WwWw.mums.ac.ir

Medical Journal of Mashhad
University of Medical Sciences
Vol. 66, No.1, P: 82-97
Mar-May 2023

c/:‘Q)

R

At (S pshe oty (S 0uSiils alrs
Yolak FF b

AY=AY amin NP Y g syl a9

Lo! 4o

Dby yod 4 033190 Cdlrio (Sl y S gB (S p Ogudi o) o
Olaz Qb 38 U85 Vb o Codgue U9 9 b 5

VEX[oFIFe i gy gl —VEeT/o VoY 18l 30 st

o>

dodo

S S Dl T atn 035155 Cilate (g la, 5SB (S D o) Sl g Sl O
35 Ol OU) 53 05 Ob o Cydgdone D9k 5 L

SL-13)

4 (el D)o 4 HFO T w5l in g dgdie g b i Ol 0L sy pf 5oLT amel
Cyddous Ot (S 7 p 5 09 8 (L V0) 05 Ol Cydgdoms bt oS 5 07 05 8
75 e 55 R a5 S B i s (SE5V0) U5 058 5 (E10) 0 Ok 2
Pl (50 5 sl (ol e o (Slatin (oS5 05 038 35 0385 T 0503 T S 1 b
b oS 5 ooy 038 w285 Spso Jge slaiay 5o Sl jed ol 4 Sl Siyso ol 4 Ll
53 ey 1SS S o p3 Y0 o s S 5 OIS e b (aslie o a3 O Ol a3 gidoe
O3 (o5 5 p e 03 8 5 ool plal B 0L S M 1o )3 FO b (63150 (o 5 0 oS st
oL il e SIRMaspsAs b geglie 0 LB 0 0L Cudsdous
05037 548 eSS il yls oo O g05T cdtsan 5 olimall rasls sl el HRmMax.. s
Ldd o Y) 455 SPSS 5l p 55 P00 (g ls sme gelam 53 3, g (s

Pl

Osb 5 05 Ol Cudpion b (oS 5 Ol ol e 035195 & das e OWS LT s
S edkiia, sS6 (il ) el 4k 556 sk (I o 05 0L Lydsdns
sl n Ol 0L el ple 2alS 5 2SS

S5 domi

SlssSe p HE S S ks (Sl L L5 e 05 O Casdone b (oS 5 Sl S
2o Ol O3 (S5 8558 Ll 3 e 5 Slomar Conds 3 5 o 30 w5l

Sl Olls”

Ol DB kb slay 55— 05 0L o Sy subon = (oS 5 Sl ol

Al g gilie 5L B adlllas sl g ()

QUSRS N
*Y@Ualw Sgatts
vdébiw Lé)o.w

V6o s p aal

o . & . 2 . o9
St 0aS (s S g (650 s
G plis ;Jou/;/j/’,ﬁ:;/; plisdls o jys (:jlc
Il
(lgio L=/ “féj')j(‘)kj‘-;’.b? gl:gf"ajj_( ;_)éJk.u/r
(S stows oy )0l cdgin o oS 51T ol
;_;_)gLi:./.b/j 4&1')}(:/‘&}&;&@ glzvf"ajf( {JéJb/r
Ol ) ol e oMl ST ol

Email: soltani.mahmood@gmail.com



ohEes g sbes 1y

0168 b)) 53y 5le)giSt awyy -Al

03l g I (G sme &S odd gl b oS Hles STl
Wi, 0T 0L 5 ol by odins JSKo o i) 5 586 55,
O O Ol S oo (i oo 1) (Al el
PR A1 I W [PV G-You g P PSP
055 5 Sl Il e b kg g (Se
235 IF pemen 5 o SBL SRl (Hae
AT o 5 r s gee sl L(0) 555 o S vzl
ab Ly ele (ol $ i o6 Ko Jalas (sla, 556
oS 5 kel 5 i 5 STB b Aty 5 N - i g
o= ol 03 4S5 5,8 515 55 (1D S sl v s
oo (3 lid B Ll 0 liS s Jale o Fage (S lid 58
b ol gl el plow 2 LIS o ol sn 2 ST
AU ORI U W PN SN ]
(3) 5,8 o B A3 G b a5 (S5 oS
S B demany 4D pla (YY) 0L K o sl
PP 5 g Al e S S 5 B
ST S s ol Kos hasn (V) 55d e o5liad B
Sl am G gn El 3L e 55 plin g JalSyl
oL il 53l amess 534S S fol pon S labia s bs g
pe bt g (o Ll A) sdisy oo p 85 4 ba s b oo
505 Dl el Sl |y il 8 skl ple Ok

O Q) ws S 58
Al o) o il 5T sy sla, STB KSs)
B a.sl;il:’-r.a S S g 9 a5l slas sazes IGF
IGF-1 .48 s S5 e slin 5 455 53 Gy 500 S35 oS
21 @B A, Sl el gl ol e Sage Ol sew
Osopsn . (1)) &S o Jlasl Sl ul 5 SD_oe S5l
b ol s o8l Oy (S0 sm5 98 o S en 51 (G A
2 LoV SO asle Kos slaoge)sn 5l (258

*Myotome
SActivin

7 Santos

8 knock out

4ok
5 o ses S gl ISl s Sl Cuanl
2 8 )13 08 en sl 350 554 00555 o Iollad
L dax 1 gadaze glas S8 Al dlae .ol
.:)\aditlﬁt:»éujl:ié):))Tﬁjd;—cbv\{&-;a—.éj
355 JS o 530 ¥ L i ST das gy sba
st g ol ol Ol gy 5 s oo K2 15 O
e 53 glod S s 2B 5 AS b Jes SIS
GLd 5 sla,y g6 Ol cpl 53 (V) sy a0l Sle s sw
slasl O e o 58 5 1) sege S8 AS 3515 3
Mot 3ia )5S 4 Ol o0 45 A lai o0
a5 S5 S ld $ 1l e ((PDGF) S,
o A b e (V) 5,87 0 LA (IGF-1) T 0 5
Sl Ollas 5 U8 Lslal Mzets g J xS s,
Lo s ke g e e B s Olas ( Glail
3 oS s 3l e gn et § AL e IS | Aas
W5 5 Aa b5 53,8 oo ST 5Ly )55 51 5y et 03
Al e aelsl beda g g5, 0l eled )s
g 5l S 9, opl el 0 0313 0L 457 (g sbas
23 5l adshw il ) LaS 51 Sy, )53 5
anw g Jb- 53 e gad v i daw 5 Ol )3
9 S gt 4] 3 e i e (1) 35,5 e 0L
Al s b mw Al A sy Sl i
flply ol Ol 4 5 S 0 (b 1) (S5
«algirs 5 bl gladsle e 5 55 oS e ou
S Was 53 il g 3 5d o eie dide L) e
Tl 03 5358 0 b 5 055 535 4 ¢ 5 0B 0L
S L0581 540,8 4 Jlail b (Dlie glad
S Ol 4 ol son (F) S o Jasl 15 3 5 (5)lge

! Platelet-derived factor
2 Myostatin (Myo)

