yelios Sy pele 0usClils alxo

www.journalnums.ac.ir

o glio Sl 503 1 (il slo 31900s S g oS JUa3 ol g5 Ol gaud w5 54
J&d s JUw YA—AA (510 50 40 Wil (50 Sdos g (sl 918

* Swge oy yball o Lillale slos

U‘J‘" 4ULQ,G.40| a‘sa)‘L.»‘ .)b] oKils a(ulim‘)?) ul.erc.«o‘ »‘5 ‘LS“’))B 'le.c 9 ‘55».\.\ Y ouSlisls 5‘5«.:))5 ‘5)51%).:5 05;—\
OSlnleoladol o codll ol3T olKtils s e alg o Sl pgle 0aSLiils i3 ,5 pale 05,5 - Y

doddo

Lol s oo ol 3 (Sl alde 65Lil sl (295 B b b (slojlsale Joho Jaloe
3 8 (pgy S (oo JtenS 1) (59 5 (36 655k v a4z Bl sk ol &Sl
slojlgale sladobe oS Jud Jalse Dlpis (ow)n S b ol adllas g0
YA-VA Gloye jo asas 60, Slas g slopls Soglie Ol i 51 226 (MYF-5 4 MyoD)
2855 plonl JUd e Jlo

loyig) 9 9lg0

VA Oloye i 5l el 055 L sal 9031t b b miaes adlllas il 5
3 Sola jobay g QLU oyiws ;0 Ojpod HE TO (ledal b s Jlo YA
(O0) sals 5 (V) lopls twglin @by yes (V0) wyads (60 o Dl o3 09,5 du
O- b ¥ > 2 gal> ¥ wan o gaan A 0 el dlipy g »ad s |3
ol g3l 5 093litm A e 50 50 SRS 08 Crize 285 pll Ak
IR eyl eslaial b Soyin (ondiss g3l 5 i)l 9oyl 5l esliiul b Laesls
s o + /40 5 loline zxbaw ,3 SPSS-24

loaisly

ooy MYF5 g MyoD jslie 2o yes by, 99,2 Jlosay a5 ol olas aslllae gl
3 b (63 Mo (52505 09,5 ;5 SRl ul P+ /0) 2L (g loline al8l Jld s
(P=e1+0) 3g: YL lopls (Faglie Dl o3 09,5 b anylite

sl (555 Sl yad 51 5L MYF5 5 MyoD polie iol¥l s 5 (S il
oarsS Jlab Jelge tal38l b (g0 8o Sliyed ohugar (hped slaghy, nl cnlple
A3l Sge (Sas 9y (RIBl g (B9 mle » Wl oo Slojlsale slaole
Loy el

MYF5 MyoD «sls lsale slaJobos «(slo s (staglin Sl pos g (g3 ,Khos Sy a3

Jowol (g 3y dllie

VECVAYIYY edlyo &yl

VY BIYA b dy gy

fage 28 b Al i o 0 gk
Sl ple 0aSasls (8559 pole 095
sl ol5T ol&tils o was Al
olrl el

YIYOAOAIVY 1pyals

1S 2SN Sy

arabmomeni@iaukhsh.ac.ir

o) Ll PO by (¥ 0 Lo Ve 090 ¢ ygrlins Sy pole suSLiils Alxo [1F4

v



sk 00535 Jlxb Jolge &l s

s (. m) ohiSes s olothd
ot pe8 31 (AL slelgale \\
L (hg) ol S (njlye ode a (g ol (0L o

Tobw Jl Oldllae )5 cnlply gy a5, (plocadgame
525 090 (nl ehas g0 LS Ay 9 995 o0 ooliiasl LT (oo pes
oSaie (Jo8 JB ogax Bl Loy onl Ol s Wil o
S

stz JB s pdndllasl el 5l glolsale sla sl
oS 2o 5l gloo 2 il 4wy oo g wiad o595
(V) aes gl oo cdlad 5 (Sids S el aiile
il sly Mas el Liglidl a8 caul s IS
Pl Galsgzsl () +) 358 o0 slojlgale slaobe ;255
Sl o ) (U slojlgale sla ok SlpsS (o) 2
ol g ooy Sume «Bad (WilS B) (Suped Jelge
Jelse (9 ot g lej (F) 992aid 5 5k 55 (05
L O)) s lojlsale sladshe g5loJlad )5 (cote
G5l om slojlsale sla b slpiome Graliél ¢ J> ol
Cewloads (0,138 0l 5 U lawgie ol b oy 03 4dido VOO
b 959 adBo Te 5l G lalive poss &5 (> 50 (V)
Sl bazil ol OF) colonts ovalin o8 o
Silwlad 50 (oot Jsle ()59 Dab 45 aad s
il ol gl 08 VE) el gl loale sla Jsba
Sad b s5lsp (el JLis 4 lojlaale sla sl codled
G590 g el oad 1 E (VYY) o5 5 (VF) oL
ol IS alie g 39, asly a5 aglie Sllad
aS Covload sdalive (VA) o)l gage (a5 iy () o
259 sbaeSe L olyen (Saglio 0 ped atin 7Y
slojlsale sloJslow cdld 5 lyime Jialdleely
(V%) Sl o0

slaslw 6,55 lie a5 inl i Blogl (ol aen Ly
9y el jadizr o el el 58U 5 (B0 lo)leale
U e b sl Gl s oo Slaian Ll «(Ye) conss

