[ Downloaded from gjimu.medilam.ac.ir on 2025-07-05 ]

[ DOI: 10.29252/5jimu.28.6.1 ]

99 sidw) @b o)ladd (Calis § Cunyy 2)9> olll (Sibjy eole alEiils (alc Alas

S dbl Jolge 31 wirs 9 ACTN-3 (R/X) g ACE(I/D) wglitio (slruigii o
JW AL F s (255 (55 5 Lo, lon 3 Sos g (Slow

ruilﬁ.? G alke o,a) ‘\dl.cli sy G pldsla “vlﬂf obe MOl deses el

SRt g sl s8UBL sty 09)e 9 cincw BxSUNl IS b 69)S

Al e iR i g ple a8l ety 0gle § e el 69 S P

i) b Sty & g db gl Sy eaSabiy 4l ogle RS jSyo

WWAR/ANB: o iy F,b WAR/B1F :edl o &,

EXTLCS

SSeda e Cllad )3 Sl 5> (Jlild coenl Wl (358 (5 > o lies 2y 5 Slowr 3Skes e Julse (lulis doutdo
Sos) Sl oy Baa b 3l Gimgh agycnljl sl ansly (358 (23559 5 slaslisinl culin 5 lolid Guxen § (Sl 5 05948l 5|
el oiplogl S35 5 slaclae 3,Kkec 5 olons (ST ulge 51 o 2 ACTN-3 (R/X) 3 ACE (I/D) clice

s (olas JS & o 35 o5 e Sl o A 1P (glyio sy 1355 dan ol sty el o )lel dmele A udigs 9 Slgo
—E gl by S e gasl (Slower (Sl (slagigeil ol cleMbl (6,915,5 lil wb bl gl Sges lsied 4 0r olass
2,08y by Sl 9ol 5 oolizal b imgsy (slaosls 353 ACTN-3 5 ACE 13 st 5005l 5 2l PCR 3l oolisol 5 pges ialyss
B3 Julos P<O.05 (¢ )lobixe prlaws 53 Jiaws £ 9051 9

1T Giss s> 058 & coms (ID 1 DD quigss) ACE (5D 151 a5 52 558 48 3l (s gulis i pidg o (sloaidly
SMae 5,05 (P<0.05) XX Cwsigs sl (5365 @ coms (RX L RR wigs3) ACTN-3 5 R T 51 lbys8 0 8348 5 (P<0.05)
(P>0.05) g (8> slocslge 5Shos 1 (g loline gles Lol 25,5 (6 5Vl bl (5 (Slocs oo o cpsiad 5 b 5 Cud 1o (5
A5 osmlie

s3; gaw ACTN-3 )5 RX L RR (locass s ACE (5 ID L DD (slacesgs jl oy p (5058 g mfdoest 9 Covs
o2l 53 303l ol wcmlin aome Ll (39 walid g 53 5 3l buls (S SlaSlen sl 3 VL o Llita 5 VL lon
g Ml B (63,8Me (Vb oo ) ()9 SO lee 2l @ G

O35 45 > 38y (Slamr (Sl (58159 0 g i s S sWaosly

Ol Ol ool 55 o KZils ¢ 53,5 poe 5 Gk 58S (S B, 05,5 1 Pt 8 5
Email: omohammadian10@gmail.com

Copyright © 2019 Journal of llam University of Medical Science. This is an open-access article distributed under
the terms of the Creative Commons Attribution international 4.0 International  License
(https://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material, in any medium
or format, provided the original work is properly cited.



mailto:omohammadian10@gmail.com
file:///C:/Users/mokarami/AppData/Roaming/Microsoft/Word/\(https:/creativecommons.org/licenses/by-nc/4.0/\)
http://dx.doi.org/10.29252/sjimu.28.6.1
https://sjimu.medilam.ac.ir/article-1-6694-fa.html

[ Downloaded from gjimu.medilam.ac.ir on 2025-07-05 ]

[ DOI: 10.29252/5jimu.28.6.1 ]

OhEas § Olssss syl —...5sls1 Jolge ) iy 3w ACTN-3 (R/X) g ACE(I/D) cglais Slaigsy 13

Sl Somoggyil  sla Shy ACTN-3
S o plie 1) 828 )3 ge3 Jolse g o
JI el (5358 5,8 (88 Glsies eopcnli) (1Y)
sy jgen Jols (5358 4 Cuns ACE (15D
Shas sjlul ly rcwle cugs
I Lolie 5 o (e gl g < 555
S sb)lhe 3,8kas 5 Slawa (Sl Jolgs
IR o ACTNS3 o )by p sk
3fes olupj lacwisd b by v sbbo)
So Jold odyga dy nl sl (23559 9 Sl
4 45 Cosl (X) aails 905 S5 5 (R) 035)] 098
e (XX) 5 (RX) (RR) cisi) g9 4w bxl
(ACTN-3) Y= Sl o aSTosTjl (F) 595 o0
(SedsSel @y lopd) Il g )b 4
3 Slos 39y ol D9uaS ¢l ol il baidgazs
S oo d2lge JSuie b 1) pe> gy syl
Pied)i8 (pizmen g gy pUBl Gl S5
Age colee nl 33 F) cunl Jol g5 sl
ACTN- (5 s s 50 (XX) i o o
Mg glo g a8l s o3y Iy ol 2 &5 el 3
oSS Sliios @ls (¥) b TS Tl
gl 4 Cons (RR) gl wmde olis
5 S8 gy 0,8 L0 ol (RX) 5 (XX)
b (W0) cwl olyen (gyne SMac g
Molise S epl8395 595 2 oadplonl Clisios dgine
0l9 9 0jelal  ACTN-3 15 slapuadyge
o3> lis 1y 8368 Balius] o Jobo oy (69,Sas
g Gluusdgs cpl 4 dog b cdoniyd (VYY)
Jolbs 39538 (28 (g o (g slaaidly
Job 38 a4 cws o5 ol RO
Ol g ©ya8 il dawlgdy XX lacsS j90n
Srxe Slowd g (S 08les iy (Slas
55l
slocsss 8,86 5 blo)) 4 4 b Jlo
w56 yl5559 3,5l ACTN-3 4 ACE
O85BS lagigs LT 45 25 00 5k sy ol
Sl 5 S loclee 3,8kes 1 0f 93 0l
So)lke lopj & K55 5 8258 Slawa

