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The effect of Environmental Enrichment and Peripheral Nerve Electrical
Stimulation on Functional Recovery after Brain in rats

Sa-Youl Kim, PT, MS; Tae-Youl Kim, PT, ?hD"; Myung-Hwa Oh, PT, PhD% Young-Eok Kim,
MD'; Mee-Kyung Chang, M$* Ki-Cheol $im, PT, M$* Gye-Yeop Kim, VM, PhD'

Dongshin University Oriental hospital; 'College of health & welfare, Dongshin University; ‘Department of diet &
health management, Dongkang college; A Physical Therapy Master, Graduate School of Dongshin university

Purpose: To investigate and analyze effects of environmental enrichment{(EE) and nerve stimulation that
follows in application times with change of functional recovery(l, 3, 7 and 14 days). Methods: Focal
ischemic brain injury was produced in 100 Sprauge-Dawley rats through middle cerebral artery
occlusion(MCAOQ). Neurobehavioral assessment were selected, such as tilting plane testing, horizontal wire
testing, vestibulomotor function testing and complex neuromotor function test, then they were randomly
divided into five groups; Group I: Sham group, Group I: MCAQO group, Group I: MCAO and ES
group, Group IV: MCAQO and EE group, Group V: MCAO and EE and ES group. Resulis: In
neurobehavioral assessment, group V were significantly difference from other groups on between-subject
effects. Conclusion: Qur findings suggest that in focal ishemic brain injury, combined environmental
enrichment and peripheral nerve electrical stimulation is more improved that the improvement of exercise
function recovery than non treatment group. {J Xoo Soc Phys Ther 2007;19(1):33-44)

Key Words: Focal ishemic brain injury, Environmental enrichment(EE), Electrical stimulation(ES), Function

recovery
v A B 3o} (Garrison 5, 1977).
HEFLH A9 402 AFH B 299
EFTo|T Y Fo2 AR H¥AA AF A EFHoE A7 44 Hedl, &4 e A4
ol YEhG Z$2A FAHY T ArH A7 X TR AT Jl5ol WAL N AR

A A& Faol 14N ol A&HE A on A B AH™A For} &k (Sabari, 1997).
olelg ot Hole HEFE ofe) op] 2

EEHLY 00w 108 12 AAG HAE YLE A H3, Bk A4l 71t
FARFY: 200608 129 27 _ _ _

AREA: 20079 19 259 S AT E FRAIE Qo] AL S HT
LA AAD, kykim@dsu.acke 9] © ™ (Umpllred, 1995), A &o] oA A7 A2t

- 33 -



24 9 691 : BAAe} B2AAR ATl HER UMY JFH R vAE I

$E52E, +EIG, LY 2 AA FE T
(Montgomery®} Connolly, 1991) t}ekgt #H ol A
E X534 FI3UY Sol Bo] H{HAAR U
(O'sulliven3} Schmitz, 1994).

Umpllred(1995) & H A X 9] 7]%53 Q) @gd 31
B3 A9 Fo4 & Aestiged, AFAe 14
® 727 ohde, 8742 ok 879 o8 A
&30 N2E FHE HAIT FAh ole
&4 F o8 279 874 Z3Ut AFE AH
A ST B HoA FHE mE EAYE
@5 zua 4593 W) Rugess A%
£ 97 " Klinova 5, 2002). ol HFH
o2 AAA} A&Holx, EHCE B 44
$7] BB ABAE EEH0lT B4 JE £F
PFg ol E7] A3 ol R 2T F UeH,
olg) g &S0 73 A& FHeE 18 T F 3
T} (Horak, 1991).

