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The effect of different intensity circuit resistance training on gremlin-1,
Macrophage migration inhibitory factor and some cardiovascular risk
factors in obese men

Mohammad Karami', Asieh Abbassi Daloii'*, Ayoub Saeidi?

1 Department of Exercise Physiology, Ayatollah Amoli Branch, Islamic Azad University, Amol, Iran.
2 Department of Physical Education and Sport Sciences, Faculty of Humanities and Social Sciences, University of Kurdistan,

Sanandaj, Kurdistan, Iran.

Original Article

Abstract

Background and Purpose: More Adipose tissue is associated with the increase of inflammatory markers
in obesity. This study aimed to evaluate the effect of different intensity circuit resistance training on grem-
lin-1, Macrophage migration inhibitory factor and some cardiovascular risk factors in obese men.
Materials and Methods: In a semi-experimental trial, 44 obese men were selected and randomly divided
into four groups including control (n=11), low intensity circuit resistance training (n=11), moderate intensi-
ty circuit resistance training (n=11) and high-intensity circuit resistance training (n=11) groups. Resistance
training was performed in different intensities included 1) High-intensity circuit resistance training (80%
1RM) 2) Moderate intensity circuit resistance (60% 1RM) and 3) Low intensity circuit resistance training
(40% 1RM), three sessions per week for 12 weeks. Serum levels of gremlin-1, MIFand Lipid profile (cho-
lesterol, triglyceride, LDL and HDL) were measured using kit and ELISA method. Data were analyzed with
Analysis of variance with repeated measures, dependent t-test and Bonferroni post hoc test at the P < 0.05.
Results: 12 weeks of circular resistance training with low, moderate and high intensity caused a significant
decrease in gremlin-1 and MIF levels, significant decrease in cholesterol, triglyceride and LDL-c levels and
significant increase in HDL-c levels (P = 0.001)..

Conclusion: It seems that circular resistance training with different intensities and especially high intensity
can be an effective factor in counteracting the increase in observation of cardiovascular risk factors in obese
people.

Keywords: Circuit resistance training, Obesity, Macrophage migration inhibitory factor, Gremlin-1, Lipid
profile.

How to cite this article: Karami M, Abbassi Daloii A, Saeidi A. The effect of different intensity circuit
resistance training on gremlin-1, Macrophage migration inhibitory factor and some cardiovascular risk
factors in obese men. Journal of Sport and Exercise Physiology. 2022;15(3):1-10.
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Renalase, Creatinin and BUN Levels and Renal Damage in Male Rat
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Abstract

Background and Purpose: The risk of renal injury rapidly increases following myocardial infraction (MI),
however; aerobic training and curcumin supplementation have beneficial effects on both the kidneys and
the heart post MI. Moreover, blood renalse level can also provide appreciable information regarding these
organs health status. Therefore, the aim of study was to investigate the effects of aerobic training and cur-
cumin supplementation on blood renalase, creatinin and blood ure nitrogen (BUN) levels and renal tubular
damage in male rat model of induced myocardial infraction.

Materials and Methods: 40 male wistar rats were randomized into five groups (n=8) of healthy control,
MI control, MI training, MI curcumin and MI concomitant (training+curcumin). MI was induced by iso-
proterenol injection. The training program (consisted of five sessions of running/week at moderate intensity
on a treadmill) was conducted throgh eight weeks and curcumin was administrated by gavage method 15
mg/kg.day. Blood renalse was determined by ELISA method, while creatinine and BUN level by enzymatic
method and the tissue damge level was evaluated by histologic analysis. The data was analysed by one-way
ANOVA (Tokey test as post hoc) and Chi square tests with a confidence level of 95%.

Results: Blood renalse (P = 0.001), creatinine (P = 0.001) and BUN (P = 0.025) was significantly higher in
MI control group compared to healthy controls. However, the amounts of these indices had no significant
differences with MI control group in all three intervention groups of MI training, MI curcumin and MI
concomitant (P > 0.05). However; renal injury was significantly lower in all three intervention groups than
MI control group (P = 0.007, P = 0.037 and P = 0.001 respecetively) and also in MI concomitant group
compared to both of MI training (P = 0.006) and as well as MI curcumin (P = 0.003) groups.
Conclusion: The hazardous effects of MI on all three variables could be ameliorated following all three
interventions. However, the concomitant intervention is superior to both of the aerobic training as well as
curcumin supplementation for reductions in the histologic injury level.

Keywords: Myocardial Infraction, Training, Curcumin, Renal Injury.
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The effect of six weeks High Intensity Interval Swimming Training and
Resveratrol supplementation on the level of SIRT3 in left ventricular
heart of aged rats
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Original Article

Abstract

Background and Purpose: Identification and analysis of compounds that playing a role in delay aging and
increase longevity is essential. Sirtuins are one of the main regulators of cell survival and longevity. The
goal of this research was to investigate the effect of six weeks HIIT swimming exercise and Resveratrol
supplementation on the level of SIRT3 in left ventricular heart of aged rats.

Materials and Methods: In this research, 30 wistar rats were randomly divided into five groups (control
(C), solvent (M), supplement (R), HIIT exercise (EX), HIIT exercise and supplement (EXR)). The EX
group performed HIIT swimming for six weeks. C group did not practice. R group received only resveratrol
supplementation. EXR group performed HIIT swimming exercises with resveratrol and M group received
only solvent. The SIRT3 protein was obtained by Western blotting. Data were analyzed using One-way
ANOVA analysis of variance and Tukey’s post hoc test.

Results: After six weeks, there was a significant difference between the mean SIRT3 protein levels in the
five groups. Therefore, Tukey post hoc test showed that SIRT3 levels were significantly increased in EX
and EXR groups compared to C, R and M groups (P = 0/001). However, this difference between EX and
EXR groups was not significant (P > 0.05). Moreover, the amount of SIRT3 in group R was significantly
higher compared to groups C and M.

Conclusion: Increasing the amount of SIRT3 indicates the involvement of this protein in metabolic path-
ways, antioxidant defense and improves cell condition. High intensity interval training with resveratrol
supplement consumption can also be used to moderate oxidative stress and delay the aging process.

Keywords: Life span, Exercise Training, Antioxidant Supplements.

How to cite this article: Rezaei A, Gaeini A, Choobineh S, Nuri R. The effect of six weeks High Intensity
Interval Swimming Training and Resveratrol supplementation on the level of SIRT3 in left ventricular heart
of aged rats. Journal of Sport and Exercise Physiology. 2022;15(3):25-34.

*Corresponding Author; E-mail: aagaeini@yahoo.com
DOI: 10.52547/joeppa.15.3.25

Received: 15/11/2021 Revised:29/12/2021 Accepted: 01/01/2022

Yo



4 S E P S Salled g (5559 (Sig g id Ayl
e\w FP-Y0 sloaziuo /T oylosd /10 6y35 /1Fe sl

<db ;3 SIRT3 Gyfpo 3 9593y JoSo g b oy (95 o pod Al (it il
2 e S ige ol o by

‘6)33 Lb) AYM? B2 e ‘"k;.,.‘.b’g.uut.c (\L;‘IL».&) L.o}..l.c
bl GRS OSSR vy« (359 pole 5 (b Sy 0SSl )
Ol el « Ol ol (o) pole g Gy i SaSils ¥

‘sw.b"’ 9).’ Jlio
o..\¢$.>

Gyl Gieis e Jobo obdly (g il B U s o a8 il Jdodigan g (olulis 1 Ba g ado
Chgh Bae aiies yas Job g Jolow i (Lol glmosnsSe a5l e lgiy ol (5590 )l
8 oz o 8L SIRT e o JgySlyg5 Jron 9 L HIIT (o9 codlad s oot 13 (o ol
Jr5) 095 g 4o (Bl by ol 5 () aole Vo (limo (g o Yo temgin (2 o :bd g, g 0lgee
EX °3)5 SIS el (M) J)L’> 09)59 R) J_oia 09)5 «(EXR) J_ain+u_|fu oj)j (BX) oS 05)_?;((?)
Jor95y JeSco Ladd (R 09,5 . 0585 sod (yyad «C 09,5 . assls plowil auan jid cue an |y LA HIIT () p0l
cdlys P> LidM og,5 . asols ploxil Jg,5l595, <dlyo b ol jan [ LA HIIT (505 EXR 04,5 . 050,5 <idlyyo
el Gyl Jangs adol> slaosls . ocs saummiw o (g iwy B iolejl bg, 5l eolawl LSIRT3 Lass,S
A o555 S e iy 45 ey Sl

