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Chen, Jin-Chung (2004) . The Evaluation of the Effect of Sportive Tui-na
on Modifying Delayed Onset Muscle Soreness. Unpubished master’s thesis,
National Taiwan College of Physical Education, Taichung.
Abstract

The purpose of this study was to investigate the effect of Tui-na on modifying
delayed onset muscle soreness. 15 healthy volunteer male students were
randomly selected and were asked to perform the maximal isokinetic
voluntary eccentric contraction (MIVEC) to produce the phenomenon of
muscle soreness for biceps brachii muscle of non-domain. The participant was
given two-minute Tui-na ten minutes after eccentric exercise on the first day
and at the same time on the 2" to 7™ day. The muscle soreness index (MSI),
range of motion (ROM), muscle swelling circumferences (MSC) and creative
kinase (CK) were measured before and after the exercise and Tui-na treatment.
two-way ANOVA were used to compare the statistical difference. The results
indicated that the MSI of the treatments over the days was interaction
significantly (p<.05). The main effect for days factor in ROM and CK were
revealed significant difference (p<.05), but there was no any statistical
difference on main effects and interaction in MSC (p>.05). This study
demonstrated that it was efficacious to modify the phenomenon of muscle
soreness, during the process which causes DOMS makes biceps brachii
muscles of non-domain.It could be treated with Tui-na immediately after
MIVEC, and it could be treated with Tui-na before being recovered

completely from muscle soreness.

Key words: maximal isokinetic voluntary eccentric contraction (MIVEC),
muscle soreness index (MSI), range of motion (ROM), muscle

swelling circumferences (MSC), creatine kinase (CK).
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$ o % vl g 4 & (MSI)

ok R dp B (MSI) S s Ay (24 3): &
EREPMRBEA DR L T UF NS B RA B e (e
? e R ) B AR ¥ K®E (F=.79, p>.05, n2=.10,
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p<.05) T 5 w # x (L % 5) fa$tc L MSI »t % & i &
BRAE A FTHRES 12 fHEeF6x>KHles 52>
ey 4% (L@ % % 0 -30.60~4.38-7.50~18.13)° %
BFl+EFESEDE W1 EBrE L4 (L& 5) %% 8T
hF ol ok BT, 3o kg ¥ ok B (F=6.39, p<.001; F=9.16,
p<.001) > ¥F & v v & (L % 6) > ¥ L MSI» % & i
F R B AR E A F KR oE L O1>6=7>2>5>3>4 > ¥ o] & :
3=4=6>5>7>2> o

43



% 31 hep pof 3p B(MSD £ 4F £ 8- Fl- R R B T £ 4

2

B SS df MS F n power
FHEA L R2%%) 98.44 1 98.44 .80 .10 12
PFE(B 1 & »tk) 583.48 6 97.25 1.32 .16 46

L AXPEE(R T ()

6028.13 6  1004.69 12177 64 1.00

& p
= ;édﬁ S 181.92 7 2599
7% £ (AXS) 867.63 7 123.95
7% Z (BxS) 3091.52 42 441.65
7% % (ABxS) 3468.30 42 82.58
214 Total 1431942 111

P .05

£ 4ok BLf 3o B(MSDE 5 1 & »ck R B A R R 4

Hi1 BankpF SS df MS F ESILY 3

A FF+@EEE)
APEEL]iERT 375157 1 375156 31427 7>
BPEE2 T 156 1 1.56 ©
BPEE 3R 75625 1 75625  3.94
APEELAiEET 131406 1 131406  7.84" £>%
BB S T 22500 1 22500 630 2>
BPEEL 6 T 76.56 1 7656 624" 2>
BPEEL T EET 156 1 156 1.00
FF (FRER)
B RJLiEET 455893 6 759.82 639 1>6=7>2>5>3>4
B gL ik 2T 205268 6 34211 916 3=4=6>5>7>2>1
05 T ~@ ) SARSERE T~~~ v s s RPREREE -
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%5:

AT G &k §IE T Sl R

P ®
MIVEC 7 1 2 3 4 5 6 7
FLA 45 840-100)
S 1625 250 1000 1438 625 63 63
L 1685 886 1581 1178 694 1.77 1.77
File 1438 313 375 375 -125 375 00
Gl 1084  7.53 443 694 354 5.18 .00
7% & B (1000Hz)
S e 1492 298 410 -89 380  -107 337
Ll 1719 1953 1474 1630 891 1315 1633
Bile 498 -538 740 1181 671  -1.09 16l
L 2015 1402 1225 898 9.0  15.68 8.39
REFl(cm)
s 0062 -1.63 -0076  -19 15 0.050 29
L 68 57 52 53 66 54 45
e -15 13 21 11 0085 0062 -22
Gl 70 73 A7 40 60 48 32
CK(IU/L)
e 27513 28123 26375 28725 31425 35638 33888 23588
Ll 16894 17675 133.15 15078 179.18 259.14 27450 136.98
File 169.00 17725 20075 22975 36850 35538 29875 22425
A 4625 4440 6959 7263 29090 29290 24620 140.52
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F =85 R EFHFEFROM)