D8 Sl sl (dlae 0o s e Sg5le S50
Sl Soeal Bl (egdg0 (22559 3, Mes Sgne g (SOlae
st o A 5E g Julge alo Sl ol GLISS 59
(Y V) el (SC) (sloJsnlis sla Jslws D 0355
995,19, 8 4l a5 LdgS )l )3 slojlgale slaJolo
b Hlae gloyed jl b Gl JuS 4 calple
5 oSl dae 108 ey cel a0 g (V) wims o0
(ae col b oy cullad ol (F) wigdh oo 0,
Fw Sl g Wb e JLd lojlgal (sl Jol—
o s 4 g 00,5 by nled wuxr laadlSgigs
04 el Lo yuiig 5l sloolgl s .(B) w9 oo
MyoD (80 S—i5900) MY0-5 :0_ile (MRF) (55500
IS 1) Sfgme Ol omiions 9 (Sijone nled Jale)
L aes oo 3 b oo 1) ool slasho 5 S oo
Wl ol e ol pled Seisee levgs sladsle &
9 92bior Gl Shgne caiiSeulas sl (e

V) 098 o0 melaid S5gme 8 pien
Ol =i Pigme b 4o 45 sl MRF Jql MyfS
o0iS oelas Slo(y) (sgin) s8I LS Olsisdn 5 0500
48 Sl (emgiy) Jole S MYOD oS (oo Joe 555500
4 0F ol weisr Ol MYIS Sl ey (8L sS ue
Jaie DMde ols slayy oS Cusd slaadlis
(MRF) dlac sl Joho oaisS pulais Jole G 5 068 o0
b4 BetaM 05 o0 S, BetaM alews a5 el
Ol il 5 S350 Jio MYOD JLys o0iiS las
a2 o il ) (o gig)y il Jlad b s e S5 S
3l 5 bS5 MYTS s MyoD 500151 «(M)
o=l ez 1A w5l (oo 2 (slolgale (sla S5l

09y (e S0 RSl g Wigh oo Ly OMae jo oy

o) 3Ll FB oal oF o 5lesd N+ 093 «ygalins Sy palke suSLiils alao /VFe



ol Kon g oyLillalus

\\ Sl sb 0aiis Jlad Jolge &l i

01799 31 AU slolsale

D ,S awloe (G* Power) job > L1580 6 5 5l oolasu]
L (09,5 ;2 0 a5 005l90) ,ai VP abaad ojlasl JSlos
a Y ol g ooy A st w0 0 slalT Gluas
J=le jo basges Jloiol cdl 4y axei b Jg ol Cewsd

Aol ol 09,8 12 10 ;a8 VO slaw (Gaiss Calisee
5 eSS ) 0o )l Jlegi 9955 sl jlxe
s YASIA ol lsz s o sailidbogls o8 05 ol
po—e 1l 5 (9,0 (B ()lem 455 e idls
pae 1o Jlasiwl poe ¢ cvac g0y ) Coogisme
1ol 9,5 lajlne g SIS pae pas g g)ls 5l ool
JSeine b (S5 Cogion fcomd Cudolas tonl aiile
g (e Sladz yo andz 90 5l e St 5 )|
Gh b a0 Lo gogesl ¥ (Sualen 5l g
eSS 1 aalllae 3 Culs, p,8 5 wiacd dzgs SelS
Sloatiie (iagin NS Jpol Cole; jslaieds 350l
el LT s g o arsloaSs aile oo Lo ogej] (5,8
Slasmlgsu a5 ley yo 0 amles ol5T 4 al ool
SS s ol adlhas ed jo sl )L Gl
2l o IRIAU.KHSH.REC.1401.081 awlis 4 3=
s BMI (2Lt (59 w3 s S ojlail latd )b sl sl
$L209,S g i bl (ga5l Sy Olsiedr 655 5>
Ol o walis 05,8 00,8 ity (o8 IS5 Giales]
0599 plaadl 51 Ly Coled 5o 5wl Ju yed asl (o
sl yeiia L)l jabiieasy A |2l (g5l g a0
oo 99 5 L giogosl (55 (slratised  gloriise:
Al pe 50 0 (ysla—ez Hy—eslim 5 sl
o s et aslin g9,-5 51 3 59, S0 Gsesl i
Vo A Sloy aold (o Jem diges o oLl celu VY
oyl LSS Cole, b g lRislos] iniSS bawgs o

L cacid Sl 50 bo Soge;l conly s 55b ayy9 5]

Ol (V) sl oo ol 8l calisee iy od (slodali
Sl po3 il aglin 5 (5515 Cullad 51 oS5 Yoz
Sl pSe (slopmls goglio Dl pad 5 Byl (69,Sles
M g0 Shae Bl e )0 S bl |, Lials3l o 2oy
% 09 Joo DB 5 i3l S5 sjlea lacdlas ]
Ol 4o )0 (YY) 00 o oolainl (g)l0 paise SIS >
(Sl Syl ol G S Sgne Sl Dl el
Sl ped (TFVF) 09500 Dpud (alidl g (3959 0
las G9y 9 2598 (Bgpmla (Bl L 58 (eglie
Ol et lose sla Thg 4 azgs L .OA) &l LLs )
9 (53, Shos (g2 y03 090 95 S o0 185 41 sl 3
oaiS Jlud Jalse » (6,15 51 2 ogdle cslopls (Seglie 4
g5 e 4 (Hlae 508 (Al 5 slalsale sla ol
@S wadides ol 8l Ll 5 L )5 5 Sl yes 50
oo glecadled (o o8 b ay laiedde 5 aijls ool
O Ay Ngd o b (oS bl 5ol petil S
a8 S b 50 o ped ot ol asdllas (ol jo e
Olallas Codgase 5 oudyleic 5)lge a4y az g b il
0aiitS Jlab Lalge ol eais ooy dnllae ) plonil 51 Gam
5 (sloyals taslio Blis yo3 5l o5l (sl lynle (sla sl
Oy Jud e Jlo YASYA 1o, 50 suud (60,5les

o o9, 9 olge

053\t b b g o5 eSaed 58 5l 2l ey
o [zl aals 09,8 Sy 5 Galesl 09,5 90 L (y905]my
aalo Ly Jlsb et (o s 4l Julds gy g lolanslr
5T oalital Ly a5 aiogs oledol e Jlo YAVA i
45 5 FO o an lasiged wiedon (S ase by,
wanh Sl wisg iagh 4 09,9 slp Y Ll b wxly
5 oielesl 0g)5 99) 0,83 V0 09,8 ¥ jo (Bolal & jp0as

