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<Abstract>

This studies to investigate the effects of ultrasound and swimming on the changes of
the serum creatine kinase, latate dehydrogenase, aspatate aminotransferase, alanine
aminotransferase, alkaline phosphatase, in peripheral nerve and muscle injury rats. The
forty Sprague-Dawley adult male rats were assigned to the 4 groups: the experimental
groups(3), and the peripheral nerve and muscle injury control group(1).

There was made artificial injured by ischial nerve and muscle of each rats the each
experimental ultrasound group and swimming group Wwere treated from 3 days after
being injuried for the 5 minutes and 10 minutes every day during the 10 days and 16
days respectively.

The results were as follows:

1. The activities of creatine kinase, lactate dehydrogenase were significantly decreased
on of the ultrasound and swimming groups for 10 days. All experimental group were
significantly decreased for 16 days. there were significantly decreased the swimming
group and ultrasound group were to the 10 days group.

2. The activities of asparatate aminotransferase, alalnine aminotransferase on the
ultrasound group were significantly increased to the injured control group, there were
significantly decreased the ultrasound group for 16 days group were to the 10 days

group and there were significantly increased the swimming group for 16 days group



were to the 10 days group.
3. The activities of alkaline phosphatase changes were no difference all experimental

groups, there were significantly increased for 16 days group to the 10 days group.

From these results it may be concluded that the effects of the ultrasound and
swimming, the changes of the serum activities creatine kinase , lactate dehydrogenase
of(; the objective indicates) to the muscle regeneration process of the nerve and muscle

injured rats.
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& A (Lactate dehydrogenase: LDH), = #}o}&l 7] o} (Creatine Kinase: CK)& ZA17He] 2
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RE A9ARAE AE 2 EEUAS A2AQw, BEF, 10YF, 1697 2 WA A
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(p<0D), 9% F97 2g3E FAld
£3] 289 X g7 vls £+
232 (p<.0l), T3 FF ol nl & Fre
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of Hlal &3 AEFL FYA FAFILE<OD, FITFE I F
7+t R et o] §ldHp>. 01) :LFJJ. 9% 2&9E FAd H&3 —EoﬂHE #
FHoy FAAE AAHP>01). 2L NaFo v FHT
&3 FEA paddony TI‘-’]HO] AAHp>.01). E£I +
A HETAA Frstd oy fde flAtHp>.01). ALPY é
o HlE &3 ANETL AT FTUHEHALY FA o) %i%iﬂ(p>0 ),
7 A THp< o). B3 $£93 205 FAld L3 FAME Tt
3121@(1»01) 53] 288 MNadd & +97L F3HA &7}0}%10

S3E FAY AT LEAA FAHAOU Fo4de] N FH(p>.01). B
'H 2ot 9 A AETAA FAsA AL A (p<01)(Table. 1).
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Table 1. The changes of the serum enzyme activity on the

treatment ultrasound and swimming for 10 days.



CKI10(U/L)  LDHIO(U/L) ASTIO(U/L) ALTIO(U/L) ALP10(U/L)

CON  850.70+20.96° 907.64+59.18"  99.02+2.82*  2947+3.18*¢  171.68+9.19°
US  1172.85+69.67" 1294.77+42.69° 11522+347°  34.63+1.29"¢  178.35+14.59°
SW  53459+14.48° 46055+19.93° 103.05+3.18° 30.92+3.83%9  217.84+10.44°

US+5 d d d abed abd
324.07+639"  322.99+1630°  89.13x210" 3249263 175.34%3.27

CON= control of damaged nerves and muscle. SW=swimming group, 10minutes

US=ultrasound of group, Sminutes

AST=asparatate aminotransferase,ALT= alanine aminotransferase,

LDH= lactate dehydrogenase, ALP= alkaline phosphatase,

CK= Creatine kinase

a,b,c,d values with different superscripts within the same columns are significantly different at p<0.01, all

values are mean * SD(n=5)
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29 2ok CK B4 &4 dzTol i 2 48 2S04 80 223 drHp<on).
2% ol HAAE F9F 2 F9% 22%E BN 4B TANE fF BLaE
BAEOD. 2 &4 F99 FAHETE AoldM s

