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Effects of Nerve Mobilization on the Spasticity of Ankle Plantar
Flexor Muscles in Stroke Patients
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Purpose: We investigated how nerve mobilization influence ankle plantar flexor muscles of the affected
lower extremity on the spasticity in stroke patients. Method: Total 12 patients were recruited, who had
spasticity on ankle of the affected lower extremity, and applied nerve mobilization on the sciatic and tibial
nerves in supine position. H-reflex was measured using EMG equipment, detected the ratio of maximum
HM and H-reflex latency, and compared the changes before, during, right after, 5 minutes after and 10
minutes after the application of nerve mobilization. The data were analyzed using repeated measure
ANOVA to compare the changes in length of time. Results: In comparison with the ratio before netve
mobilization, the ratio of maximum H/M was significantly decreased during nerve mobilization{p<0.05), and
it tended toward recovery right after, 5 minutes after and 10 minutes after applying nerve mobilization,
there was no statistically significant difference(p>0.05). In comparison with the ratio before nerve
mobilization, the ratic of maximum H/M was most significantly decreased during the first 10 seconds after
nerve mobilization and it tended toward recovery gradually(p<0.05). In comparison with the H-reflex
latency before nerve mobilization, it was significantly increased during nerve mobilization(p<0.05) and it was
decreased right after nerve mobilization, After 5 and 10 minutes, it had a tendency toward recovery but it
revealed no statistically significant difference(p>0.05). Conclusion: It is considered that nerve mobilization
could contribute to initial rehabilitation with stroke patients for relieving spasticity and nerve contracture.
(J Kor Soc Phys Ther 2007:19(1):79-90)
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o, £3] £571%50] Ad€chRathore T, 2002).  (Watkins 5, 2002).
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ZF sl AFWALY HERA 98 vE
=EHSY: 200604 79 289 Aoz &£xd vEdes Y AFNALY

e o 18 DY Z7ksh AwAte o] BRFo 2 Yete &

Agoz FIUWL § Uk ol VFAH 9

WA AR} vhA] 9, mylovept@hanmail.net

. M 2

A ox Mo

rlr W

off

79 -



o]%E 9] 32 -

\

FA AlgukALe]l A9 HSFAA 9 JAVT A4
o oA JEhtA Eoh(Lance, 1980).

o

AAL BE Azte] AnsldNy & 7231
ZZ3 7S do77]x 3 (Young, 1987), 73
7 #dE g8 EAHEL HEFT gASY &
o] o= FAHA %L viNA "o 2=
2 HET BAEY ZBFHY 4¥n A=ze A
o 8 B3} Ach(Pizzi F, 2005).

HEF F oJAFH2E AEvEZL AHY 7
A olgAdE Helgrt & FEs YehleH, 4

Aole 232 AFo] vguy, gAde A

E3A Jehdd. BE A9 BHL
_‘.'153 F52% 4ol 43 FF3ed oA
o] HIRGAQ ZUFE zHsn, 53 FoA
AZEZF2Y AL HEFT F FAY F8 9
o2 HEF 8x9 HIPFHE AAIIE 24

2 Zg3t}(Lamontagne 5, 1997; Lamontagne &
2001).

AF9 2He B EYXNEAEF EFAE
A =HHA FAZ Foldded, F/HE ASF
229 A& A3V Hstd 4 (LeoneRt
Kakulka, 1988), 7] A= (Levin®} Hui-Chan, 1992),

A% (Gillies 5, 1992) 5& A&39 Z3e &3
A 4 Ja, ol2dlx H o] (Belanger, 1992),
o}ARR] (Sullivan 5, 1991), W(Bellz} Lehmann, 1987)
a8z AR Buke T, 1971) A 53} e
Roeg R Q. 2 FAMER AR
Aggs Aol M £43 HEAH
ol7} wiieo] e EIAIAEL AFES Wl
ALg-stal o (Tsai &, 2001).

Ade BAFAL THED o ARAY
& ZASW, AAAL A48 wolun &
be Agolt A% glo] AAE 3017 9

3 8449 axolh

AANVE7IHLE ABAY 7HsAdolale g
2 gg &34 gded, o Mde FFAEA
1FE FA3L TEHAE FH3V] Hslxe
ABAE A3 AF F FFo] Hojof e
o] 22 2 (Butler, 1991), A7AAY 7}sA4HE OE
Edog ARGFAelg} 3o (Shacklock, 1995),

(stretching) &

o

AR7VE7 0l HEF B4 8 A2 BA vide 3%

oj7 /IHEL olv] 1009 @ ARE QoA A}
502 $TH(Dyck, 1984).

