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-Abstract-

To understand the biochemical background of alcohol hazards in hepatobiliary disease, the
activities of the rat liver cytosolic and mitochondrial glyoxalase- H(GLO-II) were measured in
cholestasis induced by common bile duct (CBD) ligation after chronic ethanol intoxication, and in
cholestasis before acute ethanol intoxication.

GLO-1I activities in the rat’s liver cytosol and mitochondria showed more decrease when CBD
was ligated after chronic ethanol intoxication than that in the CBD ligation alone.

On the other hand, when CBD was ligated after chronic ethanol intoxication, the value of Vmax
of the liver cytosolic and mitochondrial GLO-II decreased significantly than that in the CBD was
ligated alone. However, the values of Km of the liver cytosolic and mitochondrial GLO-I did not
change in the all experimental groups.

Viewed from above results, when chronic ethanol intoxication is combined with cholestasis, GLO-
I in the liver seems to be decreased its activity than that in cholestasis, and the cause of the
decrease is thought to be decreased biosynthesis. Accordingly, this result will be the datum
supporting that alcoholic drink to be enzymologically harmful in hepatobiliary disease.
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8le) o] A SFE Q% 7F AW FER
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Glyoxalase MO (5-2-hydroxyacylglutathione
hydrolase, EC 3. 1. 2. 6, GLO-1I )= glutathione
9] thiolesters& 7F#8]8te] &43 glutathione
3} 2-hydroxy acidg® AAA S WSS Fojsle
B42M (Racker, 1951; Kim, 1979; Mannervik,
1980) ER/EE 749 AXA FH¥3| EA3Y
(Oray and Norton, 1980; Hsu and Norton, 1983;
Principato et al., 1987; Talesa et al, 1988;
Thomalley, 1990) 7+e] v EZEEololME BAEL}
(Talesa et al, 1988). Z18}31 o] &A= glyoxalase
I 2 843 glutathione} 37 glyoxalase system
olg} E#A3 At} (Thomalley, 1990).

Glyoxalase system®] AJ2]d &2 o}z £
A Fovt @A7A g AL AANAA A
AEAY AdAde] gAY F4% 2-oxoal-
dehydes & %7}x1¢] methylglyoxald £3}5}e
lactic acidE A4 AT 0. 24 methylglyoxal®l =

Ae gldle Aotk (Mannervik, 1980; Thorna-
lley, 1990). & methylglyoxale] E4& Yl
A2 methylglyoxale] whgAo] L3l car-
bonyl7| & F 7] ZEA I A7) W&ol A el A
thiol 3MHEH WEstd AEFHE A=
methylglyoxalic thiolesterg A4 3}7] wj&ojm
ulZ o] glyoxalase system®] methylglyoxal& ¥-3)
Fozn I 54& flde Aotk (Mannervik,
1980; Thornalley, 1990). ©]2{& HOoZ Ho}A
glyoxalase systeme A|XFHL 2ds}E 49
& ¥Yxn FAsm  Uck(Mannervik, 1980;
Thomalley, 1990). 8 o] &4F 3 F oA
HEEA} o7 H AL W) T AT AA 1 &4
27 ZAaHE A (A, 1993)22 %A 9l
t}.

o]g} o] zho} FHEA EAEI N H LS4
fofdte GLO-MIE FFEA A 3 AEAAN
3 AR A4aEHL, w8 HEFEA A 4 F
5& op7|sH 7t &Abo] Aldidte Ha (FA
B3 &, 1992 AASF 9 19939 % e, §
429 F3 F5 A GEEAE o8y 2
&AL FEZAN o] a9 YAE AFL 0%
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s e R R I3
Eth . Pty bt = 6 2 s v e e R m s a A ms e v .—.—— ‘
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Fig. 1.

Experimental design
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o Asid ALz FzEnh 28y oo W@ B
e oby el & 4 YNich

o] A& IEE AFA =79 2 F BE
gty WA e dabg whalaat AdE Ao
2A WY FHFTEE oA ARANA FER
BEE GFTAE oPISAY, FFEATT 1Y
He A 34 F4 F5& @ F T A
EZ3 vEE=doleA GLO-TY HEE 5
Aoty ¥ FERE 2FE F 4L 34 F
B FEE PIT AS Y FH FFE F 59
g A 149 AFHAZ FF Y oA o]
£ KmA| ¢ VmaxA = 4 548 o] 4
A& Bastuz} gt

