T A R

ﬁ 2021 4 3 57405 11 3]
>/ CHINA SPORT SCIENCE AND TECHNOLOGY

Vol.57, No.11, 59-66, 2021

E&WH:

Sk BRI AAAF L 53 B R
40 B (LGZD202002) ; & 7 Atk
R P EFAR B (LGY201603);
hile R R S L R
(2019T120441) ; iz HAxH L
BREESHFADRKIAL 255
BoP E A HITE SIS F BT B

HEEIEEE T

FRA(1982-), % , &l 44% , &,
E BB T 6 AE NI G5 R IR
1 & , E-mail : zhangfan@nfpc.edu.
cn,

1B B :

LA RAKRERER, 25 &K
210023;

2. FITTER S, T i 210023;
JAFFRMRFHT LK,
£ B HKEh 27514;

4T EREHAFR, LA
7 210046;

5. 7R ER/REEF TS, LT 100142
1. Nanjing Forest Police College,
Nanjing 210023, China;

2. Nanjing Normal University, Nan-
jing 210023, China;

3. University of North Carolina at
Chapel Hill, Chapel Hill 27514,
USA;

4. Nanjing Vocational College of
Information Technology, Nanjing
210 046, China;

5. Air Force General Hospital, Bei-
jing 100142, China.

X EHRS:1002-9826(2021)11-0059-08
DOI: 10. 16470/;. csst. 2019102

FHIR] g (P55 LI AN IR 9 T X

XF T RN B 5

Effects of Different Amplitude and Frequency
Vibration Modes on the Performance of Lower
Limb Neuromuscular with the Same g Value

MR EATRS RS E LM C R, RESE
ZHANG Fan'**", WANG Zhuying’, JIANG Qinhua’,
LIN Rong’, WU Zhijian’, SONG Yanliqing’

W OE. B8 KR g A AT R IRFIFE S RIE A X, 5T T AP 2 LA A I
AL KM E, Fik:28 82X, FH20342.1%, 551682437 cm, KR 63.5+
4.1kg, BT %A SR (HF+LA,32 H2/1 mm) . F37 % %08 (MF+MA, 18 Hz/3 mm) .
{47 % 5 38 (LF+HA,3 Hz/114 mm) 5 42 4] 28 (CON)4 #p 9l AL X, B & & 45 F 3ok
F E(CMY) 548 7148 (PT) T R4 H R4 A M ik kot SR E LA 35415, &%
(acute effects, AE) 523638 2, %X & o B 56 4 FF ) 45, F D 3T J6 9 F) 847 B & 2 )
X ; K HA %@ (chronic effects, CE) = 3a i, X H RALS B E Lk 440, £36% 418 B .48 3
ROGRF D, FFENGNEHATE T FM K, 4R AEHS, &4 PT. TM,, H, /M,
BALA R EEN S AR RER LB EEF, M MF+MA 2865 CMI & Z ik 2 %34, LF+
HA £849 $P3R Ak 50 A B 25 %, CON 2842 SN SR R RE M WUUIE 84 fik st A 2.2k . CE#R %,

B CMI &S A B X3 HFF LA v kLA Esr sk 2234 /M, 5 H /M,
BETH, BT PRI T A LERT  LFFHALG T/M,, B F EF B X T4

max

213);CONZLE T B8 R FHF ;MF+MA 24 H /M 23 EF;m CONART
SNIR AR GE AR A B F Y, it ZEHF+LA 5 MF+MA 33 2 #U5 , T 4K o35 3)
AP R TGN S A Y ) Bk B AL, BLxE MR 64 AR E A R F i @ LF+HA
XA BAR K, 7T 3 hmy BATIR 69 3% b