A7BAY RS F7HA717] Yl FEAR
£ HE3 ATE %315'.‘?3, Akalin 5 (2002)2 &
o8 23T FARES o 2ZTHUE AF5E
&3 o Véoﬂfﬂ ANANZEETE AA 4
3 FF4ste} 7lEol AAHATGT BIEH L,
Rozmaryn 5(1998)2 @ FFF #FASA
BEZHQ 89 ¥WPsle AA/NME/HE FHE
3 AY 30% FEA 28 9 P94
& ZA2AAYGn Buslgct. 28jx Ekstromd}
Holden(2002)= B¥ 3 ¢Fo] §5¢ =7 &
AN A AA7ME71HE AL E wS 78§ A
87} "3 3ok

oj9jol= AA7FE7IHe] 8FAG, HIAA
a83 FTAAY AR =FFoE QA3 B
& g3A7Iedl AGFHolgtn K Houo
(Coppieters &, 2001). 13y AZA7FE7]He o
3 d7e F2 IFHA FAE WEAeR & F

Zasl #FAHO Jon, FFAAA FA
3 AA7ME7IHY NEF EHE FHI A
e obF vlu|g Aol
3 ZFAA FFARA &4 A4 A &
2 AWy, Butler(1991) Hopul #xzlof A
73 VE1HE ALY 2R 23FE ¢
NZATSD R3dH3, whA9(2000) #Hwepw)
g A ARSI E H&E A9 v
Vet 2ol FHHAL HFol Fidte
T AAN T AAHATGT EasE

T3} Davies(2000)= 233 FA&H] 7
1% e $3A717] 3t ALY BFAA
< HARAo g 7HEAA TI2Y AR E
ANZHeH, 9= £4ANAE 7HeAA SHH
WiEZ 3 drigte] Ade] sisdzve A3
A Bug 3tgo

ool AFEL FFAZAA E£ABRAENA
ARZNENYEE ARAAA BAE S3prAHATE
AEFHA Bad B NAEEIIH g AP E
ATE fiv Aot AAVEZIHE HE A
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53] FFA%3A &38A W A747H57]
e A7t $580, HEF B} FHY A
22 A4 dside @AA Bud wprh
gick mebA ol @1?«1 EHe HEFeg ¢
¢ ¥ope) @AESE WAz A4 5 A
o AR7FE71HE a%d & ZAEE o83}
o H-¥HHE 38 na do.

. APA 2wy

1 At R A7y

1) 372t

200613 2€¥ 273} 289 71E 2SS FEAIIE
x4 29E ddez JqudgeE AAE F,
FAAE 4 193t 200603 349 29 ¥E F4

Iy

49 1BY7AA eAUIFL ABAH dd e

SHE AAMA A 3314

2) A%

AFRAS AEQ Qs CTU MRI =243
HEFzog 33%7 SAYEE P JLF<
Hropy) @2 29 dydoz gk

amd e B A91Fe N3zow
A% Hrprl E2 F WEF 349 oo AL
o] gle AE2A ZFY 50l FHE
A FAHE Ashworth HT FTF 1 o]dQd A=
et 28a ALY, d5d T8 281 4
3 Ao gl A2 AYd] I AEHE o)
et Agel 593 A2 A

AAAEE  AF  QAFHl 3™
Ashworth HEA ZUHEY A4S F72
Z04HEE0] oy E AMAS grade=3), 2 =

& ANAAHE FF(MAS grade=4 ¥ =}, 18T
AT FFEAR Fg ELIe A9 ALAF: AF
2 ololut @xAA Huoe] e A AN
A A A A

e X283 A19E A1E 20079 29

2. 53T % MdEHYY

1) HYEF
(1) £HEl Ashworth #E (Modified Ashworth
Scale)

F3" Ashworth HE & A3 HAEE ¢43
o2 Hyriste WY FAA 7HF ®Bol ALEEE
AT 2A FEAVMEEY WA FFHE ARA
£ meA FF e JAA3AE W =AAE A
ol AEE AAAY FBAHY Bdd wel 6F
Fo2 uUFo] HrEte ¥ ol oh(Bohannon®}
Smith, 1987).

