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Research Progress on the Effect of Blood Flow Restriction Training on Aerobic Ability of Athletes
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Abstract: Blood flow restriction training has become a research hotspot at present, and its characteristic is that it can achieve better
training effect with lower training load. By searching for the keywords "blood flow restriction”, "aerobic function”, "aerobic training"
and "cardiopulmonary training", the author collected 58 articles, including 9 domestic and 49 foreign ones. The research shows that: 1.
Blood flow restriction combined with aerobic training can effectively improve aerobic capacity; 2. There is no obvious difference in
lifting effect between higher pressure value and lower pressure value; 3. There is no significant difference between the higher intensity
training and the lower intensity blood flow restriction training in improving the effect of blood flow restriction. Therefore, the use of
blood flow restriction technology for people who cannot perform high-intensity training can help restore or improve their aerobic
capacity. The author studied the mechanism and safety of blood flow restriction in aerobic training, and the pressure value range that
causes aerobic effect, which can provide reference for related exercise prescriptions.

Keywords: blood flow restriction; aerobic capacity; pressure

515

MR %] (blood flow restriction, BFR) HJizzhill
2% (exercise training, ET){E & E HFHRAZ ICF, IX T
FeAR o VB B ULAE SEAR IS Bh A L 58 S A e e i ) 3k |
BEIERATIE A" . SR, ¢TI BRI 2RI ATk %
SWUTINZRAER, 54 E D REAH I MLt BR #1112 B 52
RGNS o IR PIRIE TR, LI PR A I ZRoxs B LA
MERFWEREE —ERfm. REESME (3-5 K]/
DA RIE s AR s s RS AR A AR R
(R o A AU B . AT A, B A
IR, T R A I A RE B IR
I, YR BRI ZRAN G IE I (andids BRI , w9
REAE ML BT BOA BT 4ER7 ARG 28 220 Re 0 I 2107 A
HEAE

Sebr b, MR R R E2 3 0 45 G IR NSt
TR AT B ST BN ZR T R4 L IR 77 5 1R
B 218 B NBETE 77 ZE PRGN 2500 5 I B AR R B e A 4
REJJHRAE 7 —Fh T Bt Siln A R 2 1K) 2 8 TH AR B 7 i

Copyright © 2022 by authors and Viser Technology Pte. Ltd.

PRI Zrxd A5 SR RIS Sh R B, A ikt
A AT T IR AR o DRI, O T e S L e
RIB AL T3 LR TG 1L T g AL PR A I R0 A T
(FIZT, RFERIR T -

1 MIRFRBIBEINGT S

1.1 WHEENRA B EINEE

U HIBT FER I 5 ML PR AT S 2R e s A 4R e
FH I — LB T SR R B A AR, A
11358 PR 1) 47 S U R 9 e T 3 B3 AR S8 T B
N Steffen Held % A" 56 (1) 32 ik # R RS DL R REIE BN 22,
SN R R R TS S R, XS
LRI R, I — B 1] B M PR A S SR T T
SARE A ATIRESRIR, WERAHAE (Vomax). FLIK
s 55 HEMRE P W R R 2D A (PRV) S5 AT T4 v o
VLA Rl NS 212 50 5, HRE I L BR A A 4
WA R E A AT RE . BRSNS g
S N B30 [ A AN AR R ATE A T 0, At ATT RS R T
(R4, BIVILIAT PR ) 45 57 402 Bl RE A R e (R BN )

79


http://qikan.cqvip.com/Qikan/Search/Index?key=C%3dG804.5&from=Qikan_Article_Detail

@" VISER

2022 % 3% 5

HARE.

1.2 AIEENRE RSNt

AWFRM, FEIAT SR B A IR, (B
FH LT PR 65 T SR D RE 1 5 1 P 22 A I 8, R
AR e R P A I R, A I PR A 6 - SR S e 2
FERTREHS BhAS K o 1 37 PR A I 2R 5 — AR B P A 4
YNGRt L gl S B, M FR R E ST T A
e, b— Ml A EI 2R s K A 35
IS R R (R R SR A SN S A IR R ) T
PTG .