L dged pox ol diocd ganadl (aalld 09,8 S

o) 3Ll PO b oY 0 loh N+ 0,95 « ygaliins Sy pake a1 aloo /VF)



el cuiss Jlad olge &l s
e 31 S o lsle

H-.v\*’-:.. .
|\

i O (Kot oy g 2Bl oo coilie LG 5 25,
Ol 0,Lu,50 del iy Ylgus (YF) ol <190 4 < /VY
5 bgio o8 G slacdld glyil gy oad By (e
Cdld aan yo g, aw Plas o, 8 a5l asals Sa
Cdled 5l (oS 5 Loy, dn L gy S b g 0y
gl oo Ly yai Bl A Bl (69500l 5 lawgie ol
ol odlad g, 0 ad o Ve Blas hawgie Sy codlsd
aado Ve Pl abhn o min b 5, dw Soe
Pt b9, 0 Sue 4 (59500l b g Lawgie Sudled 5,
L lawgio wgad Gao a5l oS 5 L azian (o
Dgbioe 43,5 L )3 atia )3 San b 59, O s9eke
S 1y s S lab g 3,8 45l oS oy Sllad
Codled Joleo s ,ni 3ubs conds 5,155 lacdled L wisS

Rt N SET)
g, ((HIFT) aso—l (68 Sloe Ly o SS9
dw dhn p 2 g dad A S as (V Jeoz) HIFT oy o3
OOrS e Ao oo ol (e Jolie ol 2l 4l
O L I PRSP SR PR C AN SRR W PR VP Sy VP o
o SS9y cads glayl o anS OlS > g Al
G990 Jollds (50,5 55w 4880 00 ol jo ¢ golaisl
4 9 99— (S ez o (Ll o LA OB > g e

Stz 5 O3l Ay )0 BT s O o>
o 4alllas 3550 (slo it (i yad ol 3l 1 (6 S sl
VY 5o el dds 0,35l el YF cunds )
R e R L e
G s Solyiss 5 Alolidl g sladises b el
&S o8 il az 0 F sles o g aliosly 13 S
RV

Sl L5 38 cS 5IMyoD s Myf5 Lyl cy
G—b 15301 g, 4 MyoD (Zellbio, Germany)  Myf5
oy slacdale 5 o oolaiwl ouijle &8 oo JSSg,
03l al Uy Loy pe Sl 45 Cnnns MyoD o Myf5
95 J=o Yol elwl 1 g IS 900 5 iy Ssiles )
(Y0) wi e Jels

SECA model 210 ) zwad 5l 08 (5,5 o3ll (gly ogdeas
3 ass @S esladl glm g e Lo ¥ 2B L (Germany
L, (KEEP FIT model 6657 CHINA) JLioxs 55,5
3l =2 BMI ailoes (gl .ol oolainl p,56lS /) cdo
P35 OlsS = e ,55LS 42 (0)39) BMI=kg/IM2 Jse 8
PSR GTIU | Y- I T >SRN PR g O (U9 W |
O Aol 3 0ligS aseus 5l eolanul b 5 oS es i
5o 6 S ol (IPAQ) So ol LI
el 45 wars Sl aallhe gl SFanses s
Dy ¥ Jols asbiioy el 03 0 g gy Sllad

sl Lo pulpw jo JLwS )5 ol 8l plas jo a5 il o

o) Ll PO by ¥ o ke Ve 0595 « yerlic Sy pale ouSCiils alxe /Y



oS 5 Ll ' @ S Jabw oS Jlxd Jolge Ol poniti

| 01505 1 S5 slolpale

Bl (g3 Shos (el JSTgp -V Jgax

(Sit-to-stand with elbow flexion) s3> g1 b s g cyoliw]

_%‘ (Push-ups) L
3 (Crunches with rotation) _is > L gl S
i (Dumbbell swing) Joes i3> O g\
Y ﬁ (Front pulldown with squat) oSl b ool 4 asss
Py 5 (“Good MOrning”) cuiy 3l 4l (59, 4ije b yo5 ald .5 >
_:; 3 (Side-lying hip abduction) L -y, YU b ol e X o 5L
j _;i (Upright row with sumo squat) Sl geg b Jo5 &S >
3: 3 _% (Dumbbell fly with pelvic elevation) YU 4 3 ;ja.iS b s (o8
\‘O - { (Elastic trunk rotation) oYl wib b as s >
2, j s (Front raise with side lunge) i, 5l ¥ b ol 25 # 4 ¥
2 Q) 3 (Suspended row) jlscuds > 4 o9,k
a
> \:’Jﬁ _Z)J\ (Knee flexion with elbow flexion) zi,1 ;o o5 b ol ya gl oo o5
& Y (Trunk lateral flexion) .8 b 4y a5 ol o3
3 a u—‘3 () o~
% %“ j % (Single leg balance with eyes closed) aws iz L b G (59, (yobiws]
. = RIS (Squat thruster) cowl 5 SISl
= b —
=, ‘ Y (Hip flexion with elbow flexion) o z,I b X -pasds
4 Z ) ~ )
:_l § Q (Ball crunch) g5 b il ,S
? (Side lateral raise with lunge) zY L csl> a5
; 4 g ] S
v \\;w“ =~ (Horizontal row) Js 55 29, ’
5‘:\ H_j :i (Stiff leg deadlift) ;5 L cados
A Z _% (Bench press) “Ses o
% 3 (Single leg balance with eyes closed) aiws iz L b G (59, yobiws]
s ; (Standing bench press) oobws! cSas oy
§ \’35 (Sumo squat) ! gegus
9 (Horizontal row) Js 55 29,L
\% (Crunch) gl,s Ay ¥
3, (Hips extension) -3  yiisws]
\’]g (Shoulder abduction/adduction) als ¢aSTeT 5 ¢piSTasl
“ (Trunk rotation) a5 iz >
P ON9 4a8s o0 ‘-“"L@H 29 gs"L""" = Ji’b" O J—i'ﬁ)-’ :LS|°H.|° g;"“Bl—“’ u‘)—“ JJJS)"
FSgy o=l opyed acd> o (LG o iSOl > ol dds> aw atin o g atan A S 4 gl pls  eglie
39y =z g ol (b ol A el (slo pls & jgoas aibs oo il og &yl lopls eglin pped Jolye s
Gollal b bttt sl ez sd Sl 503l 51 L3 Aoy Frdgas 10 S Sl b 090 Dygody 0,5 65
(el Dol g e iy b ped oo Jgeol (i el sl ol o aiS olS > g i o8 bys