.

EPRY

s 4 OL’»T Colan g 00,81 5ally (gla Hblgy cais
bolisiol 8e> claculad Blaal oy vt | )
34 K59 gshaw )3 (o85)9 Suibye Cunl (55)9
3 wsllo s, bl (5 Sastal 5 ot Jolye
o5 (V) Cunl Slo ol s)he p babus
o>y oh29% 598 dobrdan 1) gy (slappiunes
5 58 LSl o o |, o 5
Caodl Llgi o Jolos pl sloliss 45" Bl o Jaro
e g (G gledld d eSlie (gl
OB biye yp ol colia g olwlis
Sypiie plysd (Seoj oo (V) Ll awily
5 Slow O8es ol (laguissd Wils oo (633
8510l g oSy ol wmyad wile 8>S S >
Yoo 5l Gl ol 5 () Wik Slie ) (Vs ol
&S Sl 5 (S 2lop) gloguisd b by o
WS e Slie ) S)lee 2Ses (S35 golaw
g ACTN-3 5 ACE slagj @ of,Suiagh
(Y=0) wiloaly ol (¢ yid

ks 525 b (1) 231 52 ol ACE 5
5 (ID) () 555 ¢5 4 3l 4 & <l D)
@8 ) yide GRIB (V) 25de 2ee (DD)
dlas w5 glaie gdaw (Rl () po)loe dlde
andid @) BASeS a8 s g g3l g
2 AF) col oad bagye 05 ol D L e
L s (DD) quig wosdpbl clidos ol
IS a1y 01,8l 5 )Slos g0yl bl (5,48 5,Sles
(ID) 5 () sbawss jl Liw (58 9 sy
d T lyls 5,80 4’ Jlsys (Y OV A) sad oo <5
() )13 )0 03l s (6 iy sl 5 Slas
OIS 295 Lo 5> (YV) liSer 5 gl
slacadliss 3 D M wig il  ws
{1+ ol g ylel (Sloaaliih & ams 55
Bl B (¥ +0) Sl o el Jls 5 ol
bl 5 (Sl 455 GGG ole jblixe
1y ACE 5 D slaessss Slgb 55 S5 05,5
OSer 5 oS Csizpes {V)) Cawl 03,57 3)15S
9 ACE (slag)j pudype o5 2358 ol (V410)


http://dx.doi.org/10.29252/sjimu.28.6.1
https://sjimu.medilam.ac.ir/article-1-6694-fa.html

[ Downloaded from gjimu.medilam.ac.ir on 2025-07-05 ]

[ DOI: 10.29252/5jimu.28.6.1 ]

99 sidw) @b o)ladd (Calis § Cunyy 2)9>

olll (Sibjy eole alEiils (alc Alas

5 RST7X 5 ACE 15 D (sl ygacdh 5)
L4305 cpas (ACTN-3
53 S aby 903l icsmSoill L3
9ol (Jgol (TGMD-3) po s iulyg = gl
S glee omis lp o cul @2 e SN
il oai ol i V- B Y 555 ookt

5 @bul oseflen g 93 il el nl JolS degarmes
S 3y o5 el o LSS 5 n e
55 (a9 Slao)lye S o b)) iy
Lpd ol oo 4 el b as O)loe can ol
YL 5 Ol wdgd cdlyyd (i wd S Ak ygd
9 o b bys (95 Jopd omb Sl by Wl
Jold plmlr laclee 5 ol o5 (93,8 ©pb
2o eOhgd S (58 (I (58 delyg 93
290 Slae 5o ol ol 3 sl G g 0065
9 Sl o g Hho Ojgods (230yed g 39 (o0 plov
Egeme)d g gz O)laa b sy iy sl L el
0503l Sl Pl 803 ol om Cuddy (ulido 03,5 By
Syt s Byas 88 o> ol $5 5+ o abrls
oseil ly 158,05 9 OF b+ oy (58 sla o
o 4 s b ol 3 oo jed cpl sl Ve B
a5 29 (oo duw bro 3)l0iliw 18505 Jga )3 olo @)
lmer bbb 1) glol Julowigds o5 cubils
4 090)l I 5 298 lmle oseslen el (g
090> bl o2 5 9 AV 5 +JAD /A S
caip a5 seil 5 a8l e b))
(V) sl oas 5155 +/A /A% (/AN
55 S8 gl N i o ST ol
Yagami ) yogeli 5 jl o imedy ol )0 Cawd
cw (Dynamometer 100Kg, made in japan
Cya8 L ookl Cuwd (58,5 A8 (g S0l gl
o3lim] s )3 5l dw w5 Cumly e wd g3 yo
(0 5) Caonid 5 a) g 9 31 S—olS (555 L)
PG byed ke 5 (6565 0 yiagelid
w85 S Jebdgai o5 ) (p,5545)
Glptb oy 8 e WY (Y )