3 Follstatin (foll)
#Insulin-like factor 1




4 Jw doylaid | 1o Palagays)l-0133)9)d

agliis (Sibjy eole slSily ¢ Sibs)y o33l alas ~AD

ol g 53 556 ol 4 Wlesls O LT .l 035
52503 e ST il Sl S Sl e
FK 5 SUYY-YF) 505 s s Sl Sl 31
gTﬁ..._mL;jb,a@,d«f.ﬁ:;j)\}?c(\“\\)cé)\)&w
OF (555 sl Lol 555 o PDGF 0 0Ly 21531
S 58 (T0) 0L 5 64l (Y0) St s 53!
PDGF C)b__.uﬂ Sl seslin Ol pei S L5 S
5,5 G E (YN O, 5 st Lol (Y9) Cils
Obbas 53 PDBF 5138 o (oS 5 DLy a3 oS

(YY) A Sy e s
23 ool Gl e 51 SOl a0 o jed s B b )
Sl e pl 3 b o O i o J sl (b
3K Sl e plnil S SIS U158 (g3l 3l
Cooal Sl el n oS GT (3555 Slled plonil skl
oS SR i SNl Hla) 5 6 i
Gl i) 3l S ol 4 S 15 anlllas 3550 o Sl
Sl a3 3l o3l | Y St b Sl o o Kol g o
055 Ob o Cudgdomn Lol pon b Ol S L seslin
Cudgdoma b gl o o3 il y an 53 (YY) 5L o
SOT 5368 ol 2 o5 sl hs) 51 S 05 0L~
3355 055 Ol Oy 3 53U 5 oml Cownd s 32 b
F o (YA) AS o 3 5den |y o o3 53 LS 53 S ae &
SR sl Dy a5 ol 4 i ST I Dl
AGF-1 wile SIpUT (slairsn)sn s> gl
s ealie Dl aT b anslie 53 Slas ey 5 0,8
L Ol jei a5 S o Olo dal e i 5 (Y4) 555 e
A e U plmil 4 5L 05 05 0L Sy 3 gdms
Iy e O,8 5058 (o3 gme sba ‘Gi"—“"
© bl 48 g3l 3l gl pl ol (FY ¥ das e il )
Ll Vb Dds b e slie ol planil 05y ahie LS

o;s-c)liﬁ-c,i.s,g\aﬁl{Qti,acagﬁ@,‘.:;l;l%

3 Czarkowska
4 proximal

5040 O3y bis gl 5 )iS AV 5 Lo
G S el G558 5N (@I s S5l 5
Li 5 Ognysn b pesiionn daily ( ank A 5 &5 ol ol
baalae 35151 S130 5 IGF-1 i 5 sl o il 4
505058 ) SBLE Olje o (peniin dasly 5 L S5
VY Cnloks sdaliin OG5 101 5 Soyls il 53l
IR A Oges 08 ST L b s (sauate Slallae
Gl 45 S Sy pon Wbaliae 6311 il 31 5 atcdiy S yd
ol Chle Ol e sentin dasly L OT i 3 &S
od—b ol e baal oo 53101 9 o yu8 2181 9 O gey 9n
Jete 3 JLI 35315 G5l 59 5 e ds 5 O s0) 58 |
Jsho Loz G b 3l aaT o | JESI L Joe o) oS o
0 5 Mg Sl S o 0 i 53,8 e plon
b tags () 50 (o Jshe Slaps)smy Sl
OA-Y0) i pde Latasy (& 5 OFIV) 23l
S BN (b5 Sl s Clase |y IGF-L £ o
Sl ol 0550 SN S e Ay 5 556 (s
!l sl o OE S glad s Lo 5 oDy b
Aoy 5S B sy 5258 o M S b se sk PDGF
(o dde sbdshw by PDGF .uS o fos
35 a5l STl 5 JU sl (lad g cla bl b
3331 JS 220 PDGF .y o 0,55 eSS s bk
J—eeB s A sy slas i 4 &S |jmes Al g6
PDGF .l oo 59 5 I8 o 53 70 (Glyls S At
sl i iS Gldy b, sST6 oy S S Ol e a
PDGF-C PDGF-B PDGF-A) jylad>1y ;5L «
B 345 o b 3 0 SO g sl 5 (PDGF-D
O il I (ol S shw L3 5 35 55 oge
Load S3L 5 a2 3L 5 S S 0yl des |
S, SB35 S Olge 4 1) PDGF Sl (Y1) 3,0

S s Dl s Bl (Dlde dd) s Lol

! Platelet-derived growth factor
2 Platelet-derived growth factor(PDGF)




ohBes g s)bas 1y

0198 OB s34b) $l)g3S (yp -AY

.Q;fdjfejlx\SECAJ»@Aé,,,‘!;j\u@l
oKiws otz b s 555057 0L a8 5 Cpiomad
W28 8 plnil gy 0 S S VY ke 0 ST
03 8 w4y $3lai S)po aedgys Ll S Sl e
S (0 Ol s gt oS 5 Dl a3 16,4510
o B U S 03 8 5 05 b Cudgdons 9y (oS 5
aP SRk e (b J S 05 S sla o seiT L s
fa i ) 5 aha G A B 555 Sl 68
L35 S5 (g5l LT ader &S5 )3 ba 350 5T (o
Sl (03 5 455 L (2 T Gl e e L
5590 S S (ARM) aisin ) SO S5 o 5 ks L3 T
3 slin DI o g )1 S5 St oS eI

s 8 dlons (St dse b G b
S = p S S 4 055/ O/ YVA= (10 YVA 551 S5 5l)

ke 1SS

Joess e b o ga5T als Sl Sl Y I ey
B s 3l S 4 ged dinils 5 i ot LT
e i 43 8 BT 51 6,805 e bwg o35k
o il OT (oo 45 505 5 03 50 s (5o 5o
w3 Ve Glosys S sla, pSTB (6,8 051l g
anl ) slaesls (65T ol g k3 o ek
S S5 40 samma Joea s azin 033193 e 4 o oS
S e Ul 5 35 0kl o> &Sl L)
A 5 el YF rL.,:U\.uUu)'L‘pTuﬁ.wa.\i;
5SS a5 5T (Sl S 031 sdoe g o3 4l
Lo g 15 Olaal 5 sl Ol 5 Lol s A&l T
“o3l g 23 5 el o LeST jaminte 5 Biome
oL Glory Science &.S” 31 iass e e 5,8
Sl A 03 0 8 SUV00 oo LIS 0T 528
Y/ (ol b (sl il e g S SU /YD GF-1
ol el gl &S sl ple ol A 0 S 50

Sl 4 Oy (6 ks (2 55 sy K Wl 8
SO, s0 5 (Slde Ol5 5 Do sy Il O
S ea S ol G ol 02 () al (S 56T
bl g Sl 3l S e o il sl Ga b 1 e
OIS Ll 4 55 LA Sl O 0L O 3 s
Jb pae 4 L3 05 Ol (28l (nl (g 53 5 4L
35 03 Cmlg 03 LS e ) b e Al
35 Sl pla s S (G ahd Cons;
O o Cudgdoms O3k (oS 5 Glacy od . )18 50
S et 2 055 0L o s utoms sl 4 L 0 5
j\b;gf@.i;ng‘..csv\_‘i)sh)}:fléjg;_ﬁbbvu\},ﬁb
cpleed s Ol Cllae 4 5 L L(YY) s e OLES 5 5
s 4in 033093 LT oS il slowl Siag s gl Iy
SLsSE 508 0L o Cyssdms 09k 5L (oS5

