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<Abstract>

The purposes of this study is to discuss and analyze the effect on the recovery from cut in sciatic nerve. This

study used 9 weeks male rats of Sprague-Dawley family. Rat in groups 4 were treated with pulsed therapeutic
ultrasound for 3 minutes. 3 times weekly at 3MHz respectively (intensity; 0.2 W/ar?, 0.5 W/ar, 1.0 W/ar®); rat
in group 1 received placebo ultrasound. In addition, changes of serum aspartate amino-transferase(AST) and

creatine phosphokinase(CPK) levels were also demonstrated with diameter of individual muscle fasciculate

and number of muscle fiber in each of three types of muscles located in gastrocnemius, soles. The results of
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comparing the changes in groups are as follows;

1. We found out that hypertrophic epineurium was present in sciatic nerve injured ultrasound treatment of
groups. 2. In the gastrocnemius morphological investigation of the group 1 (control group), severe muscle
atrophy were observed at the 7th days of the sciatic nerve injury. however, muscle atrophy of the group V(1.0
W/cr) were slightly recovered at the 14th days after treatment ultrasound. At the 28th days, muscular fibers
were formed in polygon and were significantly recovered. 3. C-fos immunoreactive of the group [ (0.2 W/
ar), (0.5 W/ar) were remarkably increased at the 1th day after treatment of ultrasound. Group [V were
markedly decreased. 4. Brain-Derived Neurotrophic Factor(BDNF) immunoreactive of the group I, [ were
increased after 7 days of the sciatic nerve injury. Group [V were markedly increased from 14th days to 28th
days after treatment of ultrasound. 5. A significant increase of serum AST levels were demonstrated in control
group. However, serum AST levels of massage groups were significantly decreased compared to that of
control group in followed order ; (0.2 W/ar¢ 0.5 W/ar{ 1.0 W/arf). 6. A significant increase of serum CK
levels were demonstrated in control group. However, serum CK levels of massage groups were significantly
decreased compared to that of control group in followed order ; (0.2 W/arr{ 0.5 W/ar{ 1.0 W/czf). The above
results suggest that ultrasound treatment after peripheral nerve injury might reduce noxious stimuli, facilitate
nerve recovery and effective in the functional improvement delaying muscle atrophy or degeneration.
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Ae V744 £402 97T A HH &
A7) (target organ)®] &S 7HA A o 5 3
Bo| dox 1 71%S =377t g5 o2 7%
A& Wx]el7] 4 A= A7 HA (degeneration)
£ 931, AA(regeneration)S FAAA £ A7) 7
T AAE] A9 B dFE0] Az JeHEA

5, 1992). 234179] A2 dAzE oz A7
ARAF WAL 2N A s Rupsld
3 9 289 $Fol|E 23ie] A2t Al we}
A4 A3 2 A4 U] AR GFt £3S
fadicth 53 9247 F (U &L I/
o4 24 58 44, B 7&, D2 AR
oJAME Z#FTHRoger T, 1999). B2 A7RA
E &4 A &49 g9 Ax, 44479 3/ 9
ae): FNe F9) 239 &4 Foll wet dA4F8ol
24 vehdtl. Dumitru(1995)c 99% 44 &4
Al QA 29959 AAMEA A o] Vel 3, £4€
AZAE AR HZEF AXE 422 ANE AA 9
By 3 7)%5o] s Zaka A &% FelE

Hox o o

Z @i st

Y247 &4 3 A4 2 289 Wl2e 2339
Og @ %o 8% 98< 3% phosphoglycerate
mutase @ creatine phosphokinase isozyme<2] 3}
7H v 523} dule 234 2 @40l FFHT B
2 819t (Kawabuchi . 2000). &% 28< ¥4
T olAE 289 YA 279 VAR o] FolAY
(Redenbach %, 198¢) B} g3 H@ Pios @
ZES B0 ¥EE FFY S 9t ol F 7MY v
) v & ¥ AST(aspartate amionotransferase) <
CPK(creatine phoshokinase) &A¥slE & & glo
o ol ¥ HAv 289 o4 T AL Al EAE 8
F 3718 vehlle A o2 d49A 4.