Mz W U

SE U MR TEL 45 o)A & 2A0E
AH58 A% 280~320g 5& Sprague-Dawley®
o] £BHAE A8 gen 1TE 5E R st o
&3 go] & 6To2 YFAY (Fig. 1). & A
A (1), $ELEE ¥ 149, 29,34, 74 ¢
14l Zzt BN FFBEAEAT (F 5T), @
EAMEE F 19, 29, 39, 79 ¥ 1499 7 g
AN Z 7ApEET (B 51), Eagon et al. (1987)9)
e wel 5% (v/v) ethanolg 6097 HAA
7 WY 3 FET (D), 5% (v/v) ethanol$
607k T F A% 5% (v/v) ethanolg A3
A7IEA S8 A4F 14, 29,349, 74 2 4
doll 4zt AR WY 3 FHE F EEEE
AFY 7 (% 5T), 5% (v/v) ethanol& 60¥3H
28 & Al 5% (v/v) ethanold A#HA71H
A e @ F 1Y, 29, 3¢, 7¢ 2 1499
24z} AN B A FE FFES ¢ T
(% 5%), Liu et al. (1975)2] Wl we} A5 kg
 4g9] ethanolS F43la 242 15 At & 24
Azl A7l FA FF FET (F2T), T
# 2% 14 9F AF ked 4g9] ethanol g Foidtzn
217 1542 B 24X ) AR SHE 22 F
74 74 $5& e & (F 2D Foltk

Z4 AP Y 8 a4 em 4Y HE
o dAF ZHOE ASEIGTE ALRE AYRA
AMEFA AL A¥ FEAIERE HA &k

Y FA FEHT, B FH 5 FEES
g g Ry FEEFEE ST EEES AZT T
g & Al 5% (v/v) ethanol& < (Eagon
et al, 1987 AHFrEo] YA dth zelx 4
FA ZFEL A AF ke 4¢9) ethanole] F
HxE 25% (v/v) ethanol-8 98-8 ZA] (Liu et al,
1975)8te 13] AT Tyt

FER s, e 2 0 HEeed 84 0 ®
e dF HEE 1oidty FAE AT A7
SAANG F U=E 5 A7 2FEH e 12
Al FAAIZ 3 A HE vl e A AAIB AT
FEE 22 3 2RSS F 1 ap oFF 99
Fo| FFAE A7 o|FAAY F 1 T 4
& Austgon A A g7y HAdEHE &
At Ztese aeEET Alg3an.

Al2f: S-Lactoylglutathione % YA FE
(10g/100mé¢ bovine albumin) SigmaAl A E &
ALgElE o 1 9] ASEL AREHE EF BE
dFEE AHEEA

2t HE, HEZEEY Y EANE A ZE A
o)A 7he] HEE 12413 F A7) F o H 2u}
Fatol A AlEtg o ERYFHOZRE A
gt HE AGAAAY 2dne 7k EY9o 4
A3k F 4T2) 025 M sucrose &2 #F3A 7t
of dol old FHE AAT & TS &S
t} aEln HEE B AEE #53 ¢utsld
2ol Fol AW sucrosed & 7HEE ¥ EF AA
A=

o] AEEYL HEF DES A 2~4T2
WZhg F ZA oA HYoz wEn EFElY
% 95 g8 35l 9ufEEe) 0.25 M sucrosed
£ YL ]S Teflon glass homogenizer (Tho-
masAt A¥E, chamber clearance 0.005~0.007
inches)Z 2~4CE& #A3PAA 400 pme] &=
2 24 2YA 53 FE vigfste 10% (w/v)e]
7t 237 gARE e o] 3 #AY BFE
#3}e] sucrose density gradient 9-4E2¥(F
43 A4 1986) 0.2 A ¥ njEE=go}
E& £3isth & o] vl A YL 571 X g
(average relative centrifugal force)ollA 10%-7F
44 2Este 239 vuiHRE, 8 g 4¥A
o REL AAT g 2 AHNE 77% X gl
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A 2087 94 83 pelletst A RE A%
o o] A AL FHAE vhA] 104,000 ¥
goll A 1712 A4 £33 pelletst AL &
Ak, oju] A& FAAE NFEA FYPoE AL
3k

A 9] 7,79 x gollA 2083 A&
HAoA AL pelletE 025 M sucrose§ol] @A
3led o] B8 20~45% (w/v) sucrose linear density
gradient§4 & H& AAF/ AR F3 AA
45200 X goll4 2087 Y4EEsy d& AA
E& 025 M sucroseol] AAHAA 7,796 X g
A 2087 LA EEdtd pellet® AR o
A& NEE=g o} H-Yoz2 ALE-EH .

