai yab 4y gl (3la b g g a8LS) gyl 55 comiils YF ¢ 028 dad mgfy 3 1By
BMI ¢ 505 duds op 3l 5l dmy colo ¥A 5 dolojl 090 5 8 caslio VF ol plol (atie 53 dud> dw) aén V @de 4y 1) HIIT 305 05,5 255
5 (HDL-C) 5bj (JB& b (559 n9ed ~Jo el (TG) s ppedS 5 Jolis 95 sloroz 9 (gl 555 MGS3 & bgje (S55 sbadiges
35l dbgiye Jgo 3 L 36 (HOMA-IR) (ged] 4y Cnglio (a3 g (LDL-C) o8 IS b g e —Jgyiedls 105 (55503151 (TC) b Jg S

5 oalistol Wosly Julow g 055 (gl (ygus s (Sharad ey (39031 9 5)S0 (6503l b 4yl 93 iyl Sl gl 5l
e (p = 1Y) €l )l sme GRS (IVE E < 1oF) (pgeil ey b G (150 E <1V) (9ol G alse )3 (205 09,5 MGS3 by
Sl ot 5 & sine Casto bl ) yye5 09,5 (0= +/+FV) HOMA-IR 4 (p = +/+08) LDL-C «[p = +/-)Y) BMI &l g MGS3 il (5
LDL-C BMI sl cljlge 4 MGS3 & s)sb 45 dp = +/+0F) cuils ss3g 5yl sine oo byl uye3 09,8 HDL-C lyis s MGS3

<l Lzl HDL-C i3l @ljlge 44 s HOMA-IR 4

Lol dl)l.) UL) Jel ‘) MGS53 (P )J.)LQA HOMA-IR 9 uo,\..u.lu,w.) dguk0 L: L—“")[v"‘" .\J‘y& HIIT 0)9 gi: oS M)L;o )Ja; L :d)';“’.‘ﬁﬁ

Sy D90 B/ (9

Ol 0 Caglio DY (ppegSguiin (pale (95 Slan > (obiye o ped (Bl )j9 4L 1 glS (sWojlg

I¥] 2500 i |y el 5 oy 0 ol
olyie 4 & sl (B ple (295 (MG53) OF (a guiteo
ol Ssie w33 35 (TRIM72) VY & 4w Cidye
@,Lv (TRIM) L8 aw u!,uyo L)‘i’ﬁ)" o.)‘yl> L u:lfyLa
sxol ALl 4 cul TRIM 5l Jgone (slaials Jolis a8 55
5Ll 5 B-box 5 RING _mojle cslaaiels 5 51 (N)

! Mitsugumin 53
2 Tripartite Motif Protein 72

.

Ao

SyeSedy yobo dy i3IS ()8 Jl (Bl g (js LS poud

VIV 2905 Y+¥0 Jlo U dgd o Suwin 9 4l i3l
Sl 8 ke V1 Gl g 0y LS s JLuS )5 35l
S CatS Wlg o &S cadge il olpen (Sdalie
oS dapllale [V e ials 1) Mie ol

I] wS e Jlosl ulSsnl o culShL 6T 5 oad

f kazemi@alzahra.ac.ir (ORCID ID: 0000-0003-3622-0438) :c.l5lKe Jgtume osims g5 *


http://ijpp.phypha.ir/article-1-809-en.html

[ Downloaded from ijpp.phypha.ir on 2026-01-29 ]

Soges 9 B

B (jg Lol g OY (008 guine (plgale (29l o pod

TN 05 V] wbe Ll 3l oLl > MGS3 i o
cobd 5 Sl bulys ;> MGS3 jlade (il 33l qonl 2 0gde
ool boend Jlb LS gy clld s L
[8] cul 03¢s olyon Slow> Jdo > FAMPK) ilindgige
DS (2glS (pped oRy 4 phile (djyy Olyel
a al (Bl gy Lol 3 3 F3e (Sgy (HIIT)
Sl ol g Statns (5y900 Al > &5 (y0b
OblSen 5 "o wad JiS Bolas oLl AF el
cdld) B3y el il elgl cute b (V0
S g Silgr b S 5 eglie (nped s jlgn
S o3 padld ol S oy 2 ) (HIIT 5« gteglia
ol 20l L5 087 593 5 ilx 25 e 5 (BMI)
Cul 5See HIT 5 nud (gilep culled o cwl Jbs
S (eglhe (pyed g M3l (B lopd ke
el 4 S gle (b 5l [VA] Lsb azls |, s gl
oMae I (o35 calld plin g wmd e Gl (55559
b die oS @ldllas Jg V] Sed e 5] Sl
pydiw 9 (Bl Cundg > MGS3 (nle » (5559 colled
S ain £ 8l &S sk 4l 0 plonil Sglie
@35 slagbge 1 MGS3 89y olo (il » (lg
Oyl @ polie 5 (VHED) 2 p e mj) b od
5 MRNA lo sl s opyes atin A L80 N4]
G HFD L o 435 olyo slaige 0 MGS3 5,
GBS 5y (yes i VY G Y] (pdgu 4 polio
015 ¥V] db/db 5l (el bse » MGS3 (biay ol
o plie ilsal o elil cylld & HIT LU
015 31 L5 [YY] ibjs b 51 g dlolsdly MGS3
2 E g oy Lol Jase coanl @ argi b pplple ool
O sl (B93 p ol S s3b Jo L g siel el
4 MGS3 ol «3le o ojp Lol gy 5> HIIT
2 Glele plyie 4 ol G g (Bl b lagpe e s
9 MGS3 0)l)> (sele aalsd 39008 ()b 5l g (Sl oy
apej ol p eSS s ploxl ©jgps ()5 Culled

