VPY-12F o AYAF Leaol (V8 o lols =339 S59lgs yud

(il 380 0 g T 9w 33 (R0l g (3 308) (oS 33 (9 303 i i il
oSl (40 ) (owiliwgao 39 (ol 99 S g (ouilinnd 99

F 852 olobaet w51 " I s pud! 31 (55 w0l 3 oo ¢! 5 450 A1Y

o

3,5 s olKzils (6,58 (ggzmidls
3,8 e olBasls leidls .

3,5 s ol&zdls Lokl

3,5 e ol lils

I

WAY /o8 A 1oy dy g, WAY /o8 /) il o g )b

v

ot a9 (32 Liasgen (50 300 Zgkans 2 ((skoliins] 9 (5 35) (o 35 (32305 o i (ol (Sh93 c0] 51 uta
03t Lo Fo I WEEAY o Biol L) aodliv U 51 85 Fe olani .09 sialls (3§ i Liwgse p1 3o Linandl 38 Cornnd g
39 03lu (Bolai yebay (& y0 50 p p 5ol YAIFOZ/SY BMI g p,55Ls VIIVYEVAR (39 ¢ o il 100Z /)
Sz o255 ((N=10) GHE) (ol + (5,08 «(N=9) (BE4S) ()08 + ol ( po3 09,5 )z 31 S
A ploml Aiid )0 39y dw g AAD Culd Gdeds (o o g0l aiulh paands (N=9) J 8 ¢ (N=12) (ACT)
S8 rp05 &by 9 (MHR wo s #e-Ae o L) giw)l5 455290 (595 2 I Jolds (calisw! (2 o3 daliyy
b el YF 395 (51,55 1A B coied IRM s yd Fo— VO o b) a5 el 9 4L o oy pod iy Jolids
i bl gd 9 (i biawgan (g0 u y20Uin 3351 1 jglihedy L o903l (g5 Ligad ¢ iy poi (sl 3l wmy el FA
8,0y il yls 56T 9031 31 5 (B9, 090 il ke Aumnly (I (39031 I b (TNl I3V Bgy 4
iy g9 w5l liwgno 9 b8 ()l SIOGLAS gl o oolistwl Wog S (o MBS (o) 2 Cu
Slobixe wiz p (dly (58I E+S 09,8 55 (riliwgmo 4 (i il 98 o .(P20.05) il (5510br0 yuadd 0 po3
Sy ACT (1 yoi 31 g 9 (P=0.04) sls Li 1) 6,lobme il SHE 05,5 ;0 comnd (p! Jg ¢(P20.05) 595
S5 red oy 5o AVl ©)ud Jloline (I3l A (oS P (20T Akid Cudd (iznen (P20.05) by
aslllas ol gasdly ol (P<0.05) us oo oS 5 o pod (sWrog,5 dod 4o aii oyl & ya8 g ACT g E+S
-0 A mizmen bl ST 208 31 (LB (60 Shas (5l 5l ilgi g0 (0 0T i S yp0 S
i STE 09,5 55 Comad (il Aol 9 EFS 09,5 50 (iliwgne p1 eilimaled Comd Glull & azgi b o)

g e (5 5 Sl Laumo 4y ¢ holiunl + Shaglio w5 9 T ST bunmo 4y ¢ hoglin + (ol

[PETP S IR EIUPRVIRN{FSIOA P JOUHE PRINE EIOA PL RN EINSPRRTIUS JURCICE X v L L1 P

Email: md.faramarzi@gmail.com Jgimms odiasgi *


mailto:md.faramarzi@gmail.com

IWAF Ll OFF o lodh (0359 S50 3 133

dodio
5 005 slyb Sions e VM b ol pad 45 sl el SE5 5| ol 90 siiell
5 s (Sl slacasise 5 o lom 5 @l & Sl imn o Ty asalls 3
oS5 el asle Slsl 2 pdbotual (o)lse ((Suele s DS g sl (nl ao oo
e SV o0l ey el sl |y K0 & Siacly Ll 5 o Slsil il
L L (1) ol s e b g a0 4ty i T wasalls ol o ools
8395 il Bl (g b Lad> sl oljen (Dlac 8355 x> 5 95w adgi (2l )0 pSeia a5
Ogzen) (Hlae S5l L s e slaglon 5 s e 5l Ll 51 (5 )loms jo (Sl dlae
8595 p> 18l 5l e, VO U Ve s o plis ba Lol L(V) il oo e (Cobis 5 sl (e
GYe ap SLAe b o 18 ol bl cais oo s 5l S 0 B Y 0 1) 055 Dlac
slales 51, Sdlas slo,b slows zals § 8y 5T colallae 3y ol (V) sy o duoyo ¥e
oo o255 alS sl S3lae ilos S 55 (Sailoazed SR il e 5 e
SlopailSie 15,5 o aliie Sazme ddgs o5 el 5 oid poxie EOLAE omms] 42 sl lpale
3925 Ll 8)50,0 (omeler Clih gores Lol tailonds zihae LiysS il LY plsiedr (g ks
Secams ooty yiliasgen odlad oy Lial3El b o5 ol ol e e 5 oS (VLF) ol
Bl el s S 5 855 e 5pSoke alde 33, 5] pibiane Maos Gl
Bl oz ghe S (iliugee (F) 25,5 o0 i (55T @ daige p0 uilisgs (s
i s WS e i |, Sl dlie B0 i Djeods 45 el T TGF-B 55,
3 ot Sta Nl pie i ikl e 5pSole Alde 3, ) G
S5 95 (nl 50 LisSile 4 iliagee dms oo (LAS 45T das (oo (alS ) L sS il da e
Cymno 31,81 30 1) S liwgie (ufSs g MRNA e il (Ve 0 Q) o)) Ken g Tol) (0) oS o
oz 5l o Gl b o (5158 slasdllas [ ccpizren (B) wisloylis e o8l L avglas o
Gl lodig) st oboar 0U) 50 e uiliwgae g n (il s g (Jlls @
S bl asalls U5 5o (Dlae 8055 5 pr (uiliogee Glies o Wl () oo
e ignn ol I3l s G e e S pacmays cbgad oasli
9 s b5 p> S (ol (9 50 5 lojlsale slaobe (SBLples g collad wlasd tals

1. Sarcopenia
2. Transforming growth factor- []
3. Raue



1¥o o lingne (o0 pw Tobw (ol g (5 )a8) (oS 5 op 0¥ oo 5 il

aied o lid Oldllas cogdleds (09 g0 dadlus 0l 31 j0 LigeS Le gouds yline il ccoles o
(V) Canl ol lo e 51 yiion aiedle (U5 50 Ly sS \le gauls Ol e

