[ Downloaded from journal.rums.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.17353165.1399.19.11.1.4 ]

[ DOI: 10.29252/jrums.19.11.1149 ]

Ve

R Yo
Olxund y (Sl 33 pale ol alxo
PEAZ1ISY AFAR oo 14 590

JU0 0100 38 U393 M 91—l F 92057 0 o T gbaw 2 (STo p1d oglio oy i T

WL (2LIHTHE dddllae & il

Y ania Bl b cd ad .7
e.»g)s! A9y ¢ (990 > 9)39 4wl
WA W0 Bgdy A1) /10t g8 3 ddhol Sl A1+ /TRig Mol Cagr Sk g5 4 lan Lyl 4471 [+ Azalin by 33

B J)L o‘).o.h 9 Ows‘o GJS gﬁfﬁb g0 | ?—u—asj-l)-u-ﬁ‘ 00‘5;’[5 9..4.(: \—u....l).‘yo)lf HE-RV-Y 9 4;.5.0}
dadllao Q"‘ RV MLGA u‘)ls.w))s 6)L..M.n.\.v g_)L.J).o_v )‘ M 6‘0,1‘0 G..Ajl&o Q")"” .Q)‘Q u,....a_' kS‘b )s)g..ulj).t—l
Sg2 3heiay Jlad 5l p0 50 CEMW 5 V-0l 50)lS 2 lopls (teslia (3 pe3 Sl s

YWWAA Jlo jo Joo,)l (Jlo YH/A0 £ V/FQ 5 0p) slasay Jlad 0,0 Ve (0,0 dslllas cpl oS eS 5 iy gigy g Olgo
S3ladts Sl i ogdle oo ped 09,8 MBS )18 (5 10) S 9 (G V0) (nyed 09,5 50 (Bolal &jg0 4 5 vy
S Jo 3 i b gil slo i og b o) ol Vo ol ol sl pls seglie (el dde SO g5 (s0le
10 i ST Sy wmys FoFe L ey g e s B i oS 53l Sty Il b ol 25
- pll 1) 095 (gole (giluday Dlo jed 7S 05,5 boly aloul oK o lasl FO ol mwl b oS! 12 50 adl
5 s t slaiygosl inyod 3l g 5 e M 5 -0oml 5920)5 (£89)500950 5 (29,5 et D Ao (sl il
A oolaw] dtion

J)&—QS la ML‘M )\) 9 (P<’/’ ’\) u.i).o) k)'d L' ML‘M )\) él.‘> 6‘0,1‘0 ‘SD-QBLM uJ).o; )l = \—u....l).‘ya)lf Ilbwl.?
9 (P<’/’ . \) Q"J"” J.J L' ML‘M o sl> 6‘0]"0 6..@5[.9.0 uJ).o; )‘ = J)L il 6)‘9649 uua‘)ﬁ‘ (P<’/’ . \)
bl gyl s Gl P<e[e V) S L anglae jo

ety G555 5 e 4 SN 9 V-l o5 Rl lopls (seglie (nyed ST 4 azg L (g S A
09....: &5).“ .bl.u}‘ l) ‘..\..J‘ 5o 6‘0]"0 g_;*-“jl&" uLu).‘o.t 5)9...05)4 u.....calf 9 @.A)’L»J Lhos S as 05...0‘50

Sladas Gl e (M V-l 90 )5 clo s cieglin (1 yed tguudS gWojlg

- J

. - ¢ s P - FY Y & a ¢ M
ul,:l ﬂjﬁaj c‘_}:gbj d.a:u: a&;’»la ‘L;.»L‘.&J)J} g_f’;'.’J" r}l& ﬂv&-;&lﬁ De3Y ‘5)‘,])3'};3 ej; Jlial.‘.‘.wl (d}f..wﬂ eJ.'.....Ly)—\
amenehpoorrahim@yaho0.com : s Sl cay o F-FFOY+ £8Y 1,55 ¢ FO-YVA+ STV iy

. - /.‘ ae - s Y E3 a ¢ &
.U\J.:\ ‘Jt‘.'i")‘ 4&{.\)6.4;;:: a&.ﬁuli “_;»l;_:qlujh;ﬁ, 6}5 av\g..'.‘.;‘.\ PLBBE] 6)}1}1}':“ a}; JL:.»J.\*Y


http://dx.doi.org/10.29252/jrums.19.11.1149
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.11.1.4
http://journal.rums.ac.ir/article-1-5756-en.html

[ Downloaded from journal.rums.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.17353165.1399.19.11.1.4 ]

[ DOI: 10.29252/jrums.19.11.1149 ]

d}@)\—&b\jﬁb)\{xgug\b@ﬂj% ARTARS

Gl Gk ) el By IV] 05
Sl oals ools las Gladl jo Sled V-puliss IS
O 0o (B9 read b G559 50 SSL S ye s [F]
(ol slaen)l LS V-gmline)l5 sl b,
Sy o d Soleew a5, e Fibrillation
Slle zaS LA sjls adaly (U355 ,) (SkST
Janus kinases/Signal = (glo,wse  (pyed 5l 30

transducer and activator of transcription proteins

L V-omlpes,5 ole g 00,5 Jbs |, (JAK/STAT)
Sy i crge V=omlip 5 V] 08 e S o
Webor B slacadlg et o (ke an S Sbe
38l 5 V-l 90,8 Zolaw (o alaly (s nl b
DYAYT el (53558 8555 00 SLSE S e s
R4S wiies (93 (g3linl sla S 5l (SG oSOl
e Sk Sl bl G598l o
oy 4 b LSas s sl DF] ass
ools plias 59,5 slagli sy oS Rl 5l b
5 ol ptew e hl, e Dol cul s
Juis & ishe 5y 5l ey gl olan 5 s (golisd
5 oledl e FV] wb e il Sl &l
a5k g S e s |y ead slml 59,8y 5T (5 sle
B9 o)l )3 Al slaguly 0aisS £9,0 (updtns
6 gun soSs] DV S ls 285 jbvgen o 9 dxinn