A7 AA QA nerve growth factor, NGF: Brain-
derived neurotrophic factor, BDNF: neurotrophic
factor) A7 2] QA7 Aol Boisted AU I3
AXE FD Y& 3030, A4 37 QoM ABAT
< AGdAY AAAE 7]%& 2HAFHKim T,
2000). °] ¥ BDNF= t& QxAsRt X471 |
on] NGFS 50%9 &4 olvlx3E zta Zzp7
A (sensory ganglia), #vHhippocampus), %2734
A ¥ (retinal ganglia)alA @& 23737 274
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AR ol $FAA] YA AFE FF3he A%
7} 9tH(Thanos &, 1998). =3 Kokaia 5(1996)-2
ek AP FERDAN Z45HE L AHHY, & F
=9 d 3 dololA BDNF 34 2 @93 230
Z71sigl o, W&o dig BDNF ©gul-go] iy
Atz Busigld

£ @74 BDNFS 34 $83 954 2 cfos
A5 534D ABA LA SHE= 3, 71E} Hol|A
227 #ddE FHor g@E}(Hathaway 7,
1995: Lanteri-Minet %5, 1994). c-fos9 $@d &
formalin, carrageenan 59| #tER= Qg Haial
2, 71AA AF, 22473 &4, 224, el A
F 5 A5AA 53] ALENE W A Tl 2
ojdri(o|9d 5, 1999: Abbadie®} Besson 1992:
Champman ¥, 1995: Tokunaga %, 1999). zeiy}
G2 A S g FFA] 229 X Bl e A6
Soll FF A7 vlF v EF Aol

by, 2 dFdAe HAFAA Ad F A |
el B84 2 A%l U 289 A5 AAE &
old7] 93l ATAA AL 65 F BN v EZ &
7iAR 2] ¥gE #FE% 1, 8F aspartate amino-
transferase(AST)$} creatine phosphokinase(CPK)
o] ¥izte ARSI o5 2] FF ¥, 24
f, 20 FAME a2a £AEE #dely, 92
A7 &40 e 283 27 ¥leMdE BDNF 2
fos& B3 W23 3A 478 stuxt gt

I. A7dY
1. NYHEE

AZ o 250 + 50 gol 47 Sprague-DawleyAl ¥
2953, n=160)8 AH&8l9ch AHSH 25 25 +
1T, % 55 £ 10%E A3t en, 992 1271
712 s9d. a3 Eg 22 ARHEA HxE 3
o 2&9 A8e 1, 3,7, 14, 21, 28, 36, 42991 59}
2y ggale el AT [& JA3AF "D
% A8E A g WRE(n=40), 4¥7L 1= H2
AA A £ 3% 0.2 Wew XIEF(n=40), 44T 1
2 #3473 4d % 2= 0.5 War A EF(n=40), 4
42 Ne 323074 29 ¥ 2% 1.0 War 8T

(n=40)2.2 Wrdrh.

2. ®E4Y Het 29

AAuH & 98} dF(Rompun, Bayel, Korea)3} 4
4 AYRNE 1112 EFE 23 Wl FAH3 ni/kg) T
¥, 32 dERe 5RE AN g5 23K
Alololl Al AZNA F3F 1/2%919] A173-& sy,
#IAA A ¥ A5 E BT, oHEelA gEd
AYEEL A2 A3

Bt

3. =gu X2

2&% 287171 (Sonopluse 992, Enraf-Nonius,
Netherands)& °o]43ld 8% Yo 25
A8E APt d2Te 238 2% glo] =AE
AE 2129 sk, AYTe e ¥ 2808 F 2
34 65 Y 3 wme] FIGE B 0.2 W/er, 0.5
W/er, 1.0 W/ar ZEZ 3% B¢ ABIAG. 28
g BYdle 2298 A=A (Soung Heong Co.,
Korea) & o83t &yt Aoz 383 #Ag
g F UEE 313, 2 a/sect] FEZ EAE °]FAA
ARo] 4 JFZ g

