AR sl — (D559 () pole
VEY —1OF @ o oY &,lous Y 8,90
LY WATIA £ SRR NP ST
A5 [ 5 YT : Ghpdy b

05 ol 3 095 by Sl 31,508 (Seglio oy yoi ylojod ST
3 481 gloylgnle s Johuw i g3l 28 » 550 MYF5 g STAT3
S 59 8

B9 Loy = T8 Ly — Tl dewlie =T lguge plisl = b (ledose
76955 Lo yozmo —

09 )5 WlewlF Lol a5 1t 082S oS Mot ot 5t 008509 (53975258 25D (gl Ty )
S oLELIIS ity Sy 09 )5 O Leas P Lt o515 05 1yt 0 L2 40355 pple 0uS2ils o355 (558052 25
Ol e o sl8Lls oS Mot et osiisg pile 05)5 GLSLwld Glal (1T oy
bl olrgi ol8tils (o35, pole 0uS2ils (o35, pole 09,5 o, Lutils.f

ouSs

sasS Jlb g JuSw Baims JUil ol 05 Gl 2 095 Ol Sl g (Sragliia (nyed 53U ol gl 5l S
O YO w &ials b ye Vool 18550 ,mé Jlad o= ol 31 (MYT5) & ol alae Jole 3 (STAT3) cangis,
b i s BFR) (155 oy ol 900 5 L 1,509, (agliio (2 ya3 85500 05,5 90 4y (Bolai 500 JLo
a0 S5 Ve sgam Jels (ECC RET) 1,500, cmesbie i el S35y oSS sl olis 51 oolicial
Goi b s g ) o B obml g0l gy lid olSius 1 olinul b slawdl s ol sil; slaeaissl
A 6yl paiged Cellid 5l g el YF g L8 ol FA (b ol ilr g Al 51 i alys o 7Y 0l s
0355 »» BFR (sladigas 1o STAT3 (5 ol 285 plnl abosdistunpgisml Gog) 4@ MYFS 5 STATS
Sl las 1y (g yloline @gles (P=v/ o V) (lime (ol &5 0 ol i plp YIATS g3l i 4 Cod 90l
45 09 00yl YIEVA (5031 i & S 5031 09,5 50 BFR (slaaigas o MYFD (5 o j5boiren
s bz Sl Lol yan 1,500 5 Steslie (a3 51 6505 31 oLt | (s, loline glis (P=+/+ +0) olpe ool
098 s 5355 Sgug 9 Lai> o Canl (Son MYF5 s STATS (5 ol il 33l )b

ks’ slaojly
(B35l csloylgmle laJolo « Dlas 0 ( Dlas ]