D9y S owiliedsd il N oslinadsd ((Dlae bog b ks Julse 51 Ko (SO
Sy osolgls Ko slacl 4y 5 ail o TGF-B 3 )5 s0lgils gac a5 cowl aly 555005 oledly
b oilindsd ogle e SUSCl Sdlac b0g3 pulaid 10 9 0980 o0 Jain (piliwgae 2iile TGF-B
WSy g WS e Caniles M pgeST 305 ,5 @ fwilinges Jlasl 5l oopslinges 4 Jlasl
r’b (lindsd bawgs ilinge Gad S (M) A e (B (53 G505 o | eiliusee
da ge jo pslinadsd olo iolidl b il e yo (R) o)l u.‘;l.i..;l dlac wb; p ool
S eomilinadss Glo Gialidl ol pls sasloads samlie il Sdlac sog5 1o 4z e BB iol3dl
Sty Koo b el 5 ulinge 5l K (slojlsale slasle Gas b 5,0
OV 0) a0 Gl ) OMac By 5 ped o conlais

i cdl (Soielaind o Shoe d9upp b (o859 slacudled a5 wileslolis (5 b (sloidg’
ol 3l Oldllas (VYY) wis LioeS )l b ablae 5 6K by, oy ccdSul
u.)L..».:}M p...‘a_u Le bs.:).n S| ’SAA (5'”))5 u)fo.: )‘ ‘SAL» @)La.c 309.: ‘_)M.J‘J.e‘ aS Cewlosls
Win &5 e g ol aped 5l e oliegse ole el Eedee oul b L .OF) wab
Oliwgae 5 oo Luels aS oo oo slas azdl pl (VFAY) ol oago wads soglio 'y yad
ol Bl 5o abl g yed Aol o OMae iy Bg s Sde Conl (S (8559 (e 5l e
Q| VALCERVES 9 NPRVEUR I WA ESROeRe 1 VIR VA SRCK g SRt JVRUN S SUPRCON | e
3 el wilbvss Gle SRals ez gepll (1Y) wbodslive 05,5 1y ped ol 3l o plingee
Codled addo Ve 5l e uilingee ol iulidl daos,y o el S0l oy )y Cdlad
aie VY a gl jo adlb,e (Yo F) ollKee o T oS sks copizan ((V0) ddonys 1,5 e p
5 Ty (uSen (V7)) wboe Gl Gulingee MRNA 5 (5gn oly (goglie (nyes
Oy 30 (Geglie (pped dnd> S5l G 1) Gilse Gl RelS (Y00 Y) ol Sen
s olo a5l o 0 (Vo)) e 5@ s (V) Sioges sdalive eliiw! 83,5 oy o3
OA) 350,5 saalie I Lawdly g alae piliwgee (2olS  Jlunloe 0,81 40 (5515

1. Follistatin
2. Activin 1l
3. Willoughby
4. Jubha

5. Hittle



AP oLl T8 o lod (0359 559092 3 122

i e SYob (285 (eglie Sl (pped Lawgs (Sl SN s (sl o ole
0s L ol iy 1] Dl b Lo o cyilianlsd A saimonlis a5 (AQ) dgd co
O 51 rils g gdge Sl 50 058 o0 melail (L5590 yed awg (peilinnlsd a8 uu
ol Gl o ol celatwl (el 51 e Lewdl ilbiedsd ol wisls las (Y-VY)
O b o0

S e S 6 5L 5 (STplie lals mizen g (e SIS g olatsl Cleay
oyl sialls ol s bl g Cgllas oy 5 Shes (sl (08 g (Seliiul (el 90
8 el |y celatnl oy jed 4 e Dldlas 1 golow (e (VAT ) Canloals
(Y1) wioges oanlive |, &8 Anwgi 45 DS wio,S Wlol S5 cped Aaliy 5y 4o
T (Sl Oldllas g0l 4 B (YY) 00 S5 ssalie | LS cpl (6,50 Oldllas iz j
Al 5,08 5 gelial Glojes sbS o L sl a0 6,55l slepenslSe
S s 85 ol o 1y o Shes o)l Sl S e ag @l alpesdle
T St SIS gy ¢ o]y (T FTY) s ey closls plomil ((taliinel 5 3,08)
20,8 o)l graliil b (5,98 0508 S 5 plin | 555155 (5 5 5ke o] 51 ey Slalllae
YY)

salital 5 (508 0 ped Jagi 0a Bl (S5 5 (JsUge 65155l Slopaniliis sy oo e
SS9 ok SIS Slo e 5l Slasgome (23559 Codlad 5l g5 o L it Sglite
Sl 5 (5398 00503 8 (o St S e el (YY) Wigdioe Jlab sl
A 55 )8l sl sk Ji3) 0350 om0 5| (86 Slas ) F3le » Conl Koo 39000 plox
S8 S wnyed Al S0 a5 Wl S ()15 (Sl Sladllae LS ez ST asl adls
Jusa 6 ledl sla ok )13, conl ol (YY) 098 plonil (ctoliinl G ped 51 e b J8 0L
alizes Lyl s 5l (GO0 sl (o 45 alatdls (S (589 S92 Coale 4 Wl oo ()9
S (VD) GhlSen 5 TS Gy 5o (VYY) il 5,0 bl 5 (Sl JLid (S50
Ay ey b patuie WS dwslie JSGuSe L) ol (5 lgmas 290 9 &5y ped S S 90
Wig+ 4,290 i b aglie ;o (6068 (T/C) J55 )05 & g finion S s a3 1290
ey eibeos Myod asle Sdlas s0iS wudas slay) Slolis idghy ol comiorad Cobls

\. Hansen

2. Hickson
3. Deakin



VY o lingne (o0 pw Tobw (ol g (5 )a8) (oS 5 op 0¥ oo 5 il

Sgr a3 yzed + &y il by iy + a3 yzed 09,8 10 kil Sloplis oS WS e 18 yel
w5 b e dda G ad atie (VIY) ()5 5 g0l e wg 6,508 (gl 5o (YY)
39 eliinl o (5508 e a5 6,9k 00,8 i TIC Cos )0 (5 loline NS 4y (glas
a5 Sy on Sl S (Y0) w3 TIC G yo g malS aely o 5,08 = aliiul b anslic
S o 2l (5 a8 (Selglio o ptasl ¢ 5505 - Sralial (a5

O3l ysiand &y ¢ 5,08 _ (eliiul i b eSS el Woloplas (Ses o NS,
lear (598 G yed plml & S (uilingee Ol B8 5 Sl lagntisy SIS
S8 el 5 b (bl o pad 5l ey Wbl 5 GLSes 5 T s (VF) 95800 e
G (o255 (et 3l o A5 (Fhge 0 1S (oed peti OAe g n R Ol cleSe
=55 et alog Sl e (V01 LS 5 Ty iza (TY) wilioo GRal38l (s 0
Slagul Sl (e (5,08 51 3 Seliinl (n o3 plosil wislslis Gl pe (il (e dlde o
else ol (San ()08 5l am (alinl Gy yed plnil 4 Gy50 0 saas GRalS ) (Sl
OIS () T bassd (c29% 5 erizon (VA) w2 (3811 (ntis &2 9 (e
(E+S) 5,08 - wliiwl ¢ (SHE) cwliinl o 5,08 i b cnS 5 (el dud> G al
Slalllas gl ,s adls Yl (Y1) cosls Solite Slie = ras g Seeyen sbageuly
Ol &S (o5 g (eSSl e (Dud oS laghyy e (e Jelge 4 (oS G e
wilidee slaiagy Slice @bl 4 429 bonlplo 1)l (Sas 09800 ploxl (e 90
s 3l B sl il Gl p (5,98 5 Gelil) (oSS el eSS g B
ilo oo (Fb 7Sl peon Hlizmen

Sobel 5 whlas ©,08 3500 Bua b (5,08 5 eliil (1508 ST 99 58 el a5l oy
5 S5 s Sloje el b e Ceslonya ) qmly aielle Sl Gy 0 kS olB
@3 Shos Jalse 3 soge (R oS SBlae ol 5 Bon @ pmie Jelse p Suelin
oS e e Olpegdle o ls Coenl Wijls Dlae culaiul g ©ya8 alex 5l cabg e
Wlgs g0 SR Jalse (2als 5 Kol glagusly iyt 5 09 Sl 55 el ploxl
il (oS e 978 53 (sotee ol

1. Lundberg
2. Tipton

3. Vernon
4. Taipale



AP oLl T8 o lod (0359 (559092 3 VA

Foe o 3 B0 6Bl Ol 2 e oS Sy o0 S ealiplnil Clallas 4 4z g5 L
25k )l el & )l 5 il 50 nyed a5 A (65 e (sl Azt L
b (Ss 5l oailoslep @lpsl ) 6K jolteas snlpogdle aibios (i Slallhan
saiplonl Slalllas (Egazme,s SIS oy 4 5k e Slad> sanle) (3G 5K mles
arsi b Ll soesl sgamme 8551 5 (oo a4 i Jalse 1 (oS5 el i il 055050
S5 ned i 3l Rlie gy & 0l S0 gl cnl 0sd S Cllas Cuenl 4
Oiliwgen y Guilinadsd S g (ilincd 8 5 Guilingee (oopw goban 2 (Soliinl 5 (5,99)

