g 3 Ao S92 (339 83990 3 Wby y

1199 YLl g jlge/pSs g o o Loy /psds jobis Jlw

iy 9818 by (19059 dtly (0 g b (198 Ol Cudgatme Ly 09 iy po TS
(9599 45Y (13,55 S > (2ol 2 LuST SG 05 9 V- ol gannl s
RSl e T ples Gite e goke S
035>
B3 5 Qe o sy Cagme SIHT Sl s 4 (BFR) (08 ol codpime SuSi 131 1800 9 alil
aollos (I BFR (505 4 (Bgye 5,Sles 5 ladgerpn (bl ol coronl 4y Jlai el 03,5 1y (53555 ol 5 o ol ise 28
LS Sy 5 I gl 4 w3y 495516 5 35 (ig0y0m (gersn Gl p (92)9 St collad 9 BFR oS 51 oy 4
B3 (o 45 ()9 S ooy
b 555 00 £ NFAKG) olsy5iSias 1Y+ Gail o 5 o503l i 2o b (salojl dess (3485 (il 1o iy 9 3190
e’ BFR (905 9 BFR L ()5 0+ 500 plaS ;0) 1505 09)5 93 40 (B3l yobo 4y (opiVEIE £ YIS o oymdo2)V0/YA £
SxSgs g ogxyie bV e JI¥e 390> Bgpe LS g (0550 [ ped dnle Y athn o g athn ¥ ed STy 50
35 e A5 sl LT S5 9 IGF=T (ygo)5m 9 05 (190098 (50 s S 0205 0390 3l am 9 S8 a0l 2> 5
5 b)) P<eTed (yloline prdaw o T ygejl 5l ookl b b 033 05 odiias 05 090 ) de g JuB i Cowd Aoy
el 5 ol (D<+/+) (s lobine (ytalidl BFR 05,5 15 mluST (S5 5 05 309 gslans (639850 (yzped ) oy 10
gy sl (I</+0) (gylsline ial33) 05,5 93 p D Cawd Aty ©yab line g 4Bl Jblize e il IGF-1 509 a0
2,8das 5 e Mae )8 (Sl sl dgme cel 8l Cadgiee b (03)5Kis (e dus) (o0 a5 & 35 S dmgiS
D9 (o0 (Bg)e
B9 2 8ae Sl (190098 (5 iy Cadgime (o2)5 Sius 1 glS gWaojly

Ol s ool SA31 olKutils ¢35 p0 6 30l e a5 018> B3y (S5308 0955 cioBing S s> sgmitils )

T gt o3t g5l el oMol D11 oKl (38 50 05 A5ly e e 01K ¢y (STl 09)S il ¥
hasanmatinhomaee@gmail.com

Ol g oMl o3l oSS g g oy Sy S 03l ¢ 55559 (5552508 09,5 Jluil ¥



mailto:hasanmatinhomaee@gmail.com

1199 Gl g Jlgs /S 9 o 6 losis /e jolid Jlw /53 1218 5019 (55919248 dobiug o 5 169

dodko

5 Sy Sl b Canmlingd (S5 liixe Gn 3 BFR G elil b (obyy <l jes
& S9y 2 BB (2B L8 28 (1) sl 035 Iy gyt Cagme (20)8 Bld 4 (lisulys
Loosd ol cadgioe (bl hey JSSgn (Jlead shpg 0t Ol oS Sl b kelul S
9 BFR Sy s o oyl 0358 Olisins 18] (V) 20 0 0iuel (Blood Flow Restriction)BFR
2 VIS bl Sy pnle )l 5 ©Mas €8 ) (aladjglied Kl o Gad oS aglie (303
Bopimln g )38 )3 BFR _taglio iy yes 45 5] 00l (i W jullllie 5 CSailatoumes (sl ooy 51 (531
2 By sl by 3l (63gdme ) (e iz (5 0) )b b Jlusle 5 (0Y) o 231 SMae
Big slo 4ty 2,Sles Sgu 4y i M B9yl o 505 Gl by ogMe oo BFR Lyl
(VmV) 298 (oo (clgm 481293 9 Wb (Jluisd (IKB559 53 Jle plyie )dliee
e 3l a9 o pd 0l pol A (09ds B Cuwl SKee BFR 5g, 50 clae ojlul jo ivl3dl a5 |3
o oalis y03 J e 3oy Ve B Y o b iy LAY )) 13l (BFR-RE) BFR ol jon _toglis
BFR (pyes bl 30yl 5l a8 )5 5439 Lliste sla maunsilSo a5 ol s (5,55 IS jokay .(VF,)Y) 29
clale (ol Jalid Lol (V) 298 @58 haljdl g (Sl ©Mas p3 (B9 y5pmls o0 el Cunl (S
o dlox Il dommle (B9 e clp Jobe B SIS e lil 3 GRIBL < S90y9m
SgSIl )3 i Cwizren 5 sl olmle Sledslo clld e ) byl > Sl MTOR
bml )3 BFR-RE (lousilSo 350 55 3o o )3 olol cnlp (V) 28L (0 yud g9 Sl
e Bl 3 (Sslie oyt 5 (Sl 5 o8 30l IS 58 Gl 5 s gl
2 QI mdge g Satas (90y98 W Gl dlex I bhowslSe I ol 3)b 51 BFR (o355
Sl Sed liton 9 SoyidST doajl (LiSSly FeuS (o 45 g ((SLEIG o)l Sl
90y3n oailSa by 0,35 ol (glily )3 L i gl (V) 398 o e 1) <l cely
Ofgedl i A3y HeSladdy (y90y9m gm0 (Sgejgn Cullid (I L ] Mae By ple 5 0508 ol
Sye Su (ob)yg Clld 5 plgie jo5he (gay9n 93 ) 0 (isg Pl 390 53 Ll (V0) Wl o3l g
(a9 E9rd Il e 4hE3 VB 390> ) g Cunl Sdgen Sl (GH) 3 (y90y9n i lp 598 (Sl
ot O (IGF-1) ) — gl a1 ;9356 c 5] Cad (el 9 GH by o yiul33l LowsDly GH
S 55 09l ol alae ) 5)lse 8155 (V0) WS (o ] b e (3lojl g (55 S8
(V)3 (oo st IGF-T (VL clale (2315 5 Sas 5
g2 ohlen > Sbypd Cuaglie (ialS g oagubia] LLus] S5 A5 5 8B GH (sblie S0 |
posligl 3l o1 o3l (cloysiSB (1 tanas 31 (S (NO) bS] 425 (W) ol 05 (9050 351a8” (I3l
(P95 38kas ¢ snae Jl slasnld )3 o 039 iyl sy ol 4l AT Sl S plsie
kS ool cunlas g (93 )L (ialS 4 1) Ggye (LS el NO sl 15 Oledl g (2
el &8 il ools (5 Slillas I (gl (V) 5 o Jas 350251 5558 S plsiny izmen 9 (VA)
Slotgs 3855 )3 (V1) 298 (0 Lejlow Jl 63t 9 05> HLid 2als 9 NO (iljsl ely sjlsa