Email: hui_r7@ut.ac.ir WEFFEY oD (il Jgimmo biinan g



1vaa "_,L'&AM.U ¥ 5,les AY 5490 (sW)I9 (T ) ‘05.1.9 \F¥

dovio

) 2l ol 51 g 092 sl 50k (Ul Ll el sy (8L (gnlo Ll jo ¢ IS Alae
@hislssed sudl JLed Jelse wilais o g Ol plly (Sl slaalas cosl ons svalis
Corexr 4 oddeuml sl (gl (V) Wyls (g)len g ol (B cled i, 5l 2L
«iS (glojlsle slaJol LT 4y 4570 ls 5Li alde o35 olity gla sl J2o 8L 5l (60 54y parmis
el dily 85 cadled aloz 5| else 4 sjlualas sl b ske cnl pod Sl (F) e oo
lolsmle (slaJshor 1355 5 (g 3lusJlad 15 (5518 (2 po5 & Comd _taglie 10 po8 Wilools L lalllas
Mg g0 39,2 Sl L ol e (Saglie (2 ol (ilugid g Jlid 5 (SIS 25 (P W)l 65
ST 51 S (F =8) 0,0 S5l g cnl,ShL L2 a5 958 e (S ule) aliae Lavgs lacnlS sl
] el 0 Leol (Fed) sl 1y blaio (glolgmle (cloJshos 1S5 g (g3l Jlsb dopSgobe
sladshe 4 ataly Dlae Sz 03; poe S walas EIMD) (o255 colad 5l (26 SHlae
5 s a5 el oud 003 1,5 g o ped 5o ks Sl o] ity (F=A) Canl (slo lsale
P 15090 iy 2 15090 Slain yed Conl o Sleidn (A +) Wgd oo 0aiS LA >
(15095 02yo3) EIMD a5 a5 las cnl 5l Sladllas yiiey (V) 0300 65 0 (SDae (B9 mle 3io5
Ol € S lad 3 Basay aF Il s (A))) S o Coles wiewl (SHlae ob; 598 S e
35S Sl wogs Mas ol crge Sl (San 15 g0 8 el Sy 4z )51 45 000
5 sl g5 mle b auls ol ol (V) wsl axslas |, (L BT las ol Sae caped olod
sl Jdsay caesily glagn yoi ruized g (oS lacew (1l ) il ol 0 EIMD
csosin sla S5lis wogdledy (VN 098 oo (i o] 2alS Cgo ol Jloiml 4y 5,550
s 4 gl o S al,d EIMD l 5ads b5l canl Sew a5 (IL-6) & 5o sl asile
Slllas Sy ax S1T.00F) wolw las 1) oaalidl 5 ol gwyp 55 bz olawdl b ceglio
¢ MMHGVY+) o5 by olawdl b @ seglin o ped (o 0 IL-6 omyas ialidl (VVA0)

dely 3l odeliassay jolie Lol gy S sS Sl il ol S 85131 45 ilon,S 3 I55 |, (MmHgGY Y

1. Bercise Induce Muscle Damage
2. Rpeated Bout Effect
3. Interleukin 6



) w2 530 MYF5 g STAT3 (45 (e 3 (395 o3l s> sl 9 1,539 1 (soglin (0 yoi ylojad yuils

b olyen SalnS (eslie o ped sln 0ol A5 e p)ler S Lads ot (LS (Sheglie (el
e &2 wilgi oo ol SlSe 25 L ol yad oy daitd oS oo ey Lozl ) (V) Gl 0333 o]
Ol S ol Gl (Mlae wd) ol CBlae 5 IL6 0y 6l 5 0 j90 (e ol (SIS
cleds 53 ol oladl b olpen oglin gl yad | 256 gy pmle o sl Ses EIMD
LIFY ooyl 3oxSagamme Jole g # 5ol il asly oS lie o] cudeS cusbe
Klse Lawgs slojlgale slaJsbo (6,5 2l b (B9 mle (Dhae ol sl (59,0 B80S eelass
S5 s JACK2/ STATS s ol s 51 o] Jolse ol s, 89S Jlsd 5 ol ypls
Gl il oglie oy ped aling Sy sl 0 0l Lt (D) Wig oo (slolsale (sla Jskus
15095 steglie sl yo3 (V) )1 olyenas I Glo o131 53 (slolsale sl Joh Bucus Jud !
S5 3 OVNN) 35 o S35 1y ol 135 ol 51 5 955 n (LIFSIL) Lo Sl o5 o
sl 1O anl e il s b,z ol b slodll sloasls coul sad ools olid 5o
Fostie (slay yei 90 sa JBT.OY) cunl S 51 (slojlsale slaslo 7355 5 (93 by Slad]
slojlsabe slashe 2255 5 (53 Ol Sl b saglie lagn o b 53 Ol ol 1,50 2
Gired 9 358se (SHae (B9 mle carge 53 Gl sl sl las @l g wd (o p Al
S0 55 03gs IS 5b  ele  Mae cornl sl a4y a5 b aeolisS o ax 51 S g Soslie
ST ol L OBV Gl ails pgas cnl 1 s by ol & Cod (5K 08 L2
)18 5k syt Slalllas 5 (o) 4 (SHas (B9 mn 2 095 Ol Sl

bty Jole i o5 09d o0 Sialen cumgiy) (ol sladale b ljalac Aol
Myf5 0isS o colan 1) slojlsale (slaJglo (souazs — 053 b S8 § pled iS5 & (S 26 o
& diy slojlgale sla sl a5 0S oo o 1) Gland 8 Loaslivn ol aldS Jelse ol Ao )
4 MY5 oYL lade 5 s o o)ly (5s5UsS mlsalie slaasly 4 MyoD § Myf5 56 L
OF) 505 oo |y i 12555 55kl glolgnle sla sk