¢ AMP-activated protein kinase
7 High-intensity interval training
8 Chen

° Body mass index

10 High-fat diet

I¥] el 0as JSit5 SPRY aishs 1 o (C) LS 50,8
Jsse 3 0] ol 03 @S Yoot Jlo > MG53
gl duol YY1 a8 ol ygdls olS OY gy oyl o
cal b g dSul eMas ) baes 5 canl il JuSis
» oS a0 )San ey Ko MGS3 [F] 550
il sloplil (Sl 5 (il whe losnl b
o lon sly 008 lanel Sy Gua S g 0l i
5 Cuto w36 uBign ool [¥] Klie sled 4 Sl Ciliseo
(as ol dlox I il laglon 2 Sty
359 0 adS sl ol gy b ol (B dae ol
e ol S Jslo slid mrop > ul Lol
IV] (halas) il ilpl cel o cusl Sl
3 AT ssiiee (alicmas) 359,55 5 oo Ssusml hals
Slosppl oSl g (B S ply > MGS3 Sk
ld dlas 5Sles g Bl Jglo (slid eey b Danone
5 0055 anidsS s Jele MGS3 [A] &5 e clabbr
ool (IRS-1) ) idgusl 03,8  (glytungs u )50
ol 2 g Odgusl 4 Caglie 4 e & (o904
ydl &S cawnl b o cpl Dad 0 Sdglio pyiw
ol MGS3 ke cpdgudl 4 pglie 5 cobs 4 M
S ol 4 a8 5, Sas gl MGS3 [R V+] Wb o
—a B Sy S5 4 peles 0T sl
PJSe yrwe I Bled ©jg0 4 &5 Cunl B3 (i5eS
St gusly MG53 ( J)le 4y .08 0 oo 1) g
w1 o 5 Salie Slgtegs g gl 4
Gl e g 0sdlly Sloyd B Wilg o g [VV] WS o
Sygb & V] WL Y g9 cobd g lgusl 4 Canglio Sl
Sl dlae 3 0L Hlade 4y a5 MGS3 jials 5 Cls oS
OYMB] g plgusl @ Cuwglio 51 Wlg o e 0 ol
by o Sl o 5l ) e 445 5l 36 (Sgbe
35 5 P (oiddaeilinle (oudlSinle (gt
MGS53 Liglsél a5 wlools olis cldllas .8 £, Sols oy
S9d e lgudl & Cwglie g SIS Joo pae 4 e
) L)l (st pd 9 (S93 JUidy (Sl L &S (e9b90
Cuol 0a 03 LS (g3asi0 Sllllas )3 ¢ yizmon [VT=)0]

3 Ischemia-reperfusion
4 Insulin receptor substrate 1
3 Dyslipidemia

Ol $39551e,l8 5 (S5o)g0 b alme


http://ijpp.phypha.ir/article-1-809-en.html

[ Downloaded from ijpp.phypha.ir on 2026-01-29 ]

Soges 9 B

B (jg Lol g OY (008 guine (plgale (29l o pod

g0 gl ool 0y93 5l UE el V¥ 5 (903l i)
Sl WV bl ) groo ) imo oo o ool s
O A 5 59 SB35 Sidsmsly oRitale] o lisl
SSon onyed 09,5 Jl S0 Jl A gy D aiB)S
(a2 ) duwls dw) o yllas HIT atan V- Jold (o yod
Lo slaads ¥ LS F Joli dian > duds g0 50l pll |
48> Y g (HRmax) <d8 bps s 1oy A0 A s
pow duls &S Jb 0 0p lawgie cad b cdljl oy
oy A ud b g culd gladds VLSS Ve ol
Oluds plos gy o8 @i b <dljl 09> adds V g HRinax
5 HRmax dopd Ve G5 conds b 0,8 )5 adds Ve Jols
VoA osd ghytelip oloj S (sl ¢S Sy adBs Y
@ phS e pod g Jol duly) aiin 3 (o559 collb aids
IYY] 25 (4235 YY Cde &) pow duds 5 adds YA Guo
=YV = o) 38 2 HRunae ool 2 (23555 colled 0o
s 3> 25 2y5l M by J) 93izal b 5 (HRuan
53,5 os il (laldlae gua S 09,5 ¢ inlojl 693
e able § Jgame Sb culld a5 05 atwlgs bl 5l Ll
2 Jol awds b ailiio 058" bads adlllas 0)90 Job 0 1) 345
e 3 e el YA 5 (0se)] ) P9 Al
Do (pmogd g 03,5 dxnlye oliiulosl 4 bn S3gejl ¢ el
Sladiges 9 48)5 (93l Syalw | (095 ke 8) S5
Spsia il g 4izy) EDTA 86 (tbojl cladlg > g
Ve gled 3 i yee slayese (g pSojlul loj U g A8
9 gl S5 MGS3 oy polie 23 ()l @)
S pSojll @L..u‘ wesasw sleus 51 oolazwl b b oy
1988 Y uldy o8 s el Sl 1pY1 cus L MG53 s
Sl €S L TC 5 TG Mol 153Y1 ooy 4y o]
@ olpl oS (PTS) piuw jutos (udy <58 célo
PTS e 5 calo Sl e HDL-C M g yiags b,
o ladl <8 b S35 ezl gy 4 ol 458
9 «Sregd Ghgy & lul HeiS Oob lop Wy Syl
4 Qlall oS T utag 8 1 il Sl S b g