T4, AR R S PSR B A IR TH A
B B A1 75 8 R 5 R B I AR DL B, B R
RUE S A S 2 E, R PR ERSEEE T H A
WAERI N AR O, MBI W55
LI 37 PR 1 F 7 P T LA A 5 2 AL S AL AT P RO
SIEE; RogérioB. Corvin. 25 N ™ Siit 4k B G oR s o
V] 11 2% AR 5 I IR ) ) 350 e A R0 ek v 6 it B2
JFE A BB 1% . Silva JOG™ 48 \fH T S5 L
FEMRIER ISR (80% VOupen) ~ I PR S 55 55 5 4 I 2 (40%
VOspear) FUGBR AT SN L5 (40% VOspeas) , %57 EL 5 TR 55 540 FEE ]
BRNGRTE R I VOL AL Ze 3T K, 177 A8 AN vy 5 P[]
BRNGR, L3RR HIM R A S A3 T ) VO, LUARSER B2 A
AVNGRTE R, U i PR SR B A E I ZRAT 32 V0.,
TXFRYN G572 0T B AR e v B R Bl 5

TX LT A A 1 B L B o A S I R S A
1T R A AN N 5 R RN ™, bt
WG NBEAG S22 R, 9F HIRFHA SR SER A
A8 P L PR 1) P — e A S R R B A o

2 MRPRFIAFINGRE DR

IR F I B 0 ZRom I E R B, KR
40mnHg [¥] )5 77 B LU S LA Hh BILE Rk e i 2, Tk
T i BRI G & sy, AR, 7E 50%
I3 76 4= BT IR 7 #0970 PR 1) 2 11 25 A 88 o UL R 265
R S5 fe b kAR B E R, HAER IR T
(30% 1RM 5 20% IRM 1ELLED, WIREAIIREME E
2, (HYTEINE 75T 50%ILI7 55 4 BRIk R 8, Toie
IS 3 B, #AN 22 5] AL A IR ™ o SR T
FHRIZR T A AN PUBMED S5 4R SCHUR B, MR &R Bk
T i PR b A A I R ) L B3 e T BT 9

2.1 —RRIURRFIBRINGEHNEHE

AR T HISCHR, 45 R R e 5 E A I E
JI#RAE 120-220mmHg FI X [HIVE BN o JLHR AR, 7R
{REERRAENT, DU INIZ 3R g TR 45-60 2r%h
(30%0r A £ B 40%V0umax) HIHFFSEIZ B 45 & LR PR 1,
He W 22 B 5 B (VO.peak) VVRHREEFF, {FH MM
FEJE 7728 160-180mmHg; i RE S| i K4 &= (VO.max)

80

5 73t 1] CTTE ) B 2 23 7, I J& /38 160-210mmtg .
TERFSEI HUPHLES & M R 2R NBE L, e 523
VOumax A1 1. 5 JEHLHHIN SERBUA B B s ™, b 148
FHETINE 7779 120mmHg-220mmHg . Park %58 AT 5256,
FRZAE AT 15 HBh 854 M PR PR 5REE 25 AT (4-6
kmekh ), B 12 R BA b, 542 2 ), 9286 B 22 ik VOmax
BN BH AT T 4 R TR R
GO BR BEA 48R JOUI 25 (30% 5 K0 38) IR, RN
ZRE W Vomax WIS, R THADREY RIS,
T ABA 4 P B I S #7°8 140mmHg—220mmHg » 3845 7% A
R S Tl R A A8 PR X 5 v DR 7 (T Bk
KT 160mmHg )45 A A A 45, 45 FAH B 7R 323834 1 VO.max
HRENE.