Lo sdmlise 03; T o SIRT3 O 92 u‘;—w uaf.'t.o ) Lg)bl.uw ugl_a.: (A u.u...u)‘ o= (’:_L.?u
15 M gCiR 05,5 L aslia ,SEXR 5EX 09,5 ;3 SIRT3 jlaciie 45 ol (yLis  Ss5  dind (y9m05] e (ymllic
)‘\A_M ‘u_...m (P>°/°&) Qﬁ_..’)‘éLu.n EXRaEX 05)550 O ujLQ.: U_" Lol ‘(P=°/°°\) .394).._.\.......: LS)“)L""‘
g 5l M 9C 09,5 L aslin ;o (5)lolins ;3 bR 04,5 ,0 SIRT3

eLas (ilwgcdgu Sloys ;0 iion ol o9 JuBo daimolas SIRT3 iolidl :(gpmSaxss
J_,o.i,o d)_.a.o L ol)_a.m Aud (5:9L\.> Q—’J"")‘ U‘?—’G“’ O el Jng Car29 Og4 9 WLJ\M
Sy oyt ¥l 9 S gy U g (ileSTHLAS s sl Jay5lhs))

(leSTas sla oS o Job ¢ (s8)9 s 15 S sLaollg

aagaeini@yahoo.com  :delbLl, : Jotucs odings

Voo /No /NN i o nds @)U \\caa/\a/nA;L):,:.l):,j éﬁ)u VFoo oA/ VE idlyyo @)LT

Y&



¥ oylos /10 0y93 /VFo) 5l

S cadlad g 45559 (S590gurd i

O Sy bl o (s gapled (rizen (00
SIRT3 _ioli3l aS 5l 3425 SOD2 § PGC-10; SIRT3
ol 3 eteleSTos slagul Lihsl L PGC-1a g
Lo g0 ,0 SIRT3 jlgs . (V) Cewl ol,a SOD2 19 o
(2aSsie SLanan oo aleal bl ay
5 ROS aJgs Aol (5)0Sgie Slgme 2alS
Sg-bigo ymie (§yAS3ie ;0 SOD2 ol (ol 5o
GilBl 0 Lo dgipw ande 0, Slec au az g L ()
o lmonisS Jlad 5 oolizl 4 Lo s o Jybo
AO) Cenloas Sglass g)lo plgieay Joysl95, wsbe
oSt g ands SJgid o Sole S5« g5,
Loz B Jolie jo plals 5l el jo aS el
Lags el Gy jo 0ol (ol 0S o cladle
eyt Loy oo ol olalS il g tuepplol
Ol 31 Jgy3ly935 9 000 o gl slaylS
ol g oSl ol (SBgpe (B slags)low
53 el le g5 o (5 5 0SS0 5 Sl
8oy Shas 3 g B 50 9> Ol Sme )8
Spol> hls Jgrihey) wes o0 plis dalss 050
o8l g eelaSTas Sl slagly (SasSles
s=blgs oS conl caoluSTas slapil 5l golass
JeeSpen sloesS plss 4 of caoluslas
Sl Oladllas jo . (VF) cwl acsly ol (a8 L
L oSapgmd OsrmlonSTh sles czge Jorlhey)
Sgre o oLaS HDL o 2oliél ool S
bt c(laST S iew Wl go)b 5l il
5 b oyl (2l s Sl s lig !
L)l 5 <5 qoz 3l (5,55l < (mmagyi gl wlad
Jarheny - (00) 995 o 09> ,Lid a8 sROS oS
s (STACS) ydgiyes S5 Jlad Sy lgisay
Lo i ao amly (S )0 Wlsioe 9
OIS L g (B (OF) ds Aobil]y e Jobo
4 Jorihsyy dbwsar SIRT3 pas Jlad wles S
0 yomie Lo ige 5o odd 5, Slos 5 G il
edld Aol L Jorsheyy oeimres L0F) el
51T 0535l YL SOD (g zean ol ool
leST Sl sl Gl lhasli-S-05lslS g
a2 o plis o oldlhs caes o uals |
STy LIS wiile _tylaS o (L sl

A0V 358 yoe Job il oge Wilgi oo 5bige

Ao o

iz glacawl myas Giobdl ((oliglsand
Lo cdl g o ol lwgiogs 9 (53, Soe (2L alS
50 Sl 4 olardgn dolas () ol ol en
S5 Olime S sLa ol 9dgi ¢ (5,50 3 Lug g
(V) 3l oyl s polidl b (g)0Syie cuwedlw
u_db Lg‘/.._) Lg‘oa):_mf oldlas ‘ﬁ‘>‘ 6LQJL~J G.b
S slessse 5 Sluypln by Lo,
lolse alox 5l el as8)8 alowl codlu o 1iS,5L
ey 83l el sait axsls L La ol a Tyl a8
Jobw calizes sl jisu ;0 a5 dws b pdgipw
a aiawly Plrwles slapdsn 5l wyls 3
sle iSly g Jolw codled mais a5 swa NAD?
ol g 8ly jo oS0 it | (Jsho ot
30 ol ccawl NAD® aciejls W cpigipe o coupil
(S cosgass aile Sl eyl Ll
25 L ysgi Olire (35 el g (S S
Sl o ools plas (V) ol oo i3l glolins
Sl pm 9 ol slooaSeas 5l e ybgs
Folbw Lty (F) aslos) S92 50 ;0o Jobo g (Jobow
A(0) aupd o il soaaie sla, Syl 5o,k 51,
3l eolgils SO T LS slapuig b pdgs
Ol 55 cas Pls Gyt Lol
SIRT2 §SIRTI . el o0ty oLl (pudeip i

adly g)9uSgie )0 SIRT3 4.5 « pedogimn g did 5o
SIRT7 §SIRT6 5 mesdlygis 3 A ) ysizead SIRT3
5950 2 byaiSeie SIRT3 (£) wsylo 1,8 s 5o
slaac sl o)l 5o (213l Gyl sl a8 el
Sg ¢ (2lde olge AoluSTasle (6)0Ssie (sim)
OpeeST Jled laaigS L abolio g 0,5 JLadys ATP
b zolw Lia> ;0 SIRT3 o ized ol 1550
09Il Jlisl sauSpudass 9 0uS oo il i ATP
olaid cowl oud 00 (ol mg38l . conl byaiSsre
sle gl 4ol 2oli3l L YLax>ISIRT3 5405 g
(I s (V) el BLS o w il L LSy
L Sl Ll 51 SIRT3 ials el oas azss
=25 0 SIRT3 . (A) 8)lo LLSI 80, Slae 2als
PGC-10 3o)b 5l (2byasSsiee sloos)r) g g
S8 o Sy ) (2l aSaiee e 9 () Syl <8