10V B o0 g 095 Ol g2 39320 b 0ug by jos sl

s gloz] 0,9l Canty (sl (SIS a0l BFR olyon (1509 (205 25k §) (B9p0 2,8kes 350 2B
ol g 3,8kas (Ssayem gl p o) Sl g (odiyy lardled L BFR oS5 5590 50 Ll L(VV)o)ls
BFR L (6 lgw 45290 4tid A 3l oy 3056 20l Lol cymods 3 il 005 plo] Sl coligions _sSlae
2 bl e (Ve) e (o GBI D (Bpmla Gl g (SHae 058 BFR (pyei o5 b (L5
35 Ll ayes Lhgy ol 45 Wl ylsS Jludgs liyes sk 55 BFR sbul b 5,505 alllas
(V) 2l JUs a1 (i (0,des g (SHae (guas sblje ((Sgepgn Gl e
(W)l Cmgome Gl Jlo )3 oy 0 (185 5 (20l Cullsd G lyie 4 (62,9 Siw oS Lol
S dlopus 08 dod «Sgall 3y (gl JblS & g b9 42 cal (081 ygl JMe Sy (izeen
opl IS pm g il e oglite atdy aw gy o JBIs (63,9 S (YY) il ool pbuil oy (oob;
455 2y 5 () g S &Sy 4 sl o 1y ol (S ytegeytl  (Suiddsnsd kS b 4l
dwglie (Guis Ghialie ) (VF) diud (b (22 Moyd 9 5bj axy 0,88 dawgle 8 (oS (g <)
5 Cud )38 (e b )l A5 gl g 4y g Cawd &8 Coanly (Sam glel b 459 oJo)5i5
S Cants oY U (YF Y0) 08 o DlalB (60)9 i 2520 3, Slos 3,135 ,50 Joloe sl (SO 1y azy
g b xS laide 35 (gla dslyy )3 395 iy g Cuwd ofogr a8 Vb )8 oljal Cax |y Sy o198
SlonsilSo 320k 5l (285)9 3)Shos 900 9 015 (I L b iy (B 53 BFR (08559 (0505 b3l &
5 Sl o 4 asgazme 4 o)l 2959 5 (63)8 Ko Congem ol D) 4y 45 5 (Vo A Y) gepn
218536 Jelge 51 (6 gt 4ty 5 Casd )08 3500 sl oole Slody it 5 65 0 po3)
St g Sl - Sgaysn guuly dhpej 0 S Mo 22 eizeed g 9k Sgmo ) Lo
o 2l 53 ooy Baa b Ghmgdy ol (62,95 (25 9 BFR SGiS5 S 5 &) G oy LS
b plol 68 NO 5 IGF-T GH a0l (o 5 gy 2 BFR L (63,50 (52509
AR5 99,

pole olStalojl )3 Aty sloyito byl g Jits pite Sl Jlosl > 4y pol hmody i)
Cudgione (o (yed 09)5 9 (o5 Ohyr Cudgine b (ayed 09)5) 09,5 93 b (225 des g4 I (Sb
5 Bl gl g 5 0ol G b b g (0 ol
Jlo YoV s odgaome 50 g bl JWo¥ JBlas (gl)ly 350 5 (5 4o 09w j1 408 Ve Guiss ol )
G ol 2 €S )5 cap Allbgh ©ppan |y 395 (Salel gyl & Jprie (59988 Slitlns (sl oS
9 (N =V+) BFR s )5 (63,6500 (500 09)5 ¢ o ped 09,5 93 jd (Bl jolay dlisd pl L0338 pMel
5 bidgesl bl | gy B S )18 BFR (o b Jsese <l )3 (63,580 (50 095 g3 09,5
5ol sl e g Jole Blunl (3udod go9e 3)90 50 (bl Clonusg (Sinlan auly S (b o Sen
o dolidus g dalinld) o o b 9390l 51 pIUST 32 (gl s 28 ) sl @ el 3 <558 Ll
Sy ly ingesl cols) o (S Slubeo dgy (Mo Cumdy oy 3l g 15 03 (o5
S oslitil b e 09,5 93 )3 I (3503l (B3lai (58,5 )8 5 (29,5 e (3l (Ked yokile 4y Guds )
L) ade (e (ST (92)5i0 prme (Brw 2> 8 )l (g (i dlex 90,8 ST s



