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Original Article

The effect of aerobic exercise and omega-3 on the expression of
telomeric repeat binding factor 1 and 2 and telomerase reverse
transcriptase enzyme in the heart tissue of elderly HFD rats

Ghasem Torabi Palat Kaleh , Ahmad Abdi* , Asieh Abbassi Daloii
Department of Physical Education and Sport Science, Ayatollah Amoli Branch, Islamic Azad University, Amol, Iran

Abstract

Background and Purpose: Aging is a complex physiological process that involves progressive loss of
body function and degradation of DNA strands located at the ends of chromosomes-telomeres. The capacity
of cells to divide is determined by telomere length, as an excessive shortening of telomeres causes cellular
senescence. Exercise training and omega-3 prevent the shortening of telomeres by affecting telomerase.
The aim of the present study was to investigate the effect of aerobic training with omega-3 on some shel-
terins and telomerase of heart tissue in elderly high-fat diet rats.

Materials and Methods: In this experimental study, 40 male Wistar rats (mean+SD weight, 311.3+26.95
g) were obtained from the Pasteur Institute and transferred to the laboratory. After transferring the rats to
the laboratory, they were randomly divided into five groups: Normal Diet (ND), High-Fat Diet (HFD),
High-Fat Diet-Training (HFDT), High-Fat Diet-Omega3 (HFD®3), and High-Fat Diet-Training-Omega3
(HFDT®3). HFD induction was performed using a high-fat diet containing 17% protein, 43% carbohydrate,
and 40% fat. The supplement groups received 1 g of Omega3 (per kg of body weight) orally during the
intervention period. The aerobic exercise training program at the beginning consisted of running on a tread-
mill at a speed of 10 m/min, 0-degree incline, for 15 minutes. The speed and duration gradually increased
to 16 meters per minute and 50 minutes in the last session. Running was carried out for 8 weeks and five
days a week. Data were analyzed by one-way analysis of variance and Tukey’s post hoc test at the P<0.05.
Results: Induction of HFD significantly decreased the expression of telomeric repeat binding factor 2
(TRF2) (P=0.002), telomerase reverse transcriptase enzyme (TERT) (P=0.024) and increased TRF1
(P=0.0001) compared to the ND group. Exercise and omega-3 significantly increased the expression of
TRF2 and TERT in HFD rats (P<0.05). Moreover, TRF2 and TERT expression changes were higher in the
HFDT®3 group compared to HFDT (P=0.023 and P=0.044, respectively) and HFDw3 groups (P=0.021 and
P=0.042, respectively).

Conclusion: The results of the present study showed that aging and HFD are associated with a decrease
in TRF2, TERT and an increase in TRF1 in heart tissue, and aerobic exercise and omega-3 consumption
can reverse this trend. Considering the role of shelterins and telomerase in cellular function, it seems that
changing the levels of these indicators following physical activity and using omega-3 supplements can
partially prevent the occurrence of many heart diseases caused by aging and obesity.

Keywords: Exercise, Omega 3, Shelterin, Aging and Obesity

How to cite this article: Torabi Palat Kaleh G, Abdi A, Abbassi Daloii A. The effect of aerobic ex-
ercise and omega-3 on the expression of telomeric repeat binding factor 1 and 2 and telomerase
reverse transcriptase enzyme in the heart tissue of elderly HFD rats. J Sport Exerc Physiol. 2023;
16(3):1-12.

*Corresponding Author’s E-mail: a.abdi@iauamol.ac.ir
https://doi.org/10.48308/joeppa.2023.103747
Received: 20/02/2023 Revised:10/04/2023 Accepted: 10/05/2023

Copyright: © 2023 by the authors. Submitted for possible open access publication under the terms and conditions of the Creative
Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).

1


https://orcid.org/0000-0002-6578-9597
https://orcid.org/0000-0002-7734-7518
https://orcid.org/0000-0003-0746-0299
https://doi.org/10.48308/joeppa.2023.103747

S Sadlxd 9 (10359 (S59lgu a0 A9yt
IY-1 SLoamins ¥ bylous 15 byg3 NFeY

] ;w.lb 5)4 o

¥ 91 ool (5, JLail Jolge 3l g ¥-Kal g (S3la 3 po3 5l
o 493 diodlu (S hgo B Bl wgSro jLunyS il jlyogls a il
Sy (2 iy b
T KPP PP VO PP RWERVEH PRI g pov
ool ol godot o oSl ¢ Lol ableol ol o o555 (555lga5d 03,5
ol

DNA 055 9 (ao 9,8as 50 0059, st 0ld s 5 Joli g odizen So5edguind anld (65 18U g Ao
g g0 ad o9l Jobo b pruanil (g1 o Jolow 8yl .ol gli-lapg3909)S" (sLpil o ably (glopuzns;
31 Leyliegls o ;3L ¥-Uol g (g cdlad 0500 0 (Jshw (S comrgo Lapogli am 5l o oot ol5gS 1
‘57-).))_’ v -l Ls o‘)_o..ﬁ ‘5)‘5_% U")’“")"‘ L;w)))).»alD- d...e:u)‘ RV J_»S@ ‘_g)_.fsl> tha?l.» Oy ol_:jf

D9 2y (218 oy b et da el sl ge 5o B el (slaslesl s lagynyals
S VIVIYEYE/A0 9 eSilee) limng S155 15 (limo (g o Fo (o025 B2 (2l 50 sl by, g Ol
solaijebay ‘oli_.z:,Lo)'Td.,, @‘).?w sl yoge JLasl 5l e o Jiue oli;:euﬂgs Ags el g

=y «(HEDT) (yei-pzp (2138 oy «(HFD) oy (2138 05 «(ND) (s3Le (2138 05 09,5 i 40
L HFD Ll oot gumnits (HFDT®3) ¥-Bal- oy yo  2l3 0y = 2 yes ((HFD®3) Y- Bl -y oy ol
ooy, S . )T sloul oz asyo Fo g lyaie g S ooy o FY gy duoya WY el oy o (g1de 5l oolanl
D598 Edlyys (Shes pgeoa |y (Oo Gi9 p55kS 12 hlan) Y=ol 0,51 iy adlae )50 (o« JoSe
e 4 dyd yho o Ao 50 yie Vo ey b 010,555 (69) 00 Jols £9,8 )0 (3la (el daliyy
09 .l roldlads o S50 aiB0 Be g ddBo ;0 e 1P A oy WS ey de g e 1090 483D VD
99 (S (ohind (903l 5 48,100 byl ol g, an Laosls .o |yl dnas jg) gt g Ain Codid Do 4o
A Jdoiganios P<o/ed (g)loline prlaus

(P=o/ooe)) TRF1 2ol g (P=o/oYF) TERT ((P=o/ee¥) TRF2 (s ;0 (5 loline inlS g0 HFD (gla)l gl
HFD o sl jvge ;0 TERT g TRF2 o)L (5yloline ol comgo YKol 5 (pped .oty ND 05,5 ds Cnn
csipids ) HFDT 64,5 d o HFDT®3 05,5 ;8 TERT g TRF2 Lo &olieis ¢ lime yimoss (P<o/o0) 9o
gy (P=o/efY g P=o/oY)) HFD®3 g (P=o/off g P=o/oYY

Gl olyad 8 8L TRF1 20li3l s TERT ;TRF2 2alS L HFD 5 ¢y il a8 ols ) Lits el :(§ S Az
boslyagls o Lo oyl (s s g3 Lo S ugSian |y 039 oyl sl o8 ¥-Bal Srmn 5 (519 (9 oerlad
23155 g TSl oS sl ool y iy colad oy 8 o L ol i i 515 44 o oo 3,5k o
S 5ySel (Sl 5 e BRI 8L (8 slag)len 5T )l 59051 S0 U

S5 G ¥l b (539 cudled g aulS sLaejlg

Jelge olo 32 V-l 5 (53l9 mpes 31T (ool (cmslie ol (e (5 ol s (5 elio oyl o Skl 0925
oy L 0atiapdss aalls (slage b b gSiae 5Ly sl Slashs mal X 51 ol 5)1,55 M
AY=N(FNFARY. S clad g (5509 S5sdsared ot oz (28

0.abdi@iauamol.acit  : Jsius sty ALl *

VEX /Y /Yo 2 oo o VEY/0V/YY 1 ol g o VEMNY/6) rmdlys gy
Y


https://orcid.org/0000-0003-0746-0299
https://orcid.org/0000-0002-7734-7518
https://orcid.org/0000-0002-6578-9597

¥ oyles /18 0y93 /VEY

S cadlad g (5559 (S5lgund i

i SdgilSes Yoo 51 ig g oylo ol 8l eldled e U
A odnlie Jlad oS ol 8l an cous ;egli Al o
Axs 50 9 AR oo (S 1) Lo agls Lajliesls .(A)
O 3l (30 Slapesl pai olsgS pals g
s Ll ol 555 o ol oS5 S
9 Dliyed 9 DaeolisS (o35 cdlad 5l
(OBASex 50 () 05 g0 ddl yeje e SYsb
=5 yosli o olsgS wae SYsb  iiyyg ymyed
ax>51.0%) amo o als gl g B jo 1) s 5]
asbods yooli Jobo o S50 Lo sSdee 51 o)l
codlad o 58 yegls Job Lad> 1o Loyl s casloass
REE T SV SO PR WA TE S FIR R PE S g3
oo g loian cdyyg cdlad aS ools lis iags
el 42035 Lyl Jy o - (55 ol o,
Jsb 5ol egl Jobo ans LS e s iilss o 50
Lesds 30 Y-l oy vl cacas ol (g0
sloanls ool o asdy el (5551 s e
0a 00l HLid yizred . 3l0 I g0l § o (s)
15 53l asls Jobo o ¥l oy sl 45 ol
Ohles 595 0L sl Sl (Yo1e) OlhSos 5 55,8
ez sleasl Gras (o wsols las (6995 Bgpe
) 3518 8929 condiimne LLS)! 10gls Jobo ¢ Y-Sl
Pomb rebhaw aS o ool Gl 35 Bla (58S )0
) el olyan 50658 CowsSd 1 05ls Jobb L DHA
by o a8 0 Gl ;K00 (gl 5o ol oss b
S9=>9 6)‘0&& JaLA.:)|).A9L Jong Y-l < M‘
(_,’_:Lbu»yo)d DHAL: 9 Gbl.o Q_éjj g_Q).oa.o (\f) O)LLS
il o oolil 6y LAl 5l 35S YE-D 5l a5
Ll 9 §9S joali ot oligS 1 (et g St
00) ccals
=PRI L (Bl G ws ole ASsboles
Sl 5972 40 g Sl oo Layogli (ot oigS waey
L olen (o9 cdlad 35800 jmie Lags)lo:
33 G Sl 3B a0 _auluSTos sls JoSe
9 29 b Grizmen (17) conl Bla sl g
15 oo Lnyosks 1 35 Jalse o L, oI5l e
RPN PR RO I PSRN EX PO
u—")i—W-Q’SJ-’ uo)_Q LA o..\.me.c)_._: @aSL....n C_’L"’
Bran b olian (g5lgn oy codlad ploul as el

FPR VP

O31s s 5l ol g oz (Sojgloniad ol 6
&8y loyzey DNA oy g s 9,8 53 039 i
loJsbw el cnlapesli-lapgygess sleesl 5o
Ot 0ligS 1) 098 o0 3g9axe yasll Jobo b ponnd 51,2
Dyde el Gy ese Lapesli w5l i
L (= gylan viile) s b lagpe slags)lo
3 (5 oS 5 0390 oot 6LigS T (sLayesls
pL o a5 cwl yae Job (pals jluass Lajesl
Obis s m0gR! () 09t g0 aolios (Shgpesls
5 osas Lol Linldl U 8l 4 ol oot ool
o 31 Jshas Sy, lingiagn 1 a8 (b
bg yosls Soylse (V) 3500 o0 Layashs Jobo pals
ctadlxs (Shelterin) Lo oyl oS d g i
ATRF) ¥ 5V yosl (6,55 sl alse 095 o
DNA s Lrzyi 5 9o St |y Lajanlogon
Slarwa ¥ Jule 0590 0 Juate glard, 93 (syagls
o SLaS >ty U (TINF2) TRFI $0.cS, Sy
Shssli i> Jole g ACD ozl  TRFI/TRF2
Layosls o slegli i 53 (cotee (A 45T (ACD)
TRF2 (Lolss oyuig,o A(Y) WSS 0 Jolss g Juaie c3ylo
Lidlxe cooles 5o wols LLs,l TRF2 L (TRF2IP)
Syools DNA s rsiiine y9- bt (POT1) ) 5L yeols
L Joles Gyl 5l slaiygs slajasli o (sl S5
L ol Lo ounye don () 095 o0 Joaze ACD
Jsbo JrS's DNA sl asly (5 51 5 S5l
R sl melai b 53,5 e S04 b egls
() a5)lo jegli 5l cbslis> ;o oo
I ORI ER JOSIVRVIII Y
Slaylsd 5,5 o )8 (g Sliyed g (Sl HLnd
Sy el olron jogls gy ot s L (Sl
wslii] plite 555 slacalad o 45 ol
CNNENPIE N A AN P PSO RS IS
OLBees 3 gylpomns . (8) wls JLadpud J528 09,5 4
TRF-1 5,560 o5y ool a8 a5l ¢y Las (YY)
(F) asS e SeoS l8 (55Lusb au HFD (sl sge 5o
Ohl3yyg a30ls HLis (Yood) o San 9 559 (rizeos
9 TREY alas S50 o ol 81 L avplie jo  groliul
5 5500 (Fiz )3 (V) a5l (g Lajliegls wlad
ey bl Saak slayegls Jobo aS as osls (L



OhlSen gals edy oI5

3lyesl g Gyl 2 Y=ol g (ympes 51

(srd g B9 s1iE g ol o wlilg don 05y
b Ll a b laige (5B Lu 5 g -aiials oyl
St 09,5 iy 5o La Ghge dlasie SO 5l ) S
=198 o5y .Y (ND) (sole ldé oy N Jolits (g

i8S )18 (HFDT®3) Y-l o ai- oy yo ol
Sylaslwl l3e b ccta e 4 ND 0g,5 sla g0
Aoy Y g lhuies,S dioyd £O (g n doyd YY)
(abd Coid) Goe e Hd Ad Audss ()
ooliil 0y (218 o) STHED 09,5 (sla g
Aoy FY (g oy WY ol oy slde Lass,S
Sylaslowl glde (W) 05 )2 doys Fo g ljag S
Sl gl jiab dnde (Sialoa by 5132
yoslil by 3l e bl s o oL
b ad)F 53 50 Bla hge Olyed Yo (VL ol
9 shol (s 953 5l i 1R 9T2 Sy Shas
015 )lgs bawgi cdlad (S8 L oliisl jolareas
T D 4z o iy (b dsie S0 o Lagbge
colled yho o L 4B e Nemh s L 4B
A3 50 ;e Vo Cepw b (giled pmped cainls
slelads 1o )0 488510 o 4o cdmyd o
A8B0 ;0 e VP d ey Wi ey o 9 Sy LD
S ol sl ol als Q_ePT)a 43,85 Be g
i (e (ST aeo)d 7o 5 00 Jolane (el
§ ASAB Sl Do doy (d))g (yt e D9 (VO2max)
Sl Ol et Sl -(WA) st [l i )5 5,
/X M/s Sy b 59,5 0)5 4B gy 5l g Lo g
SO AiBs dw o olo,F g cepw (VA m/min)
oy dmiing Sy 8L 2ohdl VA m/min L
i VY pScews (e slagige 4S5 o9
5 o ado B3 g asgan ol e b dislys o
Slos ) sgan arls ced caep EBSI L ]
A S8y 4o Gy (Cnl azys a0 ls, S
S 9 pd 50 Jgo oo £ 51 WL LY ellale U
=L bLs)l el 0 Jolaw VCO2/VO2 (i
)10 3529 La yuge VO2max g (10,5 ;lgs e pus
Odgd diden Sy 4o 4z b olgSse 9y
L ooy oyl cewoas |y Lo g0 VO2max luie

