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Abstract We investigated to compare the effects of a low intensity eccentric exercise and dynamic stretching
on symptoms of delayed onset muscle soreness (DOMS). The eighteen women who had not participated in a
regular exercise programme for the lower extremities in the previous five months were randomly assigned to
one of three experimental groups: control group, a low intensity eccentric exercise group and dynamic stretching
group. We measured the joint range of motion (ROM), maximal voluntary isometric exercise (MVIC), muscle
soreness rating scale and ultrasound image measurement before eccentric exercise inducing DOMS, and 24, 48,
and 72 hours after an eccentric exercise inducing DOMS. The exercise programme in a low intensity eccentric
exercise group and dynamic stretching group were respectively performed 3 times a week for 4 weeks before
eccentric exercise inducing DOMS. There was significantly different between the groups in muscle soreness
rating scale and MVIC (p<.05). However, there was not significantly different between groups in ultrasound
image measurement and ROM (p<.05). These results suggest that a low intensity eccentric exercise group and
dynamic stretching group effectively reduced muscle soreness rating scale out of the symptoms of DOMS. A
low intensity eccentric exercise group may be an effective improvement than dynamic stretching group in
muscle soreness rating scale.
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A= A 58 48 LB A o] XA F8-50l nA= 2yt Bl

1. ME 2342 A (actin)a} mho] & 4l(myosin) @] HFA|7} o]

Elo] EHolut 1, Qe 22 ATxAE AXA7aL
A AA 5-F(delayed onset muscle soreness, DOMS) Mz 71d H3E B8l 9 3 =k
Lo o)2ElR] e o 7wo] QA $E(eccentric | WAZFSHY A AA| 2ol gt FHAEIE =
exercise) O 2 Qlaf &L4d-3(fast twitch fiber)7} £ATE] Q) o & 888 7ML AR f18E AAaAIT
= FUECH]. &5 &40 Ydojuhd S| AE delA QITHS, 91 2B o= 9 AR 25
(histamine), Bjt]7]d(bradykinin), ZRAERZEd & AGAZ AdEjolA] =S fASe] L83 Bl

(prostaglandin)a} -2 3}elE2 0] W& (release) =L
% 4 B3 2712 23] AHERIO] F71E. o] 93]
TLAA] A7 4] G-(afferent nerve fiber)7} A3} o] &
o] FFABAR AgEl=d ol& AdY E53ol=t
gteh2]

A6 EHES 12~24A1200] HATHO] 24~48A]7F
of 9] FF& 7|3 10~14Y & 3 EHTE DOMS
o] oulAQl ZAtol= == o= 7Ktenderness), A%
HZ(local swelling)?} &ZH(warmth), ¥ SHstiffness), T+
2715 ¢ (range of motion, ROM)2] A|gta} 28 Zh4,
=+ F&2 5ol Ith3] A9 5l g 71
oo Y] WEIAI A AR BRI olZet Tt
H|E &% 0|2 (metabolic waste accumulation theory),
7™ o]&(muscle spasm njA|e)d ol&
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£ % WKlactic acid)o] ZElo] FZo] WATTR= of
2ol 249 o2 5 5 3| Y(ischemia) T ThA
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EH“X}L %i?i*l B tfjgtaof A

s} 51 20t) 7370* P 3R 189 ol let. At
AR B 208 12 I 1 Aol AR
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A E Qo) e AR A1WES 53] o]
aet 4 AES AY Ao 2 ca%u 23} Aol
delo] MEe BT Ao Aol Solatech
tpeiae e S % 13 29

[F 1] A7ohaafel A 54 N-18)

[Table 1] Characteristics of subjects (N=18)

Lol (Al A F(ke) A1 (em)

o ZH(n=6) 20.0 51.7+3.9% 163.5+4.0

T ~rEFYD

° S 0s10 s1ass3 1598437

(n=6)

A7 YAA

23.0 53.3+5.9 162.8+3.9

L= (n=6)

* 3P E AR}

2.2 Aakd 3 by
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Inc., USA) EHIHE 7S AFR-3}SIT) Trigno AllA o] A
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] E(sampling rate)> 2000 Hzo|™W 4~450 PO
bandpass B3}t JAA= N-KE|o] &) Jg-a
90° 23], H23A 450 2a] Aelg 1Askgh
(patellar)of| A $]&Fod & w7} A] (anterior
i) 401s) SR U Aokl 250 B

superior iliac

s3ict. 298
A

T2A] 3kl A i’iﬂk

4678



AdE Ad 5 A 2EHH 0] AAY 280l vA= 2y} Hw
(Dayo Medical, Co., PROGER- I, Korea)Z H3H7|¢} ] 455 GuF A, 89 5 24A7E 48A)17F, 724170l A F
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Y BAME A (Kruskal-Wallis test)S AA|5tTh 2F=9)
EAX e S EAZ2 72 SPSS 10.0 version At

gatgon, B4 foe AP 9 fU5E o

L 052 stk
3. &1t
3.1 Z O§ 7t gcielE220 WwE MvIC
H|
2, 58 AEIATE, AdE QA 25TollA

P>.05)(3E 2)(2¥ D).