(2) H A} (Hoffmann reflex)

TECAALS] 242 HAX R (silver
electrode) & A8-3t] HF-ALE Ha3887] 4
3 d=g % F, HE& AL AEIEA &9
(popliteal fossa)ol| A 73F A7 (tibial nerve)ol] 7|
ZAFE Fo] M8 M response)o] 7} =A
e B9 AZ T (medial malleolus)o] A4
59 (upper most portion) Ale] AEE o]FE
3= 7FA 2 (soleus muscle) Yol 712 (active
electrode) & F-33t3 olZdl2=A o FAnA=
(reference electrode)-g& F-Z3}gon], =329}
Z12HZ Alole] AR HAF (ground electrode) &
225

AFAFL F54 2o A= (ipolar bar electrode)
< HIARE o] &3 HIE 4ol 7teiR A
oA AR A= E &9 1A FH
(Figure 1).

H wA} AARE Medelec Synergy EMG / EP (OXFORD
instruments, G) ZTAEIE AR oH low
filter= 20Hz, high filers 10HEE Qs Aok A
FHARAA AF719 FF& SHE g F=A
A€ AFsAed, AF7AL Imse g sto A
37EE AN3 F7HIA Hd H e 7D
OA BEE Z7hstd Ao AZHAM Hol M
Wg-g PIte] o v E TR

H ¥} o) 3ZF o) Mo} Hoj IF 8] (maximal
HM i 5 A9 8524 Bg 242t =

surface
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o) %4 9 32 :

GRS Hee SRAUT, H wAle A
(latency)= 7]|A XA HSFo2 HIRHE E7}HA
o Aoz YT

AZL FFA-AN SF3H 7AAZ A3}
o AA7HE71E Y 3‘]% A, %", Z, 5% ¥ 19
7 102 Fo) 22 1088 H 2AHE SH 39

2) dEury

ARV NHE A A AF 7 AH(Straight  Leg
Raise, SLR)9] ¥ F3d FAUH ot A=
3]""]1 BIE2FAME HIHA T thg X EAMY
§ &2 ofddaA ofgo] HAAFZ tE T
£ Ao £3F Yo XA F £8H ¢

o}

AB7FE7 el HEF A9 FHE XF22 A W 9%

o AXE oz sVl 23 HA) A #A
AAH HAE Azhels $Ho2 SoleRh

qHF BUFL HAHA = ARAARY
AR AAA B L8 AAE A=A of
A 9ol 2 F B £ SBAL AW 3
HE #4581 OE & £ SuPe W22
AT oW clgdanY Aele EFRA
WA B 23 RBWL $Ho)A SHAThH(Figure
D. BAY $5E WA e gAYEL
g g8 =AAE oot FFe 42
$4 wE AR FAAA AV 10021
40z) $¢ FAARAD

Figure 1. H-reflex setup.

3. REAHE X B4

SPSS 12.0 for Windows& A}&3}o] zZtzte) oAt

AEo AAZEIHE A& A, FOF SE
% 723 108 o] 10 Ao 10W 24

¥ H wate] HoidZe] Ha4e AE3Ao &
Zte] AR Hol M ubgo] gk Hdj H 89}
H Wb 234 wshe 2487 dsia g 2
A BAHE A (repeated measure ANOVA)S Al8-5}
Aok SAFH FABEL p<0.052 P

. & 2

Figure 2. Application of the nerve mobilization

L xS altxol 54

AT FoAF HA didAe 12%oewn,
W2 F EA7E 89, A7) 49 oo, F
Z #Holy] #xle= 5T, 2 "ely X
< T30l

‘7‘7@% Ashworth & 291 A7} 29,

B 1+9 8471 69, 57 19 27 4981
E}. AR e AHEL 46~66MZ HT AF
< 56340103, HEFT B olF Bzt —3—
2~3708E B 2.77}]-51_01%1@. AR A A
£9 H WAl HaF ZFEAES 30.25ms )AL,
BT HM HlE 46.64% o) QAth(Table 1).
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Table 1. Subject's demographic and clinical data

No Sex Hgﬁfplgéia (Qfa’?i) Ager) g &iﬁi’; Hm)(cogﬁmx
1 F L 2 65 3 28.65 4728
2 M R 2 58 2 3025 5421
3 M R 1+ 54 3 30.55 34.53
4 M R 1+ 63 3 30.90 4325
5 F R 1+ 46 3 28.35 53.03
6 M L 1+ 66 3 29.80 40.17
7 M L 1+ 55 3 31.85 5224
8 F R 1+ 47 2 29.55 65.00
9 F L 1 53 3 28.45 43.60
10 M R 1 49 3 3165 52.20
11 M R 1 58 3 31.80 39.71
12 M L 1 62 2 3125 34.47