2.2 EfpiURRFIBRINEGHNEHE

BRI 48 & A . Libardi 25 ANt 7 — A #4E
N 12 G RIEsh 4 & M PR s BT ISR seas, R B
I 308 R 1) 4D S 6 2HL R0 95 A L PR o) ) X6} R ZEL ) VO.peak
ARG, (AR AR ESR, A
IEE 7734 67mmHg ™

(VRN R 45 &G S BRI 5 Taylor 28 N5 T 4
) e ) 1 8 o V) 9 R o) K B R N SR T
REMIREIT . FEIXIAF 5T, S2RE 3T T 30 P i,
ATRR R 4 2r4h . IR BR HIZHAE 4 0Bk E I, 5
A b3 B i PR CinE & /328 130mmHg ), FF4E 2
O3Eh . FIRAR Vomax EZGTHUEE W EE, mHxf
MR R4 A4S Rogério B 25 N T —A T BFR &3k
FEIZR (105% Prew) AHXFEE ) BFR (149£16 mmHg)
[ BRI 2R (30% Prea) S AHXTE & BFR (103 £ 14 mmHg )
FREEME (30% Poea) WZRHIXSRESLES, HBIMZRE,
(&K BER [T 2748 A I 25 AT LA E L P HE AR AR Kk
X AT BEFE AL NG N 77U 2038 R, RIS st/ T 2 Ay A
RPE, R[] & i He BER F o 4555 B2 T ) 40 B LA R A 1
M52 71, NAEIRAt SAESGH. BoRBREE . kBRI
(1 R B 4

25 B TR, I PR ) A S I 5 25 2 B BE )1 0 1) om
JE 45 A AR AN 2R RE S A 4EURE /0, T BA IR R 1)
AT LA A A F I T 38, EIIZRE 2 ootk mifE
PURH I Zrgh & A AN ZRaT, AP 7728 67mmHg
(0 405 % R AR A S Th RESR T 7 TR A B 25 5, 7T
REHE/N 6TmmHg (00 & /73 AIG, 5 B0 it BR ) A R = A=
AR, (WA REFA Z R F R ZHEN, FEREANIER
AINBEMIIRTE T AR ZE S, I T80T A S 2 A A 2 5
TEA SR B 2R 45 45 TR oD TR I, i R IR RE A 38 FH
A TNBERIINE S 2 130mmHg AT 149 + 16mmHg, Ab7E
IR 120mmHg—220mmHg FRIVEFE A, $2 7 A) BRI SRR R
AN IO RO AL

Copyright © 2022 by authors and Viser Technology Pte. Ltd.



BUACH F iy

Frontier of Modern Education

@* VISER

2.3 RIEEASRSEIXTE

A AR A FE 7R N R e AT R P B I R
FEZ AR 2 57 B3 1A BB R, 2152
e \JEH T 36 2T IR B, 04
11539 3 1, 23l UK A AUE s d, RIx R4
MR BRI 120mmHg (R J7) &5 A8 BE A Sis 3 4H
A FE R 0 E 180mmHg (R JE 1) S KEE R Aissh
. =R HE MR LT iz, EahimE N
30%—45% > ZAiH £ SR PE, TGRS I [A] 30min, &R 3 X,
FRel 12 . SEIORTE RS S, BN i R0 R
YT B8 I3 TR 2 Bt BEZH SR 47, {ER A n e 4L A vy
INIEZE 2 18] JE W B 2 5 o BRAE S A T — NN IR
T R 38 A7 af AR VKRR RIS (8] 5 43 B 1) 48 8 e
TR R, ZRE N 21 LEINGER MR B, 7
LR 5E I R, R — R E A TE IR
BRI PR v R P [ AT 38 3N (T0%IR A0 ), WA SkfE
TE AT AR RS B AT 40830 (4 0 B0, i
XN Y 24 m ) — TG A L R ) At T )
3T A R F2 A ) PR A1 (4 0%, 5 0 %, 6 0 %,
70%, 80 %IMkMIZEE). IR B NiEshF
FIFRAR R O 3R MR 57 5 AN AL SV D 5 LA K2 Bl T
JEMMALER . S5, TEAS A [ ML bR &
B A SN GRpT 51 R i S e AR B s AR ALL, AT HHE DT,
HEAT 970 PR A0 55 3 A A2 T, B A 98 1 37 S o1
TSRS A B 2 1 ] N

gE LRTIR, RTEMEE S A SR W, KRR S 2
(AN 2R I HH 22 7 2 3 A A D) B S AR, R ARG
(R0 s IV ZRER , A B A 88 v n e s g i1 2538 1) &
IR Z AT