—og—al N IS Sojla il oyl

P s (K59 el b))y S
FoS e go——ge (nl wrdplxl sl ingh
San byl iagfy onlply il ord ) p
5 ACE (I/D) coglit o (glaasiyss 51 ooy
5 Sy s )les 3,Slae  ACTN-3 (RIX)
ol oxplol 8355 Sleams (5oLl
L 595 9 390

ol grlae — oy (ladlas (ol iagl
5 g 595 dan ol hmgfy ol (g )lel dmsle
O b Shsnsobisel g dilate o A I
bosd 4 U ple Sl B 0 wyligy & oy
iyl Biges (lyiedy ladgd Blat (s ySaige
ol cadlian sy 395 cslalns 505 s
S 9 (0 e Slana Coodl I (8368 (61595 52
dlge & slitel B8 ,m 2529 Jold g slalins 4
OMSLe b g Cudglre (131 5 cpally (g9 5l i
sl o2 g olly Glp o (S g Slowe (2D
O3Sl el gslale cpd g olala;
S b 4l ol ks slaadled 55 ot
(B jd S e wasud delicols) py8 il
g oS5 bl BaB0bE] 5368 5 cpllly s )
A (5ygld)S

oSl oo oiplos] LS1Se 5 2 atsloi )b
s (R0 R a9 acieel JS 81l g selss
ol (b g 381 dbgype clagislejl plol (gl p3Y
A5 ey dilale hjopgotisel Capde &
LS Gy 39y 03 dgu 4@ 0¢) Basses,s
ook logieil 5 dole b tmghy (Lol sl 8
sl lee (! ) T 5 Shae caalsl > 50 Ll
@buls (S ol Jols ol (S
9 029 o B0 (28 I Bl G o)
YLl Cbp) 9 sbo)ke 5 (g Sl
@ A () e gbOle (25 Cdlyd Wls
onb I e oulle g ()8 <8l ey Jayd
Sloner (Sl (sl 5816 5l dny (izeen 5 (Cusd
(ob on g Comdi g jd by &8 s ©)8)
BASES b 5355 byl g 1585 )


http://dx.doi.org/10.29252/sjimu.28.6.1
https://sjimu.medilam.ac.ir/article-1-6694-fa.html

[ Downloaded from gjimu.medilam.ac.ir on 2025-07-05 ]

[ DOI: 10.29252/5jimu.28.6.1 ]

OhEas § Olssss syl —...5sls1 Jolge ) iy 3w ACTN-3 (R/X) g ACE(I/D) cglais Slaigsy 13

(Ve) 29 g0 odlitul Jlowigd, o

O i (539050 ya 3l 25l J/DNA zlisiwl
Takara 5 ,3) gli <8 5325 Jug 9 313 e
(pEtlejl Jodllyguod (cl2l b g ab a5 (ol
@aldl )3 03,5 zlysel Limgh sla Sdge5] DNA
053 ) o3litwl b odelcewsas DNA ool ¢ clale
A @byl YA 9 Y8 Glagse Jsbo 53 5 gl
.(0D260/280=1.2-7 :clals L)

ol 9 ACTN-3 j ACE (slopundyso L pun
OF 9 Slapedisa o lp hagk
bjlos Jodn) 133,5 oolitwl RFLP g, I coisly
w0dz! el DNA I glesges 1l ¢opl (ool ()
s g 03,5 it cofsg (bt il 3l 02litl b
3l eolatol b ecsgl e Jobo b ol lakad jlos
lp el a5 e S5l 59,81 s
Syerly jl el dad S pais 5 olols
odlitwl ACTN-3 g ACE (5 45 5l pla—S 2 53

Yagami Dynamometer 300Kg, made in)
Gy SO &S iy opl 4 fu0,8 eolal (japan
duwd b o &5 BB 1) AT g A8 o > A
S 4 Cawd S 4 29500 4B)S (g5 g
S b bl Siwal 4 jasid e 0L e
@ o led i (o @3B Cumog &Sl o gy
Wl o Canddy gl G @)u8 g S e gl 9,8 5L
Iy ln 35905 b ams o plowl | Cunnii g 31y yiSTas
Geod 9ol 31 ey stalojl S5 93 b S plil 4y
ol oy pd 4 toolia] Job i ogejl ¥ S
OSee & Lnl b g e atalys (a9l 5l egel
9 02 9 NS D)ly 935 (pej b 93 o b
byed wiled el |y (eoj b 93y L g8 plSin oS S
IS5 B Gy a5 Aol (o L) okanS
ojlal 53903] el Cpoj b atsl cuty wled o
oSl oS (i 9 w3 el 1) (5L a5l

ol (w2 e 351 g ilalad Job oanbanlan slacaisij 9 s .Y Bylend Jgus

by B dgie 5] kb Job 59 o
Ncol ID ACE
1D
YAY 0QY ]
HpyF3lI (Ddel) A X0 RR ACTN-3
A5 AY N -A RX
Y0 N-AAY AS XX