o) Ll PO b (¥ 0 ko Ve 09 « ygrliinni Sy pale oSl aloo [VFY



(6o S 0135 JUab Jolge s o\

oo 5l (U sle)lgale (\:—-

RMY = as3g jlacae x (Y +(¥Y/ox La )| ,S5 slass) Jge,8
L —ial38l &jgoas (heglie (b yod 4ol ol dslxe

TA A iio g piad 4 an 0 5 £9,—5 (RMY) £OU.
(YY) cél il (RMY)

Lﬁo)sb 9 bolX_ws Oy w‘r_wl QL") 3 LQ)‘);, Slows
S il el D Jleel g (Y Jgoz) 08 1S

Tl e g el adB e 5l ]38 RMY) ac s 1SS

Gk 5l anin LS5 (S 0 dlre Isazee alslie atin

Slopls goglie Sl yad JSGgp -V Jgax

olXwd l) L)‘) W-J GB)lJ 91? ol Lt 5155\5 ‘(J.u )_,)) A.L.a u.\.....S u.a.lla sl) PR el PR

Cas FLSSA (ARM) 0oy $0

Js!
Al b ails o (o) Jos b il s

Cog T LSS A (ARM) ao,0 £0

£9°
o b &l s ko) Jros b il 23

olXws L U‘) w ‘5)14 319 oK l; 5155-) s(J—U )_,)) ‘\LA u.\......S u,uLu sL O s (g

s F 58 ARM) as s Ve

o~
e L il s (o) Jroo b il 525

WSws b o) oty g3l gl olKiws b olBgs o(J 3) abee j0uisS ol b oy cdiews o gy

Cog ¥ LS5 A (ARM) so,o V-

el
o b il s (i) S b ol s

wolXws L\ U‘) CA..M.\ ‘j)l.v 51.’> oK Ll 91556 ‘(J.u )'l)) ‘\.L:.A ua.:.wS U’Hul" ‘L‘ oY cdoow oY

Cogs VLS5 - ARM) s, VO

e L il s (ko) Jroo b il 25

WlSiwo b oy iy g3l sl colSiws b l8g0 (s 53) alio (0uisS ol b G cdis o

Cog VLSS Y. (ARM) so,0 YO

o b il (o) Jroo b il 25

0lws b ol ety eg3b gl colfiws b 9lBgs o(J 23) aloo 0utS ol b oy Al o

Cog VLSS WY (ARM) so,o A~

e L il o ko) Jroo b il 25

Wlfiwo b oy iy cg3l sl olSiws b gl8g0 (o 13) dlio 0uisS ol b oy el o

Cog VLSS WY (ARM) so,o A~

e L il s (ko) Jroo b il 25

assl,
eSloe 105G yiog 90T Sb Shg 41 bgypo slaaidly

2 b Sogesl SLal Faes slo i b Slyil

S oline a3l g gy ol 50 i sl b
3 (os=3Tom 3 Ooeilii) Loy 5 (niloe slacglis
09031 9 miie wiz il )lsS Julos g 4325 (bl b
s )5 SPSS24 15 3005 51 oalital Uy _Jig ity osrd

A oolatwl /40 (g loliae

o) Ll FB oal o o5led Ve 093 ¢ ygaliins Sy pole suSLiils alxo [VFF



’ Y aoS Jled Jolae &l puands
olKen 5 il @ sl ouiss Jlad Jolge Ol i
(& 5t ot

b G593l (s 0095 (ald 5 ()9 B rw & bgye Jlme Syl 5 (Sle T Jgo

YFIYEPYIAE YeIf£7-IVY \YZIA-E2/SA YY/AYEY/VO Bl (60 ,Slas Sl yod
YY/aa+1/40 YOIOYED/AY VYEIA-20/A0 YY/APEY/FE Sloyls siaglan oy ol
YEINOXY/VE YVI§ - £0/07 \YOIVYe/f - ARTARE=A VAN Sl
(F=+IYY P=-/YA) (F=-/¥¥f P=-/5F) F=+I¥N P=-/5%) (F=+10Y P=-/09) ob,lg Judos
I8 50 Jud e Jlo YASYA flose o lopls claglin gl (60,Slae Sl pad Jlss 4 MyoD y0lie ol s

el oo @l )

