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[HZE] BN REE I EHEE A A BRI A — kM 5012 ) B 8L R LK 82 95 (DOMS) 69 3% #f | 5F
INECE E AR T E 2 A S 69 A R AL AT T TR AT LM SN R P R 25 K B IA] 2008 SR 4-7 A ¥ 30 %
1 B B e 5 ki PR A A A S R N RLAL SR IE S AT AR AL (A) B S G IR E A (B) A af AL (A R4, fr C4), &4
B10 % AAFATINENAELEHAEIT30min L, EELER Smin SN %;BAFATNL%SE 30min £4 L
ALEAT 30 min A4 PG 3d NIEHLE R A% SRR ST, F R 30min, 8 1 R, CAFERXSMmIN%,

TAFAEAT Y B Sy R E S, R ZAEFTE ST . 23 TINGAT D %5 B 20 R D %5 24 .48 .72 h ) VL P B85 S
FEE a1 A R KE RS N E B LT R, VU EE (CK) | de 7 A8 R AL M AL B (SOD) |
o =B (MDA & e eV 43T 1 h D46 BP 2] B 45 )5 24 48 h, FIBFILERBLJmH ka9 ket e, B8R. 5 C
LAARE A 4hA4e B 4LBR A3 AR (P<0.01,P<0.05); iE3)/5 72 h £ R A2 e Z 4L T C 4 (P<0.05,P<
0.01);i53h )& 48 h #9fnik CK F+ &1 E A& T C 4 (P<0.01), A ZAVUIA B 9 #F 2 0 18] 45 42 (P<0.01) , 3530 & 72 h LA %
KE KM 4 H IR BT C4L(P<0.01);B 2AEIEF))E T2 h 9 1F& 3 4 B A2 69k B 46T C 48(P<0.01) A B £8%)
HME TG RALARZEF A BALEEZHE 48h Ha‘ééﬁn‘;%r SOD MDA #= SOD/MDA TALALE 5 C B2 F 3 H %
3 & SL(P<0.01 & 0.05), &it.E 28 G LA L B & DOMS 42 P 2 8 by 2 9 KK -7 % 2% 2 DOMS B A
— B TREE Fo i ST AE R

[X8R) sy, H#E;, RAwmAE;, HEY,;, EFHESH,; MATRRAE

Randomized controlled trials on the influence and mechanism of manipulation on delayed onset muscle soreness after
eccentric exercise X/ONG Ying, WU Yun-chuan,JIN Hong-zhu ,GU Yi-huang. The Second Clinical College , Nanjing Uni-
versity of TCM , Nanjing 210046, Jiangsu ,China

ABSTRACT Objective:To observe and compare the influence of pre-and post-exercise manipulation and natural recovery
without any intervention on delayed onset muscle soreness (DOMS) after eccentric exercise and to explore the manipulation
therapeutic mechanism on the metabolism of oxygen free radical(OFR ). Methods: The study was carried on during Apr. to Jul.
in 2008 at Nanjing University of TCM. The 30 healthy male students were divided into 3 groups randomly according to condi-
tion-equivalence principle including control group (C),pre-exercise manipulation group (A ), post-exercise manipulation group
(B). Before exercise, group A were intervened by manipulation for 30 minutes, which was followed by exercise 5 minutes later.
While 30 minutes after exercise,group B accepted manipulation for 30 minutes and continued manipulation once a day for
consecutive 3 days. Group C were not intervened by any approaches before or after exercise. The clinical manifestations, which
include soreness intensity and lasting time , maximal isometric strength ,arm girth, elbow range of motion, were evaluated at the
Ist hour before exercise,immediately,24 th,48 th and 72 th hours after exercise. Meanwhile,serum creatine kinase (CK),
serum superoxide dismutase (SOD) ,serum malonaldehyde (MDA ) were determined at the 1st hour before exercise ,immediate-
ly,24 th and 48 th hours after exercise. Results;: Compared to group C,group A and B were manifested by significantly lower
peak soreness(P<0.01,P<0.05), significantly better recovery of elbow flexing degree at the 72 th hour after exercise (P<0.05)
and significantly lower rising range of serum CK at the 48 th hour after exercise (P<0.01). Comparing to group C, group A was
manifested by significantly shorter lasting time of muscle soreness (P<0.01) and significantly better recovery of maximal iso-