IR RN CON | IR i

SR93 N9

L aiogiools LSts 0,5 14 ol yed Jbb e ol axalls 505 1, gl ol coobol dmel
S b (5)Sed 4y Dges pil> Adgh 50 S8 gl ulyd azly o3l 1l ) eslinl
Dyged g Ghegh 4S9y lagaslh elulp 8 e wanSanxle o35l 8 Y G
P 6 loss 5 Wdgs S 355 &iljg, (sla,lS alomil s oniliel ol Bl e Gl aiados
S0 Sellad dilo b (55 slacsslom 5 Sobio Vb (95 5Lid (B0 5 (ol slags Lo wiile)
€955 ln p3¥ (Solel g 25,8 sad oolitnl (iloydi5ey9 3l einndS o s il plae
Sy Aty Aol sy 5 PARQ &eb sty 5l o0l b 3,150 cypl 48 aiils |, oy collad
5 s sl oS (iaghy pgat s wgiSe DMkl (FanS eS8 A5 w855 b)) e
) oS dabicols ) ol culgs o Ll 5l aadllas 5l o 5 255,85 b0 1) 0y Jlois! & ylas-
Sidn i plaasie 5 paasie Sbjp Yl pj s cnl Jole LIS (rizres anles Ladl
50 B gogail Mol med 0,85 10 05,5 Loz 4 (Bolal & jg0a ba gogasl b plil (2355
e e g azgi b by gogesl 5l a0 Ve i bl 285,9 codlad plowl 8920 b anl> S
sJels a5 Feoay diges ol 8l olawi cfgazma;0 5 0ailejl oy ad dslol 5l cased olge b g dslllas
09,5 «(N=10) (S+E) cwlaiul + 5,08 09,5 «(N=9) (E+S) 5,08 + welaiwl ) jed 0,5
a8l Joli5 (1=9) J5uS 09,5 5 (1=12) (ACT) (25 )2 (oS 5 (o yes

5 003l b U5 S g ACT SHE EHS 095 aw b apidess g9 5l pol> oy
8o sl S (pBRalel 5 (Slae g0 gl 4 byrye Sledbl il oo (5el

1. Physical Activity Readiness Questionnaire


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&cad=rja&uact=8&ved=0CDEQFjAD&url=http%3A%2F%2Fwww.nasm.org%2Fdocs%2Fpdf%2Fnasm_par-q-%2528pdf-21k%2529.pdf&ei=2OZiVcDaMMeVsAGq_oGgCA&usg=AFQjCNFnzrm2l29lMmjBihSpMu9O2s8YxQ&sig2=S5sEhzgy2YCIy24yqM-SGQ

¥4 o lingne (o0 pw Tobw (ol g (5 )a8) (oS 5 op 0¥ oo 5 il

BMD) Yy 5055 a3l (55 B on el Al BT 5l an cele FA 5 n el £y
2 5oyl by Sogesl oy dwoys g (VO2MAX) (bpas (henST iSTos w508 iSlas
s g pSoilail Jlzms (59315 5 )lg s 5l ool L b SogesT (39 5 98 &y Logyye Ml
5 0l 9 gilpman Slbl aw Swg n) 2y Sals Wl o (22 e yd b sl
5 ah ol (el 558 cblo oY ) sedlS 51 oolital b Lo soge;] 5l 553
do bl 2 )2 wo)d (Grizres 0 S Al (W (257 S0 ey Sl eolaial b e
(Vo) b g pSoslal pis > & g0d 5 4 ye

(e 500,505 1) 055 Sl slovaizy Dl b (Goge3T o) e jad iSTas 05150 (6l
Lol St Ve st 5 LSy Blao wlgsy ogasl o5 wd bl slaiy ol 955 3551 3ok
S8 Jaed 5o S5 slaad 5 s Jlade (ISl b iaws ploxl o 5 oS O 50
Womly 5 4Vl )08 e el Gl b o g A oo S5 50 b dogesl e
(V) el Cawods

YRM = w539 jladio +V/+YVA = (+[sTVA x bl S5 olas)

Jsesd b oS )le 9y 2 man saipal (yeesl 3l by Soge;] VO2max s,50 sl
(F+) 0 oolicul (VOMAX=Y/YAY (ons b ;Lo JS) +A/OFD)

£ -

ol gsgesl bl ol Selw VY Gl G bierdisn Glagasls pSolul jshaiea
5 s @ Olieets adsl 9> Bigad 5 a8l g caasy dRiyles] e )0 o 4 el
5> Aiged g 2485 Ll 5l oBilel (6,05 55 raasiie biwg g3l selad ay g
o b )l Ve gles o BT el gl (o] e Biged g ead oy il
T s855s Dl oo 5o b Cotin ety 0 yod Aaliyy w3 3l eadsl sloosls (s pslae
Slacs S oihl Ioaze (08 dudzr (31 5l el A1 Gy 205 850 ples ) amy
5 Sagh bug il Glea b g adsl slagsesl oloj 5 balys po alaalesl 5 S tagy il
b dshes 5o 2550 Goboly ibivsee Cale (gySojlail .cd )3 alonl olSigle;] aasiis
L Biospes coS 5l eolaiwl b jid o 0,560 wlwlp sbindgd o Biospes oS 5l ool

delyo Ll dl o IpY! g, (6,05 S

1. Body mass index
2. One repet max



AP Ll T8 o lod (0359 (559092 3 Y

LYL Gads 4y o5 Sl 3l g JSie 4y ool Ol yod 5l alas Colr Sddy iy pad (sloacl
2O Jels celiiul o es el ol Lol o el ol olidl g \Laslal Lol 28,8 Lo s
dan 50 4a.85 V7 Saea (MHR) "8 (\b,0 iSTas asye £v S b w5 &3 290 (59,
JrsS L akaly )0 (puored Oy piiid &b 0 4830 Ve Sowdy MHR ws 0 A 4y a5 59y o
o s bl e eolaped 550 5 U8 b dogasl clB (o (rend LS cnl egnpod 00
Qb (1Y) as plosil ¥ Vg minsylps 5l ooliiwl b o), Kigs lawss and> jo 50 Codled pll
4 adybgs 1S 5 95l sola (e ) iS Oly Sty by e i o el (5508 (o oS
VEVAL 99 99 51 09,5 b (yed Aalip 0gr aiimly 9 4Vl S )50 OMae 80355 5050 (omly
S o0 VO g 1S5 i) e b0 a4 w0y (glol )0 aiion 1S5 S o0 B 1SS
OLHer 5 0,0l (YVYY) asy (3 590 LL o slaido 9o slaca| il b g aci |55
Ol 5 wisgad solaiwl (b ped SSSgy cpl 3l eaialli ol 31 L bLs I o salise slo gy o
ol plaml o 1y g3 )95 4 Ggrmgind S g g mgind (1] corizmen g D ja8
YY) 50,5 Gl5S S

Aoy ploil 4y ol il aado 90 5l o g (gl (g yed Al laml jo E+S i a3 09,8
99 5 g ol plodil 1y (5,08 o el Aalipy laml ;0 SHE (3 503 09,5 il J,08 63
(oidz Dogods ACT 09,5 ¢ aizlo, cwliiwl (gyed Aol plxl 4 ol iwl agds
by oy g Ceod s 4y (5,08 Al Sy s tisls plol |y cleliswl 5 (5508 Ol yel
YY) OV USK8) A el Connd s 4y o Soliunl