Yo -
¥
0ol
Yo -
Yoo WO oy
V.0 2l
Voo
[
238 g3 Sdae (e Slola (e slia G e
09,5 4w (ol iglis + T ¥ ¢yg03T g s (3303 ] i 51 loline (slacglis o
iz sloog S MYOD &l s oyl -V S0
3,10 3929 (g, loliee gy Jled e s> o0 MyOD (o oS gy 90 o JLisay MyoD jlslas sl VS
ookl b og )8 90 4 90 auolin .(FFYV/AY P=-/-- 1) (Pl 0) w2 oo Hlis 1y Jlo YASYA Jlad e oy o
Cawloads 45‘)‘ ¥ J5..\> 9 k_':”?)’c"" GA-Q.E.” usﬁ)] )‘ <1OY )J‘ o)L\.ﬁ‘ l) L®09)f O 45.39..»‘5@ sddlive u».ow.%

o) Ll PO (b oF 0 lo Ve 0,95 « ygaliins Sy pole suSLiils alxo [VFO



sk 00535 Jlxb Jolge &l s )

o ( & . ol g olillal
303 31 (b sle,lgale k\\;-

Laog S MyoD dwslin sl (S9yih (cndnd 03] @l -F Jgoo

oo B* oloA -IY$ s b g )
WRRY oA .04 Jys S s28les el
NI oA ATy Jys Slogls aglie oy e
Sy Sloply (eglie (nyed 09 A4 e 09,5 55 2 45 3l lad gy sl 03] @l
Sloyes Js a4 Myfs polae s (pse/+0) 30 Gloply Seglie pyed g Wl (g0, Slas a3
JLo YAYA (s e 5o slople caglin g yails (g0 ,Sles P+ 0) asls 5 5YL MyoD S 09,5 b oanslie
el o &Y S o Jled e Wl (68 ,Sles (03 05,5 40 e cpl ili8l ogdleas
Yoo
1 ?.. |
R Oosloiy
Foo oD o
Yoo o B aald
Yoo
Voo
22l g3 S dae (i Slo_ls (e slia (e
09,5 4w Cym loline gl : T ¥ ¢y003T L o (yg03] Lty 31 sloline (slacglas ¥
i sl 09,5 MYF5 &l poais l5me Y JSC
3, 029 gbliee oyles b e oo Myf5 s o gy 90,2 Jlisa MYFS jlolias iol5sl ¥ ISCs
ooliiwl b ey 5 90 4 90 duwulin (FFVYNO P=+/-+)) Psel+0) w2 oo las ) Lo YASVA Jled e o e 0
RCOWA PV Y A S PRCSSORE PV UROV-% SO | B <IYA o3Il b o )3 oy aS 898 0 oualive iz

o) Ll PO (b oF 0 Lo Ve 090 ¢ ygrliing Sy poke suSLils Alxo [VFS



ol Kon g oyLillalus

3

(A

b ok 00isS Jled Jolge ol punis
o208 3 26 slolgnle

Loog 5 MYO-5 aslie (sl (St (sewind 95T @l -0 Jsor

o[ FVE <IY¥ -I7Y
ofeeNE <Iv¥ VIVE
o[ FVE <IY¥ -I7Y

Slopls siaglio oy yo3
Jrs
Jrs

Dl (59 ,8les (53 o3

Sloypls siaglan oy ol

MRNA ol gl sl j Sad Ly (ogldia (0 o3
ol (il gy Aloas ;o MYOD (92 (ole S
P Lag) oml Sl (5 Ses a5 3)ls (pl ey o)Lal 5 Wb oo
(V) il 2553 (B9 rmle elass

laie MYO-5 olie Liliil pol anlllas mlss S50 5|
L g 392 (Sloplo (Shoglio g 2o (58 Shoe iy o3 b
e 45 A58l Lt o, LSan 5 s dmazily o]
d=ole 5 ol G109 Ol Sl g (Seglie
5 (STATS) (sis, 505 Jlab o JiSe s saims L
B8e 0 JLsd ploa o3 (MYIS) & pljalae ol
5 S s (iR 50 (TY) 3l (g lolane 15LS
20lie o (aglie (nyed wba A 56 (o) 0 G Sen
s loe 5l s ol s Lagyl =l asls , Myfs
S 09,5 b aglie )0 allae glaog 5,0 MYIS ol
5 ol pogdle (V0) il alBl (g loline &j50 4
polie yo Seglie (y el aae A oS Woly las o Ses
(YY) 5408 (g oliae 36 Jled lg> 1o 0 My0S

5 e oo s Olalllas (pl slaadly ggas ;0
S5 Myo-5 s MyoD slagys ol 59, 5 (S Sudled
S Shos So—te 5 (P95 mle e Wl o0 5
S Gl ) g 5l wlp a4z 51005 (Sdlas piten
O Jlad e o0 Sy (Jg el onis 85T s, 4
5 b o) Sl (Sl alae o lsale sl ol
63952 oyl L ool 5150 eyaccunl il (55l
Myf5 5 Myo-D Yl aiol aS sl o L3135 (FF)

09,5 55 2 45 3l lad gy (sl 3] @l
3 loply (Geglie (yed 9wl 63, Sles (e
P+ 0) axsls 5 5YL MY0-5 ¢ S 09,5 L anslie
Rad g3 ,8les (nped 098 )0 piie ol (Rl epdleay
S S slopls (Jeglia (pyed 09 4 e