Mean=SD 563+68 27504  3025%129 46.64+9.06

F, female; M, male; MAS, Modified Ashworth scale; Hmax, maximum amplitude of the H reflex; Mmax ,
maximum amplitude of the motor response

2 MAJMSIE M2 M, S0k £ 58 & oE 45.18%0] QTH(Table 2).
a2z 102 Fo| H/MH|9 ﬁﬂ AZB7HEIE A8 3 46.64%s} vlaste] A&
1 Qe B¢ HM Bl7} 32.02%2 EAFE
NAASAY He Adle HMue ol  FAR A2E BATLE<005), A Fo 5¥ F,
46.64%0)91, SEFS HLIT Y BUe 108 Fole 549 FTEERE HA IJ&EHS
R0%cIck A4 A% HMulE a.18%clxl  FEE EAL AL AR nuHAH FAHo=2
3, 48 5B Fole 425%019x, A& 108 F FAF AolE WA (E>005)(Fgure 3).

Table 2. Amplitude ratio of HM before, during, immediately after, 5 minutes after and 10 minutes

after the application of the nerve mobilization (unit: %)
Before During After 0 After 5 After 10
Mean=SD 46.64=9.06 32.02+14.17 42.18+9.05 44.25+9.2 45.18+9.06
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Figure 3. Characteristics of the amplitude ratio of H/M before, during, immediately after 5 minutes
after and 10 minutes after the application of the nerve mobilization.

3. MAIISI|Y M Solo| AlZHH HM 33.49%, 70Z0]] 33.12%, 80xo 34.17%, 90z 0]
2] wst 35.08%, 1003 0] 34.88%0°] 1TH(Table 3).
ARV 71Y AHE gl FHE Fx 10x4)
AANZ/1Y ZHE Zete] HM Hle] wW3les HM 817} 713 F431A 2488 JAFe=
g 10%0] 27.02%0] Y3, 200 29.23%, 30% 3 EH e Y-S B AT (p<0.05) (Figure 4).

o 29.6%, 400l 31.47%, 50zl 32.3%, 60zl

Table 3. Amplitude ratio of H/M before and during the application of the nerve mobilization (unit: %)

During

Before
10sec  20sec  30sec 40sec 50sec  60sec 70sec 80sec 90sec  100sec

Mean 46.64 27.02 2923 296 3147 323 3349 3312 3417 35.08 34.88
+8D +9.06 *12.76 £14.94 +14.16 £14.49 *14.79 %1556 *£13.74 +13.79 *1496 =15.1
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Figure 4. Characteristics of the amplitude ratio of HM during the application of the nerve

mobilization.
4 NSV HME M, S, % 58 £ AZNEIW A A 3025w wmsted 3
2|3 105 o] H HHALe] Z=A] WE £33 = F<¢ H AL ZEA]9) o] 30.58

mE FAHLE F9F FI7HE BRI (p<0.05),
ARAEIW A A H wate) BF A AFIE 300mE FLdAR 5E F4 108 F
E 3025ms01 9%, AeEn JeE T 30.58ms de H&AY FEAR HA JEHe e
olgth. A& HZde 3005msolPi, HE 5B EHAouh A& An wusM FAHE w9
ZoE 30.16mol0em, g 10 B Foe 3031 ¥ Zele (AT (p>0.05)(Figure 5).
ms ©] A T}H(Table 4).

Table 4. H reflex latency before, during, immediately after, 5 minutes after and 10 minutes after the

application of the nerve mobilization. (unit: ms)
Before During After0 After5 Afterl0
Mean+SD 30.25+1.29 30.58+1.35 30.05+1.33 30.16+1.23 30.31+1.26
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Figure 5. Characteristics of H-reflex Latency before, during, immediately after, 5 minutes after
and 10 minutes after the application of the nerve mobilization.