1. Heart rate max
2. Polar
3. Cadore



189 o lingne (o0 pw Tobw (ol g (5 )a8) (oS 5 op 0¥ oo 5 il

e E+s

a5 a

sl o
i SN T T8 Oy pat O =

2 S S By

[EHER PRSPy

85 8y
4355 3y

5 P Ot a8 095 A 30 (2 pod Aol plonil ilise o -V USCS

O9o3] b aosls @355 (0 a3l Gliabl S 5l ey sDledlbl Julod 5 a0 jslateay
2 e Gloyeiie 1 gy sl e08) 09031 L Waools (9530508 5 Bgi el - B9 5 50l5S
(S line 50,8 5w solinul bl Sy il ly el s anedly (5 el 3l iy e
Sz dalie sl cosl Soaei¥ ) 54 oy S e Sglds een 6l (S S 03]
w35 ooliil (W) (03T 5 93Tt SOl 5l b oSy uilly Jelos (ygasl )0 09,8
s 5 25,5 ool 15 B ol pologpiool 38l 51 eslital b imghy coyle] lilas ol

b a3 S 1,5 P<0.05 (g oline

el
Gl i oo ped e Al iligee 5 el (e Sl L gy s
s ossline (g lolme s 55 E+S 05,5 ilivwgie 4 pilinadsd Cond )0 (P<0.05) céls
oyed 3l w9 (P=0.04) ols lis |y (5,loliae ialS STE 05,5 j0 Caes ol Js «(P<0.05)

OV J532) (P£0.05) 8l (6 s o5 7 (25 5



IWWAF Glawsl OFF o lodh (0359 $5e 9 3

\[\\

Log,S (m g WogyS (1950 10 (e R (S puitio &l i =) Jgur

P95 o=P s ACT S+E E+S al> po U it
VYVE. /.7 VEedeoy VEELe/o0 VOYENAYR el
vy VYOL- /-0 Vifok./-q VIOFE Y VY Ok /¥ Srs Oefliages
“17) <170 AL “I¥ 235090 P (ng/mi)
OAMSAEYFIAY  SOIASEVANY  SYIOFEVODAY Vo YFRVEAY el i
AN PYIPYEYA/NS  O-/AOEY-/YE  QY/FFEVENT  AYEEVA/YY 5305 “’"“"t'/‘f’é
SAR /YA SAR “IYA 29,5090 P (no/L)
FYPYEY VP YVANVEANT  FOYENAY  YAFEVYY el i Cnd
AR FENYEYVA-  YYPARNYOF  YY/YORANY Q- /FVERVAY  eesl e Owiliandgd
A QAT # /o f TN P35 050 P lisgae

@7 R0y )T 50 (i (7 My g (S 8055 el 5 ()9 olo LS gl i (rizen
5o Voomax Glage ol oaslive pizmes (P<0.05) clils (g ol rals ACT (S+E E+S

Opped aan St ol lis osls wgdedy (P<0.05) cuils (g lobine iul38l o2 (sloog,S
g ACT g E+S oS5 (pyed sloog,S jo Lad asVh &,08 jloline ol &y poise ¢ oS )5
by Jedow (3e5] @l (P<0.05) wid )8 (S5 (o yed sleg,S e j0 amly &y
AW og S yw lpmb Syu8 3 VO2max BMI 55 jscie jo ol lis a8, bSO

(Y J592) (P<0.05) 5,10 5924 (5 lolixe




Wy o lingne (o0 pw Tobw (ol g (5 )a8) (oS 5 op 0¥ oo 5 il

Wog S (o 9 Wog,5 (19,3 30 W 09031 (9 yhogrg 5T Gl 59 Ol st -¥ Jgu

P
) J s ACT S+E E+S al> 5o o it
®9r
YEIAMAEYIVA  SEIFVEY/FA VoJA-£Y/A.  VEFSEE/PA el
s \Y  YEISPEE/L0  SYEVEY/SE  SAS-EYAS  YYIVVEESY Sl (¢,555S) o8
-0 PR oo oY #e)o00  peS 09 P
TAVOE-/AY  YVAAYE./AY  YUYYEVNVY O YA/AAEVY- osiloie on ssg asls
LYY RVEYEV Y YRIVEEAS YAXSEVBF YANYEVYY RS (BMI)
- /fY gefeen wele oY #eloe0  BgSoe,o P (&rore 2 5 5kS)
YAB-£-/AY  Ye/p0EN/-0  YVESEVYS  Ye/fat)/- Sl
i G 20
A YYID-EN. YYIAAEL/RD  YY/VVEVY.  YEA-E)/FY gl
' (32,3)
N oflo o0 oflo o0 seofo e 3509 P 2
GAAESLY CAYESY o AAE SAVE) 303 ] st
OF o WL & ),45 15 Ja,.?u
SO0 AN Y ANVEY AAES[) SIARE] 3031
< IAY - YY e VAN SN
YEVYEY Y YYVeRVVA  YEF-RVYD YA/ VEVAA S5l v
- 02max
PR +v/. + +1/. S\EY/ ool N
[+YA  YENOEY/-)  YVAYEYNA  YVAYEV-D  YEVEY-0 apoiflasa likg/miny
< [FY #e /oYY wefo oY PRVERS SR RN o
VARYEYIYY  YAIBAZYYY  YA/S-£VAA YN \ZY/ES Y
SV VAJAAZY A YO[ARYIEY  YXCEYYY O YOSPEY/O osoilom (pSekS) asYL & 08
Nidi PR o5 2eloe0 By Soe, P
TYINVEE/BY  Y/YOXO/ND  YEF-EYYA YASEHNY Sefludn Lo
&5 <308
meloee YESPEEINO  OVAVEAIVA  SAID-EYAY  SYIYYEVVY apifla o
i (p55L5)
<\A EXVRAN S seofe oo seofe Y @S;QSPP fJS?‘L‘S

Px0.05 s ;o (g lobins

S5 4R g S

@ e il coi i dw b (oS 5 (nyed dalp atie Sl des oo (LS 0 gk il
g olyen (ilinsd 5 uilivgee et pas b aS 35800 (59 G2 5 DOLae ©jad 8l
28L (5 lolie falS SHE 095 ;5 (ilingae p (iliand 8 S izen

2l GLaS (oS5 Gyed Gl )0 (VoNF) (Ses 5 Mg ol laghy @l b alis
ot TGASPL 5 "FOX0-3a JFLST-3 1D 135051 el b o yo cassss slosy) g pmiliomses

1. Souza
2. Follistatin-like 3




AP Ll FF o lod (0359 (559092 3 10F

5 8 05,5 95 o 10 a8 aS a0 wiaile (Bl et (3 oS 5 el ke Cila
b 8 oayed wi VY 3l (Vo)) s 5 W pamal cuizmen (FF) b ial8l S 5
S5 ok 2 L MHR woys Arcas b aghie clinul o yed 5 IRM aoys YeoAe oo
Slitl 5 (5598 (oS (nyed O (g (0 Ol 5 el 9 W3)S oy p liwges
G5 28lite slagaly wiline 25 oSS 4 gl 5o ALl (1) a5 canlis
ol 23ges GBI (Voo 1) oo 5 T, o Jliagsly titad dz g B laaisl, ol eciansl 0
Gl (Faglio o ped atie & @ b 50 s Olex Gl s U5 50 eSlsee MRNA
Bl Ol 0 (S5 e atie cue 5l e (VYY) (ke g ol (TF) Wb o
O 5 Jra (prizmen (TV) Wl olis 1) Lewdly (pilivgee i falS 180559 8
Son oL Jluple Oloye jo bawgie Cal b ghlse (el ole 10 ) ey (V2N
ol (Ve +8) ol lSen 5 & alla a5 b0 ((VA) widges (3yl55 1) Lowdly 5 abise cyilingan
ada VY Jlooay yslivwge MRNA Ly do Joge;l SDlac b0g5 g 08 iol58l o8 e wisls
dlac yiliwge MRNA Gl ( oSe s (V) Wb oo Giali8l sl (lo e jo Seglie oy el
b geglie 85,5 0 ped o3l o il aninST colled andr S 5l vy cole Sz (Sl e
g5 e conl Son Lol i pteiie Slalllas s M LIS (VA) 3,85 jeuid _oelicil
5 03908L2l Shlo (Jlab o opune (ls2) b Soga3] (Fhag comiz caed Do g S (JSgy
Sz b aado V0 blae,s celu FA-YY) (5,8 as0s lo) jo Solas b g S ojlail g, o(o,me
MRNA woadalsl Cldlas 25T 58 o bkl il Sldlas ol e (Gaped 5l ey Sl
S onl a4 azg bl oad S0l (Sl Alae 3 (28555 (nped 4 Gl 0 eiliugee
254 Geiliwges MRNA S o (o 1) (lan 5y OMass i 5l g (ilimsee (e85