4. 2 2 g ¥ =EEH ¢

A2 AAA & (Mettler instrument AGCH-
8606, Zurich, Switzerland)& ol-&3ld] APEE] 3
A23 g2 vET, 7S] 2 FAE FH5
W3l R AuEgty, AHY 28 10% FHEE
2o 33 ¥, sejsied 542Q HEE 94¢ 4
ANt 240 A& dztel AA F 24/ ¥83
T, 279 ands, 2449 d33E, A8
29| W3} Jej 2 BAsH )

5. EHEH HA

A% QY e AedA 308 B3 F
3.000rpmellA 1583 YA Eelst) 3 & €A% ¥
o312t 71(RM 2060-18, ELTEC. Co., Italy)
E ol g3k,
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6. ZXMH M=}

AYFES A3 RES g3 e HREE 92 2
At A3 SRS AN AR =E3NE
ot} HZE9S 53l 21 gauge HHEE s ¥4 4
471 80 e FAVIE Rt YFo] APFE F
o] Hrol ARSIt AF] MFHE B8 =2H
2 s g4 35 3outs A&y, ASE e
3% paraformaldehyde - 3% glutaraldehyde - 0.1%
picric acid 3ol 24413 A F, FA4 vA
A7](Rotary microtome 2040, Sakura, Japan)& Al
2381 5 m FAZ vtk (29 1). 20033 129
A, 71538 A1 3R89 S AT A 4F A9
oYL AFoz 75% o|4g BAx, &9 nepe
10kg(BAPE 9] 25.5+7.4kg)o|3t, HFE-HIRE=
A¢e 38 EAES: 14.621.98) 10t A7ddA
=8 F 299 Y3 4Age] S A =g Eke
o, 2 % diF 24 Q] BR@A & EX
B9 YA 2 E B Ao 71EH] YU

7. ploizmnsistoiy o HelEtE A

vty g 2 AHL P49 phosphate buffered
saline(PBS)22 o3 Wl A3 ¥ do} e 23y
A2& AAS] 8l 1% normal blocking serum
sodium borohydride® 1At A 2lslgict. A9z 3
3 S 93 AR FAHoE 0.3% FiEes
(hydrogen peroxide) 4ol 2083 A=]sct. chA]
PBSZ oj2] ¥ A3 & Novostain Super ABC
Kit(Novocastra Lab., Benton Lane, UK)& AH-3}
2087 wigkstm 1 ¢ 100022 A% anti c-fos
(Sigma, F7799, USA)9} anti-BDNF(Chemicon,
AB1779SP, USA)Z 4 T 3% 5 A ¥

©

0 0 0 00 o o -~
o LW o w e oo N

PBSZ A3t 34 ¢€ vlo] 2E]d o]xakA < (diluted
biotinylated secondary antibody solution) 22 30%
2t vigkatg ek, Al PBSE A3 33 Novostain
Super ABC Reagents 30%-3F w3ttt ¢S ¢
&} DAB(Serotec Ltd, BUF021B, UK)d| 10¥7 3 &
31 Mayer s Hematoxylin(Sigma, MHS-32, USA)
©2 )29 (counterstaining) & st a3t
A f@2 A4 A2 ([Rexed | and 1)oA Jehte
w22 33318 u) 73 (Olympus, Bx 50, Japan)& ©] 83t
At

8. SAIYHY

ZA%4 2L SPSS 10.0 versions A&t}
Z A9 AR e iAo AEUAE Jepyen, Azt
of Mg AP ) AR folAd 232 A% one-
way ANOVAS AN}, AIFEHA L Tukeyd o
2 3lo] FAYA {elFEL e=0.052 STt

I. dA+22
1. 220 X8 ¥ 51512 2w

AZN7E AdY 4 4929 }HS 7 ¥EE
FAAT. WA 35 JHAe 2] FAUse WAt
A ARE B 5 AR, 259 (BT A% Aoi7}t
AsHA vl @8 E3FeME A8TAM 23
A7t E71 AL AT 5 AU Fig. 1, 2).

vl 8o ZANSE A4S dee 57HE, &85
o) va 255 ARTAM FAL SR RE €
+ AAH(Fig. 3, 4).