AAEGOIR 5 A, shehd 0 72 Wste
dod)E A9 T8E E3ch(Singh F, 2000).
ol #Z YHWY ol & ¢3S} (habituation), 3}
&3 719 R &4 F AT &) B8 FHAEA
o AzAFt +A e YelE AOZ YEFF &
$237 AR E AT VAN2A 9 s
3}t}(Ghatbawie 5, 2005). 2174 F4A Axl= &
2 2%, £F, 22 A3 2 ol g8 3719
F Qen, ARZA &3 F IFES HAMx
%7} €t} (Johansson3} Belichenko, 2002). ©j& X
AN BB 24T AR 72LE o)
shed WAY 2o} $EA B 23, A
A9 A4e AF wAY ANV ABAZ
o 93-S v Hch(Johanssen, 2000). > 7}AAJ o
FFE & F AT A A IR ASE F ANA
28 AR 43, Y4H 2 AHge7] Sol
& FAo] Ao FFABA &4 F &F75d A
4L JEY EHog Bol AHEHI U o)
AR F4 L AAGA &4 FAEANAAM g2
A7 N&£AHQ FES 23 H 2 7147,
Z 23183 544-& W3 1 HGibson T, 1988).

Bz AANAFTE T3 dHe] &F5FY
£ 8AIAZA = JohE B} 1o 0 (Scherder 7,

=
=

2000), A1 Bz H o) A7) AF& FAES BF
WzoA AX F7h A% AlWE BH e ST,
7 AgEd o £y F7h AR FHEQ HEE 7]
22 tH(Scherder 5, 1995). 3 L2749 A7}
T 948 NI E T/AZ B T ol 5 &
H9) FF3AAA 6 AgEHe T4A4 AEE T4
71 {5 142t 2 5 FRES ALHeE ¥
BEAA Ad2oAM ABAGERY £HIE F7HA
10 AR7MEARE Fddte AsAEE FA7)
£ Aoz ¢ A Uth(eftinija®} Urban, 1994).

EARAANE FUHTY H 5EELE )&
3o HEB AP A F 25HNE IR A F
EoA &7 A3t 224 WAl ABYF
&7 A A AR AlXe ARE FotR
7] 918l A BB F A WsE vlw BAEAS-

>
o
S~

]

olN
>

. gl
1. MESSE

B AFdMe AF 10589 AF 25020 ¢
W] 9] Sprague - DawleyAl WX (84, T44LE
5E) 10002l 7 3 2078y 5T R R
3 AFSAY L& 251 C, % 55+10%
2 #A 3o, gL 12412 F712 4t
2P g B AREFA HEE AT

APEEL 39 & AN FddzES
I £(n=20), {8 HEF L F AFASE
AN AEI} AFdZTFL IF0=20), AT
HEF AL T EFASFAAM A G2
A AZAFE 2L MTn=20), J8Y HEF
i 3 83703 AFSFA A" T2 VT
(n=20), ¥R HEFT L F $473 ASF
AN AEen TEAF HAUAFE #& VT
(h=2002.2 UFdch APFEL YN HEF
i F 5 5 AAE B AFTAHA S
o] Yehgg A3t AMgEAeH, AFNH BF
B #RA5] 95t A HEF LT F L 3,
7, 14l 2t 27 5ulely] @9ete EA3Ach

- 34 -



Table 1. Classification of experimental groups

32X 883X A19d A1z 2007 2€

Group(n=20)

Treatment

I (Sham)

o (MCAOQ)
m(MCAO+ES)

IV MCAO+EE)

V (MCAO+EE+ES)

Sham operation

Middle cerebral artery occlusion
MCAQ with electrical stimulation of sciatic nerve
MCAQ with environmental enrichment

MCAOQ with EE and electrical stimulation of sciatic nerve

MCAQ : middle cerebral artery occlusion.