Tt b )l 3 Ol U5 sk

SL A1}
5055 e m b b o des s w Sl has
Jb 8 0L S (5l amalr .28 8 oy 50 05057 ey
a5 ol olT & sa3 T Ol 51 487 iz gy dghn g
T sl /A 5L T oly L GPOWER )\)'é\rj} L
S Bas Ol og 8 w5 S 0511 Hbas slws ¢+/0
O35 MV XY (U)o atals b Ol 06 ¢ Jols
AOVFY £ /P (resile) 5 SF/FAE YT (o 5 AS)
3 (o o 2 p SASI YOO RN Dty o35 sl
s dedda S 4 aS (Ao 5) YW/FA EYVA o on 5
453955 &)y 55503 adS Wb Ol s s
b Solew 55 2 8106 Ogmr gl b (51l anlllas
S s 75 pde B e pde 5 )3 3 e
s s Fagsenss b 9 S 2MHE ol sl s
3 Sy by (S aelnls) b G35 T S
Ojss A s 8 sl S Sollas £35Sl SabT

Q&Jﬁuidf())u\{jwut}é‘.\:- Lg\)\.s.s\fé\fvjbv.s

I Alanine aminotransferase




4 Jw doylaid | 1o Palagays)l-0133)9)d

aglis (Sibjy eole alAily ¢ Sib)y o35l alas ~AV

Jors 5 53 ooty 4ids Ve 05,8 53 ja sl plonil S
Olye a1y 2SO > aids0 5 035 0 S Olye w1,
L oS 5 cped 08 iials plonil 03,873 o
O3 oS 7 25 058 5 05 Ol sl
035195 Dode 4 5 428 )5 S 95 4w (055 O o Ty 5 g
L g o551 B 0L sl plasil ) Dy a7 anin
o o IS o i T i 4 857 e Ol
e =Y g bl 5 T S 0L, (oen
43;@.@ ij;fabf‘o.u UL RE ¥ TS - W
oias slacdles L 5 andln o bte 55,5 Sl

Sl Ak 208 5601 Sl LIS T 528
% 830zl PDGF - jhaus

5 (sl o S Al d (slatin (oS5 o T 05 S
Sy ol &g aSs Ye a5l i ol plnil (5l g0
L35 e e sl 55 Dl S ol 45
s OOk Sy agdme b (oS 5 e 09 8
ES a3 Y el Sl 5 B r LTy e glie
FOL 15 5lsn el 5 el I s ki SIS
O3 o5 5 e 038 5 A OL 5 Sl a0
G Ao A b aslie o el 05 0L Dy geiome

Obyo 2SS do )3P0 L1y (65100 o yad 5 ddim 5SS

O35 Ob o s gdoms 05505 b (S 5 Oy o3 K95 .) g

Cydgdome Do (oS 5 n o Codsploa b (oS 5 s O i Sl Sl oS
O 0L~ 05> 0L~

——————————————— 4a35Y / aids) GV ey Rael) 035 0 S

(U35

o) S5 S oA o I ST S Ao Y 4&35Y /[ aido) ¥ ol e n

o) S5 S oA ey 1SS S Ao Y 4&35Y /[ aido) ¥ ol Sy

e )) S5 S s oA ety SIS G Ao Y 4a8>Y / 4a$s) < ¥ S e 33k s

ok ) S5 & s oA ey 1SS S Ao Y 4adsY / 4iss) ¥ S e 55k iy

i) S5 6K oA ko 5 S5 S Aoy Yo aa3sY / 4ids) I oKy iy 51

8 Ol b S T s 5P 8 0L, ST s 3P0 4a35Y / aass) aass Y Slsp s

428>Y / aass) 42350 Qlff) 05;3,..«

(S

Md)ﬂJTﬂua‘jfufuu:iu\:ﬁ L—Mﬁu.ﬁ)_’b
el 5 a5 Oldes adS b osliz il s
b plasil YY 455 SPSS 1531 p 5 Sl eslizwl b 65T
(P<e/v) Siags opl oo ‘5)|>t&eclz.~‘-}5\.a\> et
.4\..:4 4:.%;}1&;):

oW

g (P=+/++1) PDGF ((P=+/++\) IGF-1 5 (P=+/++})

Sl e ls uni Gl o 5 LT Gl ol Jiass 5o
3 oobe slbae (sllast 5 las Ol il (ke S8
o s (81 S g g s 05037 Sl e bl ul HLeT I
ba eilisls sKon oo 81 O 0 505T Sl claosls S
54 eSS bty e 0ga3T 515 aesls 03 Jle s
P3F 0355 DR iy S Cead F g0 T
s fme Sl 3 5 Doy s 5D e Al 0o la ]
b oS 5 Dl sz 03193 5l Olas oo b a5 ol

ol 3 (ol gme sl Bl O 5 O o Lo gitoes




ohBas g sves Iy 0198 oG s3b) (5Le)giste wyp ~AA

SAST 5 65 slagat s O 5 Yosla s sl 5 G (238 0953 Dl o 313 Ol e an 5 (500!
gy el (o e3F W]y gla e i 05051 s (popan g o 5 L s )
(VD) BFR+ 1 5 o 0n € I UES 0r € e shaon 5 ooty o o536 s 5L s

el 0k 030> 0L (VD) (S 5 o 05 8 5 &S5 S 5 05 Ol Copdsilomnt oS 5 el

o);‘{a)f))ﬁ&h‘@\&)ﬁjé;bﬁ&)w

A& odalie LS)"@” C)}UL? JJZS

a);M)JQJ{o.Jj ua.iu_g&ﬁaajcﬁaojjc&wdbﬁihgfféhubu Y Jju\?'

Coor Sl E S >l 3l oL 035 s ke
Sols sne T 0503 g2t 05037 ey
M+SD M+SD
-— -— YWAF Y BFR+ .S 5 o o5 o
— — YA/#9 £ Y/00 S S S (JW)
7777777777 YA/PY £ F/NY J s
— — 104/1F £ Y/A BFR+ S 5 o o3 Nt
-— -— V04/YF £ ¥/5e S S S (Gralo)
__________ YO4/VA £ ¥/AN Jdzs
ERVOR 4 ¥/ PY/AY  Y/A0 PF/+4 £ Y/VY BFR+ S 5 o o3 R3Y)
w0/ F/AAV v VAN FE/AF £ /A S 5 e (¢ S AS)
PRVOR -F/YVY /50 £ F/YY FF/AA £ ¥/00 Jzs
VAR YA/ VAF YEINV Y/ YA/ 4 £ 1/4) BFR+ .S 5 o o3 Y
CRYARR YA/AYY A\ And-Aving YV/ oV £ ¥/ S S S (4e)3)
ERVARR -F/0AF YA/FY £ Y/00 YV/¥Y £ Y/4A Ny
s/ f F/AA YE/AP £1/YY YO/FY £/ BFR+ .S 5 o o3 O edg asla
w0 /on F/AAY YF/AV £ /A4 YO/04 * +/44 S o Capmalp S AS)
ERVARR -F/YVY YO/AA £ YNV Yo/0) £ Y10 J s
wa/0f Yo Ty E /D YA/OY £ V/¥0 BFR+ S5 i e 0355
o /on) “IAY YA/YY 1700 YA/FY /% oS 5 s (¢ 54
AL — /Y YA/ N E /¥ YA/ZA £ V/FO Js