1h 1d 3d iw

3w 4w 6w

Fig. 1. Change of right soleus weight after treatment of ultrasound in control groups.

h: hour, d: day, w: week
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Fig. 2. Change of right soleus weight after freatment of ultrasound in sciatic nerve groups injured rats. h: hour.

d: day, w: week
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Fig. 3. Change of right gastrocnemius weight after treatment of ultrasound therapy in control groups. h: hour,

d: day, w: week
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Fig. 4. Change of right gastrocnemius weight after treatment of ultrasound in sciatic nerve injured groups. h:

hour, d: day, w: week

2u Az $ 280 Yeats wal

Bt

2.

2479 WAL daTd v ABEPAM WAl o
A AYEE 898 4 Uda, AEE 1L 4832 1
of v}3] Mg FelilM £4€S B 4 UUH{Table 1),
TS 2], & AR GEeNE A8E 1, 48F I
AA 48 sASA 28T 1, 49T o vid
1897 VelA A fgidde] Ve, vlBe] Freidn)

A 224 A8 4908 Uz A4 Ae e
#ol &l gasen, T thie §F 440 94
sS4k =8 2 489 AT A5 o Wt & ok
o] @EE havt fEE s, & 4R Aol &
thek Abo] F3te] AjE S3e] vjRIoA AR =ATE
(Fig. 5, A). A8 28¢cle W= 2449 B4
#5o] oka adiz AYPH 3 s wE, B 429 T
e BBl Ao Al AYE 1, AEe 1e A
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27} =AR QYT VellX e Afe o] th w2 WA 2748 dehdz 22 23RN 2 AiE0l
A vepch. 2 this 2 AF Al 3t Az A8 37td Aoz AFEYT o=@ A4 2 2%
o] QAL 6% AAEA BEEHA L, 2 L Uz J Z2 9 Ak 2202 v E2A ABHAR(Fig. 5. B).

F 94 FAN.

Table 1. Light microscope change of injured sciatic nerve after treatment of ultrasound groups

1 it o v

1 3 7 14 28 42 1 3 7 14 28 42 1 3 7 14 28 42 1 3 7 14 28 42

muscle fiber
degeneration

R R T A O R T T S A S I S S S Ak S T S -

muscle fiber
size

P R & R = S S S S S S SR ST S S S S S S

muscle fiber
atrophy

B A A X = S T S S S R R S R L S & T TR T S T S A

connective
tissue

- ¢ negative, + : mild, ++ : moderate, +++ : severe
I : non treatment group I : 0.2 W/ treatment ultrasound
1M : 0.5 W/c? treatment ultrasound IV: 1.0 W/ treatment ultrasound

Fig. 5. Histological changes of gastrocnemius at 14 days in sciatic nerve injured group [ (A), at 42 days in sciatic
nerve injured group [V (B). (H&E stain, X 100)

3. 8% AST, CPK #M9| w5} o ulsl ozt zlol7t YTk HAFAUAE AR L
2 8% CPK 842 138.36 = 10.22 by},
HINAL Aol gL tFF F AST 842 AP Ve 178,53 + 1748 423 2718 Jehle)
152.42 + 8.332 velgoh 48F [+ 162.00 & FH AP 1. §e 22 143.28 + 105, 156.35 +
8.052 #9& 3718 e (p(0.01), A¥Z I, 25.2% diz2F| vlg tik Fr1etHTable 2).
Ve 2zt 154.40 + 8.77, 153.27 + 8.32& 23
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Table 2. The changes of AST, CPK in serum of sciatic nerve injured group experimental groups