Al i odelimwsds ey ol 4o dgs

Syt 73 e IaS o 4 o Yool JaSa
Orrized A-Bb 4 dls sogli 1 S50 slaatLo
7 Sty S a5 Bl Jalas oo JLozo|
Al Sul o agsy g asl arsls joe Jobo g Layosls
St 12 S50 Jalos 1) e G223l g S Olayes
Cerllad sy g0 i 4z ST 05000 (s Liyagls
Loyosls Jobo (Aol corgo (138 Sl (B 9 (o259
e £ Jelse ol basi 48 )il w05
9 Slep iy cdlad 36 Syo L cewl aslisls
G Sl 5 Layagls o Fo8al asile _la uSo
5 Jobo Loyl 5l (5 oBuns WSlss oo
53993 ALl Bl g w 2B L2b Lo, loe
S ol iz )0 Lag)lem (e s S5l
or a2 B oyl pli s peagiy ol oolple sl
s loomyls (B ol 2 V-8l g (s3lg0 (e
Lo hge o8 el 5o s ogli Jo b (sLaoaisS Jraas

1Sy oz (2 ) L eactapdss wiall

O3 J99)
Soe pls Gl ol Giagn gl Gladiges
8yay )0 el b9y 5 crple 4 4zl b 5 (glarwgs
s ol 9 el (5275 9 (AEalsi] Lo g
waxg L bl 4 by slagilyl doa
bl ) SUles 5l colas a0 basye laccwlow
o158 9 o8 plosl (Sl 013113 (o e >
SUls (5l )0 codlas (o dnnsio Lol
L G gh ol e ccewl ous coley ooyl
axlg codlul syl oty Sty yo @1 daneS 0l
IR.IAU.AMOL.REC.1401.115 o5 L LI abled
oo e Topplitecniy ol odn) gl
039 Sl 5 liang o135 L (glaan Y 5 liro
g giwl dawge 3l S YIV/YYEYS/AD
Gdindd dged oo i Jitie  Slgu o Kiuleyl
2 0F) iy sl gy gl ool o 55l
Sl 0l 5 (sl g5 (slas) aoys & (g loLline bans
Sdleys 5l eolawl L g (pgo g9 slad) asys 40
SUlgur o i (09,5 12 50y i) G-Power
6155 DS b sla i 5o llaz iolejl 50
45> 5 ol 5 ol A0 YY2V/F e slos .aiais
Qoyd BO/FF Cugb) g cel WY S, a0 olis,



¥ oylot /18 0,98 /VFeY S Sdled g 559 (Si5laned At
Sl yed Sl SRy Jgu
o oihe o PR el Py P39 Js! axdo
\# 0 \f Y WY A ) ) (o) ey
0o £ fe Yo Yo Y Y. 1 (4i35) Boe
99 9 2259 (Hlwlaz 3l o AloB Jlassyge LS S 5l V-Blel V-l Bpas

RNA later gsl> slocss ;0 aloldd Jlw U

NRURNSEY WS TR
domyo Ao 5lod ) ooy 50 pas g Hitio alo (555,20
St s 5 s Sylal ey U ol sl
SrSaigas gLt Sl wlynis 13U 51 (5 Syl
A 4 3o Niee el jo g a0 jlel cotn el
ey o 0L

ST 653X Jyar ST g5leslel 5 oLl
5 S ploul Skl >lb lawl aes o ioles |,
J=a5 cDNA & g 2zl Lacsl 51 JSRNA s
Ol ;i 5l g o ISEPCR g, 4 CDNA e s
WAl gy 00D SS sla

ad (FAYe :game 3locs) gylamys ol
S ke S WP Jels Y-

DHA: Tri-docosahexaenoic) duw! SCJSgiliXalisS5s

yol> imgis ) .04 (EPA: Eicosapentaenoic acid)
O 039 A0S 12 bl o 05 SG aslyg, wUilse>
018) 0585 sl V-1
riie Jloel 5 Gy 1Bl Loy,
309 wlae als Lals L Ladiges plos o Jias
Sl ol 0 o3l pebiieds  olisl el P I
oolS 3l (o5 (Blao JH1s 525 b (JeSe g (e
bl asas hes o (0 kg/mg) okl o (Po kg/mg)

ST eIy Jgu

Genes Forward primers Reverse primers

TRF1 5'-CATGGACTACACAGACTTAC-3' 5'-ATCTGGCCTATCCTTAGACG-3'

TRF2 5'- TGTCTGTCGCGCATTGAAGA-3' 5'-GCTGGAAGACCTCATAGGAA-3'

TERT 5'-TGATGTGGAGGGTGAAAGTGG-3' 5'-GTGGTGTCTGTGATGTAGAAGA-3'
GAPDH 5'-ACCACAGTCCATGCCATCAC-3' 5'-TCCACCACCCTGTTGCTGTA-3'

Ik So e Jiloe a0 s calsy ()
29 &2l e 3-8 Gyl g adlolasys Ve JSUI
S S 0agSe S0 )0 g 4SS Jlew L
e T3 Y s s RNA 0, o 5 bitas
L (505 g 9 450 adgySie (S9) A4S P
dmio (59) 4iBO mh e 4o g Sl Hleuyw
oley b oacszlysenwl RNA .o ools )18 axyo #o
3l obiseds! jodaieds .33 (18 - Ae sl jo oolaul
L ladiges odm conizliseiwl RNA cowlo clale
ND-1000 NANODROP) 555G oK 51 ool
J=le ool dsd .o 00slg3 (385 spectrophotometer

9920)5 VO JSII L ooy Loyl Ll 5o 9 9500 2559

Jolew RNA 5wl gl :Real time-PCR plocl

5l oslarwl b g olall-cilS a8 dsbogeds b
L (e o) o8 <8l 5l 0,5 Lo Yo (RNeasy eoS
O 03 99, Se Ol 9 0,5 ISl 5l oolasl
S el YF o au g o adlol T ao Jg3ls Jeloe
slosulaes cdls 5o ol 5l e 8,5 1,8 —Ae sLao
£ (Glam) Jol8 00,8 bolsee 5l g g 00 35
Jolore a0 ad B0 SO Sae au b ol )5 jkaiaay
S 29y Jskoe g 008 Sandyils Jolowe .ot sl
il oo SOLRNA (g9l Jgdors .o aals s RNA
Ao slos 5o s S s s 5 eSS U3l

il 5 0008 53ilos o)Loss Jalome 0t 455



OhlSen gals edy oI5

3lyesl g Gyl 2 Y=ol g (ympes 51

(Sae)—ct (5] Joe® 51 0 ol 3L sle s
Ol Sl d b 51 s o oolawl Act = ct
Sl 5| Juol domas 30,5 (oS (sl Act s Lo
Jeols galis 5 3,19 272 Joo8 y0 sue ol dadigai ct
Laoals cxmb aiss ol 51 o 1gylol Jouos

Lo uilyly o San 5 Shggyels ysg] 1 ooliznl L
Silee dnplie (yn j3biieds (g gil Lo
a8, bS5 Sbyly Jodod 5l gl (sLaypine Sl
33 &lolins o .o ooliswl (Sg5 carhind (903 9
Sldes olad .o asd S 1as (5 P<o/od 5)lgn dan
dalys [l 4 ¥8 dses SPSS slaylisle s L (s, Lal

5 S Wl 5l G g Gl LoogS (39 Sk
el oot ST Joazr 5o pyed (sleel (izeos

CDNA jiws e RNA zl5cul 51 e o992 UV g5
O 9 2355 plil ol <858 daliogets 3l
o55ae (smngig) (S Iy plasil (6l g 0o pw cDNA
SYBR Green jl oslatwl b oacisyiiw cDNA .8, , 54
sla Skl g (Thermo Scientific, USA) master mix
Real-time PCR .o_s iS00 ¥ Jod> ;0 0unis)Sd
Roche LightCycler 480 Real Time ol%ws 31 oolawwl b
503151 (glm . 8,3 Lzl PCR Detection System
ROI sl s (o8 RNA 531 5,50 S -mRNA
retro-transcribed ¢ (Promega) RNAse-free DNAse-1
Real oolatwl oyg0 5yl dy> doliys .o ) Less (RT)
Jloods g aiddo Ve e du a0 40 : Jols time-PCR
4l Yo a0 0 &yl 50 glal Yo S o o
Ol S 352 42)3 VY (5Lod )0 aili Do g azryo P00
Slawolie 29y b 3o (2l )5 (e )50 Sl
s byl (Thereshold Cycle: CT) asbw! 45 >

9Bl G5l w9 i O US Slrog S 10 (o Sl sige B dliac (395 GgS Lo yj ol 9 (139 Sl YS9z

s el
HFDT®3 (n=8) HFD®3 (n=8) HFDT (n=8) HFD (n=8 ND (n=8) og,S
YAY/YO £ ¥V/VA YY/VO £ YE/AN Yof /oo £ YY/VE YYO/De £ YO/YA XYY /MY 2\V/YY Bl sl e g
OVe/Bo £ FY/EY  OVENAY £ EYNY  OVY/AA£50/F  OYV/eo £ $F/YA YYV/VO£YY/Fe Sl Wl
OFFAY £ YY/YE  OOV/AAEYY/YS  OFS/SY£YE/YS  SV/VO£FO/YY  YEE/Y £YO/YY ores sl
o/AVD  o/VYA VAN £o/¥YE Y/ £ /Y E] Y/NY £ o/FYY V/eo £ o/ YAF TRF-1 (o ol
VYY £ o/YAY o/ ¥ £ o/ YOV o/ AYS £ o/YD0O o/EYY £ o/\OA Veo £ o/YYF TRF-2 o 0l
AT TIAINS o/AFV £ o/VY /A5 + o/\AF o/ OYA £ o/ YoF Voo £ o/Yof TERT (oo 3L

Gololias wylas aS ols las eosls Jodogans

SloogS o 8 CBL TRFY ol Sl Olie 5o
Y JSCs) (F=9/3A8 P=o/eoo)) 3yls 0g>5 535 LgS
09,5 ;0 TRF2 o)L ols L So5  awind (y905] ol
cyizmod (P=o/ooY) ol ;35S ND 4 s HFD
HFD®3 «(P=¢/¥Y) HFDT slacg,S ,o TRF2 Lo
HFD 4 cows (P=o/oce)) HFDT®3 g (P=o/of%)
HFDT®3 03,5 ;8 TRF2 (Lo ! mogdle sl yiion
(P=o/sY\) HFD®3 g (P=0/oYY) HFDT 05,5 a0 cuns

(Y U)ol g

Gylolirs wylas aS ols las ooty Jodogany=s

SLrog)S o d8 CBLTRFY Ly Sl Gline o
() JSo) (F=)A/FFe Pao/ocel) )l 399 35 LsS
5 TRFL ol ols (Lias (Sg5 (ohind (3903 goolis
HFD®3 g (P=o/00\) HFDT «(=oP/000)) HFD (sLaog,5
Ol iored ol s ND do caus (P=o/oY0)
HFDT®3 4 (P=o/sYA) HFD®3 (slass,S ,o TRFI1
o=l ymegde il ;iaS HFD au o (P=o/oo0))
HFDT 05,5 4s & HFDT®3 04,5 ,0 TRF1 Ls
) JSs) cowl p5aS (P=o/o¥0) HFD®3 g (P=o/000))



Y oyles /18 0)90 /VEY

S cadlad g (5559 (S5elguid dn i

(TRE-2) ¥ 50515 (6,55 JLal Jolge ol st ¥ S5
adylaSy (ilsyly Jalots 903 b 095U (sleg 5 )0 (ool dluias
P<o/ob pdaw o)

L wglaic HFD 0g,SL wyliib ND og,SL wyldia
.HFDT®3

2y H3E oy HED (gole (oldé 5y :ND

219 03y HFD®3 (1 p03-0p2 1 (2188 25 -HFDT

~9y e (2I9E p3y- o yed HFDT®3 g ¥- Kol -y ye
RN

vge iy il 3lpogls ol Ol ol Y IS

Jeloi 09051 b 395GoS slog S yo (ol dliac (TERT)
(P<o/od gelaw o) adylasy puilsylg

L wylaic HFD 0g,S'L wyliib ND 0g,S'L wyldia
HFDT®3

092 (I oy (HED gole (I3 oujy ND

19 025 HED@3 (52 505-0p2 2 (2138 o5, :HFDT
~2 R I 0fy- o3 HFDT O3 g Y-8l -0y 0

Y- Ko

Sl 45 U 51 ol o5 el g
b slaglon 5l Gl sl s Jole 55
el s ialasTH)Lad L oS conl oo (20bdl b

(TRE-1) 50515 1,5 Ul Jolge: ol ol ) S
bty Jado 1903 b 05 UgS (sloeg 5 50 (ool dlias
(P<o/ob plaw o) adyhasy

L oglaic HFD 0g 5L wglaib ND og 5L cgliia
.HFDT®3

o2y 10wy HED ((sole (i sy ND

218¢ 02y HFDO3 ((ypod-0p2 2 (2188 023, :HFDT

-~y (2I9E p3y- o yed HFDT®3 g ¥- Kol -y ye
RN

as ols plias Leools Jodsganms colys o
<8l TERT ¢l oloss olis 50 (g loline glas
Pe/oeol) 315 3325 0955 slaogS o 8
Ol (S5 cmhind g03) ol (¥ JSTa) (F=A/8\Y
Cewl 5208 ND a4y s HFD 09,5 0 TERT Lo oo
TERT slaog,S ;0 TRF2 Lo ywizmon (P=o/oY¥)
(P=o/000)) HFDT®3 g (P=o/-f#) HFD®3 «(P=+/f¥)
TERT ;Lo ool jmogdle .ccwl yin HFD 4 cuus
g (P=o/sf¥) HFDT 05,5 4 s HFDT®3 04,5 )0
Y JSs) el yiins (P=o/¥Y) HFD®3

SrSazi 9 S
30 Gylolins ralsas ols plis jol> godod mols
ol 5o &)lslixe ol s TERT TRF2 )Ly ,solie
L ooasadss selle sla ige <3 sl TRFI
slaslis 3l.o)ls 5929 J,8 09,5 4u s HFD
Loyegls ot o5gS g (09 (Sl 42 OleS o0 S
o= G D90 50 Laars s 5l S5 (Vo) 0,5 oL
51 ol £35 53 45 Lnjosl s oS 45
OB olisS i saimsplias e o ) Lags) Lo

Sl e sy Sl 5 (S Olse s Layesls



OhlSen gals edy oI5

3lyesl g Gyl 2 Y=ol g (ympes 51

csoliiwl ooyye cedlad JLooas alsCul wdac o
Gololine yuts B g 0S8l jo Lajliagly o led
Jobo b ogis adlil jagls au asl Layliegls (Vo) ceelas
il o Saaay 45 ol sl alil o esls
Slippes a5 SS9 59 093 oo s Lo il o
o a5 alb ools lis wlacsls coliwl plate
oliogly codled iohdl L g ! ,3¥L TRF2 mRNA
a5)le Sy o o8l s s (550l slasegls Jobo
Silad ymyed 45 ol ools lis 3o La yige 4o (V)
d8 <L TRF2ZmRNA 5 (1S90 el (2ohdl g
TERT § TRFI/TRF2 o) oo ,Lisa (VA) 355 o
slizel .08 o pedas |y d8 o Jol sLEs g 0,
- Sraghs coled I iy eled ol o
el 4 wpaz slaseilsss (ogdl b as’ el
h ool Jobo -auS oo abliie jogls oo oLsgSTLo 109l
A5 Cowl oa 00l Hlis zmen (Yo) 0SS 0 Laas>
Sy oS )l G sl sl 0 TERT L (2l
Sl 45T (e g0 50 a0 o0 2al]) (2lp9esi 9
P s il it Lo Shrashs SpiSines
ssesel bRl 9 P33 ol il (8 9 Sdas o
95 wzge TERT gl Gihdl (YY) was
25 50 3352yl 50 clablone 5 kB (glau g
TRE2 gl )0 1 b ilso el olieli (YY)
8 Il (g5l 59 51 WSlsi o0 TERT 4
(it b0 iSplass TRF1 a5 Lowl 51 oS (5 Sl
ol Lol TRF1 Lo realS ol jlingli o dled
29 Sdlad Jlsod Lajegls gai oLigS L abilie
el oo 0l 15 (B sla pagi ,o 45wl
= 0 A5 alb ools las ;Ko i o AYY o)
:X_L'a.c)o TRF1 CD9y2 UL"’ u..\.nol.:jss.u))ﬁ WJL:_Q
o=l 0925 L (YY) s0b oo ialS Lo ige Sl
=9 Sedlad o )0 TRF1 ol aSols lis aols
TRF1 ;o jloline yuss poe sl (g)lolioe jnis
3998k (s 50 igad g5 4 bgye col (S
wiadlw pe a5 ol ooliwl Sllss 5l ol>  ags
Oas (e 3 Bl HFD (5,b 5l oo g 0804
B e ymyed (sl g, 50 gl oy o]
U‘L’ﬁ‘))‘ Olaéss > 4\5‘;[})0 R4 05;5)".\_” 9
P00 B 58S ooliwl gy 5 F > (69, asldlbgle

