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Abstrac

The aim of this study was comparing professional futsal practice sessions with and without blood flow
restriction on angiogenesis and angiostatin stimulation in active young men. Among physical education
students, 12 volunteer selected and randomly divided into two groups of exercise with and without blood
restriction. All of the subjects did the 3 vs. 3 professional futsal practice in 6 repetition of two minutes. One
minute determined as resting time between the repetitions. In exercise group with blood restriction, a cuff
on the thighs with pressure of 140 Mm Hg were applied. The blood samples were collected before and
after the exercise sessions to determine the ratio and values of VEGF and endostatin concentration. Elisa
method was used to measure the variables. To determine within and between group differences, Paired T
test and Independent T test were used respectively at significance level of 0.05. The results showed no
significant differences for the measured variables between the groups. However, VEGF significantly
decreased in the two groups after exercise session (P=0.002). The ratio of VEGF to endostatin
significantly increased in exercise with blood flow restriction group (P=0.002), but not in the Exercise group
(P=0.006). Interestingly, the endostatin concentration increased significantly after the trial (BFR: P=0.003,
NONBFR: P=0.005). Blood Ilactate was significantly higher in exercise group with blood
restriction(P=0.003). In conclusion, a professional futsal practice session can decrease blood level of
VEGF and increase its endostatin.

Keywords: Professional Futsal Practice, Blood Flow Restriction, Angiogenesis, Angeostatics, Active Young Men.

* . Ahmadi.azam@gmail.com


https://jsmt.khu.ac.ir/article-1-399-fa.html
http://dx.doi.org/10.29252/jsmt.17.18.35

[ DOI: 10.29252/jsmt.17.18.35 |

Downloaded from jsmt.khu.ac.ir at 18:52 +0430 on Thursday March 25th 2021

BRCRTY N PR PR PR W JC BRSPS ERUC N gt P W

dodio

o she Oltiatils 5 OLSL Ol o slaases 51 S B, b s S slasls 03 Sesssl
L sl (—aos Jlwdss (b, la23os Obe 03 (1) 553 a8 55w Lagp jo3 53 b sl 3505
et Lol en S8 A b 53 S i b S 15 516 (1)) eVl s
563 e 2Ll @l s 0 (7)) d w8 S IS T e SIS 5 Jlad ol 5 g
ol AmB s (F) el 23Y e (358 B 5 015 (i pl e D o ATP W5t
o L gl OS5 Gl p adds »p SAS 2 e 00 B 00 s VOZMAX (¢ 5 5
2 g LAS o LSS Ul oS (5lem ol 3 g s liear 5 o ilol en 1 () Sl 0l
> o3l S gnla 1 a3 OSUS Sla Sl oz Sl ilisen (sla ol s o 55 2505 0
sl cad b sl aS el o i, sl S (BFR®) 0 0L > Cussds sl 505 .(0)
sloml 5 (S mlie (slaslid o 55 lacn o5 b oS 5 3 dain o s opl (F) ol a3, 1S
SalS LBFR a5 el ol (silen b b cpjad opl i il sl S sk 5 S (VA S e
5330 n ey 4 1 335 5T Gl s (L350 Doy ot (s 53 0S| SRS a3 5 0 O
(S Ay Jale chle il s S sule sbel b 5 BFR Q) was o il (S s J&
Rl el (23S e s i See S S a8 (VEGE) Ul 51 Grie s, 5 586 Je
Vo e dd p el ST a8 Gl sl a1 e wed 53 AN ) 35l e o s 1 0138
05,5 b gols gme oslis (Il sas o il sl |, VEGE BFR LS 5 s 4 55 6, slast
b b el g 5l S 48 55T ) A sl win g 635 el BFR 05 4570 28
3y on wlaS Sl 5l 5 2385 Gl S Jslas A say 45 ol sy (T3 el (S5l
Cary 33 o opliw skl s VEGF Joo (Sl 551 5 555050 la, 86w oS 2l 5 dolas (1Y)
ol ol el Sl 1 50 dS e und S Sdled 5 olen e Jlelge Sl po sl sy b
bl sl ke (58 ey s 53 (V) 35 Sl 51 (glay 586 s Ko Gt
e s rasn 53 (NAT) coul s 3158 s 55,5 Jise (VEGF s 08 lee)
Bl 0Lz (golsline SRl 331 0ls 35155 (g5, cndled aids Vo Sl e Cole pin Ly il sl
(V) 2ol Jals sl sl jlade o a3 SV 5k (lae) o Sl day o o