V) 33l foibinsgrn Jld U2 5 g 53,5 ol ;SbLos il gud 3233
siedle ) Geilisses 53 et (V00 0) o 5 7S i tgh (ol (slaazily b il oo
Ol oelS o aiedle by wline ol b L85, codled SO a4 Al o 000,58 caslin
boanglio,s uilivgm jo spoline pols wiadls (o e a5 S 60,0 ais olgl piling.e

1. Muscle atrophy Fbox 3-a

2. Growth and differentiation factor associated serum protein-1
3. Schiffer

4. Roth

5 . Hulmi

6. Kim



180 o lingne (o0 pw Tobw (ol g (5 )a8) (oS 5 op 0¥ oo 5 il

B9 e 05 Gl SG el (B a5 s )5 (3155 Sladllas wisls las Gl U 9 olo e
(YY) wims oo lid wiedle oy b aslin [0 Jeglie (pyed aan Y8 L olen 1) )l
liee 39 5| 36 lgiee 1y el (55 b aiolls Gl e fly Sl e gizeon

ol e a8 (Fr) coils atadles (s po 4y o atalles 005 5 Loidly iliongen ol o
( SHpbl Ot sl b oS ols cd (U5 50 lapyge 90 (0 ook @ Olgie |, S
il S SlSul dlae gl Gubise w35 5 Ol (e w50 5 00 A, Joteee

Sllioe gl Al Galy ge98 5 D) O3e)sR (g rested bl i sbaoge)se
JUS e oagt it (JUSo b jone (3,5l Bosbol Lapygeys0 ol (FYFY)

ez et (ko Silial Gloys S S 3, a8 b DO (gl sy s Jlad

Lol @y e palS ol g 50 9 Plae gladsbe I puilivse lo e melati 250
(FY) g m 355

Ol el ladpe (pilinges Ol RIFI L Bl wio S ple ilisie Sllllas (cnlpegdle
Ol comizen (FF) Canl o la slajbge (Sl dlae g (052 23 g0 5o 50 (rilivges
(FF) cenlongy yiin 3l ed U5 b analie jo Glr 0l ,o alae 5 (95 (59,5 Geiliwgee
Fom g o Gy atae 93 5l lagbee (o) S8l g SMae (pilisgee (e (S
Sl gy 4 85 o gy (FOFT) 2l (£alS Gl ohlen 5 oladl 53 o35 2alS
(F7) wloo S A5 ) ilingan gobaw ;o (1alS o ai2lon (59 alS (g )3 (iliwges
byiyo oS 5 Yaiol oo ailie sla gl 5 ol (hmghy Aot o ol Lol e
lodise onily 4 bae (ol 5 ol Glegh lagoge;l pogaielle 4
Aabp 5l 2 s Rl 5l o (27 8095 AaDeJB x> falS ((izmen g aslllaes g
b oeilissee zolas et bLSI ) 4z b a5 sl oo bty o slagogesl ;o (i ye
il 4o ol Sdall Lk 4 bgye |, Slalllae o] 45 opuilisse L2alS ol e (FFFF) il
Cails oy

Se e Sl o)l Sl el el paseial (28555 dled Job )3 (ilincdd oolass
b Gl Sldlae () +) abbise oy 4 aily slinsS )l 51 6Ky lp mpe SalSlte
Sowd (Solite gull 4 9 W08 oy p |y (Sl DMae o (psliacdsd Ol (05559 colled
b bl o Glez (b5 Sl ohlae o 1) (ilindsd Gl (Ve V) S o ¥ (St a8l

1. Activator of transcription 5b
2. Jensky



IWAF Ll OFF o lods (0359 S50 3 Vb8

S (359 Sollad &5 a5 wisls (LaS 9 W0 (omyp (Sheglie (2 pe5 g (Segliie ol Cudlad 93 o
el (Sl SMae )5 (295 BB ok |) uiliaddsd MRNA ol Soe Gk (n o3 &
Sy 5l i el FA cpmizman 5 Ceelos S5 (Vo V) l5am 5 ) call el posdle (FV) 08 o
2SS wialle Glape 53 (Feglie (el atan VY Gl G 35 g (Sleglie Collad sl Alay
L ooad S5 slagiaghy (nyed 8,90 Job iz ya (IS sbar (1Y) 9s,S5 evalive (pilincdsd
O3 seatily b 38lge (reiliad oo 955050 (Ul @l (g soel Sglite 1ol iagh
Ol oS p atdosalive (oS 5 i ped 5l OeSladd 8 Ol 5 (S [ 1Bl o Sl
53 Syl Slld g Sloydiige 98 5l andl (U e (ISl SMlae )3 (livsd MRNA
webplas (VoW )) hlSes 5 Guile cinlpogdle (A) 28l al3dl (ped o J50S 05,5 90 50
(V) 9800 93 (99,5 ) il d e (il & e ((Staliinl (5 yo3

oo 5 (Jsg mansilSin 3l cpilimgen o e oo 35l 51 (S olgicay uilincdsd
Ol 8 a5 Ceload ools GLiS ((rmizred S (o0 T ol (ilimgae Gl Sl osizy Lo
@ Jlal b lincdsd 509000 08l Guilivges ln (0B, 8015 oo Glgieds Wil o
AANNY) W3S o 5,5 sl blos 8 4y Cpilinges sl 511D g5 oty 5iST 55,8 Ll e
SIS ibisseo Clme EFS (oS5 (3 Sl o sl LU 1 Jolias Sl pis oy il
el Cowody mlis ol uSe SHE 09,5 ;0 a5 J 50,0 scdls il sliadsd ol Ll cél
3 s 3 o g Sl al8 b9l Oliee Lol 28l lil (liagee Gliee (S
donyd Guilingee g il )3 (2P BB s pas (oS S

055 5 olpli S oo Wl ibingie SLIiSw GhalS 50 coge (BB (ilivgd Ylaio]
S| sl Sae 092 olped Cpilingee LhalS b a5 slidsd o sadeanlie il E+S
Alidee Glaiagh 0 WS (6 pSKiny dlhe gl @iy g lieges SIS
rgeds 5 WS oo (5 1) ol 5 end Jate Gilisges & dansdly (ppilindsh Cosl oad (st
AANY) w05 g0 (aalil ) (AUl odlae by e 5 (B9 e 0]

Sl Sl esly plsrear uilimges » Geilindsd S 1 (0% cnl 5 el nosdle
stz P B Gl E4S iy jo Cand ol wies oo plias gl a5 b len Lay0 5 colanll
Sl Lo EFS i b (oS5 (8 s A cnl il 1050 ol wiz e 2l
ey ol )0y Aol g AVl O08 was e il bl aS jsbles s o iliEl
bole S ilisge (205 e ST 8l (i Gl N0 e S A Cond (el