3 MiRPRHIBRINZAIFZ AL E

K M RN R ecE LU SRR R, A A
SFHM T R (EEBES W™ BEARS RS
A R WL 4E SRS mipr Ak ™D, 52
Lt T I3 R 1) A SR I 2R 5 A S8 3 B 10 R 5% JiR R [ A
FREERBD

3.1 MRRFIBEINGEH 2R &

AR, B I R A I 25 5] RS 2
37 23 BEARMLIA K, G 0B B T AT e K B

JEE T e 3¢ e B R 2 LI HE RS2 PRRTUL A ) SR (A 22

I Bt BR G A 2R i ) Sk R R

FEAEE V0, (1/min) : Silva 2 N 83| T 4010
gL, REHLL 0% VOueu BB EBATH PR A BT TA
i F BER B934T 7 RIFEA R . Ozaki i3t BT HI5E
XN RIS, R R B BFR 5 vk RS i LA
BFR J7 R HIFEA & .

RE LY #E: T BFR X RERIHFEMI R, T AR,

Copyright © 2022 by authors and Viser Technology Pte. Ltd.

445 BER [RZ 3 LRS54 BFR [IE 306 i it e ok .
Loenneke 28 N %3, §iF BFR HEATHIIIZE LA FH AR TR
J5 ST AN I BER A1 25 H B0 5E =5 ) VO, 2 THIE B2 AN e
e, Karabulut 25 N 22 R HEAT T — 3 34 4
AEPENTEE (18 42 BAYERN 16 4 th) I EATFEIZ A5, X
ELAE R AE F BFR FOANE ] BFR HIIX 51, 25 530, fdi
BFR (Mg sh B &1 723t B R E i k.

Bahfaid A (EPOC): AT 7 A 1 MR
HH BN GHE 5 E i R R BRI Y X e W5
B, 5%A A BFR MYIZRAEE, A BFR Il 25 525 1
BT EPOC ()58 )%,

I _F IR S N I 2 R BN, ] RE R L RR A 4R
IR E A G IIMIERREZ —.

3.2 MRRFIBEINEGHIIE M K R

FF S — BN 8] 1 30 PR ) A S U 2R 5| e I B
RIUNTRRBEE S S, &R A AT Re 2k 5 TALA
THREHIRRTE, AR O ML T AE™ o Bl I 378 PR 1) 11 25 2R
SRAT DASRFEAUAAR B 003, (H AN BESRE A LR OB HH & 1 RN
R TTIER W, LI BRI N R T DA LR HE AU
18, FELEFLRRB BRI 18], A3 A R . KT
I FLERIE A LA F W, 76 Loenneke 25 N i) — TR 5t o,
BIBE RPN L FEYLEAT WA R BCEAT, 7 RN
TP B VRSP AT — o8, B33 75 K/ 0% (m/min) ,
AR FE R B BFR A& B 7= 26 BB 2 LA iz s)
SRR #1. #RTM, Corvino £ A" Thomas 25 N\
Yz, 454 BFR A A2 L ANSE & BFR 1A Al 2x
PEm T I FLRRIAR FE 5 1A Wk A S Ly PR b e 5 P )
Ry T LA BIEALRE 1™

(R, I 97 PR A SR VI SR 32 T S e 0 1 Ji (R RT REAS
RO ME DIRE, TR S VURAE SCRISMNEE R, R’ g PR )
AL PRIHE LR (1) R B0, AT SEL A UL PR IR HH LR
IR, A LA = AR A RT3 R 5 I BIR i) 457 P A i o
FA) A0 P s P, AT S A LA 7 A 3 B, R R of 94
W,