2. EE 72

WAE o] &3y HIHYE md-& AFsr] A
Bland %5-(2001)¢] o] met Fi=FAHA &
28 AN 0% N,OS 285% O; b2
1.5% enfluraneg &35 vlFH7A2 A0y £
25e AASEDG. B4 29 29N B 3
A OF 4% FHTHE vFAEH B3t
=EANAY 4 THLERYH 4FFHAR WA

g 749 447 U, 3597 9
ZEUe 42 AT F WASY BAY AN

2E AASY 15 n Zol9 40 Y& &8
B glAlol 4l 2] & (Xantopren, Bayer Dental, Germany)
o2 16 m Zol2 33t e Z2BE WA
g oz Yol ¥ YAHFTHE A Fo] ==
g 13 mAEYE AANAY FEol
R e

mi [T ol

Ol

B3z s

74 AL FAL Y3 ArSAL Ohlsond
Johansson(1995)2] AFolA Ale® BHE +F
&hed 900X 600x600mm Z7)9] AAZ AlZHES
o] Agoez ARG uigdde ofzdWE #
T 2 e 23E 2%t WRAe £ 50m, 2
o] 1,000mme] 70 =S 200m EolE FH3}A
Axjstgen, §& ol 500x300me] Fhs A
&1 Holot &S FATh EF AJQL of 60°
2 4 HAA AA3AL. FLAl= 57 20m

o 2xg 5 ARG Hgde AF 50 m, 2
o] 100 mAEY TA TH BEL HAIAT
FUHEAANRE S8 HEFTE ALY AF
P 873 23 A AR =T A

4. M7=

Ridding 5(2000)9) A7& 4% A= 3
A HES L 9AH9 &8 & F2AF A7
A& AAEY) st YA EF FeA 2
S NG df HATAAEE FAdstn AHA 045
me] HIZELZ JEH FHHE o83 UE
AL HAFE AR &L 7HEHA 4= A

F9d mAFANRALH, nAPH FHAL HI}E F
] WA ARZA SEIFL AP =FA)7
% 3R AYE x=2d ALHL ANAF
7o) JA3Y AZAFTE AAEHAT ol A
ZIAZL NEE 1z, ZEE 7MFFo] dojut
= AHeg 33, 9F F2 200 3HoH,
nl3 & = 535 30824 AL3Y

5. A E U

1) MZHE MEHINeurobehavioral assessment)

HY4Y HEF 42 F AFSE gt 9%
AAE B8 U5 WSE LoluIA 1,3, 7, 14
Qo) 23 2 Wt AQon, A 2 FB
33 wE 38t HAYES 7S
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(1) ZAIE HA}(Tilting plane testing)
White(2002) 59 dT7& FHI AL, WA
o 8L A7 st AA AT HAAF
2 61x24x20em®] YEAA] #2lE 23 #
gol WAE SES T 9N v w
& o128 Hest TR FHES #
e B9 W WA BneA weies] 3
AR g gewe BolE SHART

R

(2) A} 271 &AM (Horizontal wire testing)

Andersen (1990) 59 AT+E 3 ReZ,
2999 27 2EAE BAAIAS A5
ATk AAPHE AolSlo] BAHIXOm)E ¥
e ¥, W49 ndE YT PIE olAE Fi
A Bl AR A @ F 4% noE sl
An. PFAA HEE ASVE ST v
9% gezE Fe 4 fow 0¥, ¥E guz
A7t meE BUI71E A 2% EFFFY
B E ke A HYE 13, &g kot
7 nDE W EAERY WRE gue g
o) StalA BALE A D 23, FE el A4}
g 0 %2 Agdez KARY 39S FU

Q) HE 2T Jls dAl
(Vestibulomotor function testing)

Markgraf(1992) 5] AL 4% oz o
Aol HA FF7ITE HAEZl Y8 AAEE
oh. AP ekl 450m Eolol e FE
i (30x150mm) Aol B FS F WA Y&
s, BEUAL AxE FYe AA 29
2wz gAY 0¥, weislel A} Do
B 1%, "olxyl A 29 R71g AEadE 2
H, BN o] wnnygAd 33, =93
A 1% 5e 2] nnoAE 43, Boy 9%
Aol o] gotglod 5, e HFUdd 4
22 L F JoHW 67 FAT

A

@) g MARSE JIs dM
(Complex neuromotor function testing)
Grabowski(1993) Z¢] AALE 3 AHAow 2