metric strength of the 72 th hour after exercise (P<0.01). Compared to group C, group B was manifested by significantly better
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recovery of elbow extending degree at the 72 th hour after exercise (P<0.01). There was no significant difference in the change
of arm girth among the three groups. The level of Serum SOD,MDA and SOD/MDA at the 48 th hour after exercise in group A
and B were significantly different from those in group C (P<0.01,P<0.01,P<0.05,P<0.01). Conclusion; Through improving
the metabolism of OFR , pre-exercise and post-exercise manipulation can partially prevent and treat DOMS respectively. In ad-

dition, preventive effect by pre-exercise manipulation is better than curing effect by post-exercise manipulation,which proves

the TCM thought, that is, prevention superior to treatment.
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Elbow joint;

Motor activity; Randomized controlled trials
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FEIRPE LA R (delayed onset muscle soreness, DOMS ) J&
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95 o BT DOMS Xt T8 sl AR Al B A 3 —E IR
R, 5635 DOMS 77 A= 114 Ji R K LA, DT - 3R A 7 F 44 it
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JE B OMCAR YN G, 45 21354 T D 2 ) i R S5 A e 4 7 1
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A TR 28Rl It 3 41, 145 10 4.

1.2 W A KHERRbRE 2 WibRiE . O3 & FE.08 3
FERRIGRE B LIZ NG 3 Q7EIZ ShAS R BN A g%
IR SRR B R @B 3R MU ; @iz 3hfs
WU AR L RE T T RE , N AFRUE . DA 17~22 2 1R
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RAFF G BB e Wibi e Qig s ek B AT & LIRS Wisi,
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FH A — AR, [F]— N sk RN I S YN Z5TT 1 h IR
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B EALY B AL E SOD (R FH SOD iR &) | I35 79— MDA
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TEE DT 30 min (YROAAESRE, JEFERLIE Y 3 d INFERLE
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-9
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R 1 IETET 3 HAETHEFRAI LR (x2s)

Tab.1 Comparison of various data among three groups before exercise (x+s)

4 AE BMI WA gk I RARIRIAE SR (N) RS TR R A EZ (0) R M ELME (°) Bl (em) IML% CK(U/ml)
21.88+2.81 0 142.49+23.31 138.55+3.06 10.10£2.59 25.12+2.47 0.078+0.022

C# 10

AZl 10 21.77£2.67 0 132.44+21.577*

B4l 10 22.98+2.57* 0 143.72+21.1744

139.35£3.15%%%
138.75+2.73444

11.50£5.154%%% 25.08+£2.51°7%%% 0.083+0.01944442%

11.50£3.764444 25.13£2.44444440.080+0.021 444444

. SR g, 2P=0.932>0.05, 44P=0.971>0.05, #44P=0.554>0.05, “24P=0.438>0.05, #4444P=0.971>0.05 , #44422P=0.629>0.05; *P=0.366>
0.05,44P=0.902>0.05,444P=0.882>0.05, 4444P=0.438>0.05 , 44444P=0.993>0.05 , 444444 P=0.813>0.05

Note : Compared to control group, “P=0.932>0.05, “2P=0.971>0.05, “**P=0.554>0.05, “**2P=0.438>0.05, 22444P=0.971>0.05, #44444P=0.629 >
0.05;4P=0.366>0.05, #4P=0.902>0.05 , #44P=0.882>0.05 , #444P=0.438>0.05, 44444P=0.993>0.05 , 4444 44P=0.813>0.05

F2 3 ARMBEFERBEMEERNAB S (5xs)
Tab.2 Comparison of lasting time and peak degree of

soreness among three groups(x+s)

vl NB FREE] (h) T W i (S5 2% )
CH 10 138.10+12.51 2.85:+0.34

A2 10 95.70+13.18" 2.15+0.244

B4l 10 125.90+16.80"" 2.50+0.4144

T S X IR A, #P=0.000<0.01, #“P=0.067>0.05 ; #P=0.000<0.01, *
4P=0.028<0.05

Note ; Compared to control group, “P=0.000<0.01, **P=0.067>0.05; “P=
0.000<0.01, *4P=0.028<0.05