Bl 5o Sledl bl oz ge g conl olion (ogee
ihie ;i o (V) 355 oo (o Lo g 3
53 9l (St sla Sy (Sl 5 s 45 o]
Ol (g 53 (YTIA) Ghes § (39,5 aes) ol
b oy (2 e )3 Pl (Bla as wssls
il g TRET (cioldl o iass comgo g ol ol on
35358 ol olSaegh ol o5 (ool LS
Layosls Jobo dass (Bl a dae VLS y0 45
50 (YY) Wb o yials gole ol 31 L aiolis o
aS o ool Hlas (YeIY) o)en g s> low ings
gy 9 el pelisS Gl (LS5 5o Layasls Jobo
(V%) (ho g Jroge (YY) 0S(o0 e |y 2
L TERT ¢ TRF2 ks, ol a5 asle lis 30
52 Sy so A5 (TF) oboe (alS (s il
S w55 9 Uiy el ool Job 1 50 Jelse |
5 Ol )3 35290 Lo aghy ol S92y L sl
50 092> sl sl 5 cowl il Boss>
SeeSeigen) 5 Serolizngad «Sdalio ol sl .(Y0)
Srae I ol (Y8) caolas] jlad puomen g
slachags s oaselal oz b (2l o,
el ol OSes
083 zeegs |y TRFI iolial g TERT TRE2 5L 5o
= ;3 TERT § TRF2 ;L as ols olis aols
Siallos sl tge od8 il jo (silgn (359 o llad
Lewlen el gylolize il 3T HFD L oacsasdas

Sl ol dulal

(1F)) o)) en g camgolas o ol> pagh malo b
S b sl wlines aS asls plias ddss jo
5 Shae TRFI gl 1 s)lolins 150 0l 9 YL
TRF2 Lo ool 9925 L 3)las C57/BI6 sla joge
Glslime bl (c2)9 e Jlad £95 90 0 (o )0
39y YV aS aus sols Hlis (6,500 Buizd )0 (YY) casls
ol 8L TERT 5 TRF2 Ly iosbél e (o
Ole ;o Sl L wlinss ol o Spod o sla vge
S92 ol (P21 9 p53) Jsbw (5 2 S50 Slo L
S pgi 5o 3 (YY) ohlSes 5 Jasle (VA)
g0 (g Sl (yed 4S5 aSsls LS el
39 J=>5 miRNAs g TERT oyl lo Sgpe
9 ool ad> 3 8oyl (ol 5l g 09in e (b (5
s 55350 el 525 L (Y8 3l s 5 L
el el 2olilasars L as asos ol (YY)



Y o)lasts /1 0,90 /VEY

S cudlad g 15559 (S5 api

39 s ol L (V) el oo syl 5 (Yool) o, San
ol =¥l odas HFD ollg> jo jol> oo
o285l al el (S a5 o cawlis TERT
TERT ol ot ot oyl .ol DNA Coul
Gl eiladlons 550 Sk 5l3 oo Uil oyl )
oL5sS 51 oSl Jodoa )50 Sl 51 (S5l
ab (Jobw (s 9 regl s
J):a.ns Silg2 el Sy aS sls lis aols
SSUHFD L socodsdss aielus sla yoge jo V-l

L Symme bagi angs a5 Sls> slaplo)S e 5|
e oY) 05,5 ooliil s s Jpars Cigks Syl
(YA
Y-l Bpan (o050 ol gl ol ;5005
5 TERT g TRF2 .o» TERT 5 TRF2 slo il
Lojogls Jobo 5l clidlns (gl e slogmidss
olis (Yo¥e) 5Kan § STl aey oyl 5o cown
V-l oy slaanl oledl oo pn S as0ls
cote bl jesli Job L (DHA 5 EPA o094

TRFI Hlo o lesa plas o Slas o (gt
ol it a2 aS)sbyles .coals TERT g TRF2
sloaxle 5l o wilg o wocsa o asLs
ol wls 328 b8 2lusT jLad 5 e
9 Plell o V=Bl JoSe 5 53l (yed (28l
ol i ol Cewsdy Czge iollST s
(YYY) ohlSon g jobd s mols .cowl oos
Jols yinn a5 slaslinae (oldé puj) a5 olo las
o T8l ol alS ol s, s boiolusTos
55 Layagls Jobo o b L (3555 <dlad L olan
ool 50 G 4o Loy slagslow 5l 65t
5o (IV29) har g S pn ol 0929 L (Y1)
o2l 9o il aS asols las e
myed Jy oo TERT g TRF2 ol 5o (sylolins
Ol d) C (eling B ol oy (aglie (299
TERT § TRF2 oyl 1 (5loline 3 (2olaSTas o
Sy ey 5 5l Lo digas yo coglas wols (Fe) celas
9 wrse oddlesl (s ol £o5 5 (S
o255 lecusgass jlacwl sat  Selis i
G}LQ.J‘ ‘_gl.asPu Lg)_:fo)'b.ﬂ pos 4 Q‘95n5'° )./aL>
3 Gt S0 Cnslgs co a5 0,5 o)Ll _aoluST L
9 Sl (253 (srp ge sl asLs Dlis
5 pasls o (6,Soslail .o ail) YoSial By
Sl Yo aS g iagh ;00 slacgsgass )
ool el 553 bLs it g, Sell
3 i Oloye 59 yegls Jobo g (e o LLS) w19
S sl shss 55 955 0 ao g bl ol 0L
g A2 g8 0 4S5 (ol 4o
L HFD g oy iolidlas sls lis pvoren zols
olyan ol =8l TRF1 okl g TERT ;TRF2 ials
el yoB ¥-el Bpae 5 (53l (39 cdlad g 009

Cie )_._,L,)_._, Gy iz 50 (YF) 5)ls 0>
Sl oS ool Jobo o Y-l oy sl
Vo8l oy (ol lgime crta 31 (¥D) o
el ot sanlia 55 3lr 015355 55 ashs Jybo
ST L8 it L 38 ol 51Y)
oS ools olis Lo iagy el lodll Jolse
el sla e L gl sl yol8 VoISl By
ool aes el i el jo ) coolusT lad
ol,am TERT  TRF2 oyl Lilidl b o el oyl
als las yols Gados aolt fizes (YF) el
Sylolioe ials ¥-BKul Byao o o TRFI Ly a5
i3l L a5 el sls ol L3 eligdos .ol
Sobiee bl le Gige e )3 TRFI zolans (oo
i3l 51 3 el oy Sn TRFI ghaas sl ()
L aS slo wlibod o 0 0ol ooolus])les
TRF1 zslaw 39 ol  ~2oluST L2 Lall ol
D5 50 ol 3529 L (YY) csls (g)loline rolil
Ng) O (gSas 9o V-l JoSo Span y2l>
blyon 0o Lo (e Sl ge 5o TRFT (200531
2 5o (Yo%) G o § 555 551 ol fmgsy L
Shls oS Brae Y-l oS Sllgs asols olas
Ol OhXsgs (2l 9509 TRFL 5l (650 o
TRF] gebaes iyl b ¥ -Soal Stdgid sl 45 00,5
oiehdl alae 3 ROS sgrg Judod g (i3l &S
ol s lisl (YA) asS o adslie sl oo
S sl 45 sty slogll sl el Sne
o, Slee sl alas 5l Wllg> ,o 1) HFD 3l _ob
Sieed Gk 5l anid (ol aed mesgi (555l
3 o8 TRFT 5l g pyes NOX cilé oy et
5 eNOS o ddasl, () 052 o Sluiy Ul
9 59 bwgs 03,50l Slage 5o ool 3, Slos



OhlSen gals edy oI5

3lyesl g Gyl 2 Y=ol g (ympes 51

J, Roggia C, Hanhoun M, et al. Phys-
ical exercise prevents cellular senes-
cence in circulating leukocytes and in the
vessel wall. Circulation. 2009;120(24):2438-
47.

8. Cherkas LF, Hunkin JL, Kato BS, Richards
JB, Gardner JP, Surdulescu GL, et al. The as-
sociation between physical activity in leisure
time and leukocyte telomere length. Archives
of internal medicine. 2008;168(2):154-8.

9. Denham J, Sellami M. Exercise training in-
creases telomerase reverse transcriptase gene
expression and telomerase activity: A sys-
tematic review and meta-analysis. Ageing
Research Reviews. 2021;70:101411.

10. Ludlow AT, Witkowski S, Marshall MR,
Wang J, Lima LC, Guth LM, et al. Chronic
exercise modifies age-related telomere dy-
namics in a tissue-specific fashion. Journals
of Gerontology Series A: Biomedical Scienc-
es and Medical Sciences. 2012;67(9):911-26.

11. Friedenreich CM, Wang Q, Ting NS, Bren-
ner DR, Conroy SM, MclIntyre JB, et al.
Effect of a 12-month exercise intervention
on leukocyte telomere length: Results from
the ALPHA Trial. Cancer Epidemiology.
2018;56:67-74.

12. Farzaneh-Far R, Lin J, Epel ES, Harris WS,
Blackburn EH, Whooley MA. Association of
marine omega-3 fatty acid levels with telo-
meric aging in patients with coronary heart
disease. Jama. 2010;303(3):250-7.

13. Liu X, Liu X, Shi Q, Fan X, Qi K. Asso-
ciation of telomere length and telomerase
methylation with n-3 fatty acids in preschool
children with obesity. BMC pediatrics.
2021;21(1):1-8.

14. Cassidy A, De Vivo [, Liu Y, Han J, Prescott
J, Hunter DJ, et al. Associations between
diet, lifestyle factors, and telomere length in
women. The American journal of clinical nu-
trition. 2010;91(5):1273-80.

15. Chen J, Wei Y, Chen X, Jiao J, Zhang Y.
Polyunsaturated fatty acids ameliorate aging
via redox-telomere-antioncogene axis. Onco-
target. 2017;8(5):7301.

16. Hoseinzade I, Abdi A, Abbassi Daloii A.
Protective Effect of Aerobic Training and
Royal Jelly on Cellular senescence Mark-
ers of Cardiomyocytes in Obese Rats.
Journal of Sport and Exercise Physiology.
2022;15(3):91-101. [In Persian]

Yo

b ity s an a3 08 GugSiae ]y 0 !
Ol gt et 715 40 Jshow 3,Shae 3 Laslagli's
VoSl e o0lital 5 s cllad oy yo Lo as L

b B sl g5 los 51 5yl 9, 51 (s> b Sles oo

S (§Sele (Bl g (o L]
o oslals/ ol

8 )S plonil B g et dige b Legh ol

R ENWPLILR AR

Ol e lie i (glmoslel ;0 HBUings dod
R ‘b

OB i (sxdlie oL gl (s ol )
.b)\&d Og>9

‘53|.>)A§ 9 M k)

ST olBzils yo (gpu8s Alu, B yo iagp o
Al o oS aloul Lol dileal oy ol

sloaxly ol 5l 0g5 (10,08 g Sas GBunnss
WSle e pdlel pisls
&b

1. Holohan B, Wright WE, Shay JW. Telo-
meropathies: An emerging spectrum disorder.
Journal of Cell Biology. 2014;205(3):289-99.

2. Mundstock E, Sarria EE, Zatti H, Mattos
Louzada F, Kich Grun L, Herbert Jones M, et
al. Effect of obesity on telomere length: sys-
tematic review and meta-analysis. Obesity.
2015;23(11):2165-74.

3. Schmidt JC, Dalby AB, Cech TR. Identifica-
tion of human TERT elements necessary for
telomerase recruitment to telomeres. Elife.
2014;3:¢03563.

4. Sfeir A, De Lange T. Removal of shelterin
reveals the telomere end-protection problem.
Science. 2012;336(6081):593-7.

5. Denham J, O’Brien BJ, Charchar FJ. Telo-
mere length maintenance and cardio-met-
abolic disease prevention through exercise
training. Sports medicine. 2016;46(9):1213-
37.

6. Semeraro MD, Beltrami AP, Kharrat F, Al-
mer G, Sedej S, Renner W, et al. The impact
of moderate endurance exercise on cardiac
telomeres and cardiovascular remodeling in
obese rats. Frontiers in Cardiovascular Medi-
cine. 2023;9:3714.

7. Werner C, Firster T, Widmann T, Poss



Y oyles /18 0)90 /VEY

S cadlad g (5559 (S5elguid dn i

26. Semeraro MD, Almer G, Kaiser M, Zel-
zer S, Meinitzer A, Scharnagl H, et al. The
effects of long-term moderate exercise and
Western-type diet on oxidative/nitrosative
stress, serum lipids and cytokines in female
Sprague Dawley rats. European Journal of
Nutrition. 2022:1-14.

27. Khodadoost M, Shakeryan S, Arjmand S,
Nikbakht M. The Effect of High and Low-In-
tensity Interval Training on TRF1 and TRF2
Gene Expression in Slow and Fast-Twitch
Skeletal Muscles of C57BL/6 Mice: An Ex-
perimental Study. Journal of Rafsanjan Uni-
versity of Medical Sciences. 2022;21(1):49-
70. [In Persian]

28. Werner C, Hanhoun M, Widmann T, Ka-
zakov A, Semenov A, Poss J, et al. Effects
of physical exercise on myocardial telo-
mere-regulating proteins, survival pathways,
and apoptosis. Journal of the American Col-
lege of Cardiology. 2008;52(6):470-82.

29. Mandal S, Denham MM, Spencer SJ, Den-
ham J. Exercise regulates shelterin genes and
microRNAs implicated in ageing in Thor-
oughbred horses. Pfliigers Archiv-European
Journal of Physiology. 2022;474(11):1159-
69.

30. Werner CM, Hecksteden A, Morsch A,
Zundler J, Wegmann M, Kratzsch J, et al.
Differential effects of endurance, interval,
and resistance training on telomerase ac-
tivity and telomere length in a randomized,
controlled study. European heart journal.
2019;40(1):34-46.

31. Leri A, Franco S, Zacheo A, Barlucchi
L, Chimenti S, Limana F, et al. Ablation of
telomerase and telomere loss leads to car-
diac dilatation and heart failure associated
with p53 upregulation. The EMBO journal.
2003;22(1):131-9.

32. Oh H, Taffet GE, Youker KA, Entman ML,
Overbeek PA, Michael LH, et al. Telomerase
reverse transcriptase promotes cardiac mus-
cle cell proliferation, hypertrophy, and sur-
vival. Proceedings of the National Academy
of Sciences. 2001;98(18):10308-13.

33. Ludlow AT, Lima LC, Wang J, Hanson ED,
Guth LM, Spangenburg EE, et al. Exercise
alters mRNA expression of telomere-re-
peat binding factor 1 in skeletal muscle via
p38 MAPK. Journal of applied physiology.
2012;113(11):1737-46.

"

17. Mostafavian M, Abdi A, Mehrabani J,
Barari A. Effect of Eight Weeks of Aero-
bic Progressive Training with Capsaicin on
changes in PGC-1a and UPC-1 Expression
in Visceral Adipose Tissue of Obese Rats
With Diet. Complementary Medicine Jour-
nal. 2020;10(2):106-17. [In Persian]

18. Ji N, Luan J, Hu F, Zhao Y, Lv B, Wang
W, et al. Aerobic exercise-stimulated Klotho
upregulation extends life span by attenuat-
ing the excess production of reactive oxygen
species in the brain and kidney. Experimental
and therapeutic medicine. 2018;16(4):3511-
7.