GATGTGGCCATCACATTCGTCAGAT
18y ACTN-3 Clasc i 5 Y+ dalad Job 5
iS5 g CTGTTGCCTGTGGTAAGTGGG
Jsb ;> TGGTCACAGTATGCAGGAGGG
Taq DNA 51 sa gySsn /¥ (¥) Gk
3 plol SIIDNA )y ,See 0 4 polymerase
clu) JSLuge 5 olSiwd ;3 PCR STy el
lod Ll L (TECHENE ¢S, dSy yol 55§
slod jd i by wly Jols a5 > ¥r 4 A¥°C
G YYC clod o ad Joob sl YO e 44 A¥°C
slod 3 (2l b Jigb aledyd 9 4l Y G
PCR LU 5 s s plool 4By Ve Gse 4 YYOC

3226 p b PCR) Slhedy slo sy 28Ty

o) d e o Syl sloas > (6l PCR oS
J_ail &lp AF°C slod Jol b cuiyp 4 aiylyd
el (glp VYOO (clod 5 4idd V o & 5521
S ly o loiyd g 42,80 ) Gde 4 by S g
W ol 5 yidgySe YO clale b jlyaddy slo s
X PCR iy Seo V1D ol Sl 53 T sidsSom
«/6 MgCl2 (50 mM) ,Jg,See +/V0 10 buffer
Lo yorly 1 #5531 2y KooV ANTP 2 S
w38, ACE ol __ax i L)
5 CTGGAGACCACTCCCATCCTTTCT
) RAR )



http://dx.doi.org/10.29252/sjimu.28.6.1
https://sjimu.medilam.ac.ir/article-1-6694-fa.html

[ Downloaded from gjimu.medilam.ac.ir on 2025-07-05 ]

[ DOI: 10.29252/5jimu.28.6.1 ]

99 sidw) @b o)ladd (Calis § Cunyy 2)9>

olll (Sibjy eole alEiils (alc Alas

b 03,8 (500l patisl b g i 55989501 5,51
Y bledds sla ) 20,5 etk e OT &89y sl
\

PEEdS I3 by mpl Wb cos o Jyame
i 035418)5 4y 351 Lo (S 2929 S50
J) g9 °J"°]C"-‘">4{ J}ha———?m ﬁﬁl?d)____.w 39.,..)

ACE cuigij .Y bylows JSW5

— A

— 8\

— A

ACTN-3 cagii} ¥ b losd JSu5

Joss 0 bgdgeil SblSeed sla—Shs

coimeh opl ) el sddosly i 5l Y 5ledd
2 e e 28 85 3 o5 93 S 9ol @l
Sl @ig » Syl — w)le Pl ok
DD=26% d1=24% ) ACE _; sbcws
Oeed g (x2=4.87 P=0.874) 8Ll b (ID=50%
XX=26%) ACTN-3 (slacuisi sl wis
P=0.841) sl | (RX=34% RR=40%
e o Jlie ()8 g 0 abply (32=3.78
Dol g5 0 0y Sying —eoyle ol 29 g
(e 2 & WS o ol Syl — o)l
i Bl g ¢ Dol (g pSe—in b
slaglglp o M Gl 3wy 2le b
cob 0 Ju 4 sl 5

Ao (gl s opl o .-d,lo/’ugbaﬂ,;?a

IS5 4y g o Lol jleledbl (38 saindton
9 oxobe) SaSly g e slapasls dle
93] 31 o3kl b Ly 05 03l (3,1l 3 o
5 ACE (lacwsys Sl wis (XP) g
S yizy —soyls Jol b gl oy ACTN-3
SSon 5903l 9 g Jlo b 5l gy 3,5 (g
oo Bonlin) 48, oS, il ly o 51 ol el lg
09,5 9 duwlis) Jitus t 905l g (lacusgss 5l 098
9 ACE lcwigy jl s ylp (lacas)
g by S slaclke 15, » ACTN-3
fon 5 oolitl 5358 o L] (clygslo
SPSS V0123 ljilp 3 oslizal b gl clles

oRg5 sl


http://dx.doi.org/10.29252/sjimu.28.6.1
https://sjimu.medilam.ac.ir/article-1-6694-fa.html

OhEas § Olssss syl —...5sls1 Jolge ) iy 3w ACTN-3 (R/X) g ACE(I/D) cglais Slaigsy 13

W 3905l Sudl S 505 (sl S T Bjlowd Jgor

oSl E ne el

e

VIVEY/¥

(J) o

WWY/02AA/YY

(cm)

YYVEANY

(kg) o35

AEALVAVN

(KQIM2) s 0395 (sl

dl.:bu.b?nﬂ ul.uo &S sls ul“’ EE"L"’ O
@gles ACE 5 1D oo slacassss 5l loye5
(P=0.068) cuuws a8 &S oy i JSgyiigy (ouitsd
Canes {DD) i sl (535S (P=0.036) sl 5
al it (I) g b 5395
ID s DD slacuis; &S oKin o) Cpead 43
(DD+ID) w55 <S5 bl 855 oy )l
el 0ol o (1) gy ol (5355 &
1=2.15) cuws o8 (P=0.014 1=2.54)
5,8les ((P=0.031 4=2.31) | <,.8 4 (P=0.036

