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The Effect of Vibration Training Pre-eccentric
Exercise on Delayed Onset Muscle Soreness of Triceps Surae
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Abstract This study examined the effect of VT(Vibration Training) on the symptoms of DOMS (Delayed-Onset
Muscle Soreness) before induced by eccentric exercise of the left leg triceps surae. Twenty one healthy adult
men and women who had not participated in a regular exercise program for the lower extremities were assigned
to one of two experimental groups: vibration training group, Control group. We measured the VAS(Visual
Analogue Scale), ankle plantar flexor strength, triceps surae circumference, CK(Creatine Kinase) before and after
exercise and 24, 48 and 72 hours after eccentric exercise. After inducing DOMS, VAS showed significant
differences between groups at a point of time 48 hours, and showed significant differences within groups in
accordance with the time of measurement(p<.05). Plantar flexor strength of groups with VT did not show
significant difference between groups but, showed significant differences within groups in accordance with the
time of measurement(p<.05). Triceps surae circumference of groups with VT did not show significant difference
between groups but, showed significant differences within groups in accordance with the time of
measurement(p<.05). CK of groups with VT did not show significant difference between groups but, showed
significant differences within groups in accordance with the time of measurement(p<.05). As a result of the
study, VT prior to eccentric exercise is effective to inhibit pain. So, this method can be suggested to prevent
DOMS in doing an unfamiliar activites.

Key Words : Eccentric exercise, Vibration traiing, Delayed onset muscle soreness, Triceps surae

WAIA R}« 0]2k3](whlee@syu.ac.kr)
HAed 11d 109 11 Y (12 119 119 114, 22 1149 129 05¢) AL 114 129 13Y

5789



27l et 250 Qs 33 «n A} e os_
- AE il Yok 5]

]

B 58 AU HelIL A4 255 ANSHOR
= L% Z(soreness), W-ar(swelling), L] 74, 17
84719 £ 52 5 4 glov] $23} Bus gl
QpeHET, eEER W) BEGY, AU, et
S ojgk AT ARG 2T 4 Yo E3k &5
9 AU TEFE TS ol el 2200
Slof 2 AEol H7] thRol3] AN 2EFe A

A2 :2]ef EFloly T12|al A ARElAl 2 A

ItH4]. A1Ad 2559 34 43 E 9
9 A AA7|A=HTENS), YA &, E52E
HEo] AgEoms), T 71548 T
=S|

H
“;doz

P

oh‘.iﬂ
EO

¥ op b off & Jo ko
ju
o
N
fu

W ey

13l REERAO] AGETL JIrHe] WFEAL nfS
A2, AR BEo] S7HS), A 2], 22
HI3,10150] Fofet G viAeka B gk

Bakhtiary 5312 A%

T Cj [}
R 1 180 s ABR ARITE, ST B
=

O
Lo 1:_Lx'i'_fll{}— ?:}-%O_ﬂ | Zr4x, €% CK(creatine kinase)4™
3}41 31, Torvinen 5[9]-& ©7|7+e] HAIZ
A Botel] shx) Ae] 2efsh A #e5o)
& Ei’é‘]—cﬁﬁ} Torvinen %[10 KX 47H%7]'94 AR

M
olN
N
i
HI
SR
R

ot Delecluse[12]2 125+ 59t
Ag H4et At sx9] AR s

2 714 et B aske] o]yst o
E3| AEZo] R2FHoZ FIV} 9SS U=

R
o
o T

2
s
Jo
lo
o
N
=
il
N

U U - TR (N

ST = o )

tlo

of
o

o
8oy
my
<
N
f
ot
(%

olo F
31_'4
r“ Lo rﬁ
o
T,
o
1,1
£
I-H
ot
e "

o ]9 AA FAolLt w1z
£ 22 HYlE ol
7]

L'_L
hil
t *JﬁHoﬂ %}f& Ate =

= R
ko] Apol= AN EH?——E#E’J s e

B AR oo go} T2 BIE A ST + 9
ok web B ApelHl FAE AEEHl w7
Aol BRI RS oI A9 O 21y
$2% SR T ABEAS 28] o] 02 E#E
T5rE U AS=52Y 29, sEY =4,
CK(creatine kinase)5> Fote] ot il XA T:L%%‘
ddla 2o MZ-& HokS MM} s},

AN
=

ﬁ
mlm

2, A7eH
2.1 TChA

A 20049 A Aol 2198 oz
73715 WA ST KA AP At &
Aol 2T 74 2 U AS2RT A TF
FE AU A A Z2AA L ABA] 24 9L
B A A S W R EE AR 25 B AE
Algfatg.om wE EH*PXF 48 S22 e

2.2 MEHz}
AEe 20099 49 195 20207H) & 209 FF

1220) 2]3) 2192 EH/}}Z}% A 5hod

Y| At A7 i
A2 AEEALT 2o Weleh Z2F diid A=
Aol Fofstr] 2441 A W A5 %94 =8, o}E]
Ed, % CK 25 S4stgen, 15EdTe 5tF
AFRTS] T 9ol 5B NS FAth AR &
F o B 15%0] AR 71&<] EYEdeA 60 &
2t 35~36 step/min® 2 FZ F= A &5 T3l A
A LE5E FEAHCH13], 250] FUaL 244t
T, BAZE F, AR F BEeE, WS A5 2

2 o] X A=E A857] 918 60 Hzo 2157
(Model 4196 120VAC, WAHL CLIPPER CORP, USA)E A}
gt on, shgol FAF A7) o8| vlEZa}t 74z}

nl£9] 12 X AQl sEAk

= 220] ZopRolo] S A g
ahiet

AU ST MARE T 48ARE F A F 55



AP &5

=9

T &do] sHETSY XA ZE5l vAe IF

p<O0DE olgsto] Zsteich @Al 19o] BelX2A
o4 el A 100 mme] o] EA|Elo] U ohe 4
A8 olgalon], Ao A% B BFo| gl o}
oL AehE Uiehife, vitE 22 582} 2]
o 71§ FA FFOR Hoste] 1 Al TR
A 55 HEE EASES SHerh4]

2

915 w8 A2 2eg 245 A9 wad

Al(Model 01163, Lafayette, USA)E AR5} 28=
HEH AAlA EEZ 90 FAIZE AJeollA] Zy

S 32 Wejste] F 3ol 24 HAIStH, et
712 3HATH1S).