83738 227 A7IAFe] HEd BA Y 755 B

AE 9%

l

9 B9H AL Al A3 AAg
ok AAPYH S viere A 450mm Fo)9) 9)a} T
E.900m Zdole] & F1 vERA Fx o
o (900x40x150mm) & ZAA FTL UL I=dqe
F< A 9d 948 AA o AR e

2 o7 3tk dEAA Axe gER
upAl vlge 2 "olA W 03, 4R7A Eojrte
dl 15 o4 AAYd 14, 11~15% Alold] &
ojem 274, 8~10% Alojo] So]ow 33, 5~7
Z Abold] EojoW 43, 4% o)de] Eojed 5
Ag FU

*JX =

-2) TIC (2,3,5-triphenyltetrazolium chloride) o1
HEAY HEF L FAE 98 TIC g4
o]&3tt BFUE ol &3y FAHARE EYF
F SHQVE ol&d FASES AAR dg A
A HE FEFA. 5EL ¥4E AF HH$
doll BFA ¥ HES H&
(RBM-4000C, ASI Instruments, Warrin, MI, USA)
g o83t AFHEZHE 2 muAeE FHE
< wel HE ST BB EL phosphate-buffered
saline(PBS)S X 33}= 2% TTC(Sigma, Inc., St
Louis, MO, USA)ell oF 3087 43 ¥ 10% &
Axgddoz nAstygchFigure 1).

rodent brain matrix

Figure 1. Histological change of cerebrum of preischemic
brain (TTC stain X 100).

6. SHUE
E dA7Y EE FA+ SPSS 12.0 ver. for

windows®& A}g-3lQTh 7t A A ge HF
I FEAHRE Jehlgen, 7+ A¥Fe Ay
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>

W AZAERH wse 4 AL Ask]
Y8 ABAE A (One-way ANOVA)E AAIEHC
, ZF ABTE WY A ARYEFEH W
3t ZolE LolR A HHEZSAELHE A (repeated
measures analysis of variance)& A A| 31508, AL
A& Tukey's multiple range test= HA]E}]ch
B4 Al FYFEL a=0052 23 #AQsA
=

u:)

n. 2 =

L MZSY 89Sy Wi

322 X283 x #1948 A1E 20073 29

1) ZAI® #HAl(tilting plane testing)

49 289 A ©BE AW ALY W
g uBay PARNE @ FP 23AIne
Zpolo A wl¢- freJ3 RolE H LW (p<0.001),

AQTRY Holg HMnT ATHANE Folg
Aolg HYTHP<0.05). A7lE FEIe) Holg
Hag 23 74 A7E gL f9dAdE BT
(p<0.001). 2z A|7]E F3He] ApolE HIE}7] 9
sted AME AA A 7, 149eAM OFF I,
N, VEdd 2 #o% Aolg uged
(p<0.001), I, IV, VTE 2t FYAE &< &
F7F 1) tH(Table 2) (Figure 2).

Table 2. Changes of tilting plane testing in each groups (cm)
Group 1day 3days 7days 14days F-value(time)
I 31.4820.897""  31.54+0.907""  31.8020.677""  31.94£0.79"
I 24.960.89 24.62%+1.00 26.26+085  27.78=1.01""
m 25.42+0.61 26.02+0.97 28.28+0.83 31.18+1.00 583.64™
v 24.96+1.04 25.10+£0.97 28.36+0.78 31.76+1.16
v 24.46+1.02 25.92+0.84 28.32+0.70 32.44+0.54
F-value (group) 6.35°
All value are showed Mean=SD ? significantly different from each groups
statistically significant of the between group ~ p<0.05, = p<0.01, ™ p<0.001

(Cm;%5 ares
30 r
25 |
20 +
15 ¢
10t

0!