 SPSCII [ [ W e I H AP . V=R W P S I PR WGP POV CON L IS FIPL LR Y
5 &S s Jlesl Jg 58 LS5 5 WLl Gladsbo Doy 5 S rlee 5 35 Sl Gk 51 55
Sl 33 M 5T slooisS g 51 S fole ol 4 ol 0t aniS L(V0) 3550 e 533l el @
5556 e oS W ki clals sl sl s VEGE 0 5555 31 e 00 &S ola tass .00)

(ol o slaw o) Hlew o131 zi sliw sl & VEGE s 3 b 31 lazsls y 81 3k 4

g


https://jsmt.khu.ac.ir/article-1-399-fa.html
http://dx.doi.org/10.29252/jsmt.17.18.35

[ DOI: 10.29252/jsmt.17.18.35 |

Downloaded from jsmt.khu.ac.ir at 18:52 +0430 on Thursday March 25th 2021

YWAA Ol 5 5l ‘\AUL...‘:“_;),u,Jz;),%J”;ﬂ}l

Dz el SO U e G s Ll e adlls ol 305 U 5 e e

(V8) SL malS s cpl 5o Cand cpl 48 A eds il sl 0 VEGF s sleelel
S g5 Rl DS 5 Wles S s s G0 Sla el rie BFRGL0s adsl gla e o »
Sl i U o ol el ladle 53 d0 e VA dd o |l (ks blasl L 5 035 oS izl s
5 os =S5 AN aS by (08) cl B8 18 a5 05 5o 5 s e e s ol
slie GLaciis Uy ast g3 555 0530085 5 0diss e ciliien sla s o3 3l eslizal U 1, BFR
S 7S e L s sleand; 5o BFR Shestinad Ll (@) tites (2l a0 55 Klos S° o
s Sl o onlinal (Vo) L e (glandy 53 Sibay i a el a8 8 )3 am 85 5550 S 5555
Sl L) e sdle caliie S5 g b SLE3 L Sk 355e B5os At S )b s e SR
e S5 o3 il el Jlis a e a5 65l 5o 1 el 51 O GSTSS L s 5 Sl
Gk 5 BFR Ly o coal L Sy Sl i 45 ocSom S sl s 53 ol o
el S e 53 g s e JRulssl andy ) OS5 s 1y e el ,A,m, Sl glajlis Wl
e ke S U U men O (S Jol b 3l s 1 et Slal 4 sl
5> Sl 51 5 S5l Jolse S3ladled 055 Ol Cyssdons 05 5 by Sl paass

S o p Jlad Ol e

Y
Ob gz lils w51 Jlad Ols e 31 L& en3las 1y Jfags cpl dsad ol o 2ided & S el Jags
Lk Sl o iws 53 (6 S Wgad Syt &5 Lsls LS il oA S S Ak e
S NV P (PO LSOy VP YPRL VS POV | B DU CCIUOH B Y B RS P P P PN POV BCH WS 9
JSIN S e slasls 5 ST slads sl ¢ JaSe 51 03 Saslizul 5 Al 5 S ple slags o
b iy > &S, begls, p b b 53 5031 g LS J 28 ity SO plnil Olas U3 (s
JeosSS BFR s (5s) sl 5 blge 5 tasn ) 5 aBT @ a5 b b plil 5 iy
CAMSLaa b5 (SO o g 3 hask Sl e a3 6 s ek esls Wl 4 G ol bes s S
oSNy e e ke gl 51 s S5 g0 ples STyl s Gl o Ken Llsl 51 asl s o s
Jsb 3 tasn Sl 4 ar s oy alie Sl 6l 51 8 6T e Ll 10 s S e ealinal
5 385 JES pae 5l s s alie oa Sl Bl 5 L b s g3l s plosil 55l 0 3
i i oS 5 3 el Do b sl (alg s s Shash slussdee 5l
wdr S s IS5 et S S O NTT) s S 15 0 Ob o o D5 5 L 0 el
S b s B Oslayl 3 (K b 50 Ol iS5 sdoe olSis SIS S b plt] g
ol den Sl oY Sls s 5 as LSS s S S sl s (3L g el tal Se O L

v


https://jsmt.khu.ac.ir/article-1-399-fa.html
http://dx.doi.org/10.29252/jsmt.17.18.35