SKBEIR : g A IR i Tk s A 22U M AR R

Abstract: Ojective: To explore the acute and long-term benefits of different combination modes
of vibration frequency and amplitude for lower limb neuromuscular manifestations under the
same g value. Methods: 28 healthy male college students were enrolled in the study, with an age
of 20.3£2.1 years, height 168.2+3.7 cm and weight 63.5+4.1 kg. The independent variables
were high frequency low amplitude (HF+LA; 32 Hz/I mm), medium frequency amplitude
(MF+MA; 18 Hz/3 mm), low frequency high amplitude (LF+HA; 3 Hz/114 mm), and no vi-
bration intervention control group (CON) training mode. The dependent variables include the
counter movement jump height (CMJ), peak torque value (PT), T-reflection, H-reflection, M
waves, tactile sensitivity and muscle force control, etc. On the acute effects (AE) experiment,
subjects performed 4 kinds of training separately, and the dependent variables were tested be-
fore and after training. On the chronic effects (CE) experiment, subjects which were randomly
assigned to 4 groups trained for 8 weeks and 3 times a week for vibration, and dependent vari-
ables were tested before and after training. Results: In AE, there were no significant differences
in PT, T/M,,, H,./M
was significantly improved and tactile sensation of lateral malleolus in LF+HA group was sig-

- . and muscle control among the groups. CMJ height of MF+MA group

nificantly improved, and tactile sensation of extramalleolus and gastrocnemius muscle belly in
CON group was significantly improved. In CE, the height of CMJ in each group improved sig-
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nificantly; in HF+LA group, the strength output of quadriceps femoris improved significantly,
TM,,, and H_ /M, decreased significantly, besides tactile sensation in midfoot, /M, in
LF+HA group increased significantly and was larger than that other groups. The lower limb
strength output of CON group improved significantly, H /M, of MF+MA group increased
significantly, while that of the CON group improved significantly except for extramalleolus tac-
tile sensation. Conclusion: After HF+LA and MF+MA vibration stimulation, the excitability
of the terminal cistern of o motor neuron was decreased, the output of strength was increased,
and the tactile sensitivity of the lower leg was improved significantly, while LF+HA stimula-
tion of the muscle spindle was greater, and the excitability of the y reflex arc was increased.

Keywords: g value; vibration stimulation; counter movement jump, neuromuscular adaptation;

tactile sensitivity
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4= B % 5 il % (whole body vibration, WBV) g #{ 31 s
BOR N AR JILPR BT TG vk 3 Bl ik B i 4R R i R 5K 1 T
Y5 4 (TVR) (Hagbarth et al., 1966) . T % &K TVR
[0 1 2 Jz S T 2 5 A ke B SR AR B, 4 R D DA g R
R T g B . BEAE WBV 1 H #% &, B 5 5 T
SRR IR R e B, WA T e (R R 4%,
20165 43 % 45,2019 ; Cormie et al.,2006) « 5% 37 3% 3l (5K
2 ,2014a,2014b; Tillaar et al., 2006) - # £ 3& B (45 K %,
2011 32 8 55 ,2016a) A4 F8 O B2 (iR L %5, 2017 s Maikala
et al., 2006) \ % 55 2% fif (i fF 55,2019 R @R (ES
WA, 2018) %% . WBV ZHUEL IS S A IR R S5 0 18 B (g
1B, 4 3 A3 e A5 AL A K JBE 8 A ook 26 7= A e AR T i i D)
fEULA A BE = A i . LA K B 5 78 Ak T e R
JUL PR 2 4 4 00 AR 2 DR RS 2 7= AR SR 2L N s B
T Ta B B0 w20 2T 4 LA J IV T IR] B HE AR N CE R, DL
SRl ER £ Mk 22 o3 B G LT A AL 45 2 (W Eh PR AL A,
T A 73 5 22 (038 3 B4 (Martin et al., 1997) . [K gk, 7]
T AR R 2 4R ¥ B 5 4R B2 (Luo et al.,
2005) , LA g 1 F2 7~ % 2 RO A AE s g, e,
AR A B ) 8 R 1 5E TR 3 (Rittweger et al. ,2010) .