01
B
B I
LY
BV

lday

3days

7days

14day

Figure 2. Changes of tilting plane testing in each.
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AAHE 9 691 : BAAFB TRAZ AVIAF ] &

A9 715 viAe 9%

2) EAF 71 & Ab(horizontal wire testing) (p<0.001), 7YGHME $A9 B o)zl Y&
AP TEQ A BE FAF FU] @Al W € &Y ¥+ UAATE<0.01). ZF A7 #3H9
SE WREY FARAS § 2% FRAVRY AoE wmas] fakd AT ART AH 190
AJolol A ¢ fo1T JolE RFOME<000D), A DEH VA +39% o2 el 7bg w
AP0 AolE MuY ARIAE 492 A4 £ HEe EJde AT 4+ UG
°]F HYTG(E<0.001). Aj7|8 FEIZFY =zloj& (p<0.001)(Table 3)(Figure 3).
Hug A3 1, 394 & /948 rgon
Table 3. Change of horizontal wire testing in each groups
Group 1day 3days 7days 14days F-value (time)
I 2.80£0457""  2.80%0457""  2.80x0457"  2.80+0.45
o 0.80+0.45 0.60+0.45 1.20+0.45 2.20+0.45
m 0.40+0.55 0.60+0.55 1.40+0.55 2.60+0.55 109.7™
v 0.40%0.55 0.80=0.45 2.00+0.71 2.60+0.55
\4 0.40+0.55 0.80+0.45 240055 2.80+0.45
F-value (group) 1.18™
All value are showed Mean+SD ® significantly different from each groups statistically significant of
the between group : p<0.05, . p<0.01, " p<0.001
4 —
a)sx a)xse a)
3 L T
2 —
1 —
O L
7days ldaday
Figure 3. Change of horizontal wire testing in each groups.
3) HH2F JIs8AM (vestibulomotor function (p<0.001), AFFI zo)& vInE AF}ME
testing) #9% 2olE HATHp<0.001). A7 TE
AY FE9 ALY & FAHEF 715 AAHY ApolE HIWLF AR 1, 3, Tdo o449 HA
WHE VRSP BUENE @ A 2HALT Aolrh dee FA T & JATHE<000D). 2
9 Aol W o Al BASW AW 2 AolE Wmsly] Hstd AF 2
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e AT 19904 12H VAN 498 2ol
2 BYOD(p<005), I2H VEIA O & #

2583 A #1948 AlE: 20073 249

oS Ho GETd v WE JES BYS
FA¥ & AATHp<0.01)(Table 4)(Figure 4).

Table 4. Changes of vestibulomotor function testing in each group

Group 1day 3days Tdays 14days F-value (time)
I 5.40+0.55"""  5.60+0.55""" 5.80+0.457"" 5.80+0.45
il 0.60+0.55 1.40+0.55 2.80+0.84 5.00£0.71
m 0.80+0.45 1.40+0.55 4.00+0.71 5.40+0.55
\' 0.80=0.45 1.60+0.55 4.20+0.84" 5.60£0.55 31551
\% 0.80+0.45 1.80+0.84 5.00+0.71" 5.60%0.55
F-value (group) 3.58™

All value are showed Mean=SD ? significantly different from each groups statistically significant of

" the between group = p<0.05, = p<0.01, ™ p<0.001

a)y*r*»*

a)*=xx

| T

Ol
i |
m IV
Y

(@] — \] w ) (@] |
T

lday 3days

7days ldday

Figure 4. Changes of vestibulomotor function testing in each group.