4 MRRFIIGHZ 2

VER—FPF X B, 2T ML BR 1 YI 2R IR B 50 bR
W, FERATCMEEEIZES5REKE 20%1) 1RM, 7R
i B op 2200 IR PR &) (100mmHg) HITEALR, A1kl
A S UL R, BT LU A0/ 6 17007 T 0 3k RS Bk
SR YN ZRAT R, v] LR KAZFE L B M LA A& 52 LR R
71, BERIGILE, RINGR 224 HEART MR
I 2 e ERATE T AL, BFR 5 # i GR i m) G i@ 1
0 R AN 4 B 1 BH D3 DL R AR = AR SRR S 1 AL
7 I S SR 1 i, R A LR SR T A, IR K
I ()45 ] BFR S5 BH0RT 75 R Bk - FRE S ™™, — B
BRI BFR J5 P o] e 5 BUR S5 4k R S 980

81



@" VISER

2022 % 3% 5

Moo RIS, H R M AR I /N 0, 72 AR v M SRR
B4 7, RN R ThAE"Y, ix kel BFR 183 5 R LR 5
JIEEBUE AT REA AR, EREREEAFN, Fal X
TR LA O I R ) B . [RIL, J8Bh 5 PS4k mT
e fAEIB e R R,

J.P. Loenneke %5 \""{f T A (AT B 72, 7000
ETTH, ML PR H 2RI 1 B I 2 5 5 AR 1 = B
FAbhs £EOIME RGHI KRS, 5% T R ] R 58
FE (20% IRMD YIZRAHEE, MLAFREBMEERE (20% 1RMD I
SRIC L WS AN AT TR R A &, (R LS AT
SREEUIZR, BRI Ah AT T o8 FE 1 s PR I 2R — A
A N ZR 07 7 R P I I PR ) 11 225 i 4 T 2 A 2 34
hns FEWLAI TR, ARHE B2 g BRI 2k R 2 51 2 /ML
AR I HAGR BE M BRI 25 (30%  1RM) Bk P Xof fi
NARSZ A ()00 & A% 5l R R 18 1 B T R e
H. J. Thomas 2 A" MK HL, i3t BRI 8 BE Il 25 J5 3
Jik R 2380, RO LA =, DR AE 45 A 52 4 i) A
FEE AL i % . Christopher P Renzi ™4 Abfi T
MR &R, NELNE 17 AEREREEEE DT
ik B 34 A BFR o0 ML A5 Th RE 52 MR, R IAEAR S8R FE A 4
BENH, BEEE A BER 5 R AR O E TAE I B 42
S5 Ik (1) FEARG DA 22328 3 5 T T A Rz 48 A T e 1) B
A2, XL IR 80 /) 2 B 2% AT g s AN 0 2 IR 24 671
H, FrHEX O IR N

2R ERTR, MR BRI T 5 AR 12 — A 22

RN ZRTTE, AERR A O MU B 3 5 IR £

5 RESRE

A A 90 Sl 7 I PR ) A S R RT BAAE 23 A 4
677, HE AT R i R LA IR A1 JEE R 1 2038 o 3 A
FU R ML I R A1 S 2 R BB R 1T 2 B AN AR
PHZE R 77, {8 AT 49 21 5 v o B I 2R B8 P 2E s 7 I 25 [
MmilgsR, BB e; MWERENE
120mmHg—220mmHg I, o1l 2 A I ZRiL 2 18] B A 4
)G, BEBE DA REERA. X T REG AR
WGk, ARG T EAEFA T T CE Z RN I, A0
FEE S W TFZEANRIFEW . DU A R & &1k
i) 0 P R TR R 4

(&3]

[1]Hughes L,Paton B,Rosenblatt

C,Patterson SD.Blood flow restriction training in

B, Gissane

clinical musculoskeletal rehabilitation:a
systematic review and meta—analysis[J].Br J Sports

Med, 2017,51(13) : 1003-1011.