AW TR AN A IR 3 45K 1 2 5 (Jackson et al.,
2003 , IF S AR S 5 1 4% 3l 0 O 2R R AR 95 1)
# (Cardinale et al., 2003) , {H 4 ] i 45 £ 4R 20 40 26 A7 94
A7 5E , J5 DR AT e A2 2 R 2 4003 508 17 AR M S AR I, 4R Bl
W (g fED AN RAHTE . 7E 3 K8 3 R I HE RAF 5T,
KWL WBV T] ff 0§ {H J) i (peak torque, PT) Kz T 24 Bk
(counter movement jump , CMJ) & I3 i ( Armstrong et al. ,
2010, PT 341 A 8 AR 2 o 38 B #2870 1 10 2% 4 1 52 B 400
il (Petit et al.,2010) , CMJ K BL#E 25 7R AR Fe 22 5K S i g
FTb v ISR Ay VEHE i (R2 3 55, 2016b) , {H H BT 4R 30
AT 5 4 g 0T L P 5 0 R AL ol R A R 2 98 B (O
RS AL R — D e, EF WBV X a iz g
22 70 Sy SRR B VR R AR DA 7, LA B #5 TE pe 22 L A
3E AR AR B W TR D Cal AR, 2011) o A B Bk
& B AR B 2 5w LR UK 22 A, e B 5 e RN

60

RRIRIRTG: A

JIT S fi i SRR N A RS L AF G 5 T R s ) UL
PR 92 il fE 77 9 B 1k 1 Bk = 1IE 3K (Ryuta et al., 2018) A4,
PRBNRHIUAR 17T 5 & TVR (1 [FI I, 75 ] e i L PG A i 55
B JoR K7 4%, T RE A N AR R A Al i TR i et I S T
A )2 i 5 SO 45 ) AN 4 (Matsuda et al., 2017)

P B 0T AN [ 4R 20 90 %6 ) S5 v, 22 DAAH (A 4R 1 Dy
F, % F AR [ WBV 58 B (g B, AH AN [A] 45 5 5 4R i 7 2 17
T T A+ 2 24 A 5O T AR e A AR I, g (A [ D) 2
BRI ERZER . BT M ARV TR A g 8 50
TS, AN [ 9% e 55 400 3 A5 =0 Rk 22 UL P 3R I )

FAIN

1 MRMFS5HE
1.1 AFRx%

AW FE LA 28 44 fi e A 5 55 1 K 2 A D 2 (IR A
BN ERERKEE), Fi8203£2.1 %, &5 1682+
3.7 cm, {A R & 63.5+4.1 kg AW RS BRAC B 7 &
HEvE, B4 A 2R TR S0 A 2 A R 1.

1.2 BFR7r %k
12,1 EBEItT

53 AR R 2 ) BUE 1 20 2 Cacute effects, AR)
5K 52 (chronic effects, CE) . H A8 & A m R + 1R IR
& (HF +LA, 32 Hz/1 mm) . 40 % + 1§ I (MF+MA,
18 Hz/3 mm) A % + = 4R M6 (LF +HA , 3 Hz/114 mm) 5
TR B A N2 1 2 CCOND 4 Fft AN [F] 11 2458 2K 5 TR 2% A 455
B R AR R T RO VH RS B MU fi e Uk
IENIWaEEL R

1) AE 52 56« 52 i % [ ML #% 52 HF +LA MF+MA.
LF+HA 5 CON 4 ik 45 20l Gk (AR 2 1A 3 75 58 4
W4 BUINZRD , HAE U LR AT 5 247 PR AR & K, v, ) 25
i8] A 60 sX 5 41 (LF+HA 5 20 sX5 41D, 41 [a] /& &
2 min, %4 PAT B AR B B R k5 RS S 75 R A D
48 h F AT AS A B 3R B B I 25 5 AR 2) CE S 56 - 78
AE SEI0 25 30 )5 2 JA PR (B SR B T R A 22 HE L B AR &
DA A8 5 b5 AE SE96 AH [F]) , St > 11 3 v/ X 8 Ja ik 3 il
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Gr(FRRING , b, 55 1~2 BT 4 ARSI, 553~
5RREAT S HIRB IR, 55 6~8 A BEAT 6 HAR ALk, A
B PR 5L B 5 2 min.
122 LB