Yy



ohlen 5 Sla,

5 s Jsilesy JaSe g it apats _iglis yad 3

o Pl (28 slapagin €95 58 by 5|
FOo-Y00 0o b Ly o153 e dale Yo 5 (olmo (50
pode olSCails Clacl pole (slajpaghy 350 5l o5
oacis pgdae a5 Loul 5ot (gylanys L) Sy
=l sl omlile () vy sledh i
(Srm 2>lo Olye) (o slagpge (olis
oo SO l_assos.oﬂ‘@z)’” Slayl 8 L o sl pas g
2385 51,8 7 Job gl 050 « Al £33 i
99030y lawl 3o recwl o diw ol g3 oyl
J3b gl (anz) iolejl oo L 4o Ve oie o
9 dox (33,5 el 9 (53 Lwlidl do o 51 o o Ll
(oo S5, L slalginl o o) asliion £ o 90 (y0ls 51,38
L bl sl anz 5o (lla (S0ga] 0 cana 5o
al38 (ol Lol b olisl s pe) alie slosl
0,5 lwln ]y aliw sloslasds 0 oo dasgas
9 omed (09tS g adox 5l (6508 Jlasl dlwga)
s lolid) Jsb dlpe g9 sl (Lol 4 azr s
g 485 FO o a0 (o (g 0 a0l (a0
o5 031 )13 ko aslie slsl Uy bl dlom e
a5t 3l am |y g Ao (50503l 8
Wals s v b aolitin (sl 51 (S0 00,5 ool 5
blsy shlo g (conSo e o) JB Ao o 51 (055 UsS
e Ao cdom (0 (S § S S5y L (555 BoS
bl Gl paw 9 p90 Jolpe ols plosl aado aw
O30 g (olmo (hge yo alissl dlsl>
Lo elid 3anlin b abgy o slaools jups s Lo
poe (i (Sl e 0 (sl o lans
Sl Lo 3903l (oo caodws (a5 (5S> Pl
Ol Ggsjl 390 Lo gogasl ¢ (cpes 03], 3 Lol
ad>re 99 Jolts gajl (ol 0BT )18 55 (YY) 5L
o Laddo e us 4 b_saﬁ.nj)_a Jacol o sl
oy 5l g -0 LT3l olae geayl (nz) Gioles]
bl (Sogail yo caaz 50,5 1l g (g5lelisl
ouis b cdlie g (ley g oot 4 nlidS aas jo dae
5 Sle 2r0) 095U 3ble )3 (e (g o
‘5_.:93..\.'3 (fth)) Ko .IcL«.uy > ((5_]4».’790 =0
Ethovision, NoldusTechnology, version7 die_isge
4\_'09.3).4 (_ngoQ‘é LAl Ja_ua «Sg J_»A.A.A 4_:1.:‘) a as
&S (2o gy Vo G 0B oy 9 Sgleex

Ol s (59 SJlod 5l (U (65,5 35S
Slade ioldl Logn oo Jobw ATP/AMP s
Sl g9, 9090 L AMPK (aiss JLed oo AMP
codled oes o ioldl ]y SIRT3 Ly « Slw,plo
0 s S e aslys e Yazo! 9
Czgo g abl ansls bipdew codlad o ol
2 Exoye o=l 0t Laol ente 3, Slee 2ol
3 -l 00 pylae Loy 48,50 00 Lo iy
0 s 5o a5 (Yool) Gl Sa 5 (ugaadly Giogn
ke Cdp od pelas (b plal osle g 5 g
(OB s 8509 190 252 59y aildbogly iyyg cdlad
Btz 53 () AuS o omlais Sl dliae o |, SIRT3
il i ge doals 9l (ymyed (Yolo) (e 0,18
odas ;5 SIRTT g PGC-10 JLsd 805,58 o5 obaws
Olis (dzd gols e L (VA) ot lus] Sl
dlac ;0 SIRT3 ol o 18,5195 (55, (yamga ols
Oy Ol 1o Gl ol (ol o ¢ B0 g (s
Sl dlae jo oiyys ol dlwgay SIRT3
S5 50 Jghow D9ty o a2 )0 A5 b oo 2o
5 ez SOD2 §SIRT3 5,0 il oy iovan .(19)
(Vo) 0 0000 grac ool ;0 (a0 iyl

01y (Fis 2l 29l (559 Lllad S Ll
9505 Ol L |y (cped slaalag asles ol 8l as
eolbe bbb g el Gl s g yiden ol
29 e S8l g aal axnsls (oped slaalay (o
Sy 0 54 (s 0 0Slgl g0 (Sos o2l it
S ol (slegog el ()5 e lad g4 0]
oS 42 A Joy5l93) Sl aSl s az g5 b (ines
8 g Sl dlac o lin slag Bl 5 ol
(539 s 8ISl 4 Wl e 55 L Olays eyl
A o ol oo acal ade A8 el o
diile golse 5 (iyg dlad Sl )y a0
L el ol (5558 clldacs LT a5 Joyslss)
Ol il (6550 SIRT3 (ilg ooy ,S00Ss
HIT (o259 cdlad 51 (s Saa L ol ingi
Gz o o SIRT3 ladie 1o Joplys)) JmoSeo 5 i
2bS plosl o (e slaige L3

OR93 (9)
5 Slrmgi 9351 ol it gl SLadiged

YA



¥ oylos /10 0y93 /VFo) 5l

S cadlad g 45559 (S590gurd i

po sbes! S 51 3T cog Ll yo aloldd (uyes
0 0 odymicw (Lactate Scout-EKF-German)
o o slagossl pinll slaghy,
9 (o Ao B 12) GBUS 92 (ogmate (e )3 09y
So,b/ by ds > g ol 5 sl d o YYY sleo
Sylailiwl glice g ol au aslohl wyiws § azel)Y
5 s 3o U1 00y e 3l sl -0 (gl
=hree slagige upaly (St S slajine
A3l o el FA L (g ol sl Ol o
Jiol enle) by (olmo slaise (ped ol
Clacl psle Lo tags 5550 B dras (U
39 e 50 (AANFP/0) HleyS (Svg pode oSislo
92 L (S SemSl6S JoS Ao Joate
B oS sl g S0t aaS g a8 )T 1,8 S
ol anle ol SSb o g oad lor o 59y oo Pl
L G 9 3l U (yyimag Giolsjl (sl 5 0
O Sl 230 ()l ST~ Ao gles yo o
D Giged G 59y La b lanl (g laie
la5lnl i 3l oolaiwl g 0)580l gy dn e
P9y b drlone Ladiged (igp onlis cibale
5l oolawl L SIRT3 jlade s (gl DL (g
9 (Anti-SIRT3antibody sc-365175) a_Jgl gols gl
5 (Rabbit anti-mouse IgG-HRP:sc-358914) aqls
395 il a8 el (s-32233) : (6¢5) GAPDH
rilning) Sy 5l gnio y95 5 b )S oLl S5 el
B o el slai oSl as eos o Ld )
Al gy Imagl jl8le 5 5) oolawl L La o lud
Sl Jli3ley dlwgas (Laools :gylal Judexi
0990 sl 4SOl 5] e ot g an s SPSS26
oS biiads s ol Sg Lt (ysegl b Laosls
b1y 3T el 31 cLanyiine gl (s090 slolins
i 0 eolitwl (S§ mdins gyl g a8l
A0 gHlelP<o/ed Lo ygesl soles sl (slolins

Sls ol 5, (550315l usilylg Jodoes (g0l i

et A el 5l e 09,5 o ;0 50 e Soga)l (539

o=bls J=lows gsil () Jgaz) wslas (glolins
o Glolime wglis sls lis (P<e/o) ab S,

ol s S Pl gaals sslis jials
ain SO La gogeyl den LaSad iagn o)l
il b leal oy Lol el 5,5 51 e
(o sblaw Ao glag)l g o gl VAo (lad) Ulg>
o=l Jsl daadz 50 0051, 35 |, (azan S o dd> 0)
Sl ys Gl g cBs el L Lagogejl cad>pe
les (Siles 5 o giles Be ol Gae L SUlg>
ey Ly wuxdS L8 olS il days Yore/d
Sloads> ;0. 0005 Ls ad B ma Sose 4 olgsdo
5 g o aiz (sl oy b (bt sl gy
Ogr il celildmias Gk sl s aids S
LA o 0818 51,8 Ll o 0,Lgs 5 00 03,91
sleelo FA cn i85l g s p gl Sl Ghe)
4o ke Lo gogail cgiluoleal dnl (o5l G ls
099) € 095 1w (e 09,5 1) WO o 09,5 7y
039) R 09,5 «(Fof£¥o (459) EX 09,5 «(p,5 FIO2YY
M 09,5 g (p,5 Fo1£Y) (439) EXR 04,5 g (5,5 Foox Yo
L glail Yoo VF (EX 09,5 . (5,5 Feox¥) (459)
o=l -asols plilly cog jo o o linl agline L
S At 5 33 duns) A (A e Ay (5559 duoliyy
5L Ole b HIIT (503 )0 - 285 plamsl (b 53 59,
2B OS2 B39 9wy A (gl dzie 50 adsl sus Jlasl
Lol Gl s o S azie ;o 45 05y oo Sige
9o 039 Aoy F L Lo Sogel T dan 10 g a0
095 9335 505 (myed € 09,5 (YY) 050,509
Jad=e (serva-10700-Usa) Jg,51,93, JoSe 3l Ladd R
5105 o 5l sy S (M) ol i 5305 5
hse 7R O 39 ASskS o bl 4o oS e eailys))
oS EXR 09,5 sla gagajl.as0)s wdlys ((2lhoe
asols alesl Jgpslyesy wdlys L oo |y Lo HIIT
(G201505-13-China) CMC Jsloe (M) > 05,5
035 A IS 58 3 05 b1y s S
0355 eyl .85 lonil S ia e (M g EXRLR)
Ears 1y 995 e 51985 e el i [EXR
O3 - G198 51 (23U ,Lad (38) o5l sl 395 o0
Oley oymyige 45) p5 puac (EX 04,5 aslie) L HIIT
5058 595 725 53 (Sl (ormb (a8 Ay )3 (e
(V) B850 plaml (Shomrnl GopeS Saa )
po— 9 ol laaader 5o (ropes ot (bl sl
09,5 95,2 (2l Lo ige > wLSY axia 1o