1199 Gl g9 Jlgs /Sy 9 a6 losis /s jold Jlw /63 1218 U9 6 j992ja8 dobiing fz 5 1 OA

5 o0 L Cole g (il ahai s Jge b il eslitul ) (b (23 Loy 9 (01519 59y war 090l
09,5 53 31 5o )3 (Bl e b s (3905l e () Jpir) b oS 0855 G31 CIB (lp
Gl auds (b o8 950 5l ey 38)5 )18 3 Ol Cadgie (g g (g Ol Cadgione b (G yel
B ey I opslie e el Mol can 45 uli)lS hug GEAS 5,5 el &
S)s B pys Sy opgde oRih Gl gk el Gy ek BW WS G gy

(IR.TBZMED.REC.1397.523

lerdgajl SCjolgs 748 9 S plogeg T Cliasedio 1) g

Sle 3l binsl GBIy b ad W
YSIS £ Y5 () eome
VEA Yo /¥ (stagilo) o
£Y/0 £ AFA (p,5545) 0939
VO/YA £ AJ+d oy
FOIYA £ 0/15 ot B puro (3305
(4d3> 2 p)SskS o (il 4 1) (o)

(.05 4ol
aa8> Vo ol duds 2 g diin )> 48> A Gde 4y (gl duds duo oy pod wianY Jolds o pod ol y
Bl (63,9) Traverse (oyoly Joli jlees (59) (oolaidl (3,5 p)5 4id> Veg (ogee ()5 p)5
9 BFR 09)5 93,0 (sl LSy g gne 0 b (ol (guped aslpy 9 4253 A el L (o)l 53 <909
8l o BFR Lulyd cod (03)9 S & (J90y9n Gl digej )3 &Sl 4 425 b 0 |2l BFR (50
dopd Ao JIFe wnd b (o yed asby (Pilot study) Sagejl 95 g9y p (Slodie adllae plosl jl say st
5 so5e8 ()5 e dBEY Ve 290> (el dudy B0 5 b e o 3503l (gl e (s a2
Cpped dude VY fgame 19 dwdsY wiin ya tin ¥ Cde 4 09,5 93,m (slawidges] sl pll ol
390 S i J gy aped 4l WY (ped ploj Gde i pogasyd Sllllae Sl pdm (olul 05,8
b ageil sly el szl Gy 9 0nped 4l b ] a0l £, 5l S atin S5 (YA-YY)
wobaidl g oges (iitS OS> eyl g 10,8 2,5 iSu b (ol 4iBy A auds VY oled s ansliS
&S (63,5 Siw ol (pyed 50 day A pboo] 4dBd Ve Gde jd (63,5 Siw Hlgd g5y (olaid] s 4
Coliul 5 bwgio (B dayd b Qb s dgmo )b dw il g ylie Wi plosl dddy £ Gt @
M b goyglys i@ ¥ ) colyinl (o3gee 0)led (59) 088 ©ygpar CiS 5 C8) dgro )b dw o T
O3 L ABB Ve Do 4y (3)5 Dp (m duly SLL 850 0 Cale 3 g Ta) calpul g QU Y o)
b oyl 09,5 1 085 plol (Sl Sl b (98 200 g o908 g (polaid] LS S > dny ctial
25 dt 9ib Jloa S 9 Ceond LA gy Sppilgr g Ol o (6l s Sgmo (p (195 by Cadgia



109 B o0 ghu p 095 Ol 2 039320 b 0jug by jos sl

oil (9 (i (b2 Cudgie (g (gupeS 09)5 45 Jlo 53 ad (e 5L I pe (o il (o 3
Mo g yume (IS g Sy sly e K puilty a8 Casl Y 08 Tl 1) T doliy EK ]
Olye ot (63,8 S Sl e (B (3905 paSuide lp Syide b Kol dgme Sl Y Ol
o odlaiwl Yosemite e dwg dlobs jl Yoome ylpl ;5 a8 .08 o odlatwl b e  5ww (sl 45
lS o LSS ilial p ogMe aian¥ 3 el il il gly (gl atam ¥y el 0)90 )0 pisred 30,5
@ gl 4 g AD g b bauwgie zolaw | ol (gla atie )3 Slujed )8 My i 3 o)l iy S > g9
bl orbe g 53,5 St S35 5 Lz oled 39 o 15T Sl 3 Bl 1) SV g
b bl (B))9 Sdgno g (62,9895 (ygmel 8 5l sl (IS (IS (o) 9l 5 (20