2 NEE e g3 ooz sl g 5 b 15 0en (eglie cpyed (Sl Slalllae

Sogtie (n yes Oloyed Sl g cnl 0 gycnll ilos S (cwyn 1) lojlsale slagshe 5laJlud

1. lLkemia Inhibitory Factor
2. Mogenic factor 5



VAR Ll oF 55l Y 5590 ¢ ()9 (S ) pole )\ ¢d

859 e LA ok 1355 (il ded 2 S5e Gl slagasls 93 Ol sl 5 150 2

SgW( R (o)

Wi )
SroaiS 3L 15055 (Seglie (nyed S5 Ve 50> Jols a5 ECC RET! JS5g 5l aslllae (ol 5o
aals il sblgy o 1) S o ey 5,15 5L pelas Sl a8 S gl olRiws sl eslitul L ol
L ool g, lid oSiws 5l oolainl b o5 )b,z dlowsl L(V0) wb oolaiwl wylo 1) fade 25 >
285 byl il O sl 4 5l

Oleklogls oy 5l aS 0g: JLo YO £ 0 (s dialo b 558 Jlab sz oo Jols (g ol dnslr
g szl Jolie mess 5 6 tess ST (AIRM) aiiin )85 S5 slaggasl sl 51 g 85 Y
B oty 1zl Ul et b olyen ailalST cals) o8 iods il (60,8 cald; 058 oS
5T olSils DU &a anb s s (sl | po s o0l b Sge)] s (s o US55 ol
5 oy 5l dl e ,8 50 Aidg jlre b S8g05] .o, (IRJAUN.1395.782) sblcizs axly (ool
LS S e dalol 5 g

slowsl  (ECC RET) 1,5 5 1 (swglie (1 pod 09,5 90 31 (SO 50 Bolas L‘b@beﬁji BTN
B Juts 5l 0alitiasl T (e w28 )5 8 155 s olanadl (3905 09,5 ) ,S00 S 00 5 5% Oy
V0) wlie &b g Boe 5l cnydials 9 1) land 3,5 b (mdse (o2 5 ) e
ilae § cdlad 5 e celo YE 5 L5 el VY B FA _ole oy dlae (2S5 5V e il
Sl w5 g (0 o3 Sk 4 s Wash out 5,90 el FA 0l a8 5 Lo Soge;] Jlad b
OF=VA) &85 15 Las ge cilails (gounio

Jst oBalel 4 cordginpgn slapygel szl ln 5 00 28 -Ar (sled 0 ladiged (o

28,5 sl oleosdgimndgisesl oy, 4 M5 g STATS lade (g uSojlasl .o ools

1. Hrentric Resistance Exercise Training
2. Bopsy
3. gnal Transducer and Activator of Transcription 3



FY w2 530 MYF5 g STAT3 (45 (e 3 (395 o3l s> sl 9 1,539 1 (soglin (0 yoi ylojad yuils

8,8 sl (YEAYE Sl 5 )Leis) oy5LS <5 % RNeasy Mini Kit 5l oolawl L RNA #l el
DA Comad g (end Dl50980y ol jleslinul b sadigl el (gt o9, 4 RNA (ogls 5 jlade
P95 ) e aslllas (nl ;5 ol odpzmin Jagili YA+ @y agili Ve slazse Jsb o RNA (5,58
slas ;S5 CDNA & ous5le o5 8 [SGg, 3o Random Hexamer ,oul, 5l eolatw! U RNA
a0 PO sleo 0 arB0 0 Cuw el jo il 0429 yeumlisSTl Al e g0 Ll o ol bas
Y Gbo ;0 aa 8o £ w9 0,5 cle 4> 0 YO sloo ;0 4385 Vo pgo (y9uwboSSl g ol 5 sl
a ol ile & o VY sles jo &l aido Ve L iiSTy ccoles 0 .85 &g ol 5 il A o
O ) sy b
o &0 Olgie 4 GADPH i § Baa 0 plgie 4 MYIS o STATS lag; aalllas cnl 50