2 Aol7F fidv. LDH 242
o] FAAET EFoA %913}711
e} £ho FAALTANAME

TAAE 238 FosH 73‘7]'
A 3t FIEE AL (p<ol), F
%948}71] ST E A HP<.01). =3 FF Tl
+r F7HE A (p<.01). ALT 842
<t -’F°é91 AL TN FASA St

2388 FaHA. FgLd o
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swimming for 16 days



CK16(U/L)  LDHI6(U/L) ASTI6(U/L) ALTI6(U/L) ALP16(U/L)
CON 65355+44.26" 720.04+5509° 80.13+6.09 * 2832081 227.15+14.89"
US — 49517+449°  436.65:4257°  82.03+4.77°. 27.03+0.81°  221.52+8.49"
SW  364.39:27.41° 262.78+1650° 116.8+590°  389+1.18°  244.397.22°
US+SW 386.35+31.70  327.83+29.82°  150561° 32524219  216.08+9.13"™

3. AR7|2 B2 A9 A3}

z+ Ag 71z Adde §9498 AA & AH}E Table. 33 2} 1093
168 FHell el 834 CK, LDH, AST, ALPE EF #94 AA ey th(p<.01)(Table. 3)
st vt 10979 ¥ ALTAAM = Foldel AR Hp>.01).

Table 3. The ANOVA table between 10 days and 16 days of Serum

The Changes of serum The Changes of serum

activity for 10 days activity for 16 days

F P. F P.
CK 497.065 .000" 83.648 .000"
LDH 654.365 .000" 129.527 .000"
AST 67.455 .000” 153.606 000"
ALT 2,970 .063 62.939 000
ALP 22.247 .000" 6.500 004"

4. A8y g2 F aF3e v

Awm7107% A54E iy WX 5 1§ 45 ARAd g gotE Ad+= Table
4¢} Ao} Z+ Ay we @A WE F aFA e tE3 ZoH(Table. 4).

Table 4. Comparison of Serum between 10 and 16 days



Control us

T-value P T-value P
[e)
CK }g (;j 9.743 001’ 21.796 000"
10¢ « .
LDH 169 4.343 012 38.341 .000
10% * *
AST 162 5.143 007 32.269 .003
10 N
ALT 169 .940 400 16.646 .000
ALP 104 -5.234 006" -6.279 000"
1691 . . . .
Swimming US + Swimming
T-value P T-value P
109 s «
CK 162 13.262 000 3544 024
LDH 10%] 18.424 000" - 579 579
162 . . . .
10 . -
AST 162 -4.006 016 -21.006 000
. 102 _ . )
ALT 162 3.653 022 022 984
10¢ * -
ALP 169 -4.183 014 9.832 001

*p< 05, **p<l.01

) 83 CK9 10¥¢7% 16¥w9 W3

CK &Ax] ¥3+= Table. 59 Zt} &4NRT,
AT = FrolstAl A AT P<05). =S99t
2 715 A Hp<.05)(Table 5).
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Table 5. The changes of the serum CK activity on the

treatment ultrasound and swimming for 10 and 16 days

Control Ultrasound Swimming US+Swim

CK 10  850.70+20.96° 1172.85¢69.67°  534.59+14.48°  324.07+6.39"
CK 16 65355+44.26" 495.17+4 50 364.30+27.41°  386.35+31.704°

ab values with different superscripts within the same columns are significantly
different at p<.05, all values are mean * SD(n=5)



2) 8% LDH9 10433 16Ya9 ¥s}

LDH &4 X% Table. 6% Zth &ZUZE, 259F, 97 EFNA 1089 vls] 16
IFNME FoAdAd AA Z2FHAG(P<05). 2S99 99 FAHEFAAE o 7}
HAou Fo4d2 A Hp>.05) (Table 6).