[ DOI: 10.29252/jsmt.17.18.35 |

Downloaded from jsmt.khu.ac.ir at 18:52 +0430 on Thursday March 25th 2021

BRCRTY N PR PR PR W JC BRSPS ERUC N gt P W

ALGVYY Gley dob s tags s pbnil 5 I3 Cela YA s o gasl s osls 531 4ty
b bl Gl S e oKl SLlS 4 (5,505 el b WAL O pon mo
el (S0 s JSsn bl Sl day alolBl (ol adr G sl 5 VEGF oL
e 5t 5l ol&ius 53 ¢ a3 A 0305 513 (0,0 U)Ky sadd gl 55 S5 sladisai S
0> kil O pw W3S I3 4i3s V0 Sde w Yo e L ol el SIGMA 3-30K
VEGF .MKL;,\;& oSilesl 55 (Sl Oloy B amm s Ve e 55 3 3 5 A ase ) sy S
5 IBL s b oWl s cxle. HUMAN VEGF ELISA KIT(IBL) .5 5 estial L
<=L HUMAN ENDOS TATIN, ES ELISA KITIBL) .5 3l eslizal L p5lw sl
Lol lam s 18 b gl SSY Ol s wad o ¢l ad 8ol ololl 58
Oy SLE Gty SO plamil 51 i () laged) A8 0 oWl el SCOUT o SV 5l esbixl
ol el 4iBs Ve 5l de s Phollenex oy xS0 0 Lis oS3l olKaws 5l oslial b s 55 ga 3
(CO ]| g3 ) eslinal L) 5 e Gross 50 (6Se3lul A Cd Jho G5y dands O gos
eSS 4 (Pl S LYV e S ST 315 5 eslinad ) 035 5 e Sle & (Y+Y Joke
el CONTACT (sls 5 S oS 5 olSws Sleslinal b 35 S oS 5 S o3Il (5 S5l

o505 (i Sy Dlaseiio N guler
B e (@f}»ﬁf,f,lcs)BMl (o) 43 ((‘)f}‘\:S)C’J'J (JW) o 035
VYV VO YY/YAEY/YO VYR /Y FV/AYED/YY YENSENNY BFR+ 5,05 5 8
VY/AEYOY YV/AVEY/AY \IVOE: /8 FV/NFEN/OV Y¥/VEEV/AY s 0s S

DL ey L OS5 p 5 s b adds Ve Do ST pll 31ty il GnsesT ie e ST
4 SMALL SIDED GAME 14 L ¥ Las 55 1 3l bt sy (s p 558 05 1 555
5088 Ol Cansdoms bolen 05 8 (S 0 45 S8 S e A K 5o (YY) 558 e bl
A el 0 g2 Ol s Dok 3 05,8 5o

S ctle () 05 Obr dSssee OB Awsa 105 0L Casgdoee sbml ISy
5 s 55 s Sl VY0 b 5 e sl WIOr 5o sils 6 A5 ol Ol Ol preals
imgsy 53 Shass O S 53 tags ol Sl sdol Y Jsdr 53 055 Ol Zudsdons
42 4t IR.SSRIREC.1396.187 G3i 5 L 5 i s 2505 psbe

YA



https://jsmt.khu.ac.ir/article-1-399-fa.html
http://dx.doi.org/10.29252/jsmt.17.18.35

[ DOI: 10.29252/jsmt.17.18.35 |

Downloaded from jsmt.khu.ac.ir at 18:52 +0430 on Thursday March 25th 2021

WWAA Olinn 5 50l A o led o553 5 555 b 5> ash

s IS s Yl

Col il Ode Ol ode

rom S eSS

o
L, S5 o BFR o

YVY
- QMU?}L‘JMJ)\\' .
aids ) B 4 agds ¥ SMALL SIDED RS
ol sl Camd ga 5o )
GAIM

o s Sl 03l Sl As e 5 s Ve B Gl el gl lle S ) eslizal b Laesls Aes
O30 3 laesls 03mdle s 038 jaseie Glp o aasls Cioy ¢l slllel Ol sl 5 ke
A w8 S 0 O3l daes S 05 Ken Sl Oluabl | gliteds A eslitul O g el iy S ) S
A eslimal aials 551 25 S 0505 Sl sl s Jiee 5 05050 ) a5 S i DlE e )