5 SO ee (§9) B5y9 b o A Cewl Selis sl

dodilo
sloasly 5l o (lsie a islopls (gieglie by yos
4 ) sliaglio glyl Jlos! b a5 coul (5Lo ool
Lis e o alS 5l ol b il jshane
s oo 5 A @l ol Bl o Mas cwliiul ¢ lgd o )ad
Y0 KDa o.s59, (CT-1) Cardiotrophin-1 D=yl s,
2gls I guaz gpae 5 (alol YoY b )
Vool ggo 5 [f-#] wslb s (L-6) Interleukin-6
Soimed Sml bols plaodld 5l ey sl
bl 1 Gl olal oWl b B g
O w5 Comgen (B9 s Vim0, 8
If 0] il o by oy 0 5 Sebi
G ol S g Jshe Ol dge 50 Vgl S
29 9 &S oo S sl (B seSis] o] Shesyle sbla>
oo S d)lS Ol e 4 e oS Lalyl
PR T K SR C S P R ST JUSIS B 1) IS
— ol 5o )8 ol L8V o] il sas ol 55 ISy 5T
s oRlB ol akal, (B ad g glen L)
WS gy Gl S gl e V-l a8
S GYsb mbS wibe o Gl Sy
WS oo Jigea |y CdB il Loldil o Slee Nyl igno IS
ais oasls lge 4 V-l Ses S il V]
Olyyed ol (8 (Boyipee Lulid 0 e s Sy

B oz Gl (Bg e 4 i HSK05 59 ol 8l o S ,08

144 Jlo )Y ol V4 093

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.11.1149
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.11.1.4
http://journal.rums.ac.ir/article-1-5756-en.html

[ Downloaded from journal.rums.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.17353165.1399.19.11.1.4 ]

[ DOI: 10.29252/jrums.19.11.1149 ]

ARIAN

o9 Bl ady ¢ ) B e 5y 5y 4ia]

@ 1) Jud ol plss (93 SN (eglie G pe dnd>
5 Habibian « Jlis ,o [YY] ol 20133l (6 ls sne job
s ) aglie (s ped ande Sy a5 wols olis oS
5 At LSS o dey0 A g 1S5 Cha By b oy
o5 oty o ol Akds Ky Coliul olgs
35 S yeb 4 Jlb lex ol po ) sslisl
5 JUd olo e SN o oS ol olias Al-Taee [Y#] ol
G50 Gub VY] 5l a3y (o o sime gl Jlad s
e dnl> Sy a8 wols las ol Kes o Heidari
3 e g sbe laghe slass Vb Sas b Iy !
S 3 wls Gl ls e sob a4 Glox (L5092
b A @ e g Cele SO bayesB Gl
a5 b g Sgaome 5 Ladlite bt ogdle [YA] wias,
~omlpna)l5 asle oled! slaatls (n alal) 052 s &
Sl 555 ANV (B0 - ol slags Lo b S 5 )
S Slamz (Solel Comdg S50 sl Sreglia (3
i) YAl golinil 5 el (slo, 556 (g5, 2 0w
a2 L) < b ol abaly 5 )55 50 V- oml3520,8
3955 % 09> b A3 g jemeg 5 Jele S S cnl &
seslie (nyed b cnlpls wl (5y9p0 (Ml
209 S5 g Vol s B se e gobe 2 lonls
Bed s oy pol Baio ) sladay Jld plo e
) 9 Olge

OBauS eS8 il o oy adlas SO G oyl

W0 VWAA Lo ;o Joo,l o alu Yo=Y Jld 0,0 ¥

LSy 9 V-0ml 0,8 0)bys e Clidod wiejls
DAL asl

e g DN V-nl s l5 5 Shoe 5 (o855 cullab
olse 5o el b Slss ol g 0,8 e Sl [Ye]
b e DAl el den s g S g Bgye - o8
308 Vmomlpns) b wile Ll slogasls o (Jlie
Sgzg akuly (Sgpe- s slags lam b S (5,5 S
21 Ll S mhaw ieglio o ypes [VE Y] 50
s [0 ¥Y] sas e mlidl Cdse b 4 Wl ol
Sl SIS F V=il gilale, 58 S
YL L aS ws,S o) o Ken s Amooali [0, V. YY]
b mges S 205 bl (B o8 (Fobel gl (3,
Olee 4 55 5 Wlioe Rl -0l 355 a5 1
lacald 5l 226 jLed 5 eyl Gl ;0 V-oml s S
S WS slaty Wl calply b 25 (G555
20 s Db Gl L Gl Sl S 5 a%ae VY Sl el
Chas w Sl syl s 4 oy ol
[al D4 (miyy