grhezese) £ wate g
24A|7F, 48A17E, T2A17k] 115 HE
I3t Aol GUAT(p=05) A

7ol 7k GIAEHp<.05). T Lol A
wet Yotelzee) wAt Aolrtk gl vkl
54 2EdPolq 242 28

o

HE ke ARG 3)

48A17L,
of w2 #ato] {25t 2ke]7h A thp<.09).
P & 48A17H} T2A17kO A i 2t E T A=
o o) Al ARSI ATHp<.05). A= %*cl
sTolME Rt Aol flAITHp>.05), <
5 48/\]71-—,—151 A5 Zastc 53 iEEﬂ%‘v_}"ﬂ
AL 285 9 & AR 12417k A §2J5HA|
AABHATHP<.05)(FE 4)(LH 3).

= 23 2
gz 52 AEdAE AYE Y4Y LF2
TEE S A, S T 24AIZL 484178, 1241700 B8
WA F 7HEle) WakE vlwg An 18 el §
ofat Aol GAAeHp=05) A7Ie] wHE §2lgtk Zfol7h
UATHp<.05). A= AU &5 255 2 F

244)7HEEL 48 A1KFOA] Tr«IoMl Z718k91.0.1(p<.05),
e BA A Yol A Alztel that 5o
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[® 2] 2+ 25 7+ ARl ot MVIC 3

[Table 2] The value of MVIC of three groups (TF2]: mA)
DOMS DOMS--4+E DOMS-4H% DOMS-4H%E
o} 7 244)7F 48A)7F 7227} F p
mTa Al gul gul gul
o Z4H(n=6) 61.3+22.6* 53.7+24.1 52.6£22.3 57.2£19.1
& AEH AT (n=6) 60.1+17.9 68.2+27.8 75.6£22.2 68.7£18.8 6.00 .01
AT QAN SEL(n=6) 38.9+12.4 425492 38.5+8.7 44.4£10.9
*g gt SR}
[® 3] & 2F 3t AlRtell w2 & &7 W3}
[Table 3] Change on muscle thickness of three groups ($): em)
DOMS DOMS-3-3F& DOMS-39+& DOMS-39HE F
A 24417} 48417} 72417+ P
o 27(n=6) 1.420.1" 1.520.1 1.620.2 1.620.2
=2 AEHALM0=6) 1.6+0.3 1.6+0.2 1.740.3 1.640.0 65 53
AT GAA SETn=6) 1.4+0.2 1.6+0.3 1.5£0.3 1.5:03
‘W Rl
[® 4] ZF 25 7t Aol e & 55 A=
[Table 4] Pain scale on muscle of three groups @*HY: A
DOMS DOMS&HE  DOMSSHE  DOMSSakS .
S 24417} 48417F 72417} P
o 23(n=6) 0 27412 2.8+0.4 2.5£0.5
= AEHAZ0=6) 0 2506 2.0£13 0.8+1.0 6.00 o1
A= XA 5 n=6) 0 2.5+0.6 1.5£0.6 0.7+£0.5
Bt EEUA
[# 5] ZF & 7 AlRtell e #5384 7R H9l
[Table 5] Range of motion of knee joint of three groups @ 9
DOMS DOMSSHFE  DOMSQHWE  DOMS-3HEE
ol 7 244)7F 482)7¢ 7247F F P
T fud gul pul gul
) 23n=6) 125.0 122.1£2.5" 122.1£2.5 123.8+2.0
=2 AEHAL0=6) 126.7+2.6 123.8+3.8 122542 126.742.6 1.502 254
A7E GAA SETn=6) 126742.6 121.8433 125523 126.642.6
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[Fig. 1] The value of MVIC of three groups
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[Fig. 2] Change of muscle thickness of three groups
45
4.0 —a— =2
— 354 - ESEAEYER
% 30 ~ FUEHNEEED
e
=z 25
Ko 2.0 .
e 1.5
nJ 1.0 *
05 .
00 o . r .
& & E
o° & & &
S e & &
% ¢ G
& & &
& < <
* p<05 : 5F FY T 48AITHE T2AI oA HiRGtETE AR E A4 Ewto] foskAl skt
* p<05 A AEHATEIME 25F A F 48AEY T2 oA §-Y5HA] Zaskgint

[38 3] 2+ 25 1 ARt w2 55 A=
[Fig. 3] Pain scale of muscle of three groups
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[Fig. 4] Range of motion of knee joint of three groups
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3 2417tk 48AI7FOIA OIS e,

of3t Aol QAT TSE F AmcH § F 244
ol 22} 13%, 9% S7Ftlthp>.05). 12il I5F
i 548X 7ET} T2AI 7k Zhzke] aFolA F7F 3
IS 2 AcHp>.05). Chen 52 A+ A= 100%MVC2]
G ol ol T80l =7 A 430 4%
40%MVCe| A= A 255 AAIGE 23t 13] A
usch 43] A1A] W) MVICS] 24 =717}k SolahA] 2ok
ci{19]. 2eBR WEH9) Ho) sHsubmaximal) 2414
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Qlo7iuf Ak dsie] AF FE Zeage) WY
HEske Yo shar glrk