19. de Andrade AM, Fernandes MdC, de Fraga
LS, Porawski M, Giovenardi M, Guedes RP.
Omega-3 fatty acids revert high-fat diet-in-
duced neuroinflammation but not recognition
memory impairment in rats. Metabolic Brain
Disease. 2017;32(6):1871-81.

20. Lopez-Otin C, Blasco MA, Partridge L,
Serrano M, Kroemer G. The hallmarks of ag-
ing. Cell. 2013;153(6):1194-217.

21. Kazemipour M, Matinhomaee H, Farza-
negi P. The effect of aerobic exercise with
pistachio skin extract on the expression
of IL-6, IL-1 and TNF-o in heart tissue of
obese rats. Journal of Sport and Exercise
Physiology. 2023;15(4/93):102. [In Persian]

22. Grun LK, da Rosa Teixeira Jr N, von Meng-
den L, De Bastiani MA, Parisi MM, Borto-
lin R, et al. TRF1 as a major contributor for
telomeres’ shortening in the context of obe-
sity. Free Radical Biology and Medicine.
2018;129:286-95.

23. Njajou OT, Cawthon RM, Blackburn EH,
Harris TB, Li R, Sanders JL, et al. Shorter
telomeres are associated with obesity and
weight gain in the elderly. International jour-
nal of obesity. 2012;36(9):1176-9.

24. Uysal F, Kosebent EG, Toru HS, Ozturk S.
Decreased expression of TERT and telomer-
ic proteins as human ovaries age may cause
telomere shortening. Journal of Assisted Re-
production and Genetics. 2021;38(2):429-41.

25. Burchfield JG, Kebede MA, Meoli CC,
Stockli J, Whitworth PT, Wright AL, et al.
High dietary fat and sucrose result in an ex-
tensive and time-dependent deterioration
in health of multiple physiological systems
in mice. Journal of biological chemistry.
2018;293(15):5731-45.



OhlSen gals edy oI5

3lyesl g Gyl 2 Y=ol g (ympes 51

lecular Genetics. 2017;26(14):2781-90.

38. Ogtluszka M, Te Pas MF, Potawska E, Naw-
rocka A, Stepanow K, Pierzchata M. Omega-3
alpha-linolenic fatty acid affects the level of
telomere binding protein TRF1 in porcine
skeletal muscle. Animals. 2020;10(6):1090.

39. Flor-Alemany M, Acosta-Manzano P, Mi-
gueles JH, Varela-Lopez A, Baena-Garcia
L, Quiles JL, et al. Influence of an exercise
intervention plus an optimal Mediterranean
diet adherence during pregnancy on the
telomere length of the placenta. The GE-
STAFIT project. Placenta. 2023;136:42-45.
40. Shirkhani Y, Peeri M, Azarbayjani MA,
Matinhomaee H. Effect of Resistance Exer-
cise and Vitamin C Intake on Expression of
Telomerase Reverse Transcriptase and Telo-
mere Repeat Binding Factor-2 Genes and
the Diameter and Number of Myofibrils in
Old Rats. complementary Medicine Journal.
2021;10(4):396-409. [In Persian]

Y

34. Chang X, Dorajoo R, Sun Y, Wang L, Ong
CN, LiuJ, et al. Effect of plasma polyunsatu-
rated fatty acid levels on leukocyte telomere
lengths in the Singaporean Chinese popula-
tion. Nutrition journal. 2020;19(1):1-9.

35. Varela-Lopez A, Pérez-Lopez MP,
Ramirez-Tortosa CL, Battino M, Grana-
dos-Principal S, del Carmen Ramirez-Torto-
sa M, et al. Gene pathways associated with
mitochondrial function, oxidative stress and
telomere length are differentially expressed
in the liver of rats fed lifelong on virgin olive,
sunflower or fish oils. The Journal of Nutri-
tional Biochemistry. 2018;52:36-44.

36. Wu L, Fidan K, Um J-Y, Ahn KS. Telo-
merase: Key regulator of inflammation
and cancer. Pharmacological Research.
2020;155:104726.

37. Petrillo S, Pelosi L, Piemonte F, Travaglini
L, Forcina L, Catteruccia M, et al. Oxidative
stress in Duchenne muscular dystrophy: fo-
cus on the NRF2 redox pathway. Human Mo-



Journal of Sport and Exercise Physiology
2023/Vol.16/No.3/13-24

Original Article

Comparison of the effect of different methods of aerobic exercise on the
treadmill on the expression of angiogenesis genes in adipose tissue of rats

Saed Dastaan! , Saeid Naghibi? , Maryam Vatandoust**

1. School of Physical Education, Payame Noor University, Alborz, Iran

2. Departmant of exercise physiology, Payame Noor University (PNU), Tehran, Iran

Abstract

Background and Purpose: The expansion of fat tissue depends on its angiogenesis rate, and exercise
activities affect various angiogenic factors in this tissue. With the expansion of fat tissue and adipogenesis,
a dense and closed capillary network is formed in this tissue, which can suppress angiogenic factors. If
there is a wide capillary network and angiogenic factors such as VEGF-A in this tissue, the expansion of
fat tissue can be prevented. The aim of this study was to investigate and compare the effect of a variety of
endurance exercises on the expression of angiogenic genes vascular endothelial growth factor (VEGF-A)
and thrombospondin-1 (TSP-1) in the subcutaneous fat tissue of rats.

Materials and Methods: In this experimental study, 32 male Wistar rats aged eight weeks and weighing 237
+ 33 grams were randomly divided into four equal groups of control, high-intensity progressive continuous
aerobic training (HIT), moderate-intensity continuous aerobic training (MIT) and, high-intensity interval
aerobic training (HIIT). The treadmill training protocols consisted of eight weeks, so that the HIT training
consisted of running at a speed of 20 m/min or at an intensity of 65% of the maximum oxygen consumption
(VO,max), with a gradually increasing slope for 30 minutes. MIT training consisted of running with an in-
tensity of 65% VO2max for 37 minutes, and HIIT training consisted of four high-intensity intervals with four
minutes of running with an intensity of 90-100% VO,max and four low-intensity intervals with a duration
of three minutes with 50-60% VO,max (28 minutes in total). Finally, 48 hours after the last training session,
the subcutaneous fat tissue was isolated and the expression of VEGF-A and TSP-1 genes in the subcutaneous
fat tissue was measured by RT-qPCR method. The resulting data were analyzed using a one-way analysis of
variance and Tukey’s post hoc test, and the significance level was considered P < 0.05.

Results: The findings of the present study showed that all three exercise interventions significantly in-
creased the expression of the VEGF-A gene in subcutaneous fat tissue; But only HIT training could signifi-
cantly reduce the expression of TSP-1 in this tissue (P < 0.05). Also, the increase in VEGF-A expression
was significantly higher after HIT training compared to HIIT (P < 0.05).

Conclusion: According to the findings of this study, high-intensity and progressive continuous aerobic
training is probably the most desirable training method to increase angiogenesis in subcutaneous fat tissue.
These types of exercises can be effective in reducing fat mass by improving blood supply to fat tissue.
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The Effect of high-intensity interval training with coenzyme Q10
supplementation on the Nrf2 and NQO1 in soleus muscle of older rats
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Abstract

Background and Purpose: Increased oxidative stress is the main characteristic of all types of age-related
injuries. Based on the role of physical activity in adaptive responses to oxidative stress and importance of
nutritional supplements, the aim of this study was to investigate the effect of six weeks of high-Intensity
interval training along with the consumption of coenzyme Q10 supplements on the values of nuclear factor
erythroid 2-related factor 2 (Nrf2), NAD (P)H quinone dehydrogenasel (NQO1) in the soleus muscle of
elderly rats.

Materials and Methods: The current research was an experimental and basic, which was conducted in
the animal laboratory of Shiraz University. Forty-four elderly male Wistar rats were used to carry out the
research. After a one-week familiarization with the training environment, the animals were randomly di-
vided into high-intensity interval training group, supplement group, high-intensity interval training group
with supplementation, and a control group (n=11). Subjects in the training groups performed high-intensity
interval training for six weeks. In the first week, three interval repetitions were performed, in the second
week, 5 interval repetitions, in the third week, 7 interval repetitions, and from the beginning of the fourth
week to the end of the sixth week, nine interval repetitions were performed. Subjects in the supplement
groups also consumed 200 mg of coenzyme Q10 per kilogram of body weight daily. After completing the
training and supplementation period, the animals were anesthetized by injecting ketamine and xylazine and
their soleus muscle was removed by open surgery, and after being transferred to a nitrogen tank, they were
kept in a -80 freezer for western blotting. Data analyses were performed by using, a one-way analysis of
variance, and Tukey’s post hoc test.

Results: High-intensity interval training along with Q10 supplementation had no significant effect on the
Nrf2 values of the soleus muscle in elderly rats (P>0.05). However, high-intensity interval training with
and without coenzyme Q10 supplementation, as well as coenzyme Q10 supplementation, only significantly
decreased the NQO1 values of the soleus muscle in elderly rats (P<0.001).

Conclusion: Considering the lack of effect of high-intensity interval training on Nrf2 and NQO1 in elderly
rats, in order to determine the mechanism of the effect of high-intensity interval training on antioxidant
pathways, the conditions of the exercise program such as duration, intensity, repetition and exercise sets
should be taken into consideration, as well as the other standard dosages of coenzyme Q10 supplementa-
tion.
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The effect of a resistance training with and without blood flow
restriction on cortisol, testosterone and testosterone-to-cortisol
ratio in male judo players

Ali Nosrati Hashi , Lotfali Bolboli* , Sajjad Anoushiravani

Department of Physical Education and Sports Sciences, Faculty of Educational Sciences and Psychology, Ardabil University,
Ardabil, Iran

Abstract

Background and Purpose: Resistance exercise with new training methods such as blood flowrestriction,
which is performed with lower intensities than the traditional method, can lead to different physiological
responses. The purpose of this study was to investigate the effect of a period of upper body resistance exer-
cise with blood flowrestriction on the level of cortisol, testosterone and the ratio of testosterone to cortisol
in male judo players.

Materials and Methods: Thirty male judo players were divided into two groups of resistance training with
and without blood flowrestriction. The training program consisted of 6 weeks of resistance training, 3
sessions per week. Resistance exercise with blood flow restriction included performing barbell biceps curl
exercise at an intensity corresponding to 30% of one repetition maximum (1-RM) with cuff pressure about
120 to 160 mm Hg (around the proximal area of the arm) based on the systolic pressure of each person. For
the traditional resistance training group (without vascular occlusion), subjects performed biceps exercise at
an intensity corresponding to 75% of 1-RM. To measure testosterone and cortisol, first blood sample (5ml)
was taken before training from the antecubital vein of the right hand. The second blood was taken 48 hours
after the last training session of 6th week, the third blood sample was taken 24 hours before the start of the
second 6-week activity and the fourth sample was taken 48 hours after the last training session (after 12
weeks).

Results: Between-group comparisons showed that cortisol (P=0.018), testosterone (P<0.001) and the ratio
of testosterone to cortisol (P=0.001) were significantly different beuween two groups of resistance training
with blood flow restriction and resistance training. Within-group comparisons showed that cortisol (P<0.001;
d=1.76), testosterone (P<0.001; d=4.03) and the ratio of testosterone to cortisol (P<0.001; d=1.53) were in-
creased significantly following resistance training with blood flow restriction and the percentage of changes
were 38.48, 121.11 and 53.57%, respectively. Moreover, cortisol (P<0.001; d=1.27), testosterone (P<0.001;
d=2.05) and the ratio of testosterone to cortisol (P=0.010; d=0.63) increased significantly in resistance
training group by 25.35, 60.29 and 21.66 %, respectively.

Conclusion: According to the results of the research, it could be concluded that both traditional resistance
training and resistance training with blood flow restriction can lead to increases in testosterone, cortisol
and the ratio of testosterone to cortisol. Furthermore, according to the size of the effect and percentage of
differences, it can be mention that effectiveness of resistance training along with blood flow restriction is
more pronounced than traditional resistance training.

Keywords: Resistance Training, Blood Flow Restriction, Testosterone, Cortisol
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Abstract

Background and Purpose: The effect of plyometric training on physical fitness is well known and the
effect of exercise training with blood flow restriction has also been studied. However, the effect of aquatic
plyometric training with blood flow restriction has not been studied. Therefore, the aim of this study was
to investigate the effect of aquatic plyometric training with and without blood flow restriction on physical
fitness in young active women.

Materials and Methods: The study was a quasi-experimental research with a pre-posttest design. Thirty
young women aged 18 to 30 years were randomly allocated to three groups including: aquatic plyomet-
ric training with blood flow restriction (n=10), aquatic plyometric training without blood flow restriction
(n=10) and control (n=10). The training protocol included six weeks of plyometric training (three days a
week). The intensity of training (number of sets and repetitions) was considered less in the group with blood
flow restriction than the other group. Restriction of blood flow was applied by tightening the elastic band
on the upper thigh. Physical fitness tests were carried out before and after the training program. Data were
analyzed by using repeated measures of ANOVA and using SPSS software. The significant level was set
at P<0.05.

Results: Significant improvements were found in fat percentage, anaerobic power, lower body explosive
power, speed and maximum strength following aquatic plyometric training with blood flow restriction
(P<0.05). However, there were no significant differences between the groups for other physical fitness
variables including weight, body mass index, agility and upper body power (P>0.05).

Conclusion: According to the results of this study, aquatic plyometric training with blood flow restriction
could be effective in improving the fat percentage, anaerobic power, lower body power, speed and maxi-
mum strength of young active women.

Keywords: Aquatic Plyometric Training, Blood Flow Restriction, Physical Fitness.
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Abstract

Background and Purpose: Bile acids are known as key metabolic messengers during liver regeneration
and the end product of cholesterol catabolism, which are important for nutrient absorption in the intestine.
Recent studies describe bile acids as messenger molecules with diverse functions that have a wide range of
receptors in the body. Due to these receptors, bile acids can modulate the rate of self-synthesis, lipid, and
glucose and energy metabolism. The FXR-FGFR4-KLB signaling pathway and its role in the regulation
of bile acid biosynthesis is one of the novel issues in cholesterol metabolism, especially in the condition
of non-alcoholic fatty liver disease (NAFLD). Despite the recommendations for patients with NAFLD to
participate in regular exercise, the type, intensity and duration of exercise that is most beneficial for these
patients is not clearly determined yet. Resistance exercise can be effective in improving NAFLD conditions
by increasing fat oxidation, controlling appetite and reducing energy intake. This research was carried out
to study the effect of eight weeks of resistance training on liver bile acid (BA), beta klotho protein (KLB)
and the expression of farnesoid X receptor (FXR), fibroblast growth factor 15 (FGF15) and fibroblast
growth factor receptor 4 (FGFR4) in male rats with non-alcoholic fatty liver disease.

Materials and Methods: In this study, 16 male Wistar rats (age, six-weeks and weight, 120-160 gr) after
induction of NAFLD conditions, with six weeks of high-fat diet were randomly divided into two equal
groups (n=8 in each group) of Control (C), and resistance training (R). The resistance training protocol in-
cluded climbing on a 1-meter ladder with a 2-cm grid and an 85-degree incline. Weighted cylinders ranging
from 50 to 75% of their body weight were attached to the rats’ tails. The training was carried out for eight
weeks period with a frequency of five days per week. Rats were sacrificed 48 hours after the last training
session, and the liver tissue samples were taken to for measuring the variables. Data were analyzed by using
independent t-test at a significance level of p<0.05.

Results: Following eight weeks of resistance training, hepatic BA decreased significantly in R group
compared to C group (p=0.001). In addition, KLB protein levels (p=0.001) and the expression of FXR
(p=0.001), FGF15 (p=0.001), and FGFR4 (p=0.001) genes were significantly higher in R group compared
to C group.

Conclusion: Non-alcoholic fatty liver is associated with a decrease in the expression of genes such as FXR,
FGF15 and FGFRA4, as well as a decrease in klotho protein, which results in a disturbance in cholesterol sta-
tus and subsequent cell damage in the liver. The exercise intervention may have positive effect on the sig-
naling pathway of FXR-FGFR4-KLB and its role in regulating the biosynthesis of bile acids and improve
cholesterol metabolism in the body. It seems that resistance training has beneficial effects in improving this
signaling pathway. The data of the present study indicate a possible relationship between resistance training
and improvement of fat metabolism in the liver. The muscle-liver axis and the role of this type of exercises
on the up-regulation of genes involved in the biosynthesis of hepatic bile acid and then the control of cho-
lesterol metabolism can help in achieving a better understanding of the pathogenesis of NAFLD.