Jyore Gloma Sl o3 & do3 00 li (cale wals
IVE] sasoe )3 b cou 1) eSO o Shee o>
phie Slowzr glacdld Sl o)90 o (oadlie wla)ls
Shahdadi 5 Azimpour .s,ls 8529 (golinil s p
s 55 90 2 3l s 1)95 oSy olawy a5 wols las
S b slec ploye ;0 SG ST S eyl

Y aS ols olas o) Ken o Tayebi [Y0] ol zaldl o)l

144 Jlo )Y ol V4 093

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.11.1149
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.11.1.4
http://journal.rums.ac.ir/article-1-5756-en.html

[ Downloaded from journal.rums.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.17353165.1399.19.11.1.4 ]

[ DOI: 10.29252/jrums.19.11.1149 ]

d}@)\—&b\jﬁb)\{xgugwdﬂj‘\i ARTANS

Jeo)l Sapn pele Rl DS anlS
b ol 5 S, 3 IRAARUMS.REC.1398.187)

5 0wl IRCT20181114041655N3 o5 L, (IRCT) Oyl
IOV PR WO

Sl S 500 slaSThy el Caz b goge;] alS
one ¢ Vo2max « Jga ooy (sl iy 8 Juld
=l g9,5 51 L 59, SO (IRM) repetition maximum
el e (5555 Gl 5o o et sl iyl Lol
Ly ohiS g b ad atulss b gogesl 5l audly jpax
3)|)a K9y » Slo w la 9 ool...m.a‘ SHgo & u.;L..I k)ﬁ‘..\?
039 9 ¥ Sl gl e e 0050 18 L, S
5 oolawl b a,SekS 5 o tle caws Lo Soge;l
A cud g gpSeslal Ll eaS csle Seca olKiws
Bruce Aion 6‘4.1},0 Can ugﬁ)i Vo2max Q)ﬁiﬁ 6‘)a
polie g od 0,8 Sabely 4 Haew, Gley s colanul
Sy oyslp sl b 0yl dids o 0 Sl Lo
o eolawl ) J}A)S )l g.)‘}iw‘ 9 doww

TOYYA = (1 YYA-x,I)55))  Brzycki  Jge,8
[T a5 Some S5k

a5 Hmb g ad YL Odlac aniy 1SS SO e

o g WS S8, o ) aldbgls &g 4 a5
5 S Dbl Jols asliin 5 4ol Sols) JeeSS
SBolas 50 a5 wiad ST o ped el o9 b (o555
Sl osliiul b iges aiid S )18 0 ped g J5US 095 93 50
AL oS Sldllas jo dsed e S Jge
05,5 2 0 V0 [0 b gl Jsl g5 Loz (28,5
o 05910 25 Jgesd Gk 5l diged ojlusl olows .o yaas

(Sl 283) D=Y g (5 usbewl Glmsl) SVF T s a5

2 Geen Gl sleed)) Jgu S1Z 5 (LS s

L SEXZL,
= T

Lo i Olalllae 5 diged Slasd eipizmen V-]

n

ol 8l Iyoy.] Og a5 Vo 8 )50 Jodz ;0 g BuisS @
S SRy 50 90 4 93 Sjpe & G )d oS ES )L
o $25as 3 @b 510l pe g Wl Len Slowr
T35 599,9 Sl iiS 13 J Sl o yeT 09,5 90
Soe 4y (Fglie (pyed able Rals Jold Gidod s
9 S Ol (JSI (8 Bras poe (Jlo ¥ Jlas
a gl G Brae wily) cillST s sle oS
RN 5 (83 9 e e 5 2 B 5 C slagyeabig
2SS sl low 5 (Bo e — (o8 (5 )lor 435 o Al
Sran g (las ol o9 Y asile oulids o> else
S5l o3 gnl rel 2le) (el o slag o
B 2l dole B ol 09 (g3t 5 (S5 b

50 gl iegh Al Cole, Seds adls wlel

144 Jlo )Y ol V4 093

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.11.1149
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.11.1.4
http://journal.rums.ac.ir/article-1-5756-en.html

[ Downloaded from journal.rums.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.17353165.1399.19.11.1.4 ]

[ DOI: 10.29252/jrums.19.11.1149 ]

RIS

o9 Bl ady ¢ ) B e 5y 5y 4ia]

S 15 M a8l ool b i gn e < d ploxl
9y 1Y b, IVel as ploxil lnl 5928 Gk Lugs
STy oF p0 a5 el g3 0 golse g pSojlail ol
s Syl o il Zag, BB ol gl - 55T
del 5B Sy sy 03T b eobST el el
g on 0Xiliigy
Blyzil 5 uSle O g0 4 laidl daosls Jdow cge
3 ool g Jboy swypm lp ol 0l ly Jles
V=il 5990,8 gles oy sly 9 Shapiro-Wilk g5l
05,5 93 ;o Glolpls (uyed szl 5l am 5 L8 lacSDly 5
a5 Jits t 09a] Sl e 4 SRS g e
iy 5 Jias t slapygasl Gloge® iy b ool
—o0ls &S g cpl il 18 Maae Lol Sadss (o
e ooledie b9 Wagy SG el )l gl pol G o
S8 oy )T 0 Solar jeb 4 baige ul (5 5ol
95 slrosls il lg as ol ylis g yge;l @uls aus 5
s9 Sbes Lusil Bt 53 S5 5 nyed 0g)F
(P=+/¥Y F=+/AFY) g0l i ol pes,lS)
CSN (P=+IYAY FANYAY s3] s oyl s S
Oso3l e S (P=/o AN F=YIYAA) a5l i
Slp g srmb 5 osls xyje5 (P=2/+ - ¥ F=9/4FA)