16 Zellbio

17 Sandwich ELISA
18 Photometric

19 Enzymatic

20 Siemens

WY

ool pols adlas dgzge dalyd o 11U s o wlas
WLl Cundg 3 MGS3 |, HIT 150 o8 el lasllas
GiRey Baa g usl 03 L8 L)l 3y9e (Sl 5 i
bls,l ¢ MG53 5 HIIT oy o 468l gus pobs
~JosudS ("TQ) npalSisp) otmdomd Lol
OS99 =9 yedS (THDL-C) 5b5 JBs b (359 5
0235 5 ((TTC) b Jgyuuls 5 (TLDL-C) o8 JS b
@lsl b b5 55 (PHOMA-IR) (plgusl 4 Ceoglio

Sl e BB/ )59

L 595 9 dlge
9 juk 2 & O (225 ded hagh pob Lagh
il ollgs (jys oKl > VY o Gl
s Ll 5 b Al ol s 5 Lyl olKatils
bl 335 goomiiils V¥ dya Il oKl o g2y oSlgs 5o
CS b il Giagg ) Allbgls ok 4 sl L 5 (g LI
81 g (a5 deb sy JooSS 5l gy &7 6p5b 4 s S
4 3959 sl lme Lu Ol byl aslg ol 3l cobicols,
YO BMI s YO U YA s dioly 15l Wdgs &jle imngy
@1 ) pae (Slowa Cdlw c@yarie p p)SokS YO L
Jlosial ple 2338 olo ¥ )3 olie JoSa g gl Coyma b
olo & 40 diye opyed ladsly S pae (Wl
Slyail 1l B39 G)le gk Jl ze s Sbajbme g fazdlS
Scslon a4 Ml ¢ bjy9 (ped delip 53 €85 asbdl ]
Eolas ysb 4yl ogeil . Sascaul g gie 5 o
p ol Ol g la gageil IS @ o)led b a5 b) ool
W) 0y g (K85 VY) J)S 095 95 4 (oiSae 3 bl
IS celo Y b algd b S3g0jl 5l 0 munnds (455
Clizl (G il cdld g (B8 Bpae | olejl 0)9
pie) b S 55 W idgejl (Sacl wlale 4 e 1S
o (S a2 ol jg) aw )3 (Lbjyg cnped 3 C8 p
Glysie & by SleMbl 5 (oges Slasuin oo

Jsl dal )3 o iogojl BMI 5 (59 18 Jolis (5 y2053,]

! Triglyceride

12 High-density lipoprotein cholesterol

13 Low-density lipoprotein cholesterol

14 Total cholesterol

15 Homeostatic model assessment for insulin resistance

Ol $39551e,l8 5 (S5o)g0 b alme


http://ijpp.phypha.ir/article-1-809-en.html

[ Downloaded from ijpp.phypha.ir on 2026-01-29 ]

Soges 9 B

B (jg Lol g OY (008 guine (plgale (29l o pod

HDL-C (t = —+/5-20 ¢ = +/0¥d) TG {t = -/¥YY
p = +/6-A) LDL-C {t = V&-A p = /YY)
HOMA-IR (t=—-/¥¢V p = «/¥Y\) TC (t = —+/5VY
(t=/NAY p = <JAOY) MG53 o (t = -/¥YY p = +[5Y¥)
D)5 3525 (63l i Sgle5 el Gy 3 09,5 90

Syg0 yd b lis ad)lb o0 ANOVA | Job mls
SHF = < /Y05 p = +[05Y) s gmope 09,5 5| MGS3
MGS53 & (555b 4 g (F = VIARY @ = +/23Y) b sxe
Ol se3l Gl 42 S (g3l g A yo 3 (3203 095
() jlaged) cdl (g)ld sze

3> LS gy (Stamad o5 (gl 3l ool ol
(ABMI) BMI &y 5 (AMGS3) MGS53 &l s o
(AHDL-C) HDL-C clyuss (ATG) TG olypis
AHOMA-) HOMA-IR ¢l 4 (ATC) TC &y
o b ) 25 25my sibine L) S8 095 (IR
05,5 AHOMA-IR 4 ALDL-C ABMI 4 AMGS53
HOMA- 4 LDL-C TG BMI _ials’ ¢ljlse 4 MGS3
05,5 AHDL-C 5 AMGS53 o Jy cél ials IR
& gy @ il 293y (g pre e Loyl el
(owed 8L ials HDL-C )58l wlilse 4 MGS3
d9>9 d)‘)u’.bw Lal,;)l RS os)f ATC 9 AMG353 O
(Y oge0) cuils

- -
SLMGS3 5y90 jd &S 0 lis pols iagh slaasl
olej 9 095 Jols Sl 35 9 gloj Sl ¢ Jldnepe 095
28l )b (el pgell e 4 Cand (903l g
LDL-C BMI &l 9 MGS3 Olpuss (o o
o 5 Pixe Cute b3 oyes 0g,5 HOMA-IR
e byl oy a5 09,5 HDL-C lyuss ¢ MGS3 &l s
Olilse a4 MGS3 a8 (gyeb 4 iy 2939 (g o gimo
Lials#l Slilge 4 5 HOMA-IR ¢ LDL-C BMI tals
il b sl adlbas sloasl il ials HDL-C