28,5 bl b eyl y 1,k NCBI Sledlbl olSsly s GENERUNNER 5810 5 dlgdy s 5

O Jgo=)
o9 R 50 ooliiwl 9550 (W yosly g5 N Jous
Job
(R) o1l Jg (F)yoslys Jg
o 302y (g 302y (g )]
151 TCACACAGATAAACTT GGAGGAGGCATTCGGA < a1s
GGTCTTCAGG AAGTATTG
192 ATAGTAGTTCTCCACC TGTACCACGACCAACC MVF5
TGCTCTCTC CCAAC y
293 AGGGTCTCTCTCTTCC CCAGGTGGTCTCCTCTG GAPD
TCTTGTGCTCT ACTTCAACAG H

—sbej a4l .28 5 sl Rotor Gene TM 6000 oS ,o Real Time PCR sla jiaSTy don

Glp el Voo Con ol T ile dx 0 A0 pgo Al e @dBo b Suae 4 o 5 le &0 A0
T Cow 4y ol F anle a0 Fr g ol Cam gl asl Ve Sae 4y ol 5 ile 4o 0 0F (S g
Lod cmgd (Sotin oy Sl 2l Al oy 5 28,5 alol Jlgie S Fo o SaiS (ol 4l

O ) cal Glidlaz o) asli b o ol 5 aile &> 039 6 0. 51 1,5 10 50



VAR Ll oF 55l Y 5590 ¢ ()9 (S ) pole 'FA

bl Lo g (0l Gl ool oyuSolae) cimogs el 5l ool b Lnools (s Lo Loeige 35
oolial L Laools xeabs 2355 amls 51 g - o0lisis] SPSS.A7 (sl l33lp 5 5l Laosls Lol (sl
Jolos (9031 51 (s 5beT Jelodios 325 sl eugd 0y s Lo il ly (50 5 Sig 5,ms (903l 5]

s ab,F e 3PS/ 0 lage;l o loline laws ol ooliiul 48 1Sy il s

basdl
5> MyfS  STAT3 (5 ol whaw 15095 (yed 09,5 10 wesoe LS Ghaghy (nl @l
il ol L) lsg08) 8l Gialssl oy PIPAA 5 FIVES ey ol st 4 o 33050
ol Ol 3m3lim 20 055 Ol Sl L olyem 150095 (203 05,5 53 500 9 5l 055 lolins

Amplification Plot

10.0
7h
i
& a0
25
oo
2 4 8 & MW 12 14 1B @ N ;| 2 B MW N OB M B MW 4«
Cycle

Legend

M wvos | caron [l sTATS

GADPH g Myf5 . STAT3 slagy oyl gedaw sioxio ) 15905



1F4 w2 530 MYF5 g STAT3 (45 (e 3 (395 o3l s> sl 9 1,539 1 (soglin (0 yoi ylojad yuils

09031 9 Sl 5 Wog ¥ MYTS g STAT3 5 ol o gl .Y Jgur

BFR + 1,509 ¢y p03 1,509 o2 po5 o
# (P=+/++)) Y/AS¥ (P=+/-aY) FIVFS STAT3

#(P=+/++8) Y/FVY4 (P=+1N+1) Y/74A Myf5

P lp olaisl e 5SS pas g o el (o Sl pae lais e S5 Olakad  colansl 1SS

2 5989 58Ul (5 8 PCR ¥ game (rizmen (1 )l3g0d) o (nd 093 (oo jl oslitul b 0
0,8 anli 1)l jge Slalad colais| i85« Jol> gl

Melt Curve

-".
nnnnn o M
':‘I? b
|
i \'r‘I\
[Igi
| |
| ,lr |
nnnnn o | fis &1
|
| |
I
= )
= |
= |
£F  socooo o Il I|
= | |
= | 0|
| |
8 |
DDDDD = | il
I ‘|\l
|
= .
— R e et |
= |
— e = =
oaa oo oo soo mae soo a0
eeeeeeeeee e
[— e [P v