(IU/L)
Groups I I i I
AST 15242 + 8.33 162.00 = 8.05* 154.40 = 8.77 153.27 = 8.32
CPK 138.36 + 10.2 143.28 + 10.5 156.35 + 25.2 178.53 + 17.4*
Statistically significant according to control group. All Value are mean 1 SD
I : non treatment group I :0.2 W/ar treatment ultrasound
T : 0.5 W/cr* treatment ultrasound, IV : 1.0 W/ar treatment ultrasound
4. ZE4E HotEo| ¥4 | c-fos Y8 Z7Ftd . AZAA &4 7Y e A 12 48
z 1) vla] §ol3tAl c-fos BYA FE Yehlle
cfos Bt AEE 2 34 249 Rexed I, AE 71 A3 Z4Te Bk 488 Ve €41

[ 534 BZHAT. 4FT 1M e #2073 &8 d FolM T 2ol vl3) vl A2 +8 Bya, A
14 FolA cfos S Fg& Uehlie AX 71 Aoz Be £E Yl 3473 28 F J¥T
U2 7102 (Fig. 6, A), 7 olFdle v # I NVZoA cfos @Hd ¥ AX F& o F&
&8he e Mok Ade 1e #2307 &% 19% #4E B9 h(Fig. 6, B)(Table 3).

oAlA cfos EYAl FF& veplle AZ 571 2

Table 3. The changes of c-fos immunoreactive neurons in the dorsal horn of spinal cord of sciatic nerve injured
rats of after treatment of ultrasound

Time(days)
Group
1 7 14 28
1 +++ +++ ++ ++
I +++ ++ + +
I +++ + + +
v ++ + + +

+ : mild, ++ : moderate, +++ : severe
I : non treatment group I : 0.2 W/ar? treatment ultrasound
I : 0.5 W/en? treatment ultrasound IV : 1.0 W/ere treatment ultrasound

SRS

Fig. 6. The changes of c-fos immunoreactive neurons in superficial dorsal horn at 1 day in experimental group
I (A), at 7 day in experimental group [V (B). (immuohistochemical stain, X 100)
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5. 5BA MeHZel 84 o BDNFLH

3 seollx] BDNF9] Az 2153 oz |
RN dadnts TR J4 A4 o A2
24 Aoz vestth. 23 F4 At =8A
vebston (Table 4), 48T [+ #2473 &4 74
% BDNFE& 4teille AX 71 4t F7Hsd ey

(Fig. 7, A), A& 144 o] ¥l & Frhle 4TS
B AEE 0L J307 &4 74 FolA 2898
ANF Az 4¥F [ Hsl BDNF ¥4E Jehlie
AE 571 AAS F7HEe BT A3 &4 1940
A AYF 1S 43T 19 vis] BDNF 4dutgol d
EA Jeltow(Fig. 7, B), €4 284 % 4 74
&4 tH(Table 4).

Table 4. The changes of BDNF immunoreactive neurons in spinal cord of sciatic nerve injured rats of the

treatment of ultrasound
Time(days)
Group

1 14 28
I + + ++ +
I + + ++ +
I + ++ +++ ++
v + + ++ +

+ : mild, ++ : moderate, +++ : severe
I : non treatment group
i : 0.5 W/en® treatment ultrasound,

1 : 0.2 W/ae treatment ultrasound
IV: 1.0 W/ar treatment ultrasound

Fig. 7. The changes of BDNF immunoreactivity in neurons at 7 days in experimental group [ (A), at 7 days in
experimental group [ (B). (immuohistochemical stain, X 400)