A9 AERYYM BE 22 2~4ToA
A1geteg om oju ALE-gk 4l ¥-g] 7]+ Du Pont
SorvallAbe] RC-5B refrigerated superspeed
centrifuge®} OTD -65B ultracentrifugeith. ©l
] AF2-8 rotorE Du Pont SorvallAhe] $S-34 2
T865 rotor$l I sucrose linear density gradient£
o] A|Z+ gradient former (ISCO model 570)
& A&t
. GLO-I &44 A g ZAe 4% 2

AXd B3L glgo R 5 pg/m7t H5E 025

M sucrose®ol] Feste} AME-3})

A WYHT &F 7o) AER 4 v EEEE
o 28 GLO-IY A= &3& A& ¥4
S-lactoylglutathione& 71d& Alg-3le} 37T
A 3R WA FE Bt &2%E S-lactoyl-
glutathione € 240 nm 373l X v 48 F A€
reduced glutathione3F o2 A5l F Ao 84
% & A&+ Principato et al. (1987)¢] o ¢
3t o] A4 BAE @9l 1800 1 mee] &
o] whEdle] AP reduced glutathioned
nmolZ JeERHRAT

o] A¥ejA M E B ZAYEY A
BE& £0)7] Y5t 22 AR Uty 23] &
st O AFAE FAsATh o) gl Z &
A2 B8R §AHd A4 E4FEA S computer
controlled enzyme spectrophotometer (Varian,
Cary 21008 th.

Kmi| ¥ VmaxZi2| &3 : 7te & 398
2% ¥ 149 338 F, 4 FH 5 A
o 7tre B 88 e ¥ Uy EHe
HFAFHAFEZISE UL ARG 7 &
F98 d4de ¥ 1444 4 £ F5E o)
AFIS 15 R 24N AAg BF ) 7k A2RY

Table 1. Effect of common bile duct ligation on liver cytosolic glyoxalase II activity

in chronic ethano! intoxicated rats

Glyoxalase I activities

Day(s) (nmol reduced glutathione min™ mg protein™)

following (Normal; 510.6+125.3, Ethanol; 496.2+118.7)

operation Sham CBDL Ethanol+Sham Ethanol+CBDL
1 5116+1263 4735+140.2 492511186 384611023
2 5108+1265 429411124 483.3+120.3 3462+ 817
3 509.2+1239 3865+ 92.3 478211222 2398+ 73.8%%
7 510.1%123.2 3192+ 82§6° 479.7+1196 2075+ 69.3%¢

14 500.6+124.4 189.7£ 695 473.4%+117.2 1529+ 544

All values are expressed as mean * SD with 5 rats in each group.

Animal groups are described in Fig. 1.

a; P<0.05 vs Sham, b; P<0.01 vs Sham, e¢; P<0.01 vs Ethanol + Sham, f; P<0.001 vs

Ethanol + Sham, g; P<0.05 vs CBDL
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ANEet T4 714 4 HHGES AHEEt] T Of oJALRRE KmAY VmaxXE A&
GLO-TI BAHEE AT F o] HHozRE  (Segel, 1976)8} % th.

IViIXE 283 712 3E218E I/[SIAE A4 CHNE Fg: B4 A8 Fo 99l FRe
3le] o)ZH4% (double reciprocal plot)E % 05 M perchloric acid®} methanol-ether&$e8(3:1)

Table 2. Effect of common bile duct ligation on liver mitochondrial glyoxalase I activity
in chronic ethanol intoxicated rats

Glyoxalase I activities

Day(s) (nmol reduced glutathione min" mg protein™)
following (Normal; 40.2%13.3, Ethanol; 38.2%13.6)
operation Sham CBDL Ethanol+Sham Ethanol+CBDL
1 41.0%14.3 421148 406+149 402+136
2 404+139 437£15.3 409+144 375+13.2
3 40.1+136 421%144 3931146 329+12.3
7 395%133 40.2x14.2 386t14.2 243% 938
14 3B6xE135 3RB5E145 3771138 206+ 74*°

All values are expressed as mean * SD with 5 rats in each group.
Animal groups are described in Fig.1.
a; P<0.05 vs Ethanol + Sham, b; P<0.05 vs CBDL