03l YO a5 SPSS JI33l 5 5l Laosls Jolos 5 a5

O30yl b ad S b o /e g lo s maw Lol

Jboy a9 3l bosls seles a5 ols Lis Shapiro-Wilk

10595 2

e Gb 55 G 0oy el asl 4l vy
SO dlxe ey 98 jedoe n e p,55LS 4 (35
5 oF il a5 )0 YO sles ,o uiss Jolye ads [Y+]
o bl 0o s 00 Cush,

Giliny Sluyed yodle nyed 055 (sladoges]
A5 4By 00 S w4 Ll (op el 3y, 4 e (ol
y adeds 7o Do 4y slopls cnyed SSSgp g 2335
oo b o) ol Ve Jell (gl pls 1 el ol |2
W sl B e i g e L sl sl cais
ety g e aild e ((AB SR ) (S e g5k Sedy
Obey g a8l V0 ol 2y cdld Bae e (b
B % el Sid g 4l B0 WolSiny) e ol il
B S s el el jo 50,5 0w 09 IRM sy £+
JrsS 058 I ws 1al lgogel Lwg aids
aisls plxil 1y 095 (sole (g3luiny Sl ol

05> Ao 50 (B sla e g pSosll 6l
Sladiged b a5 293k w5l 05> S e O 25
Voo e b S 5l om el S ST s
5 Silwlas aads VO JI Ve Soe 4 aads g0
534S Eppendorf &S i ol VY Jow) e il
b oS5 cle) b e Jelbr pre wl (L]
Sl azye Ve les jo g (Gl a8 b
0ol b ooy V=l 530,15 (6 peSoslil s (g,
5 (LT ,eiS Zellbio o8 ,5 cals) Yl cos

(5 0! 325 el hyperion Jow)  uu,l5pYl olKiws

144 Jlo )Y ol V4 093

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.11.1149
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.11.1.4
http://journal.rums.ac.ir/article-1-5756-en.html

[ Downloaded from journal.rums.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.17353165.1399.19.11.1.4 ]

[ DOI: 10.29252/jrums.19.11.1149 ]

C«fwg\—&g\jﬁb)\{xgug\iﬂ@,dﬁ% V1V OF

9 GeiS E9yd 50 (JyES g (pped 095 90 slaSoge)l
Golo e ol lopls  seglin (e sl 51 LB

3,85 5e>

Beios sla gogesl Sl Sses sl Shy 5 lasis
Jeaz o aS jeblen .l oad ool las V Jaam o

ST £9 55 90 (43 405 9 4T 05,5 93 90 1A Sl 10 Jwd )] ygd sliicts Sle8 OIS yo TS/ 15000 (Sl T Y9 9§ Olaskio -] fo>

M=18) (2 yod 09,5

M=18) S og,5

P ,lodo i
OeSilee £ luro Syl eSSl £ jlare Sl il
1PV YE/A- £\ /58 YO/ - £ V¥ (Jw) oo
SNYY FEINY £ 1/00 FEIVY £ 1YY (p 5585 439
- JAfY \YO/A- £ YIVA VYE/AY £ Y/AY (yo siilw) 08
NEVI YVAY £ /Y. YANY £ -V (3o yo 31 p 5 9kS) S 0095 (5Ll
Voo YYIEY £ 0T VY5 £ VYT a5YL (ARM) diusins 1,55 S
NN IR ARE--R VR4 VoF/AY £ oA & ol ARM) aicdins 1,50 G
-NYY YY/E. £ JAY YY/Ee £ o JAY (485 o )5 eS| yid o) (58 oo oy S| ST

O8y® dlie ;0 a5 wasge Lt dils t (903l b

P=o/e V) SN g P=2/+2V) 0l 39,5 cpo ¢ 29,5
e Dol (slopls (n o3 5l B b aslite ;5 1 pe5 09,5
SN 5 V-mlyiens )5 K Oile 4 by g2y gl
o9k 4 slopls iy 5HE S b anslite )3 (0 a3 05,5 50
5 Vomlindls om oSy 28 RIB (sl s
Solosime Dolis 8 b anglie jo S8 098 SO

IS Firo IHSIP</+0 i fismot 90iT
05o3] @l wgdoe ovalin ¥ Jyuz )0 45 jsbiles
O P95 Om dmlie j0 5 was e las Jitee t
SIS S s rped 095 99 S g Vil S
O OSHg DN 392y (5lo e Dglis (glopls o e
05,5 (P=+lv+V) &S 5 (P=+fve)) V=il g lS
Slopls (nyed 5l G S 058 b analie o oyl
V-l 398 K0 Oyle 44 0] 0529 (g 1o gre gl
S o J5S 095 b dunlie ;0 G ped 09,8 50 2SO

8l o8l o ls sre jeb 4y slo pls cieglie (el

144 Jlo )Y ol V4 093

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.11.1149
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.11.1.4
http://journal.rums.ac.ir/article-1-5756-en.html

[ Downloaded from journal.rums.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.17353165.1399.19.11.1.4 ]

[ DOI: 10.29252/jrums.19.11.1149 ]

ARIAN

o9 Bl ady ¢ ) B e 5y 5y 4ia]

39 o 1A oo 33 w3l ygs jluicks S 1330 ST 91—t [ 9 O duy o (819 fiiwo 9 Ao t 9057 gl =1 94>