V. #

2 A7 AYTEY WA E o83 e, ¥
Ay, =283 2 AR 4y 5 B3 H2
A7 &4 Al 280 N EAE olBnA . B
237 &8 F 37153 B &89 A=) $8%
8oz zAgshed], of dPdMe AR % 25 A4

o} ATE 8l AAEL] AeE A2AALY 2d2
24 2 AR 27A HHE AdejoiA AP-g AAEA

255 Nge 230 nXe d¥ez 29 E H2
ga%g Y= F o 2% Z9d) o 27 o] ¥
g2 2EW FT Z7) 23 Ul gzt 4
Aute] =3ty Wl ARAE 59| ZU} TEYA F
7t ARzA9 A& F71 MEF71E&(cell cycling
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rates)?| 37}, EA¥AESH 23R4 GRA
(heat shock protein) 4&& %3 d¥9d &
(leakage)9 %7} &°] I+ (Baldes &, 1958:
Lehmann ¥, 1970: Barnett 5, 1994). v g &%
2 72340 WE FEYA, Y4 ¢4 23, HuF
ALY AaEA Fo) e, vedaer 2545
o o) f7te}l dRE FES|ZHCoakley, 1978).
£ AFME 235 ZAVIEE gelstd A& At
et 7P B2 APT V(1.0 Wa)dlA A7 & 2
o] A4l AL S HSTS & F UG 2
gt B A= AEFE 497 [(0.2 W/ad)9t [
(0.5 W/ar)dlde gz 2ot A3 92 259 AQR
7} BFE AT AET V(1.0 War)dll vlsidE b
5o & A48 BAt

HINBAG F 2efse 287 479 AYTHA
s 2 A7 23 g3 3levi(kawabuchi F,
2000), Weinreb (1997)%% Uchii (1998)%2 4173
A 53] AlA Y TS Aidhs 439 AEde o
ARl AAle B e FHE AT A2 BaE)
gt & AFeM T v B2, 7iRe| 29 FAEE &4
Z B2AMsN 2o AE Yo ole AFAA A
o 28] 2AEA Hzhe st Fo¢ 28
g 71Fe] 8 Ao 47 g,

T3 2 dpdae A347 da &4 F 2739 A
Aol 23 goiske @ {312 £2 BDNF&
cfos®] FEE AH2A Y ATE B3 TFIAAS
o]& g A7 g% AR neurotrophic factor)EL 4l
7ZAAe] g @ A& A3 941 2AAALL ol B

< 53] A9 Y&, 4 47 A= vk T
242 98-S 933 BARA HEFN A5
2Ry AP S 4 o5 EFL A9 &4 W3]
3 Fe] S Fedt ATH e 75H HES F
£ 98E gk Aoz A A (Skup 5. 2002:
Gomez-Pinilla 5, 2002). 229 A7 23 474 4%
4 QAER S EFFoIY AAEF 58 B3 €%
ojEgH oz F3ARA oA o Bdo] FrlEe Ao
2 AU B dFoA FIAA &3 79 F &4
g AAer 47387 QAkel sl BDNFe| ol
Z7Hch ol2ig Aate A2 &4 79904 149
°]%712) BDNF& H1E Zrlste] &4 289 o=
ZA3Hs Meyer 5(1992)9 dxtel dxjsigied, =
<3 X871 U734 2l BDNFS 234 AR AAAS