Table 3. Effect of common bile duct ligation on liver cytosolic and mitochondrial
glyoxalase II activities in acute ethanol intoxicated rats

Glyoxalase II activities 4
(nmo! reduced glutathione min— mg protein )

Normal CBDL Ethanol Ethanol 15 hrs  Ethanol Ethanol 24 hrs
14 days 15 hrs +CBDL 24 hrs +CBDL
(Cytosol) '

510.6 189.7 498.2 183.6 ) 5168 194,

£126.3 + 69.5° £1206 + 724 +126.1 * 687
{Mitochondria)

40.2 386 39.8 30.1 414 395

+ 133 + 145 + 129 + 132 - + 134 * 137

All values are expressed as mean * SD with 5 rats in each group.
Animal groups are described in Fig. 1.
a; P<0.01 vs normal, b; P<0.01 vs Ethanol 1.5 hrs, ¢; P<0.01 vs Ethanol 24 hrs
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Table 4. Glyoxalase 1I kinetic parameters from cholestasis with chronic ethanol intoxicated
rat liver determined with S-lactoylglutathione

Cell
fractions Sham CBDL Ethanol + Sham Ethanol + CBDL
Km (mM)
Cytosol R4 £ 26 3B5 £ 23 27 £ 28 32+ 33
Mitochondria 377 = 28 372 £ 32 336 = 36 402 £ 34
Vmax (nmol reduced glutathione min” mg protein"l)

Cytosol 1,0624 £140.1 4733 186" B4 1523 3023 + 57.4°¢
Mitochondria 728 + 102 7 £ 97 724 £ 94 204 = 68

Michaelis-Menten constants for glyoxalase I were determined using S-lactoylglutathione

at 37°C for cytosolic and mitochondrial fractions of male rat livers at the 14th day after

common bile duct ligation.

The data are expressed as mean = SD with 5 rats in each group.

Animal groups are described in Fig. 1.

a, P<0.001 vs Sham, b, P<0.001 vs Ethanol + Sham, ¢; P<0.06 vs CBDL, d; P<0.001 vs CBDL

Table 5. Glyoxalase II kinetic parameters from cholestasis with acute ethanol intoxicated
rat liver determined with S-lactoylglutathione

Animal Cytosol Mitochondria
groups
Km Vmax Km Vmax
(mM) (nmol reduced glutqt}none
min mg protein )
Normal 37127 1,096.41146.6 36.8+3.1 724%x 94
CBDL 14 days 335%2.3 473.3+1086" 372132 7.7+ 97
Ethanol 1.5 hrs 31.7£29 996511568 365128 73.2+103
Ethanol 1.5 hrs 334%26 456111125° 384*26 71.4%115
+ CBDL
Ethanol 24 hrs 322+23 1,1142+153.3 369x33 736%107
Ethanol 24 hrs 34.1x25 5062+ 98.3° 39.1£35 71.1£122
+ CBDL

Michaelis-Menten constants for glyoxalase 1T were determined using S-lactoylglutathione

at 37°C for cytosolic and mitochondrial fractions of male rat livers of acute intoxication

with ethanol done after 14 days of the common bile duct ligation.

The data are expressed as mean = SD with 5 rats in each group.

Animal groups are described in Fig. 1.

a; P<0.001 vs Normal, b; P<0.001 vs Ethanol 15 hrs, ¢; P<0.001 vs Ethanol 24 hrs

o2 willag A8k Greenberg and Rothstein A x

(1BNHe2 Z2AE ¢ gulde FAT ¢
£ biuret'd (Gomnall et al,, 1949) 2.2 A Z3} %t}
M HE . f94 HAL Student’s t-testE

FRen, fFroeEe 005 ol3kE s

ory 3y 55

R0 SE2 HEO| ZH A

ZEo| GLO- Il BHTO DXz P&k 7 2 A
X349 GLO-TT A xe 4 4 5T
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A FR FE FFES T FANE FF A
& YERR kgt

A 7 AxAe GLO-I BAEE AN F9
FHES 223 PoAME g2 Mees F
o Hl& 2@ 2F F 7ddE % 37%
(P<0.05), 14¥9+= 9F 63% (P<0.01Y #AE v
EMRTh o] E4e BHEE Y A FE X
F98S 2283 29 FFRT 2AT £ v
P& e WY 74 T F FERS 42T T
o] Faahyk A& TR FEH EF F 3¢
£ 9 38% (P<0.05), 784+ <F 35% (P<0.05)2]
#A2E YA (Table 1).