AR E T A TR IBULIA B 5% 7 4 15 S5 e
L6 0L 295 v I s B R 9% P S 5 0 e )
4% e AR RIS B C R 9:00—11:00) , HL B LAF — 47 jf
D2 47 SR R AR, U5t UM R L 3 14T 5 32 60 PR 2
BMIE AL T 18.5~24.9 CIEH AL ; 52 K # SLH AT 24 h R
Z NI F) , AR el R ULRR | SCBE G B R L
RS IR s LB e FEAE = A S8, =il 20C ~23°C .
123 ZROUE

ffi F FitVibe® Excel Pro™ (Gymna Medical treatment
Co., Ltd. BEL) 4= Bk 2 4% , #: 4T HF + LA il MF +MA £
O G s A B 3 e B2 bty sUAL 0 B 58 4% CSU-750A
(JoongChenn Industry Co., Ltd. CN) , i ff} T LF+HA ##i 1{
W25 s {3 F§ AMTICAMTI Inc. USA) = 45 7 , 5 56 T 4
Bk iz 3 Z 208 5 4 FH 55 1 77 Biodex system 4 Pro &5 L /)
VA Il 5 % 4t (Biodex Medical Inc. USA) , SR £ Ui 7 4
HH s A9 FH A BOR AR U R T HL AR (EMG-Amplifier and
Electrodes; Biovision Inc. GER) . Hi #% /i (Al/AgCl; EL503;
Biopac Systems Inc.) & % 5 A4 H{5 5 id 5t 45 (MP150; Biopac
Systems Inc. CA) #EAT WLEE S BUULHAS 5 (0 00, [ B Hh
2w 2 RS R o R UL PR O R 0 . A R el ) R
(DS7AH; Digitimer Inc.UK) , W4 M i1 F H 5 4R 1 s £
FH fi b 0 £ 2% (#16011 Aesthesiometer-2PT, Lafayette Instru-
ment. USAD W& 57 Bk P 253 17
124 SBHFE

DR 28 B2 RE LM A5, AL IRE A A
(TN BHT N CHT N DA N, ZWFEKIKA
) 5 R BOIF R BT BT #5 RE  J )) SE i HE LA
MF+MA . LF+HA 55 CON % 4 fft i 2l #8 2, I 75 Il 2R i
5 INZJ5 1 min A 73 5l 8547 R 22 00K (PTCMT & B2 T
SR VH SR MO il 5 SR L B D S 58 CRE
225 M5 , % 6 22> 48 h AT AR MRS RS
WA Ferr, AE S50 1Y) 32 00 35 75 9% 2 Il 2R AT 5 2R 47 R AR
T, SR ARBNIZR B Oy 5 41, 20 (84K 5L 2 min; CE SE5%
B9 52 D0 240 AT 9 B 8 L1 L 3 Ik B B I 5, 2L TRD AR
5.2 min,

2D HREN R - & AR BRI BOINE L (g ED B E N4 g,
B CON 414t , 453 2 402 55 I M LA Lk o skl B8 {46 55 SR A3 (o
L 4%,20142) . HF + LA 53 SR /AR 52 5E 9 32 Hz/1 mm,
YIZRI 1] 60 s CAl AL 45,2016 e %5,2012) . MF+
MA #3840/ 412 8 B 52 A 18 Hz/3 mm, YIl R[] 4 60 s
(Wakeling et al., 2002 ; Mester et al., 2008) , LF-+HA #&
2 ARG 2 R 3 Hz/114 mm, YITZRI [R] 4 20 s, Be i)l

S5 2 R F A — 4 1 38 (SSOO JRU B, 5 R AR5k R AT 5
P& I 2R K 7k T3 MR B S (TVRD) . CON B : Bl
A AN AT 5 AR A A [, (0 TG HR 3 R0, VI ZRET 1)y
60 s.

Fe 52 AN [5) 9% 2l R OB 2R 5] 25 AT )0 5 B0
B AR, Bk B 5 )R [F 98 58 AN OGS TS Bh
YU [ 9 90° ~ 150°, LAY 4 #5428 1 S AFE S % N 55 2 s AT 1
(0.5 Hz) o
1.2.5 MRIEAR

1D CMIJ : 523838 22§ 3l 30 T AMTLI gy BR E 2 4k 7
5, B AT CMU, B K i R R 2 K 88 0 S B
TR Bl 5w B R R B, A R ER A AR R 30 5. I
AE, B 2 Y, )3 45 o J5 37 %033 47 1 R D 5 CE f Rl
5505 D002 2 ks K v P 4 el 0 R0 S e ]
H R T =1/2X g X (A12)%,