< FAsed 27t Aok AE st 2By
Z2&% X8 A=Y AoldMe 1= BT AEE
V(1.0 W/ar)oll wis 23]2] 48T 0(0.5 W/ar)ollAl
o 2 FY 1S HAE AU ol Ao
7V B0 & 289 Aot AYATR] w2t 2
Folg AE Holy, & HAgdMe (0.5 War)T
A ©& £ BDNF & B3t o=@ 23e
BDNFe] 734 &3] 93 A7y} A3 & ol F
o] A173s18ka wWisglg = BDNF, NGFEol WA 4174
23 ghgog fise Ao Almdci(McAllister
5. 1999). o}& AAIHE YAEL §FAEY ke
A (activity-dependent plasticity) FglA 417 A4
9] 73}l Feidin], o|F FolA BDNFe= Mjxe] 4&
< A% GAAQN Az EA FAsta, &4 F9 A
A opzt WG oM FaF 4TS Y
e Ao g2 WA cHWalton® Dragunow, 2000).
c-fose Bl AT AF L@ B337)7} o &
o1 (Morgan® Curran, 1992), cfos9] 23L& 44
Hog e FES AMGT. ole ASH cfos THL
A&AQ PN} Aedrhe AS oridnt. d4s
(1999)& AX7} A=z B3] 271AAR] cfos
52 dthe A2 AEEFY BARARA 758 2
ofzl AEld o2 AXr}t A71H AgL der = @
739 Fa7 Wyl Yol g ouigdcin g
Bullite(1990)ell 9J3ld frai@ 7144 A5 € &
F& T2AF 71 AL 555 Adse VB2
cfos7} 2lu] A F7M}n %A, Strassmand
Vos(1993)& #3ldt GHNAATE 718 3¢ cfos
FAAREEA 0] AF Age TN FHEHUSTE
B3t B dFelA e T2 fald A9 22
7 &4l o3 FAAANA cfos] LdHo| F7HES
A5 5 AAT. oIk @¥3s 9 Abbadiedt
Besson(1992)& c-fosE 4% WL A5 FEAA
E5714E dsked 83, 552 dddhe A%
2 3 4 379 ¥glE sk AL Fadtiu &
et 53 AY A 7 YT FAM e 3 A
S B8 & e, o3t it F2bol Wil
A ol g9 Y7} Fol &-78)4 (antiociception)
& A3k A= g9 A Q7] diolzt A4t &
A7AFNNE of] AFES (Bullitt, 1990: Harris,
1998)3 Ed3HA B4 &4 F cfos7t Rexed 1,
Ist V, X 394 F2 TEES FFMY. 28
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WZZ [ & cfos @S 8 A2t Fn2 eyt
i, 149 ol Fde Zadhe 4% 2y

ASTE &3] GOTZ ¥8lA e vEE=ze o} 2%
L2 T2 T 28 EAE T EE 259 F
Alg} 22 oj A ¥F Bxil FrlEe Ao® deiA
tH(Sodikoff, 1995). 2§ ol Al @5 AST 49
Walo] & Iwanczak 5(2000)& Duchnne
progressive muscular atrophy Al HA g 5
AST 849 771 #3HH, o|§ 89 t& 2 7l%
AAA S4E YeERIER o33 ¥F AST ¥49
AL & 950 UE A3 Ludyd. =% Lin §
(1999)& 7t ojgjdll FAZAME thake] ASTI} &4
30, 2 4&F0] e BANA o5 EF ASTY 4%

o] Zz}Ptn BdgE 1, Begum F(2000) & 9%

Bl ohzl AR T Aol Qe Bl A ¥F
ASTEA 9] 57171 238 4 o 25 AHE 3]
Az shie] $a3 A8/ dokx Y. & 47
ol HZA7 A WAelM ELA 289 Ze] 2
lon, o] A3 ¥F ASTVI EFe = #eld 247 €A
g ¥F ASTY 84 7P} #3sH = Aoz A4dd.
TS ol2IF 5 AST 849 Fvie B84 295w
ok ol FHAT 25 AE gt ddetE &
el A8t 8 Aoz 4ztan.  dpoMe 285
A& ¥ ASTY CPK 840] A87% utel A7t
7t S g8 5 AUt

TR £ E3]) HE 7 e 94AEA EAl0]
o, 330747 9 &44e] Ao wat A WA
ol Fxe] AAo] 7hHsdta, AAES F 2AHE 2
g A7) 97 S L] et 21439 A4t
A= 1 JrHFawcett 9t Keyne, 1990).

A4A 5(1983)2 HIAA &4 & F HEZ
7 iR u| 2o A Aol AAEE Al7ld] e AR
o] Wisls #AT A, A &% F 2004 34 €%
AT} PAAES HAfo] & Apololla] Holm, #o]
Aol W3 FagA He 2738 #gdda st
B AFolA v E2e] SHRE T A, AP TN
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