VWY

("CLIA)  (wlggal  (uilaieeg (05 by
Wk p Jgard 5 oslizel L LDL-C b (g pSojl
5 [Y¥] (LDL = TC level — HDL - [TG level/5])
31 Cing Sue) L3l lgmsl [ YY/0) Jgey L HOMA-IR
(HOMA-IR = () » Jgoihe) LU 555I8 x (3 oo
A5 3590 [YO]
Gimog Sl Glagbyy boesd (gyleer leMbl
JoS g 4o 3)90 (blazul g (lae Syl = (:50Ls)
oseil 3 Bosly @jgi g Joy (p Cap 85 )3
Sy o9 Jboy b5l L ool TSLy gyl
A5 oolisel Soyrally (ylol slagygeil 1 s b yge]]
O 4y 3 095 e e (ke awlie
o it (3o auglio (sl I Jitns (5 (g5l 31 g5l
o9l I (09l o 5 093l L) Oles 9 5 095 90
7S 65505l b 46,k 55 (ANOVA) Luilly o
O bl mesd Gl oizmen A3 olial VX Y )b Sy
s 2 0lital ™ e g (Srad 5 (9031 1 oyt
A 3 p < el gl slalos plas gl (5ot
YE as SPSS 1ol 5 5l oozl b bnodls 408 05 a3 8
Miley 1 osliwl b wiged poes ad LS 9 oS
A7 el o b 1 Jitwe (5 (slp) ¥ 4 GFPower
oo byl 93 ANOVA (gl V-V Bl ojlil Ao olgs
cops Sy g @Y Bl oslul AT ol Q07 Lol
Aol Q0% g QBT Gliselol o pd 2pgu . (Siasod
5 w5 Excel 38l 5 31 o0litel b b )laged g cymens (VY

EY VI

Srossil g 928 SlaShg lme Bl 5 Sk
Y 9 ) J9A> » L)L") 99 )2 09).? 99 Lgl.th).uwo ).u 9 L(bu’.;.)y)i
ol 05 1))

Oy on b ol Jies (5 ogel 5l Jeb b
(t=—+/55Y p = +[6Y0) BMI (t = +/YYY p = +/AW)
P = V) sl {t = SNEY D o= <JAVY) SIS

2! Chemiluminescence immunoassay

22 Shapiro-Wilk

2 Independent sample t-test

24 Two-way repeated measures analysis of variance
25 Pearson correlation coefficient

Ol $39551e,l8 5 (S5o)g0 b alme


http://ijpp.phypha.ir/article-1-809-en.html

[ Downloaded from ijpp.phypha.ir on 2026-01-29 ]

Soges 9 B

B (jg Lol g OY (008 guine (plgale (29l o pod

593095 9 sloiogail s ytagayil 5 03,8 Sla Sy lere SBlionil g (1 Sile =) Jgu

(09,5 32 » 48 VY) o

. . 09,5
02y Js o .
P el
YV-A £ Y/ YVEY £ Y/¥ (JWo) oo
VEYIVO £ B[ VAo oY (2o (olo) 43
ARSI YO/0A & F/AY o90)) Ui (p555%5) 39
ARV volve £ ¥/ a9l ome
YAIEY % Y/v5 Ya/-Y £ ¥/0A 090)l i (@yeyie p pySekS) BMI
YAV £ Y/NY YA/VY + v/o¥ O90j)

ol VIl bl g MGS3 (59 g MRNA plo ials
o slobss 5 Akt o P-AKTSH IRS-T 5,
@l 252)S )15 dgusl @ polie g HFD L osd 4is
Iy HED I il cpdguc] 4y Cuoglio L oy poi &S 0l L
Uil g Sl dlae > MGS3 ials b 5 ls
g S5 adlae [¥-] Lis oS3 Akt JUiSeo sl
93 sbhyg e 42 Y 58T KL (YA o lSen
MGS3 0590 olo (226 p o35 59y bawgie ©ad L
oS 35 9 db/db by sl yige ISl WMas
3 s slogise 1 (GMas (Boyl g oyl 4 Cunglic
byiye (TAUC) (xio ;5 gaw @l 29 MGS3 (30
Cui 5 (MPGTT) i J5b 395 Jeos Cans &
5 HOMA-IR ("IPITT) _3li 51 psusl ooo
09)5 b dualie )> (pyed 098 )3 pyw (2 lapadle
b o355y clld wian WY oplply 28l als g5 S
Sl e 5 MGS3 oy inls (ol Laugio o
ot 39m0 sl 2 ogdle 395 LIS db/dD 5l sla e
5 Oyl JuSew JU) 53 s g9y (#0ip9 cpeS
0395 > (63 U ol (1S (gl s sy (90 it
o > bl dlae xS)n oflul g SSie SMas
db/db (el bse SMae (doysl 5 oulgudl 4 Cuoglio

39 Area under the curve
31 Intraperitoneal glucose tolerance test
32 Intraperitoneal insulin tolerance test

VY

S o355 Lasls BMI

lan s Vim NA] (YY) ohSen 5 Pl ol
5 Ml 5 [NV (VIA) ohlSan o S5 Y] (Y+)5)
(V) et 5 b ol guuan [VF] (V+VA) ylSe0n
W s L) s 59y hegd Siln cnped i £ b
& (VOomax) (Sypae oyjemS| Slis 1o )d YB) 4ids ;> yio
) (adn ) 59y B chopd yho cud b gy 5> 4dB> Fe e
C57BL/6 sl jige ;0 MGS3 gy ol il ,
sl ol lis dawsl & palio g HFD L oy a5
Sl dlas > 1Sgn Glie Ol )l lasgenxe
lse Gizman g 2 &) (5555 collad 51 LSU 055
4 Cuoglio gy el 390 0 Nl lans ) sl
Col (Jl )3 cal 035 woly8 (2359 calld 525k 5l (plgud]
O (8555 ey 3l (88 MGS3 (1595 ole il &S
My (Sl dde 035 cusl (Sae (5559 Crye &S A0
MGS53 (plply e ili8l MGS3 ol s b
@ Coglio (Sl gly Mo Gl Bun S Sl
9 ool 4 Cumlus 1nj Bl Y gg cobd g (odgud
b & old Cogtl SISl oMas 3 Suas S5
win A b (VVF) oliSen g D] wbeoe Gl

y (aam 53 5oy & cjgy 50 Hb 90 cdddd ¥ o &) L o yod

26 Yuan
27 Ql

28 Zhang
2 Sun

Ol $39551e,l8 5 (S5o)g0 b alme


http://ijpp.phypha.ir/article-1-809-en.html

[ Downloaded from ijpp.phypha.ir on 2026-01-29 ]