4) H8MY 23%s Al
(complex neuromotor function testing)

AE TEY AP g& ENF &F71F
dAle) Wste w3ay RPARAde @ 23 =
BA71ZEe] Apolo| A wig- Fo 7t Ao]E KL
5 (p<0.001), AFT3 2HolE vl AHolA
= Fo3 Aol EATH(p<0.001). A7|E TE

ko] Aolg HImF AH} 1, 38 & FAHE
Hom(p<0.001), 7= fFoAe] Bo
o7} A& U & F UAF(p<0.01). 7 A]7]
d F39 AolE HIwEr] #3te ALE HAE
A3 740N OIFF VAN F93 ol B
o 713 W IFES HIL AT & AJH
(p<0.05)(Table 5)(Figure 5).
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AAFE 9] 6] - @73%Ere TxAA AUAF o] H

&3 YA 9 7153 nAe I

Table 5. Changes of beam walking testing in each group

Group 1day 3days 7days 14days F-value (time)
I 4620557 48+045"™  48+045"" 4.8+0.45
o 0.4+0.55 1.4+0.55 3.2+0.45 4.4+0.55
m 0.8+0.45 1.6+0.55 3.4+0.55 4.4+0.55 -
214.84
v 0.6+0.55 1.6+0.55 3.6+0.55 4.4+0.55
A% 0.6x0.55 2.4+0.55 42+0.84" 4.8+0.45
F-value (group) 424

All value are showed Mean+SD ¥ significantly different from each groups statistically significant of

the between group p<0.05, ~ p<0.01, ™

p<0.001

REE[0
<ZE=E-

l4day

7days

Figure 5. Changes of beam walking testing in each group.

s ___Ia__..
4 L
3 |
2 L
1 L
0
l1day 3days
v. & &
HEF 9W F HEe 43 fumy o)s

4 HEos AW, 4ZHY HEe Y
ojie]l HHE 3| Fo] o]FoixH, 71%F FHE
e gvad, 259 34 4%, @A 949
Tl 28l &% ¥ h(Anderson, 1990). o]# % RS
AsHE] ANH FEAAA &4 F AAAY
dsle 99 dsel Be A7 oRoiAm
1t} (Biernaskie 2} Corbett, 2001).

3 A% FRAAAE 4A A4E 4 aoke
TAHA FFABAY Aol AAolF §o
HT}HE AT (reorganization) o] @ 801 & ALR-3}

A Bgem, £4 F =479 slsoly Pxr}
ATAE ¢ Ae 5HE sfaAel Ao
A} (Craik, 1991).

HrtaAded #9 & F e ¥ AFEL 2
e T AT, JAUAF, FE, 5, AEEFH
I gz WRZRESY TE AFo] HiAA
Ao = Uch(Feeney %, 1982). 1% 33 &

3% BAATL o e FHENE 4R
T, 439 43S TMAA o Be HEUR
g waske B3 A2A%E 5ysted 8ol

"o 319 oH(ohansson, 2000).
Cotman¥} Beretoid (2002) = ¢13719] 635?2}21 =
HojlA ov] Qe WStE dod F 599

o
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1A 4% 3 RER o=z dF 7lAA (behavioral

plasticity) o) A1 ARSHAG. a4 W 3
A5z ¥ g A4, ¥E7 Be 941 o &
ZANE UBE, AE F2AA4 dolte
sioh 29 24 Wl 449 N2E ATH
TE 3y, Hree AXA3 Ade HeE ¢
22 9t} (Biernaskie®} Corbett, 2001).

2 aTddE 479 A2AHE Lohrsl 9
sol ¥EF 29 WAE gHez AZAT A
§0I0, $EAY IVE B2 5 A58 23

9 A% HIAAE A7 A3 @ A A5
$1 5B oud AFS FEA WA
44 4 FEAARE J12 AR ABInA
EREETS

4z ge A7dN Hed F pHE 853
ax7h 2% QU NzEg o E& A% 7
443 AEGA A%e A wsgen
(Biernaskie %, 2004), Z3lg 749 =22 o7
}A] 722r2%  3}A (sensorimotor  task) o] EH‘?} 34
T3 7&-‘—}%732 7tA&tti &3 oh(Johansson
1} Ohlsson, 1996).