GADPH s Myf5 . STAT3 glayyj wsd sizio Y ylogei

STAT3 905l 5 903l Jolis (rSilee aumlin (sl 48,0aS0 il ly Julos (9031 @l

el oud &IV Jgaz )3 BFR+ 15590 nye3 9 1500950 (o) (0075 0955 99 50

Y 9257 0955 39 oyt STATS (3303 m 9 (39031 bt bl 5uS5leo dunny o ¥ Jgua
F Olygdme (il o3l dnye Wl j9dome ggeme
JEY Y \/ag ) Va8 o895 ot
YIVY YA SVIYF 529555955
14 FAUYY Js

P




VAR Ll (¥ 5 Lo Y 5590 ¢ )y9 (S ) pole I

DS 9 15095 Crped 0955 99 50 STATS (903l 5 (y9ojlin dulio ¥ Joaz (slaazily

g 0dal Cowdds +/FY (5 lolime prlaw 4 ax g5 b amo so ylid 1) (g3 b, ol b ol e 1,509 50
Dy g KW 59,000 0929 (5 loline

osoilom 5 oseiliim Folis (Sl daglia (sl a8,laSs il ly 5IUT 503] @l iz

el odds SLIY Joaz 50 BFR+ 150090 (0505 5 150950 (0 re9) (225 0955 99,9 MyPS

Y 9) o225 09,5 93 o MYTS 9031y 9 (39031 i Jolis (uRilio duan o .F Jgar

P F Olgdomo (il ol3T Az 0 Wlygdzme £geme
oY oNng VY8 | \Y/a8 P95 o
YV YA fAIPS 2950950
4 #YI7- 5

05 9 15090 o 09,5 90 0 MYMS (el g (g3l Lt Ao ¥ Jgu (slaaisly
g odal Cawdds /Y (5 lobime prhaw 4 ax g3 b amo so L 1) (g3 b, Sl b ol e 1,509 50

g g0 ol 99,15 3¢9 (5, loline

]
ol e Joline Gl e 55 ol el ol 50 aslie (a8 il dalllaa s
Slojlgale slo Jol 1iST 5 (20 e Iylyds ol )...al.s baspoylis el cpl a5 ol STAT3 § Myfs -3
s ge Glid by imgy ols salioly ()5 g9 Hlolime Grali8l 1o 1,500 (el & Cad 95 Lz
ol &5 d9d oo Jobo oy RIB e (0355 GBi)9 e @l 09 Glz (95 dgue
MTOR gl ply e o Jld g ol 00ls adeis poee 4y wlae (loons ;.5 Alwgdy alins
& o oddodalin dlac «5'9515" oealS BaisSasoi wilgh co ans ¥ pl plply 0ed o e

CUS 5 0,5 Sgazme gy (6,5 B cilosls las Slalllas .ail e b > Cudgase I eolaiul



101 w2 530 MYF5 g STAT3 (45 (e 3 (395 o3l s> sl 9 1,539 1 (soglin (0 yoi ylojad yuils

G b G5 T s 5 5 a5 elS S Al g e ooty (5
(OF) 25800 slojlsale sl S5k

et o5 ol e S50 5 iy 53 Jele alar SIMYTS 05 ol s il
nosalie oS o alan |y sl fyale slo Jobo o5 JSCE S S 5 L5 5 4 5 i
ol > 4 MyoD L Myf5 (o5 e & at glolsals sla sl a5 0iiS o ol |, (glaps 3
a3 oy ity 5385 83>l slolsale (sla Jokw a5 MYTSL ;) jlade 5 a5gd so )19 95LsS oljaliac
s (omgigy Jale slojlgale slosho 6,5 2ole b (B9 mle (GMae ab) lp (Byb 51.0)
s JACK2I STAT3 ol o, 5l Jsle ) el (65555 (STAT3Y sagis, 505 Jlab 5 by
il imghs s STATS 55 olo 5o Jolins Lial3dl (VFT)) a5 ie clolsnle slo sl iS5
o lsale (gla Johas S5 505 oo sl yz Sl L o]y oF s by iaglia ey o 45 35 )] s
3 Sl olis ubul () +) g s alie 4 Jloio] gloco] pea s 5 Sl 555 iulidl g
FARNY) LlS 55,8500 « IL6 alaz 51 o sVl 35555 sloodisS Jleb ol 5| STAT3 Slu ol
poiis STAT3 .05 oo S8 i dlas ab, & TGF-PL 5 (TNFo) W (5,5055 59,5 ,:51
WS e Jlob el pionle ool 5 gkt a5 |, My0dl ale oy (slogs) makins i s
by it Sl pa o5, o lyale (sla sk 45 I o wols capl 5 sy STAT3 (YY.YT)
STATS b aly i o5 Cel )] gho Lo tings s co dlyind o Jsale sloslo (g5, Cdga
el VY-85 oo 1o cslolsnle (slo sl fely dusy oo ity (VF) el Myodl (s Lo Jla Lole
Al 4y Gloj 8,90 nl ) lojlgale slash 2255 (5 sboar gl oo JolS (555 Sudlad 5l g
QOOFF) wligo 2ol Ol 51 5 e ys0