2)PT : BEAT I DY 3k L5 1 — 3k L e K5 K L 77 sk
TR OGAT [ 5 7E 60°0 23 4 JJWHR 3 s, Ik P vh S 06 3 45
T OB . WK AR, 5 2 UK, 4R 3h I B4 RS S 21 i
AT 15 W 5 CE i 3 $0 0w I 5 75 I &2 2 ¢, 2 Ul
WA 30 so FrillAE PT(Nm) 1 AT 52 1 20 7 %k

3T RS (Treflex) : AR GG T 328 A R LG H
WUNLIE (20 e Sk 224088 1/3 4b) 5 B 5 5238 % B 2 B\ T 5t
LER b, BRI A il 90° , LA FE T 4 £ 4 (HS-401G3) i
i BE 5 R H R R ST IR BRI Adb < F 9 I 0% 2 21 AN
FIEHL, BL 0.5 Hz SR 3R AT m gt , 4 WL B A b P il &2 2
910 K 55 K T S 5 4 g e 4 AP 387, B T/M,, BUAE A
NARHEEAT 2307

4 H 5 (H-reflex) 5 M % (M-wave) : % i 2 Iy b T
BT IR b, R I T g Ak i A 2 g R A D .
S 4% B e K H R AR (M, » P RS0 385 r U7 e 2 3
T B R MO IR 8 WA (M, ) » BLIZ FE U 9 1) 120% 1
D iR PR R AR VAT B T 9B BE D 1 000 s 7 T fik e I8¢ R
BOE N 0.5 Hzo B UCEE 10 K H,, 5 M, TR I8 0 8 i BL
S35, B DA H, M, BB VR R RR v EAT 23 47

5 fih i BB PR < A e i 00 8 03 2 3K A B
J&(MT) 4R (DL« HE 7 LILIE (PL) i 1Y sk WLUL g
CQO fiff I A7 B 1 2 JDR BB 2 o IR, 2 i B 285 /S 8 7% ik
i RS BB (Rougier et al., 2005) o & N0 AL T 5 1 %
TR 2 R, ¥ 2 YR BUE T 3 B A R 43 T i

6) ULy s il = LA S L 7 R 2 4 A 2 T UL F A3
B AR & IR BRI AR 31T 50% 1 RM H
b 73 B 52 B g R H AR R ZE A K DY Sk UL EEL T B
15 AE LA 42 1 Be 70 (i da br o LG R A 55 Here-
flex/ M-wave Wl i A [ (5 5 UL & G0, BURE L% % 8 N
1 000 Hz , ¥ F A5 RS W05 T A5l J5 DY Sk JUL o8 0% 15 & T T ik
TN A R Sk WL A 8T R R Sk 2
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BAL ; JRURAE 5 S5 4 20~400 Hz W@ 8 3, B A 5 1H
MBI A XY, i J5 TR I 1R 6 Hz I 83 kb 22, B
WL 4 BATE] (5 8D 28 1~2 s WL HL A 3 4T 23 Bt ( Ghaffarine-
jad et al., 2007 , { Bk /I 2 7 WL A% 1 B 78R 4
12.6 SIHAE 5 45

SPSS 19.0 AT Gt i1 Ab # , 45 S FH P ¥ 80 + br i =
(MESD) F 77 o LLE Z I & ¢ K % (repeated measure t-
test) , 73 AT AN [F 4R B A5 2R % 2 B s, I F 5 AT S
A AGHR B DL B R 3% U7 % 43 T (repeated measure
one-way ANOVA) , L AE A [R]R B A5 5 18] X & 2 805
T BE I Z2 5 5 LA SZ B A% 50 (K] 3% J5 % 49 T (independent
samples one-way ANOVA) , [ 3% CE A~ [A] Il 25 458 = 8] 17 ]
SRR ZES . A5 FIEB R, L Tukey HSD iE#ET H )5 L
B Grit RE KT P<0.05, 3% B3 8 P<0.01.