Keywords: Fatty Liver, Bile Acids, Signaling Pathway, Resistance Training
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Abstract

Background and Purpose: Type 2 diabetes is one of the most common metabolic diseases known in the
world and is the main cause of death in many countries, affecting many people every year. Chronic hyper-
glycemia caused by type 2 diabetes causes oxidative stress, therefore this study compared the effect of eight
weeks of traditional resistance training and Total Body Resistance Exercise (TRX) on some oxidative and
anti-oxidative indicators in women with type 2 diabetes.

Materials and Methods: Thirty women with type 2 diabetes (age, 40-55 years) participated in the study
and randomly were divided into three groups of resistance training (n=10), TRX group (n=10), control
group (n=10). The experimental groups performed traditional resistance training and TRX three times a
week for eight weeks at an intensity corresponding to 80-65% of a maximum repetition, while the control
group did not participate in any training program during this period. Blood samples were taken from all
subjects before training and 48 hours after the last training session and were used to determine the serum
level of superoxide dismutase (SOD), Glutathione Peroxidase (GPx) and malondialdehyde (MDA). Paired
t-test was used to investigate the within-groups differences, and the analysis of covariance using Bonfer-
roni’s post-hoc test was used to investigate the differences between groups.

Results: Present study showed that after eight weeks of traditional resistance training and TRX, significant
increases in SOD and GPX levels were observed in the two experimental groups (P< 0.05). However, no
significant difference was observed in the control group. MDA levels decreased in both traditional and TRX
resistance training groups. The results of between-group analysis showed that there is no significant differ-
ence between the two groups of resistance training and TRX for SOD, GPX and MDA indices (P>0.05).
Conclusion: Based on said the findings of present study it could be concluded that both training methods
can improve oxidative (SOD and GPX) and anti-oxidative (MDA) indices in women with type 2 diabetes.
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Abstract

Background and Purpose: Accurate measurement of cardiorespiratory fitness (VO,max) is very import-
ant in sport sciences. The direct measurement of VO,max using a respiratory gas analysis device cannot
be very operational and comprehensive due to the high cost, time-consuming, need for an expert, and the
possibility of some cardio-respiratory risks during the performance of an increasing exercise test. Estimat-
ing VO,max using equations based on heart rate index (HRindex) is one of the most widely used methods
in sports fields, which can estimate an individual’s VO, max without needing breath gas analysis. However,
this requires accurate measurements of resting and maximal heart rates with the least error. In the present
study we aimed to evaluate the validity of VO,max equations based on heart rate index in adolescent boys.
Material and Methods: One hundred and fifty-seven healthy adolescent boys (Mean+SD; age, 14.92+1.35
years; BMI, 21.39 + 4.50 kg/m?2 and VO2max: 41.80 + 6.67 ml/kg/min) from middle and high schools in
Hamadan city voluntarily participated in this cross-sectional study. Initially, the resting heart rate and body
composition of the subjects were measured. The subjects’ VO,max and maximal heart rate were measured
by the respiratory gas analysis method by using modified Bruce incremental exercise test (criterion meth-
od). Moreover, the subjects’ VO2max were estimated using HRindex-based equations. Pearson correlation,
pair sample t-test, and Bland and Altman agreement were used to evaluate the validity of heart rate index
based on VO, max equations.

Results: A significant correlation was observed between the criterion method of VO,max and HRin-
dex-based VO, max equations (R=0.328, P<0.05). A significant difference (P<0.05) was observed between
measured and HRindex-based VO2max equations (Mean difference = 3.34 - 5.45 ml/kg/min). In healthy
adolescent boys, both estimation equations led to underestimation of VO,max by 11.36 + 17.93% and 5.84
+ 16.39%, respectively. In addition, the Bland and Altman plot showed low agreement between measured
and HRindex-based VO2max equations.

Conclusions: HRindex-based VO,max equations do not have sufficient validity to be used in healthy ad-
olescent boys and they led to the underestimation of VO,max. Therefore, it is recommended to employ
HRindex-based VO,max equations for healthy adolescent boys.

Keywords: Cardio-Respiratory Fitness, Resting and Maximal Heart Rate, Heart Rate Index-Based VO, m-
ax Equations
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Abstract

Background and Purpose: Vascular endothelial growth factor (VEGF) is the most important marker of
angiogenesis that may increase in response to exercise. However, the effect of acute exercise on this marker
has been reported inconsistently. Therefore, the aim of this systematic review and meta-analysis is to inves-
tigate the effect of acute exercise on circulating VEGF in adults.

Materials and Methods: In order to extract original articles, a comprehensive search was conducted in the
databases of PubMed, Scopus, Web of Science, SID, Magiran and Google Scholar until 2023 March 1 for
studies investigating the effects of acute exercise on circulating levels of VEGF. The meta-analysis criteria
included studies published in Persian and English language journals, studies with human subjects with an
average age of more than 18 years, studies investigating the effect of acute exercise, and studies measuring
serum or plasma VEGF levels. To determine the effect size, standardized mean differences (SMD) values
and 95% confidence intervals (CIs) were calculated using CMA?2 software. The level of heterogeneity
was assessed using the 12 test and the publication bias was also assessed with Egger’s test. Furthermore,
subgroup analysis was performed for health status (with chronic disease and healthy) and type of exercise
(aerobic, resistance and high-intensity interval exercise).

Results: In total, 27 articles (49 exercise interventions) including 704 subjects were included in the me-
ta-analysis. The results of data analysis showed that acute exercise did not lead to significant changes in
VEGF immediately after exercise compared to baseline [0.17, (CI: -0.05 to 0.40, P=0.14). The results of
subgroup analysis based on the health status showed that exercise had no significant effect on VEGF in
healthy subjects [SMD: 0.10, p=0.40], while it tended to increase VEGF in patients [SMD: 0.30, P=0.05].
The results of the subgroup analysis based on the type of exercise also showed that resistance exercise
[SMD: 0.58, P=0.008] leads to a significant increase and high-intensity interval exercise [SMD: 0.29,
P=0.06] leads to a non-significant increase in VEGF, while the effect of aerobic exercise [SMD: 0.009,
P=0.95] was not significant.

Conclusion: In general, the findings of this meta-analysis showed that the type of exercise plays an effec-
tive role in the responses of VEGF to acute exercise. Resistance and high intensity interval exercise may
lead to an increase in circulating VEGF immediately post exercise, while aerobic exercise does not have
significant effects. In addition, exercise may increase VEGF in people with metabolic-cardiovascular dis-
ease, whereas, it is not effective in healthy individuals.
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Abstract

Background and Purpose: There is a close relationship between liver mitochondrial dysfunction and
the development of obesity and insulin resistance. As observed in type 2 diabetes, in conditions of insulin
resistance, a decrease in insulin sensitivity of liver cells, skeletal muscle and fat cells is observed. In recent
decades, physical activity has become a key tool in controlling many diseases, including type 2 diabetes,
and studies have shown that various training protocols are effective in reducing the epidemic and improve-
ment of some metabolic functions of the liver. The purpose of this study was to evaluate the effect of eight
weeks of high intensity interval training (HIIT) on Parkin and Pink1 proteins in the liver tissue of type 2
diabetic rats.

Materials and Methods: In an experimental design, 30 three-month-old adult male Wistar rats with a
weight range of 250-300 g were randomly divided into three groups of 10 including healthy control (C:
intraperitoneal injection of saline), Diabetic control (D: diabetic with high-fat diet combined with intra-
peritoneal injection of streptozotocin) and trained diabetic (D+T: diabetic with exercise) were divided.
The training protocol encompassed running at an intensity of 85%-90% of the maximum speed in 6 to 12
two-minute intervals; 5 days a week for eight weeks. Fourty eight hours after the last training session and
after 12 to 14 hours of fasting, all rats were anesthetized and operated by a trained specialist without pain.
A method based on Western blotting was used to determine changes in the expression profile of Parkin
and Pink1 proteins in the heart muscle tissue (left ventricle) of rats. The two-way analysis of variance and
Bonferroni’s post-hoc test were used to analyze the data.

Results: Induction of diabetes (D) causes a 51% and 63% increase in Parkin and Pink1 proteins, respec-
tively, although it is not statistically significant (P>0.05). In addition, exercise intervention caused a 45%
and 38% decrease in Parkin and Pink1 in the trained diabetic group (D+T) compared to the diabetic group
(D), but it was not significant (P =0.05).

Conclusion: According to the results, it can be stated that eight weeks of HIIT is insufficient to observe a
significant reduction of mitophagy in the liver tissue of diabetic rats. At the same time, based on the partial
changes of the indices, HIIT might be a preventive measure against the abnormal increase of mitophagy as
a result of type 2 diabetes. However, to making a definite conclusion about these indices and how they are
affected by different conditions more researches are needed.
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How to cite this article: Vakili J, Sari Sarraf V, Farajpour Khazaei S. Effects of eight weeks of
high-intensity interval training on the expression of Pink1 and Parkin proteins in the liver tissue of
type 2 diabetic male rats. J Sport Exerc Physiol. 2023;16(3):101-109.

*Corresponding Author’s E-mail: vakili @tabrizu.ac.ir
https://doi.org/10.48308/joeppa.2023.103909
Received: 14/06/2023 Revised: 25/08/2023 Accepted: 02/09/2023

Copyright: © 2023 by the authors. Submitted for possible open access publication under the terms and conditions
of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).

101


https://orcid.org/0000-0002-7100-8961
https://orcid.org/0000-0001-8452-7966
https://orcid.org/0000-0001-8747-5815
https://orcid.org/0000-0001-8747-5815
https://doi.org/10.48308/joeppa.2023.103909
https://doi.org/10.48308/joeppa.2023.103911

S Sallad g (5359 (S59lg2 50 Aoyt
1o8-10) (S dxius /Y oylouis /15 0593 /VFY

b lli
Pink1 g Parkin sl piigy osbe YU uis b (o9l (o pod diids colid p5U

99 &9 Sobid 4 Mo b Slyxio S ige U 8Ly

EhEona bl Sholoazy e F(LSyole
Oyl e s oBilo ¢ cyyg pole g (S Camyd BASESIS « o83)9 (5599 09,5

oS>

Sl 2ol sl o conglie Laslyts ;o cccwl oat onali 90 £ 95 cobis (55law jo aS)sb lan .o)lo
codled ol sladns Job ;0 .050 oo onalive > sloJoluw g Sl dlac (suS slo Sl ydgd]
Lo rgin 9 ol odds Jood 99 £55 <ol adear jlLag)lom 51 (6l S35 )0 (0l (S5 ll a0 (o259
Silws i g slad Slos 3l B 39t § (GyuSdor 2alS )0 u}jb;wﬁa sla g, a5 wms oo lis
g Parkin gla jadla o Yo was b 9l s duan cotin 130 oy odiod ool Bus ccul 1550 oS
el g0 g9 cubo oo sla ige 9S8 o Pink)

a5 5 Yoou VYO (g dielo b alods jliwng 13 (2o (g s Yot oy £ ,b G 0 g 9 Olgo
:D) b IS (ol s Blao (59,8 Gy :C) ol JmuS Jolss (g Ve 09,3 e 3 0 Holas
DAT) 03,55y (5210 9 (usigyginyin] (Blao 0y Gupi b ohod oy (2138 05y L oud ubs
39 A S o 3oy Vo= AD At b (090 Jolds (el (59) -0 mumanndtd (g pod 0l e ds 00 culio
5l e el FA :L:as;oyoﬂ dod D9 AR Sl e Ao ATAB O j9) g f(5lAiB090 dlag VY L5 £
=z 5 9 s 00935 amasiie bawgi 3)0 (g g, 4 2l el VT LY 51 Gy 5 (el dodr
W Gywg (Bg) 5l e ige auS 8L o Pink) gParkin (gle g (Lo & o 50 Dl etd pns (gl ial
3 S gyloline s o Laoosls Jodod sl (Seybin cdind g0yl g 4SO uilyyly Jodoe 510 oolasul
Ao oo lasuw! P T

4> 5108 oo Pink) g Parkin (gla 5590 10 codyids (sauoyd £Y 9 OV Jiohdl om0 (D) colis slall :amli
g Parkin ;5 (gooy0 YA § 0 ialS Coxge el ddiloe cdon (ol b . (P2o/00) s Hloline (55l pLas 5
A(P20/00) 345 ,lolino (9 0 (D) b 09,5 L aslin 5o (D+T) 05,5y 03 wobo 09,5 ,o Pink)

sasliwe sl (HIT) YL wacs b ol ol el die cois 45 i (il so gl o a9 L 1 pmSazs
coadodslice wlioss Suslag az g b ccwl BB obs slo yoge 0SBl j0 (55lagiws slolins ials
ails 90 £ 95 cobo (g)law 4ol 5l ol (55Lse dugy o Lialidl sl il Sins K], SO L HIIT
doiejlo (35S Ll 5l Lav ol ng_n.\.:).._:l.’ 3920 5 o oL 1l 8,0 oadad (6 Sases caan ool L asl
el Gy sl gl

S350 193 £55 s T 28 b 8 e 05 2l sl sl

915 (e abe coi 36 56 e (2l y9ng B e Sl ()b i (S radlie (ol a0 Skl 092
Eos cobo i 5 oo sla vge (g0 @8l o Pink) g Parkin gla i ol o YU o b

NNV (YPNFATY. s cdlad 5 3559 (S5edanpd doyiis.go

vakili@tabrizu.ac.ir  :Jsfue i dolibsl, *

VEY /o8 /1) 1 i )b VEY /o8 /oY : il yg oy VEY /X /Y mdlys o)

\o¥


https://orcid.org/0000-0001-8747-5815
https://orcid.org/0000-0001-8747-5815
https://orcid.org/0000-0001-8452-7966
https://orcid.org/0000-0001-8452-7966
https://orcid.org/0000-0002-7100-8961