Y4



ohlen 5 Sla,

5 593y oo g Lt doss  oglis oy pe 3

ugLO.’ quf 03;1.) 4...».._.3[.5.4).) J)L’> °5)5CJ-:")=’C)3)§‘
oasoolatuwl Pelw Jote Lixepas cccilas g)lolise
ol 7ol 55 (3B R §EXR 05,5 55 P> lacas
09,5 ;0SIRT3 jlode yuizad - Cowl ailas 09,5 9o
g2 it M gC 0,5 L aculiie )0 (g)loline jobasR

)13 3529 09)5 @ ;9 SIRTS (g0 Oliee (=lie
PER R S5 JUPS| PRI EFRTE Y PR ES)
M R (C 05,5 dgliin ,sEXR sEX 04,5 ,5SIRT3 laie
ool Lal (Y JSCi) P=e/00)) 00 piion (5 lobine joboas
(P>e/0l)) .>9_¢.3)|.>L;.’.A EXR gEX 03)55.> ) u_:5Ln.’

i 9 g ¢ Jol (slaaian jo (o S Suge (055) 039 (eSSlie ) Jgu

3yl Glm! oeSiles slass 09,5
YE/AQ $10/5Y F JyuS Jsl dzaa
¥1/30 Foe/YY # P
Yo/\Q Yoo/ YY 4 JoSe
¥1/04 £o)/¥¥ s JoSe g el
Yo/$A foF/FF 2 Oy
*\/of F1a/YY 5 Js pos dusn
Y5 /59 1) /o0 4 S
YY/AY Yav/ff 4 JoSe
YO/Ye FAF/YY 4 JoSe g el
YA/EY fof /YY 2 R
¥o/7) £Y0/08 $ Js Py drzan
YY/YY FYV/AQ 4 P>
vE/5V Yae/5Y 2 JoSe
VW7o YAe/YY 2 JoSe 9 ozyel
Y4/98 Fod/YY 2 Oyed

JoKo 9 (s« JoSo  J S (sLoog)S )0 it 5 poe ¢ 3l (sloazan jo  Llmo sla bge (39 (2

< A

<

RORIRY S99 6)|QLM ugl.(u u—’r"*’ﬁ

o

SIRT3 T — ——

=45 KDa
GAPDH "N i e - 0.

< <
- &

(%0)SIRT-3 (.55 3 oles S yonis
s

d
d y
b
. a . I l
Jr=s Pl s ot

oSt gyt

/ JoSo+ (33303 9 (33303 « J9 531y §B0g S L sloline igldi Silo :a .Wog S cps SIRT3 /GAPDH (459,50 5ludio duwlie ) i
J.n&n ‘Jﬁ: ‘Jﬁfdhog)ilg)‘olixa ugm;bd /‘J.AS-o+u.:}w(¢.’)u‘J3L'> “J)széuos)flg)blm ugl.ﬂa)i)l.u :b

Yo



¥ oylos /10 0y93 /VFo) 5l

S cadlad g 45559 (S590gurd i

5Ca’ ol L) AMPK g - Jg09a]lS ales 51 Ca’
o 38 oyl ot JLed oS (g5lslol, ATP 5s e
SIRT3 _jislidl s 095 dogs 40 J?L“’ Olayplo
Ylazs! L apass =03y9 cdld ol b L ogt o
4l AMPK g oy J505)lS (6l punce (55,5 JLab Ly
Lo jiogis ;0 izmed . (YF) a2 ioliél |y SIRT3
s 0580l 55 by NAD" il sl oot ounliics
OBl (YY) gd e i cdled iolisl
b 5090 U wilgs o yol> ig5. SIRT3 Hlolixs
Iz bl b sla g, Bl 5 (Sl L 5l
NAD"/NADH (slgzone (il azesi 58 9 (obyasSgane
cadld aile (Sanipl eyl bls jo iacab
ATP s 5 Jobo (55,5150 Lade jglareds (259
NADH (g, iy (> jlodio (ga S ATP L 8500
Oil¥ NAD" (glgiore dmes )0 g 99l oo 0S|
NAD" 4 aoly aSSIRT3 e Jled ol plo (sl oo
Sy diSyie 45 Lol 51 (Y0:YY) sl oo yiolidl ol
o, Slos ;o Pl cacul (6550 adgy (Lol plas]
Gorb 3l Sl sl g anasgi ;3 Yaio| (6,0 5m0
DA (5y385ge Al L 550l 5 (65,50 oS alS
29 el Sre b (6)0Ssiee Pzl b o)l
Oz - 3l0 (o35 bl e Job 2l ases
SIRT3 §PGC-10L 5 (5,ld531 5oyl 51 vyy9 ol yas
2Sse 350k b bl slaaild (iolidl e
Aoy (Bpas GaST ioh3l ROS g pals's
leST adysind g s in (ileST S9ge
RURWLPTA L pU 3P SUOM | FL 'S CH P S IR P
Ol pts W9y oyl (Vo) 020 0 wlfe!l)(_g))_,l‘_gL@La.,
SN 5 (9lis e slie csale o Yoo
NAD*/NADH (slgome s lisped aseSml yido
St (luST codl als sl 6 Ssl
Sg-bee bguye (il cBlane A8 w3l 5o
oa-toylal 7olt (ogamed g Cuplive 3529 L (YA
zle .3)10 0929 5 2gads zlis (YV.YFYO)
S3lgp s 4 93 151 (cmy 0 (Y1) ) Sem
Ao adids ;0 yxe Yo e L 019,555 59y 9299)
dlac SIRT3 )l udie o (A )3 g, g « duBd Fo bl
ols plis mals ausloy  Slhoo (s (s9l890
)5 9929 59 (el 09,5 SIRT3 jludie o (Sglas
ol ol s dan g0 aseolisS 590 Yozl (YY)

Y\

SpSazs g Lo

Oy azae yien ol plis ol Jiagh mols
SIRT3 ,lolixe ol cmge Lz wous ogls
0 b o e slagige b ol o
i B polas (Yool O )Sad g (gl 2ogi
slagise = lss 2,2 69y aSldbgls Gages asie
el ioldl L waw dlac (o SIRTS (slasancan
o3 (Yor7) o) an g oed el (ol b guncas ()
0195 )l55 59y g HIIT (opes ain et 5l Gy
933,5 oanlie Bl g Bla S 09,5 L anlite o
Ohleen 5 (e 2l g 7ol b gnen (Y0)
o Les HIIT 259 cdled asols las (YeT)
=rme slage pie (Sliey 0ol )3 SIRTS (2ol
(Yooh) ohSon g oY puzmen (YF) 098 o0
5O SIRT3 pebass 05lg5 co (=9 (ymypod dslo LS
L)“""‘)B‘ A.\.AJLM»5 013—7 03)590)_:@)& (S.J&MJ dlac
dlac SIRT3 o3l (Yo¥) o), om 9 Lix (YY) o
S (29l (o9 Cedlad aie cta 5l o |y 5890
Loz izeo® - 053,5 ()15 (0105155 59y 0999)
=y Sadlad 15U Glie wo S Ol LS
35 4o azgi b alSul dlac SIRT3 (o Zgy oL
i (YA) Cowl glise  dSCul dlac E95 9 oS
(YY) pdaie (39 (ymyped a5 A lo0ls ylis Lo yiovgso
C}J&u () e sS_’)‘)—‘.oS Q..Laot:’js B EEE)
ez b olplo caes o (iolidll) alac SIRT3
=5y9 Sedlad caS (lg5 oo Lo g alioe ol
Olgd &2 L 01,5 )l (595 oozgs 955! ax HIT
SIRT3 o ol )dul; ldbgls asgs g L ax
codled o5 ot 4 SIRT3 Ylass| g ool ansls
SIRT3 gy (ypizad 9B 0wl 3o )9
(Y9) smas <8l )0 az g (Y0) SNac el 0 ax
aales poldl o9 Galises glawals 4 b ;o
SIRT3 Cedgys oo aS ols olas C—’L"" u_>‘ cesl
0upd Slalllac ;0. 058 oo Jolow o9 Sggs
Cedled (o0 098w SIRT3 (5 L sl yige jo 0o
azdl poals 8 dlac g dSCul dlae )5 AMPK
g0 Sl dlac SIRT3  _iolisl odass Ll e o]