Table 6. The changes of the serum LDH activity on the

treatment ultrasound and swimming for 10 and 16 days.

Control Ultrasound Swimming US+Swim
LDHI0 907645918  1204.77+4269°  460.55+19.93° 322.99+16.30°
LDHI6  720.04+55.00°  436.65:4257°  262.78+1650°  327.83+29.82°

3) ¥4 ASTO 109+ 16¥YT9] ¥sl

¥4 AST 84 A= Table. 77 2ot &4z 239 A EToAe @3 AST &
3 Wske 10979 nE 164 TAAE 24 FAsA FAFIAASH(p<05), FITH =5
deo} £4L& FA HEFd FEANME 10gw0 vl& 16dTNA 247 F98A F71E A
tH(p<.05)(Table. 7) ‘

Table 7. The changes of the serum AST activity on the
treatment ultrasound and swimming for 10 and 16 days.

Control Ultrasound Swimming US+Swim
ASTIO(U/L) 99.02+2.82° 115.224+3.47° 103.05+3.18%° 89.13+2.10°
ASTI6(U/L) 80.1316.093° 82.03%4.768° 116.8+£5.89° 150%5.613°

4) 83 ALTS 108+ 16¥19 W)

A ALT &4 x9 WMsle Table. 89 2o, &4dized 94 2 25545 FAd 3
23 FEAME 102 AL 169 FEF Alolel & o7} gl 289 Lo A
= 10893879 B8 1684 E&TNA FYA FARHINHPL05), TITAAE 10€83
|0 vl3) 169 HELoAe o8t F7HE A oHp<.05)(Table. 8).

Table 8 The changes of the serum ALT activity on the treatment ultrasound and
swimming for 10 and 16 days.

Control Ultrasound Swimming US+Swim

ALTIOU/L) 29.47+3.18" 3463+129°  30.92+3.83"  32.49+263°
ALTI6(U/L) 28.32+0.81*  27.03x0.81°  339+1.82° 325212 19°




5) ¥4 ALPY 10¢+3 16479 W3}

g3 ALPE 109 Wiz w9 v3) 16dTds FrdstAl S718d e (p<05), a3 o
A= 104 T vlEA 16D TFAA FAsHA F7Hp<.05), T4 wAAE 107 vl 16
AN FAstA F7RHp<05). A 2299 99 FA HE FollME FstA
%718t 4 B (p<.05)(Table. 9).

Table 9. The changes of the serum ALP activity on the

treatment ultrasound and swimming for 10 days and 16 days.

Control Ultrasound Swimming US+Swim

ALP10 171.6849.19 178.35+14.59"  217.84+10.44*  175.34+3.27°

ALP16 227.15+14.89° 221 52+8.49° 244.39+7.23° 216.08+9.13°

V. =
2zAe E4e AN Fel (e, *oh 93 )% APH S, ANAAY &
Foz VAR, £48 29 AFAAL AM AAYG. AAY 22 PR
Fe Age FAxgoz AFHU, 22N 422 AT wECR YA

(Brickson € 2001; Huard, 2001; Engert, 1996; @<k, 2000). &4 2d+=
A7) Wi &4 28/ ol dFH FAFHQ FFo] FAH ZxHY
PN E 711 A @ (Desfranges, 1999; &, 1999).

BxA7o) AuHY Adg HolH AL 9o Ca’' FAT Fol dejun, Tt
AAAE W Ca¥e ZH A vl B 54 2 Y7 A2 HAL FAAL
(Longo 9], 1984, Muller &, 1987) °|&°] Z4 W vz #(microtubule)o]lyt 2173 Al AL
(neurofilament)ell #83 WS doA € AHS gt AlFolA TxAF Y 44
Y &4 F 4-~-597A % 495 4 FE FARRE o] 7IZHEtd &4 49
o ABE AFE A ABAEEEY CMAPY IFLS A9 ¥gE HolA g+
3% tH(Dorfman, 1990; 324, 1996).

