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Abstract — In this study, the effects of tauroursodeoxycholic acid (TUDCA) on ischemia/ reperfusion injury
were investigated on isolated heart perfusion models. Hearts were perfused with oxygenated Krebs-Henseleit
solution (pH 7.4, 37°C) on a Langendorff apparatus. After equilibration, isolated hearts were treated with
TUDCA 100 and 200 uM or vehicle (0.02% DMSOQ) for 10 min before the onset of ischemia in single treat-
ment group. In 7 day pretreatment group, TUDCA 50, 100 and 200 mg/kg body weight were given orally for 7
days before operation. After global ischemia (30 min), ischemic hearts were reperfused for 30 min. The phys-
iological (i.e. heart rate, left ventricular developed pressure, coronary flow, double product, time to contracture
formation) and biochemical (lactate dehydrogenase; LDH) parameters were evaluated. In vehicle-treated
group, time to contracture formation was 810 sec during ischemia, LVDP was 34.0 mmHg at the endpoint of
reperfusion and LDH activity in total reperfusion effluent was 34.3 U/L. Single treatment with TUDCA did not
change the postischemic recovery of cardiac function, LDH and time to contracture compared with ischemic
control group. TUDCA pretreatment showed the tendency to decrease LDH release and to increase time to
contracture and coronary flow. Our findings suggest that TUDCA does not ameliorate ischemia/reperfusion-

induced myocardial damage.
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#golzt A7)7} v|FF-(underperfusion)®l AHeE =a}
W FHAoR Fald A4 FFeo] EEESH Hel &3
A7) EArS FA R olE S Ao o] XL
2 ARSI 4 A et At 24E A
olgt AEEHA I AAZE T2 ARHE PSS Holr
o]Z Ak HM(oxygen paradox)elEt gk FHT Ee
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gEo] 23 glom o]F ALAfE]7]e Age] WeleR
FEE|T ¢]PH(Simon 3} Gregory, 1997).
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Atg F87lE ARF Al =9F® Ab47T xanthine
oxidaseel 28] superoxide anion®] HI ©]¥ Fenton Y-
3} HaberWeiss W55 Es] vl FAJeo] Zghydroxyl
radical® ¥o] o]7zle] MEe] x|AAALE T2 oA A
HF Al AE 2L oP)ETT SrhHalliwell, 1978;
McCord £ Day, 1978). =5t 3d 2 AHAF Alofl= AT
S|2=RE] Pgol o] FHe| AL W g HFI}T dojut
3 o] 2L k| 752 phospholipase #4d3H(Lubbe &,
1992), oJg] shiale] &4} v EZEele] &4 FF of]
glo A= M2} 248 dogid, ol HE 7]k H]#
slo] MlEA W AEsEr) $7HE L (Marban 5, 1990) A
H5F A 7HE5E =0 (Nayler 5, 1980) ©]#3t A7l
3o} Ze] FEsle} AbfE]7]e] AlFakde] Ve =
sheh(Halliwell, 1978; Opie, 1991).
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A ZS A FAA N EE BI3Fel §b (Hertl 5,
1997) 2 QAN AHag AFHAME UDCAE AAE
o g AHFA AeETleg S8A7)aL, AgkskE 24k
S AT, AT AEAZRE ARAIE 5 FEE 8
3y ZANE vt lee £, 1999). TUDCAE UDCA
2] el FIAEA F2AL R UDCAS} fFAlsle o]
A2 AMESL AF ZFEAe] 9le] UDCART o v
A3 EAE Veldch & TUDCAY: A4 PEibelut
cyclosporin® 2 5 M T Ca~IH3lE &=
Ca~ TAzM-o] 9lom (Nicchitta =, 1985; Queneau 5,
1993; Anwer =, 1988), ethanol® S UHAMEA g24)o]
YT BRI EAN) 93(Vendemiale £, 1998), 704 Eat
< 27l a g (Guldutuna 5, 1993).

afeha B AFEME TUDCAZ) CamE22%Y, sH4k3)
zhg g R MFEHRF zhgo] glom =3k 1 TR f
Aol UDCAZF H38 388 =48 Rgormz
TUDCA® 338 2pge] ol ALE 7|df=o] 3132 A
Z2470AM g R ATF 4k A3 TuDCcAY 35
d B35 dold 31z} sjgr}.