YF BN SCTT W A B AR IB B s BNk ok, 2R &

X

2.7 3 HiEFhmHi)E M CK K FRMAMN i Wk 7, 34

YIRMAE SR Z) CK (H LT+, IE7EiZ2 3/ 48 h PR

T+, 2355 BT B 512 AT 22 R A G X

2.8 3 AiZghAiJE IiE SOD #l MDA 7J<$E<J?ﬁ|7~1 s U

% 8,3 HIM¥E SOD MDA SOD/MDA {HAEIZE 35 & Bs 515

SIMERBE G ¥R X

2.9 3 gzﬁ])ﬁﬂﬂzﬁﬂ@rﬂ)ﬁ 72 h 5% 48 h £ LHIEAR AL LR

tb# W3 9-10, Baha VA, 3 A KSR IR 1wt o

BT I8 72 h, 12 ST A R KRS S RAR /N

?,HJ& 24, wsh)a RIZIFEsh G 72 h,3 4 B0 W22
128 J5 B Z) 32 sl A S gl i oGy i il BE ARt /N1 oA 2

éﬂ-zénjjf: 72 h, B AHEHEE AN R Hﬂaﬁ?ﬁﬁﬁ“wi@d\ﬂf

W ES (AR SR 72 b SN WR SRR e szt s 020, 3 UM 60 AL 22 5 38
F3 3ABEHEESEINEEHERBEERMARN LR (FH, 2x)
Tab.3 Comparison of soreness degree before and after exercise (degree,x+s)
20531 NEL 1z Bl iz gl JE Rz iZ8)J5 24 h iZ5)J5 48 h iz3)J5 72h
C 10 0 0.80+0.26 2.35+0.47 2.80+0.42 1.95+0.16
A 10 0 0.65+0.41 1.90+0.32 1.95+0.44 1.15+0.41
B4 10 0 0.90+0.21 2.30+0.35 2.30+0.42 1.85+0.34

.3 A BES I8 Bl LA, P #41=0.000<0.01
Note; Compared to preexercise at different times, all P=0.000<0.01

x4 3AEFESIE

EEREN EERNRXERKEHENER LB (N, x5)

Tab.4 Comparison of maximal isometric strength of arm flexor before and after exercise among three groups(N,x+s)

ZH 5 NE 2 By iz JE A B 24 h B35 48 h B35 72 h
CH 10 142.49+23 31 89.27+24.37 100.80+24.81 112.32+28.67 119.19+25.12
A 10 132.44+21.57 91.48+19.86 106.44+17.88 117.47+20.50 123.61+19.11
B4l 10 143.72+21.17 88.29+20.78 104.33+24.94 119.19+24.77 127.28+26.30

3 A5 BEG B BT LA, P 45=0.000<0.01
Note; Compared to preexercise at different times, all P=0.000<0.01

x5 3HEHHE

ERBEEBERARNLEE (cm,x+s)

Tab.5 Comparison of arm girth before and after exercise among three groups (cm,x+s)

215 NE BT iz 8 e %) ZFJE 24 h Z3)f5 48 h Z3E 72 h
CH 10 25.12+2.47 26.74+2.63 26.48+2.33 26.16+2.15 26.08+2.24
A4 10 25.08+2.51 26.40+2.49 25.98+2.60 25.8022.51 25.65+2.31
B4 10 25.13+2.44 26.74+2.42 26.18+2.18 25.97+2.23 25.6622.16

3 41 B I8 3 AT LA, P 39=0.000<0.01
Note ; Compared to preexercise at different times, all P=0.000<0.01
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F6 3HEFMNEEHEEHENRXTEMELRE (B, x+s)
Tab.6 Comparison of elbow range of motion before and after exercise among three groups(degree,x+s)
AN B BT B3 JE % B35 24 h iZ3)IJ5 48 h BHE 72h
VA ¢ Ji fif i fif S fif S fif Jii fif
C4l 10 138.55+3.06 10.10+2.59 123.55+4.83 20.35+3.07 128.15+3.98 17.15+3.10 131.05+3.55 14.60+2.45 132.05+5.64 12.85+2.54
AZH 10 139.35£3.15 11.50+5.15 127.65+3.36 18.75+5.78 130.55+4.33 15.60+5.18 133.25+3.92 13.55+4.78 135.30+4.50 12.85+4.38
BZH 10 138.75+2.73 11.50+3.76 124.80+4.77 21.35+4.08 129.70+4.05 17.65+3.97 133.60+3.52 14.80+3.54 135.60+2.85 12.00+3.61
:3 ZHA5 N B 5z SR LA, P 14=0.000<0.01
Note ; Compared to preexercise at different times, all P=0.000<0.01
Fx7 3AEHMAEZREMFE CK EE (U/ml,x+s)
Tab.7 Comparison of serum CK level before and after exercise among three groups(U/ml,x+s)
205 NEL iz BT iz 3)E A Z Z3J5 24 h 1Z3)J5 48 h
C#H 10 0.078+0.022 0.168+0.056 0.273+0.081 0.325+0.090
A 10 0.083+0.019 0.162+0.036 0.234+0.046 0.287 +0.054
B2 10 0.080+0.021 0.169+0.040 0.256+0.057 0.310+0.078