03,8 4w )>PDGF 5 IGFLe 5l b ¢ pilinl plo (gl pukto & b g 0 (slaosls W 9>

e M +SD M £ SD ooy S s juize
s g T O35 051
s hals” MEVZRE T VAL SO YV RS BFR+ .S 5 cp 00 bkl ple
s gme ShalS Fagen SIAYA 5/0% * 1 /51 VA E Y S 5 (Ng/h
B Y D Al /90 % VY /00 = «/VF Js
s MRV A /ARY) ANERYAR JAY £ Y BFR+ .S 5 cp 00 ookl

BIER SRVIR N 7AW\ (AL VY E A =S 5 gl (Ng/mb




99 Jlw doylasd (11Ce PCailigis)l-333)9)d Ags ¢ Sib)y eole alGilils ¢ Sib)y o3SMils las ~AQ

Slagme EalS ey SFYYY VD E /XY A E J s
Sls eyl 53! REVIRS BRZAY. YO/ £ V/AY \YANS £ Y070 BFR+ .S 5 op 03 IGF-1
sl e AMosy VO /AY £ F/Y ¥4/ 0 E VY/A oS 5 e (Ng/mb
Lals YA TRV, 7| VWO/AF £ A S/A YWV/OY £ SV Ny
s s
Slagre il 5l ey 0/ (ALE-RVALs JAFE /XY BFR+ .S 5 e PDGF
s el HRVER 2N VAY 72 AV £ YA A E =S 5 e (Ng/ml
Slagne ialS REVZER T 70 o SN YF /S E-RVAIN J5
P35 o GBS gy g 46 b &S 15T 00T b ¥ Jstr
N S e N TR IPRES P baes &
o iz
ofld
PR YF/AYY V/AFY Y Y/5AS 23,5535 i
JeYe £Y V/opy 23508 i
£F FVN4 g e
RV 14/+Y4 Y/ oA s £V el ple
A ¥Y ZAsax P35 03O i
Y4 /RO P35 03y O S
&
#a/on Y/5¥) B4/VY ¥ Wa/\§
YY/$s v& AVW/4 B IGF1
) a4y 1 D4
P3S0ap S S
gy
PR YYD AY \ \/99
R £Y \Aan PDGF
¥F Y/+ay PYERIPE

@)Jf 055 & i

g

sl e Cl:aPS s

SIS (i ol S ey 90

Mc);l{j:n}; Mn);\;’dgc)_}f }An))f\igignjf LAJ:’.Z&
P oSke Ol P oSk N P e Sbe o
EXVARR] VAR CRVARR \#/IVA AnA Y/va oold s

EEVARR Vidtd sea/on) \#/9Y) V/oe LVARY ool s le




0hEes g s)bas Ly

0168 OGj)s (s3b) 5le)oISe (w)y -9e

/00 VE/VA /e

CEVARR VA g ERVARR

\#/IVA

«/FO4

IGF1
PDGF

AnA Y/va

LAY NS /00

O3 5 b oS 5 cp i 3w IGF-1 il 31 s Yl
QL&;U&A}}:@@U‘ C,.w\céydfd\{f(%:}aﬂ
s gdone b Oy o3 ol d Lby O g0y 8 il 5l Ao
GRIP) e Sl e 4 Sl ph 212 YA 05 0L
Opolid 5 A3 0L b l ) poees (V) L (e
Ao 5 0008 b Rl e OLS SBSL S S L
cbdlaie 5 U ) gm0 i J o Rl Bl 0nl L 250 o0
Sl Sl e e b o IGF-1 i ¢S o
Ol o Cydgtoms b (oS 5 Dl i 53 (ALEIMS o)k
s Sl 55K e 5l ri oslizal 5 0 5
slowl ca‘,_i:@&ui|u\;§6h)l5)l€.n%}n4§|v;|”
L ks e glacdplon (51535 S sple Ll o
e oo sl Loyl 3wl o Ko (oS pula
Li 5 050050 b 5 Sl S5 (S s 255 S | b
3 SVl Wl IGF-L s 5 21531 0T Cdlae
C,.L.sj.ba.al.: &5; U'.'.J“"; ajjf).s IGF-1 & LA’LYJ
03 S spla ama (B3l g 0dd 5 A 0L
G o O 0L Ly goma sl 51 G5 6 DG e
ol Eash s e 1SS adl (10 ,0F) s

s g3 5aT 31y O ge 50 L;ﬁfaj\xl¢4;):3
Ol o5 azan\Y S sls Ol Lol SR @Lﬂ (Ceoman
A e 05 0L Sy O3 5 L (oS S
(Y1) OLen 5 Slel zagh 55555 smen (FFFY
b ot S ole an Jsb 520, b o saT
Y Ql;— 03 dg odb oslan_wl O 0L o Cu D g
S Sde sk 50 La G seT Sl e,

s La o3505T o 3 sl () 59 azis 05195

wnos S S 305 80 oS 5 p e - S es 8 BFRE oS oy e

S 5 i 035 33 S oo O Sl s s
JAS s 8 4 Cam 05 0L Sy 35dome 05 b
05,5 Ll L3ls QLIS IGF-L - a1 (5 )lolinn 231
2 St BU 0 Ok Casgdoma b (S 5
0NN L sl rass sl ol 0L a5 el
ot (FF 1B YA A ) il 5351 gemn (FF IV
2L (Y8) 0K 5 i OV LS5
SR 5 S SN Ll e Sl g,
3 gdom b el al Sl a3 31 O Ken 5 i 3
JIs e (FO)USs 5 03 8 sl ul O 0L o
90— b ,T Eli b Sl s b g sl
2T b sl o 5 SNl (Y410) O,
05 S el wl Aol sla g3 4a3T 5l 55 Eass
Sl s Sl (V) 0K 5 S e (M) s
03Ul O 5 O o Ly gdoma Lol jan oS DS L s
S 7 Dl 5l s ol 5s e 53 L es S
IGF- (Y )5 5 olds o3lazul O g5 Ob > Cusgdoue b of o
6;@;}&;);6@\6.\_@6%}5&@;&‘;\1
Mtor/akt/skl Jsle S | EMa s gld 5 (5la o s
(59 g e Al B eloslsale lad s (5w dlnb
S el i S SealS
OMze by 5, o Ubiquitine/Mafb/Murf/bax/bad

I p 58 iz (VYD 305 pege i IS
055 0L r Cydgdoma b (oS 5 Dby jod 5l sy IGF-1
LS iy Oseyen il el el Ol
Sl b g0 Sstal 3 ADP (i LuS'IES e e
il Ol pad ol 51 dmg IGF-1 il8h LY o e
ol tagn s lac S plae ol andl(FF N0)

Lol (s g1 a3 gk 5 52 45T 25 (5,8 oIk




4 Jw doylaid | 1o Palagays)l-0133)9)d

sgline ¢, Sib)y eole alSib3ls ¢ Si)y 3Sibils alas -9

05 Ol gV (6l fis 55 O o slow| O OL
FANF 13 5o ol 53 AL 5 gn il e
Sy el 3l 0 e e g il aS Sl ol
5 ol ple 05 0l 53 Ol jer Sl SKas (g3l
GASPT ¢ 5l (slap szl & by o 05 Ol ol 31
GASPL &5 5 8 i)l o .55 e SMADTY
Sl e 3 bl > e S8 53 e 2B
&S Olsie au SMADT (pizman 3yl Lajls 5,
e g ald Golial gl Jahe Jos HLaT (oS )les
RPN S 56y S e Ll S ey 52 &S
o5 ses Ole 2alST LY 3l (PY F9) b s
S Jalad 03555 o Ol S (oo 1y (o3 51 Ay (g0
gﬂzﬁduamﬁmgﬂ_ﬂm‘usu)émm
(e LU oIl bis ghiea (ool Cundy s .Culs
Cate ge SlroliS BT Sl gon J3las S
sy by iliw e Ll i 5 IGF-1sL
b BT s dhas &S sy dale ol el eyl
S35 Sk &S (Gomed 5 e SRS oS Ca
B e SlaodiSlay S 4 0353 Jlasl dae
b bodasS (a5 ol BLI eedlSs S 0
Bl dy o i 4y e 55 S S
63 55 o0 0l 8 Sladkamy sl e 3) 5L 4l b
oMy 5l gas Ol o 2alS Izt e 51 o5 505
I3l 03 55 e 2 51 (AU O 5 on 1y o o3 51 dmy bo B
oS v bl G by dde b lreiS by
IS RIS s (FY) Cails oo
35 SIS LIGEL ply Mae Cote slaoduS o o