plaSass Ll ol (las 1y ole g9 5o 530 05 Ole gl GRlB1 1S 090 (i ped sl 0
Slass ol Corge ¢ snglin oyl dude S Slalllas (S 0 S Canl Jl j0 ol g jlolixe
ol o5 axall g lyz o3 s (STAT3PAXT.MYOD) (sl lgale slo Jobur (sl Jlab sloas L
5, AL el YE 51 ialidl cpl saalin Slej 33game (pizmen 5 loline (ylg> sla goge;l jo Zuly




VAR Ll oY 55l Y 5590 ¢ ()9 (S ) pole 10Y

lo,lgale (sl Jolos gly i Falowl (slo gy s )0 (P +) Cowl ondd (5,155 (g lolins yess
lojl o g0 () p (SHhae col Wl Baa L1559, (Staglie (n pe alag S 51w Gloe 5
O pol> g & p SIS Sl 0l (o) ye Lol o 15 55 by Slail'slge 5]
Ghiy ool o adl )8 o)Ll e by sl 9 150 g5 5 (Seslie (el Dlejed (o @

Aoz 5l Oglae g Doeaily 0 03 8,90 SO Al o |y E9b5e (28,5 sl gland> ST O g0

A8 ol 1) alisee slageuly cunl (Ko 458 S adllhae oyl g Coi>

S 5 A
STATS & ole plezes 93 Ol shadl 5 1509 0 (Soglie (n ye3 3l Las ol gl @l
7S5 iledld o leiug A el 55 cnl i oo Gl IS5 55 e Sl s T MYFS
5 e09h 0 odpdml (Dhae 8l Sm o Gloil czse Wil I35 0l (slolsale (sla Jskus
S hles e syenlil WS oo S8 Mlae (Fgpmle 4 g 00,5 pTsl (Dae gyl

b ey Sllle (Jb onl b il aiedgu (e Sal; wilgice (o)1K05 55 atile oyl

D9 g0 Slgiiny Joize ob3eds 58 b, g5l (o)

»Ta,@lm

1. Fry CS, Glynn EL, Drummond MJ, Timmerman KL, Fujita S, Abe T, et al. Blood flow
restriction exercise stimulates mTORC1 signaling and muscle protein synthesis in older
men. J Appl Physiol. 2010 May;108(5):1199-2009.

2. Takarada Y, Nakamura Y, Aruga S, Onda T, Miyazaki S, Ishii N. Rapid increase in plasma
growth hormone after low-intensity resistance exercise with vascular occlusion. J Appl
Physiol. 2000;88(1):61-5.

3. Fujita S, Abe T, Drummond MJ, Cadenas JG, Dreyer HC, Sato Y, et al. Blood flow
restriction during low-intensity resistance exercise increases S6K1 phosphorylation and
muscle protein synthesis. J Appl Physiol [Internet]. 2007 [cited 2020 Sep 16];103(3):903—
10. Available from: http://www.

4. Pedersen BK. Muscles and their myokines. J Exp Biol [Internet]. 2011 Jan 15 [cited 2020
Sep 16];214(2):337-46. Available from: https://jeb.biologists.org/content/214/2/337

5. Pedersen BK, Akerstrom TCA, Nielsen AR, Fischer CP. Role of myokines in exercise and
metabolism. Vol. 103, Journal of Applied Physiology. 2007. p. 1093-8.