0P Ol Cudgasme dbml (g,

02 Sl £ g Jobo sl AD sl b (4l jSidgs) 8) 0 S S5 5l g bz Cudgie Cae
93 s a5 8515 el AD Jgby yrewile dw b b SawY Coas o ol fgyd a5 b edlatul
S ol b lid 68 ojlul car sl aie gl cumd sl ()03 g lgm 39y slp (o 039 |ye
53 3 oget oo ot | B b 05 Cuul 53 5l 3 Ll B LGS L35 ogen il
Ol ol ey ogen yio (JuoV oo i a gl ;3 B ad a8l )] 4 og e ue Yo atan ya g (V) Y)
W a5 b glp & by 00 05 yio Juo VWAL aBYL plusl Ol od (gly Wl 03 516 Lpuing s 43S]
Yo =YA) 295 oo odlaiuwl jio LoV BVF+ o )Lid 5l SMae 098 yidio (6550 o

GRS pkie (6 5 011 (gloeud,

slaads can Jgoyd il oolitnl LG ud (655 ojlil anl can (0 gwey e colbus @Y 5l 5l eolanwl b
S a5 b iy s oy (8,5 )38 orias gl 9 Aplre B (33503l (232 hopd SV S
(Sammons preston rolyan Nottinghamshire, UK) JAMAR Ll> (SJgaun yiogelisd jl oy ped 690
5 olatwl > o L gy p,S LS anlg Ly a8 o jlusl &S

3 glyl bl 3 (g ye5 0y93 Jl dm il YV (pg3) 9 (g0 0y93 51 S8 by Sl () alye 95 5
15 el 63 ol slinl s ggl> (glo gl o 9 05 BT 23l da)g Jl 8 s 0 O Jlo 41 09)5 93 50
Vo Odo dy dmBd pd o0 Verr ) Saut il oiwd b lewdly (gilulis i aisy, (EDTA) sl Sl
Sy GH e b sy 4 IGFL ¢ ad)y (clggeygn b plosl  (Logaudo 450 ¥ (glod j5 ¢ 4ids
Cqa omitmed WS (645 030l 1Y By, & widew Biosource ¢S i IGF-I oS 4 Wl Diasorin
A olisul el csle ADNOVA oS 1 (6o JIS gy 40 (oDl LLuST 6 5 (65 o510

Slol Judoi g 4z 525 (s y09,

J.&LM 9 W]ﬁ t u}cﬂ )I O WV oW | oals K.JLo)) uuwl —d9)§50J9§ 09")1 )‘ oLl l; LLJI
buwg ol Sllas olos i ooliul bpg,S 51 < o 13 y90j] L g i sl 03l glas bl el
25 slul SPSS V16 i3l p



1199 Gl g Jlgs /S 9 o 6 losis /e jolid Jlw /53 1218 5019 (55919248 dobiugjo ) 1 5 0

aaidl

Ol Cudpime 098 >yl atie¥ | am Ad) Ggeyen (i dwed bl ggesl elul
O 09)5 3 bl L(pS+/+0) cuils (o)l (dne (alBl (63)90 (w305 093 5| B & Cams (BFR) 5
& bl pgoil SNl (Y Jgaz) cls (5)ldime Sgles i cul (BFR 9) 003 ol Cadgime
25,5 5 (BFR)0s3 ol cudgioms 09,5 )3 (guyed 0)5 pladl dmy (yg3 IGF-I l3e0 45 5l (Ll dions
Bl )l (e Gl (63)98iu (2 y05 0)93 J JB & e (BFR (jg) 0053 0l cadgizes 5
bl 0o pizman (Y Jga2) 350 BFR (5 5l s BFR 05,8 )5 (o0 s 5l jadli oyl wiz o
(Y Jgi2) (pS+/+0) 5,5 I ()line (il 33l BFR 09,5 13 L (g2 ye5 093 51 oy ST S35 (e
B 4 s 095 93 5 3 (o8 tin¥ Ay iy Cand oty )08 (e (glol oMbl ulsl il
(Y o) (PS+/+0) iy 6)l5 (o Sal381 (63,950 (3205 093 ]

o 090 3 das g b o (65 03101 (Slpad Lis Ol gt 1Y Jgin

p 09051 0903 L )
(Ng/Ml) aly (yg0 592
ofeeed ALES NECERN BFR
Y V/EY £ 1[5 +[AF £ +/FA BFR o5
.5 < IAY p

(ng/ml) IGF-1 30,92

-[o¥ YYY/ oo £VYV/VE YYF/D+ £ 09/A BFR
-/0) YYMAY £ 05/5Y YYY/AY £ 044 BFR (54
< /AN +/30 p
(N/dll) sl S 52
ofeved OF/YA £ VY/A¥ YYIVE £ ¥/Y5 BFR
Jos IR YY/VS £ 5IVA BFR .
eeed JAS p

(KQF) 55 5t Cows aoey 0,48

eeed FY/SO Y+ FY/Ae £9Y/+A BFR
feeed FY/EY £ ADA FA/AD £ Y/ BFR 55
.Jay LV p

Cuol 04 48 ) Jlas 5 Jbline pdaw ylginy PS4/ 0

g SOy
(GH)A3) (gespn wl gaw p 29 Siw (npe8 9 BFR gy oS5 Sl ooy 365 () S
& G Caawd a3y )8 3 Sas g olowdls LluST G s 9 (IGF-1)V = gudl ans Ay ;eS8 g0,