[2]Billat,V.L.,et al.Physical and training
characteristics of top—class marathon
runners[J]. Med Sci Sports
82

Exerc,2001, 33 (12) : 2089-97

[3]Gabbett,T. J.,D.G. Jenkins, B. Abernethy.
Relationships between physiological, anthropometric,
and skill qualities and playing performance in
professional rugby league players[J]. J Sports
Sci,2011,29(15) : 1655-64.
[4]Manari,D.,et al.VO2Max and
performance and field role of
players[J]. Sport Sci Health,2016,12(2):221-226.
[5]Tomlin,D.L, H.A.Wenger.The relationship between
aerobic fitness and recovery from high intensity
intermittent exercise[J]. Sports Med, 2001,31(1):1-11.

[6]Kodama,S. ,et al.Cardiorespiratory fitness as a

VO2AT:athletic

elite soccer

quantitative predictor of all-cause mortality and
cardiovascular events in healthy men and women:a
meta—analysis[J]. JAMA, 2009, 301 (19) : 2024-35.

[7]Buchheit, M. and

interval training,solutions to the programming

P. B. Laursen. High—intensity

puzzle:Part I:cardiopulmonary emphasis[J].Sports
Med, 2013, 43 (5) : 313-38.

[8]Keramidas,M. E. ,S.N. Kounalakis, N.D.Geladas. The
effect of interval training combined with thigh
cuffs pressure on maximal and submaximal exercise
performance[J]. Clin Physiol Funct
Imaging,2012,32(3):205-13.

[9]Park,S. ,et al. Increase in maximal oxygen uptake
following 2-week walk training with blood flow
athletes[J]. Eur J  Appl
Physiol, 2010, 109 (4) : 591-600.

(1014732 4, M, ¥F . I PR ) k2 38 K % A 00 fi
gaemPmCl. FELAER: BT —BLERERFA
2 W SCHE LY, 2019.

(111F 5 =2 A B E A8 mRR %6 KEEHaEH
FEF W s w2 (D], K RERE ¥ T, 2020.
[12]Paton,C.D.,S. M. Addis, and L. A. Taylor. The

effects of muscle blood flow restriction during

occlusion in

running training on measures of aerobic capacity and
run time to exhaustion[J]. Bur J Appl
Physiol,2017,117(12) : 2579-2585.

[13]Karabulut,M. ,et al.The impact of low—intensity
blood flow restriction endurance training on aerobic
capacity, hemodynamics, and arterial stiffness[J].J
Sports Med Phys Fitness, 2021,61(7):877-884.
[14]Held,S. ,M. Behringer, and L. Donath. Low intensity
rowing with blood flow restriction over 5 weeks

increases VO02max in elite rowers:A randomized

Copyright © 2022 by authors and Viser Technology Pte. Ltd.



BUACH F iy

Frontier of Modern Education

@* VISER

triallJ].J Sci Med
Sport, 2020, 23 (3) : 304-308.
(5] XA mEREN G E FHEHFEH RHARA
Y& [D]. L. LiEARE ¥ 1%, 2021.
[IGJH%# . MR E TR AE A ERERATEATL
fE & A1 & M Meta 4o A7 [J]. B &Kk 7 #
#,2021,57(10) : 55-63.
(1712 &E. £ T Meta 2ot E NG INAKE A/ A
IR 9T [D]. A8 M - 4B 2 R SE A %, 2020.
[18]Formiga,M. F. ,et al. EFFECT OF AEROBIC EXERCISE
TRAINING WITH AND WITHOUT BLOOD FLOW RESTRICTION ON
AEROBIC CAPACITY 1IN HEALTHY YOUNG ADULTS: A
SYSTEMATIC REVIEW WITH META-ANALYSIS[J]. Int J
Sports Phys Ther, 2020,15(2): 175-187
[19]Thomas,H. J. ,B.R. Scott,and  J.J. Peiffer. Acute
physiological responses to low—intensity blood flow
restriction cyclingl[J].J Sci Med
Sport, 2018, 21(9) : 969-974.
[20] . TR mmR&EAFTREEBTEZHHNAK
EEZRMD]. L& FEEFFR, 2020.
[21]Corvino,R.B. ,et al.Speeding of oxygen uptake

controlled

kinetics is not different following low—intensity
blood—flow-restricted and high—intensity interval
training[J]. Exp Physiol,2019,104(12): 1858-1867
[22]Silva,J.C.G. ,et
Perceptual Responses to Aerobic Exercise With and
Without Blood Flow Restriction[J]. J Strength Cond
Res, 2021, 35(9) : 2479-2485.