¥ oylas /18 0y53 /VEY

S cadlad g (5559 (S5olguid d i

Sgsf ﬂoj)l.c (;..b) gj.a.w 4 Joaafo 6L®4.L’>|J.a
99 £95 Cobd SS9 (pfton Gl (S0 cakS
oo axslis et d ST ol jiadod hg,ke
Sl Gl 658 Syome (S slacadled a5 e
50 45 el jo cudciog Slawyplo s
bze ;0 698 (gt Ol oloml g ol
ly Salail &0 cS 5 S 9 09 0 (§) S gine
S9- 58 yie (Sl St o A5 (AAST o0 S92
=2byaiSgie cod )b Sau Sliped ol g3l ()
Lol oS oo (b3l 99 £95 cabs 4 Olylay 50,
L R ) Q_::‘)o Lg)sz.....a u....o.' O O_:.l)o
9 okl L 5l s olnyed g9 4 azrei b
Jolas (HIT) YU s b sl wlnyes ot g,
Sl glaalag g dpas (o259 cllad slaogls
Cilisen 31,81 (5l 4 el oL Lo oot by JLad
318 jis SeblB Glowr Ll g cadge v a5 Lo
Sad o ol Jdods HIT ol s (613550 (V)
crge 9 b Bl Sl og> NO wgs Jdoa
Loz Srae (2byaSsie slaml lo b
Sgus oo (g A8 1ol g gl 4 ol ioli8!
HIIT 05 dd10e 90 (VYY) S a 5 (gae (1Y)
iy b odapdss (oo (g o o (59 MICT
FUEN RV 90 4B d.f..uo; ul.u 9 Sools rnl_’>ul e
03)54_) Cmins <_$'L"’ dLae Parkin wl)sl e
Ohlon 5 0,5luSTann (ol L .(W) ot jomie S
Silgp (yyg Dl yes aan VY aS wols las (Y=14)
Parkin ialS C>g0 (doys AD HRMAX /39, z)
Jlbyee VLS (s slodiged jo AlSul dlae
3,81 gy 5o (YeVA) )02 g byl .(VY) 39 oo
asie V7 5l G 9 G b S5 5me Carsg (e
Pinkl asols Hlas § 9508 cwyp (9 ddlae
ccanls adslon 5l oo 4o comnd (gylobime ol
D3 (e 5 LS 035 it il el 45 Jloys
Wb oS FUESRWA 4 Parkin .olas G)LbLIJ_a
Slasls 4 az g b .(VF) caalas g)loline yuis g olus
YU 50 dges w45 caliso wlidiss glaadl opu
S3Bge 0Ly 12 (o839 (s P (ol s 53
o2lS Cgm oann ol sla g oS el o
o 0% ol (8L s slasaly 5 cobs oS
€57 <obo 4w Ohlew sjogds dalz ol 81 oles
DR 0= Sy oo S U (Shgp 90
e 25l Sliyed Jlael 13l oy 4 2l
e §9lS Sl 5l (B Ol Olre - (HIIT)
_&.:SC,JL:).) Parking Pink1 &L“u*j-’ﬁr’ = G)LSW
»s=hree slaghge 5o 90 g5 ks Ll G

dodio
ol ) Gilwsesgw Glen rimls wobs
sl Sk olobe o 5l g 99y Hle-ba
(o=l 098! el Al ol (A (g Saen)
Cewl Gyl yo Syo (Lol e 00 552 olg0n cobio
Slwgedgw 5o Pl sbsol L gylews o2l (V)

olya oS aloz 5l Lol 5l (g5l ;o (Jolwngyo
8 oS el g Saen (Lol Joolse 51y ool
Lid> 3 0S oo 0,55 a5 4z i L (V) 09 o lasas
Sesglie Sl (G3lwop>S g cslon L o> 35
S 9SGl do Caeglie 59y (el gl 4
el ] (g g SIS (sl > Jole
559595l 223l b sl e oS oy sl
o)ly )Lad g (aaluSTHLad e bl G5end
Shosply e 5o Pzl g oyl dSs a0
s G0 g 4 Eaglin e oy
9oz onlil bl (caagn slaasl  pyoa
V) S i3 glae s e LLgl Sy ol
(f

gl 4o Caglio sloul ) (5,08 g )15 0 Pl
&5Bg3loyls (i guS oy laawl 5l il oS
gy SO olgeas o((Mitophagy) (5L gre) (5)9iSgare
2l b |y sl (50550 ¢ SIRLI
03,5 syl |y (g ydiSain IS il U5 aiS o oy 56
Az b oS L |y 6)aSeie )59 (s 9
ol oy slaal oy 5e gy iS50 45|
oapdanl G Bi L gilgre olule
2l 1y 6y iSyie oy slasul GioluST ailgs
A5 (5eSole (sauS oy slasl cnlil I b uus
Sl (¥) ais s ) (69 gl a0 cnglie
s 35le (S gSngy (SLayS dlisgas (53Lgue
(ParkinRBR E3 ubiquitin-protein ligase)-) Parkin—Pink1
g_i_.g Pink1 g 0 p_,Jad.: ((PTEN=-induced kinase 1)
631355, Pinkl 155 Jawogs 45" Sl 5L (52593,5/ (e
5 Pl (256,128 ol 5o Jobw 519 352000
Jlasl o go Pinkl .S o lilbne by aiSyiee
A.:‘yGA A.A.:l)s u.:‘ (5 0) Sg oo 6)9-59-"-5.-" 4 Parkin
S5 dogs ap a8 08 JLab | (55Ul Jue Jalse
p95Sbgil) (bgs slae sla Jissly 4 asilys oo
6)“’-59“*" ‘u_:b.:L\.: ”9—“‘ J_.a.u.v ((Autophagosome)
0d ablal Lo pg;oS g5l ags wiles oo 0050 o]
w55 La 5y S g cyS Sl Lapgyord b (g
gL 955 (55 9Syine Sl Sl b azr g3 L (V) 09
L 1L ol o 2ol 2 LS T
2y ebBU (b aiSyie slgime S (2l iSyie
Cobs e Ghles ;o ol 8, Shee 2oals g 0l oo
AA) a8l oo BLisl 9o £ 95

Yo¥



Ohles 9 LS

Pink1 ¢ Parkin ,» HIIT .5

odd e o 3 Sl 5o prSishes YO 390 S50
celas (i 31 g (FPH=/0) Yoo o/) ol s 1806 50

6l -00) as Jlasl sladag G &ygods Slials
Sedgrd e jladie Gled j ol Jp8 09y
L ol Lals J&tb.w slsul 6‘)—’ Saline) Q.Jl_w
O A S5 Al (3,35 STZ S edlyyo 6La05;

S295l (o> M&N;Ssb’u‘)-w (095 b ) 3
gs“’")"‘ u*’ﬁ) B} [ oola! l_' 9 6)9‘6"0 u‘9-—> Sao
V0o 51 ,3Wb a5 5SelS wdale g oy 5lan ST SIS
=hme slagise Olsieds il cws 5o )5 e
V) Qocs iz o)lg 90 g9 b

(T+D) jolo (fdgly (suyel 09,5 (e sLobge
Al AuiS) ddd) Azis H0 Gy m Sl
S50 Aty Cold e Ao (Addzy g o>
A ools Sy (HIT) suacs 9l el daliy
=lrme slagige jobine (ol sl
(mae 1% celw) Sllgs codled g9,0 9 ) BLw
Bionic) c_s—"ﬁ"} RSNV GS;ugj.Sﬂ O‘ajj )‘3_" 89
GbyS LeS S cslu (DSI-580  Jue mobin
T | PR R W K ENTON o5 Y ulj_e_.u_u.a
Ohlew 5 8530 (Swibely 4o oy 09l (29
b5 plowil Lo bge dirdun ey 8yl sl (12V4)
9895 AlBS 1 ;e 00 L ugs sy 4S5 5k
e b Jobso ey LS 4 Bo an y0 )0
005381 Swilsly el au sy oley U o 4o 4o

Sleib b (Slely L) (K an oy by o

So-s Sloml 09229 L 19,5 1l53 (59) 09299 59 l-%»aﬁ
sy At = SSlee (V) 0l et i SGyS]
Jolae (tyed dalip g9y slosl jo sdwlccwon
Bl (6 pmSo3lail jglaieds . Dgm a8 BS 1 e VALY
Aoy Sy O30yl 42 93 50 (el (6,
diion ety d0b o oyl DOl g ad 48 S loue
Lida j0 aSGeba Al o et sdelecwsa
e YARY Jolas diion Ct s (pSiloo (ymiped pid
ol B (50,5 0,5 dlope dws Jolss HIT g,
S g 5 ddy0 53 Slped 090 (59, Sy g el
A80 ;0 ;e 00 ey b A0 iy de 4 (50,5
i o layoge gl (VO 7ZFe-Youaa b Jolse)
A ot L ol 5 el (ol by ot ad S
=0 YO/O-YF L ol aS 090 diion Sy do)o Ao
O oy SO asan o) adag WL £ o aaids o
Freod ey b ol lss (59 sloaslsl slayags
A Jlesl Hangs sladleg o 0 4S 090 adBo o
D) (eobs S 5 (C) pllw S 09,5 90 (izmo

590 okl e

390 emwlie (60,18 slaslpiin L ojla,m oo )l
Gy soliiods ()9 Dlinpal plonsl 89203 (gl
Ao aslleobs )l ol Jleasl slasslo oleys
ORI 99)

2% (75 E95 5l ol imgh s Gbly SLadiges
oolatwl L aS cewl alegs gyl b < JB
L asiges pne () Lo g 51 (5 Vo 09,5 4
Sl b o (o/00 Glall g o/A gl a8 5 s o
58 dilel SUlgs L L5 S90St @]
slatagi 350 618 pale (Sloe> otolsjl Joro
cogad 3l e Ol (St pade ol isls  egilil
(IR. joy olBisls 5l amgp jo B! dsS jo
Yo jedaie s .85 sloul TABRIZU.REC.1400.050)
50 3l by Ol s 5 (2o slatge e
L 2,5 Cpiie (2Biolegl SUlg gy 5 iS5
099a0 1O § Lpytwwd ;O yBg) du ole dw D50y
sebaeds caslol o aln gyl s oS Yoo YYD i
35 9 G255 Sl clame L 5L el Sl
o DAl (olad Lals o 2bislsund Ll
coley 5 Ol L wl ain 90 WSeaws conds
Proe celw 5l (olidy; £9y8) ails-aily, d5p
s plosl wllg> oK..igLo)’T)o (jmae YAzeo Ls )
Ll e jo  lio sla g 4S5 sk
YY2Y loo ( Jod Lalis ogs o b lleus> 8549
oS L o) Do) gl |5 il A0
S o 50 g g U dew Dygots lhogpn
€0y90 u—" (5"0 59 ealo )‘)3 Slas ul.u;‘_;.- B d
sylasbiwl slig g ol s aloll &)gods SUlgs don
Gorte OhlwShes w8y sloaians cdy) Sle>
(i oo Jobo 50 9 5ol Joad) ole ds oe
me.w o aS o ool ! (f")?ha LSLQQ*'}" W)
pr S5 ke (510059, <l (5185 9o (srb
OLb o gy s 50 5 o Y00 5l ,aS Lol
J)_J 05)5).5 C;) g ) ‘J.u‘ (Lg)lfLw) 0y90 u_."
Sl 5l e 000le BL &) s Yo cad 3,13 (0) Wl
S...Luo5 Sul.:.b JszLaogjf)lé)o ‘&_A—)l—’\)
RUCTE W] U—’)S"b D+T) o.b)Su.:i).oa

Lol 5l asie 9o cdS 5l g s Gemgly Slp2] She)
g5 cobo Ll gl oBliolyl e L (555500
(Sasidharan) QBLQ_L;..»L.» ‘SJL'JUQA 05)50‘2‘;3) d"‘“’ 9
T (s A..o)-b \‘(3) P Lg‘-&_c (Y°\\~) 4 lS_o.zj
d)..m 6‘)—'( )My;..\..a)é Yfﬁwsﬁ _\..a)o
boogs y9rte Qe She> <555 ) Sen L asin 5o
Slho0nd G o b dd oSty
Streptozotocin) O 9) ¢ ).'I.w| PN (Intraperitoneal injection)
(IS 5ol «(Sigma-Aldrich) geoyodl L& <S,2) ((STZ)

Yof



Y oyles /18 0)90 /VEY

S cadlad g (5559 (Sielguid dn i

3o 9 BNIP3 e &y dJsl g0l ol 5l L g 5|
(Santa Cruz Biotechnology) jg;L:ﬁLm J).m el NIX
Gy 50-166332 g E-AB-61061 05 L oyt S e
3o liae ais oolawl (s Jobo o) Beo as )
L oaids mo oo 4o )by gdgans )L ,le>
P 5 (Yo yagi Lo/l (sel>  Sad lad )ﬁl.i
(Horseradish peroxidase) Hrp L 4)’3)_,; Lyb Lgolqgsﬁ‘
(6909 S 3 oy 28§ 18 cels SO e 4
S 5SS dew gt ;b (2l (B 29y L Saoe
Ls'z“":" dudﬁw ggjL.»)lS.&\ 6‘)_3 45 BioRadECL
okd (oo jo ol as solawl caawl oo JSCas
Sl bonsss Lawily (S 5 iziS 1,5 515500
5O Ba gy (sl sl dsls g (556516 Image s
Lol yo asas opdleys STl oS S0yl Jolie
(5 09)5 40 ) (oo (S &) g0t oS 325
A )]

Sloslaul b Laosls ab agi o :6,uiw
O Sl s b oy Shoggrolis sl
hole 5Ll b S B o ey (slayiizo s,
s o8 Jeloig o S9yhn (oS g3l g 4050
Aoy jleslawl U oo La posiie 51 S5uo 50 el
gl 50 G)Lel Blo g Ao a8 (aseitis s
SPSS26 5yl 18l 5 5l oolawl Ly g P<o/ely (g lolins
S pll jgay cod

)SBE “ex5y 9 09 n’: 993 6L{bo~)‘\b \ de—’>
ol ipgiy oLk 5 5Lel o |y (o sla e
.MQGO

Sl 0SS eS8 dled doly Sz jo aS
23357 T sesmired 035 L oL SLals L sLond
Gl (gl adz 2 ;0 ad B0V L Vo hue 4 din
A3acs ool )|)_§ ;ASP(_;' Q‘o)f)b_i K9 L= b
S oses Sl 2hme slagiye S jplied
S Ceomd ;0 00bdnd o5 5Ldg b S6 Sl Syoe

OA) s eolaswl (10,5 5l
3oshea) (sped dodar ol Sl Gy sl TA
9 (mg.kg’I 90) u...oLS Lgl.é..o&b =P l_| ‘LS.’L...»L:
amatcie Loy )5 H9do (g 4 (mgke ! Vo) (bl
LT TR WIS R W [P PU SRR P 1
g ol uloﬁ eBo b ‘_S._tb:bo 6LQJJ9—4 S el
&=le oy 53 Gl Jlop o b godig it 5l o
dyo = Vo sloo )0 9 dazmin (015 ol d>)0-147)
bl Gl e anlsl joass (5)lagSS oS b
OFg 29y 3l NIX g BNIP3 (5La (5950 0l Olire
AjgoR Le; 6‘)—3 dacul.ocs salawl (western blot) <o
258) Ly 3L 51 oS 20l pomm (39 oy e
(LK) S5 e 30len s3> (L
.))3_5.5‘).3 o9 l_' L(bu.‘.f.ogf ‘ol_'i cdale Loy solaul
o La:u...f.’jj_: U A Lgﬂfo)’b.’a‘ (Loi».w) (Bradford)
o2 53l dsal ST b 80iiSo,g5bs asys Ve 5
oo l_' (Sodium dodecyl sulfate) QL&JB_M.» J.,..uogo
Glawil (SIS 31 s i SIS (Biorad) 5598,:5!
hsldes oailins b las s o (B
)‘l o S J—O—M Lo»ia.«.u (Sodium dodecyl sulfate)

S e oolo iengy sl LS 380 5l oola!

(hgo g 05 Jold 0g 5 1) oty 330 y90 (G095 45 (ad-lo 3l ywy 9 Slot) o o0 359459 1339 -V Jgoi

(D) royes b (b (D) (ks S5 (©) plbw Jy=8 Loy,
YOV/oo 2 /Y7 YOY/AY £ 4/0A YOO/EY £\o/VF (p5) adsl 039
YAA/Re 2 YV/oY YAA/0Y £ Yo/ Y7 YYO/AV £3/FF (p5) 45l 03
YA/SF £0/% YAY/OY £ o/Ye O/ £o/00 i (/) ppes S5IS
\EV/YY s AZAY Y¥o/EY 5 O/F $A/oo 2 o/ DA o

) Pink1 9 Parkin 6stu...f.:3)_: UL"’ U‘)—"" 9 )L)Ll.im

995 g9 <obo Ll Jliow (o sla b
Y Jooz) cowl HIT Sl el Jlos!

390 b azLs o)laslwl Bliol g Sle dlol o
gl el oas il Jloges g gz Cygos (n
S Sg daaalis aalSo byl Jlos sl

anl S5 il ylg Jolod (yg03] glis . Y Jguo

MxSD

&lobse Sl s sy &ylobze F,lade 09,5 JUET
- N ) b S8
o/YF\ INVA o/Vfa Y/$0Y /YA ox /oY 6@135 Parkin
/Y88 Y07 Vel e /N yod el
- - ) b S
of/VF Y AN €/YAY \/EY o+ /YY wobe Pink1
AL\ YA VD o5 /N F i+ oo



ohen LS Pinkl ¢ Parkin » HIIT ,.3U

e go ol )laged Dypodly (g 350 S g Slheds V) sla S

?EL}:I e — S e | ——
&l
B-actn — | —— | e——
VA Vias
\/7
\/¥
\VAl \ Y0
<

(o anild) (3o (4l o
\PINK

by & C IS by s+ 18

P (A J)Joj;gls.&dq u,uf‘ Lo Jolio 5o axdlae 5yg0 (2,5 SWog,S yo Pinkl gy oby g‘}a.b dasdoylis ) IS
ogys 50 (S50 ‘sLb..\.vbwdlSa > Olo WLDJ&.A-P@’M)I&,N (@ JyS 095 & Crnnd (ki g g S gigos!