151 B o0 g 095 Ol 2 039320 b 0ug by jos sl

$3)95 S (pped )3 i Cawd oty ©p8 Jholine (ol S cadlllas cpl s Juol> & 39y (e I 5
0o i 3 S Gl g wlST S g A8, Ggesgr oy b g Rl BFR clpen
Olgiar 5 Cuwd doxiy a8 vl 38] 3)50,0 D (6398 S (o3 0933 B b duwslie )3 IGF-1 Loy
b oS 2g 4l ]38l Cuwd dony €)a8 a8 ol LS gl opped oo §l am SMae ()85l ases
ALl oleaS Sl b a5 Gl (A LY) BER Lulpd 53 JUwsd (nped (b (SMae @08 il
(MV)le daw ol )5k 5> ClgSl dintn HIS5 S CS 39 95 o0 b o] (SenSoil
093 obing Dliayed > @8 Gl G (FY)VL e p b eS8 1 oy uslag Ve @08 33l
@8 Giall el BFR Llyd )5 (23555 cnped calpl )l Sloan (FF) 053 ol cadgione b olyon
288 Jalge (Y0)39d (o welaS (Sgay9n 9 (ras Jeloe bawg wr (SHde 0395y ©)35 M) 5 29 (oo
o (35 Jlb b sl (Sen IGF-1 5 08y (g0y9m )l (ke (i &35 4 (olitwd )3 55 259y
ORIl el 03 Sge (SMae gy ) (MTOR) sty fpuslebly Ban uSheS (g105) SIS
(Y8 )29i5 oo Ml )A8

@l GH 5w Jlax (b (998 S (2503 b BFR SuiSS a5 e il e (o jdl> adlllao s
by 5 SESY oy odlaitiny bloyl s 4 BFR cpypes ol o3l ol &8 oliie 5 L5y (sl sl |
500 3eins S0 Ll cped jd )b Slgsres (YA-YV)aed o kM GH i3l el o GH
3 et 5> (Fr)ad osalia BFR (pye 4 G (2505 ()5l 9 45 (90y98 M5 0 (St (Ko
oA 3940 aliasg Sy BFR (32505 55 48 sl jladl (o0 guuads polo 3o | ) (9090 (il jlite
sl el g amd (o a1y Sbyd 08 by i 9 205 (o0 58 Pl a5 4 S5 el
balpd cpl 098 o 2)ly Jlb dlas 4y (oS (38T Jlake xS )3 g (YV)o0d (oo gy Sdome cuiSiL
o B e Sdplie (o)l cod ) dlae do el JoSOI 5 SlSY clale Gl | S g
st b 395 (FY) IGF-1 5 (FY) GH 1isle Sl (sl 590 y9n Lials8] ey ol Ko 48 (FY)amd
bl A8 oo Colon 13y (90590 2 BFR olyan (03555 Sy yed (a8l 31 5l Clidos ey ol Jon (sla
S il el i dins xRy glp wing (b BFR 2,8 5090 b Baios S
Sgliste gls cul 45 (FF)ais odnlin 03y (90)9 (i )3 e @b (dn 4Sd 55 &5 ko)
Yloisl a8 2)l5 Slesead pols 3856 gl b o Wiy (pyed 9 BFR ST Syl odlatnl pae sy
ol 045 M) (190)98 (laljBl pis 4 ol guae CS o pae

S 05 oanlie 539 IGF-1 €83 )8 )y 350 pol> adllas )3 &8 S5 Sl oo Sleigern 5l S
Ol s (Gmept Ll (i (lall el wia¥ Sl a5 Gl Cudgice b (60,8 Siw (e 0)93
Voo 4 G 35 TGP (Sgayom sl Ollllae b oS 9 000 0 yed 0)93 Sl S8 &y Con (190y92
G5 Sy yshaizen D9 gued (FA)ol3jey )3 BFR Lulpd 5 (teglie o ye3 g (V) JLuisd (5L and>
» 09 IGF-l gaw BFR gioglio (3 p05 & S Gl 9 Ul 09)5 (Sgey9n b Funly dunliie S0
S o Lol sy g ol gaios b 48 (FO)13I5 i |y gy BB Linljdl o 09,5 5 pS guun
s Goye 53 (595 2 )k 99 BFR <l )3 (555 03y (0p05 i ¥) 515 (g0 (S90y98 Guwly (s adlllas



1199 Glinols g Jlgs /Sy 9 o 6 losis /e jolid Jlw /(53 1218 5019 (55919228 dob g jo 5 1 5 ¢

GBS ool @l b calple (FV)ais oalie aly b awglie > (955 (53,5 IGF-I 4l gaw )5 o2l
S U8V gl and Aby )5Sl b g g by Ggeygm il e &S bl s Slgen
oAV S 9l sl pesle o)k 51 IGFHT ((ae) (9o g5 (rimon 9 (1) 0909 238 3499)
S (pye dawlyy 13 (y90)90 (il 392 b 3805 (pl aomS el cal il (VO)ST (0 S8
anes 0 Ylanlogd o sdalie fe 83,5 3 IGF-I s 3 (gyblize Liuli8l BFR clls jd (63,4
93l (byg clled dwy oo ol V=gl Al Wy (eS8 gey9m lewdly b paw i pae e
oxd )l bulpd (B > (o g Cusl atdly sl S (mdge IGF-T (59 0y polie yshar (s
15 Solatus W5 o 5 58> LB 4l Ll LialS Cul (Ss g 53,5 5 IGF-] paw o ol
Sy ool (V) cusl 0ais aseie (Gidg) 4 join (S Colled dhalsy IGF-T (ri9e Mg Jlis
o IGF-1 ia 1) (gyloline saiio il lidioss ST 05 5,155 o YU 3 oS ghailen ol ploxi
b oolped aglio pyed 4 33,5950 2AE Fuwl Bua b aios S5 o iy Sl ool Lis BFR (1 yed dlawlgy
(¥5)ads odalie IGF-1 (500 50 1) (o)l ixe [inl38l gy 0uid plosl 4 by 4 YU plul Mae BFR
e 2 5) oo 50 s oy 5 oglisl ST 1yl Yiain] &8 3l S| 5o ) bl b S
)l yidy Ol g (o) Mol 9 398 (o0 (U 3a85 93 cal > (IGF-T b