Soges 9 B

B (jg Lol g OY (008 guine (plgale (29l o pod

o9

J s

(0955 » 2 185 IY) loj 93 53 09,5 93 (sl yuiie Hlune Bl ol § (pSSke =V Jgu

2955

puesv

ERVAV = 4 Y7V
MY £ ¥\

WY £y /oY

anNo £\ /Y

ARTRY = VPN
Veo/lVOENIY

YVIY £ £/YY
o« +0/2)

A¥/a5 £ YAIYA
MIA £ ¥V/EY

WAY/D £ WV /50
VWYTOA £ VY 00

ARE RTAns
VAt VY

PSVARTE S v
/¥y £ ¥00

ARVAVEE VAV <

ARIAR TR VI

VoV/OA £V /YA
VoO/AY £ A/FD

¥Y/¥ £ ¥y
¥Y/¥ £ V5

WWY/IEA £ ¥Y/Y
Vea/o¥  ¥V/F0

VAE/\S £ . /a¥
YALIYD £ Y/

YIfY & LY
YIV £ /YA

093 oA (oo 5205 o) 5555

093l o

053l e (Fdcsben 2 Cisng Se) g

09e3l o

oril (o 5 ) TG
093l o

. 'l' - _

O o (o> » )5 o) HDL-C
0903l o

39050 L /

o o (s> » p )5 (o) LDL-C
o9eil =

S )

O o (s> 2 p)S o) TC
0903l o

0903l L HOMA-IR
0903l o

w5 J5& b 0B ngnd = Jg pudS LDL-C b5 (J&o b (59 290 = Jg el HDL-C ey poncdlS ¢ 5 TG
Odamil 45 Cuoglis a3l HOMA-IR ol Jg yiudS :TC

SYME] 5 sl & Cwglio 4 e Llg o D o
LT &S ol oad oy joi ccnl 2929 b 950 (Sgibie
g o byl by (Slsmegd)5 Bigl o3 MGS3
3l o) p odiyy alblie S LT &S ol 5o
IPITT 4 IPGTT gol ., b 35 e plool MGS3 (5,
duglio )3 (db/db JuS) DC slagbge 3 o5 clalé
s & (oBiyy Adlhe g dg it (M/m Jyus) MC L
Copmd 3 a1y (b slabge S5 (liee ()3 gime
s DC slagbge o (Seudy plozal Job 4 8 59
5y clld) DE sl ige 5 bl il sols MC
sl & poblen 29 DC sloybgs 5l s (db/db

ARIA

b b (o85)9 Clled wan WY hawgi (6535 5k 4 Wl oo
4 dlwly o058 MGS3 ot b Ledy gy lawsie
2 & Jisl  MGS3 5L 1 IRST (4565 oo
Ll oles 4 MGS33 1 b galS e
Sidebaid ol > s IR/IRS/Akt/mTOR
9 ol 0 ladlles > [YV] 5yl db/db sla yige
Jud5 9y ebing ooy im Y b (YA) oy lSen
db/db by slaise ;0 MGS3 459 ¢ mMRNA
Oleie 4 MGS53 oS wloalby Hlis b Slallas w0l ol
)8 Gaa 1, IRST 4 (IR) ylgmdl 05,8 a5" E3 55K G

Ol $39551e,l8 5 (S5o)g0 b alme


http://ijpp.phypha.ir/article-1-809-en.html

[ Downloaded from ijpp.phypha.ir on 2026-01-29 ]

Soges 9 B

B (jg Lol g OY (008 guine (plgale (29l o pod

sbgbse » PPARG gy olie conl (02 mudgilic
duslds )3 DE (sl jigo 0 5 ]38l MC L awslie > DC
&l mRNA oo ol p ogMe .cél iald DC L
9 Ppargclb (Cd36 aks> ;| PPARG e (gal8
S sl Gl db/db gla jsse > Sen Fabp3
g Cd36 4 by mRNA L o5 adle &
ke b MGS53 s b Lials 1, Ppargelb
Gl 5 S pedatie alS (gl (a2 )i
sbagbse > Cubd Sharend)lS 59k 3 oy mudplie
hodlitnl )0 st g cpdows] 4 Cwglie )b & db/db
e VY L Llgh o D9 0 Dbl cobd lawg &S Tiuggw
S92 PPARG poo olif 3y, ) 535 b Jpod 3 05
B o)l sladllas oS a8 cusl 5 (LU VP ab
o1t pbl s 5 yjs 4Ll Cundy > MGS3 ,, HIIT
W6 (YOA) hlKen 5 Tols o canl Jb ol il
oialel 1y (addy ¥ alol b (glasl £+ 1,5 V) HIIT
blsjl 5 (8)y5 clld jl g 4l MGS3 oy ol
pas s BMI L MG53 e L5, 3 TG L MG53 cute
Sdo 4 VOomax 2oy $0 @iy L) olizul cylld 506
b 51 ey ALolaMy MG53 o pus ol s I, (aids -
Ui Wl olsye 5 BMI L MGS3 e b3yl 5 555
56 LDL-C § HDL-C [TC TG oy polie .33l
O 9 ) 09 Sl a4 (e Culld Iy alolW,
SlcSolos wlie &5 bl JialS o559 clad g3 ya
sl ¢ ot cled & HIT wons 55 391 pyws MGS3
ool 5 VY] 0S5 pyw MGS3 o pilie il3dl
F b )5l Ly 42 &5 €S (g5 o0 0 plonil lalllae
5 0% sy Rl ol wely o Glite (13500 Syl
MGS3 , uie b ol damil 4 Cuoglie dgups
pie Db G g g9 wlal s a3l s (o] LEals)
—e s (Bhy Sl g 22 oyl s
oh Sl gg g Ol 5 ds walpul 5 Gl ()
o & ol Jhagh slacydgizme I lagogeil &g,

39)(s?