ELREIAY

Do oo dasMe ¥ 5 jloss Jouo o &S job len
slagsgeil 15 ACE (5 oyl omed J| o
ol 5 VY 5 43 e (4 0+ Jold) ing,
Jelo 555 YA 5 11 s Jabs s A DD i
oy Jebs 903l gl ian tidg ID Cigi
obe 29 lac,lee BMSy aS o LS 48 )b
03 VD glite glacaigs Sl 0,8 » sl sgejl
syl uby gyl wsls ACE
s 5y 55_»g (P=0.041 F=3.191) lxls
by o bl Ggydie i g0l
bl B398 > pl—smls S gl )ke
i) Sl 5355 & o (Il) G555
)58 5l gl > {P=0.045) {(DD)
N

ACE 5 I/D woliio slacassj a3 a9 b (Sl (Sl gba,g816 5 sny 9 (8, o )l 0l ¥ bjlows Jos

DD+ID ACE sbesg) byt
(n=42) 11(n=8) DD (n=14) ID (n=28)

YA/ VEYV/AVH YEINEYVIAY YAYEYV/YVH YANE-VIYY bl s )lhe
FO/FEEVIVS FE/FEYO/AL FE/OENVF/0) FO/NEVE/OF w5 sbo)le
W/YEYY/SR ARIAETRV/N L \Y/VEAY/0AH W/YEAY/AY Cawd )18

ARRYA w2 RYLCE: REN7AN & T A LY WYNEEYAOVH V- VAYEYY/OF b oyus

VYAYEYO/NY A0/ \OESY/SA Vo SNFEVY/YY ARMTARE V27V Jobo Lo
YY/EENY/ VY YY/$EN/ Y YA/AE N /00 YS[AESV/OY Cont3l g3l

ACE &5 1 Il Jobs 5395 4 s D T Jobo 18395 13 by g camd )38 9051 ( plouls (35 o slacs o 1y slolias ciglis (P<0/05) #

[ Downloaded from gjimu.medilam.ac.ir on 2025-07-05 ]

[ DOI: 10.29252/5jimu.28.6.1 ]

(RR) i3 s 5558 3l (Ui (39,8551 (seafies
slc)lye ;3 (XX) gy bl (B68 4 s
5yl 518 65V a3 (P=0.009) obeols
b Glis )by uibyly Jlod s rizeen
Solize (slacaiss 5l 0 gdgeil le &
Cauwd Gya8 3 (gblime gles ACTN-3 5 R/X
F=3.07) L o, (P=0.028 [F=3.85)
o905l 9 (P=0.024 F=4.06) Jsb 5, (P=0.043
5 35 3435 (P=0.000 F=10.04) cuui 5 1,

g5 s 2s8 oly (Ui Sgybis (S (yg0)]

» ACTN-3 5 slacws; oms j1 ow
8 b pasie (4 00 Joli) Glagh slaoge)]
3 XX g5 Jabo V)RR caigh Jabs i Y7
5 sk (i 3y RX g Jabo 5is V3
by GMS oS 3l ol ad,biSy uilly Jdos
o e claseil ple qns e )ke
ool ACTN-3 5 RIX Solie (slocadys
bl (S cboke ab) )b
ose5l s o)l g (P=0.000 F=10.169)


http://dx.doi.org/10.29252/sjimu.28.6.1
https://sjimu.medilam.ac.ir/article-1-6694-fa.html

[ Downloaded from gjimu.medilam.ac.ir on 2025-07-05 ]

[ DOI: 10.29252/5jimu.28.6.1 ]

99 sidw) @b o)ladd (Calis § Cunyy 2)9>

olll (Sibjy eole alEiils (alc Alas

Ay 5 (XX) gy Jeobs T 4 s
@y (P=0.011 422.63) Llbulbs e e
1=2.30) | ©,8 (P=0.034 &=2.18) cuwd
5 il 5 (P=0.040 t=2.11) Jsb 5, (P=0.025
ol 5368 ¢ aiSglite (P=0.021 4=2.39) o
Jo)53p el cpl y> (VL Ab) e IR Il

21185 )3 (XX) (355 s (5355 & s (RR)
Job oy (P=0.042) | &,u8 (P=0.031) cuss
ew ;» (P=0.021) cowis 4 jl,» 4 (P=0.029)
515558 6 5L
03 RX 5 RR lacsis o olSin o5 i
Jitus t 90)] ol s oS5 walb ACTN-3
(RRHRX) wog; Sy b 858 oy olis

ACTN-3 (4 RIX wglisie glacuiphj 41 da g b Slower (Fobol (gl)g818 (5 5 9 (5> SO0 i, . 3l Jgo

RR+RX ACTN-3 slacusy; o pio
(n=39)
RR (n=23) XX (n=11) RX (n=16)
YA/YEYY/AN H# YA/ YEASIVD ** YELYEYV/SY YA -YEYV/VY bl gl
FO/vESA/AS FO/-YEVY/EY FYOXAVEY YO/ FESY/VO w5 Gacs,lhe
WIvEY VY # \WevEA/NVO H# Vo[- YEYV/EA WYEYS/0) FOWRRCAR]
VoA/NFEVA/ A H WWAYEEY/A. # AANYENWAY N VNORYY/VE (Rt
VoAYEVV/AQH# Vo VA\YEVV/AY H# RRAE AN /N R CVARE: 4730V Job i
YNAEAY /oY # YY/-AXYF/\Y ** YY/-SEVAIFY YY/SEM/YY Cod g jlyd