Geins ol 0 & 13l Lo L8] (s g b skimd LialS g gpe oaiiS oLiS (cleasls ) LS
WS &5 (63)95m Cye3 0)93 (> ) 09> Olr Cudgime Sl Caa Baps 59y 2 S )L Sl ool
oS 39y 0ad b olowd HUST o5 e dngi BB g jboliae ialisl el aSh cuslis o] 5 Sgw ]
@ Mo dialls hoye 3 iy Sl ped dbwsgy B8] Sy SRl g s Lis dalS Sl s L
ORI g (Bgpe JUligul o)ld So o8 4 Wiy lijed Sl a3 3l Slgen o5 jLiby
Cal 55 by 53 Cudgiome dbul g Cales b Baiod opl 0 a7 Jbs j0 (FY) ol sl o)lsl o5 by
My e (6500 35 3 29d cage |y olewdl MUST S0 Gl el (6,0 Jlil Jlo yiin
Sglie oyl 9 (SGe (25 BFR (nyed 3 1) a8t Sy abon 5l (o238Tly (08T glo 458
OBl A8y Ggeyen b (Slopd (Siolgl 3485 S 3 (izmen (IV)Cunl 03)5° (Byme (oS g bl
w23 oy QUG IGR-L o] 51 g 0y (igepsm (I3l 4 3 1) ololess 53 39y glusl  NO
BFR 05)5 ;0 jols 5idod j0 Ay 50500 hli8l 4 dagi b (V) sl osds by b HlST 6,00
U ol Jle calis cap Jb o 403k (0 NO (I3l Jalse 51 (S5 59500 (i90y9m a1 Yoz
)l gyt Slados 4yl ST S5 BFR iy jes

& 25 4o

0 Ol Cadgiome b S (6,550 (2508 (S 5 S g o 0] G 4y @l ol 1 g90ome 5
el dpaly Kol ¢ polatdl wab (giluity leglie cppely Jgere oyl sbm ol 2
sledsaysn ) pan Gl el (s g oo gl cowl 5 (Bgpe i slaplan 3l oS (6Kt
539 258as (5390 > Wl 5 00 B9y g 0,Skes 5 (e &8 5 (g smle (3] 5 S
P9 (o dpogi (63)955 SS9 lp el g Wl (G2 yeS B9y Cl T eslitel (plplis 39 salgs oo



V5P B o0 gl 095 Ol s2 39320 b 0 ug by jos sl

1089 S

proe JSon I (pizren gy Sy pole ol (g)Sen I 1y 395 (G108 o S5 CSlpe (BN s
&l

1. Patterson SD, Brandner CR. The role of blood flow restriction training for applied
practitioners: A questionnaire-based survey. Journal of sports sciences. 2018;36(2):123-30.
2. Hwang PS, Willoughby DS. Mechanisms Behind Blood Flow—Restricted Training and
its Effect Toward Muscle Growth. The Journal of Strength & Conditioning Research.
2019;33:5167-S79.
3. Loenneke JP, Wilson JM, Marin PJ, Zourdos MC, Bemben MG. Low intensity blood
flow restriction training: a meta-analysis. European journal of applied physiology.
2012;112(5):1849-59.
4. Slysz J, Stultz J, Burr JF. The efficacy of blood flow restricted exercise: A systematic
review & meta-analysis. Journal of science and medicine in sport. 2016;19(8):669-75.
5. Lixandrao ME, Ugrinowitsch C, Berton R, Vechin FC, Conceicao MS, Damas F, et al.
Magnitude of muscle strength and mass adaptations between high-load resistance training
versus low-load resistance training associated with blood-flow restriction: a systematic
review and meta-analysis. Sports medicine. 2018;48(2):361-78.
6. Centner C, Wiegel P, Gollhofer A, Kénig D. Effects of blood flow restriction training on
muscular strength and hypertrophy in older individuals: a systematic review and meta-
analysis. Sports Medicine. 2019;49(1):95-108.
7. 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.
8. Fattah A, Salem H. Effect of Occlusion Swimming Training on Physiological
Biomarkers and Swimming Performance. World Journal of Sport Sciences, 4, 1, 70.
2011;75.
9. Amani-Shalamzari S, Sarikhani A, Paton C, Rajabi H, Bayati M, Nikolaidis PT, et al.
Occlusion Training During Specific Futsal Training Improves Aspects of Physiological and
Physical Performance. Journal of Sports Science & Medicine. 2020;19(2):374.
10. Conceicao MS, Junior EM, Telles GD, Libardi CA, Castro A, Andrade AL, et al.
Augmented anabolic responses after 8-wk cycling with blood flow restriction. Medicine &
Science in Sports & Exercise. 2019;51(1):84-93.
11. Loenneke J, Fahs C, Thiebaud R, Rossow L, Abe T, Ye X, et al. The acute muscle
swelling effects of blood flow restriction. Acta physiologica Hungarica. 2012;99(4):400-10.
12. Pearson SJ, Hussain SR. A review on the mechanisms of blood-flow restriction
resistance training-induced muscle hypertrophy. Sports medicine. 2015;45(2):187-200.
13. Fujita T, WF B, Kurita K, Sato Y, Abe T. Increased muscle volume and strength
following six days of low-intensity resistance training with restricted muscle blood flow.
International Journal of KAATSU Training Research. 2008;4(1):1-8.
14. Nielsen JL, Aagaard P, Bech RD, Nygaard T, Hvid LG, Wernbom M, et al.
Proliferation of myogenic stem cells in human skeletal muscle in response to low-load
resistance training with blood flow restriction. The Journal of physiology.
2012;590(17):4351-61.
15. Frystyk J. Exercise and the growth hormone-insulin-like growth factor axis. Medicine
& Science in Sports & Exercise. 2010;42(1):58-66.