Apge/-0)
Slopls cteglie Ly yei a5 ol lis pol> axlllas gl
Myo-5 g MyoD ol ae yiol;dl 0 sad (60, Slas 4
Lzl ol /2 0) o)l (gyloloe 130 Jled e o e
Sy Oer 5 (28 )Ken 5 ol Dllllas mls
5 ol o)l Slssea (hlSes 5 Jls 5 (e
YL Sad b (Seglie (e 45T 033,85 (315 ol Sen
Jb 5 slagbys (e alas ;o MyoD ()5 ole Gli8l
obid Les g 28 izee (YA) 5l (g loloe 50
> MyoD 5 s Gialidl el saglie oy ped a5 aisls
08,5 oo slg oly 5 slae, el as g wiS Odlac
S 80 a2 L Ol 5 Jam ccnl posdle (YD)
Sl Ol = el Sisgllen 5 (s5ls G pal 090
a5 05s,S )5S 59551 278 Jae glasige ,0 MyoD
Sigslad 5 Jlort 03,5 Ly sl ;s MyOD 55 L
PR I LN I PR S P31 K BT P | PR
(2951 o b oo Sad b (25559 (08 el e
50 (Vo) aisbasly gjlwalac dg gy 10 (ot (i

v &5 WS 518 LS 5 o les S slaslllas

o) Ll PO oal (¥ 0 Lo Ve 090 ¢ ygalins Sy pole oSl alo VY



el cuiss Jlad olge &l s
e 31 S o lsle

ool Ziwl 652U jsbar (4L VO2 jlais VOI)
Sy Jaim! cul ol pls «F2) 3,05 o 36 sl lsale
slacels ;o oS e Ol yod 51 aS iy jad ladsliyy aS o)l
oalaiwl (g lxail OIS > g Dglae oy Do b g 0l
oIy (Sdpbite )Lod anng il Wl oo S (oo
MYS s MYO-D e S9— sl o5, sl
il 5 Sge

Ol (e 0390 4 plFier Sl g lacysgaza |l
o5 o9 Yool oo,5 oLl gy atim A aS aslllas
A dogi pfyle a5l Ged LIl See e Wil
pos 5 995 Joome ol s, Lk Cuz Lo oges]
Ol 389 J S (Hy 500 (Guped aslip j0 25,0
Creizo 8 5l )l Ll il 0dis g (S collad
03,55 (2 e il 55, Byo gy nl iz 0
ad ol

Sogliie (s yed By 99 a5 obs (i ol adllas s
Myo-5 g MyoD  yisly 8l s asas (60, Shas g lo,mls
Lo e ol iali8l Lol o lo (g loliae 130 Jlad i oo e
S92y =l Lo 0y wad (60 Shoe (a8 095 3
Saogi 5 b, 55l ) bl ol §by, Cua
D g iy diged o2 b 500 Olidos 4 5l o018
el 5 Ysb e

F19y93 g S

ol plal jo 48 euiiS a8 b gl Sogasl jl alewy (nos
o 1y (Sloya8 s Sad Coles wivgel (5 San asdllae
&L (p)la

P ASmed dllie (nl o aSls oo pdlel Qw8

.é)‘\.\j S9>9 Gzﬁl.uc

9 Shae i slo fyala (slo Jslw (s3luJlsd Jsb 5o
DS e 6yl San adligee melais (gl 5 arslazils
(YO)

sl ((Dhas glacanl 5, sbnl b aglie 0503
ol sledsbe 3ladled 5l S (o0 JUad ) slojlgale
oIl sl lsale sla Jolw nles 5 255 (sl MYFS
e (Sl alas ol g glesl 4 Cales o AT Wb e
Wl oo (gl Jlad opal oo sialidl Lole (Y5) 59 o
Sl3T 00 ol EMae 5l as wil el g o, Jalse
1 slefsale slo sl s ool ST 550 Lo 5 o
S50 JelS sl 4wl Bl Sl by 4 0)liS e
i Gl (6t Sladl Olalllas 4 5L caslonis
o=l 455 a5l s k1 ol 385 SlaeansilSe (9500
Dglite Lyl ph 55 (859 b (Sl Silae 6,85k Jelse
D, 5925 i oo I3 30 Cou |

Sl s 51,0 Myfs sMyo-D s oly3l Yl il
oo 5155 aglie iy o3 2 Cons syt (53 S
sl g Sl 05 35l 5| 8 a3 Slplio b
PSS A5 e g peed iy e 53 (TY)
9 o9l (el S B) (S5lge (pped atan VY o ax
S i 99 lojlsale sla b (slyione ((Stalia]
ez Gkl sl vz sdere IS Iy ile
4ol o=l 5l e (8955 e L slolsale (sla Jolws
sl )b glomze Lol 3l g clils Codin Souad ¢ oo o5
assls GLii |y (B BB (B9 ped fiien Glaten wix
Jole 3,9 ol a5 Cawl ool 5,155 (ol yg 58! (YA)
S5 3s Sl o jlsale la sk (g5l Jlad )0 (sote
0SS (oo Sl Dae bl jo sloleale slaJshe
o LS o jyaomiwl o ladllas o (YY)

bgie Sas L (gilep o el alslan ole il a5 wSols

o) Ll PO by (¥ 0 Lo Ve 093 ¢ ygalins Sy pole suSLils Alxo [VFA



)\ L slw cuiss Jlad Jolae ol s

oy %o 5 Lol / )

= ° el oted 1 SBU glolgale
References
1. McCarthy JJ, Mula J, Miyazaki M, Erfani R, Garrison K, Farooqui AB, et al. Effective fiber hypertrophy in

satellite cell-depleted skeletal muscle. Development. 2011;138(17):3657-66 .

2. Sambasivan R, Yao R, Kissenpfennig A, Van Wittenberghe L, Paldi A, Gayraud-Morel B, et al. Pax7-

expressing satellite cells are indispensable for adult skeletal muscle regeneration. Development. 2011;138(17):3647-
56 .

3. Kaczmarek A, Kaczmarek M, Cialowicz M, Clemente FM, Wolanski P, Badicu G, Murawska-Ciatowicz E.
The Role of Satellite Cells in Skeletal Muscle Regeneration-The Effect of Exercise and Age. Biology (Basel).
2021;10(10):1056.

4. Kadi F, Thornell L-E. Concomitant increases in myonuclear and satellite cell content in female trapezius
muscle following strength training. Histochem. Cell Biol. 2020; 113(2):99-103 .