34 Shao

VWV

' O el o
B ol
A4 -5
3
Yy oLs |
0 «
7 X
v
£
_{ -F
._Y 4
Js (e

4 plis (09,5 o 5> 485 V) oloj 93 43 05,5 3 MG53 =Y Hldged
S () Bsine 1™ el 0ad Gl Jlme Slol g (ke &5
P <10k pseil i

sobd sl jige > MGS3 & by e mMRNA Lo ) o
Ol «cnl 2929 b 8L (gl (23555 (pe b g 09yl
OSey Ol sl cely by ddlie ST s wily
P-IR- (xS9y liee 298 DE (slagbge > MGS3
3 i @b s 4 DC (slaige 5> (Tyrl146)
P-IRST (ygp (lsee ¢ sd)yg A3l 29 MC (sla g0
S jials by g &Y Jose 9 & o 1y (Serll01)
& Jb o s (Serd73) p-AKT ialS cel cubd
» 1) (Serd73) p-AKT gy olie by el
sy mMRNA  lo ob Golel oby ol yoge
Acaa2 4 Acacb Acadvl AAcadm Cptlb Ppargcla
bl Yl MC (glabge b auslie > DC (glaige )
Sbse b ) (22 madplie dnd o0 LIS & (5590
Ole Ol b &S psboylod e ol @il al3dl b
olis Acaa2 g Acacb Acadm Cptlb sla; mRNA
» Pdk2 4 Pdkl (sla; mRNA o oopl o ogMe
059 Jlad .l 4l ials cobs bwy S5 puddglio
oo oS mabas ("PPARQ) Wl egrunS gy oS piSs

33 Peroxisome proliferator-activated receptor alpha

Ol $39551e,l8 5 (S5o)g0 b alme


http://ijpp.phypha.ir/article-1-809-en.html

[ Downloaded from ijpp.phypha.ir on 2026-01-29 ]

Soges 9 b BB/ 039 LSl g O (reegS guine (S plo ¢ 29l o yed

(o) (all)
r=+/$4F Pa /0y . = —+[YFY P= o /FFA
Y - Y. N, S S -
E 7 —eY : n .
= m o
2 2
% % - ¥ L]
S S
3, 3
L k]
= Z .
Y ' ]
[ |
—NF —N0
(5] L p 2,556) MGS3 (2 she 2 p,5556) MGS3
(@) (A
r=-/FOY P= -/ L= —+[+YY P ojayY
. A
o o=\ -A -5 -f =Y . Y 4
:: i’ - i s I
| n n !
\ I :
W
2 I
:‘ :‘ -A -F -f -¥ Y f ¥
]3 1) n A,
1 . 1
. \
- Y ' [ ]
[ ]
-~ ¥ -0
(o s 2,54 MGS3 (yd s 2,550 MGS3
(@) ()
- -+ /8FA P o[- AF ‘ r= T3 Pa o [FIY
: \ Y Y i 8 ¢
3 Y o . u
ool
2 =
E ¢ = 1
'1 _‘] [} ]
—e ¥ ]
\ o ¥ - ] A TR T
a
LY X sy B ]
5 9
Voo . b
|
1 1 )
R ¢ ~ [}
[ ]
Y -+
(i slee 0,553 MGS3 (o e 5 285 MGS3
VY= WYY dans N u_»l.u A 093 NY-¥ JLMJ VY ul).:‘ (_5)9]9{[&0)13 9 d)ﬂy)d 4.17;4


http://ijpp.phypha.ir/article-1-809-en.html

[ Downloaded from ijpp.phypha.ir on 2026-01-29 ]

(Jl)
(@)
r=- /004 .P= /-0 o r= -+)Y57 P= o JYFY
v * .UI
N - =¥ -8 -\ - | 3 3 u .
E N . 5 i
® B -1 \a
> 3
. a
! |
1 . - k! \ o
- N o "
Y
. ~AD
o MGS3
( 5 MG,
(o st ¢ £,550) MGS3 ke e Sy
()
. all
r=+/a%8 P=+[sAs (adl)
’ r= [P Py
=
U " Y- T . " | A
E . : . b u
i 1 . o
2‘, "i‘
2 Xy -8 -\ 2 ; s ¥,
]
}J ) L] .
1 L . '1
2 1 | .
Y : -
]
-f T
(o she 32 25 66) MGS3 (e ot 2,5 90) MGS3
()
()
; I= [T+ Pe o [FIF
=047 _P- +[+Fy \
- - A -7 - _ " .
o b
Z o =
P -
z —
S . <
g e Z ., .
& =
- -
-\ n .
-
=AY
]
Y
o MGS3
(= 6) MGS.
(yd s 3 2,55i) MGS3 o s 0 Sy
(09,5 2 33 85 YY) () (o5 09,5 9 (Al) S5 09,5 )3 gy (sl puse Ol pois 9 MGS3 Sl s 3 bl =Y jloged
WYY doxto M by A )90 AFF Lo VA Al 3915516 5 (5ol ol


http://ijpp.phypha.ir/article-1-809-en.html

[ Downloaded from ijpp.phypha.ir on 2026-01-29 ]

Soges 9 B

B (jg Lol g OY (008 guine (plgale (29l o pod

1 Ol

Pl Gimghy > Waigeil (eloi l GlalsT cols,

Sl 045 n\ﬁ)f
o ol Mo

D b coles jobs iagh

& > o,

O St A

wimeh ! e poonllal eyl sk LS

oaghy sl iy i )5 dodly oo g 4y o0

a0l b

o9n il sl o ol cpl (gjlwedlel

Cawl 53943.3 odlawl S e

Gawel E, Hall B, Siatkowski S, Grabowska A,
Zwierzchowska A, The combined effects of high-
intensity interval exercise training and dietary
supplementation on reduction of body fat in adults with
overweight and obesity: a systematic review. Nutrients
16 (2024) 355.