A s S ki 5 P<O.05 (glsbas o

Lasl
s VEGF slis (Jls p paass el ader O 51 L dlolidly o5 sl 0Lz basl g bl s
Golsgme a8 BFR 0500 e s BFR L copjes 055 53 0 3 ksl o VEGF s
i A odalie (ols gme (3l 55 058 53 s o3 slesdtl slie s o3l (P<0/05)
osbesdl & VEGF s 5 5 sttt 5 VEGFE slis 5 o ed 5l a5 U8 85 8 oy

EPWIS|EYpey

olsy

10
% 8
3, 6
=
N 4
£

2

0

BFR non-BFR
d);

Js 5 i o e &K 31 g AhsloBy SLSY 3 jlilial ol il £ 80k ) s yos

Y4


https://jsmt.khu.ac.ir/article-1-399-fa.html
http://dx.doi.org/10.29252/jsmt.17.18.35

[ DOI: 10.29252/jsmt.17.18.35 |

Downloaded from jsmt.khu.ac.ir at 18:52 +0430 on Thursday March 25th 2021

BRCRTY N PR PR PR W JC BRSPS ERUC N gt P W

o 3 dm s g5 e sl & VEGF e 5 5tk st VEGF | 5576 5 51kl Ol ot 5 ks ¥ J g

S o PS80 R W TN P
a}js j:a:.n
Sl s o SOl sre o s 3l s s 3l

+/VAQ o/eeY Q/AFEY/V FO/NVEY /) BFR

VEGF (pg/ml)
/A0 /ey Yo/ VOO Y £1/¥0EYO/VA NO BFR
/Y4 /ey Y£Y/ \E0/00 Yo o JOAEFY/AY BFR

Ng/ml stk sl
/SAY AN YVA/OALVA/N Y VAS/SAEDY/FO NO BFR
VEY /ey /¥ SYYEGNY BFR

bkl o VEGF s

v/489 V/ea$ VAR ==V A VAR ==2VAKY NO BFR

o )

2 0g Ol Cussdome D 5 b Ll s el andr G b s SR o) s
23 ol gme Sl 4 A S L g ea a oo g pl ol 5 Sl Bl 5 Siesl e 51 S
o ped onl s i 4 BFR L elan (p a5 058 SlSY 030V 5 05 8 53 o lSY sl
3 BFR e cas @138 S copl plo sl 03 5 Jlesl BFR 05 05 8 4 ol (g 20 ol
Jelse 5l a5 a8 Wb e il SLSY i (S suls Sl s s S iash ol s oSy 5 b
Cdld Sl de oW o VEGF laie 2alS 553 0 A6 b 25,5 2 03 VEGE il
Sl S LA psed S0 bl tash 5l (ol L3l sdalie 55 5l fash s &S (s
o T GMIBI L R ede (Rassy pl Al O Gl plalasn (VAP ol el
o VEGF _:als awy o e (V1 0Y0) Wles S )18 L5, IS5, ol=! JWs « 1, VEGF
Sl s Lbs Gl s U as el VEGF-R (0,8 ol ol s & s cJdls JLos
() il S2alS 555 5l A OF ol e 5 S 1y Jlasl o, S 0l L VEGF 505

« VEGF 5, ol sais o Seslil VEGF 51,8 jlaie (cossime s 4 il iass o
S 555 g e ated 3 olaysSU Ol 4 &S 33100 e ol 4 K Lial o ps e Juate 345 50,8
© Ol dlasl 5l b el San VEGF 2alS iz (T9) bl o L S LS55 w0 colg o
crl b e L V) Ll 5t glad s 5 (VV) cpols Sl g e 51 505 slacnss
s Sl d ela 55 B G ks cled @ VEGF (8T ealy o8 0050 i 53 55 1 g s
slaoles 53 VEGF slis 53 (6 ,uis ot 45 (Y04V) OLKa 5 japm &L L & ool ol sdalia
elsl 1 S e3ll nl cussdone dsa Lo 5 (YY) 3505 (a8ls s S5 aalie 3555 5 day il
3eS) sl 53 S 5 e plie Rl G RIS (G S Omen alss STl ol



https://jsmt.khu.ac.ir/article-1-399-fa.html
http://dx.doi.org/10.29252/jsmt.17.18.35