5. Dhawan J, Rando TA. Stem cells in postnatal myogenesis: molecular mechanisms of satellite cell
quiescence, activation and replenishment. Trends Cell Biol. 2015; 15(12): 666-673.

6. Sabourin LA, Rudnicki MA. The molecular regulation of myogenesis. Clin Genet. 2020; 57(1): 16-25.

7. Shirakawa T, Toyono T, Inoue A, Matsubara T, Kawamoto T, Kokabu S. Factors regulating or regulated by

myogenic regulatory factors in skeletal muscle stem cells. Cells. 2022; 11(9):1493 .

8. Ahmad N, de la Serna IL, Marathe HG, Fan X, Dube P, Zhang S, Haller ST, Kennedy DJ, Pestov NB,

Modyanov NN. Eutherian-Specific Functions of BetaM Acquired through Atplb4 Gene Co-Option in the
Regulation of MyoD Expression. Life (Basel). 2023;13(2):414

9. Hutcheson DA, Zhao J, Merrell A, Haldar M, Kardon G. Embryonic and fetal limb myogenic cells are
derived from developmentally distinct progenitors and have different requirements for beta-catenin. Genes Dev.
2009 15;23(8):997-1013.

10. Schultz E. A quantitative study of satellite cells in regenerated soleus and extensor digitorum longus
muscles. Anat Rec. 2015; 208(4): 501-506.

11. Mangan G, Bombardier E, Mitchell AS, Quadrilatero J,Tiidus PM. Oestrogen-dependent satellite cell

activation and proliferation following a running exercise occurs via the PI3K signalling pathway and not IGF-1.
Acta Physiol (Oxf). 2014; 212(1): 75-85.

12. Parise G, McKinnell IW, Rudnicki MA. Muscle satellite cell and atypical myogenic progenitor response
following exercise. Muscle Nerve. 2018; 37(5): 611-619.

13. Smith HK, Maxwell L, Rodgers CD, McKee NH, Plyley MJ. Exercise-enhanced satellite cell proliferation
and new myonuclear accretion in rat skeletal muscle. J Appl Physiol. 2020; 90(4): 1407-1414.

o) Ll FB by ¥ o ke Ve 0595 « yerlin Kby pale cuSCidls alze /14



Syl ouiss Jlad Jolge ol pud )

{ ) oo g oylsllalu
e 31 S olsle - ST
14. Martin NRW, Lewis MP. Satellite cell activation and number following acute and chronic exercise: a mini
review. Cell Mol Exerc Physiol. 2012; 1(1): e3.
15. Kurosaka M, Naito H, Ogura Y, Machida S, Katamoto S. Satellite cell pool enhancement in rat plantaris

muscle by endurance training depends on intensity rather than dura tion. Acta Physiol (Oxf). 2012; 205(1): 159-166.

16. Fry CS, Noehren B, Mula J, Ubele MF, Westgate PM, Kern PA, et al. Fibre type specific satellite cell
response to aerobic training in sedentary adults. J Physiol. 2014; 592(12): 2625-2635.

17. Joanisse S, McKay BR, Nederveen JP, Scribbans TD, Gurd BJ, Gillen JB, et al. Satellite cell activity,

without expansion, after nonhypertrophic stimuli. Am J Physiol Regul Integr Comp Physiol. 2015; 309(9): R1101-
1111

18. Bellamy LM. Temporal pattern of type Il fibre-specific satellite cell expansion to exercise correlates with
human muscle hypertrophy: potential role for myostatin. Presented for the Ph.D., Hamilton, Ontario, Canada.
McMaster University. 2012.

19. Bruusgaard JC, Johansen IB, Egner IM, Rana ZA, Gundersen K. Myonuclei acquired by overload exercise
precede hypertrophy and are not lost on detraining. Proc Natl Acad Sci. 2020; 107(34): 15111-15116.

20. Jensky NE, Sims JK, Dieli-Conwright CM, Sattler FR, Rice JC, Schroeder ET. Exercise does not influence
myostatin and follistatin messenger RNA expression in young women. J Strength Cond Res. 2010;24(2):522-30 .

21. Walsh JJ, Bonafiglia JT, Goldfield GS, Sigal RJ, Kenny GP, Doucette S, et al. Interindividual variability
and individual responses to exercise training in adolescents with obesity. Appl Physiol Nutr Metab. 2020;45(1):45-
54 .

22. Feito Y, Heinrich KM, Butcher SJ, Poston WSC. High-Intensity Functional Training (HIFT): Definition
and Research Implications for Improved Fitness. Sports (Basel). 2018; 6(3):76 .

23. Claudino JG, Gabbett TJ, Bourgeois F, Souza HS, Miranda RC, Mezéncio B, Soncin R, Cardoso Filho CA,
Bottaro M, Hernandez AJ, Amadio AC, Serrdo JC. CrossFit Overview: Systematic Review and Meta-analysis.
Sports Med Open. 2018; 4(1):11 .

24, Banaszek A, Townsend JR, Bender D, Vantrease WC, Marshall AC, Johnson KD. The effects of whey vs.

pea protein on physical adaptations following 8-weeks of high-intensity functional training (HIFT): A pilot study.
Sports. 2019; 7(1):12.

25. Dill DB, Costill DL. Calculation of percentage changes in volumes of blood, plasma, and red cells in
dehydration. J Appl Physiol. 1974;37(2):247-8 .