Lyu JX, Guo DD, Song YC, Zhang MR, Ge FQ, Zhao
J, Zhu H, Hang PZ, Circulating myokines as novel
biomarkers for cardiovascular  diseases. Rev
Cardiovasc Med 25 (2024) 56.

Pedersen BK, Febbraio MA, Muscles, exercise and
obesity: skeletal muscle as a secretory organ. Nat Rev
Endocrinol 8 (2012) 457-465.

Wang Y-F, An Z-Y, Li J-W, Dong Z-K, Jin W-L,
MGS3/TRIM72:  multi-organ repair protein and
beyond. Front Physiol 15 (2024) 1377025.

Jiang W, Liu M, Gu C, Ma H, The pivotal role of
mitsugumin 53 in cardiovascular diseases. Cardiovasc
Toxicol 21 (2021) 2-11.

Cai C, Masumiya H, Weisleder N, Matsuda N, Nishi
M, Hwang M, Ko JK, Lin P, Thornton A, Zhao X, Pan
Z, Komazaki S, Brotto M, Takeshima H, Ma J, MG53
nucleates assembly of cell membrane repair machinery.
Biophys J 96 (2009) 361a.

Weisleder N, Takeshima H, Ma J, Mitsugumin 53
(MG53) facilitates vesicle trafficking in striated muscle
to contribute to cell membrane repair. Commun integr
biol 2 (2009) 225-226.

ARR

(8 35 Ao

S Sy o8y y 3 gy ) o (ol ool
5 (o pd Dot b Lwlyen Sl o HIIT o)90 S
25LS) Gl 555 > |y MGS3 apw polie HOMA-IR
2)y> (oode alsd 9008 W 4 (Jg etz gm0 3l )9
Pl g Bl Cundg 3 MGS3 (3555 el b

ol Lo die ol 5o (oo Oldllas 4 (SJgibio

d)‘}i“ltf“

L) by asbpbl 4Byl Jiagh gls
D)5 (59 SIPp i by «(5y9ed Jole pgd odtun g

Jls 53 (o) Lol olKisly ¢ bsyg pole 0aSuisly (638
Lyl Gimgs opl plol o as™ (eoly8l ads 5l abl o VF-¥

[10]

(1]

9t ik W38 5

Lee CS, YiJS, Jung SY, Kim BW, Lee NR, Choo HJ,
Jang SY, Han J, Chi SG, Park M, Lee JH, Ko YG,
TRIM72 negatively regulates myogenesis via targeting
insulin receptor substrate-1. Cell Death Differ 17
(2010) 1254-1265.

Guan F, Huang T, Wang X, Xing Q, Gumpper K, Li P,
Song J, Tan T, Yang GL, Zang X, Zhang J, Wang Y,
Yang Y, Liu Y, Zhang Y, Yang B, Ma J, Ma S, The
TRIM protein Mitsugumin 53 enhances survival and
therapeutic efficacy of stem cells in murine traumatic
brain injury. Stem Cell Res Ther 10 (2019) 1-16.
Bianchi C, Raggi F, Rossi C, Frontoni S, Bonadonna
RC, Del Prato S, Solini A, MG53 marks poor beta cell
performance and predicts onset of type 2 diabetes in
subjects with different degrees of glucose tolerance.
Diabetes Metab 48 (2022) 101292.

Wu H-K, Zhang Y, Cao C-M, Hu X, Fang M, Yao Y,
Jin L, Chen G, Jiang P, Zhang S, Song R, Peng W, Liu
F, Guo J, Tang L, He Y, Shan D, Huang J, Zhou Z,
Wang DW, Lv F, Xiao RP, Glucose-sensitive
myokine/cardiokine MGS53 regulates systemic insulin
response and metabolic homeostasis. Circulation 139
(2019) 901-914.

Deng Z, Xu H, Zhang J, Yang C, Jin L, Liu J, Song H,
Chen G, Han W, Si Y, Infusion of adipose-derived
mesenchymal stem cells inhibits skeletal muscle
mitsugumin 53 elevation and thereby alleviates insulin
resistance in type 2 diabetic rats. Mol Med Rep 17
(2018) 8466-8474.

Song R, Peng W, Zhang Y, Lv F, Wu HK, Guo J, Cao
Y, Pi Y, Zhang X, Jin L, Zhang M, Jiang P, Liu F,

Ol $39551e,l8 5 (S5o)g0 b alme


http://ijpp.phypha.ir/article-1-809-en.html

[ Downloaded from ijpp.phypha.ir on 2026-01-29 ]

Soges 9 B

B (jg Lol g OY (008 guine (plgale (29l o pod

[14]

[15]

Meng S, Zhang X, Jiang P, Cao CM, Xiao RP, Central
role of E3 ubiquitin ligase MG53 in insulin resistance
and metabolic disorders. Nature 494 (2013) 375-379.
YiJS, Park JS, Ham YM, Nguyen N, Lee NR, Hong J,
Kim BW, Lee H, Lee CS, Jeong BC, Song HK, Cho H,
Kim YK, Lee JS, Park KS, Shin H, Choi I, Lee SH,
Park WJ, Park SY, Choi CS, Lin P, Karunasiri M, Tan
T, Duann P, Zhu H, Ma J, Ko YG, MG53-induced
IRS-1 ubiquitination negatively regulates skeletal
myogenesis and insulin signalling. Nat Commun 4
(2013) 2354.