[ DOI: 10.29252/jsmt.17.18.35 |

Downloaded from jsmt.khu.ac.ir at 18:52 +0430 on Thursday March 25th 2021

‘ YWAA Ol 5 5l ‘\AUL...‘:“_;),u,Jz;),%J”;ﬂ}l

s B els Jlisa |y Glslp o8 A5 s 53 5 3k 05 Ol o o slS (el g8
53 VEGFE b mshav 8 5005 OG1 5 1l VEGF mi 5 612 g oo S Wil 5 o 30
g5 onl Adl ki Sl Gla,d g LSO 4 b ol hagh el e Ll slags el
| o5 glad & i 1) 28 VEGF Jolie 6 16,8 o0 8 w0 mi 1) g5 slasl dag el
ol Sl 5 ol e S5l lagal 53 ob e p s ped S (T) LS e 5
o o VEGF als LVs 51 SOl 5 (M) s Koo 1y o385 sla, 586 Ll e
5 A3k Sl ad da S ge3l 0 pdld a4 ax 5 L es S 3 o e Dl 03s8 5 Sl

el 5L (6 i I VEGF 5 sl
33 S il dlal Geyb 5L VEGE b wle 5 ol (Sl 515556 G o8 oyt sl
bl Jls ame SRl 58 ol asn s OF) Wl e Sl i a5, b Sl day «FY)
Solosme Sl 05 S 53 o Js b adalie O 0L oo O 5 Lo cdled Sl de oL
ol sl il sl b sl il gl sb VEGE 2alS sl Jleai=l came 53 i3 olis
Al ol OB W53 55003 Eags dax 5l e mags olen b tmns cnl 53 3505 Sl o dbolidl
3 s il Qe b sy Wa3leis e QAsdled Aoy oo L3 4y 30 geseds (1TVOYY) B S
i Jio slge o sl skl 2l () 358 e O il glacil s XVIHT 0338
Giios B 4 sl J1als L(00) 3l (S Glewr (Sl w5 dile (Solewr o
ool sl 4 VEGF s )l @ plis 0T L zass ) &8 8 (VF) col ot 2158 Sode SV 5b
Sl ar 5 b sdalin 058 53 ol e sl 5 s 05 S 3 s L3 ol e 2alS
Oz 353 b e ol 1Sl 3 s VEGF 2alS LT oS oS oy 0 383 5 obay ol 50
03 Sl RPN s o B i a3 S Com Dl e DS 3 nl (i S 85103 S

n on 5555 Slal 1SS el sl pe b sl 3l
S Ao

4 B Sl e Dladlas bl da i ssy Gadi sl il 4 ar 5 L de) e b4 LDl o
s s bkl s VEGF |y i el ads & 5b 5,05 oses glox!

S0y g i
ol el Camdge & Slmtils hea 5 Sl e (Sl Gslo S5 ) deem S OLGT

¥


https://jsmt.khu.ac.ir/article-1-399-fa.html
http://dx.doi.org/10.29252/jsmt.17.18.35

[ DOI: 10.29252/jsmt.17.18.35 |

Downloaded from jsmt.khu.ac.ir at 18:52 +0430 on Thursday March 25th 2021

BRCRTY N PR PR PR W JC BRSPS ERUC N gt P W

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

&bo

Moore, R., Bullough, S., Goldsmith, S., Edmondson, L.A. (2014). Systematic review of futsal literature. American
Journal of Sports Science and Medicine. 2(3):108-16.

Gorostiaga, E.M., Llodio, 1., Ibafiez, J., Granados, C., Navarro, |., Ruesta, M., Bonnabau, H., Izquierdo, M. (2009).
Differences in physical fithess among indoor and outdoor elite male soccer players. European Journal of Applied
Physiology. 106(4):483-91.

Leite, W.S. (2016). Physiological demands in football, futsal and beach soccer: A brief review. European Journal of
Physical Education and Sport Science. 2(6):2-10

Nunes, R., Almeida, F., Santos, B., Almeida, F., Nogas, G., Elsangedy, H., Krinski, K., Silva, S. (2012).
Comparagédo de indicadores fisicos e fisiolégicos entre atletas profissionais de futsal e futebol. Revista Motriz.
18(1):104-12.