1. Hulmi



Y o lingne (o0 pw Tobw (ol g (5 )a8) (oS 5 op 0¥ oo 5 il

sy Gl I & el Ko ilisgen alS Bl (st anld I 8 g
olimge e Sl las el (U3 (g5, e andllas Sy S oS wialles U5 55 e SYsbo
oS ilimgees mhaw b 0l a5 wslalas 098 (b el Lo o wiedls ()15 50 )08 mhaw b
(FA) wssloglad (5,08 o yed ay el jo |y (g iien &j08

e s 5 ol 5o Guyed 5l o Ledly Guilivges Glie 25 JYs 500

3 edls Cate oS weat Ceowsdy alae i, lhoanS ki Jobs (0,55 b e

e slroaS o o Soliulgen Jols SO (bas b 551l e jelaieay (gole Cunsg

aS Jy9e,8 Jolw cpl bl lo 0g2g alac (guls; (uslimgre aiils) ate 5 (IGF-1 aile) Coiio
wgb Jloel alae (59, (5,L 45 g2y 9 (it SlRoaLS oAl Caoway 35 (B9 5T jlzrs alae
b leoasSeelass cnl bLS)| peasilSle a5 Wiz o il oo B St SlroaisS oo Gy

(Slosaziay sl (shie 3,935k il 35 51 LUl ol gy s (g, SalS 500,
5ham alolidly Lowdly (ilimges Gliee (205 Jloimt Jle 51 (S g, cnlil €FR) 05800 )13
S @y abae gad) gloowsSelan Jolui oy een 5l L6 Olges | BHS e

el oo gbroniS plass

@ "FOX) e (il g o gm0l dilEge (50 Slas ( Dlac Joko 31 50 puilivges
5 ond jganl el s 5 e A il Jyies (Jsbo pn slosems 3l (S lsie

S Jolocssyd LSS e Olsie MTOR i (5alS wrgo S0 5]

Jolse (P Gk 5l s b Catte 9,935k Al 50 bS5l plaS e aldl 09 d o (g n
5 oiliogas i 9 oo ole p N-cpiesT 9 SMURF-1 FGSK3LIPIZK uiile bgs o

g alac | eolatulpas Consy j0 a5 Culoads ools lis (B+) 0,185 o 5L SMac o Jslw
Ol (il Bl crge coledye el (nl 45 00l Bats (yiligee Alg0 odlad (pl i (i3Sl
Oy ol ;5 a5 s 5bar 955 o0 (Dhae gladsho 59,55 5 (B9 5T ol (55 5 Geibiwses
Ohen 9 S Y il e )0 (BY) 05,5 oo (g2 0> 5l 2 MTOR 150 5 2in FOXY
aslaplas |y uilivges jials g MTOR iol58l (E+S oS 5 (s pod alas gy 5l e (V1Y)
Wb oo Gl MTOR ol g (ials FOXOY (i o snglie codled Jlooay ¢ pizmen (YY)

1. Forkhead box1

2. Mammalian target of rapamycin
3. Phosphatidylinosol 3-kinase

4. Glycogen synthesis kinase-3[]
5. Muscle ring finger 1



IWAF Ll OFF o lods (0359 S5o9 3 VOA

Ol 3l o Ledly (ilivgee (e 205 BV 1 508 (o vy oe Sl nlnle «O%)
ol FOXL 50 2alS g MTOR 5 yiol38l 51 250 ccos 5

el sl Falslos Jelse @ ol 5o ilivges ole Slpeid 45 Cosloads ools oles
s o] ISl Bl 15 )] sloons 8 Codlad Gl g slass 55 Slpss b ol e o3
o 0 L sl Lody ISl Blae 1 iliusee sbood o codled e g Slasd o
G o 15l s o] JLail 5 peilivsgee (sloows o8 Cadlad g olasd aubais |5 a5 ol Lo )5S
3l glooaS odais o Slas (65 iali8l o059 Codlid 5l g aS 00l 0aus (AY) W)lb
85,5 o5294) 11D 5 A (250581 (dgio 5 [ inpo 3L Slooss o5 olaad (295> 0329)
e o o2alS slooaiiS ity o Shoe py Wowi 108 ol 4 o] JLail g Cyibiwges «(I1D (py 05T
Gl crge walegys g ot (SMasyg;s sleow S cnl 4 el Jlail i (A8
ABY) 358 o0 Loy (pilivoges Gline

sgbds STE 095 j0 Gilivges p ilidsd S Shplis agh (ol @S (ien
S opl Rl il gp pals g Gulivgee (Wl 4 azg b cl GhalS s )lobine
S gl 4 e alial SIS (G595 (nyed ploml sy oo S ey o0 Slai Jgdne
5o (el (a3 plonil 05,8 ()55 (Ve 1) ol en 5 1S 090 o SIS L
5 oS womiman (YA wms il |y Sy Ao 5 el olse el Ko (508
o Gl A yamie SHE sy wisls olas (VoY) oLKen 5 sole o (Yoo F) )5
cemoliinl o (G508 el ol G AT Gy oo i A (YOTY) 05 g0 Sl e
ras (Fed 5l (G Gl |y ey onl cde S oo dlml g0 (Sl (el
O Jol a8 casloads ooly s cadls (5508 o ped 5l LBU 568008 Al L g Dl
=S5 o B 8 e e g cd (See Sl 5 SRl slagal
Sl 85l 1 wilgs oo e cud i A4S aed co lid axdllas pl gLl (fgeme s Lablaiils
Oy yidoy STE g E+S (soog,S jo Sl pl doyo a5 all A5 50 o e 51 230
- S i Sl b S e o )08 - el (o0 Sl (izen
g Sl Lo S 4y i o el

- il o ohgh WDae Ysh 50 (oS S e 60 L s o0 Sl nlple
998 wedbo ()5 )3 Lowsdly (pbiacd 8 (Al3Bl 5 (ilimgee Glime 201 crge (g o0 (508

1. Coffey



84 o lingne (o0 pw Tobw (ol g (5 )a8) (oS 5 op 0¥ oo 5 il

ile o ay dinly (SN Jlodh pg il 4 atly (SMae (So5els 58 DS (6 L )
ol 5o aialls 51 GBU (B9 5T 250 b 5 iy sl 9005 STl (Dlae Gnd 5 Jlr
20,5 pladl of 4l

Sladllas 45 3L5 6,10 o ye5 4 (6,8 5ke 5 gl 50 Cpiped a5 a5 (6,80 Crns (6l ez o
Jolse 1) (el a5 890 d 53U &S 0y (Slalllae Gl Sl gy cnl 1 sl (6 5t
St | odilogsla Sl 5l 6 it Hobateds (ol pogdle 3,5 oy Sl 5 S gl
Egozeyd 1 gwyp A LS (o yed Olud> ganley (Sl saiSolel Ko mle b
el Sgazma 3351 g o5 et Jalge p S5 eSS 3B 85900 el Dlalllas
s OMSlae 3l oslainl 4y 5L« ISl dlae jo (5559 5l U (6,85l 8 50,0 i il
Sl (Ko a5 0 )5l laslag, 5l L (dad S (258 g mgs sl ¢y e
OOpselas! S0 uzmen 098 e el o181 6l was 0 el sleogad 4 ol
IDae 0 e g ol sleg o oy sl ‘Ss’l.a)o Slaal caol Sao oyl G)lfjb
QL‘"’ ‘) Ls""."’"n"“" }‘ cs”"’L’ L5551‘T S g L b LS,‘*S../L"'M“:‘ LS‘)? 09l u’fﬁé" 9 xS f“"“‘)s ‘) gs‘ls -
RS

oy o A oS 5 Sl el eolainl b lacedle sadioanlin slaosls bl i :adlie ply
o ol A ataly das Bs 5T 5l allg e Goe GYsb j0 leglie - lelatl
Jolge Rl & o Sae (GYsb 50 Sl ped (nl 65,5 A L g a5 s elr (LiysS L)
el 5o ead eolainl oS5 Oly el aSLl 4 4z gl b oopioren gl SdSll OMlae wl,
sielles 005 )0 (S0 S 5 G3ler Ol (Has D508 e 4 pamie aliSie (oS b G
oldiells 28359 5 ciSlyy sl adli ;o s ped AlSlae £o5 5l 0guh oo Slpdiing (Cowl ol
OB S¥ S5 g il Oy (e 0508 sg sl Fge Gl oged Ko Glyiew
S oolaiwl arellus

SO 408 g JGS
20,5 oo Slo,a8 5 S Wiles ) S 1l ardllas (ol ploxl jo aS @Las‘jjoyoﬂ sobed

&b

1) Stewart C, Rtweger J. Adaptive processes in skeletal muscle: molecular regulators and
genetic influences. Journal of Musculoskeletal and Neuronal Interactions. 2006; 6(1): 73.