ohlen 5 Sla,

5 s Jsilesy JaSe g it apats _iglis yad 3

8ls 55 .0 (ol BLSIRTS gebans il o L
=5 9 Joresy 5 L oo (ool el Jalas
Jorhes) JeSe o o (olgias L a5l
g0 yiug §lolixe Heboay SIRT3 mlas  olsdl
SIRTS gehaws 33,2 Yo 53 (295 (05 sy o0 234
oS bl ol 1 imra Sl sl Sl 113G
ROS dlawoly LmtDNA ol jieals au SIRT3 ol
dod e ) Jloaxl (ol 4290 ol 393 o0
SLeairisg )0 (s Sadld 5l ol Giohsl a8
SU19SIRTS o594 Jolw yae Jobo (inlBIL Lasye
)l:ﬂ}‘ §9992 L 0lgSon |y (2 lyasSyiee 3,Shae o 0
plos ddslae oud 0uus . cils iyys cadled Sleyo
=l gole (53lg wlaze (pped 5 Sy slme g
3 (el oyl 5 g Sl danags (8
Gl LS Eaeme 3 358 o0 3) e s
Sand 9l el sl aS ccul ol o s ol
JoSe 8lhys g g olian s HIIT) o5 x> g YU
slaige b8 3L )3 SIRT3 9t oo Jo593)
9 oS €95 o=l OleSise 9 993 0 i (e
S ) e (oLl sl sl JoSe
ol §uiod ol (pizred 00 00 anell
Logpioly wad b ool sladsly asols las
it [ B 55 e 9 5 (2o Lo oge
iy Ay o o8 |y limde Lo sl 4
J5r3h33y 99050 Gl gl 0,8 ol (yas dnal
9 9-5b 0z Joyilhe) (Bras Ol aSol e a0k
el cmlie Cilises iy 0,31 das (1,0 LT 4l
or Sl e Sleiing sl 092 (o 00L 590
ol a8 el ol Lol 0, Shae 5 o iy 153250
93 wd b 5 (awdVb Jalge L ofon Loy
Clad 4 sl )0 45 igyn (slay Ll g layina o

(g oy « Mg oo (5310 lely Jsp5Tya3y 5 iy

o sluals / sals
Loyde (5,50 (glanwgs dlu, 5l axs S, allie ool
5 B9ye o8 2l (o559 i dsmsd Aty o (Sl
Sl gobin . ccnl Gl olBisly 1S sy S
00 (el gt Sygots o b ol ol

SIRT3 jlade yiolidl (gl o)y oo iy g ol 0090
il 5l e S SYsb 899 a0

SIRT3 (g, Hladie ol las ol «yizran
O3l R 09,5 L aswslie ,0 EXR g EX 09,5 90 0
OhlSan g (e zalo L as cowl asls g)lolis
0L 5590 Jadl 5855 10 . (YF) Cawgunon (YoTY)
oS «Jorhs) sLeeg)S (S-S SIRTS jlade (VeVe)
9 o9l mred arheny 9 9l S (29l
U8 09,5 o Comns J9393) 5 (50915 el oS5
o8l ol s el El8I (g loline j5boas
S92yt (29l GmpeS 9 (o9l ped 09y 53
9 509l (el Sgline Cpale an ly it 9g) (-
Sloome o Slipped aigS il podn )35 g (gl
mlaSTecd b als 3l 6, Ssl> s NAD*/NADH
Ol Blae oLl (Sl ddlae )5 (b)asSsie
(Yo10) ohSan g oy (YY) 0l 00ld G oy
slooais s 5l (egia Jophey w05 ole
iy g 0yl g9t )T AS (V) sl (i
SIRT3 $acuS s 9 3,145 oo ;36 Loyt oyl
A 5550 SIRT3 1 Jo,5l)95) 51,8950 - (1Y) sl
50 Jarhsyy ols ol (ohudiss slaasdl Lol s
e s 9 Sl 12530 (550 slg g ol
3L59,908 NADH 525 3yl 51 (65,51 Ly o5
= olizel 045 o NAD*/NADH cocus yilidl g
i3l o NAD" 5L by oyl 45" sl oy
L Jayl93y - (7F) 998 oo SIRT3 4 diansly (5 pane
o282l SIRTI 2 4 alox 5l alises sla s sLa!
39 9t ee s AN S50 (Bgye (ol 3 Shes
O3 Ol sazme )l 5l (b ol ol 50 8
L gluwpglio SOz Ecl g 0uS o cladlo
Flex 855k (ogas )0 (IS Hebas  (Y0) 592 o0
OlsSisn Jarlhay JraSe 5 (9 el oLy il
bl 2Bl Jopihey) 53 Sgrge Jod by S
O9bglS ale Jgloysys (—inluSTos slo gyl
amTOR Sluwyply jomne )lge YL g jlansTy
L2 ogls yais olsgS 51 cumilos SOD2 i Jled il
SIRT13 asbe ola g ool coles 5o
2 25 ooy sileSTas cod b ol g
H(VF) 095 o0 yoe Job 22ldl g (6 0l

S (29l (mped ol regin oS (bl

Yy



¥ oylos /10 0y93 /VFo) 5l

S cadlad g 45559 (S590gurd i

Abraham NG, Bellner L. PGC-1 alpha regulates
HO-1 expression, mitochondrial dynamics and
biogenesis: Role of epoxyeicosatrienoic acid.
Prostaglandins Other Lipid Mediat. 2016;125:8-
18

11. Cheng A, Yang Y, Zhou Y, Maharana C, Lu D,
Peng W, Liu Y, Wan R, Marosi K, Misiak M, Bohr
VA, Mattson MP. Mitochondrial SIRT3 Mediates
Adaptive Responses of Neurons to Exercise and
Metabolic and Excitatory Challenges. Cell Me-
tab. 2016;23(1):128-42.

12. Green MF, Hirschey MD. SIRT3 weighs heavily
in the metabolic balance: a new role for SIRT3 in
metabolic syndrome. J Gerontol A Biol Sci Med
Sci. 2013;68(2):105-7.

13. Knutson MD, Leeuwenburgh C. Resveratrol
and novel potent activators of SIRT1: effects on
aging and age-related diseases. Nutrition reviews.
2008;66(10):591-6.

14. Li H, Xia N, Forstermann U. Cardiovascular ef-
fects and molecular targets of resveratrol. Nitric
Oxide. 2012;26(2):102-10.

15. Li H, Xia N, Hasselwander S, Daiber A. Res-
veratrol and Vascular Function. Int J Mol Sci.
2019;20(9):2155.

16. Chen T, LiJ, Liu J, Li N, Wang S, Liu H, Zeng
M, Zhang Y, Bu P. Activation of SIRT3 by res-
veratrol ameliorates cardiac fibrosis and improves
cardiac function via the TGF-B/Smad3 pathway.
American Journal of Physiology-Heart and Circu-
latory Physiology. 2015;308(5):424-34.

17. Tyagi S, Sharma A., Aggarwal G. Clinical and
medicinal application of resveraterol: a reviwe.
International Journal of Pharmaceutical Sciences
Review and Research 2010;3(1): 49-52.

18. Gurd BJ, Perry CG, Heigenhauser GJ, Spriet
LL, Bonen A. High-intensity interval training in-
creases SIRT1 activity in human skeletal muscle.
Appl Physiol Nutr Metab. 2010;35(3):350-7.