Khaosanit, P., Hamlin, M.J., Graham, K.S., Boonrod, W. (2018). Acute effect of different normobaric hypoxic
conditions on shuttle repeated sprint performance in futsal players. Journal of Physical Education and Sport.18(1):
210-6.

Abe, T., Fujita, S., Nakajima, T., Sakamaki, M., Ozaki, H., Ogasawara, R., Sugaya, M., Kudo, M., Kurano,
M. Yasuda, T., Sato, Y., Ohshima, H., Mukai, C., Ishii, N. (2010). Effects of low-intensity cycle training with
restricted leg blood flow on thigh muscle volume and VO2max in young men. Journal of Sports Science &
Medicine. 9(3):452-8.

Nagahisa, H., Mukai, K., Ohmura, H., Takahashi, T., Miyata, H. (2016). Effect of high-intensity training in
normobaric hypoxia on Thoroughbred skeletal muscle. Oxidative medicine and cellular longevity. Oxidative
Medicine and Cellular Longevity. doi:10.1155/2016/1535367

Taylor, C.W., Ingham, S.A., Ferguson, R.A. (2016). Acute and chronic effect of sprint interval training combined
with postexercise blood-flow restriction in trained individuals. Experimental Physiology. 101(1):143-54.

Pope, Z.K., Willardson, J.M., Schoenfeld, B.J. (2013). Exercise and blood flow restriction.The Journal of Strength &
Conditioning Research. 27(10):2914-26.

Larkin, K.A., MacNeil, R.G., Dirain, M., Sandesara, B., Manini, T.M., Buford, T.W. (2012). Blood flow restriction
enhances post—resistance exercise angiogenic gene expression. Medicine and Science in Sports and Exercise.
44(11):2077-83.

Olenich, S.A., Gutierrez-Reed, N., Audet, G.N., Olfert, I.M. (2013).Temporal response of positive and negative
regulators in response to acute and chronic exercise training in mice. The Journal of Physiology. 591(20):5157-69.
Rullman, E., Rundqvist, H., Wéagsater, D., Fischer, H., Eriksson, P., Sundberg, C.J., Jansson, E., Gustafsson, T.
(2007). A single bout of exercise activates matrix metalloproteinase in human skeletal muscle. Journal of Applied
Physiology. 102: 2346-2351.

Gu, JW., Gadonski, G., Wang, J., Makey, |., Adair, T.H. (2004). Exercise increases endostatin in circulation of
healthy volunteers. BioMedCentral Physiology. 4(1):1-6

Suhr, F., Rosenwick, C., Vassiliadis, A., Bloch, W., Brixius, K. (2010). Regulation of extracellular matrix compounds
involved in angiogenic processes in short-and long-track elite runners. Scandinavian Journal of Medicine &
Science in Sports. 20(3):441-8.

Sponder, M., Sepiol, K., Lankisch, S., Priglinger, M., Kampf. S., Litschauer, B., Fritzer-Szekeres, M., Strametz-
Juranek, J. (2014). Endostatin and physical exercise in young female and male athletes and controls. International
Journal of Sports Medicine. 35(13):1138-42.

Motahari Rad, M., Attarzadeh Hosseini, S.R. (2017). Response of vascular endothelial growth factor and
endostatin to a session activity before and after a period of L-arginine supplementation in active men. Journal of
Arak University of Medical Sciences. 20(2):78-88.

Fujita, S., Abe, T., Drummond, M.J., Cadenas, J.G., Dreyer, H.C., Sato. Y., Volpi E., Rasmussen, B.B. (2007).
Blood flow restriction during low-intensity resistance exercise increases S6K1 phosphorylation and muscle protein
synthesis. Journal of Applied Physiology. 103(3):903-10.

Burgomaster, K.A., Moore, D.R., Schofield, L.M., Phillips, S.M, Sale, D.G., Gibala, M.J. (2003). Resistance training
with vascular occlusion: metabolic adaptations in human muscle. Medicine and Science in Sports and Exercise.
35(7):1203-8.

Scott, B.R., Loenneke, J.P., Slattery, K.M., Dascombe, B.J. (2016). Blood flow restricted exercise for athletes: A
review of available evidence. Journal of Science and Medicine in Sport. 19(5):360-7.