1199 Gl g Jlgs /Sy 9 o 6 losis /e jold Jlw /(63 1218 5019 65992 j28 dobisg jy 5 1 5 1°

16. Nindl BC, Pierce JR. Insulin-like growth factor | as a biomarker of health, fitness, and
training status. Medicine & Science in Sports & Exercise. 2010;42(1):39-49.

17. Osterziel KJ, Bode-Bdger SM, Strohm O, Ellmer AE, Bit-Avragim N, Hanlein D, et al.
Role of nitric oxide in the vasodilator effect of recombinant human growth hormone in
patients with dilated cardiomyopathy. Cardiovascular research. 2000;45(2):447-53.

18. Bates D, Hillman N, Pocock T, Neal C. Regulation of microvascular permeability by
vascular endothelial growth factors. Journal of anatomy. 2002;200(5):523-34.

19. Cooke JP, Losordo DW. Nitric oxide and angiogenesis. Am Heart Assoc; 2002.

20. Tsukiyama Y, Ito T, Nagaoka K, Eguchi E, Ogino K. Effects of exercise training on
nitric oxide, blood pressure, and antioxidant enzymes. Journal of clinical biochemistry and
nutrition. 2017:16-108.

21. Horiuchi M, Okita K. Blood flow restricted exercise and vascular function.
International journal of vascular medicine. 2012;2012.

22. Sherk V, Sherk K, Kim SJ, Young K, Joaca-Bine A, Bemben D. Hormone Responses to
an Acute Bout of Continuous Rock Climbing in Young Men: 936June 4 2: 00 PM-2: 15
PM. Medicine & Science in Sports & Exercise. 2010;42(5):110.

23. Draper N, Dickson T, Blackwell G, Priestley S, Fryer S, Marshall H, et al. Sport-
specific power assessment for rock climbing. The Journal of Sports Medicine and Physical
Fitness. 2011;51(3):417-25.

24. Deyhle MR, Hsu HS, Fairfield TJ, Cadez-Schmidt TL, Gurney BA, Mermier CM.
Relative Importance of Four Muscle Groups for Indoor Rock Climbing Performance.
Journal of strength and conditioning research. 2015 Jul;29(7):2006-14. PubMed PMID:
25574609.

25. Ozimek M, Rokowski R, Draga P, Ljakh V, Ambrozy T, Krawczyk M, et al. The role of
physique, strength and endurance in the achievements of elite climbers. PloS one.
2017;12(8):0182026. PubMed PMID: 28771525. Pubmed Central PMCID: 5542533.

26. J. Bala§ OP, A. J. Martin and D. Cochrane. Hand—Arm Strength and Endurance as
Predictors of Climbing Performance. European Journal of Sport Science. 2012;12(1):16-25.
27. Pope ZK, Willardson JM, Schoenfeld BJ. Exercise and blood flow restriction. The
Journal of Strength & Conditioning Research. 2013;27(10):2914-26.

28. Papini C, Sousa N ,Bertucci D, Bertolini N, Acedo L, Gobbi S. Protocols with blood
flow restriction during resistance training: a systematic review. Revista Brasileira de
Atividade Fisica & Saude. 2014;19(6):667.

29. Buckner SL, Dankel SJ, Counts BR, Jessee MB, Mouser JG ,Mattocks KT, et al.
Influence of cuff material on blood flow restriction stimulus in the upper body. The Journal
of Physiological Sciences. 2017;67(1):207-15.

30. Hunt JE, Stodart C, Ferguson RA. The influence of participant characteristics on the
relationship between cuff pressure and level of blood flow restriction. European journal of
applied physiology. 2016;116(7):1421-32.

31. Jessee MB, Buckner SL, Dankel SJ, Counts BR, Abe T, Loenneke JP. The influence of
cuff width, sex, and race on arterial occlusion: implications for blood flow restriction
research. Sports Medicine. 2016;46(6):913-21.

32. Bjgrnsen T, Wernbom M, Kirketeig A, Paulsen G, Samngy LE, Baekken LV, et al. Type
1 Muscle Fiber Hypertrophy after Blood Flow-restricted Training in Powerlifter. 2018.

33. Nielsen JL, Frandsen U, Prokhorova T, Bech RD, Nygaard T, Suetta C, et al. Delayed
Effect of Blood Flow-restricted Resistance Training on Rapid Force Capacity. Medicine
and science in sports and exercise. 2017;49(6):1157-67.



150 B o0 ghu p 095 Ol 2 039320 b 0jug by jos sl

34. Araujo JP, Neto GR, Loenneke JP, Bemben MG, Laurentino GC, Batista G, et al. The
effects of water-based exercise in combination with blood flow restriction on strength and
functional capacity in post-menopausal women. Age. 2015;37(6):110.

