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The effects of isokinetic exercise with acute blood flow restriction

on isometric quadriceps strength, muscle fatigue,

and muscle contraction displacement

Eonho Kim, Bogeun Lee, Sunhye Kim, Keehyun Kim, & Kwangkyu Lee*

Korea Institute of Sport Science

[Purpose] The purpose of this manuscript was to investigate the effect of high and low speed blood
flow restriction versus non-blood flow restriction isokinetic exercise on isometric muscle strength, muscle

fatigue, and muscle contraction displacement. [Methods] The subjects were consisted of ten males

without non-specific muscular skeletal disease. They were classified into four training groups: @D high
speed(300°/s) without blood flow restriction, @ high speed(300°/s) under blood flow restriction, 3 low
speed(90°/s) without blood flow restriction, @ low speed(90°/s) under blood flow restriction. Before and
after the intervention, all of the subjects underwent measurements of isometric quadriceps strength,
muscle fatigue, and muscle contraction displacement. [Results] In regard to isometric quadriceps strength

before & after intervention, there was no significant difference between groups. For the lactic acid

measurement before & after intervention, there was a signigicant difference between groups(p<.05). Also,

there was a significant difference between groups(p<.05) in muscle contraction displacement in terms of

Dm but there was no significant difference between groups in terms of Tc [Conclusions] Isokinetic

exercise with blood flow restriction had effects on lactic acid and muscle contraction displacement.
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Table 1. Characteristics of subjects (Mean + SD)

Age Weight Height  %BW SMM
(years)  (kg)  (cm) (7o) (kg)

Male 30 7757 17854 2029 34.99
(0=10) 42.7080 +8.9543 +£5.9995 +2.4329 +3.4565

%BW: percent body fat: SMM: skeletal muscle mass
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Table 2. Schematic diagram of study process

PRE Lactate ™G Isometric test

Randomized cross-over

* N_BFR + Isokinetic exercise(300°/s)
Intervention  « BFR + Isokinetic exercise(300°/s)

* N_BFR + Isokinetic exercise(90%/s)

* BFR + Isokinetic exercise(90°/s)

Set, Reps 3set * 10 reps
Rest 30 sec
POST Lactate T™MG Isometric test

PRE: pre exercise; POST: post exercise; N BFR: non
blood flow restriction; BFR: blood flow
restriction: TMG: tensiomyography
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Fig. 2. Graphical Model of TMG
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29.73+5.54
28.64+5.25
29.96+5.51
8.68+2.18
7.5142.02
7.4542.06 '
6.80+1.52
4.01+1.72

Group
289.1+62.82
320.6+50.41
298.3+43.53
323.5488.81
31.02+6.52
32.33+6.69
31.88+6.57
31.09+5.37
7.64+2.84
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7.94+2.26
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1
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Table 3. Changes in Isometric strength, Tc, Dm & Lactate
dh
f
1.627 1.078 326
757 1277
991 803
029" 004" 29.495 "
083 3.156 109
045
.168 9.049 .015
938 358 042"

6.422 !

Factor
N_BFR _300°/s
BFR 300°/s
N_BFR 90°/s
BFR 90°/s
N _BFR 300°/s
Te BFR 300°/s
N _BFR 90°/s
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Isometric
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6469 032"
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1.53+.27

1.45+39

6.22+1.09
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1.74+.35

Lactat
A NBFR 90%%s
BFR 90°/s
blood flow restriction: 2{.05. ~p¢.001
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Fig. 3. Changes in displacement(Dm)
N _BFR: non blood flow restriction; BFR: blood flow restriction;
"p<.05, "'p<.001; #: comparison between groups; “p<.05, #p<.001
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Fig. 4. Changes in lactate
N _BFR: non blood flow restriction; BFR: blood flow restriction;
"p<.05, "'p<.001; * comparison between groups; “p<.05, #p<.001
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