26. Craig CL, Marshall AL, Sjostrom M, Bauman AE, Booth ML, Ainsworth BE, Pratt M, Ekelund U, Yngve
A, Sallis JF, Oja P. International physical activity questionnaire: 12-country reliability and validity. Med Sci Sports
Exerc. 2003;35(8):1381-95 .

o) 3Ll VO oal oY o5l Ve 593 ¢ ygalies Sy poke ouSisls alxo 10+



)\ L aoS Jled Jolae &l sy
ol 9 plilale ( ) $lodshe 0aiiS Jled Jelge et

N O yed 3l (AU sloylgale

27. Sobrero G, Arnett S, Schafer M, Stone W, Tolbert TA, Salyer-Funk A, et al. A comparison of high
intensity functional training and circuit training on health and performance variables in women: a pilot study.
Women in sport and physical activity journal. 2017 1;25(1):1-0.

28. Izadi M, Habibi A, Khodabandeh Z, Nikbakht M. Simultaneous effect of high intensity interval training

and decellularized amniotic membrane fluid scaffold on gene expression of cell proliferation factors of satellite cells
in the volumetric muscle loss injury in the tibialis anterior of rats: An Experimental Study. JRUMS 2019; 18 (9)
:875-888. [Persian]

29. Fathi M, Gharakhanlou R, solimani M, Rajabi H, Rezaei R. The effect of resistance exercise on myoD

expression in slow and fast muscles of wistar rats. J Sport Biosci, 2015; 6(4): 435-449. [Persian].

30. Rasouli S H, Farzanegi P, Abbaszadeh H. The effect of aerobic training and hyaluronic acid on expression
of MYOD and MURF-1 genes in experimental arthritis model rats. RIMS 2021; 28 (3) :48-58.

31. D Egan A, B Winchester J, Foster C, R McGuigan M. Using Session RPE to Monitor Different Methods of
Resistance Exercise. J Sports Sci Med. 2006 1;5(2):289-95. PMID: 24260002; PMCID: PMC3827571.

32. Tabibi MA, Mosavian A, Gaeini A, Ghara khanlou R, Nuri R, Kordi M. 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. J Sport Biosci, 2020; 12(2): 143-154. [Persian].

33. 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

34. Kadi F, Schjerling P, Andersen LL, Charifi N, Madsen JrL, Christensen LR, et al. The effects of heavy

resistance training and detraining on satellite cells in human skeletal muscles. J physiol. 2004; 558(3): 1005-1012.

35. Willoughby DS. Effects of heavy resistance training on myostatin mRNA and protein expression. Med Sci
Sports Exercise. 2004; 36(4):574-82 .

36. Bazgir B, Fathi R, Rezazadeh Valojerdi M, Mozdziak P, Asgari A. Satellite cells contribution to exercise
mediated muscle hypertrophy and repair. Cell J. 2017;18(4):473-484 .

37. Roberson KB, Chowdhari SS, White MJ, Signorile JF. Loads and movement speeds dictate differences in
power output during circuit training. J. Strength Cond. Res. 2017; 31:2765-2776.

38. Shamim B, Camera DM, Whitfield J. Myofibre hypertrophy in the absence of changes to satellite cell

content following concurrent exercise training in young healthy men. Front Physiol. 2021; 12:625044.

39. Snijders T, Verdijk LB, Hansen D, Dendale P, van Loon LJ. Continuous endurance-type exercise training
does not modulate satellite cell content in obese type 2 diabetes patients. Muscle Nerve. 2018; 43(3): 393-401.2.

o) 3Ll PO by oF 0 Lo Ve 090 ¢ ygalin Sy poke suSLEls alxo 1A



Journal of Neyshabur University of Medical Sciences

www.journalnums.ac.ir

Investigating Changes in Satellite Cell Activating Factors Induced by Circular Resistance
Training and High-Intensity Functional Training in Inactive Men Aged 18-28

Emad Soltanian®, Allahyar Arabmomeni?”

1- Department of Sport Physiology, School of Physical Education & Sports Sciences, Isfahan (Khorasgan) Branch, Islamic Azad
University, Isfahan, Iran

2- Department of Sports Sciences, School of Human Sciences, Khomeinishahr Branch, Islamic Azad University,
Khomeinishahr/Isfahan, Iran.

Original Article

Received: 13 Mar 2023
Accepted: 19 Sep 2023

*Corresponding Author:
Allahyar Arabmomeni,
Department of Sports
Sciences, School of Human
Sciences, Khomeinishahr
Branch, Islamic Azad
University

TEL: 3135559171

Email:
arabmomeni@iaukhsh.ac.ir

ABSTRACT

Introduction

Satellite cell compartments endow skeletal muscles with remarkable
regenerative capacity. However, it is not yet clear to what extent these cells
facilitate exercise-induced adaptation. Therefore, the present study was
conducted with the aim of investigating changes in activating factors of
satellite cells (MyoD and Myf-5) induced by circular resistance training (CRT)
and high-intensity functional training (HIFT) in inactive men aged 18-28.
Materials and Methods

In this semiexperimental study, with a pre-test, post-test, and a control group,
45 inactive men aged 18-28 were selected and randomly divided into three
groups: HIFT (n= 15), CRT (n= 15), and control (n= 15). Both training
programs were performed for 8 weeks, three sessions per week, and 40-50 min
for each session for the experimental groups. Blood sampling measurements
were performed in two phases: pre-test and post-test. The data were analyzed
using the Covariance and Benferroni post hoc tests using SPSS 24 software at
a significance level of 0.05.

Results

The results of the study showed that both training methods had significant
effects on increasing MyoD, and Myf5 in inactive men (p<0.05). However, the
improvements in these variables were higher in the HIFT group compared to
the CRT group (p<0.05).

Conclusion

These results indicate an increase in MyoD and Myf-5 values following the
exercise. Therefore, these exercise methods, especially HIFT, can be effective
in hypertrophy and increase muscle strength by increasing the activating
factors of satellite cells.

Keywords

High-Intensity Functional Training, Circuit Resistance Training, Satellite

Cells, MyoD, Myf-5
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