STy 1d oyt g0 I Axy § WS (=10) J5i5”" 9 (1=10) o1 y07 09 5

Jiol | ailst  oRlet e Ol S ol ooy s9F e
ey AT VENY £ - 00 ose] i
P-./5) P=e/e-) )
tVvY- ] oL
. R 05551 o V= ey 57 30,15
. (dshro 5 £ 9522)
I VEIYAE - 10 ose] i s
VE/YY £ - /FY 5905) G
T bl YARIAY & ¥)v5 53] L
P=-/ev P=-/- ' )
T YIVIAY % Y/FA 09951 omt -
wP=v/e o ’ (10"3/puL) s
ey YAS/+) £ V/A0 ose] i
P--/214 s
YAQ/AY & V/F) 5ol

4 bg, mRNA Ly 5 AK/stat e SGG
S V] wiS e Jlb 1) V-l 5eslS g S STel il
& e il pols Bdos 5 Glopls nyed and>
V-omlino)8 Oly onizes sdee Sge (aSonla
o g wile S 9l (sl giSh akiwy a4 Yoz
5 (FGF-2) Fibroblast growth factor-2 « g xwall ([V]
3 2B (Sl 228 b oo IRl ST sl
ole Vil g wiS o Jlsd |, JAK/STAT (sl pounn 53 o5
WS oo S0 L) Vool i85 FoSsl il RNA
Iv xy]
S slopls (n oS 5l V=il i) a2l
5 Limongelli  glaaisl L ,ol> gao0 0 Jeglis

o, en 5 Chen Y] . Ken 5 Pan o [¥Y] ]S

P<e/+0 g 33 O30T i b (Solhine D9l
—oml s )5 mhaw aS ol lis pols gado glaassl
s sk 4 3l (slopls (oS e G5l (o0 )
@ Ll V-mlige,l5 gladile cdl sl gl
Oil3¥l Wl slagogesl o (o855 Sl ped b Cdge b
ezl V=il Fns, 5 Gl ol s b
liplis iloley s Ssnley (yed & Conl
Q2 oo Gl ) Lewdly V=pol 590,15 slacdale ¢ ous
ol «(HIF-1) Hypoxia-inducible factor-1 [vY-¥Y]
Sl a4 e goooly aslidl 1y V-l e IS
Vil ogdin ol & Gl 53 Cogeona)lS
@ 3,85 sl o)lpes AlS ) (LU (69, 500 (souS]

225 ol el 05 gne oLl adge i Lo

144 Jlo )Y ol V4 093

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.11.1149
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.11.1.4
http://journal.rums.ac.ir/article-1-5756-en.html

[ Downloaded from journal.rums.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.17353165.1399.19.11.1.4 ]

[ DOI: 10.29252/jrums.19.11.1149 ]

S 9 V- 5 923, wslis o i 3GV VOF

Oezed el bLIL o qay pBS Ko g ol
Ll rge b ) iy 45 wleols lid Sl
Sgbsn (O LIS pow SG 0533 Jome) Jlxb (568
Wl slacudled ohg 4 g cllad (b0 o5 ol o5l
oI o Wilgs oo ol Gl 39500 YU 02585 2l ok
Qilgd oo pailSe cpl il BB cpl o S olass
Iyve vel ws Az i o L e sbsl

w9 ATP (bgs s whaw ol S sla)lS5le
2 8 Wb 93 oY PH SasYol
olBl el She (2855 Cdled I e eSO Sl
ol 3ol 51 b Vs (3o cnl 5o 25O o
ilise gl 5058 a5 g 4y 9 Sk G50 ) Slse
O Ol 4z Gl Gl nl s Jlest LS
wiboe Lowdly slapee¥sSSl cdale by @y (e
3 oo b ol Jele -l gl [veo v7]
S b ol ably 5 adbiee (Bgye -l slags Lo
5 oSl il Sl Jelse 5 Sl slagaly
P ey P (65 IS sl o o0l (L 59 ISls 51
g5 oSS b R0 b as ead oSO ad U
5905l 5T (6 lon g S oo a1y Oleall a5 (glas >
aalp S bl (Bb 5l ol alaly S e ol |,
05 bl e (g5l Jld 4 zie o Cewl onizmy
oaSsl il 5 oS s Gk 5l alal, (nl 09l o
9 Silmged phuew JolsS pae 4y poxie g 0gd 0 J S

TV V] 55 e s slagenly il

@yl Slyen [¥0] ), Kea 4 Daryanoosh J[\¥]
Sloen [VA] 1) 5ea 3 Amooali (slaazsly L S J> o
do Gogej] iz lgenl opl sl cde s lus
5 ollo 325 5 el Sk 5 S g g8 dlag] (i yed alile
ol Kea § Limongelli .aib o o Sog03] o9 lows b
4,290 booanld pyed awd> SO a5 wols olas
9 8259 oL 5o 1) V=0l 5000 S (o p a5
o) Ko g Daryanoosh [¥¥] ams oo Lial58l 5s5,9 e
a4 e SYob Goe 4 Sleglie Ol ped a8 wisly las
Mo siall (65 50 Vool o) ooy gl (38
Sols las o Sen g Pan [¥0] si o Sen jlidy
oIl carge Lb Lo owleys g wad (2555 Codled a5
5 Chen [YF] sgi o b bge 10 V-l 5,5 whaw
aads £o ol guyed acly g0 woly las e
9 Vmomlino Bisor gobaw Lid aiBs 7oy ange
Sl Gl g)ls e yeb 4 Wl o8l o 1) T 0ns ) S
oS wols las oKes 5 Amooali ¢ lie o [1Y]
LV =oml900)8 (oo o e (SYsbo (55190 Dl oS
Sl jsb 4 Go> jlidy a4 M wralle (L5 50
Dal sl s
om0 e oS ol plas ol B slaasily
Gl g lagine yob 4 ol (glopls e adr S
4 e oh),s Colld wes o plas Oldllae o8l
Colled 5l o5b Ll ol b e S Slawi iyl