I Fy 55 #EF0M SEZ HEYO| 2
mitochondria2l GLO- It BA=0 0|X|& gk
#H 7 | EE=gole] GLO-T BAHEE W4 F
A FEL UL FHFEFNFES G T 2
A A F99L A2 FME FYE HE
& VERA gdstieh

WA 24 FE F SEHEE 4E THMEe
I Yz2EA 9 F4 FE F keEs 3
Hlg] o] Ao FHEE FHH AF ¥ 149
T oF 45% (P<0.09)9] #4&E JEhATh
A F FE 3 S99s 23% £ 39
P ARG FolA o] 4o BHEE NS
WA Y FE F F2ERS 22 2ol F
AFY TR FEH 2F F 14 oF
46% (P<0.05)2] 7AaE YERNSIT} (Table 2).

ST AT BN 24 FY 550 2t
MIZZE 2} mitochondria®l GLO- 1l &AM =0 0|
X dek A 7 A4 GLO-T B4E: F
A FH FEL INAE W £ HEE Y
ER A skt

238 242 3 499 FH F4 5L o)
st 15417 2 24412 A 39 7+ AEAe
GLO-I ¥AHEE ¥4 F4 F5% A2 T4
H)3l 42 oF 63% (P<0O1E oF 62% (P<0.01)
9 22 YveERith 28y 7 nEEC o}
GLO-I A EE BE AgwdA {23 v%
o] it 7+ Axd ¥ nEIZ= ol o] &
A BAEE FBU EL F Y TR F
op7|% 3} FEEY 2% F& vaPs
Freldt o7t gtk (Table 3).

2]

ot & i
orle =
=

I = 5 70N SEAUS dAtt 5
14240l 2 GLO-112] KmX|S VmaxX|e| HES:
g F3 FEE oA A FEBE FES
F U4 AR} T AEAS vEZ=goldA
S-lactoylglutathionedl] ™3 GLO-II¢] KmX| &
I e 9 FY FE F ks ¢ T
2 FEay 233 &1 42 viagds W 79
g zpol7t gigith 28y v 3 FE5S o)
Al #e FEEe 23 F 149 A3 2 A
AN v EEEgo}e] GLO-I 9 VmaxA= &
BT d&e Lol s 47 oF 36% (P<0.05)
2 ¥ 4% Py #HAE UG
(Table 4).

EF0IM SETE ZASH £ 1420 29 TS
52 OPIAZE o 2t GLO-112] KmX] % Vmax
X2 HE : 7+ AFxd ¢ WEZ=g ol GLO-TI
9] Kmxl& RE AHTAA Fofat 2oj7t g8l
. FHA @S 2ET F 1494 4 4
FEE oA 15717 D 24X 7 B e 39
ZH XA GLO-T9 VmaxX & 2 BEFEe J
A FAFEL of7IAZl Foll vis) 242} oF 54%
(P<0.001) 2 ¢F 55% (P<0.001)8] #4E el
Ak 2 olE T VmaxAE FHEAW 4
2% o X9 vuPE e {4 Aot §l
Atk 2 7 nEZE o] VmaxX e BE
AGTAA frod 2ozt it (Table 5).

o #

AN B %9 &5 A& W Az
4, 7+ W% S (Christoflersen and Poulsen, 1979
; Wooddell, 1980 ; Sherlock, 1985h)¢] 7+ @A $to]
ol7|d FE gon, FH FE Al TAEE 4
& Fefahy] Wyl dojdt} (Christoflersen and
Poulsen, 1979 ; Chang, 1985 ; Chang, 1987). &4
FF502 A% Feehy W F2 1A R 1
EZc ot} endoplasmic reticulums] A #2E
H pEZEE=golo A YEhtE FEEE Wgs
%, WY 2 cristaed] WY &
endoplasmic reticulumolA YElE WEe
smooth endoplasmic reticulum® 4] (Chri-
stoflersen and Poulsen, 1979 ; Chang, 1985 ;

solx
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Chang, 1987)& € 4= 3t} ] f % Mallory:
A FA 3 X AAE FRkshe AeE Hst
T BFE 872 % X &4 A YERE
A W32 E lactate?] A48 571, pyruvates] A
A 7, AR $4 &, AEEAS 2] 84
Ast 2 AuAke] A3t 74 F(Ritchie, 1980 ;
Ellenhormn and Barceloux, 1988)& & 4 gith

2k Z2Fd FFEAVL o) EHE ASEL 98
A HEA MRS, 28, 2EeAY 1, A
A4 2= A, Fdolvt Bl 9% H= A
Eol™ (Halsted, 1976) °]¢} & g = F#o
2 o BEEAVL o HR 2 2AL A4} 7
= F4, 4443t 2 A3 ¥ Fo] vehg #vt
olu}e} (Desmet, 1979) A& 7+ 7159 Foi= 1}
eldt} (Halsted, 1976 ; Sherlock, 1985a).