AP oLl T8 o loud (0359 (559092 3 Vo

2) Hunter G R, McCarthy J P, Bamman M M. Effects of resistance training on older
adults. Sports Medicine. 2004; 34(5): 329-48.

3) Carlson M E, Suetta C, Conboy M J, Aagaard P, Mackey A, Kjaer M, et al. Molecular
aging and rejuvenation of human muscle stem cells. EMBO Molecular Medicine. 2009;
1(8-9): 381-91.

4) Lee S J. Regulation of muscle mass by myostatin. Annu Rev Cell Dev Biol. 2004;
20(1): 61-86.

5) Raue U, Slivka D, Minchev K, Trappe S. Improvements in whole muscle and
myocellular function are limed wh high-intensy resistance training in octogenarian
women. Journal of Applied Physiology. 2009; 106(5): 1611-7.

6) Yarasheski K, Bhasin S, Sinha-Hikim |, Pak-Loduca J, Gonzalez-Cadavid N. Serum
myostatin-immunoreactive protein is increased in 60-92 year old women and men wh
muscle wasting. The Journal of Nutrion, Health & Aging. 2002; 6(5): 343-8.

7) Kirchengast S, Huber J. Gender and age differences in lean soft tissue mass and
sarcopenia among healthy elderly. Anthropologischer Anzeiger. 2009; 67(2): 139-51.

8) Dieli-Conwright C M, Spektor T M, Rice J C, Sattler F R, Schroeder E T. Influence of
hormone replacement therapy on eccentric exercise induced myogenic gene expression
in postmenopausal women. Journal of Applied Physiology. 2009; 107(5): 1381-8.

9) Aoki M S, Soares A G, Miyabara E H, Baptista | L, Moriscot A S. Expression of
genes related to myostatin signaling during rat skeletal muscle longudinal growth.
Muscle & Nerve. 2009; 40(6): 992-9.

10) Hansen J, Brandt C, Nielsen A R, Hojman P, Whham M, Febbraio M A, et al.
Exercise induces a marked increase in plasma follistatin: Evidence that follistatin is a
contraction-induced hepatokine. Endocrinology. 2011; 152(1): 164-71.

11) Klgaard H, Mantoni M, Schiaffino S, Ausoni S, Gorza L, Laurent-Winter C, et al.
Function, morphology and protein expression of ageing skeletal muscle: A
cross-sectional study of elderly men wh different training backgrounds. Acta
Physiologica Scandinavica. 1990; 140(1): 41-54.

12) Wham M D, Sumukadas D, McMurdo M E. ACE inhibors for sarcopenia™ as good
as exercise training? Age and Ageing. 2008; 37(4): 363-5.

13) Walker K S, Kambadur R, Sharma M, Smh H K. Resistance training alters plasma
myostatin but not IGF-1 in healthy men. Medicine and Science in Sports and Exercise.
2004; 36(5): 787-93.

14) Wehling M, Cai B, Tidball J G. Modulation of myostatin expression during modified
muscle use. The FASEB Journal. 2000; 14(1): 103-10.

15) Welle S, Tawil R, Thornton C A. Sex-related differences in gene expression in
human skeletal muscle. PLoS One. 2008; 3(1): 1385.

16) Willoughby D S. Effects of an alleged myostatin-binding supplement and heavy
resistance training on serum myostatin, muscle strength and mass, and body composion.
International Journal of Sport Nutrion and Exercise Metabolism. 2004; 14(4): 461.

17) Hulmi J J, Ahtiainen J P, Kaasalainen T, Pollanen E, Hakkinen K, Alen M, et al.
Postexercise myostatin and activin Ilb mRNA levels: Effects of strength training.
Medicine and Science in Sports and Exercise. 2007; 39(2): 289.



14 o lingne (o0 pw Tobw (ol g (5 )a8) (oS 5 op 0¥ oo 5 il

18) Hittel D S, Axelson M, Sarna N, Shearer J, Huffman K M, Kraus W E. Myostatin
decreases wh aerobic exercise and associates wh insulin resistance. Medicine and
Science in Sports and Exercise. 2010; 42(11): 2023.

19) Coffey V G, Hawley J A. The molecular bases of training adaptation. Sports
Medicine. 2007; 37(9): 737-63.

9 350 Sl b (oS 5 Ol ped Aglie Lo 00 Ligauls Lo pleain SEU s cigizms Sliwobie (V-

AYYLYS (Y V)P AYAY . 5559 65dge jud & pdd andly ()b Slome (Solel ctine Jolse 5 59,8 lodl 59
21) Hickson R C. Interference of strength development by simultaneously training for
strength and endurance. European Journal of Applied Physiology and Occupational
Physiology. 1980; 45(2-3): 255-63.

22) Nelson A G, Arnall D A, Loy S F, Silvester L J, Conlee R K. Consequences of
combining strength and endurance training regimens. Physical Therapy. 1990; 70(5):
287-94.

23) Deakin G B. Concurrent training in endurance athletes: The acute effects on muscle
recovery capacy, physiological, hormonal and gene expression responses post-exercise.
Doctoral disseration. Southern Cross University; 2004.

24) Lundberg T R, Fernandez-Gonzalo R, Gustafsson T, Tesch P A. Aerobic exercise
alters skeletal muscle molecular responses to resistance exercise. Medicine and Science
in Sports and Exercise. 2012; 44(9): 1680-8.

25) Moradi H, Sasan R A, Sarraf V' S. The effect of concurrent exercises on testosterone
to cortisol ratio in non-athlete males. Annals of Biological Research. 2012; 3(6):
2776-80.

26) Lundberg T R, Fernandez-Gonzalo R, Gustafsson T, Tesch P A. Aerobic exercise
alters skeletal muscle molecular responses to resistance exercise. Med Sci Sports Exerc.
2012; 44(9): 1680-8.

27) Tipton K D, Ferrando A A, Williams B D, Wolfe R R. Muscle protein metabolism in
female swimmers after a combination of resistance and endurance exercise. Journal of
Applied Physiology. 1996; 81(5): 2034-8.

28) Coffey V G, Pilegaard H, Garnham A P, O'Brien B J, Hawley J A. Consecutive
bouts of diverse contractile activy alter acute responses in human skeletal muscle.
Journal of Applied Physiology. 2009; 106(4): 1187-97.

29) Taipale R S, Hékkinen K. Acute hormonal and force responses to combined strength
and endurance loadings in men and women: The "Order Effect". PloS One. 2013; 8(2):
55051.

30) Coburn J W, Malek M H. NSCA's essentials of personal training. Human Kinetics;
2012.

31) Tang Q H, Xie X R. Research of the physical function and fness of elder intellectuals
by health gigong- BaDuanJin [J]. Journal of Physical Education Instute of Shanxi
Teachers Universy. 2008; 1(6): 43.