e Jb (Beye yiwn 5l ool CS sl 5 S

144 Jlo )Y ol V4 093

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.11.1149
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.11.1.4
http://journal.rums.ac.ir/article-1-5756-en.html

[ Downloaded from journal.rums.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.17353165.1399.19.11.1.4 ]

[ DOI: 10.29252/jrums.19.11.1149 ]

ARTANG

o9 Bl ady ¢ ) B e 5y 5y 4ia]

el Glose o 1y LS 5 solinl slo,giS1 lawgie
Lye] ol ool (6,10 sme job 4y b2 Wl
wlude a5 0gs cpl Lol Gdow slacusgase alex
(SRS OF 5 (e b e B gogesl 4 i (lid S
Gt g oo dlpiing Widgd Fie 380 S Cow
50Uy 5 oliss alex jlasal Ll S0 69, 2 stelie
30 P oSl aile Al Jolye gyt b 5 oy

=

oo GlBl caims lis ol b sleaidl
Soglie (ppe ddz SOl ey S 5 Vol S
Sty OhSS555 9 Ol 4 iinlnle g Sl sl pls
S erSelr g olhs, (edls ba> g b o
3w S g Vol pes,lS Gialdl ab ey
oy Lliml b ol (slo pls @l a3 plosl ¢ caslie oy yoi
D g

S1oy98 g 5L
pll (ool gaze oRisls Jb colem U ol allis
Sop ol oo Joo (510,08 dliwy ol 4 a5 ol e
Sl ol 355 )5 L oS (BaS oS 10 4SSl i

g en (S10)u8 5 ST Widges wal B 1) polo Gudod

o EO s (l381 0550 50 Lol Gudod glaasdly

o Heidari J[YY] ), Ko g Tayebi sloasdl b o053
30l Slesea [Vl ) 5ea ¢ Kilim 5 [YA] )l Sen
o) Ken g Amini 5 [YV] Al-Tace slaaisl b a5 J>
oo lis e (pl glaasil ojla Slesen [YF]
el Al S ) Gy 5 S 1l L g et pus
59903] G Slgtenl pl Jloil cle 0gr  Staglie
56505 (¥ e g Dud g g8 o] gyl akle e
oL Kea g Taybi .ol oo b 39031 040 lows b g ol
OlFEs 9> S (Geglie (pel dndx Va5 ol (i
5 Heidari [YY] ols 2ul33] 6 lo sine yob a1, Jlad WJlo
Sk b gyl o ped dda S5 a8 wols plis ) Sen
Olsz O, 909 ;o 1) & g ashs by sk olass VL
So oSl aS o wols alidl s ls g job 4
5 Kilim [YA] axees )y b el 4y o o5 5l g sl
el dnds a5 wols plas a8 sl olas oS
$yss 5 SN pohe Rl 4 e anin )
WJlie 0 IVA] sgi o i 5 ol5s 40 e solinl
5 b Glo,e eSO e a5 ols olas Al-Taee
R R | 2 IR RPEONYCIN 1 Jo | FEJOF

o b eglie (s ped 45 Wil oyl o Sem ¢ Amini

144 Jlo )Y ol V4 093

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.11.1149
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.11.1.4
http://journal.rums.ac.ir/article-1-5756-en.html

[ Downloaded from journal.rums.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.17353165.1399.19.11.1.4 ]

[ DOI: 10.29252/jrums.19.11.1149 ]

dﬁ)\—&g\jﬁ%\fﬁf}&n@,ﬁj% YYOA

References

[1] Deilami, AB, Sangari MA, Shojacimehr MT. The effect
of two intensive aerobic and anaerobic tests on
immune system in male athletic students in Iran.

WASJ2013; 21(10): 1520-9.

[2] Mehrabani J, Tammanadar A, Mehdizadeh Haghighi M.
The effects of a single bout of circuit resistance
exercise on metabolic syndrome risk factors: A

randomized controlled trial. JPAS 2019; 3(2): 55-68.

[3] Kim JW, Ko YC, Seo TB, Kim YP. Effect of circuit
training on body composition, physical fitness, and
metabolic syndrome risk factors in obese female

college students. JER 2018; 14(3):460-65.

[4] Jia G, Leng B, Wang H, Dai H. Inhibition of
cardiotrophin-1 overexpression is involved in the
anti-fibrotic effect of Astrogaloside IV. Mol Med Rep

2017; 16(1): 8365-70.

[5] Ateghang B, Wartenberg M, Gassmann M, Sauer H.
Regulation of cardiotrophin-1 expression in mouse
embryonic stem cells by HIF-la and intracellular

reactive oxygen species. JCS 2006; 119(6): 1043-52.