19. Hokari, F., Kawasaki, E., Sakai, A., Koshinaka,
K., Sakuma, K. and Kawanaka, K. Muscle con-
tractile activity regulates Sirt3 protein expression
in rat skeletal muscles. Journal of applied physi-
ology.2010;109(2):332-340.

20. Huang CC, Wang T, Tung YT, Lin WT. Effect of
Exercise Training on Skeletal Muscle SIRT1 and
PGC-1lo Expression Levels in Rats of Different
Age. Int J Med Sci. 2016;13(4):260-70.

21. Dutt Way W, Soga T, Parhar IS. Aging and
chronic administration of serotonin-selective re-
uptake inhibitor citalopram upregulate Sirt4 gene
expression in the preoptic area of male mice.
Frontiers in genetics. 2015;6:281.

22. Walsh RN, Cummins RA. The open-field
test: a critical review. Psychological bulletin.
1976;83(3):482.

23. Ramos-Filho D, Chicaybam G, de-Souza-Fer-

OlesSs 8 line allin oyl djtgooui)o ooy ‘aLo_‘;

IRHPECRIRS

&l 2y
PRYPELI PRS- PN PRI 7 WANWH KPP W ) X CIWTY
3la0 05> g ol dlae

(S10y8 9SS
S oleS Siop pole olStils liing 555 5l
Sl 33,5 ol 31 reagin (ol plamil g Lol
SIS

&b

1. Cui, Hang, Yahui Kong, and Hong Zhang. Oxida-
tive stress, mitochondrial dysfunction, and aging.
Journal of signal transduction.2012;(2012)1-13.

2. Shin, Jung-Won, et al. Molecular mechanisms
of dermal aging and antiaging approaches.
International journal of molecular sciences.
2019;20(9).21-26.

3. Fritz KS, Galligan JJ, Hirschey MD, Verdin E,
Petersen DR. Mitochondrial acetylome analysis
in a mouse model of alcohol-induced liver injury
utilizing SIRT3 knockout mice. J Proteome Res.
2012;11(3):1633-1643.

4. Guarente L, Picard F. Calorie restriction the SIR2
connection. Cell. 2005;120(4):473-82.

5. Vaziri H, Dessain SK, Ng Eaton E, Imai SI, Frye
RA, Pandita TK, Guarente L, Weinberg RA.
hSIR2 (SIRT1) functions as an NAD-dependent
p53 deacetylase. Cell. 2001;107(2):149-59.

6. Corbi, G, Conti, V, Scapagnini, G, Filippelli, A,
Ferrara N. Role of sirtuins, calorie restriction and
physical activity in aging. Front Biosci (Elite
Ed).2012;768-778.

7. McDonnell E, Peterson BS, Bomze HM, Hirschey
MD. SIRT3 regulates progression and develop-
ment of diseases of aging. Trends Endocrinol Me-
tab. 2015;26(9):486-492.

8. Winnik S, Auwerx J, Sinclair DA, Matter CM.
Protective effects of sirtuins in cardiovascular
diseases: from bench to bedside. European heart
journal. 2015;36(48):3404-12.

9. Palacios OM, Carmona JJ, Michan S, Chen KY,
Manabe Y, Ward III JL, Goodyear LJ, Tong Q.
Diet and exercise signals regulate SIRT3 and ac-
tivate AMPK and PGC-1a in skeletal muscle. Ag-
ing (Albany NY). 2009;1(9):771.

10. Singh SP, Schragenheim J, Cao J, Falck JR,

Yy



ohlen 5 Sla,

5 s Jsilesy JaSe g it apats _iglis yad 3

tochondrial deacetylase Sirt3 in regulating energy
homeostasis. Proceedings of the National Acade-
my of Sciences. 2008;105(38):14447-52.

31. Little JP, Safdar A, Wilkin GP, Tarnopolsky
MA, Gibala MJ. A practical model of low-vol-
ume high-intensity interval training induces mi-
tochondrial biogenesis in human skeletal muscle:
potential mechanisms. The Journal of physiology.
2010;588(6):1011-22.

32. Hodge T, Starnes J, Feger B, Hixson L, Harris
MB. Effects of exercise and body temperature
on eNOS, SIRT1, SIRT3 and Hsp70 expression
in rat plantaris muscles. The FASEB Journal.
2014;28:1164-6.

33. Afzalpour MS, Sarir H, Zanjirian Z, Mohammad-
nia Ahmadi M, Ghasemi E. The effect of vigorous
continuous and interval exercise training along
with resveratrol on SIRT3 and OGG]1 proteins
in the liver tissue of male Wistar rats. Journal of
Sport and Exercise Physiology; 2020:13(1):111-
127.(In Persian).

34. Desquiret-Dumas V, Gueguen N, Leman G, Bar-
on S, Nivet-Antoine V, Chupin S, Chevrollier A,
Vessiéres E, Ayer A, Ferré M, Bonneau D. Res-
veratrol induces a mitochondrial complex I-de-
pendent increase in NADH oxidation responsible
for sirtuin activation in liver cells. Journal of Bio-
logical Chemistry. 2013;288(51):36662-75.

35. Singh B, Shoulson R, Chatterjee A, Ronghe A,
Bhat NK, Dim DC, Bhat HK. Resveratrol inhibits
estrogen-induced breast carcinogenesis through
induction of NRF2-mediated protective path-
ways. Carcinogenesis. 2014;35(8):1872-80.

36. Gertz M, Nguyen GT, Fischer F, Suenkel B,
Schlicker C, Frianzel B, Tomaschewski J, Aladini
F, Becker C, Wolters D, Steegborn C. A molecular
mechanism for direct sirtuin activation by resver-
atrol. PloS one. 2012;7(11):e49761.

reira E, Guerra Martinez C, Kurtenbach E, Casi-
miro-Lopes G, Galina A. High intensity interval
training (HIIT) induces specific changes in res-
piration and electron leakage in the mitochon-
dria of different rat skeletal muscles. PloS one.
2015;29;10(6):¢0131766.

24. Shafiee A, Gaeini A, Soleimani M, Nekouei A,
Hadidi V. The effect of eight week of high inten-
sity interval training on expression of mir-210 and
ephrinA3 mRNA in soleus muscle healthy male
rats. Journal of Arak University of Medical Sci-
ences. 2014;17(3):26-34. )In Persian(.

25. Fathi I, Noorshahi M, Haghparast A, Fallah
Hoseini H. Effect of eight-week aerobic contin-
uous and high intensity interval training on lev-
els of SIRT3 in skeletal muscle tissue of Wistar
rats. Journal of Sport and Exercise Physiology.
2015;8(2): 1277-1289.(In Persian).

26. Mehrabi A, Gaeini AA, Nuri R, Daryanoosh F.
The Effect of Six-Week HIIT Swimming Exercise
and Resveratrol Supplementation on the Level of
SIRT3 in Frontal Lobe of aged rats.the neurosci-
ence journal of shefaye khatam.2021,9(2).48-59.

27. Lanza IR, Short DK, Short KR, Raghavakaimal
S, Basu R, Joyner MJ, McConnell JP, Nair KS.
Endurance exercise as a countermeasure for ag-
ing. Diabetes. 2008;57(11):2933-42.

28. M Xiao, X Xu, J Lu. Effect of High-intensity
Interval Training and Accumulated Exercise on
PGC-1a and SIRT3 Levels in the Skeletal Mus-
cle of Rats and Bioinformatics Analysis, Interna-
tional Conference on Information Technology and
Contemporary Sports (TCS), 2021.215-220.

29. Chen D, Bruno J, Easlon E, Lin S-J, Cheng
H-L, Alt FW, et al. Tissue-specific regulation of
SIRT1 by calorie restriction. Genes & develop-
ment.2008;22(13):  1753-7.

30. Ahn BH, Kim HS, Song S, Lee IH, Liu J, Vassi-
lopoulos A, Deng CX, Finkel T. A role for the mi-

Y¥f



r,’ SE P Journal of Sport and Exercise Physiology
e‘\?A/VAI Autumn 2022/Vol.15/No.3/35-45

Comparison the Influence of Various Intensities of Aerobic Training on
the Expression of RBL-1 and RB1 Genes in the Subcutaneous Adipose
Tissue of Male Wistar Rats

Maryam Shavandi!, Saeid Naghibi?, Mohammad Shariatzadeh Joneydi®, Maryam Vatandoust*, Ali Zare*

1 Department of Physical Education, Payame Noor University, Alborz, Iran.
2 Department of Physical Education and Sport Sciences, Payame Noor University (PNU), Tehran, Iran.
3 Ingtitute of Physical Education and Sport Sciences, Tehran, Iran.