M E FEF R (ROM) > & 3% % (B 4 6) B 7
CEE PR T h i R0 T PR R (R kPR ) E A

F_L
W

e
e

| & ¥ -k % (F=1.08, p>.05, n2=.13, power=.38)"' @ A 7]
F e A & o2 %38 4 A E R FKE (F=.38, p>.05, n2=.05,
power=.08)> & & B F] + pF BBl i B F ok # (F=2.99, p<.05,
n2=.30, power=.86) % 7% & * I FFE if * T 5 ROM D4
AR o BEI G R (LB 10 B 11) FF # RGP KD
AR T ERE

BF 3 RS ES S ST R (LI T) 2%

¥ 1-2-3~4~5~6% > BEEFLE (p<.05): » %

F_&

-
s

1 2 2T & E 235632 (FHHLE 14,13, p<.05;

44

11.60, p<.05; 15.21, p<.05; 11.03, p<.05); & % 2 % ix & °
2% 12 (T B L i-14.13,p<.05); &% 3 % if & 7 &
14 % (T 3Bm#EL i -11.60, p<.05; -7.11, p<.05): & % 4
TR T EY 3-5 a4 % (T L i 711, p<.05; 10.72,
p<.05): M % 5 % iEE T &% [v4 8 (T BEEL G -1521,

p<.05;-10.72, p<.05): M 2 & % 6 % if & T & 5 | = (%5

B A % -11.03, p<.05)
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%60 M EEH B FROM)E 4 £ i 715 98 Bh Jr4p & 4

2

2 2 X R SS df MS F n power
EA LEE) 142.97 1 142.97 38 .05 08
PFE(B 1 & ak) 2869.00 6  2869.00 2997 30 6
f EXPFRE(R T 1EY) 1494.97 6 149497 1.08 13 38
K
LHEEES 92.07 7 13.15
7 4 (AXS) 2668.84 7 381.26
7 £ (BxS) 671735 42 159.94
7 £ (ABxS) 9699.87 42 230.95
24 Total 236851107
P .05
F 7R EE R FI(ROM) B9 2 F (v RAE & 4
W 223 B
. 1 2 3 4 6 7
1 — % % %
) —
3 —_ %k
4 —
5 —
6 —_
7 —

P .05
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48 FFFPRAEMSO)E 4 £ - 715 B B BoA 1745 & 4

2 B % R SS df MS F n’

power

HE(A L Bk) 0.03 1 0.03 01 .00 05
PEE(B A & k) 21 6 0.03 25 03 11
FEXPFE(R I i) 221 6 37 208 23 68
Je

ZHERS 1.00 7 14

7 £(AXS) 1641 7 234

7 £ (BxS) 5.80 42 14

7% £ (ABxS) 746 42 18
248 Total 33.12 111

P .05
%9 kPR (CK)E4F € 8- 7+ R s 1E & £

2 B % Rk SS df MS F n’ power
HEA L BE) 54120.50 1 5412050 31 04 08
PEEL(B i & vik) 349898.72 7 4998553 266 28 .85
HEXPEE(L T () 81947.50 7 170679 79 10 30
mp

ZREES 64633.22 7 923332

7 £(AXS) 1224071.00 7 17486729

7 £ (BxS) 92081678 49  18792.18

7 £ (ABXS) 73128600 49  14924.20
248 Total 342677372 127

P .05
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¥ v & svp % (MSC)

e R (MSC) 2 6 g A4 (LA 8) KT
L‘ti;é‘ﬁ MR e 0w g MSC eha B p %78 &R
I iFr oA E N FLE(CEF S, F=.01, p>.05, 12=.00,
power=.05; F=.25, p>.05, n2=.03, power=.11; F=2.08, p>.05,
n2=.23, power=.68); i& % 7 & & 7 & MIVEC { &6 MSC >
T EPKEZIR

¥I 8% rRERCK)ERE

o s (CK) 2 o B3t % % (24 9) B @ &R

%Pﬁ@ﬁﬁﬁi’?u
er a3 A d P FKECF
F=.78, p>.05, n2=.10, power=.30)’ P B Y+ R ®E A

“."D‘ “\

NCK & A FlF ¥R E LS
=.31, p>.05, n2=.04, power=.08;