Parkin C— S—- ——— I
B-actin — | —— | ——
\Vad VYA
A\VAS
kS v
B \
3i
DS A
o X
'—Q E ~/? <
AL
. /¥
LI

L. & C S by s+t 18

(. JyiS 0958 Olgmieds oymS T-Lis Joslio 4o e 090 (2320 Sldog,S 50 Parkin gy (3l Gl SO LS LY S
951 LA (s (IR 05 Glin iorlod G (g 510905 (- S35 09,5 Ao S (34K 3 M%y,l.a:l)_a;m
095 yo



Y oyles /18 0)93 /VEY

S cadlad g (5559 (S5olgund dn i

O 5 Glwgid g jlimglogs Sone 4o o
OS5 (YeVA) S en 9 9)5luST.(VY) 05 ooyt
Sl (sl iy Comd (59 Dlinped 4S A58 S
Jros ol a5 aisn o 05t ) ()90S5m0 (9700 9
IS (Krad IS 55 50 3510 L cta 5 by
Ol Sl S5t s Sl oLty iy oo
S Liyad ) o 45 05 S8 lygen 3l ool o
5 Lge 45 0o o oLt Laasdly .5 oo samlice
Ftee 50 )0 mlpls 098 g0 pekais AMPK Lasgs
>0 P62 585,.S iy L AMPK ¢ (6 0Sgtie (o
Jsl 1955 0 09 95 40 (55 LEgice oS (g3lus Jlad
Sha poigid 40 Gl xo90 ol 5l MTOR jlea L
g 9S oo JLedpe |) ULKI (ygumwdlyyinnd oly 31 mTOR
oriimns 51 ol 31 (658 gse 8 iy 90 AMPK g0
ol Jipgi slacosgas 51 (0F) 59 oo ULKI
-Zemwsl MTOR g AMPK (5,-S05l05] pue

GiLge olwd 4ig¥s A5 Cns atiin jou
S s pat il ) it Jlasl alys oo
Saus gl bl (T L a5 Spo JoB by, oyige
oly 3l g oo solote (g5l gine (gl 5y 9iSyne Aty
A g Pink] 45 095 oo ygmal 31 oyl )0 . sl Pinki
s (KB g 09 g0 Hitie (5)9S e 43 Jsjgtimms 3|
g adlly coud oyl Pinkl (el Wl (g)uSeie
ol LYY LYY) 058 o duyos (6)0iSgine 5o Llace
lm) aziy plas 4 (5)9iSgie CohS 45 Jloj cann
Slo i o canlil L LUles jo yials asgas
sLag (g, Pinkl «(mDNA do ool L o0l olizalay
YD YY) 05 oo s (OMM) )l (5)0Seino
OmSgys B3 il eSngs HB Pinkl (oo 5l
)Lc“) l.mol_\.;s) )" G)L.izj as ‘b)_;‘so )lfd_) l) Parkin
S ol (lo) Al opsu an a5 S o
AYY Y8) 55t o yoxie

Ol Ol )d Sylobinepsd s pol> 3o )
(D+T) 05,5y ye3 sbd (mlymo Lo jige ,o Parkin
o=l Gauey0 YO als ok dwam g b cctlo 0929
Ohlee g Growild (Giagh (2l b gaved (g
7 ooblST g Silo (mped ;b (o 4 4ST(VY)
0dBa s, ol sle yuge oS o Parkin () Lo
doms ol do s lo s oane s> Lo 44, L
g 0a00 )l 5 a8y Bpae AS W,
Silo el Jrolel g oa Parkin o ol il
dowslio jo Parkin oyf Ol Hlolinepe BB Cmg0
OLBee g 52 (rrizred L(VV) 0ot pgone 095 L
dLac Parkin g 6‘9-“’-1“ aS aosals QL......: (Yo\#)
el SO) bes stelimw! el Jlosas &)y dSCul
Gsloline o (dbn coid o 4 59, 50 Led oyl
OHen 5 suar| iz jo 8 5l L(YA) sl

S AZul g
Parkin g Pink1 Lo u|)_~o ols ylas J.,ob- S C—’L"
L Gemgignrnl b osasobs (e slagpge 5o
30 Gylolire Wl ((gas)d B 9 £Y iolidl 09>
OR 95 L’M RERIRE WJLM: J)_MS05)5L: aslio
RS L’ ‘5..,.@3).: ) (YO\/\) U‘)‘S“"‘b 9 u_m.n.l.:é J_,al>
9 SIBF S e Crze v Ll 4S8l o)l
) b 4 W ie 4o 098 o0 (595 (55l gue
h Olsr (=hove slapge (HFF) 55558 1o (o2
Caamw (1) 0 yoie (0S5 5Ly rolisl a4
cenlsl 5 as ccwl Jokw jlid eo Solig
Cnglio 9 (5)diSeie 415,80 Plasldsess jo Laod
olis by g .0gb o slol wilac ;o plasl 4
(2> S 4 Parkin- Pinkl (_;)Lew édjﬂfq_i‘od‘o
oVl (o L i nl o g s e ml
Jolw 180 oKws 5l las Pinkl zolisl (V) ol o
310 by dSyie é@owifly O o 3l sl
(W e#) 09t o0 oloml 90 £55 ol ()l jo 45
G5 53 (D) (ks 09,5 58 (g ol (Al3l 4

WS bzl ol
Gololine Jt HIIT [y 0l ditdd Clid oo 4l o
b 2l slaige )0 Pinkl ol Ol )
deoyd YA o (ol b 0,55 oloul (D4T) 00,5 43
50 caasls obs S 09,8 L acslie jo s
69y G255 (YIA) o 9 (Sunos aie) (!
=hmo sla jige (i ddac jo Pinkl (o &l is
Obe ol 45 w508 Ol (pelior 5 00 S e
asin \Y) 05,5 el lpme sle jbse ;o Pinkl
09,3 3| ;xS ((aiBo oy You0) eliiawl yypal
(Yo\/\) u‘)m 9 s_JL._:)‘ J.)Ln.o 30 (YO) Sg “5)‘7:"(5’
9O =y ad>loe aan VP8 5l s Pinkl asole las
ads 1o 51 e 40 Camnd (gylolize ol e 01,3
olas (Y¥e) ohan 5 oleS pizman .(VF) sl
=) oo (S Cdlad azin s JlaelaS assls
OS5 195 (59) 9299 59y 4o Adi8s To i 43 5,
50 lobise ol Camge (4B jo e W e, w b
O‘ﬁ-" b_:‘).?w Lngwyo 3= u_eb)o Pinkl 422590
oy b laausly jo adls olool Jo¥o 51L(VY) o 5

DA myed €95 oS 893 Job 40 Olgd o0 ol

0,5 oLl Lo S0ga3l 5yl
ly $yoiSeine S S )95l )9 linped
&5 ol 5 (;w?vy"' o 50 Jros ol 0S o i
Oyg0 0300 | LQL“LS)A‘SBM ‘::L?u.:‘ R L’
U PN P IR W ST IR SLI CIPFTINY- I YR g0

()55t SS9 Cudlad oS el sal et
53 3o Giohdl ) lalng (o9 g (s

YoV



Ohles 9 LS

Pinkl ¢ Parkin ,» HIIT .5

GlLo Oleol> /cs‘°L"

:\.._..u) 59 (_g)_:fo f\JL..a) )‘| >_.M.>u 3 )_,bl:> oD g
(=539 (S599923 09,5 )0 45 ol (359 (Sigdgund
Coles 455z (9 9 00l gl jo i olils
Sl m;ﬁ@\gu

OBy eS)Lino

5)9L;:m Sl r:go EM}: xL.ou.Q‘) sl Jj‘ EM}:
JRTL & :. “O'Ds_u.)gl' "9_;

&3l oyl

OBy (o (23le ()L A5 adlite (5o
Slas 09>

&l

1. Sadeghpour Firozabadi E, Abdi A, Abbassi Daloii
A. Effect of Aerobic Training with Aqueous Allium
sativum L on IL-17, IL-22 Expression and Insulin
Resistance in Diabetic Rats. Journal of Sport and

Exercise Physiology. 2023;16(1):1-11. [In Persian]
2. Dethlefsen MM KC, Tgndering AS, Lassen
SB, Ringholm S, Pilegaard H. Impact of liver
PGC-1a on exercise and exercise training- induced
regulation of hepatic autophagy and mitophagy in

mice on HFF. Physiol Rep. 2018;6(13):13731-32.
3. Su Z, Yutong Nie, Xiufang Huang, Ying Zhu,
Bing Feng, Lipeng Tang, Guangjuan Zheng.
Mitophagy in hepatic insulin resistance: Therapeutic
potential and concerns. Frontiers in pharmacology
2019;10:1193.

4. Wu H WY, Li W, Chen H, Du L, Liu D, et
al. Deficiency of mitophagy receptor FUNDCI
impairs mitochondrial quality and aggravates
dietary-induced obesity and metabolic syndrome.
Autophagy. 2019;4:1-17.

5. Twig G O. The interplay between mitochondrial
dynamics and mitophagy. Antioxidants & redox
signaling. 2011;14(10):1939-51.

6. Narendra D TA, Suen DF, Youle RJ. Parkin is
recruited selectively to impaired mitochondria
and promotes their autophagy The Journal of cell
biology 2008;183(5):795-803.

7. Moreira OC EB, Martinez-Florez S, De Paz JA,
Cuevas MJ, Gonzilez-Gallego J. Mitochondrial
function and mitophagy in the elderly: effects of
exercise. Oxid Med Cell Longev. 2017;2012798.
8. Brinkmann C PA, Metten A, Schiffer T, Bloch
W, Brixius K, Gehlert S. Influence of endurance
training on skeletal muscle mitophagy regulatory
proteins in type 2 diabetic men. Endocr Res 2017
42(4):325-30.

9. Memme JM, Avigail T. Erlich, Geetika Phukan,
and David A. . Exercise and mitochondrial health.
The Journal of physiology. 2021;599(3):803-17.
10. JM. G. Physiological adaptations to low-volume,
high-intensity interval training in health and disease

4 MICT g HIIT isyed ddlae 90 asials oyl (VYY)
IS 09,8 40 s (x5 dliac Parkin ylolize 2ol
Slradb b pols gudss o adls (1Y) wos o
slogsy 65 5l (ol Wl Lagl oo
(0 ((ghla Dl yes Julie )0 HIT) cglie el
o D50 S8k £55 55 9 (651 o 55 9 oe
aesb

ol Sl Parkin a5 S 2,155 (Ye\A) o, S g o
Lol ool 3 Syge (89 callad 51 b (g5Log20n
cadled 5l ol (5w a5 000)S o pizeen
Yzl a5 ol o oals aline 55 ¢y e s iy
lyrme oldlasss )0 g hns Sluyelo Jou
S (9 Sedlad (Y2) ol ()] S g (65 9S e
6‘4.1.’>).49J )lSS)’Lw o|) )| ‘) 6)_&.59».‘.4 t.S"’L’j" S|
ol e ge sl 59 codlad (o 0 s
Sl | 6o Ssie St 5 955 00 (5)0Seie (sobise
O (s+))9 codled ey ._&.:5@ oobal = J.'>|).o
DIy 6y Sin 3t S S 5 Lo Lt
(§y ISy 6950w laaSn Slgld g ojlas]
i wlaslie folaes palS) 6 0Sgise bso
GLQO«.\.‘.SUHD 9 LQOML*S‘M (5"9‘)‘5 u.u_:‘)ﬁ‘ l_a
Sty 09,5 cyo3 Sl 23ns 53 S sLaoly
Sl Syt latagn 45 Coul (139, 095 o
S350 2 meye (9 Sedled Sl A g,
/ .(\Yl ‘Q) A.A_u.i‘ (5)5)-«0

g Yloaml 90 £45 cobo Lall caods joboa
L 5o jwe laniign cdld jo ol
Jlesl oz 12 048 0 Pinkl g Parkin Lo jo iolisl
BT R )| I QUS| DU NPUWINN VR Wy | P gD ON |
Dedse b (2he slaiae ;o Loty
20 09 B by 9 ()9 Sgke 4o 495 o 95002
Sy G Sole Glagn (e sle e
Sl sl (smlie Bl (2555 slac]lad plox]
Lo oge 5o cobs adwl 5l ol (p)lse ;o Jolss
58 g0 ol 0 (oxhad (5 St sl Al asl
g lalSs o asg b ol gt slaiagh 4
s 8590 Jobo 3l el jol> imgin slacusgasw
30 50 500 sle sy B sySeyluil pace g
OA (9y Sl 095 o0 Sl (SHLgaee yane
u_'l o] GLQJ"QSJ-’ 50 adgio u—" Sdiy A
Dgn By by Laliss

S10yu8 g ,Kis

dins) S99 o 4 45 (60l 8l  oles | Ay
9 585 cold ool paldly ol godios bl
3,8 L mdlin oyl agSzmd 00l oo Jas s Sl)0d
Syl ogg adlie ol jLacsl gl Biws

VoA



Y oyles /18 0)93 /VEY

S cadlad g (5559 (S5olgund dn i

J Physiol. 2012;590(5):1077-84.

11. Larsen S DJ, Sgndergard SD, Sggaard D,
Vigelsoe A, Dybboe R, et al. . The effect of high-
intensity training on mitochondrial fat oxidation in
skeletal muscle and subcutaneous adipose tissue
Scandinavian journal of medicine & science in
sports. 2015;25(1).

12. Ahmadi M ABBN. The effect of training on
mitochondrial mitophagy factors in obese male
rats. Journal of Sport and Exercise Physiology.
2022;15(2):10-9. [In Persian]

13. Axelrod CL FC, Mulya A, Kirwan JP.
Exercise training remodels human skeletal muscle
mitochondrial fission and fusion machinery towards
a pro-elongation phenotype. Acta Physiol 2019
225(4):13216.

14. Arribat Y, Broskey NT, Greggio C, Boutant M,
Conde Alonso S, Kulkarni SS, Lagarrigue S, Carnero
EA, Besson C, Cant6 C, Amati F. Distinct patterns
of skeletal muscle mitochondria fusion, fission and
mitophagy upon duration of exercise training. Acta
Physiologica. 2019 Feb;225(2):e13179.

15. Sasidharan SR JJ, Anandakumar S, Venkatesan
V, Ariyattu Madhavan CN, Agarwal A. . An
experimental approach for selecting appropriate
rodent diets for research studies on metabolic
disorders. BioMed research international. 2013;1.
16. Esmailee B AA ADA, Farzanegi P. The
effect of aerobic exercise along with resveratrol
supplementation on AMPK and MAFbx gene
expression of myocardial diabetic rats. Journal
of Birjand University of Medical Sciences.
2020;27(2):150-60. [In Persian]

17. Leandro CG LA, Hirabara SM, Manhaes-
de-Castro R. A program of moderate physical
training for Wistar rats based on maximal oxygen
consumption. Journal of Strength and Conditioning
Research. 2007;21(3):751-6.

18. Brown MB, Neves E, Long G, Graber J, Gladish
B, Wiseman A, Owens M, Fisher AJ, Presson
RG, Petrache I, Kline J. High-intensity interval
training, but not continuous training, reverses
right ventricular hypertrophy and dysfunction in
a rat model of pulmonary hypertension. American
Journal of Physiology-Regulatory, Integrative and
Comparative Physiology. 2017;312(2):197-210.
19. Dethlefsen MM, Kristensen CM, Tgndering
AS, Lassen SB, Ringholm S, Pilegaard H. Impact

1.4

of liver PGC-1a on exercise and exercise training-
induced regulation of hepatic autophagy and
mitophagy in mice on HFF. Physiological reports.
2018 Jul;6(13):13731.

20. Hadidi V DF, Nemati J, et al. The Effect of
Hind Limb Immobilization on Expression of Some
Genes Involved in the Regulation of Mitochondrial
Processes in Soleus Muscle of Trained and Untrained
Rats. J Arak Uni Med Sci. 2019;22(1):51-61. [In

Persian]
21. Kwon 1J, Y. Lee, Y. Endurance Exercise-
Induced  Autophagy /Mitophagy  Coincides

with a Reinforced Anabolic State and Increased
Mitochondrial Turnover in the Cortex of Young

Male Mouse Brain. Journal of Molecular
Neuroscience. (2021).71(1):42-54.

