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Effects of Low-Intensity Blood Flow Restriction Exercise and High-Intensity
Resistance Exercise on Biceps Muscle Activity and Hemodynamic Variables
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This study was to provide of an effective blood flow restriction exercise program by quantitatively comparing and analyzing muscle activ-
ity and hemodynamic variables by conducting blood flow restriction resistance training on the biceps brachii muscle for judo athletes. In
this study, a group of 10 people who applied low-intensity(1IRM 30%) strength training by combining blood flow restriction on the biceps
curl wearing a cuff with a pressure degree of 160mmHg, high-intensity(1IRM 70%) The results of the 8-week exercise program for 11
people in the group that only applied strength training were as follows. After low-intensity strength training with blood flow restriction,
the muscle activity of the biceps increased significantly(z€.05), but there was no difference in hemodynamic variables. After high-in-
tensity strength training, the muscle activity of the biceps increased significantly(2<.05), but there was no difference in hemodynamic
variables. In comparison of changes between the two groups, there were no significant differences in any variables. In conclusion, it was
found that the effect of high-intensity resistance training can be expected from low-intensity resistance training to which blood flow re-
striction is applied. Therefore, seeing the results of increasing muscle activity without using high exercise intensity, it is judged that an
exercise program that restricts blood flow is an alternative training method that can improve muscle function, It is thought that it will
help prevent fatigue and injuries caused by high-intensity training as well as basic data suggesting effectiveness.
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ltems BFRE(N=10) HIRE(n=11) sig.
Agelyears) 2410206 2343+399 420
Height(cm) 1767144 .26 178674513 295
Weight(kg) 723248 11 748319 21 148
BMi(kg/m2) 2334+354 2413+392 524
SBPMmHg) 11967+10.84 114 67+11.44 919
DBP(mmHg) 841916 42 82.32+7.13 425

BFRE: Boold Flow Restriction Exercise
HIRE: High Intensity Restriction Exercise
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ZHroot mean square; RMS) & &% 3 3 Abdo] ZH" MVIC
of 7} &8 djulste] 2MVC o= ksl sihel ¢ 9 ©]
34, 2017).
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5 % 1589 F4 Fo =HsithSociedade Brasileira de
Cardiologia, 2016).
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2013).
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A Wde] 529 HEME AE 7 128 HHDE 2k AE Alo]] BFRE(n=10)
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£2 25 2 MAP 94 9447 12 965.92+7 34 0824 687
Exercise Program PP 36.8416.54 3416942 -2.755 162
Warm-up Stretching 10min HR 68,15+14.34 751211514 -4.282 ar2
. Low-intensity blood-restricting exercise DP 8143381984 12 8634184212798  -4842 061
R(#laﬁge 1RV(30%), 10set, 30~15rep, rest time: B0sec B
(Biceps cur) High intensity resistance training BMA: Biceps Muscle Activity(%); SBP: Systolic Blood Pressure(mmHg);
1RM(70%), 10set, 12rep, rest time: 2min DBP: Diastolic Blood Pressure(mmHg); MAP: Mean Arterial
Cool down Stretching 10min Pressure(mmHg); PP: Pulse Pressure(mmHg); HR: Heart Rate(opm); DP:
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E5 FEH 23 YN 9 Eelst wolo) vist bl

HIRE(n=11)
ltems t p
Pre-test(MSD) Post-test(VHSD)
BVA 345617 56 41 25+4 21 -5143 (02t
SBP 1146711 44 112.23+10.25 1347 324
DBP 82324713 8444909 2140 248
MAP 91184873 94.23+9.28 -3056 148
PP 33.38+828 30,16+6.29 -3756 132
HR 7045+12.28 7545+17 28 4282 097

DP 81132542321 52

0,06

BMA: Biceps Muscle Activity(%); SBP: Systolic Blood Pressure(mmHg);
DBP. Diastolic  Blood  PressurgmmHg); MAP:  Mean  Arteriadl
Pressure(mmHg); PP: Pulse Pressure(mmHg); HR: Heart Rate(opm); DP
Double Product(opm/mmHg)

8232341254854 2842 174
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Hog fofgt A7t gl AoE Yehth HasuelMe
BFREOIA] Z2 7% AL AMEUINETE HE B(VEH.R) 27}
597, HREIME= =278 Hg AMILIYED e F
(M2 F718tem, BAZCE o A7t e ASR
R B8k W9k BFREOIA 208 A8 H(ME36.84) KTk
HE F(M3416) a3k, HREAAME Z2a5 A8 A
(ME3339 BT AL I(IE3N.16) 7HAastom, BAHOR fo)%
Zol7} §le ASE Jehith Al BFRECIA 228 A&
AME6S15) BT AE I(ETB.12) 2748193, HREAE =27
A AE AME0.45)RT e F(METH.LD) 7185 om, BAF
2 fFYs A7t gl AoE et 8|3 ATkasu g
& BFRECIA Z23 2|8 A(MS143.38) et 28 F(ME8634.18)
Z71819al, HREAAE T2 73 28 A(ME8113, 25)1@} HE S
(MES232.30) Z71st90om, BAASE fofgt o7t §le Ho=
UrER T

MU= EFAE 230

Pre-test Post-test
fems (M:SD) (M+SD Fooop
g B8MBI2 4119+
BVA — = 195 248
P sag6i756 41250421
(n=11)
g T9ETH08t 1162841125
sep —r 1725 213
P 1apre1144 1122841025
(n=11)
g BATSBR  8523:628
DBP —r 1218 342
P somi71s  s1441900
(n=11)
g TR By
MAP — o 3329 128
IR gi1gi873  9428:928
(n=11)
g P8BS 316:042
P —e 1843 229
I xsmig8 30161629
(n=11)
g s34 751241514
T 1942 251
(e 704541228 7546:1728
BIRE 814338 8634.18
=10 4198412 4012798
P ThHrE s wm R
=11 2B 4054354

BMA: Biceps Muscle Activity(%); SBP: Systolic Blood Pressure(mmHg);
DBP: Diastolic Blood PressuremmHg); MAP: Mean Arterid Pressure
(mmHg); PP: Pulse Pressure(mmHg); HR: Heart Rate(bpm); DP: Double
Product(bpmy/mmHg)
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