ACTN-3 5 X T Jols 5365 4 cams R JIT Jobs 85587 15 olouls (38 slac loe 1) g Comii g 51,3 y905] jblins coglis (P<O/OL )
ACTN-3 5 X W1 Jols (5365 & i R T oo 8358 55 Jgbo (b2 559 9 b g Cod €535 (yg031 5 jlaline glis (P<0/05) #

pLsl (B35 5 (Canndti g 530 9 Jsbo o b )48
Cd S
dl§>9§ aS ol uL““ Yy O"»‘ C’L" )'] e 3]
el S35 & Camis ACE 35 (DD) iy Jobs
> sbo)le 13 LIl of ol (1) g
ghw P08 g s ©)18 gl ygislh g obule
Sy Job 355 pizmen ) 13 VL
cigi sl 3¢S 4 cuns (DD+ID) g5
Cawd 038 ¢ obml (S o)l 135 )5 (1)
459 359 (Vo) ghlen g1y (V- 29) ol Ko
g Ol Ghagh basdl 5l isw Lo gupen
9 09S )l (Ve F) Gh)lKen g (g0 (V4 +0) ), Sen
ACE (5 sl ol 5l assl (A-VY) cul

S 5 4 g Sy
dlrden ) gl Sl Gloygd (5355 8)90
(V) conl (S 5 Slowar Glaojo> 3 ofgar
S Go)lhe 3 )Slas Cgllas 0D 5 Slower )
CS)lie dinej 25 5 2bml> So)le Joli)
w28 ) (oB5y9 9 Sh sledld > (35S s
5 o 23y ALl 2 ogMe () ) 30l 0
5 0398l b (S > blae 13 3 il il
lolid ol (7)) Cosl 008 Lo po (53957 (Sl
Sl b lasye slacigd Loy g S5e Jelse
Gl oM (35 > S )lon 3, Sos 5 Sl
Sl Wlgs oo e Big> 53 (g8 oo e
99y iy bolisiul colia 5 olols o (g)luw
Bhl sl qulio dines 535 wald (iznen
ol 08l azdl glalslie gllae (sladsy
Srdyse S ooy B b il agh
5Slee » ACTN-3 RIX 5 ACE D clize
5 @bl S sboke) S sbo)ke
asd ©)38) Slower (S3bol Jalse 5l (dms 5 (99


http://dx.doi.org/10.29252/sjimu.28.6.1
https://sjimu.medilam.ac.ir/article-1-6694-fa.html

[ Downloaded from gjimu.medilam.ac.ir on 2025-07-05 ]

[ DOI: 10.29252/5jimu.28.6.1 ]

OhEas § Olssss syl —...5sls1 Jolge ) iy 3w ACTN-3 (R/X) g ACE(I/D) cglais Slaigsy 13

3y o536 sl o] wpo s ol gl
5 (RR L RX) lixe 0 ACTN-3 R il
G o3 4 s (RRERX) Sy
by cwd g (SMae )8 Al (latsSyj90n
oyl a3, 5l Lble 5 amaly oS8 oMas
SN 2 Lol 25392 )l3)95 2 35 6 VL (plmle (S >
S sbO)ke 13 (2brlr S lo)ke
s ACE wolite oigiy Jl oy n QB85 0 (258
S o )lee I pliSie o ciS e 4l
S S o e BB o) bl
S8 s g iai s G 5 o9 4SS
3 e onl 28 plosl gl SNyl ol g @5 )
oSbal g opl s cipy (S lao)ke
A Olgied (M g g @8 5l (V1Y)
S cbo)he o MG, slaosiS g
2l V) Sloay pb gy g s dle (ool
5 G5 S | e 58Sl Jlo
Shas lg g @8 wejls (oS Gl b
S|y o008 <8l wile (J)leee Lol iz Jilgl,8
Gl g Cuwd —puiix  Salan silo (6,500 slaadlse
eodse ol ) X) xzad flaj ~ \sb jlajen
M 1t folins Jlein] e 5 Sy sl Smo
Nl p o3l gy (S sl L,
b Ll )3 ACTN-3 4 ACE cglite s
ooy g Ollllae piline g 990 cpl iz 2 3L
sl (6 ke
I n 368 (hagh cnl s elel
4 o iy 4 ACTN-3 R Jii y ACE D il
Ay > XX g Il slacsgSas90m 51 513)05 50 (5395
(2brlr (52 G)lke 3Mes g (Hae )8
G oag bolpl il iVl chply waw
S b )le Cls] g Slawe M) Coenl
L;Ub)f,;z;;o u.:L»L.w Ny Oed g (SN sredlss
> Sy Jsb 3 (B9 3hes b basye (S