Varty 5(2000)2 7Z3td &7 FolA A&d
WA Eo] dukd AFA AN BT WYAME
of HlgiA 7]5d EFYel W HAYHR 313
o, A7 AF AL AFE AF AR F&7
£ WAt & ch(Pham, 1999). °]2¥ &
5 BEe A7 YAMdA Byt ol HAY
S dozl HAgMRE V5 AT AF AR
Q49 A7 wd G PlAGT AT
(Dahlqvist 5, 1999). ®3+ 273 Z3F¢ AV AF
& FUL AL, AF AP2dAN AXY F7)
N7 AWZ WA FUh ABAEERY &
7% ARG W 58 A2 5 dun
A HYou 5, 1998).

Catro-Alamancos®} Borrell(1995) & 9 A o] A

>-

)

Z AZAZE Fo] YHEFIYEY AFAHE &
=AY 23 A & Yoz dQT BT 5
243 289 %53 Z/hE 98 AAASL 1

do] o499 FAE FurdHH(Traversa
1997). Hirashima ¢} Yokota(1997)% wWxAZ

=L

e X 83HE A #1948 AlE 20073 2¢¥

FAE A AYE B3 didy &F
4344 4 A1 I} ole 7
TAA AFe] HEg T A ¥l 7o
I 3759 REF H§EE olFH, FHEZ
152 HFd AzxHste sde FFE F
orzlEl 29 A& FUHNE F Ae Aol s
¥ th(Bland Z, 2002).

£ @?t HEZF & GAMRdgAN #§H74S
o T2AR HA7IAFo] AZPFTEH FF o
|3 JEE FeAE HIEI] Hitd BAS
AAL, AAF #Z7) AL AR F 7l AAL B
& 5473 AALE AR

Z+ AAF A AZkel A wEt 57159
3EEE U & 7 Ao, & HAL FE
oA IFe) wisle M, IV, VoA o £& A
2 Bk £3 I3d st 7437239 A
IR E ol AAG VEAAM AAR FAL A
5 715 AAL B 5AF AAA =
s Aolg EAot
g 8 AFdete gg vlnd A 193t
TEAA el AR Y TR A
Vol OFel wlste ZAM ZHAL AR &F
7% AAL BEF &% A3 AAA f94E
Bo gE ol vt mE ABFPFE3E 5
HAL 8 & 4 AR, A3 %7 JF
Aol A BAZs T HL5 VoA Tdxt
FYAE B T2AA A7ASE L3 IF
of wlsle AAYF}H 3)Bo] =F ¢ WES
2% 4 oy g AHAAE Rl
Holz] ¢o} T FZho] e XolE HolXz &
Sig=3

Aoz #7 Fs A% Aol HEA
T AAYPFEH B0 anzolgzte AyPd
To dx sged, Asd #HFH TxAG A
NAFE A e B T FL ABYF
oA FEE 2YS Y & F AU

B dAze d¥ddez FulHsde HIyAA
e HEAY HE AMEYE AR 83
3o} DA AUiARIFo] ABPFEE FE
HXe FFL AV)Y uet FEF ZeE, 2

18 4l
o o

>

o o o X

N

rlo oxl

r

o

ni o
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AN o 64 -

27 739 Holg BEAIO] LEPEHA
38 ool e AL ¥IY + AU 18
g 2 andAe dojd dRse @.fﬂ%—%—g—
gatez dA@ Aold, £5715%4e Al
t 7R FN QRe] TR WHE B
F9 Rolmz, AA HeyBASA ITe
M4 & 9t AR #4% 22 AFol, £57)
gi4o) Ane HALE AL 49 & =
e e
ZHoz2 o]Fo] Aok & Aelth

V.d B

B A7 494 24 95y 94 24U o
Aoz BAZHRY TRAR ArAZ0 A4
58 8% HAE FFL Lopur] el
NRVEFH B2 AR B BA B A
A AR EF A5 AAL B8 2343 e

ANstd e e ARE 98 4 AN

L AZ9FSA AAds D26 Hske m, W,
VEdA we H%e ugcth 1 F VEel
nZel wsd 79 F BAR Axsh WA
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