6. science LQ-J of animal, 2008 undefined. Interleukin-15: A muscle-derived cytokine
regulating fat-to-lean body composition,. academic.oup.com [Internet]. [cited 2020 Sep



oy w2 530 MYF5 g STAT3 (45 (e 3 (395 o3l s> sl 9 1,539 1 (soglin (0 yoi ylojad yuils

10.

11.

12.

13.

14.

15.

16.

17.

16]; Available from: https://academic.oup.com/jas/article-abstract/86/suppl_14/E75/
4789854

Nielsen JL, Aagaard P, Bech RD, Nygaard T, Hvid LG, Wernbom M, et al. Proliferation of
myogenic stem cells in human skeletal muscle in response to low-load resistance training
with blood flow restriction. J Physiol. 2012 Sep;590(17):4351-61.

Serrano A, Baeza-Raja B, Perdiguero E, metabolism MJ-C, 2008 undefined. Interleukin-6
is an essential regulator of satellite cell-mediated skeletal muscle hypertrophy. Elsevier
[Internet]. [cited 2020 Sep 16]; Available from: https://www.sciencedirect.com/science/
article/pii/S155041310700366X

HATHER BM, TESCH PA, BUCHANAN P, DUDLEY GA. Influence of eccentric actions
on skeletal muscle adaptations to resistance training. Acta Physiol Scand. 1991;143(2):177-
85.

Sorichter S, Mair J, Koller A, Gebert W, Rama D, Calzolari C, et al. Skeletal troponin | as
a marker of exercise-induced muscle damage. J Appl Physiol. 1997;83(4):1076-82.

Roig M, O’brien K, Shadgan B, Reid D. The effects of eccentric versus concentric
resistance training on muscle strength and mass in healthy adults: A systematic review with
meta-analysis Top Cited Articles in Medicine View project Optical Diagnosis of Acute
Scrotum View project. bjsm.bmj.com [Internet]. 2014 [cited 2020 Sep 16]; Available from:
http://bjsm.bmj.com/cgi/content/full/43/8/556#BIBL

McHugh MP, Connolly DAJ, Eston RG, Gleim GW. Exercise-induced muscle damage and
potential mechanisms for the repeated bout effect. Vol. 27, Sports Medicine. 1999. p. 157—
70.

Nielsen AR, Pedersen BK. The biological roles of exercise-induced cytokines: 1L-6, I1L-8,
and IL-15. Vol. 32, Applied Physiology, Nutrition and Metabolism. 2007. p. 833-9.
Paulsen G, Mikkelsen UR, Peake J. Leucocytes, cytokines and satellite cells: What role do
they play in muscle damage and regeneration following eccentric exercise? [Internet].
researchgate.net. [cited 2020 Sep 16]. Available from: https://www.researchgate.net/
publication/230643819

Patterson SD, Leggate M, Nimmo MA, Ferguson RA. Circulating hormone and cytokine
response to low-load resistance training with blood flow restriction in older men. Eur J Appl
Physiol. 2013;113(3):713-9.

Ciciliot S, Schiaffino S. Regeneration of Mammalian Skeletal Muscle: Basic Mechanisms
and Clinical Implications [Internet]. Vol. 16, Current Pharmaceutical Design. 2010 [cited
2020 Sep 16]. Available from: https://www.ingentaconnect.com/content/ben/cpd/2010
/00000016/00000008/art00002

Ochi E, Nakazato K, & NI-TJ of S, 2011 undefined. Muscular hypertrophy and changes in
cytokine production after eccentric training in the rat skeletal muscle.
cdn.journals.lww.com [Internet]. [cited 2020 Sep 16]; Awvailable from: https://cdn.
journals.lww.com/nsca-
jscr/Fulltext/2011/08000/Muscular_Hypertrophy_and_Changes_in_Cytokine.28.aspx



1vaa oL’h-u.L"v" ¥ 5,les AY 5490 (sW)I9 (T ) ‘05.1.9 I\ ¢

18. Tatsumi R, Liu X, Pulido A, Morales M, Sakata T, Dial S, et al. Satellite cell activation in
stretched skeletal muscle and the role of nitric oxide and hepatocyte growth factor. AmJ
Physiol - Cell Physiol. 2006 Jun;290(6).