v. 11 &

Ao BAFS 28LY Pzt ABAY 7
Z:\‘lﬂ 3=l (Butler, 1991), AZ7A #AAE
& AR WSS 289 Bo| fAdT
o] x"?‘—‘ﬂﬁc’r’] AZBA ] Aol FAd=
AL 7R gt ABE &5 2L FFH=E
Zog olFAAH U7l Wi AZFAS HAEg
2o FAE A% AE8E #Hof e AL F
g+ U
% 89 ALY SFE oldY J%E
AR AeE AAHY £HUE ATEA
#A ¥ 7}AA (brain plasticity) & £+ Aol
(Kaplan, 1988). 3429l SHe] Aolits] 9l
e S5A% AR ABAT Al F
28t Butler, 1991). wabx] G2 74 &
3HE 3317 e AAZAE FAE3A /A
Hojo} am olFA HFHo=Z HAE NFE
Fal BAAAHY FHdol AgFH o Foh(uig
2 = 2000).
ARZ7TE71Eold W FAHY IS §

O

N
)

o B

O [e]
FaAdS

LA 32ln sRe ARAe Age
J2A77 A8 AgDE Yoz,
ArHQ Ade 4% #x9 9ol B
A9AQ A7) VAT Wer} Aok Aol

oW AYINE FAIAYAA SBAL
WS ZFA)|AH FHZA 7 (sciatic nerve) 3} S8A A
E22E AMds ZEF A7 (tbial nerve)o] 713
EE F7HIAY. AAEII™Y FHEANE &
Zke] el wel g2n FAHQA AEH JdF¢
< gle AAolth

Shacklock %(2005)2 30&A 3% Az H
At FH5AT Ridehalgh F(2005)& A4
e e A3 18NS FNHAREA &
A ZZF(plantar flexion) 3} W ®¥H(inversion)
AZ7ME 7S 183 F L3t JF59H
Al A, ¥ W3ls Ho F7)4
& AlZto] ol gty Rttt
B AFdMe Shacklock 5(2005)0] F 23}
1S B Frldle &2 Alztolg) sty
402 (100%)F <t AE7HE71M & A &3t
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B AFE P37 A A7 dAAEAA A
A AR F3E Ashworth HTE o] &3t ¢
42 A3 AxE FHHAEH, TF 1°] 4
B, §8 1+71 6%, §F 27 1922 BH9 o
4 F4e] FAVMAS grade=0), 2 3= 4
73 F7t2 FERELTol AL F=MAS
grade=3)¢} EF T2 ARAAHE ZFFHMAS
gade=4)8 AE AJNA FERLIERNLE
o AFZE FA g B2 BFH AL Exo
A 3712 el AIRER BHY A&
SHHAAH AP

A9 waIAe 2A I 83 T4
3 ABAEYTH G 7|He] glen o]F AT
gy dAv|ddde B3E T3 v-&F A
7 (dynamic y-motorneuron) 2] BFAo] Fold A
Heta Azste y-+5A7% §34, 33E He
AZAESY a-FAZFLY 715 g3 A
22 HE a-25A%R 4, 9433 dA9
o, FAAQ A4 9o ZYH Fo] AHAAE
5, 2001). ¥ d7e A ARAHTH A
NA F a-2FAE FP FEIA ABE
Yol HEF F Ay Fo dJQeEHA HE
F @xo] HYPFHL AT 242 AE3}
v 584 ASF29 FAL FLANEAY #
o} 0 B A& oRE FolRuA AU

B AFdA ZF9 Hrie H vk Hgf
Z37 M 7o ) JEHZ Fristdoh olF H
WASE M 3 REN) Z7ke AR 27 9
ez, AFNY FAE ZH Y2E G0l
o AR7E7IEE HEsr] A B HM H7}
46.64%2 Bakheit S(2003)¢] BT HMH] 58.36%
Boe AHA uged, 39 445l 4
g Ashworth H T4 1~2 SFo 8 FETAHENE
HYLFd ATdS & F A& FxY FEHol 5
74k Al AgAA AJAA FHHY dEA
EUS FA43d A U A2 YHE

223 H i} ZEAIE AR37ME7IHE 38
&7] A 28.85~31.85msE HT 3025 *129msE
Hgon, 7ol F(1990)9) 8HdF AR H¥H
9] H ¥kA} ZAxtellA A4 iz JFEA]| B

g2 X583 A A19A@ A13 20074 29

A 29.10%2.34~2.52ms &t FAFG AAE BT
FEA 9 wsle AF/ME7IHE H&3}n Ae
ool HE A viwste H ¥krbe] ZEAZG
§93tAl =718F5ich. Spencer(1995)= 15H 9] A
A GAE Ao 208 F9¢ AHF A7 (median
nerve)ol AEHY AP AEHPL W, WA
&5 FEA #zle JdA2u, FATHLE
#2913 W3le U R E P, Humphreys
5(1998)2 A AAe HF2=E A9 FHA
JeRg FNIAASE AAH LAFANBEY 2
olE AAAIZI FEllAN HFAZAY F 5o A&
A7 F3HA SR TR Bastd, AR 7HE
71ME A8 J' ¢ H b FEA
9] F7le A7BY ZHo|7b ARFHA ved AR
2 E 4 & Aotk