.3 AW B B 3T HLEL, P $9=0.000<0.01
Note ; Compared to preexercise at different times, all P=0.000<0.01

*R8 BRAEMSIEIEEMERIMTE SOD MDA % SOD/MDA 254/ b8 (U/ml, x+s)
Tab.8 Comparison of serum SOD, MDA ,SOD/MDA level before and after exercise among three groups(U/ml, x+s)

an As ZE BT BBl A Z) Z3))5 24 h Z3))5 48 h
SOD MDA  SOD/MDA SOD MDA SOD/MDA SOD MDA SOD/MDA SOD MDA  SOD/MDA
ca 10 53.401= 3.143x  18.505x 58999+  4.114x 15.127+ 52248 4771+ 11.407= 47.666= 4.029+  12.333%
16.850  0.774 8.745 17.485 0.793 6.161 16354 0.836  4.455 14918  0.656 4.887
Asl 10 53291+ 2957+ 18330+  59.575+ 3.671x 16.634x  54.855+ 4.186x 13.411x 51.946+ 3229+ 16.621+
10.111  0.426 4.224 9.445 0.547 4.019 9.462 0556  3.473 9.246  0.505 4.900
Bl 10 52715+ 3.157+ 17.324=  57.929+  4.029+ 14.725+  52.687+ 4.671x 11.507= 50.081+ 3.729+ 13.807%
17.955  0.644 6.453 18.124 0.660 4.991 17.605 0.735  3.941 16.734  0.619 4.984

23 ZH45 I B 5z SR LA, P $4=0.000<0.01
Note : Compared to preexercise at different times, all P=0.000<0.01

*£9 3AEHEAIZIFIZFE 72 h IEIREUIEELL R (%, x+s)

Tab.9 Comparison of changing range of various data before and after exercise among three groups(%,x+s)

e e U R AR e R P S Jeit JRE O e
wEERIZ B3 72h BIFERZ B3)E 720 BaER% 235 72h BEa Iz B35 72h
CZ 10  37.98+10.72 16.83+6.62 6.45+1.52 3.97+3.52 10.84+2.36 4724263 106.58+27.30  29.59+18.84
AZH 10 30.90+9.61" 6.48+5.11"  5.32+1.56" 2.362.02" 8.38+2.09"' 292+1.66"  75.33+38.13 17.72+17.05"
B4l 10  39.03+8.09°  12.0426.39”  6.46+0.93? 2.23+1.79" 10.0742.47%  2.27+0.73%  95.85:42372  5.41+4.88"

. SXIRA A, ' P=0.109,P=0.806;"P=0.001,"2P=0.089;"'P=0.076 ,°P=0.987 ; " P=0.171,P=0.140; ' P=0.025 ,°P=0.987;"P=0.039 , 2P=0.006 ;

#P=0.429,P=0.620;"P=0.389,"P=0.008

Note: Compared to control group,*P=0.109,2P=0.806;"P=0.001, 'P=0.089;“P=0.076,P=0.987;"P=0.171,2P=0.140;"P=0.025,*P=0.987;"P=

0.039,°P=0.006;*P=0.429 ,P=0.620;"'P=0.389,"P=0.008

hJF 72 h, B S E A AN T B AR/ N T A 2 41,

B 5 RNZ, 2 shATifE 4L CK 28 b/ FHiAh 2 41
BENE 48 h, s TR EEA G CK 2B E/NFXT R4, i
hE A2, 3 A iE SOD AR b JoHH B 25 5512 8l 5 48 h, iz 3
HiJEHESEL I 7 SOD ARk /NF XA, Bahfa %), 123l
HIHESZZA ML MDA 72 fb/NTHA 2 40 ;52 3))J5 48 h, i@ 3T
JEHEEALINLTE MDA Z84b 3 /NF X BRdl . Esh/E iz, 3 41
SOD/MDA {HASALTEW B 22 57 32 3 48 h, @ shaija s 4

