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The Effects of Isokinetic Exercise on Knee Joint Combined

Russian Current Stimulation

Dong-Hoon Kim', Ho-Bal Jung?

'Department of Physical Therapy, Graduate School of Hanseo University, Seosan; Department of Physical Therapy, Ansan University, Ansan, Korea

Purpose: This study was conducted to determine how stimulation using Russian current changes isokinetic exercise performance of

quadriceps muscle and its antagonist muscles.

Methods: Subjects were 20 20-year-old healthy adults who were instructed in the flexion to extension of knees in angular velocity 60°/
sec and 180°/sec using a Biodex (Biodex system 3). We measured the difference in muscle performance between the Russian current
stimulated at the same time during the flexion to extension of knees and not stimulated.

Results: The results showed that when Russian current stimulation was applied at the angular velocity 60°/sec, the flexed and extended
muscles and the angular velocity 180°/sec increased significantly, but the peak torque of flexing muscles at the angular velocity 180°/sec

did not increase.

Conclusion: These findings suggest that Russian current stimulation with isokinetic exercise of the knee joint could affect the quadriceps
muscle and its antagonist muscle performance of muscle strength and endurance.

Keywords: Electric stimulation, Muscle contraction, Muscle strength, Endurance
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Table 1. General characteristics of the subjects

Group Gender N Age (year)  Height (cm)  Weight (kg)
Experimental Male 5 221422 164.6+7.3 55.5+6.4
Group Female 15

352 www.kptjournal.org

Dong-Hoon Kim, et al.

us]
T g
Q‘(D
> o
)
rlr(fng,
g3
Mo w
> @
8
=2 @
o =
&8
» o
o =
o2
H @
o 3
* g
U B
o £
rud
1
Omlo
o,
N
N

= 7)%s #HAL 191 Biodex system 3 (Biodex Medical System, USA)

2 @
% Q= Aol Lo & AIRE(ICC> 090 7T i 54
4
2 ol gsto] SBWEAES 2

4 22 T]§A)7] 5 (DominanghS 15 T, 2{XI9t A
Aotk Fol & 24| 5te] ofel 2 (Forearm) 9]
W o)Al simulation) & & ., WA 5| L2 P ZeiA o)
Fof ol7l, 2k ATk W Heje

A 2
tlo
1)
>
)
o
£
m
il
o
op
of

oE K
ox
s
k=
P

o
2
=2
>
o o =
N
N
il
i1t
>
ol
ol
¥R
s}

TEOE AT E AR ATl ol L HE UL
7] §1a 2919 HLof AR AFT 7
Zr 1 of A Y] 22 (Rectus Fem-
oris) ] -5 YO7H F52 LA = B9 Wiel et vl
25 A7 do7)= WEHIE 30 bps, AT (on-off ratio)= 1:3.2
= Aol 2alt MRS A8ste 4-1-oF 285 t=
-0l tf3}o] #5-] 7% (Flexion) 2} $H(Extension) &2 4314
Stol, Z|oighat 215230 ARt dlol8E = sh ik AAF Rt
AR 1o 2 AAISEIAL, w3l | ol SRt At

=
o
;Y
e

%]_tm A

o
ot
N
)
e
N
>
N

60%/sec2] Z}-

1b
H
z
&
1o
N
1

o

oM.

ox

A
al

ol

Al

[ s |
FAARES 1050 2 AAsigon], A IE SIS i)
A

P ARE A F90L M P A9 THIR Y

e T ST |V

-

60sec®] 2 7S AL BT A5

r
pis RIS = |
© Ol AHE-8IAL, 180%sec?] ZHiiers AR S 2
A =
=

3.

H 95Le] A2 A 2]+= Window SPSS 18.0 version A 2 1340
2 o)1) LE o] Wit 9 EEMAE AESIk ek 2l
RIS AT o] nh2 2 W o] 2 4 olE A
S57] floke] th-s- 322 7 (Paired ttest)S- o]-85Fo] EASHIS

] BLE A §0) L <0055 Sl

%

J Kor Phys Ther 2015:27(5):351-355



Isokinetic Exercise Using Russian Current

1. S-S B2 2(60°/sec)
ZH&I 60%secol| Al F-EHE HO 854 el A B
= S A Y B 13095+ 3733, {150 ot
2(peak tq/bw)2 23725+ 52.84, A5 & A= (total work)
573.87+150.54, <t T}9(average power)+= 79.08 £22.76 0. =2 F At
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4 2 S| ZE2 A7 (180°/sec)
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Table 2. Muscular strength of the knee joint (60°/sec)

[tem Non stimulation Stimulation t-value Sig.

Extension Peak torque 111.70+£37.60 130.95+37.33 -6.288 <0.001*
Peak ta/bw 201.17+52.85 237.25+52.84 -6.473 <0.001*
Total work 497.21+169.66 573.87+£150.54 -4.274 <0.001*
Average power 62.57+23.89 79.08+22.76 -6.919 <0.001*

Flexion Peak torque 49.88+14.22 59.68+18.98 -5.583 <0.001*
Peak ta/bw 90.43+£19.97 108.16+28.06 -5.630 <0.001*
Total work 249.49+93.97 309.83+£104.10 -3.847 <0.001*
Average power 29.63+12.43 40.44+£15.17 -5.850 <0.001*

Values are mean (m) £ standard deviation (SD).

tq: Torque, bw: Body weight.

*p<0.01.

Table 3. Endurance of the knee joint (180°/sec)

[tem Non stimulation Stimulation t-value Sig.

Extension Peak torque 74.05+24.46 84.98+20.11 -4.292 <0.001*
Peak ta/bw 133.63+34.38 154.12+25.38 -4.332 <0.001*
Total work 697.03+261.07 795.07+200.63 -3.499 0.002*
Average power 109.39+46.53 130.17+34.67 -4.390 <0.001*

Flexion Peak torque 37.13+14.63 71.57+129.35 -1.235 0.232
Peak ta/bw 66.92+21.33 79.17+25.69 -3.434 0.003*
Total work 358.61+170.39 461.31+177.81 -3.773 0.001*
Average power 52.68+27.95 69.79+28.88 -3.927 <0.001*

Values are mean (m) + standard deviation (SD).
tq: Torque, bw: Body weight.
*p<0.01.
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