SFp oI Pl 58 S 5l e (555 3l 9e p o sDle

3 Protein Kinase B

6 growth and differentiation factor-associated
serum protein 1

7 Mothers against decapentaplegic homolog 7

OLSes 5 iy B b Sl ey s (3
o3l ul Ll 05 OB S S 5 51T .55 (VWAA)
OoLKer 5 b s omen (FF) s g 05 S
38 IS it gle 8l pde (V)(YY)
T Lt e oAb L@sT@l;; (S 3—a pls L
Cadgdon b Ol pod 4y il oo sl O 51—y
Ol peds ey gt gl cpl 55 Jl 5355 05 Ol
6 il ple A sy bl le sl e
Sl TGF-B 5,5 ol gl oo 5 s 5,55l
.A)bé&.u‘d‘é:—jbwj.mjjagiuwmﬁ
TS gt L easd o 555 3 )5S 6 )
Qjﬁ-uisjfgszﬁgotﬁéb\d&p):.ﬁ
vl Slde bddw w53 5 0
LS o dasl 1y 355 (glgn BG4S g0 &
il ple 05 oo 48T dilesls OLis Siliiss ()
Lowg gyl glads v ples 5 25 lgs oo 5o
Sl 035 il ol 5o s PaXT s sisy S b
oS @S o Fage slee b Sl sl roeen 545 0
o151 MTOR ol o255 i Jshs 0950
PKB s MURFL (Y s 55 5T uslae 55,7 sla, oS
Bl glo = glaw 8l (sl G35 0555 (B) 5> 2
S5 55e 0 Ok Cyspdma b Ol el Sl
Sy el Gl & 5,8 S e gl p bl syl
Sl s S pmla Lol 5 syl o (g3l
poLals e )b Sl S ¢S e sl S plis
e ) Jole Gl e i ol 6 4
B9 55 e (S 0503 (Sl s (5wl
T A o Dl e 308 0 e
Al Jlast Je Kosil(F8) 355 o il wlple

C_,.L.sj..bgﬁ\.:a‘JoA g;‘.‘,,{j C)Lijoj h_ajbt:.ﬁ U:J'L’l_.w\x\.a

! Paired box protein Pax-7

2 Mechanistic target of rapamycin
3 Atrogin-1

4 Muscle RING-finger protein-1




0hEes g s)bas Ly

0198 OB s3ib) 518)9356 (uyy -

(liiul Sl jes & 5,8 518 (YY) 0L s
Sl o IL15 5 1L6 il 3l b oS 5 5 seslin
G, S b Il uman (OF) 355 0 ol g
35 mle b s e sl Ols s MyoD diile ¢S355 5
Sl s Sdlae slad Sl s Y Sl SMas
MyoD 53148 55" 5,8 hagh abb s o533
T Sl o il 4 S
SN a5 s (355100 D)3 45 e 5l
03,5 deb L sbinul 5 (sslie DLy a3 45758
I il gl S a5 5 ool sl
S35 SIF s, o) s Sl B e
ol 3l 55 PGCLlad [l i b 5ys Sl e

(09) X,ls 6,158 50 i
b oS 5 Ol s 4cda) ¥ o 5ls Ol ol s ol
T Dagne Rl ) am 05 0L 2 S 35k
@L-Jlu_,:uwu,;%@u A Ol 0L s PDGF
3 6ol OV Y8) s L s 5 sen (YO YY)
IS5, 155 %55 Eo1F 1y g gmanl ol OKen
(355 wlie ;3 a5 05 S5 L 6T g e
93l s S, 0l 0lKas 5 b JIs pien
ol g slanan 0sjles O L 9 (OV)s s azaa
3 Sl (Bos Aol sl ol e )l sl
VEGF 'y s i)y 5556 dsle lalgs <559 5T
55 sl 0 S L BLiIL 5 ST o Ll |y 4yl 2
Loy b i b a5yl ) 55 5T Ly, Ly o
S eSS B UL Sl s 55T
PDGFU:@".U,:@S\,.}.\,:)Q,;“;;J?&?M ,
E—b Sl o B e a2 d e S
(S ok a5 85T St s 53 PDGF
Gk SIPDGF. s dde 055 53 5 oo (556850

3 Hansen

¢ Peroxisome proliferator-activated receptor-
gamma coactivator (PGC)

"FGF2

s Loy S5 0 s 4 (ol Bl slaoiST (a5 5 Shes
dIBsl1a o 58T (55 51 o e SIS Slmods S
Slooi 5 opl 4 5l oo Ll iy (a3 5o
Ol 2alS Cam 9o (S lgins 5 ol SMze 0y
(PR FA) 558 oo ey 5l oo
wan )Y &S sl 0L Sl Jhash sl el esdle
DRI e 055 0L Ly gdoma b (oS 5 DLy
o5 gl A Ol 065 )3 il B sl s s
BB LUy san 0) 00 P AN s L Sl
S50 4l e (s OBt s 5 s ennli(OY)
Fb—lnle 5lea 53 S ola s A5l 3 g o e
&S Sl ol 0315 QLS . Conl (pSled @8 5 5 0oyl i
e 035 G R pF R e 5l B Sl
Ol as Sl osls Olis lies (gla— cwy )3 358 0
2505 Sl s SBlae Skl e EAlS o 5l
a5 L oS Dl e &S A e ki 050 e
sy 2 50 Jele 55 Olse 4 o wlie 2y
&S e K lg g d L;av\;;fg.,.la;: s p sl
sl Sl ENae sl B ils ) 53 b
bS5 Dyl s 3 0k il aslie S o3
33 Cate Jalad syl caw iS5 oLEl )5l
OV 55 oo ol e 51 S5l gla, 2SI
Cilze Sl B IS5 ST IS 5 s,
T il (o IGF-1 hl ) altin iy Ly 53
o Il s S 0555 DIk S WS B
Sl Jal s 51055l 5 05 e s ile a0 50 ) 52
P I s AU o
Olge a NS zl P8 J il b 8 sl
SeS el Al Al 2o 5 US o LS, ulse
P ormila i 35 3m opl A3l 53 i n (] 5 0SS
! Decorin
2 Activin lla and I1b serine/threonine kinase
receptors