2 #HR
2.1 BxHkH R G CMI A

AE J7 T , HF +LA 4 CMJ & FE 1) & 9 K F a0 (=
2.18, P=0.050) , # 25 K 12.47%, I 5. % KT LF+HA 4 (P
=0.029) ;s MF+MA 4 & 3 3 20 7.25% (+=2.49, P=0.027) »
CE 77 1 , HF + LA \MF +MA .LF +HA }% CON #H 4} %] & %
ik 6.9% (=4.254, P=0.001) . 4.1% (=2.641, P=0.019) .
6.7% (t=4.327, P=0.001) } 7.1%(£=3.093 , P=0.008 ) , {H. 21 ]
PR REZRE D,

-
o0lA E—=p -

'

HF+LA%L MF+MAZ%L LF+HA%L CONZ1L

60+

Soﬁ ﬁ ﬁ ﬂ
HF+LA% MF+MAZLILF+HA% CON4L
E1 20%R3(A) 5 KBRS (B) X THEE S R0

/em

Figure 1. AE(A)and CE(B)of Vibration on Height of CMJ
G RT AT MM A B3, P<0.05;# A TALE 2L %, P<
0.05; TR,

22 BZIRFIMEE PT £
62

To it 72 B Sk LB — Sk VLI PT, AE % 4150 f5 il 5
YA RE LR Z R . CEJIM, HF+LA 4BV Sk
WL PT B35 _E T+ 20% (1=4.512 , P=0.000) FL.A¢ {k % & 3 K
F LF+HA 4 (T % 3%) ; CON 41 % I 3k UL (#=4.169 , P=
0.001) 5 B — Sk WL (=2.59, P=0.021) ) PT & . % F 7}, H
JEE VY Sk WL PT A2 4k 28 2 25 K T LF +HA 41, {H 41 7] A5k
w2z E2).

3007A

gl
C e

250
l—!*

200
Z 1501
100
50

0
HF+LA%L MF+MAZ% LF+HA% CONZ1

150+

120
2 90
60
30

0

HF+LA%L MF+MAZ%L LF+HA%L CON4L
2 KREAREIXT ALY LA (A) 5 A= KA (B) 118 1 46 B R2AE
Figure 2. Difference of CE on PT of Quadriceps Femoris (A)

and Biceps Femoris (B)

23 BZIRIR GG T RS A

AE J5 T, % 200 J5 M B 20 06) B RS B35 72 v . CE

7 LF+HA 41 T/M,,,, 2 % i 25 316% (¢=5.20, P=0.000) H.
BERTHMALF3,42)=12.8,P=0.000], 1ff HF +LA 41

53 N BE 36%(1=-2.51,P=0.025; & 3).

24 BZHIAMGHHRHSE Mk AL

AE & HH, M, B0 THEEH ERIEEEES,
FEA R AR B RFEZER. CENIM, HF+LA 4
H, /M 3 T 37%(=-3.61, P=0.003) , A% {k % & %
/NF ME+MA[F(3,42)=5.14, P=0.003 ] ] _E T 60% (=
2.43,P=0.029, K 4).

2.5 BZIRIRIE 6L IR S AR R

WL F ] L, 8 & AE IE & CE 256, DY sk AL i
TSR UV L7 4 L AR B B R A R E R, AL
TAEMRIERE LS.

il 52 OB B, AE 5256 (18 5) , MT 5 QC fil e 72 T )5
MG 2 2 7, 1 LF--HA 40 DL 45 & 3 #2 , CON 41 DL
5 PL il i dk 3 25 AN I 4 AN A 0 2 1) LG B AR TR i
FER, CELY (K 6), HF+LA 41 MT fil v £ 3E 25 #a 34

Si tt\



TR 45 < AR 7 g {05 P I AN R4 - 5 3 A 5 On) T I 22 JUL A 2R B R 5

DL M| i& & 2% #k 25 (=-3.931, P=0.001) 34t T MF+MA .
LF+HA 4, PL ik & 3 it 5 (1=-4.518, P=0.000) H.3t 5 %
fltF MF+MA .LF+HA 41, QC thik & 23 5 (1=-2.261, P=
0.038) I 4L T LF+HA 41 ; MF+MA 4175 4 > 5567 1 7l 5
WA kAP (H R 2 2 LF+HA 415k MT #ih7 , HoAth
AL B AR DA EARILEE, LHZ QC IR 5 H
i 41 AH A 3% 5 35 5E 25 CON 4 MIT fi 3 38 & 35 3 45 (=
—4.047, P=0.001) -t F LF+HA 41, PL i& & 3 3k 5 (=
—5.364, P=0.000) -t T MF+MA .LF+HA 41, QC #B 7 th
% 3 5 (=—5.104, P=0.000) 4L T LF+HA 4.