[23]Bennett, H. and F. Slattery. Effects of Blood Flow

Restriction Training on Aerobic

al.Physiological and

Capacity and
Performance: A Systematic Review[J].J Strength Cond
Res, 2019, 33(2) : 572-583

[24]S1ysz,J. ,J.Stultz,and J. F. Burr. The efficacy of
blood flow restricted exercise: A systematic review
& meta—analysis[J]. J Sci Med
Sport, 2016, 19(8) : 669-75

[25]Loenneke, J. P.

and without different degrees

,et al.Effects of exercise with
of blood flow
torque and
activation[J]. Muscle Nerve,2015,51(5):713-21.

[26]Kim,D. ,et Effects of

Vigorous—Intensity and Low—Intensity Blood Flow

restriction on muscle

al. Comparative
Restricted Cycle Training and Detraining on Muscle
Mass, Strength,and Aerobic Capacity[J].J Strength

Cond Res, 2016,30(5) : 1453-61.
[27]Abe,T. ,et al.Effects of Low-Intensity Cycle

Copyright © 2022 by authors and Viser Technology Pte. Ltd.

Training with Restricted Leg Blood Flow on Thigh
Muscle Volume and VO2MAX in Young Men[J]. J Sports Sci
Med, 2010,9(3) : 452-8.
[28]Esparza, B. N. The

endurance

effects of a short-term
with blood flow

restriction cuffs versus ACSM recommended endurance

training program

training on arterial compliance and muscular
adaptations in recreationally active males[D]. Texas:
The University of Texas Rio Grande Valley, 2017

[29]Ursprung,W. and J.D. Smith. The effects of blood
flow restriction training on VO2max and 1.5 mile run
performance [C]. Western Kentucky

University: International Journal of Exercise
Science: Conference Proceedings, 2017

[30]Corvino,R.B. ,et al.Four weeks of blood flow
restricted training increases time to exhaustion at
cycling exerciselJ].Revista

severe intensity

Cineantropometria E Desempenho
Humano, 2014 (16) : 570-578.
[31]de Oliveira, M.F.M.d.,et al.Short - term low -

intensity blood flow restricted interval training

Brasileira De

improves both aerobic fitness and muscle
strength[J]. Scandinavian Journal of Medicine &ence
in Sports,2016,26(9):1017-1025

[32]Libardi,C. ,et al.Effect of concurrent training
with blood flow restriction in the elderly[J].J
Sports Med, 2015, 36 (05) : 395-399.
[33]Taylor,C. W.,S. A. Ingham, and

R.A. J.E. p. Ferguson, Acute and chronic effect of
sprint interval training combined with postexercise
blood - flow
individuals[J]. Experimental
Physiology, 2016, 101 (1) : 143-154.
[34]Corvino, R.B.,

interval endurance exercise at different levels of

restriction in trained

et al.Physiological responses to

blood flow restriction[J].European Journal of
Applied Physiology,2017,117(1):39-52
[35]Kraemer, W. J. , et al. Understanding the science of
training: An evolutionary
perspective[J]. Sports Med, 2017,47(12) : 2415-2435
[36]Bodine, S. C.

regulator of skeletal muscle hypertrophy and can

resistance

,et al. Akt/mTOR pathway is a crucial

prevent muscle atrophy in vivol[J].Nature Cell
Biology,2001,3(11):1014-1019

(37184, tw i PR %3 2k o Bz L 2R 5 (B RIAL® [J]. 4k &
#%,2019,39(4) : 71-80.

83



@" VISER

2022 % 3% 5

[38]Loenneke, J. ,et al.The anabolic benefits of
venous blood flow restriction training may be
induced by muscle cell swelling[J].Medical
Hypotheses, 2012, 78(1) : 151-154.