22. Greene AW GK, Aguileta MA, et al.
Mitochondrial processing peptidase regulates

PINK1 processing, import and Parkin recruitment.
EMBO Rep. 2012;13:378-85.

23. Yamano K YR. PINKI1 is degraded through the
N-end rule pathway. Autophagy. 2013;9:1758--69.
24. Aerts L CK, De Strooper B, et al. PINK1 kinase
catalytic activity is regulated by phosphorylation on
serines 228 and 402. J Biol Chem ;. 2015;290:2798-
811.

25. Matsuda N SS, Shiba K, et al. PINK1 stabilized
by mitochondrial depolarization recruits Parkin to
damaged mitochondria and activates latent Parkin
for mitophagy. J Cell Biol. 2010;189:211-21.

26. Koyano F OK, Kosako H, et al. Ubiquitin
is phosphorylated by PINKI1 to activate parkin.
Nature. 2014;510:162-6.

27. kheirandish Pishkenari M FP, Moradi L. Effect
of aerobic training and octopamine on the gene
expression of LAMP2A, Parkin and concentration
OF SOD in liver of male rats fed with repeated
heated oil. RIMS. 2021;28(2):1-10. [In Persian]

28. Ju JS JS, Park JY, Lee JY, Lee SC, Cho KJ,
Jeong JM. Autophagy plays a role in skeletal muscle
mitochondrial biogenesis in an endurance exercise-
trained condition. J Physiol Sci. 2016;66(5):417-30.
29. Chen CC EA, Crilly MJ, Hood DA. Parkin is
required for exercise-induced mitophagy in muscle:
impact of aging. American Journal of Physiology-
Endocrinology and Metabolism. 2018;315(3):404-
15.



Table of Content

» The effect of aerobic exercise and omega-3 on the expression of telomeric repeat binding factor
1 and 2 and telomerase reverse transcriptase enzyme in the heart tissue of elderly HFD rats

Ghasem Torabi Palat Kaleh, Ahmad Abdi, Asieh Abbassi Daloii

» Comparison of the effect of different methods of treadmill aerobic exercise on the expression
of angiogenesis genes in adipose tissue of rats

Saed Dastaan, Saeid Naghibi, Maryam Vatandoust

» The Effect of high-intensity interval training with coenzyme Q10 supplementation on the Nrf2
and NQOL in soleus muscle of older rats

Zahra Noruzi, Javad Nemati; Mohsen Salesi, Rasoul Rezai, Mohammad Hemmatinafar

» The effect of a resistance training with and without blood flow restriction on cortisol,
testosterone and testosterone-to-cortisol ratio in male judo players

Ali Nosrati hashi, Lotfali Bolboli, Sajjad Anoushirvani

» The effect of plyometric training in water with and without blood flow restriction on physical
fitness in active young girls

Negar Jamili, Seyed Alireza Hosseini Kakhk, Roya Askari, Bahram Sadeghi

» Effect of Resistance Training on Hepatic Bile Acid, beta-Klotho Protein and Expression of
Farnesoid X Receptor, Fibroblast Growth Factor 15 and Fibroblast Growth Factor Receptor
4 Genes in Hepatic Tissue of Rats with Non-Alcoholic Fatty Liver Disease

Mehri Gholipour, Najme Rezaeian, Mohammad Karimi, Sadegh Cheragh-Birjandi

» Comparison of the effects of eight weeks of traditional resistance training and TRX on
oxidative and antioxidant indicators in women with type 2 diabetes

Mohsen Akbarpour, Safoora Sabagheyan rad, Narjes Chamani

» Evaluation of heart rate index equations for prediction of maximal oxygen uptake in healthy
adolescent boys: Cross-validation by respiratory gas analysis method

Eelahe Shadabnik, Farzad Nazem, Majid Jalili

» Effect of acute exercise on vascular endothelial growth factor in adults: a systematic review
with meta-analysis

Mohammad Javad Pourvaghar, Saeid reza Noorimofrad, Mousa Khalafi

» Effects of eight weeks of high-intensity interval training on the expression of Pink1 and Parkin
proteins in the liver tissue of type 2 diabetic male rats

Javad Vakili, Vahid Sari-Sarraf, Sara Farajpour khazaei 101-109




Journal of Sport and Exercise Physiology

Instructions for Authors

1. Scope
2. Preparing your manuscript

2.1 Title page
2.2 Main document

2.2.1 Text formatting
2.2.2 Main text

2.3 References

2.4 Table and figures

3. Editorial policies

3.1 Peer review policy

3.2 Authorship

3.3 Cover letter

3.4 Research ethics

3.5 Publishing policies

3.5.1 Plagiarism

3.5.2.Prior publication
4. Submitting your manuscript

4.1 Required documents to be submitted
4.2 Information required for completing your submission
4.3 Article processing charges
5. On acceptance and publication
5.1 Paper production
5.2 Online first publication
6. Further information

1. Scope

Journal of Sport and Exercise Physiology (JSEP) is a peer-reviewed journal dedicated to the publication of
multidisciplinary and interdisciplinary research in the field of Sport and Exercise Physiology. JSEP accepts
both research and review articles. Topics covered in JSEP include: Applied Exercise Physiology, Exercise
Physiology and Nutrition, and Exercise Physiology and Health.

2. Preparing your manuscript
2.1 Title page

e Provide the English title followed by the authors’ names and their affiliations. Thereafter, write the Persian
title, authors’ names and their affiliations (for format please use a previously published paper as a template).

¢ Provide full names of authors (without academic title) including the full first name, middle name (optional)
and last name of each author. The authors names should be followed with superscript numbers as their
affiliations are numbered. Persons listed as authors should be those who substantially contributed to the
study's conception, design, and performance.

o When authors are affiliated to more than one institution, their names should be connected using 1,2. These
numbers should follow the surname but precede the address.

o Author’s affiliation must include name of department, faculty (school), institution, city and country.

e Include 2 short titles for the English and Persian titles.

e The corresponding author’s name, mailing address, telephone, and e-mail address (preferably academic
email address) should be provided.

Note: Please upload the title page separately from the main document.


https://uk.sagepub.com/en-gb/mst/journal/european-journal-preventive-cardiology#Aims-Scope
https://uk.sagepub.com/en-gb/mst/journal/european-journal-preventive-cardiology#ManuscriptPrep
https://uk.sagepub.com/en-gb/mst/journal/european-journal-preventive-cardiology#PeerReviewPolicy
https://uk.sagepub.com/en-gb/mst/journal/european-journal-preventive-cardiology#Funding
https://uk.sagepub.com/en-gb/mst/journal/european-journal-preventive-cardiology#DeclarationOfConflictingInterests
https://uk.sagepub.com/en-gb/mst/journal/european-journal-preventive-cardiology#EditorialPolicies
https://uk.sagepub.com/en-gb/mst/journal/european-journal-preventive-cardiology#PeerReviewPolicy
https://uk.sagepub.com/en-gb/mst/journal/european-journal-preventive-cardiology#Authorship
https://uk.sagepub.com/en-gb/mst/journal/european-journal-preventive-cardiology#Acknowledgements
https://uk.sagepub.com/en-gb/mst/journal/european-journal-preventive-cardiology#ResearchEthics
https://uk.sagepub.com/en-gb/mst/journal/european-journal-preventive-cardiology#PublishingPolicies
https://uk.sagepub.com/en-gb/mst/journal/european-journal-preventive-cardiology#ReportingGuidelines
https://uk.sagepub.com/en-gb/mst/journal/european-journal-preventive-cardiology#Data
https://uk.sagepub.com/en-gb/mst/journal/european-journal-preventive-cardiology#SubmitManuscript
https://uk.sagepub.com/en-gb/mst/journal/european-journal-preventive-cardiology#ORCID
https://uk.sagepub.com/en-gb/mst/journal/european-journal-preventive-cardiology#InformationRequired
https://uk.sagepub.com/en-gb/mst/journal/european-journal-preventive-cardiology#OnAcceptance
https://uk.sagepub.com/en-gb/mst/journal/european-journal-preventive-cardiology#SAGEProduction
https://uk.sagepub.com/en-gb/mst/journal/european-journal-preventive-cardiology#OnlineFirstPub
https://uk.sagepub.com/en-gb/mst/journal/european-journal-preventive-cardiology#FurtherInformation
https://uk.sagepub.com/en-gb/mst/journal/european-journal-preventive-cardiology#ManuscriptPrep
https://uk.sagepub.com/en-gb/mst/journal/european-journal-preventive-cardiology#PeerReviewPolicy

2.2 Main document
2.2.1 Text Formatting

Number pages consecutively, beginning with the English abstract page.

Manuscripts should be submitted in a word file (.docx).

Article text should be in a single column, A4 paper size, with line spacing 1 and a margin 2.5 in every
direction.

Persian fonts B Nazanin; English font Times New Roman

Font sizes:

o Atrticle title 16 bold

o Titles in the main text 14 bold, and subtitles 12 bold

o Body text of the article 12

o Tables and pictures titles and texts 10

Abbreviations should be defined at first mention and used consistently thereafter.

Footnotes can be used to give additional information. The English name of authors for research work
cited in the text should not be written in the footnote. Footnotes to the text are numbered consecutively

per page.

2.2.2 Main text
The manuscript texts must encompass the following sections:

Structured Abstract: Two abstracts should be provided in English and Persian languages. The contents
of two abstracts should be exactly similar. Both abstracts should be limited to 400 words and include the
following subsections: Background and Purpose, Materials and Methods, Results, and Conclusion. The
abstract should be followed by key words (including 4-6 words that are not used in the title).
Introduction: Mention the research variables and their relationship. In addition, specify the research
gap, importance, necessity, and at the end assumptions/aims or research questions of the research should
be mentioned.
Methods: the following items should be included in this section:
o Subjects/participants
o Experimental procedures or Exercise programs
o Data collections
o Statistical Analyses
Results: Main data should be reported in the form of figures/graphs, and the secondary data should be
reported in the form of table. Avoid interpretation of data and repeating the data in different format.
Discussion and conclusion: Present the research findings, compare them with literature and justify the
findings. Mention the limitations and at the end draw the conclusions.
Acknowledgment: Acknowledge the individuals who helped in the research and disclose any financial
supports or conflict of interest.
Declarations: All manuscripts must contain the following sections under the heading 'Declarations'. If any
of the sections are not relevant to your manuscript, please include the heading and write 'Not applicable'
for that section.
o Funding (information that explains whether and by whom the research was supported)
o Conflicts of interest (include appropriate disclosures)
o Authors' contributions (Please indicate authors’ contributions)
o Ethics approval (include appropriate approvals or waivers)

2.3 References

Use Vancouver referencing style and EndNote software.
Number the references in the text in brackets and list them at the end of the manuscript.
The number of references should be limited to maximum of 40.


https://uk.sagepub.com/en-gb/mst/journal/european-journal-preventive-cardiology#Authorship
https://uk.sagepub.com/en-gb/mst/journal/european-journal-preventive-cardiology#Funding

e Persian references must be written in English and labeled with “In Persian”
¢ Do not include dissertations/theses and conference articles in the references.
o At the end of each reference the DOI should be provided

Examples:

Research article:

1. Carbone S, Del Buono MG, Ozemek C, Lavie CJ. Obesity, risk of diabetes and role of physical activity,
exercise training and cardiorespiratory fitness. Progress in cardiovascular diseases. 2019; 62(4): 327-
333. Doi: 10.1016/j.pcad.2019.08.004.

2. Hatami M, Rahmani H. Response of coagulation factors to different high intensity interval exercise
protocols in young overweight men. Journal of Sport and Exercise Physiology 2021;14(1):1-8. Doi:
10.52547/JOEPPA.14.1.1 [In Persian]

Book chapter:
1. Huff D and Black TL. Comprehensive statistics. In: Miller C and Smith H (eds) How to lie with
statistics. 4th ed. London: Penguin, 1991, pp.51-55.
Book:
1. Baechle TR. Essentials of Strength Training and Conditioning. Champaign, IL: Human Kinetics,
2000, pp. 393-423.

2.4 Table and figures

e In the text, refer to the table, graphs/figures and place them in the text where they are cited.

¢ For the tables define the abbreviations below the table.

o Graphs/figures should not be in the form of image. Use excel software to draw the graphs in black and
white, without any frame and any extra horizontal lines.

e Format for pictures must be JPG or GIF.

3. Editorial policies

3.1 Peer review policy

As part of the submission process you will be asked to provide the names of two peers who could be called
upon to review your manuscript. Submitted papers will undergo full peer review, and reviewers’ comments
will be returned to corresponding author. Revisions must be made in the manuscript and highlighted in the
text with different colors. In addition to the revised manuscript a reply to referees file which include point by
point responses to the comments must be submitted separately.

3.2 Authorship

Papers should only be submitted for consideration once consent is given by all contributing authors. Those
submitting papers should carefully check that all those whose work contributed to the paper are acknowledged
as contributing authors. The authors should have made a substantial contribution to the concept or design of
the work; or acquisition, analysis or interpretation of data; drafting or revising the article and approved the
version to be published.

3.3 Cover letter

A cover letter should be submitted with manuscript as a separate file. The letter should list any paper on related
topics by any of the authors that have been published within the past year or that are in review or in press. The
letter must state that the non-signing author(s) have read and approved the manuscript. You have to confirm
that the work is original, have the rights to submit the manuscript, are submitting the work that it is not being
considered for publication elsewhere and has not already been published elsewhere.

3.4 Research ethics
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Research involving human subjects must be conducted according to the Declaration of Helsinki. All papers
reporting animal and/or human studies must state the full name and institution of the review committee that
have granted the Ethics Committee approval, in addition to the approval number.

3.5 Publishing Policies
3.5.1 Plagiarism

JSEP takes issues of copyright infringement, plagiarism or other breaches of best practice in publication very
seriously. We seek to protect the rights of our authors and we always investigate claims of plagiarism or misuse
of published articles. Submitted articles will be checked with duplication-checking software.

3.5.2 Prior publication

If any part of the research work has been previously published, the manuscript is not generally acceptable for
publication in JSEP.

4. Submitting your manuscript

JSEP is hosted on SINAWEB Manager, a web based online submission and peer review system.
Visit https://joeppa.sbu.ac.ir/ to login and submit your article online.

4.1 Required documents to be submitted
You need to make sure that the following files are submitted:

e The title page including titles (English and Persian), authors’ names and affiliations, short titles (English
and Persian), and corresponding author’s details.

e The main document including title, abstracts (English and Persian), and main text (introduction, methods,
results, discussion and references)

o Cover letter

4.2 Information required for completing your submission

e You will be asked to provide contact details and academic affiliations for all co-authors via the submission
system and identify who is to be the corresponding author. These details must match what appears on your
manuscript.

e We encourage all authors to add their ORCIDs to their Editorial Manager accounts and include their
ORCIDs as part of the submission process. If you don’t already have one you can create one in
https://orcid.org/.

4.3 Article Processing Charges

There is a submission fee of 2,000,000 IR (Iranian Rials) for non-fast track submissions and 4,000,000 IR for
fast review articles. After acceptance there is a publication fee of 2,000,000 IR. Note that submitting the article
or depositing the fees for reviewing process does not guarantee the acceptance of the article.

5. On acceptance and publication

5.1 Paper Production

All accepted manuscripts will be subjected to language and grammar editing as well as technical editing, which
will be performed by Editorial team. All authors must make amendments suggested by Editorial team and return
the manuscript shortly. After this stage the final admission will be issued. Thereafter, final proofs will be sent
by PDF to the corresponding author and should be returned promptly. Authors are reminded to check their
proofs carefully to confirm that all author information, including names, affiliations, sequence and contact
details are accurate. Please note that if there are any changes to the author list at this stage all authors will be
required to complete and sign a form authorizing the change.

5.2 Online publication
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The article will be published online after receipt of the corrected proofs. This would allow final articles
(completed and approved articles awaiting assignment to a future issue) to be available for researchers and
reduces the lead time between submission and publication.

6. Further information

Any correspondence, queries or additional requests for information on the manuscript submission process
should be sent to the JSEP editorial office as follows: jsepsbu@gmail.com.
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