Park JS, Lee H, Choi BW, Ro S, Lee D, Na JE, Hong
JH, Lee JS, Kim BW, Ko YG, An MGS53-IRS1-
interaction disruptor ameliorates insulin resistance.
Exp Mol Med 50 (2018) 1-12.

Sun Y, Zhang Y, Ding S, OR-010 The potential role of
MGS53 in exercise-mediated modulation of diabetic
cardiomyopathy in db/db mice: There is no full paper
associated with this abstract. Exerc Biochem Rev 1
(2018).

Hu X, Xiao R-P, MG53 and disordered metabolism in
striated muscle. Biochim Biophys Acta Mol Basis Dis
1864 (2018)1984-1990.

Chen X, He H, Xie K, Zhang L, Cao C, Effects of
various exercise types on visceral adipose tissue in
individuals with overweight and obesity: A systematic
review and network meta-analysis of 84 randomized
controlled trials. Obes Rev 25 (2024)e13666.

Yuan H, Niu Y, Liu X, Yang F, Niu W, Fu L,
Proteomic analysis of skeletal muscle in insulin-
resistant mice: response to 6-week aerobic exercise.

[20]

(21]

(22]

[24]

PloS one 8 (2013) e53887.

Qi J, Yang B, Ren C, Fu J, Zhang J, Swimming
Exercise alleviated insulin resistance by regulating
tripartite motif family protein 72 expression and AKT
signal pathway in sprague-dawley rats fed with
high-fat diet. J Diabetes Res 2016 (2016) 1564386.
Zhang Y, Ding S, Sun Y, PO-063 Exercise alleviates
insulin  resistance by regulating MGS53 and
IR/IRS/AKT/mTOR signaling in db/db mice skeletal
muscle: There is no full text article associated with this
abstract. Exerc Biochem Rev 1 (2018).

Shao J, Liu N, Ren Y, Fu J, Zhou L, Xu B, Han Q, Yi
M, Effects of two types of exercises on serum MG53
and its relationship with metabolic biomarkers: 652
Board# 3 May 30 3: 15 PM-5: 15 PM. Med Sci Sports
Exerc 50 (2018) 138.

Haganes KL, Silva CP, Eyjolfsdottir SK, Steen S,
Grindberg M, Lydersen S, Hawley JA, Moholdt T,
Time-restricted eating and exercise training improve
HbAlc and body composition in women with
overweight/obesity: A randomized controlled trial. Cell
Metab 34 (2022) 1457-1471.

Friedewald WT, Levy RI, Fredrickson DS, Estimation
of the concentration of low-density lipoprotein
cholesterol in plasma, without use of the preparative
ultracentrifuge. Clin Chem 18 (1972) 499-502.
Matthews DR, Hosker JP, Rudenski AS, Naylor B,
Treacher DF, Turner R, Homeostasis model
assessment: insulin resistance and B-cell function from
fasting plasma glucose and insulin concentrations in
man. Diabetologia 28 (1985) 412-419.

Ol $39551e,l8 5 (S5o)g0 b alme


http://ijpp.phypha.ir/article-1-809-en.html

[ Downloaded from ijpp.phypha.ir on 2026-01-29 ]

So9es 9 bl BB/ 039 LSl g O (reegS guine (S plo ¢ 29l o yed

{ Research paper ]

The effect of a period of high-intensity interval training
on serum levels of mitsugumin 53 (MG53) and its relationship with
dyslipidemia and insulin resistance index in overweight/obese women

Fahimeh Kazemi", Sahel Teimouri

Department of Exercise Physiology, Faculty of Sport Sciences, Alzahra University, Tehran, Iran

Received: 21 September 2025 Accepted: 22 November 2025

Abstract

Introduction: Mitsugumin 53 (MGS53) is a myokine associated with obesity. The present study aimed to

determine the effect of a period of high-intensity interval training (HIIT) on serum levels of MGS53 and its
relationship with dyslipidemia and insulin resistance index (HOMA-IR) in overweight/obese women.

Methods: In a quasi-experimental study, 24 volunteer overweight or obese female students were randomly
divided into two groups of 12: control and exercise. The training group performed HIIT for 7 weeks (three
sessions per week). 24 hours before the experimental period and 48 hours after the last training session, BMI and
blood samples related to MGS53, glucose, insulin, and blood lipids, including triglycerides (TG), high-density
lipoprotein cholesterol (HDL-C), and total cholesterol (TC) were measured; the relevant formula also estimated
low-density lipoprotein (LDL-C) and insulin resistance index (HOMA-IR). Two-way repeated measures analysis
of variance and the Pearson correlation coefficient test were used to analyze the data.

Results: MG53 of the training group decreased significantly in the post-test (0.65 + 0.07) compared to the pre-test
(0.74 £ 0.04) (p = 0.003). Also, there was a significant positive correlation between changes in MG53 and
changes in BMI (p = 0.012), LDL-C (p = 0.059), and HOMA-IR (p = 0.041) in the exercise group, and a
significant negative correlation between changes in MG53 and changes in HDL-C in the exercise group (p =
0.054), so that MG53 decreased in parallel with the decrease in BMI, LDL-C, and HOMA-IR and parallel with the
increase in HDL-C.

Conclusion: It seems that a period of HIIT can improve serum levels of MGS53 in overweight/obese women,

consistent with improvements in dyslipidemia and HOMA-IR.

Keywords: Overweight/obesity, exercise training, blood lipids, myokine mitsugumin 53, insulin resistance
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