SOD/MDA {HZAE AL 34 /NT X FEAH

3 itig

3.1 ESNHETE X AR R R LA BRI AT AR
REERANT, 5 C AL, A 200 B 0 R IR I (S REAIC, 12 3
J5 72 h RS R AR B EN T C 4, B35 48 h 1Y
1L CK FHEn R AR T € 40, A ZANLN BRI e el 4%, ia
5 72 h LR RS IS Ty ek EZ A+ C 41, B 4ifFis
5 72 h BT ERR IR E AT C 4. A B IR
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F 10 FHIEZFRZIFHEFNE 48 h EUIEFRTLIBELLE (%, 5+s)

Tab.10 Comparison of changing range of various data before and after exercise among three groups(%,x+s)

ZiEN 3% CK 1fL7E SOD 1ML MDA SOD/MDA
S B EsEMZ B35 48h iz E %) iZ23)J5 48 h ZIEZ] Z3))5 48h iz %) iZ3))5 48 h
C 10 1122422039  317.37£25.66  11.094%3269  19.52422.598 33.036+12.582 31.077+14.625 15.784%8.679  31.079+7.758

10 96.61+11.16"
112.22+18.06™

12.355+ 4.384"
10.867+5.206

252.22+23.46"
286.40+17.05"”

13.017+2.227"  24.196+5.477"
14.071+3.618" 28.654+6.7887 19.127£10.630 13.670+5.107% 19.448+8.816"

9.261+8.109" 9.465+3.184%  10.224+6.175"

e SR HAS 1 P=0.049 ,2P=0.988 ;"' P=0.000, "2P=0.005 ;' P=0.523 ,2P=0.908 ; 'P=0.000 , 2P=0.000; “' P=0.034 , ®P=0.277;"P=0.000 , ?P=0.027;

#P=0.142,2P=0.879 ;" P=0.000, "P=0.002

Note : Compared to control group,*P=0.049,2P=0.988;"P=0.000, “P=0.005;"P=0.523,2P=0.908;"P=0.000,"P=0.000;"P=0.034,°P=0.277;"P=

0.000,"°P=0.027 ;¥ P=0.142,%P=0.879;" P=0.000,"°P=0.002

AL 5 X R TC A g 22 5%
CK JEHLIR ATP-CP it RE R SR ) A i > — , 1375
CK WEMEAR LR WL R 3Z R . B8 WL A 453495 B 3 1
5553 117 S BAURAR bk, B Rl R v T L FL R AR
VeI CK VB AAFTE A T bRkt 2 . DILH CK g
AR, QUL CK SR 4L i Y ks iz &
Garh iy ATP (%) FAE DI REAT 56, 2B R 4 I A8 2= R 1) S Bty
Z—Bl, AR A I CK T B IR B K, 7248 ST A 4L
fi5, UL IE ST LA A I e 2R A AR R, AT
CK B . AR, I3 CK AR LR , @ ST
ZHEE FH R CK A KR, BB S —ERE
PP LA ML A SE B | TR CK 35 b, iz 3h)e L hE
EWD> CK R RIREE, R, AT R BAEE 35 BN ZI LA
P& IR AN BE L, I3 CK /KB 8 37 T8 Shal i K F- , 2618
CK 1GR3 N e T LA AR HH B, i A ) T S 30 2 W
LA, T LAMAS IS A 25 SRR, HE B RE— 22 R By
¥ DOMS.,
3.2 i h e S AT AR T UL A R JRe 5 i VR FH AR BL )
RZWFN EUESE, 28h SBUEN A i 3EERRR/N TN
TPk B A R, & S8 A BRI MR, AR R
WA, S Tl AN | 2ok AR, 55 15 Hp 1) AN A g U 1R I
N, v AR T S AR I, SR AN B AL, B AR B Ak
R, A R — FR A AL R = 3 R 2o TS
LI RNRESE , TR IEH ARG 3, g s 1, 48
SRS . A R E A B A AR R SOE BRA
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