31L6
41L15




4 Jw doylaid | 1o Palagays)l-0133)9)d

sgliis ¢, Sib)y eole olSib3ls ¢ Si)y axSibils alas ~qW

Sy gdomn b Dby o Cdlaie SBa 8 )3 O30 ST - shas
Oy Sl LG 553 0 O HIFL®,) o876 (O = 0L 4~
e lad e 5 od i slul S s la P“Y
s plonil o 0o ) (5SS (6 S e
5556 o 3o HIFL (13048 s 87 1S o
il e AISu !l SMas )3 PDGF 0 0l oS o a5
3lze PDGF = la (51551 Jhe 51015 o0 oy (54)
Ll 2 55y 055 Ol Cussdome b (oS 5 Sl e

38 Olge HIFL )55l 5 oS sols
Gl ol | o sazms 53 (ST pl e 1S g AR
b (oS 5 Ol ol axda VY s oo B B g
(PDGF dGF1 jil5bl w0 OL 2 Cu 3= n
s onl 03 b Gl e 28 5 ilend b
Cysgdoen b (oS 5 Oy a3 Oy a3 o Sl (5] 2 55
¢ dh 092 5 0953 G 55l sl L O OL
>t o (S S UT 5 (S5 Dl i sl
ol B Ol5 o 45 A8 ras nl gla o 5e5T s

s slgiiy Coda analr 4|y LEass

EILSECE R e
u\>‘) GA}L«:‘ J‘)T oli&&\: wj}ﬁ.we 9 J.;.':'Lw‘ GGLJ )‘

ol G ol Gl s kS GLS 5 dgta g 5 plis
'("'f.)b ‘) U}.;\J)u\s})g.l:\:ait@i ‘quUL.N)

Xl Sl
15 0T Lt 51 hlise md o i ! RGN

References

sy gt S5 s b 4 5SS slaeks S
S Jb & rler o s S5 ST o s
W Ol a3 0 DL b g o (o gl o
oo e f”““‘ M8 L (59 PDGFsla
Jos nl 857555 (0 2)5 500 PDGF sl ) 52 5 sla sl
35 Sdas S 505550 53,08 s o Bl o
o) Gtr 5 35 8 o M8 slad s (sasle aen i
15 53 Bl sen (6 20y S I e B
e PDCF fizar 358 o0 (B3 2 (o lais)len iLe
plss Lletinar OVl a5 5 VEGF &S o
Sl dslw s Cad s S 2 WS SL
L) 35 3 5551 Sl (Sen 55 b0 3508 g
ol Oladass (S (YY) U o Jged ) b g
ey 556 ol s S S s PDGF sl

9y 9 533 r}f&*’ Aos ST i s Sl e

ol il S (b5 Sl T e Dl i nl s
S AB o ke 4 ol 5o (e glaans B Ll
OLar SOl 5yl o ol P 1) Olidios & 2y 5L
s 51 g PDGF o a8 Wi S 5,18 (Y+4¥)
YN 0L 655 Ll OMLL o 28 5555
sl (o 555 SIb 5 g PDGF = sl 13 gna 253
G55 ol b b s Slidies (05 S 5,1 S
ISy s o35 il sas 3 (YO ,YV-YY)
S 58 0l T .Gl S - ke PDGF 1531 Jle
Sl P amys 558 a5 ISl SMLae 5IPDGF
SHhas 035 Il 5 IGFL wile ST sla, oS0
AL izman A8 0 PDGF (51531 sl Jle |

1. Arntz F, Markov A, Behm DG, Behrens M, Negra Y, Nakamura M, et al. Chronic Effects of Static
Stretching Exercises on Muscle Strength and Power in Healthy Individuals Across the Lifespan: A Systematic
Review with Multi-level Meta-analysis. Sports Medicine. 2023:1-23.

4 Trenerry
5 Hypoxia-inducible factor 1-alpha

! Mesenchymal cells

2 adhesion

3 Jian




ohEes g s)bes Ly 0198 L) (s3ib) sla)pISs uyp -9k

2. Guo Y, Zhang K, Geng W, Chen B, Wang D, Wang Z, et al. Evolutionary analysis and functional
characterization reveal the role of the insulin-like growth factor system in a diversified selection of chickens
(Gallus gallus). Poultry Science. 2023;102(3):102411.

3. Kartika RW, Sidharta V, Djuartina T, Rika I, Sartika CR, Timotius KH. Role of myostatin protein in
sarcopenia (aging muscle) after conditioned medium umbilical cord mesenchymal stem cells (secretome) therapy:
mini review. Bali Medical Journal. 2023;12(1):7-10.

4, Lee S-J, Bhasin S, Klickstein L, Krishnan V, Rooks D. Challenges and Future Prospects of Targeting
Myostatin/Activin A Signaling to Treat Diseases of Muscle Loss and Metabolic Dysfunction. The Journals of
Gerontology: Series A. 2023:glad033.

5. Silva MZC, Vogt BP, Reis NSC, Minicucci FC, Dorna MS, Minicucci MF, et al. Serum myostatin levels
are associated with physical function and hospitalization in peritoneal dialysis patients. European Journal of
Clinical Nutrition. 2023;77(2):292-4.

6. Hanson AM, Young MH, Harrison BC, Zhou X, Han H, Stodieck LS, et al. Inhibiting myostatin signaling
partially mitigates structural and functional adaptations to hindlimb suspension in mice. npj Microgravity.
2023;9(1):2.

7. Santos HO, Cerqueira HS, Tinsley GM. The Effects of Dietary Supplements, Nutraceutical Agents, and
Physical Exercise on Myostatin Levels: Hope or Hype? Metabolites. 2022;12(11):1146.

8. Lee S-J. Quadrupling muscle mass in mice by targeting TGF-R signaling pathways. PloS one.
2007;2(8):e789.

9. Amani-Shalamzari S, Farhani F, Rajabi H, Abbasi A, Sarikhani A, Paton C, et al. Blood flow restriction
during futsal training increases muscle activation and strength. Frontiers in physiology. 2019;10:614.

10. Fatemeh Shabkhiz *, Siros Chubineh, Amir Ghafarian Isfahani, Morteza Yari. 2016. Response of serum

myostatin to a bout of resistance training with and without blood flow restriction in immature male athletes.
Physiology and management research in sports. 9-19.[ in persian]

11. Nasr S, Nakisa A, Jandaghian S, Kouhi M, Sadeghi E, Varshosaz J. A Systematic Review and Meta-
analysis on the Effect of Flavonoids on Insulin-like Growth Factor and Insulin-like Growth Factor Binding Protein
and Incidence of Breast Cancer. Current Medicinal Chemistry. 2023.

12. Signorile PG, Viceconte R, Vincenzi B, Baldi A. Differential Expression in Endometriosis Tissue versus
Endometrium of the Uterine Adenogenesis Factors PRL-R, GH, IGF1, and IGF2. Critical Reviews™ in
Eukaryotic Gene Expression. 2023;33(3).

13. Kohama EB, da Silva ASR, Rocha A, Puggina EF, Fornel R, Custédio R, et al. IGF-I and IGFBP-3 are
modulated in adolescent during a competitive soccer season. 2023.

14. Lopes KG, Bottino DA, Farinatti P, de Souza MdGC, Maranhdo PA, de Araujo CMS, et al. Strength
training with blood flow restriction—a novel therapeutic approach for older adults with sarcopenia? A case report.
Clinical Interventions in Aging. 2019:1461-9.

15. Torpel A, Brennicke M, Kuck M, Behrendt T, Schega L. Effect of blood flow restriction training in
combination with a high-intensity interval training on physical performance. Int J Sport Exerc Med.
2018;10:2469-5718.