19. Umbel JD, Hoffman RL, Dearth DJ, Chleboun GS, Manini TM, Clark BC. Delayed-onset
muscle soreness induced by low-load blood flow-restricted exercise. Eur J Appl Physiol.
2009 Dec;107(6):687-95.

20. Wernbom M, Apro W, Paulsen G, Nilsen TS, Blomstrand E, Raastad T. Acute low-load
resistance exercise with and without blood flow restriction increased protein signalling and
number of satellite cells in human skeletal muscle. Eur J Appl Physiol. 2013
Dec;113(12):2953-65.

21. Guadagnin E, Mazala D, Chen Y-W. Molecular Sciences Review STAT3 in Skeletal
Muscle Function and Disorders. mdpi.com [Internet]. 2018 [cited 2020 Sep 16]; Available
from: www.mdpi.com/journal/ijms

22. Gopinath SD. Inhibition of stat3 signaling ameliorates atrophy of the soleus muscles in mice
lacking the vitamin D receptor. Skelet Muscle. 2017 Jan 25;7(1).

23. Zimmers T, Fishel M, developmental AB-S in cell &, 2016 undefined. STAT3 in the
systemic inflammation of cancer cachexia. Elsevier [Internet]. [cited 2020 Sep 16];
Available from: https://www.sciencedirect.com/science/article/pii/S1084952116300519

24, Tierney M, Aydogdu T, Sala D, Malecova B, medicine SG-N, 2014 undefined. STAT3
signaling controls satellite cell expansion and skeletal muscle repair. nature.com [Internet].
[cited 2020 Sep 16]; Available from: https://www.nature.com/nm/journal/v20/n10/abs
/nm.3656.html



2 Sport Biosciences, Vol.12, No 2, Summer 2020

The Concurrent Effect of Eccentric Resistance Training
and Blood Flow Occlusion on STAT3 and MyF5 Gene
Expressions Affecting the Activation of Satellite Cells

Growth in Non-Athletes

Mohammad Ali Tabibi! - Azam Mousavian? - Abbas Ali Gaeini®-

Reza Gharakhanlou # - Reza Nouri*® - Mohamad Reza Kordi®
1,2. PhD Student of Exercise Physiology, Kish International Campus,
University of Tehran, Kish, Iran 3. Professor, Department of Exercise

Physiology, Faculty of Physical Education and Sport Sciences,
University of Tehran, Tehran, Iran 4. Professor, Department of Physical
Education, Tarbiat Modares University, Tehran, Iran 5. Assistant
Professor, Department of Sport Sciences, Kish International Campus,
University of Tehran, Kish, Iran 6. Associate Professor, Department of
Sport Sciences, Faculty of Physical Education and Sport Sciences,
University of Tehran, Tehran, Iran
(Received: 2017/02/12; Accepted: 2017/09/13)

Abstract

The aim of the present study was to investigate the effect of resistance
training and blood flow occlusion on gene expression of signal transfer agent
and activator of transcription (STAT3) and muscle-forming agent 5 (Myf5)
in non-athlete active young subjects. 20 men (age range 25 * 5 years) were
randomly divided into two groups (ach group 10 subjects): eccentric
resistance training with and without blood flow restriction (BFR). Using
isokinetic set, eccentric resistance training protocol (ECC RET) including
about 70 repetitions of knee extensor muscles was performed. Occlusion was
created using pneumatic pressure device. After local anesthesia with
lidocaine 1% and norepinephrine, blood samples were collected from active
vastus lateralis 48 hours before and 24 hours after the training. STAT3 and
MyF5 were measured by immunohistochemistry. Gene expression of STAT3
in BFR group in the posttest was 3.846 times higher than the pretest
(P=0.001) which showed a significant difference. Gene expression of MyF5
in BFR group in the posttest was 3.479 times higher than the pretest
(P=0.005) which showed a significant difference. Eccentric resistance
training with blood flow occlusion may maintain and improve muscle mass
by increasing the gene expression of STAT3 and MyF5.
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