4 Department of Physical Education, Islamic Azad University of Karaj, Alborz, Iran.

Original Article

Abstract

Background and Purpose: One of the most important methods to cope with obesity metabolic disorder is
to do exercise activities that are both effective as a prevention and treatment. Since the expression of adipo-
genic genes such as Retinoblastoma-1 (RB1) and Retinoblastoma like-1 (RBL-1) proteins are effective in
adipogenesis, the aim of this study was to investigate the influence of various intensities of aerobic training
on the expression of RB1 and RBL-1 genes in the subcutaneous adipose tissue of male Wistar rats.
Materials and Methods: In this experimental study, 32 male Wistar rats (eight weeks old and weight: 237
+ 33 grams) were randomly divided into four equal groups: control, high intensity training (HIT), Mod-
erate-intensity training (MIT) and high-intensity interval training (HIIT). The treadmill training protocols
consisted of eight weeks, so that the HIT training consisted of running at a speed of 20 meters per minute or
with an intensity of 65% of maximum oxygen consumption (VO2max), with a gradual increasing slope for
30 minutes. MIT training consisted of running at 65% VO2max for 37 minutes and HIIT training consisting
of four bouts of high-intensity intervals with four minutes running at 90 to 100% VO2max and four bouts
of low-intensity intervals with three minutes running at 50 to 60% VO2max (28 minutes in total). 24 hours
after the last training session, the animals were sacrificed and their subcutaneous fat tissue was removed
and gene expression was measured by RT-PCR. The obtained data were analyzed due to lack of natural
distribution using Kruskal-wallis test and Bonferoni post hoc test through SPSS statistical software version
24 And significance level was considered P < 0.05.

Results: The results of the present study showed that the expression of RB1 gene was significantly reduced
only in the MIT group compared to the control group (P = 0.027). Also, RBL-1 gene expression was sig-
nificantly lower only in the HIT group than in the control group (P = 0.028).

Conclusion: Since in this study only MIT and HIT aerobic exercises with 65% VO2max intensity could
reduce the expression of RB1 and RBL-1 genes, the use of this type of exercise to improve metabolic dis-
orders and inhibit adipogenesis is recommended.

Keywords: Aerobic Training, Subcutaneous Fat, Retinoblastoma Protein, Obesity.
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Abstract

Background and Purpose: Resistance exercise can reduce inflammation. On the other hand, garlic sup-
plementation may have beneficial effects in combination with resistance training due to its wide-ranging
effects, including its effect on inflammation. Therefore, this study aimed to investigate the effect of eight
weeks’ progressive resistance training with garlic supplementation on serum hs-Crp levels and insulin re-
sistance in overweight young women.

Materials and Methods: Forty-eight healthy age range: 20 to 40 years, randomly divided into four groups:
resistance training + supplement (age=31.3 + 3.1y, BMI=28.2 + 2.7kg/m2), resistance training + placebo
(age=30.7 = 3.8y, BMI=26.4 + 2.4 kg/m?2), Garlic supplement (age=27.9 + 2.5y, BMI=26.7 + 3.9 kg/m2)
and control (age=29.7 + 3.8y, BMI=28.8 + 3.3 kg/m?2). Before and after eight weeks of training period,
anthropometric data, one repetition maximum (1-RM), C-reactive protein (CRP), insulin and glucose were
measured and insulin resistance (IR) was calculated. The subjects of the training group performed a pro-
gressive resistance training program for eight weeks, three sessions per week, including three sets with 10
repetitions maximum and one minute rest between sets and movements. Subjects in the supplement and
placebo groups took two 500mg tablets of garlic or placebo daily in the morning and at night with a meal.
Changes in the results before and after the in four research groups were examined using one-way analysis
of variance. If statistical analysis were significant, the Bonferoni posthoc test was used for finding the place
of differences.

Results: Significant decrease in serum CRP levels, insulin resistance and glucose was observed in the
training + supplement group compared to other groups (P < 0.05). In contrast, insulin levels did not show
significant changes in all groups (P > 0.05). Regarding body composition analysis, the results were accom-
panied by a significant decrease in fat mass and a significant increase in lean body mass, especially in the
training + garlic group (P < 0.05).

Conclusion: Although hs-CRP data and insulin resistance index of the present subjects were in the normal
range and seemed safe, but in general, according to the results of the present study, it seems that the pro-
gressive resistance training program with garlic supplementation had double effects on CRP as important
inflammatory index and insulin resistance in overweight women compared to either alone.

Keywords: Resistance training, Garlic supplement, Reactive protein C, Insulin resistance, Overweight.
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Abstract

Background and Purpose: Exercise-induced gastrointestinal syndrome” refers to disturbances of gastro-
intestinal integrity and function that are common features of strenuous exercise. Because of the ambiguities
about the exercise-induced gastrointestinal disorders, the present study aimed to compare the responses of
immunoglobulin M and some gastrointestinal disorders markers to one-session continuous moderate train-
ing and high-intensity interval training (MICT & HIIT) in female athletes.

Materials and Methods: To investigate the response of indicators related to the gastrointestinal syndrome,
in a quasi-experimental design, thirty female athletes participated in three equal groups (MICT: n = 10,
HIIT: n = 10, and control: n = 10). Athletes participated in the exercise test session on the 11th to 13th
day of their menstruation after introductory course of training for two weeks. The training program in both
MICT and HIIT groups included 7200 meters of treadmill running; So that the MICT group performed with
an intensity of 70% VO2max and the HIIT group completed eighteen acute bout of 400 m runs at 110-100%
VO2max. The control group was also at resting condition after taking the breakfast. Blood samples were
collected before, immediately, and two h after the exercise protocols. Also, the symptoms of gastrointesti-
nal symptoms were assessed by a questionnaire simultaneously. I-FABP, zonulin, LPS, and IgM amounts
were measured using ELISA methods. All serum data expressed as mean = SD and analyzed using repeated
- measures analysis of variance and rank data of the symptoms of gastrointestinal symptoms analyzed using
the Wilcoxon test at P < 0.05.

Results: Levels of I-FABP, LPS, and zonulin increased significantly (P < 0.05) after MICT and HIIT pro-
tocols, whereas Ig-M concentration decreased significantly (P < 0.05) after both types of exercise. Also,
zonulin returned to baseline levels after 2 hours of HIIT (P > 0.05). Nevertheless, concentration of I-FABP
2 h after MICT, levels of zonulin and LPS 2 h after MICT and HIIT differences between with the control
group was not significant (P < 0.05). However, acute decreased IgM and increased I-FABP, LPS and zonu-
lin in responses to one-session MICT compare to HIIT protocols were not significant (P > 0.05).
Conclusion: Given the present results, an acute MICT and HIIT session may increase damage, permeabil-
ity, endotoxemia and decrease humoral immunity. However, gastrointestinal dysfunction due to HIIT exer-
cise appears to be more pronounced which is not accompanied by symptoms of gastrointestinal discomfort.

Keywords: intense intermittent exercise, intestinal damage, intestinal permeability, gastrointestinal syn-
drome.
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Abstract

Background and Purpose: Brain trauma injury is one of the leading causes of death and disability in the
world among all injuries related to the central nervous system. Traumatic brain injury (TBI) is one of the
leading causes of death under the age of 40 and accounts for a significant percentage of traumatic deaths.
This damage leads to a series of events that depend in part on the nature and location of the injury. Trauma
to the head due to the death of neurons in the limbic system, especially the hippocampus, can impair mem-
ory and learning function. Therefore, the aim of this study was to evaluate the effect of lifetime aerobic
exercise training on memory and cytokine IL-1beta in the hippocampus and prefrontal cortex of NMRI
mice with brain trauma.