[6] Gonzalez A, Lopez B, Martin-Raymondi D, Lozano E,
Varo N, et al. Usefulness of plasma cardiotrophin-1 in

assessment of left ventricular hypertrophy regression

in hypertensive patients. Journal of Hypertension

2005; 23(1): 2297-2304.

[7] Monserrat L, Lodpez B, Gonzadlez A, Hermida M,
Fernandez X, Ortiz M, et al. Cardiotrophin-1 plasma
levels are associated with the severity of hypertrophy
in hypertrophic cardiomyopathy. EHJ 2011; 32(1):

177-83.

[8] Schuett H, Luchtefeld M, Grothusen C, Grote K,
Schieffer B. How much is too much? Interleukin-6
and its signaling in atherosclerosis. JTH 2009; 102(1):

215-22.

[9] Trepels T, Zeiher AM, Fichtlscherer S. Acute coronary
syndrome and inflammation. Biomarkers for
diagnostics and risk stratification. Herz 2004, 29(1):

769-76.

[10] Sotoodeh Jahromi A, Shojaie M, Madani AH.
Cardiotrophin-1 in patients with acute myocardial

infarction. AJAS 2010; 7 (9): 1190-94.

[11] Asrih M, Mach F, Quercioli A, Dallegri F,
Montecucco F. Review Article: Update on the
pathophysiological activities of the cardiac molecule

cardiotrophin-1 in obesity. Hindawi 2013; 1(1): 1-8.

144 Jlo )Y ol V4 093

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.11.1149
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.11.1.4
http://journal.rums.ac.ir/article-1-5756-en.html

[ Downloaded from journal.rums.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.17353165.1399.19.11.1.4 ]

[ DOI: 10.29252/jrums.19.11.1149 ]

ARTAR

o9 Bl ady ¢ ) B e 5y 5y 4ia]

[12] Madan M, Bishayi B, Hoge M, Amar S.
Atheroprotective Role of Interleukin-6 in Diet- and/or
Pathogen associated Atherosclerosis using an ApoE
Heterozygote Murine Model. Atherosclerosis 2008;

197(2): 504-14.

[13] Chen KC, Hsieh CL, Peng CC, Peng RY. Exercise
rescued chronic kidney disease by attenuating cardiac
hypertrophy through the cardiotrophin- 1, LIFR/gp
130, JAK/STAT3 pathway. EAPC 2014; 21(4): 507-

20.

[14] Williams MS, Kickler TS, Bush DE. Evaluation of
platelet function in aspirin treated patients with CAD.

J Thromb Thrombolysis 2006; 21(1): 241-7.

[15] Soleimani ME, Dehghani SO, Mahdivand AY,
Nematallahi ZA, Javdan FA, Abtin AF, et al. Effect
of short term consumption of cocoa on platelet factors
(Plt, MPV, PDW) in male athletes following one
session incremental exhaustive exercise. IJSS 2013;

3(1): 319-26.

[16] Freedman JE, Loscalso JO. New therapeutic agents in
thrombosis and thrombolysis. Informa Health Care

2009; 32(1): 49-67.

[17] Simon JD. Chapter 2: Inflammation and Acute Phase

Proteins in Haemostasis. Intech 2013. 31-54.

[18] Talwar S, Squire IB, Downie PF, Davies JE, Ng LL.
Plasma N terminal pro-brain natriuretic peptide and
cardiotrophin 1 are raised in unstable angina. Heart

2000; 84(1): P.421-4.

[19] Amooali N, Daryanoosh F, Babaece Baigi MA,
Mohamadi M. The impact of 12 weeks of aerobic
exercise on serum levels of cardiotrophin-1, blood
pressure and left ventricular hypertrophy in
hypertensive elderly women. J ZUMS 2015;

24(106):1-9. [Farsi]

[20] Pourrahim Ghouroghchi A, Pahlevani M. The effect of
resistance training with two maximum and sub-
maximal intensities on leukocytes and blood
coagulation factors in non-athlete men: A clinical trial

study. J RUMS 2019; 18(1): 637-56. [Farsi]

[21] Ghaeini A, Kazemi A, Fallahi A, Ghasemnian A. The
response of some immune and inflammatory markers
of cardiovascular disease in prepubertal overweight
boys to a single intense duration of exercise session.

1JEM 2010; 12(4): 418-26.

[22] Tayebi SM, Akhavan Zanjani M, Ghanbari Niaki A,
Ghanbari A. Short-term effect of circuit resistance
exercise on plasma fibrinogen and viscosity, and
some platelet parameters of young female students.

SPPAJ 2017; 10(1): 89-96. [Farsi]

144 Jlo )Y ol V4 093

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.11.1149
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.11.1.4
http://journal.rums.ac.ir/article-1-5756-en.html

[ Downloaded from journal.rums.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.17353165.1399.19.11.1.4 ]

[ DOI: 10.29252/jrums.19.11.1149 ]

SN 9 V-l 93, eslie e STV VS

[23] Nurden A. Platelets, Inflammation and tissue
regeneration. Thrombo Haemo Suppl 2011; 1(1): 13-

33.

[24] Amini AM, Kordi MR, Gaini AA, Ahmadi AB, Veysi
KO. Effect of resistance exercise on coagulation and
fibrinolytic factors in inactive aged men. Quarterly of

Ofoghe Danesh 2012; 18(1): 103-8. [Farsi]

[25] Azimpour MA, Shahdadi AH. Response of coagulation
indices to two types of exercise of eccentric and
isometric in male bodybuilding athletes. QUMS 2016;

10(2): 13-21. [Farsi]

[26] Habibian MA, Moosavi JA, Tojari FA, Moosavi-Gilani
RE. Comparison the effects of one session aerobic
exercise and resistance training on some of the
coagulation markers of healthy young women.