057 - i)

gl
0.4

0.34

/mV
*

0.2

0.1

0-04F -+ LAZL MF -+ MAZL LF+ HAZL CONZL

700 1B PR S #

600

500

400
£ 300+

200
100+ hL

) L
—
HF+LAZL MF+MAZ%L LF+HA%L CON#4L
3 KHRSA T RETETEN(A) R A6 (B)ER
Figure 3. CE of Vibration on T-reflex between Pre-post Test (A)
and Groups (B)

=100 -

3 it
3.1 REFFHHX A CMI L PT 09 % 0

WA AE &5 3, A 7] 45 4% 5 91 W8 (1 53 O HR 3l 0 3,
HE 32 Hz/1 mm 5 18 Hz/3 mm #REh B0 Bh T & 2 Stk
B CMI = L B QF 5 BF I PT JCIETHI 5 B« Torvinen
(2002b) LI MF+MA (15~30 Hz/4 mm) 5 HF+LA (25~
40 Hz/1 mm) #4 TiC 3% J¥ 38 3 , K I MF+MA I 25 J5 1)
2 min, A 100% MVC _ETF 1% BRER & 5 38 01 2.2% JF
T 43 2 F B 2%, T 47 HE + LA Y1255 2 min, I
fH 11 100% MVC T} 1.3%, Bk 2K /&1 36 0 2.2%, (B 55
CONAIAITE R E %2 7. AW AL R, IESK 15~40 Hz
Je 1~4 mm {5 IR B 414 6 CMI T BB S M Aa (5
5530115 45 (20100 [ 78 45 AN, 8 70N, IR 3 )l 2k
Xt CMJ a1 6 1F THI 521 (P=0.857) , 78 52 318 50 471 5 5 i
(P=0.933). & THRENINZRR KRV PT I 2 4520, B
T A 0 S 0 45 A — B, A LA B I R A AR

FOGE R 5 5 TC 18 A2 ot 431 < SR M 14 9 3 » % K LA

T & RN @S, ERES TR, iR AL
IR 2 R O A T AT S A BN AE , BT R UL 4 i
K& VLA DT, S EPT A 2 T Rk .

1.04 A

L
=)
0.8
*
061 .
£
0.4+ [
0.2+

0.0 F L AZA MF+MAZL LF+HAZL CONZL

2001 B

150 1

‘.

50

0
-50

-100

/%

-

HF +LA% MF+MA#%L LF+HA%L CON4L

E4  KERDMH M BIET(A)RAE(B)£S
Difference of CEon H /M
(A) and Groups (B)

Figure 4. between Pre-post Test

614 o
e

Tl

HF+LA%L MF+MAZ1 LF+HA%L  CON#L

79B

6 -

1Ll

04
HF+LAZL MF+MAZL LF+HA4L CON#L

Es5 SMERAIIME(A)FIHEZAALE (B) MRS REER
Figure 5. Difference of AE on DL (A) and PL (B) Tactile

Sensitivity

CE SE490 45 R R , A F IR s 4 30 A A B A CM
e L D, 5 S AT T A R AR L (RIS 4, 20125
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Osawa et al., 2013) . £ 5% CMJ % BLHE 5 (ML, AT H 4
Z3E N REAT IRV, — O, IR B HIEAE 75 K TVR U
Ry 2 e S OULAR (4 I UAR BB D A 2 o e S e
W, IR 3 CMT % B (Rittweger et al.,2010) . {HAH} 5T
H 4 CMI i 2 5 DA B AT AR SR LA R P Ry S5 S 9N s 11k
B T/M,,, &5 KA RAH [, Hoh HF+LA 4 CMI B2 35,
T/M,,. Z % & T B, Fom CMI #E25 al 8 JF i+ WAR &
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