32) Cadore E, Pinto R, Lhullier F, Correa C, Alberton C, Pinto S, et al. Physiological
effects of concurrent training in elderly men. International Journal of Sports Medicine.
2010; 31(10): 689.



AP Ll T8 o lod (0359 (559092 3 \SY

33) Di Blasio A, Gemello E, Di lorio A, Di Giacinto G, Celso T, Di Renzo D, et al.
Order effects of concurrent endurance and resistance training on post-exercise response
of non-trained women. Journal of Sports Science & Medicine. 2012; 11(3): 393.

34) De Souza E O, Tricoli V, Aoki M, Roschel H, Brum P, Bacurau A, et al. Effects of
concurrent strength and endurance training on genes related to myostatin signaling
pathway and muscle fiber responses. Journal of Strength and Condioning
Research/National Strength & Condioning Association. 2014; 28(11): 3215-23.

35) Schiffer T, Geisler S, Sperlich B, Striider H. MSTN mRNA after varying exercise
modalies in humans. International Journal of Sports Medicine. 2011; 32(6): 683-7.

36) Roth S M, Martel G F, Ferrell R E, Metter E J, Hurley B F, Rogers M A. Myostatin
gene expression is reduced in humans wh heavy-resistance strength training: A brief
communication. Experimental Biology and Medicine. 2003; 228(6): 706-9.

bl lingee polie p (Seliiul + Saglie) (oS 55 cpped &by il Slgr LSy Lo jsame sl (YV
WYALQOBT AT 55 5 (fo) pole b pdd 85550508 Gl Glo e
38) Coffey V G, Shield A, Canny B J, Carey K A, Cameron-Smh D, Hawley J A.
Interaction of contractile activy and training history on mRNA abundance in skeletal
muscle from trained athletes. American Journal of Physiology-Endocrinology and
Metabolism. 2006; 290(5): 849-56.
39) Kim J S, Cross J M, Bamman M M. Impact of resistance loading on myostatin
expression and cell cycle regulation in young and older men and women. American
Journal of Physiology-Endocrinology and Metabolism. 2005; 288(6): 1110-9.

2 Loy (ibislpole (pufign (i Sz GEES cmyp 000 (208 qupe ool g et aade (T
(YW Y ol sl e el o5 5 lope 50 cieglie ol udlad 5 gely o 5 il s
Yoo

41) Liu J L, LeRoh D. Insulin-like growth factor I is essential for postnatal growth in
response to growth hormone. Endocrinology. 1999; 140(11): 5178-84.

42) Udy G B, Towers R P, Snell R G, Wilkins R J, Park S H, Ram P A, et al.
Requirement of STAT5b for sexual dimorphism of body growth rates and liver gene
expression. Proceedings of the National Academy of Sciences. 1997; 94(14): 7239-44.
43) Allen D L, Cleary A S, Speaker K J, Lindsay S F, Uyenishi J, Reed J M, et al.
Myostatin, activin receptor Ilb, and follistatin-like-3 gene expression are altered in
adipose tissue and skeletal muscle of obese mice. American Journal of Physiology-
Endocrinology and Metabolism. 2008; 294(5): 918-27.

44) McPherron A C, Lee S J. Suppression of body fat accumulation in myostatin-
deficient mice. The Journal of Clinical Investigation. 2002; 109(5): 595-601.

45) Milan G, Dalla Nora E, Pilon C, Pagano C, Granzotto M, Manco M, et al. Changes
in muscle myostatin expression in obese subjects after weight loss. The Journal of
Clinical Endocrinology & Metabolism. 2004; 89(6): 2724-7.

o polie g o oSS Sl ey byl el ojen (e odl)llae weredin Iy (F7
NONY OV AT (259 9 (G pole & 720 1S (G185 0l ()59 (18l 51 G (ebind 98 9 (ilimgale



i it U920 (500 T s 3 (sioliios] 3 (55 398) (o105 5 30395 i 5 5856

47) Jensky N E, Sims J K, Dieli-Conwright C M, Sattler F R, Rice J C, Schroeder E T.
Exercise does not influence myostatin and follistatin mRNA expression in young
women. Journal of Strength and Condioning Research/National Strength & Condioning
Association. 2010; 24(2): 522.

48) Seibert M J, Xue Q L, Fried L P, Walston J D. Polymorphic variation in the human
myostatin (GDF-8) gene and association wh strength measures in the women's health
and aging study Il cohort. Journal of the American Geriatrics Society. 2001; 49(8):
1093-6.

49) Lee S J, McPherron A C. Regulation of myostatin activy and muscle growth.
Proceedings of the National Academy of Sciences. 2001; 98(16): 9306-11.

50) Favier F B, Beno H, Freyssenet D. Cellular and molecular events controlling skeletal
muscle mass in response to altered use. Pfligers Archiv-European Journal of Physiology.
2008; 456(3): 587-600.

51) Sacheck J M, Hyatt J P K, Raffaello A, Jagoe R T, Roy R R, Edgerton V R, et al.
Rapid disuse and denervation atrophy involve transcriptional changes similar to those of
muscle wasting during systemic diseases. The FASEB Journal. 2007; 21(1): 140-55.

52) Carnac G, Vernus B, Bonnieu A. Myostatin in the pathophysiology of skeletal
muscle. Current Genomics. 2007; 8(7): 415.

399559 gy 4 (B gl

ored oy b ST g5 oleabael qeunlpl (b b desme (550003 Y (6,8
S 5 Gilidgd ilivngee (oo gsbaw p (SelEnl 5 (5,08) (eSS
NEY-FF (Y)Y AYAF lol ol o) oslinses p cpslinadgs




IWWAF Glawsl OFF o lodh (359 S5 9 3 1d3

The effect of sequence order of combined training (strength and
endurance) on Myostatin, Follistatin and Follistatin/Myostatin ratio
in older women

L. Bagherit, M. Faramarzi?, E. Banitalebi®, A. Azamian Jazi*

1. Ph.D Student at University of Shahrekord

2. Associate Professor at University of Shahrekord*
3. Assistante Professor at University of Shahrekord
4. Associate Professor at University of Shahrekord

Received date: 2014/06/11 Accepted date: 2014/08/13

Abstract

The purpose of this study was to investigate the effect of sequence order of combined training
(strength and endurance) on myostatin, follistatin and follistatin/myostatin ratio in older
women. 40 healthy elderly women (age: 60.34+0.82 years, height: 155+0.01 cm, weight:
71.72+1.89 kg And BMI: 29.45+0.63 kg/m2) were randomly placed into four groups, strength +
endurance (S+E) (n=10), endurance + strength (E+S) (n=9), alternative concurrent training
(ACT) (n=12) and control (n=9) groups. The training program was done eight weeks, 3 times
per week. Endurance training performed on a cycle ergometer (intensity: 60-80 % MHR) and
strength training involved several upper and lower body workout (intensy: 40-75 1RM, 8-18
repeat). Serum myostatin and follistatin concentrations were measured 24 hours before and 48
hours after the protocols of training by ELISA methods. Within-group differences were
analyzed by paired samples t-test and the between-group differences were analyzed by one-way
ANOVA. The results showed that myostatin and follistatin serum concentrations not
significantly changed (P<0.05) following three different orders. The follistatin/myostatin ratio
increased in E+S group, but this increase was not significant (P<0.05). There was a significant
decrease in follistatin/myostatin ratio following S+E training. (P=0.04). Furthermore, there
were significant increases in upper-body strength in E+S (P=0.005) and ACT (P=0.02) groups
and increase in lower-body strength in all groups (P=0.05). According to results of this study,
order of combined training could influence functional adaptation induce by exercise training?
Also, it appears the sequences of endurance+strength concurrent training cause a more anabolic
status and the sequences of strength+endurance training cause a more catabolic status.
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