=]
=
%
A
T

flo &Y rlo

By

2.4.4 StEIMEZO| S Lo|
& (swelling)> FAZQ &4 AHE A& &
& Ao R, FAH(medium-high) =] A1
7HA 3L QleH16). ¥1% 3t o] LA =S ZA5}]
StEFZe 2l E S ARESlo] 5%
== 199 XgqAPF e EAXE 7R3 £9)3
ofgff 6inch A HollA] AL whet 77t =X
Bro] e Z48HAcHs].

i 2w rp

~| oX

o

b4

g2 do
o Mo K 4o

AL & F 43] AEPon, EH H3] & A Eelstod]
Z vz FHEA7|(SPOTCHEM EZ SP-4430, ARKRAY
Inc, Japan)E o] &ato] AAFSIYIT]

24 X224

& A= SPSS version 12.02 ©]&38to] FA 4L
sttt AA| tj/4dA= Kolmogorov-Smimove ©]-§3t 3
T A T AR TPEE WSSt SAAI A A
o o] Aol S H7]9Ia AR Hone-way ANOVA)
2 0 $51UT, AFAHE Turky et Sl5ick. SR
ofl e ek 7be] Ho] AHS wliLsl] Slete] B -
AES AAlstglen, T=jal yhE SHA)7] el ek
2be] Afolol gk vhel Aolg w7] Sl =AY o]
BATE A (repeated measured two-way ANOVA)YS A1 A]5}91

5791

on, FopF(a) 052 3]

[Z 1] o3 5284 34
[Table 1] Homogeneity test of subjects

sl 2t 2
(n=11) (n=10) i
A (/o) 7/4 6/4
A (A)  26.13+0.51 26.30+2.45 0.941
A% (ke)  63.18+8.29 61.70+6.45 -0.457
7] (cm)  168.86%6.45 169.40£7.93  0.171

[ 2] didAe] S50 584 vl
[Table 2] Comparison of Homogeneity of Dependent
Variables of Participants

e E A EE t
(n=11) (n=10)
53 0.00£.00 0.00+.00 n.a
< (ke) 64.19+17.02  33.16%2.47 -0.269
SHE]EHI(em)  33.64%2.84 33.1612.47 -0.415
CK(U/L) 131.64£52.51 133.50+56.31 -0.078

CK: Creatine Kinase
n.a: not application
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[Table 3] Change of Dependent Variables between Groups
during Vibration Training

A 7k BRPRe N FEEe W kel fole

<05), ¥ W w4 ZHA7)
HYTHp<01). T3 241719k
SIS ST Aol
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[Table 4] Change of Dependent Variables at each
measuring point between groups

A7) AeEAL Bty .
(n=11) (n=10)
SHbd 0.00+.00 0.00+.00
e 244 14.36+7.60 16.60£8.75  0.626
("X;’) 484] 15.0049.25  30.70+11.69"°% 3.429"
= 724 7.09+5.61 11.80+6.64  1.760
F 3.642" 11.241"
SHbd 64.19£17.02  62.29+1523  -0.269
S 244 624841778 51.87+14.08 -1.505
E‘kgﬁ) 484  62.62+17.97  54.29+15.74 -1.125
724 63.99+16.74  59.67+15.34 -0.614
F 0.029 1.003
oubxd  33.6442.84 33.16+2.47 -0.415
g 244 34.11+2.84 34.45+226  0.294
= 484] 34.37+2.02 34.48+238  0.112
(emy 724 34.15+1.93 34.12+2.34  -0.037
F 1.032 25.060
SHbd 131.64+52.51 133.50+56.31 0.078
CK 24A]  208.18+56.61' 282.00+108.46' 1.938
UIL) 484]  206.36+91.98 245.50+51.13' 1.187
724 213.27+54.23' 252.20+61.21' 1.546
F 3.840" 7.975"
"p<0.05

CK: Creatine Kinase
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Hel Agd A= B+4AE  F
A 7+ avas
Zck 895.394 1 895394 5728
e 93 2969.876 19 156.309
° f A o 5743374
& %
G 7] 1888.575 2 944288 32.690
AZIXAeE 538099 2 269.049 9314
93 1097.679 38  28.886
Aok 7+ avs
Zck 829.681 1 829681 0.786
e O 20052.456 1 1055340
B 1= 2 e
ke) )71 504.491 3 168.164 35.554
AZIXZgE 241009 3 80336 16.985
93 269.600 57  4.730
A 7+ avas
Ak 8.573E-03 1 8.573E-03 0.000
StE oz} 415.920 19  21.891
I g e e
(cm) Al71 13.041 3 4347 9459
A7|XAek 1.869 3 0.623 1356
93 26.194 57 0460
Aok 7+ avs
Zck 30954.085 1 30954.085 1.912
cx A 307573.582 19 16188.083
Aa U avad
UL 7 167502.787 3 55834262 55.096"
A7IXAE 13567.549 3 4522516 4.463"
93 57763927 57 1013.491
"p<0.05

CK: Creatine Kinase
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