Materials and Methods: For this purpose, 40 male NMRI laboratory rats with an approximate age of 20
days and weighing eight to nine grams were prepared from the Pasteur Institute of Iran and divided into four
groups: non- exercise + mTBI, non- exercise, exercise and exercise + mTBI. Rats from 28 days to 80 days
of age did aerobic exercise for eight weeks (56 days). At the end of the eighth week after the completion
of the exercise protocol, induction of the brain trauma model by weight loss was performed. 10 days after
mTBI induction, rats were assessed for spatial memory by maze Y behavioral test. The cytokine IL-10 was
evaluated in the hippocampus and peripheral cortex of mTBI mice by ELISA. After checking the normality
of the data by Shapiro-Wilk Test and checking the homogeneity of variances by Leven test, One-way anal-
ysis of variance was performed by Tukey post hoc test at the significance level of P < 0.05, using SPSS
software version 22.

Results: The results showed that aerobic exercise had an effect on the memory of mice with brain trauma
(P =0.001). Also, aerobic exercise has an effect on the cytokine IL-1beta in the hippocampus of mice with
brain trauma (P = 0.03). In addition, aerobic exercise was shown to have an effect on IL-1beta cytokine in
the prefrontal cortex of mice with brain trauma (P = 0.001).

Conclusion: This reduction may be due to mechanisms such as low- and high-density lipoproteins, the
systemic effects of exercise on neuroprotection, and the reduction of B and T lymphocytes. However, more
studies are needed to accurately express the mechanisms of effectiveness. It seems that the exercises used
in this study can be used as a therapeutic approach in the treatment of injury and inflammation.

Keywords: Aerobic exercise training, IL-1beta cytokine, Hippocampus, Prefrontal cortex, Traumatic brain
injury
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The effects of high intensity interval and moderate intensity aerobic
continuous training on some of the glycemic control variables and fetu-
in-A in type 2 diabetic patients
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Abstract

Background and Purpose: Regular exercise is one of the strongest modulators of type-2 diabetes and most
of its effects on cells are caused by changes in cytokines. Fetuin A, as a hepatokine, with known effects on
carbohydrate metabolism, is affected by exercise and possibly its intensity in healthy individuals. The aim
of this study was to compare the two protocols of high intensity interval and moderate intensity continuous
training on some glycemic control variables and plasma levels of fetuin A in patients with type-2 diabetes.
Materials and Methods: 45 men with type-2 diabetes (age and BMI, respectively, 45.9 + 4.2 years, and
30.5 + 2.5 kg / m2) were randomly divided into three groups: control, high intensity interval training (HIIT)
and moderate intensity continuous training (MICT). The HIIT protocol includes of four intervals of 4-min-
ute activity with 85 to 95% reserve heart rate, separated by 3-minute active rest. The MICT group also did
exercise for 47 minutes with 60 to 70% reserve heart rate.

Results: FBS and fetuin A was significantly decreased in both HIIT and MICT groups (P < 0.05) and there
was no significant difference between two groups. Similarly, HOMA-IR and plasma insulin levels was
decreased significantly in both HIIT and MICT groups (P < 0.05) and the reduction of these two factors in
the HIIT group was greater than the MICT group (P < 0.05).

Conclusion: Based on the results, both HIIT and MICT can possibly lead to better control of glycemic
control and also reduce plasma levels of fetuin A, which seems to be a favorable event due to its initial in-
crease in patients with type 2 diabetes. However, this study did not find a difference between the two types
of exercise in reducing fetuin A.
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Abstract

Background and Purpose: Fat tissue, frequently the largest organ in humans, is at the nexus of mecha-
nisms involved in longevity and age-related metabolic dysfunction. Fat distribution and function change
dramatically throughout life. Obesity is a major risk factor for development of comorbidities such as type-2
diabetes, neurological disorders, osteoarthritis, cancer, cardiovascular and renal diseases, which is associ-
ated with increased senescent cell and heart disorders. Exercise training and natural supplements constitute
an indispensable, tool in the management of obesity and obesity-related disorders and can have a positive
effect on longevity. However, interactive effects of aerobic training (AT) and royal jelly (RJ) is still not
well understood in cellular senescence markers of cardiomyocytes in high fat diet (HFD) rats. Therefore,
this study aimed to investigate the protective effect of AT and RJ on pl6 and p2lof cardiomyocytes in
obese rats.

Materials and Methods: In this experimental study, 45 male Wistar rats were randomly divided into five
groups (n=9): Normal Diet (ND), High Fat Diet (HFD), High Fat Diet-Training (HFDT), High Fat Di-
et-Royal Jelly (HFDRIJ) and High Fat Diet-Training-Royal Jelly (HFDTRJ). HFD induction was performed
using a high-fat diet containing 17% protein, 43% carbohydrate and 40% fat. The supplement groups re-
ceived 100 mg of royal jelly (per kg of body weight) diluted in distilled water orally during the intervention
period. Aerobic exercise program including running on the treadmill with an intensity of 50-60% maximal
oxygen consumption (VO2max), was performed five days a week for eight weeks. 48 hours after the last
training session, rats were anesthetized with a combination ketamine and xylazine, and after extraction, the
heart tissue was placed in a nitrogen tank and sent to the laboratory to measure p16 and p21 gene expression
levels. pl6 and p21 gene expression levels were measured by real-time PCR. Data were analyzed by two-
way analysis of variance and Tukey post hoc test at the P < 0.05.

Results: HFD significantly increased the expression of p16 (P = 0.000) and p21 (P = 0.000). Data analysis
using two-way analysis of variance showed that AT and RJ significantly reduced the expression of p16 (P =
0.000 and P = 0.000, respectively) and p21 (P =0.000 and P = 0.000, respectively) cardiomyocytes in HFD
rats. However, the interaction of AT with RJ had no significant effect on the expression of p16 (P = 0.989)
and p21 (P = 0.870) cardiomyocytes in HFD rats.

Conclusion: HFD in rats increased p16 and p2land AT and RJ improved the expression of aging-related
genes in cardiomyocytes of HFD rats; however, the interaction of AT and RJ had no effect on cellular aging
markers. These data indicate that obesity is associated with increased of cellular senescence markers, and
AT and RJ as an appropriate therapeutic intervention in HFD animals, it can delay cellular aging. Further
investigation is needed for the interactive effect of the AT and RJ.

Keywords: Exercise, Royal Jelly, p16 and p21.
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The effect of acute consumption of red beet juice on aerobic and anaer-
obic power of amateur karate girls
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Abstract

Background and Purpose: Red beet juice is a rich source of nitrate. Nitric oxide has the ability to stimu-
late vasodilation; Which increases blood flow to the muscle. Due to the involvement of aerobic and anaer-
obic systems in karate, the aim of this study was to investigate the effect of red beet juice on aerobic and
anaerobic power of karate girls.

Materials and Methods: For this purpose, 10 club-level female karate players in the black belt catego-
ry, two and three, were voluntarily studied in a cross-sectional, randomized, double-blind study. Subjects
arrived at the gym at 7:30 a.m. and rested for 90 minutes after consuming red beetroot juice (100 ml) or
placebo (blueberry juice) and taking the test at 9:00 a.m. First, 10 minutes of dynamic warm-up including
walking and stretching movements were performed, then 4x9 test, RAST test and finally karate aerobic test
was performed. In this aerobic test, the subjects guarded the punching bag consecutively. They were mov-
ing like a real combat during the recovery. The test ended when the subject was no longer able to continue
the blows. In this case, the time was kept constant and the obtained number was recorded as fatigue time
and test stage. Three minutes of active rest were determined between each test. After one week, the groups
of subjects were transferred and the mentioned tests were performed again. Statistical analysis was reported
using paired t-test and SPSS software version 26.

Results: HFD The results showed that with consumption of red beet juice compared to placebo maximum
power (P = 0.014), minimum power (P = 0.025), average power (P = 0.011), fatigue index (P = 0.022) and
Speed drop index (P = 0.020) improved significantly in RAST test. There was also a significant decrease
in agility test time (P = 0.039). But there was no significant difference in karate specific aerobic test (P =
0.099) and perceived exertion (P = 0.685).

Conclusion: According to the results of the present study, consumption of red beet juice is effective in
anaerobic performance and agility of karateka. But the amount of change in aerobic performance in the
special karate test was not significant. Therefore, according to the results, it seems that consuming red beet
juice can be useful for these athletes.

Keywords: Red beet juice, Nitric oxide, Fitness index, Karate.
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