35. Marcotte GR, West DW, Baar K. The molecular basis for load-induced skeletal muscle
hypertrophy. Calcified tissue international. 2015;96(3):196-210.

36. Rommel C, Bodine SC, Clarke BA, Rossman R, Nunez L, Stitt TN, et al. Mediation of
IGF-1-induced skeletal myotube hypertrophy by PI (3) K/Akt/mTOR and Pl (3)
K/Akt/GSK3 pathways. Nature cell biology. 2001;3(11):1009-13.

37. Reeves GV, Kraemer RR, Hollander DB, Clavier J, Thomas C, Francois M, et al.
Comparison of hormone responses following light resistance exercise with partial vascular
occlusion and moderately difficult resistance exercise without occlusion. J Appl Physiol
(1985). 2006 Dec;101(6):1616-22. PubMed PMID: 16902061.

38. Patterson SD, Leggate M, Nimmo MA, Ferguson RA. Circulating hormone and
cytokine response to low-load resistance training with blood flow restriction in older men.
European journal of applied physiology. 2013;113(3):713-9.

39. Natsume T, Ozaki H, Saito A, Naito H. Neuromuscular electrical stimulation with
blood flow restriction increases serum growth hormone concentration. GAZZETTA
MEDICA ITALIANA ARCHIVIO PER LE SCIENZE MEDICHE. 2018;177(11):599-605.
40. Morton RW, Sato K, Gallaugher MP, Oikawa SY, McNicholas PD, Fujita S, et al.
Muscle androgen receptor content but not systemic hormones is associated with resistance
training-induced skeletal muscle hypertrophy in healthy, young men. Frontiers in
physiology. 2018;9:1373.

41. Tanimoto M, Madarame H, Ishii N. Muscle oxygenation and plasma growth hormone
concentration during and after resistance exercise: Comparison between “KAATSU” and
other types of regimen. International Journal of KAATSU Training Research.
2005;1(2):51-6.

42. Takano H, Morita T, lida H, Asada K-i, Kato M, Uno K, et al. Hemodynamic and
hormonal responses to a short-term low-intensity resistance exercise with the reduction of
muscle blood flow. European journal of applied physiology. 2005;95(1):65-73.

43. Sato Y, Abe T. KAATSU-walk training increases serum bone-specific alkaline
phosphatase in young men. International Journal of KAATSU Training Research.
2005;1(2):77-81.

44. Kubota A, Sakuraba K, Sawaki K, Sumide T, Tamura Y. Prevention of disuse muscular
weakness by restriction of blood flow. Medicine & Science in Sports & Exercise.
2008;40(3):529-34.

45. 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.

46. Madarame H, Sasaki K, Ishii N. Endocrine responses to upper-and lower-limb
resistance exercises with blood flow restriction. Acta physiologica Hungarica.
2010;97(2):192-200.

47. Eghbali F, Moradi M. The effect of a course of pilates exercise on hypertension, nitric
oxide, and resting heart rate in the eldrly men with hypertension. Arak Med Univ J.
2017;19(11):1-10.



Journal of Applied Exercise Physiology /Vol.16/No.31/Spring & Summer 2020

The Effect of Special Training with Blood Flow Restriction on Serum Basal
Levels of Growth Hormone, Insulin-Like Growth Factor-1, and Nitric Oxide
Levels in Elite Rock Climbers

Karim Ebadifarl, Hasan Matin Homaeel*, Abdolali Banaeifar?.

1 Department of Exercise Physiology, Faculty of Physical Education and Sport
Sciences, Central Tehran Branch, Islamic Azad University, Tehran, Iran

2 Department of Exercise Physiology. Faculty of Physical Education and Sport
Sciences, South Tehran Branch, Islamic Azad University, Tehran, Iran

*Corresponding author: Email: hasanmatinhomaee@gmail.com

Abstract

Background Purpose: Recently, the technique of restricting blood flow (BFR) has become
more popular among researchers, physicians, physiotherapists, and coaches due to its
anabolism effects. Given the importance of adaptive response of hormones and vascular
function to exercise with BFR, this study examines the effect of BFR composition and rock
climbing activity on the hormonal response of growth hormone and insulin-like growth
factorl and plasma nitric oxide of elite rock climbers.

Methodology: In this quasi-experimental study with pre-test and post-test design, 20
climbers (weight: 61.55+8.69, fat percentage: 15.29+8.05 and age: 26.6+2.6) randomly
divided into two training groups (5 men + 5 women each) with limited blood flow and no
blood flow restriction. The training protocol was 4 weeks and 3 sessions of climbing
training per week. Blood pressure was about 40 to 100 mm Hg. Blood sampling was
performed at baseline at rest before and after exercise to determine growth hormone, IGF-I
and nitric oxide levels. Also, the strength of the dominant hand grips was measured before
and after the training period. Data were evaluated by using t-test.

Results: After climbing training, growth hormone and nitric oxide levels were significantly
increased in the BFR group (p <0.05), but the amount of IGF-l1 was increased no
significantly. The strength of the dominant hand grips increased significantly in both
groups.

Conclusion: Climbing training with blood flow restriction improve anabolic processes,
muscle strength, and vascular function.

Key words: Rock Climbing, Blood Flow Restriction, Anabolic Hormone, Vascular
Function