Aoy obe |y (ladybogy bl Jy plg e carsds

5339 5 Slom dSlas )3 Jhe (4 K laiea
ACE 1D (glaypunsd 3o,y 45 sl ] ok lae
S b ameibin Bl —) piese el
) e el & I & i D I sl
&S )5]odlo.za ‘L'ﬁl).gt.g A e uL*“ |) I u?"‘“’l"?)j
el 358 cimaigo i 35 531 imsy o
+55 5 (ID 1, DD) e & 508 ACE (D) I
Al clacgSy 50 ) 55268 & s (DDDI)
P sbdie; 5 blyd jl (g)l)es p cle
Cya8 dpej 0 (g Sl Ady lScwlie
Lalie pslas slows A3y cls 4 5365 o
GVl e obole (S o)k L)
Asb asly
Iy Gl pols imgh wls 5l 65 pisu
G ACTN-3 (3 51 (RR) iy sl (5358
Sbsle » (XX) @il bbb Gl «
Gt g 31> 5 sl (o b g Cawd ©j08 ¢ olnl>
Shls 08355 c g 1) )18 VL aw
Shl G55 4 cus (RRARX) 593 S 5
(el S clao)lae by 1 (XX) g
(oo 9 j‘)) 9 J&b L)«J)J cL\ U)Jﬂ Cawd U)AB
oVl a5y R I ol 5658 5ttt cglite
P 9‘“’9§J3 basl )’1 C b CJLJ Oﬂ‘ ..b’)b
dgml ‘(Y..;«) O‘)&""“’ 9 Ol)9‘° c(Y~\°\) Ol)m
o9 (V) ghlea g luyp (Vo-1) ) Ken 4
(YY) oy 5 il (Y2 0F) o Kan 5 Cgias]
450 L g gund (Vo IA) o) Ken g Sl (pian
Ohge (V0 +0) hlSen 5 Sl Jimghy (slaaidl, 5l
w5 9 (VOF) ohed g (g (V22 F) ) Ken
g3} 4 Canl ) ACTN-3 55 L bloyl )5 nge
Mie Mg 4 B (RR) cwig) 4 cuns (XX)
¥ = STl By sl ¥ = ST 5 g 28
35 SMae gyl 4 dgame s Y= ST Lo
9 Vb Gy b gy Mg Jote &5 ol (5L


http://dx.doi.org/10.29252/sjimu.28.6.1
https://sjimu.medilam.ac.ir/article-1-6694-fa.html

[ Downloaded from gjimu.medilam.ac.ir on 2025-07-05 ]

[ DOI: 10.29252/5jimu.28.6.1 ]

99 sidw) @b o)ladd (Calis § Cunyy 2)9>

olll (Sibjy eole alEiils (alc Alas

sl (K55 gshe 4 a8 9 3 RIX
IR.KHU.REC.1399.010 ; ;o6/ 15

References

1. Gallahue DL, Ozmun JC, Goodway J.
Understanding motor development infants
children adolescents and adults. 1" ed.
Mcgraw hill Boston Publication. 2006;P.73-
99.

2. Payne VG, lIsaacs LD. Human motor
development a lifespan approach. 3 ™ ed.
Routledge Publication. 2017;P.231-46.

3. Collins M. Genetics and sports. 2 " ed.
Karger Med Sci Publication.2009;P.101-9.
4. Ahmetov |l, Gavrilov DN, Astratenkova
IV, Druzhevskaya AM, Malinin AV,
Romanova EE, et al. The association of ACE
andACTN3 and PPARA gene variants with
strength phenotypes in middle school age
children. J Physiol Sci 2013;63:79-85. doi.
10.1007/s12576-012-0233-8.

5. Bray MS, Hagberg JM, Perusse L,
Rankinen T, Roth SM, Wolfarth B, etal. The
human gene map for performance and health
related fitness phenotypes the 2006-7. Med
Sci Sport Exe2009;41:34-72.
doi.10.1249/MSS.0b013e3181844179.

6. Williams AG, Day SH, Folland JP,
Gohlke P, Dhamrait S, Montgomery HE.
Circulating angiotensin converting enzyme
activity is correlated with muscle strength.
Med Sci Sport Exe 2005;37:944.

7. Ahmetov I, Williams AG, Popov DV,
Lyubaeva EV, Hakimullina AM,
Fedotovskaya ON, et al. The combined
impact of metabolic gene polymorphisms on
elite endurance athlete status and related
phenotypes. Hum Gene 2009;126:751.
doi.10.1007/s00439-009-0728-4.

8. Pereira A, Costa AM, Leitao JC, Monteiro
AM, lzquierdo M, Silva AJ, et al. The
influence of ACE ID and ACTN3 R577X
polymorphisms on lower-extremity function
in older women in response to high speed
power training. BMC Geriatr2013;13:131.
doi.10.1186/1471-2318-13-131.

9. Zehsaz F, Safabakhsh AH, Farhangi N,
Keynezhad N, Monfaredan A, Ghahramani
M. Do ACE and CKMM gene variations
have potent effects on physical performance
in inactive male adolescents? Mole Biol
Rep2019;46:1835-43.

Ty e hb obrls (S oo sl )
ACTN- 5 ACE IID sloasss j wolbe S5

10. Santoro GF, Mello KD, Oliveira Netto
ZC, Pfutzenreuter G, Bassan JC, Salgueirosa
FDM. The influence of ace i/d gene
polymorphism in amateur american football
athletes in brazil. Rev Brasileira Med
Esporte2019;25:460-3.  do0i.10.1590/1517-
8692201925061989009.

11. Scott RA, Moran C, Wilson RH,
Onywera V, Boit MK, Goodwin WH, et al.
No association between angiotensin
converting enzyme gene variation and
endurance athlete status in Kenyans. Comp
Biochem Physiol Mole Int Physiol
2005;141:169-75.
doi.10.1016/j.cbpb.2005.05.001.

12. Kim K, Ahn N, Cheun W, Byun J, Joo
Y. Association of angiotensin converting
enzyme I/D and a-actinin-3 R577X
genotypes with growth factors and physical
fitness in Korean children. Korean J Physiol
Pharmacol 2015;19:131-9.
d0i.10.4196/kjpp.2015.19.2.131.