F ¥ k% (F=2.99, p<.05, n2=.30, power=.86)° ™ ¥ & B ( &

B o128 13)R 2> 77 F RGP ESOI LT FRE
B ¥+ FRHHIi B2k X B3R (FELE 10) 2

= MIVEC % ~ % 2~5~6~7 % 0T 28 o3 g ¥ k&
(p<.05): A %W % ¢ & MIVEC # if # & & % 5 2 & g ¥ kK %
(-133.81 IU/L, p<.05)° & % 2 % i & T & % 5 % & ¥ ¥ |

22

® (-123.631IU/L, p<.05)° & % 5 % if & 7= & MIVEC % ~ %
2 % ~ % 7 * E H¥FK® (133.81 IU/L, p<.05; 123.63 1U/L,

p<.05; 125.81 IU/L, p<.05)> & % 6 % if i* T & &% 7 % & K
¥ k% (88.75 IU/L, p<.05) & % 7 % iF & T & 5% 56 32
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Z 8 ¥ k¥ (-125.81 1IU/L, p<.05; -88.75 IU/L, p<.05) °

R Ny

A B4 ¥ e N2 ;_H;Z

it

N R
MIVEC % % DOMS & » 1 & # & § % 3@ ¥7 ¢ = 2T § (7 &
PR AT R RS g I gHlen b aF LR o

- ~ P B &k (MSIH) 4
RS A T DOMS R %o T 4w g o MST ok iF R

E

T
=4
o

FERe R RoF hdp k2 - 0 AT G E e Tk aE
A2 i DOMS R % > F & - BE@EREF Ak IER k
BoomRoepg FAEA DR AR AT L EEFE LE KD
A& gk 2 - (Smith 1991) & ™M A * Foxr ¥ o & X & fd
e E ORI A o Fde R R AT N g e £ G
feovp BeoR bR > 2 3§ Fla o ERAR DR o &

£
T3

1
4 MIVEC # % DOMS & » B %Z & p chivpg B L3 &7F &
BT (F2 £ ) R T e R o4 ik (T iSRRG R ) 5 RF
_,Hj‘ °

% MIVEC # 9o p B R R % 6 &% X @& & L5 6-8
o 4 B4 g £ ¥l (Ebbeling et al, 1989; Newham, 1988;
Armstrong; 1984; Talag; 1972)c @ & & 7 %3 % % ¥ 7 > MSI
1A Re (FRE)RFTRE LA (RBEE) L P
L H A MIVEC # » §Feh% v F & f £ ELF 75 RKx#
£ 8 % 0 4 Bty B £ R R A im0, £ 4 E
BT A R TR OH e AE D R R KRR
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g P (FOF S 0 1995) ¥ o £ 1w @ e 3k R
PR S ST S A AT T ?faﬁﬁﬂmt#t 10 7 & (°F
Fo® 019955 % ® T 0 1991) 0 & A F R E M s (MY
F A 1998) 0 Ao o R F G AR~ R KR B A I
@ R R(T R R 0 1995) 0 Pl T R R ALY 1 2GR L
¥ oG osxoi & MSI 0 R OF] oo
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E_ ik
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5
”

Vq,

¥
=5
P

m

It

2

ok BRI % 3T 24~72 0 BF O 4 7&{%‘ 2~4 % i ¥ A
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k= Cybex 6000 % :# P& &3k 72

- ~ Cybex 6000 % i# ip| & &7 MIVEC

(=) #poweron B B » JUPET % K AL S A AL p BRI I AL A4 -

(=) #p1# & (dynamometer) w70 » I @ 8 cFWEAL S| B (R3F A0V % » 2818
dynamometer ring _+ 27078 1t 42 F3 FIHS4 chi ¥ b o L BIXVR 0 o TIHLS i
B BREREGSLER > Cybex ¢80 - Bp0als -

(Z) #FREP- B4 ¥ & systemmenu > 7iE B~ Cybex Application 45 4 > 7
i test program °

(2 ) 2.18 » i~ testsetupmenu > AF5PR4LE H 2 7 P ﬁi-%]% i;é—?‘{ 5 ~ Dap code ~ %8
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(M) AFUBXTH 2 =% (Adjustseatback tilt ) -

(4 ) Adjust seat back to client.

(1) AERERZFR -

(- =) Adjust client axit fore/aft to dynamometer axis.

(- =) Stabilize client 12 % #- BFE 2_ Vpad + o
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