ZJRMS 2010; 4(1): 33-7. [Farsi]

[27] Al-Taee N. Effect of cigarette smoking and physical
exercise on some hematological parameters in healthy

students. AJBAS 2017; 11(16): 62-8.

[28] Heidari N, Dortaj E, Karimi M, Karami S, Kordi N.
The effects of acute high intensity interval exercise of
judo on blood rheology factors. Turk J Kinesiol 2016;

2(1): 6-10.

[29] Kilim SR, Lakshmi PV. A study on effect of severity
of exercise on platelet function. JEMDS 2015; 4(1):

10027-32.

[30] Delavar Ali. Research methods in psychology and
educational sciences. First ed. Payame Noor

University Publication. Tehran. 2006; 135-6. [Farsi].

[31] Afroundeh R, Pourrahim A, Fathi R, Khajehlandi M,
Bahram ME. Response of hepcidin hormone and iron
metabolism to circuit resistance activity in trained

men. SJRMS 2020; 1(1): 1-12.

[32] Natal C, Fortun o0 MA, Restituto P, Bazan A, Colina I,
Di'ez J, Varo, N. Cardiotrophin-1 is expressed in
adipose tissue and upregulated in themetabolic
syndrome. AJP Endo Metabolism 2008; 294(1): 52—

60.

[33] Limongelli G, Calabr P, Maddaloni V, Russo A.
Cardiotrophin-1 and TNF-a circulating levels at rest
and during cardiopulmonary exercise test in athletes

and healthy individuals. Cytokine 2009; 50(1): 245-7.

[34] Pan TB, Wang YY, Zuo W, Tang F. The Changes of
Cardiac Muscle Ultrastructure and Cardiotrophin-1
during Heavy Load Exercise and Recovery in Rats.

JBSU 2012; 22 (10): 1011-6.

[35] Daryanoosh F, Amooali N, Sherafati Moghadam M,

Dadvand S.Sh. The Effect of Resistance Training on

144 Jlo )Y ol V4 093

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.11.1149
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.11.1.4
http://journal.rums.ac.ir/article-1-5756-en.html

[ Downloaded from journal.rums.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.17353165.1399.19.11.1.4 ]

[ DOI: 10.29252/jrums.19.11.1149 ]

V7)Y

o9 Bl ady ¢ ) B e 5y 5y 4ia]

Serum Cardiotrophin-1 Levels, Left Ventricular
Hypertrophy and Blood Pressure in Hypertensive

Elderly Women. JAHSSP 2016; 3(2):11-6. [Farsi]

[36] Biswanath GA, Sridip CH, Samiran MO, Tirtha MO.

Effect of exercise on platelet variables: An overview.

Inter J Physical Edu, Sports and Health 2017; 4(1):

506-10.

[37] Fernandes T, Soci UPR, Oliveira EM. Eccentric and
concentric cardiac hypertrophy induced by exercise
training: microRNAs and molecular determinants.

Braz Med Biol Res 2011; 44(9): 836-47.

144 Jlo )Y ol V4 093

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.11.1149
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.11.1.4
http://journal.rums.ac.ir/article-1-5756-en.html

[ Downloaded from journal.rums.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.17353165.1399.19.11.1.4 ]

[ DOI: 10.29252/jrums.19.11.1149 ]

S 9 V- 5 923, wslis o i 5BV VEY

The Effect of Circuit Resistance Training on Cardiotrophin-1 and Platelet in Active Body
Building Men: A Clinical Trial Study

A. PourRahim Ghouroghchil, R. Afroundeh?
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Background and Objectives: Cardiotrophin-1 is a member of interleukin 6 family, causes cardiac hypertrophy and
with platelets is involved in heart atherosclerosis. Circuit resistance training is part of athletes' body building
training. So, the aim of the study was to investigate the effect of circuit resistance training on cardiotrophin-1 and
platelet in active bodybuilding men.

Materials and Methods: The participants of this experimental study were 30 active male bodybuilders (age: 24.95
£1.49 years) in Ardabil in 2019 who were randomly divided into two groups of exercise (n=15) and control (n=15).
Subjects in the experimental group completed a circuit resistance training session including 10 stations (leg press,
chest press, barbell curl, frontal pull down, front leg, parallel, back pull down, cable pulley row, barbell shoulder
press and back leg) with 40-60 one repetition maximum, 15 seconds at each station, and a 45-second interval rest
between stations, in addition to their normal body building exercises. The control group performed their normal
bodybuilding exercises. Independent and dependent t-tests were used to compare the intergroup and intragroup
changes of cardiotrophin-1 and platelet, before and after training.

Results: Cardiotrophin-1 increased significantly after resistance training compared to before exercise (p<0.001) and
also compared to the control group (p<0.001). Platelet increased significantly after resistance training compared to
before exercise (p<0.001) and also compared to the control group (p<0.001).

Conclusion: According to an increase in cardiotrophin-1 and platelet after circuit resistance training, it is
recommended that coaches and athletes cautiously start performing circuit resistance training for maintaining
athletes' health and reducing thrombosis.

Key words: Circuit resistance training, Cardiotrophin-1, Platelet, Body Builder men
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