BAoR A% AAAY FHL AAHLE £
o] #& F24¥ A o|F(axonal transport) B
NE 2t AFLE TN BE AXY A
X4 JdAMe EA7 71d9 FYel ey
Aojg} 7l5E KA A4 EFT AEZW
Y o] dojvted, oldE 7AE F
A A (axonal transport system)2} H-Et}. Fitpeg
AAe AAE9 7154, 7+23 42
=4 9o Fad 488 j2e, 33
NZAAY FEH& ABAMEAY AE
g = Aok

el 24 ol Aol AR Sa5sAA
7 AAT 2 FAAN F83F BFe AXEA
A BERZF (target tissue) L2 7 FPA F4t
%4 (antegrade axonal transport) ¥} =3 22| oA
B AEAZ e 984 ZF244(retrograde
axonal transport)©] YUTHAAEA T, 2003).

AAYZe HZ AFAA IyFEEAAY ¥
3= AMSEAA Y dsng vRZLE EHES
dodlAY o F4F 4L e AR F9
HAok dAFSAAE 49 49 24, &
¥z ada BAEEY Y AdHC g
ARE HAgsted A

Tanoue 5(1996) F <9 HIAAE AFAA

APrEAAE AAXNAYe BuE FHA=,
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o]FE 9 3% : AAFE el HEFT A FHE AFEZ

F 9oz v Ao 479 AFo] &34
W3t JMAgten, D2xAHY P2 HPF
FAA & JAAAG B 23E=R
B A3 AA7E7IH 9% @ Fxe Al
A9 ARZE NRAGEAY FHFEd FFS
HHE AegE Al dET.

Rydevik9} Lundborg(1977) 4172 Zo|H3l=
2739 48 HIE F3 FH FF ¢E
T ¥{gE Fol AA9 Jisd 9FE "Ide

A7 RIE gt £ Kobayashi 5(2003)& &
AYAGANE €82 59 FH4x3q g3
Z A7o] stututy] oz AAD FI£3F 9
FAZF L AR AGAA dAH FHEA
HE ob/1gttn Ba ik

FAAAG A RRAAFE AFAIH, B
AF et Zo] FXHAGAA FHHE o)
Z FZAIE AR 1FE FIHAIA H
o2, o dA7ZAn Hd HM ul9 Fa9 H
wkale] AEA| Q] Z7be ARSIl §A Al
BAAN ) 983 2FE oz FA4d
YA FFAAE AT Bl A A
Zhg )

H ¥t AAbste 249 Zold wet 23
ol 22kd £ Atk ol dApoMe ddAE
HEF AR 3o HALE AlgEAEd, oW
Zad9 x5 G ASZTF JEH A

FENE 5(1996)2 Aol o3td F@E 9
o] & H wAle] FEE Wgle] g 7ol
A 2R x4 wE HMH #HEls 3
Ao FH99 vladtd, HE] WSZFA
T #FY3tA Ao, ASSF 109 20=
ANE FYS vimste Zoj7k it Bu
Rt 2B oy dAyd FHT gAY
H ¥} S22 uf25gAAdA S3-Eo] <
10~20= AE AEZFFTF oA AHZ 7]&E9
AT o Zol FHAL AoVt fle R E
F At z22ln AA7MEIEE ALsE T
FAHAGAA ] FBHEE WSFIAAAT o}
AP =A9 Hole $FAAZR %A i 23
DHFY oA 3t AABIE 289 Hole

N

A vAe ¥

et A eFdot
B dpoa AA7ME71Ee A8 e F
ot AZol HolstA TAEFHT, AREAY
g F(F9 ABFNFIIH JE F 58, FEF
108 e 239 F=rt AA7E71Y 38 de
2 JEIe FFe Bid AFEE A&
AEROE 339 Zart fAHAeY 1 A=7}
ujekslgel. oA B AFol ¥3g Agoldd
i, Ridehalgh 5(2005)2 1&& W3 E HAFY]
de &L Algelgtn Rused, ¥ A3
A 9 1E 40x= HIE HAgFTd e FS Al
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