AF 9 S A3 2o FFESAE oF
7158 A)zbe] Bagtel whEt 2 AL dE F
A A3t 2 A4 st d&Her e
o (Moritz and Snodgrass, 1972 ; FoiA 9,
1987 ; AAA 9], 1989) FAlol 3t 715 =% Aof7t
2#5HE A (Kaplan and Righetti, 1970 ;
Righetti and Kaplan, 1971 ; Toda et al., 1980)2
2 g=A ok

ke vl 71l Aozl @R el FEEA
7} ok7|=l™ (Sherlock, 1985a) oju} @F-EA|7t
dAE 4F B4259 BHE F4HE R
d#HA AUt 53 AEFY BAseE 849
GLO-I & BFEA0NA 2 4 %7 g4dT
(214, 1993).

A F58 FHL o)A dRE gaE
o] Al AL ethanol®] acetaldehyde® A+3hE]
3L thA] acetate AFEHE o) o] 4 (Bosron and Li,
1980; Lieber, 1980)E & Rojty. 53] o) o
A} o)A BAR acetaldehydes HAES 3
ALE Z3le &3 (Sherlock, 1985b)E &l A
AL ES 74 F5 Al AT g3 Wt 2
2= 7] W&ol (Chang, 1985; Chang, 1987) BF&
EA G FA FEo| WYHrHE 1 &4 e
oS 302 Azggd,

53 AFNME 4 57 2EFEA7 B9
HAE W AR FASE E4EY EHE
HE2 A, & dFHNAN F4 2 4 74

ZFE A GEEA7) o HE gFEEAT S WE
o ZHEON 1 BHES FMEE EAES
xanthine oxidase (B4 £, 19%4), cytosolic
glutathione S-transferase, cytosolic glutathione
peroxidase (&4 ¢, 1990), mitochondrial
monoamine oxidase (/4433 F&4, 19205
E 4 oy ZNEAN 1 B4R} ZAEHE
A 452 microsomal glutathione S-transferase (2
%41 9] 1990), arylesterase, carboxylesterase (4%
2 1993) 2 glyoxylase- [ (8-&&, 199)& &
F Aot 283 F4 F4 F5 A FEEAE oF
AR0E AT 2 BEESL IUbEE
catalase (£, 192)0|9 oW 1 BA =7} 4
H¥E &AE aleochol dehydrogenase®t cytosolic
aldehyde dehydrogenaseclt} (¥, 1992). w
ghA] o] AFer FAHF GLO-O= oA
o] Sy Wl ol FEFEA A T AXE
oA 2 BHE7 ZaEr] did wE 53
FE A g2E52A7) opZ|HA 1L A EY FhE
e A4 Aoz g,

o] AYelA v F4 FH F FE@& A7
& 23 FRAT AFY TolA 7 AEAH v
E&cgels) GLO-U EA4EE wals o 3+
NEZAAGAE WY FH $5 £ 3EdEE 28%
o] Egav 443 Fun $9d 238 ¥ 3¢
7 70 F93 g FAE VER e, 31
9 nlgZcgoloME W 4 F5 F FEH
$ AF Fo) FEHUYW FAY TR FEH
2% F 140l 2 SAES F3A FREA
ot a8y FE98 A% F 44 74 FH F
Eg opy|3 &3 FEE ZAT FoAM T A
XA nEFzgold] GLO-T A =& vluy]
& W BT §o3 o)zt glfich aHER 7k
ol GLO-0E T8 F48 5 A ¥F&A7t o
1A FEEAT S HEr 2 S50 T4
HE 242 A

o) AggA FE 47 F 4L FH FH

i

FEE op|E o Y FAH TES opIE F
FEEE ZdF 149 FHA LA 3
09 KmAg Fgutt 433 9 A%
Ha g o foJg AFol7} gislch 2 7Hg
F4 F5 F 2E99E 2Pt 149 AFA

2
i
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