13. Coso J, Hiam D, Houweling P, Perez
LM, Eynon N, Lucia A. More than a speed
gene ACTN3 R577X genotype trainability
muscle damage and the risk for injuries.
European J Appl Physiol 2019;119:49-60.
d0i.10.1007/s00421-018-4010-0.

14. Erskine RM, Williams AG, Jones DA,
Stewart CE, Degens H. The individual and
combined influence of ACE and ACTN3
genotypes on muscle phenotypes before and
after strength training. Scandinavian J Med
Sci Sport 2014;24:642-8.
d0i.10.1111/sms.12055

15. Yang R, Shen X, Wang Y, Voisin S, Cai
G, FuY, etal. ACTN3 R577X gene variant
is associated with muscle related phenotypes
in elite Chinese sprint/power athletes. J Str
Cond Res 2017;31:1107-15.
doi.10.1519/JSC.0000000000001558.

16. Moran CN, Vassilopoulos C, Tsiokanos
A, Jamurtas AZ, Bailey ME, Montgomery
HE, et al. The associations of ACE
polymorphisms with physical, physiological
and skill parameters in adolescents.
European J Hum Gene 2006;14:332-9.
doi.10.1038/sj.ejhg.5201550


https://bmcgeriatr.biomedcentral.com/articles/10.1186/1471-2318-13-131
https://doi.org/10.4196/kjpp.2015.19.2.131
https://doi.org/10.1111/sms.12055
https://doi.org/10.1519/JSC.0000000000001558
https://doi.org/10.1038/sj.ejhg.5201550
http://dx.doi.org/10.29252/sjimu.28.6.1
https://sjimu.medilam.ac.ir/article-1-6694-fa.html

[ Downloaded from gjimu.medilam.ac.ir on 2025-07-05 ]

[ DOI: 10.29252/5jimu.28.6.1 ]

OhEas § Olssss syl —...5sls1 Jolge ) iy 3w ACTN-3 (R/X) g ACE(I/D) cglais Slaigsy 13

17. Zhang Q, Cao Y, Chen J, Shen J, Ke D, Mole Gene Genom2019;294:47-56.
Wang X, et al. ACTN3 is associated with doi.10.1007/s00438-018-1485-7
children’s physical fitness in Han Chinese.


https://doi.org/10.1007/s00438-018-1485-7
http://dx.doi.org/10.29252/sjimu.28.6.1
https://sjimu.medilam.ac.ir/article-1-6694-fa.html

[ Downloaded from gjimu.medilam.ac.ir on 2025-07-05 ]

[ DOI: 10.29252/5jimu.28.6.1 ]

99 sidw) @b o)ladd (Calis § Cunyy 2)9>

olll (Sibjy eole alEiils (alc Alas

Effect of ACE (1/D) and ACTN-3 (R/X) Genotypes on
some Factors of Physical Fitness and Performance
of Motor Skills in 6-8-Year-Old Children
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Abstract

Introduction: The identification of the
factors affecting the physical performance
and development of children's motor skills
can be of great importance in participating in
physical activities, preventing overweight
and obesity, as well as identifying and
guiding the top talented children in sport.
Therefore, this study aimed to investigate the
effect of different ACE (I/D) and ACTN-3
(R/X) genotypes on some factors of physical
fitness and motor skill performance in
children.

Materials & Methods: The statistical
population of this study included 6-8-year-
old school children in Tehran, Iran. In total,
50 cases were selected randomly using the
cluster-sampling method. The data were
collected using the Physical Fitness Test,
Test of Gross Motor Development-Third
Edition (TGMD-3), and PCR for the
determination of ACE and ACTN-3
polymorphism. Furthermore, a one-way
analysis of variance and independent t-test
were used to analyze the study data. A p-
value less than 0.05 was considered
statistically significant.

Ethics code: IR.KHU.REC.1399.010

Accepted: December, 5 2020)

Findings: The results showed that children
carrying allele D of ACE gene, (DD or ID
genotype), compared to those with Il
genotype (P<0.05), and the cases carrying
the allele R of ACTN-3 gene (RR or RX
genotype), compared to those with XX
genotype (P<0.05) had more muscular
strength in hand and foot, as well as higher
levels of locomotor skills. However, no
significant ~ difference was observed
regarding the performance of ball motor
skills (P>0.05).

Discussions & Conclusions: According to
the results of the study, it can be said that the
children carrying DD or ID genotype of
ACE and RR or RX genotype of ACTN-3
had a higher level of physical development
and consequently higher levels of locomotor
skill performance. Therefore, if they are
provided with desirable environmental
conditions, they will be able to do sport skills
accompanied by higher levels of
performance.

Keywords: Children, Genotype, Motor
development, Phenotype, Physical fitness,
Sport gene

1. Dept of Motor Behavior, Faculty of Physical Education and Sport Sciences, Kharazmi University, Tehran, Iran
2. Dept of Physical Education and Sport Sciences, Iran University of Science and Technology, Tehran, Iran
3. Basic Medical Science Research Center, Histogenotech Co., Tehran, Iran

*Corresponding author Email: omohammadian10@gmail.com

Scientific Journal of llam University of Medical Sciences

AR


http://dx.doi.org/10.29252/sjimu.28.6.1
https://sjimu.medilam.ac.ir/article-1-6694-fa.html
http://www.tcpdf.org