Dzelebdzic, U., Tammen, V. (2014). Effects of blood flow restriction via KAATSU AQUA on speed and endurance
in young water polo players.1-19

Hoier, B., Nordsborg, N., Andersen, S., Jensen, L., Nybo, L., Bangsbo, J., Hellsten, Y. (2012). Pro-and anti-
angiogenic factors in human skeletal muscle in response to acute exercise and training. The Journal of Physiology.
590(3):595-606.

Park, S., Kim, J.K., Choi, H.M., Kim, H.G., Beekley, M.D., Nho, H. (2010). Increase in maximal oxygen uptake
following 2-week walk training with blood flow occlusion in athletes. European Journal of Applied Physiology.
109(4):591-600.

Nakajima, T., Takano, H., Kurano, M., lida, H., Kubota, N., Yasuda, T., Kato, M., Meguro, K., Sato, Y., Yamazaki,
Y., Kawashima, S., Ohshima, H., Tachibana, S., Nagata, T., Abe, T., Ishii, N., Morita, T. (2007). Effects of KAATSU
training on haemostasis in healthy subjects. International Journal of KAATSU Training Research. 3(1):11-20.
Hill-Haas S.V., Dawson, B., Impellizzeri, F.M., Coutts, A.J. (2011). Physiology of small-sided games training in
football. Sports Medicine. 41(3):199-220.

Jensen, L., Pilegaard, H., Neufer, P.D., Hellsten, Y. (2004). Effect of acute exercise and exercise training on VEGF
splice variants in human skeletal muscle. American Journal of Physiology. Regulatory, Integrative and Comparative
Physiology. 287(2):397-402.

Hu, Y., Hu, M-m., Shi, G-l., Han, Y., Li, B-l. (2014). Imbalance between vascular endothelial growth factor and
endostatin correlates with the prognosis of operable non-small cell lung cancer. European Journal of Surgical
Oncology (EJSO). 40(9):1136-42.

Y


https://jsmt.khu.ac.ir/article-1-399-fa.html
http://dx.doi.org/10.29252/jsmt.17.18.35

[ DOI: 10.29252/jsmt.17.18.35 |

Downloaded from jsmt.khu.ac.ir at 18:52 +0430 on Thursday March 25th 2021

YWAA Ol 5 5l ‘\AUL...‘:“_;),u,@)'),%J”;ﬂ,E

27.

28.

29.

30.

31.

32.

33.

Subhr, F., Brixius, K., de Marées. M., Bolck, B., Kleindéder, H., Achtzehn, S., Bloch, W., Mesterl, J. (2007). Effects of
short-term vibration and hypoxia during high-intensity cycling exercise on circulating levels of angiogenic regulators
in humans. Journal of Applied Physiology. 103(2):474-83.

Hgaier, B., Rufener, N., Bojsen-Mgller, J., Bangsbo, J., Hellsten, Y. (2010). The effect of passive movement training
on angiogenic factors and capillary growth in human skeletal muscle. The Journal of Physiology. 588(19):3833-45.
Hoier, B., Passos, M., Bangsbo, J., Hellsten, Y. (2013). Intense intermittent exercise provides weak stimulus for
vascular endothelial growth factor secretion and capillary growth in skeletal muscle. Experimental Physiology.
98(2):585-97.

Jensen, L., Bangsbo, J., Hellsten, Y. (2004). Effect of high intensity training on capillarization and presence of
angiogenic factors in human skeletal muscle. The Journal of Physiology. 557(2):571-82.

Wahl, P., Jansen, F., Achtzehn, S., Schmitz, T., Bloch, W., Mester, J., Werner, N. (2014). Effects of high intensity
training and high volume training on endothelial microparticles and angiogenic growth factors. PLoS One.
9(4):96024.

O'Reilly, M.S., Boehm, T., Shing, Y., Fukai, N., Vasios, G., Lane, W.S., Flynn, E., Birkhead, J.R., Olsen, B.R.,
Folkman, J. (1997). Endostatin: an endogenous inhibitor of angiogenesis and tumor growth. Cell. 88(2):277-85.
Ferreras, M., Felbor, U., Lenhard, T., Olsen, B.R., Delaissé, J. (2000). Generation and degradation of human
endostatin proteins by various proteinases. FEBS Letters. 486(3):247-51.

A


https://jsmt.khu.ac.ir/article-1-399-fa.html
http://dx.doi.org/10.29252/jsmt.17.18.35