16. Chen HT, Chung YC, Chen YJ, Ho SY, Wu HJ. Effects of different types of exercise on body
composition, muscle strength, and IGF-1 in the elderly with sarcopenic obesity. Journal of the American Geriatrics
Society. 2017;65(4):827-32.

17. Abe T, Yasuda T, Midorikawa T, Sato Y, CF K, Inoue K, et al. Skeletal muscle size and circulating IGF-
1 are increased after two weeks of twice daily “KAATSU” resistance training. International Journal of KAATSU
Training Research. 2005;1(1):6-12.

18. Laurentino GC, Loenneke JP, Ugrinowitsch C, Aoki MS, Soares AG, Roschel H, et al. Blood-Flow-
Restriction-Training-Induced Hormonal Response is not Associated with Gains in Muscle Size and Strength.
Journal of human Kinetics. 2022;83(1):235-43.

19. EBRAHIMNIA M, HOSSEINI KSA, HAGHIGHI AH. The Effect Of Three Combined Training Method
(Aerobic And Resistance) With And Without Vascular Occlusion On Some Indices Of Hypertrophy In Elderly
Women. 2019.

20. Behringer M, Behlau D, Montag JC, McCourt ML, Mester J. Low-intensity sprint training with blood
flow restriction improves 100-m dash. The Journal of Strength & Conditioning Research. 2017;31(9):2462-72.
21. Novak S, Madunic J, Shum L, Vucetic M, Wang X, Tanigawa H, et al. PDGF inhibits BMP2-induced
bone healing. npj Regenerative Medicine. 2023;8(1):3.

22. Seyedi SH, Khajei R, Rashidlamir A, Ramezanpour MR, Mehrzad J. Effect of eight weeks of aerobic-
resistance training on stromal cell-derived factor-1 and platelet-derived growth factor level in patients with
coronary artery bypass grafting: A clinical trial study. Journal of Gorgan University of Medical Sciences.
2021;23(2):16-23.




4 Jw doylaid | 1o Palagays)l-0133)9)d 2gs ¢ Sib) eole alSibils ¢ Sib)y ax5ikils alas -0

23. Rahimi M, Ghaforyan S, Asad MR, Abbasi A. The Effect of Exercise with Different Intensity on Platelet-
Derived Growth Factor Gene Expression in Visceral and Subcutaneous Adipose Tissue of Rats. Report of Health
Care. 2017;3(3):37-45.

24. Palmefors H, DuttaRoy S, Rundqvist B, Borjesson M. The effect of physical activity or exercise on key
biomarkers in atherosclerosis—a systematic review. Atherosclerosis. 2014;235(1):150-61.

25. Czarkowska-Paczek B, Zendzian-Piotrowska M, Bartlomiejczyk I, Przybylski J, Gorski J. The influence
of physical exercise on the generation of TGF-p1, PDGF-AA, and VEGF-A in adipose tissue. European journal
of applied physiology. 2011;111:875-81.

26. Barari A, Bashiri J, Sarabandi M. The effect of circuit resistance training combined with ginseng
supplementation level of VEGF and PDGF in inactive females. Medical Journal of Tabriz University of Medical
Sciences. 2015;37(5):6-13.

217. da Silva JC, Freitas ED, Aniceto RR, Silva KF, Araljo JP, Bembem MG, et al. Aerobic exercise with
blood flow restriction: Energy expenditure, excess postexercise oxygen consumption, and respiratory exchange
ratio. Clinical Physiology and Functional Imaging. 2022;42(4):241-9.

28. Amorim S, Gaspar AP, Degens H, Cendoroglo MS, de Mello Franco FG, Ritti-Dias RM, et al. The effect
of a single bout of resistance exercise with blood flow restriction on arterial stiffness in older people with slow
gait speed: A pilot randomized study. Journal of Cardiovascular Development and Disease. 2022;9(3):85.

29. Chen Y, Wang J, Li S, Li Y. Acute effects of low load resistance training with blood flow restriction on
serum growth hormone, insulin-like growth factor-1, and testosterone in patients with mild to moderate unilateral
knee osteoarthritis. Heliyon. 2022;8(10):e11051.

30. Zhang T, Wang X, Wang J. Effect of blood flow restriction combined with low-intensity training on the
lower limbs muscle strength and function in older adults: A meta-analysis. Experimental Gerontology.
2022:111827.

31. Chang H, Yao M, Chen B, Qi Y, Zhang J. Effects of Blood Flow Restriction Combined with Low-
Intensity Resistance Training on Lower-Limb Muscle Strength and Mass in Post-Middle-Aged Adults: A
Systematic Review and Meta-Analysis. International Journal of Environmental Research and Public Health.
2022;19(23):15691.

32. Lim ZX, Goh J. Effects of blood flow restriction (BFR) with resistance exercise on musculoskeletal
health in older adults: a narrative review. European Review of Aging and Physical Activity. 2022;19(1):1-16.
33. Rezaee Z, Javaheri SAAH, Rashidlamir A, Oral O, Stavropoulos E. Effects of BFR training in serum
NRG-1 and IL-6 in overweight postmenopausal women.

34. Vakili J, Amirsasan R, Sanei P. Effects of 4 weeks resistance training with and without blood flow

restriction on GH, IGF-1, NO and Lactate in male rock climbers. Journal of Sport Biosciences. 2022;14(1):33-48.
35. Jensen AE, Palombo LJ, Niederberger B, Turcotte LP, Kelly KR. Exercise training with blood flow
restriction has little effect on muscular strength and does not change IGF-1 in fit military warfighters. Growth
Hormone & IGF Research. 2016;27:33-40.

36. Arnarson A, Geirsdottir OG, Ramel A, Jonsson P, Thorsdottir I. Insulin-like growth factor-1 and
resistance exercise in community dwelling old adults. The journal of nutrition, health & aging. 2015;19:856-60.
37. Manini TM, Yarrow JF, Buford TW, Clark BC, Conover CF, Borst SE. Growth hormone responses to

acute resistance exercise with vascular restriction in young and old men. Growth Hormone & IGF Research.
2012;22(5):167-72.

38. Pazokian F, Amani-Shalamzari S, Rajabi H. Effects of functional training with blood occlusion on the
irisin, follistatin, and myostatin myokines in elderly men. European Review of Aging and Physical Activity.
2022;19(1):22.

39. Motahari Rad M, Bijeh N, Attarzadeh Hosseini SR, Raouf Saeb A. The effect of two concurrent exercise
modalities on serum concentrations of FGF21, irisin, follistatin, and myostatin in men with type 2 diabetes
mellitus. Archives of Physiology and Biochemistry. 2020:1-10.

40. Bagheri R, Rashidlamir A, Attarzadeh Hosseini SR. Effect of resistance training with blood flow
restriction on follistatin to myostatin ratio, body composition and anaerobic power of trained-volleyball players.
Medical Laboratory Journal. 2018;12(6):28-33.

41, Santos A, Neves Jr M, Gualano B, Laurentino G, Lancha Jr A, Ugrinowitsch C, et al. Blood flow
restricted resistance training attenuates myostatin gene expression in a patient with inclusion body myositis.
Biology of sport. 2014;31(2):121-4.