Ingalls 5 YAY 5% oF 59 x| 28 gk
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g QA wAE e 2Ee awHos w2
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AZE did 2ed 53 2EH Y] AAAY I8F0l MAe &2 vl
FEOR AZEIA 3~4U A doka] AR 7PE W ool 2ER I5F fE A ol A
= S7F BYUAL apgleh22]. & AFtelMe de b SEA w5 AolE yEhliAl Z3ekal AbeET: oF
FofRt Atole UPAT ZHF i T 8RR A oro A JJEH S e e L FA
B A el 5ol dadhe AN F4 &F AR sl Histe] AR o]RojAor &
2B 2t 288 fL & 2AHRE 4 Zlojoh ER H EH“XH 7F | A7) migel, A+
5t7] AZFSATHp>.05). Chen 5o ARk 10%A4 = o ZAHE 2 Jﬁ}ﬁﬁlOﬂL Aol s = ek AlA, A+
A4 250l Zlﬁ*é 5ol A B avkg A iR Aol tig Apojojtk. & Ate T A E
o7 A A =S HlJLUP 23 29 Aok L= A l W& ol8ste] AFHEAE 3R FESi=T,
ANE s FsHA ST Fokth23]. =3 4 TUEAE GeTAeTE e Y A T E
o XA Fsol Higt Ak ddd 259 E44~ Hl o] BARA] ghe Aol 2dE R AR
Wk Ao T s IS Y T 3URE ets] o w7t H ziu, ofdt EAId0] EEEA dtE A
sk F=E HATHT. oty L AtollA FUT AFEAE Tt o @
w2 A & FF A= W 23 a5 T ARt AFHVIAE deR AE5AQl d7F dasitkal A
ek o3t 2kel 7k AAthp<03). T5F i F- 484 =Erh
ol At %% AA7F HaAE vEpd wbE
A e 7P AATHA 40% HAsHATHp<.05).
TElE g 48Nl BE AEARS 20% da 5. A=
She FdE HAAHp>.05) 724 o)M= 4847 kE T
58.5%2 frofshAl Hastth(p<.05). & A+ 23kt # & AT A 5T A A= 9Ed 2
A AHFEs YRS vlashlofe] AR |dAd 3 B4 2E"A Hgor 2859 AU 7% 3
Tee ASAR 23 A= AHY SETolM 3UA Boj njX e avE Yol £ 5 ZRIo| i}
FE PSRV gastalttal BAstIeHT) Ee A S ujusly] 9s) A oAb 187 dibeR A
AEE B AEUA F 2SES AU A3 I8% mHolnh 97 An 494 2859 el ek
fub F RARE A2 5 HE0h gast 4% Mvic, 2 B, 2 B2 AE wewd sEud
= YERThaL BAskgo1]. 5 obEe] Af24e  MvICst & 55 HEol vt 153t Folet Zol7h AUl
Ak Aol wlo] JUrtwEd, 251 £AHE AoTIA  owp<0), T A, FEWH /FEHSIME folt
Fe 252 FEEWendomysium) I EE STRIEE x1o)7h 919 tHp>.05). x17}5 QXA 9Eo| = W
(perimysium)2 7JZ3tctar & 4= QUi 19]. Lapier 52 2 o5y, 2 ER Ay L2E0E MEHE 18
AgtxAo] TUfmyofibri ] AEUAES A7) ot 5 4847k 0J3k 2ol 7F YTHp<.05). BH 2
£ 5Eo] 37E0] Be TS Joslt A0 B EdYe) 24 W4 F 2 5, 2 55 YRk 283
akgcH26]. gk 3 72407k G043 ol 7t Qloirkp<.05). Lejn
B oolpe] e AFENIE vEY 23 08 7 2 AZE 944 $5T 54 AsdYo] A4 o8
ol fofat Aol YA AP YUY SBTAME  Fo| BTl Bo] AZE YA LEolH 2 5
EEE {1 F WA ek 48 1 R RS o] B4 AEdAu) o WeA aEe Yein. ®
S7FFALH (p<.05) 72417l HE A 7HEHeR 3] 3 AE AMA oFE 53 AEGAL 247t 285
%El%it% % A SEHAES lq% 24kl g 3 48AIZE 72 ARl  BAE M)A, BE
A Sl PSSR 318 Qlrkp=.05). T PSS gaglTle) EaHL Az
olie é#i Hol b (Y 8% oldel A% itk
= A4 L5 5 AEdAS A8t A g
A ol 2 T FEEE T ARl &
Aot AlrEY HAd & =581 250 A4S F References
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