(39188 X ¥, %. 1 [F 8 & 9 i vj IR ) x¢ 8 3 3% & ¥ 32 7
B M oz e o owm Ul % B &k F O
#.,2019,55(05) :8-13

[40]0zaki,H. ,et al.Metabolic and cardiovascular

i

responses to upright cycle exercise with leg blood

flow reduction[J].J Sports Sci
Med, 2010, 9 (2) : 224-30
[41]Mendonca,G. V. ,et al.Metabolic cost of

locomotion during treadmill walking with blood flow
restriction[J].Clin Physiol Funct
Imaging, 2014, 34 (4) : 308-16

[42]Loenneke, J. P. ,et al. The energy requirement of
walking with restricted blood flow[J].Sport
Science,2011,4(2): 7-11.

[43]Karabulut M, Garcia SD.Hemodynamic responses
and energy expenditure during blood flow restriction
exercise in obese population[J].Clin Physiol Funct
Imaging,2017,37(1):1-7

[44]Mendonca, G. , et al. Effects of walking with blood
flow restriction on excess post—exercise oxygen
consumption[J]. Int J Sports Med,2015,36(3):11-18
[45]Rodr 1 guez—Marp. eroyo, J. A. ,et al.Relationship
between the talk test and ventilatory thresholds in
cyclists[J].J Strength Cond
Res, 2013,27(7) : 1942-9.

(461 1 IE. Ak 3¢ 1% M A 4 v PR %) 32 2 52 B2 1P 48 AT Y
MATED] FEAR TR, 2022,26(8): 1154-1159.
[48]Loenneke JP, Thrower AD, Balapur A, Barnes JT,
Pujol TJ. Blood flow-restricted walking does not

well-trained

result in an accumulation of metabolites[J].Clin
Physiol Funct Imaging,2012,32(1):80-2.

[48]Yasuda T, Abe , Sato Y, et al. Muscle fiber
cross—sectional area is increased after two weeks of
KAATSU-resistance

twice daily

84

training[J]. International  Journal of Kaatsu
Training Research, 2005, 1(2):65-70

[49]Yudai T , Yutaka N , Seiji A , et al. Rapid
increase in plasma growth hormone after
low—intensity resistance exercise with vascular
occlusion[J]. Journal of Applied
Physiology, 2000, 88(1) : 61-65

[50]Takarada Y, Takazawa H, Sato Y , et al. Effects
of resistance exercise combined with moderate
vascular occlusion on muscular function in humans[J].
Journal of Applied
Physiology, 2000, 88 (6) : 2097-2106

[51]Faust K B, Chiantella V, Vinten—Johansen J, et
al. Oxygen—derived free radical scavengers and
skeletal muscle ischemic/reperfusion injurylJ].
American Surgeon, 1988,54(12):709

[52]Hammond B,Hess M L.The oxygen free radical
Potential
injury[J]. Journal of the American College of

Cardiology, 1985,6(1) : 215-220

system: mediator of  myocardial

[63]Jbsm  A,Blg B.Vascular Dysfunction in
Ischemia—Reperfusion Injury -
ScienceDirect[J]. Annals of Vascular

Surgery, 2005, 19 (4) : 572-584.

[54]Loenneke JP, Wilson JM, Wilson GJ, Pujol TJ,
Bemben MG. Potential safety issues with blood flow
restriction  trainingl[J].Scand J Med  Sci
Sports, 2011,21(4) :510-518

[55] Renzi C P, Tanaka H , Sugawara J. Effects of leg
blood flow

cardiovascular

restriction during walking on
function[J].Med  Sci
Exerc, 2010, 42 (4) : 726-732

EEEAN: BEE (1988-) F, Wik, &K MA, B
TaEE, TMNEEFR, R A B RE; B
XHEF (1975-) &, Kk, Z#A, H#LE, BI#HEK, |-
MAEFZIR, R E: BHEF; #EA (1995 F,
ik, TR MNAL Bl S, TNEEFIR, B A M
EHRE

Sports

Copyright © 2022 by authors and Viser Technology Pte. Ltd.