42. Goharshad Mohammadi Gonbad*, Amin Farzaneh Hessari, Hajar Abbaszadeh. 2018. Comparison of the
effect of a period of resistance training with blood flow restriction and traditional resistance training on serum
myostatin levels, muscle volume and some physiological indicators in middle-aged women: a clinical trial.
Rafsanjan University of Medical Sciences. 31-42[ in persian]




ohBas g sydas 1y 0198 b)) sibsy 5l)oISe (wyp -9¢

43. Khoubi M, Habibi A, Ghanbarzadeh M, Shakerian S, Mirzaii B. Acute interval waking with blood flow
restriction could not increase ERK, p38 and decrease myostatin. The Journal of Sports Medicine and Physical
Fitness. 2020;60(1):32-6.[ in persian]

44, Esmat Rashidi, Seyed Alireza Hosseini Kakhek, Roya Askari. 2018. The effect of resistance training
programs with two different intensities on the serum concentration of myostatin and muscle mass of elderly
women. The 3rd National Congress of Sports Science and Health Achievements.[ in persian]

45, Rababe Mohammadi, Rugiya Afrondeh, Mojdeh Khaje Landi*, Mehrdad Mohammadian. 2019.
Investigating the acute effect of resistance training with and without blood flow restriction on indicators related
to muscle hypertrophy. Rehabilitation medicine. 147-155.[ in persian]

46. Soomro A, Khajehei M, Li R, O’Neil K, Zhang D, Gao B, et al. A therapeutic target for CKD: activin A
facilitates TGFP1 profibrotic signaling. Cellular & Molecular Biology Letters. 2023;28(1):10.

47, Aoki MS, Soares AG, Miyabara EH, Baptista IL, Moriscot AS. Expression of genes related to myostatin
signaling during rat skeletal muscle longitudinal growth. Muscle & Nerve: Official Journal of the American
Association of Electrodiagnostic Medicine. 2009;40(6):992-9.

48. Arabzadeh E, Ghassemi Gil-kalayeh Z, Gholami M, Abed Natanzi H, Ebrahimi S. The effect of 8 weeks
of circuit resistance training on serum levels of decorin and IGF-I in sedentary young men. Sport Sciences for
Health. 2023:1-7.

49, Elham Wasadi*, Farhad Gholami, Elham Mortazavi. 1400. The effect of eight weeks of exercise with
different intensities on decorin and TGF- 8 gene expression in adult male rats. llam University of Medical
Sciences 2. 86-94] .in persian]

50. Hamid Agha Alinjad, Magsood Piri, Mehdi Khalili Vaighani. 2013. The effect of a resistance training
session with blood flow restriction on serum levels of IL-6 in trained men. Islamic Azad University - Islamic Azad
University, Central Tehran Branch - Faculty of Physical Education and Sports Sciences| in persian]

51. Jalal Shirzad, Asghar Tawfighi, Javad Toloui Azar*, Mohammad Hassan Khadim Ansari. 2019.
Adaptation of serum irisin, folstatin and myostatin to eight weeks of resistance, aerobic and combined training in
obese men. Physiology and management research in sports 4. 21-39.[ in persian]

52. Jensky NE, Sims JK, Dieli-Conwright CM, Sattler FR, Rice JC, Schroeder ET. Exercise does not
influence myostatin and follistatin mRNA expression in young women. Journal of strength and conditioning
research/National Strength & Conditioning Association. 2010;24(2):522.

53. Hansen J, Brandt C, Nielsen AR, Hojman P, Whitham M, Febbraio MA, et al. Exercise induces a marked
increase in plasma follistatin: evidence that follistatin is a contraction-induced hepatokine. Endocrinology.
2011;152(1):164-71.

54, Renzini A, D’onghia M, Coletti D, Moresi V. Histone deacetylases as modulators of the crosstalk
between skeletal muscle and other organs. Frontiers in physiology. 2022:282.
55. Hansen JS, Rutti S, Arous C, Clemmesen JO, Secher NH, Drescher A, et al. Circulating follistatin is

liver-derived and regulated by the glucagon-to-insulin ratio. The Journal of Clinical Endocrinology &
Metabolism. 2016;101(2):550-60.

56. Ruas JL, White JP, Rao RR, Kleiner S, Brannan KT, Harrison BC, et al. A PGC-1a isoform induced by
resistance training regulates skeletal muscle hypertrophy. Cell. 2012;151(6):1319-31.
57. Dalvand H, Hematfar A, Behpoor N. Interactive Effects of Exhaustive Exercise Training and Curcumin

Supplementation on PDGF-BB and TGF-B1 Gene Expressions in Alcoholic Rats. Nutrition and Food Sciences
Research. 2020;7(1):33-40.

58. Gu J-W, Gadonski G, Wang J, Makey |, Adair TH. Exercise increases endostatin in circulation of healthy
volunteers. BMC physiology. 2004;4:1-6.

59. Trenerry MK, Della Gatta PA, Larsen AE, Garnham AP, Cameron-Smith D. Impact of resistance
exercise training on interleukin-6 and JAK/STAT in young men. Muscle & nerve. 2011;43(3):385-92.

60. Olfert IM, Howlett RA, Tang K, Dalton ND, Gu Y, Peterson KL, et al. Muscle-specific VEGF deficiency
greatly reduces exercise endurance in mice. The Journal of physiology. 2009;587(8):1755-67.




4 Jw doylaid | 1o Palagays)l-0133)9)d

sgliis ¢ Sib)y eole olSi3ls ¢ Sikb)y oxSibils alas -qV

Original Article

Investigating the changes of some growth factors following eight weeks of combined
exercises with and without blood flow restriction in young women

Received: 22/03/2023 - Accepted: 20/06/2023

Leila Jafarit

Mahmoud Soltani &
Mohammadreza Hosseinabadi ®
Amane Barjaste Yazdi 2

1 Phd student of sports physiology,
Department of Physical Education and
Sports Sciences, Neyshabour Branch,
Islamic Azad University, Neyshabor,
Iran

2 Assistant Professor, Department of
Physical Education and Sports
Sciences, Mashhad Branch, Islamic
Azad University, Mashhad, Iran
(corresponding author)

3 Assistant Professor, Department of
Physical Education and Sports
Sciences, Neyshabor Branch, Islamic
Azad University, Neyshabor, Iran

Email: soltani.mahmood@gmail.com

Abstract

Introduction

The aim of this research was to investigate the changes of some growth factors
following twelve weeks of combined exercises with and without blood flow
restriction in young women.

Material and Method

The statistical population of this research was the inactive young women of
Mashhad. Among them, 45 people were randomly divided into three groups
of combined exercise + with blood flow restriction (15 people), combined
exercise group + without blood flow restriction (15 people) and control group
(15 people). The current research methodology was semi-experimental with a
pre-test-post-test design. The combined training group did three resistance
and aerobic training sessions per week. These exercises were done on
consecutive days. The combined training group with blood flow restriction
performed resistance training by closing the cuff and training intensity 20%
of one maximum repetition at the beginning of the training and aerobic
exercise with 45% maximum heart rate, and the combined training group
without blood flow restriction, only resistance training with 80% 1RM and
training They did aerobic exercise with 45% HRmax. The data were analyzed
using t-correlated test, one-way analysis of variance test and Bonferroni's post
hoc test at a significance level of P>0.05 and SPSS software version 21.
Results

Statistical results show that twelve weeks of combined exercises with blood
flow restriction and without blood flow restriction increases the levels of
insulin-like factor 1, follistatin, platelet-derived factor and decreases
myostatin in young women.

Conclusion

combined exercises with blood flow restriction can improve the physical
condition and improve the physiological conditions of young women by
making some changes affecting the growth factors.
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