AT &4 A JEdEe 259 FHE A ®Ed 2 tErelE g FAISTHE
(acute inflammation cel)7} & (extravasation)® A X4 280 #AFZFHH I A9
o) TEAAVE ok EF o] T AFo MR A FHEHE o]F3 st Ao
JERGR, 23 (myotube)e] #ERED. s TAZ AR &4 A & AF Y o
A8 248 2HAAY g3 A4, 259 AT Ax &4 T 52 (Grounds, 1991)F ©]
Y} 3t} (Channarong, 2000; Desfranges, 1999).

Van Meeteren (1998)2 & &417 ol &49 Fd 393 Ef=E s A&3Addy 7153
o2 IFEIgede A7 AT A FIS 149 T AESH O 180% HEs
EEDE 308 7AoZ §F 234 21Y S F&sdy 238 s ES AAAAHG
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A 3R TE Ruvh Jdlew Aoz F F AFAd AT F A FLE
A®E7F HE CKE 20~30%A = #Aadt9thE H 1 (Steinhagen-Thiessen, 1987)¢} o] &
AToME FE& 10¢97% 169 A& F vlug 23 10d9ToA= CK7F 534.59414.48U/L
oA 169 364.39+2741U/LE FostA A en, LDH A 10dZdAM =
466.55+19.93U/Ll A 16D ol A= 262.78+1650U/LL 2 Fol8tA #4Astd 25 A f
Fol TN Y-S RAFAUTH Fo oigh 3 2E w32 2tejA FUNARAGI 2
JzA ZHEE FIANA Aoz IEFE HEAI T AWRFNA A% FAA &
EZXAA FYARAAE o2 HEAA T8 UolA BRR & JAduxds FF3H
(Felig, 1983; Horning, 1996; Maiorana, 2000), Viru(1994)5 & Ca” 7} 22 @& E(sprint), 3+
A (interval), X% 3¢) 92 7]l(continuous running)¥} =% F & (strength training)d M e 5
74 AR &2 94 Follv BASAT Bz gl

AdAFolA 22 Xf FAHAA 4A FHd FA2HAGMHz) 283 A&7 £330

At AASATH 0.05w/cr 2 524 WY A&, 0.05w/erZ 1084 wjd A&, &4
Attt g BARC) FLFHFAY 25) A A 2% HEgE YA e
th iz vlsjA AgTe] A ARV v Aoz JEtyA gt Y #A 25
d& HEds Aol A A/ EFEdE AL IARAHFede Ao
(Shamberger 9, 1981). 253 X & & 5% %< 3MHz B2 9 05w/cr2 F 834964 6
d Fol @& Fxe 2Hde JAHAE TF AT Fg g94E /AU FAE B
3. H 338 tH(Wanek, 1997).

B dFdAE 257 A& 1044 CKIF 10g T AE dizaed vls) A F71skA
on, LDHE 94 A F7Fetsith. ASTS ALTE /934 ZAsH e, 259 169
TAAE &I v CK7F FolatAl ZAastgoen, LDHE #ostA Zastda &5
Aol Algke] A EeE EHIE 8-S B FUT A Y AST, ALTE 253 16979
A ST vlgte] Frkste] AjZko] AL E Zi(iven)dl® A &L ¢ A
ASolgta Atag} 1647 AE ASTE A AHAAN FodA #astd 259 A
gol a7 U ¢ F AAJY 229 10429 WM 1259 164FAAE 1172.85+
69.67U/LoAl A 495.17+450U/LE 2o 8lAl A4S sl oen, LDHE 1294.77+42.69U/L N A
436.66:42570/LZ 94 IA F2E vt 28la 283 16979 A ASTE 11522
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3t ) AT o] 3 2t =9
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A 4 BgAA Ag 7178 A" A6 A6 Z2AS & dd HeFA |71F

v.4a &

E dye A3 A204% dHo)FEe &3 F 289, 9, 293 2599
#9499 TA A8L 24 74 10493 168 F¢ & F d3 CK, LDH, AST, ALT, ALPS]
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