Ali-ll:ll-l:lg
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Tauroursodeoxycholic  acid(TUDCA)+=  Sigma Chemical
CO.(US.A)lAM Fd8te] A3}t Soium pentobar-
bital, sodium pyruvate ¥ LDH kit= Sigma Chemical
CO.2| Aleke AM319I3T heparin sodiume GFyZ-<)A|<k
o] AEL AHgslgend, 71el KHBB solution®] ZAl¢]
A8l sodium bicarbonate, potassium chloride, magnesium
sulfate, potassium phosphate, calcium chloride 2 glucose:=
SlelA Al S5 Aok ARl
e S8

A% 350-400 2] -24] Sprague-DawleyAdl 3FHZE A
YAALR e Tl ARSAlA dFd3E HEA17) F
Aol ARgslgdrt. AEAL L% 2245C, £E 55E5
% BAL FAEIGLH oA g9} 2F jAF 7R
Z 3l 1207 FVIE WS vHre) F. 373 AlR
st & AR AHE ¢ UEF ki,
e MEHE X BT

217 F sodium pentobarbital(50 mg/kg i.p)E " A
71 5 JdEAH] cannulationdled sodium heparin(1000
Ukg iv)E FoI8kT Grover 5(1995)¢] ubdel) o=l 4]
A5 dF sk &, 7138l cannula® AT rodent
ventilator(Ugo basile, Italy)& ]84 <JF3FL A7)+
in situ AEfollA THE= cannulaZ FHel AdstT 4
$4 A sl S HEs] Langendorff apparatuse]]

Ak g Al o] gl BEH83 2AE A%
= At BHGS mmHe)stA Ab4E 3 Krebs-
Henseleit bicarbonate buffer(KHBB) £ (37°C, pH 74)
22 FFIEe. THFE AL TF F4(latex balloon)
S w22 stainless steel cannule® AL S HAA
of] AJA7IA FAlel] AdEE AXAALE isovolumetric
s &48F7) $1#l pressure transducer(Statham,U.S.A.)el
AAsleich. A4S e 3IA)7] 3 LVEDP(left ventricular
end diastolic pressure)® 5 mmHg® 3L ©] ¥4 ¥oE
A A7 B AR AL KHBB £9&d
<mM>: 1120 NaCl, 50 KCL 12 MgSO, 10 KHPO,
25.0 NaHCO,, 1.25 CaCl,, 11.5 Glucose, 2.0 Pyruvate)
S AHElg e £x= 37°CE fAAA F AgE Al
B3l B AE 95% 02 5% COS EF 7kE F
& Fo| pHE 742 FA8lg.
EE X &2 o 727t HXX |2

TUDCA %3AA]#2] A% -4 Akaw Eae Qe
22 HeA4E 1587 FAFATIL 1087 TUDCA
(100, 200 uM) 2 vehicle(DMSO, 0.02%)y HH35At
o]} 3082t KHBB 9] T8 Auteted 3083t 3
gL fdelglen 308 Feol AJH AAFE A =sp
A 8" A HE 0 47 AA7SE HERE left
ventricular developed pressure(LVDP), heart rate(HR),
double product(DP), coronary flow(CF) 283 +dp/dtE
235l 38 7|7l A4 A7 H(time to contracture),
A AFA 1§ lactate dehydrogenase(LDH) 42 &3]3}
Gdrk. TUDCA 7¥7 AAAEZY AE FE2
carboxymethylcellulose-Na(CMC-Nayl| &&sle] 50, 100
2 200 mgkeg® 3t 19 13 AT o, b=
22| 7% CMC-NaZ 72 7|17bg<t 22 uhgez AT
Fo sl S 2082 BFS AEAE O9A
A7) o] B At 3087 g Aol F 3084 A
T slgich SAREE XA FYsiE
=5 2 2Y g5

AR p& 753 AESER) ¥ FAREFCRE &
Al AA7F 2 A 99 7158 /e HGrover
5, 1995 1990). AR & 7% Az LAY
(LVDP)2 #HAA ZHv $£Z7|H@LVP; left ventricular
peak systolic pressure) o]k 2 ZAIAISHLVEDP; left
ventricular end diastolic pressure)?] Zjo]Z-FE AFEE}H
I oelg] wlEAel dP/dt= AFESNETH Double product
(rateressure producty= Watts] B1H (1987)l we} Aukes
ol FAQAEAE Feld Adksleh F Ry IR
< isolated heart chamber W& FE& &3 f&5= &
Fa2 127 SA39.en ASASAZITOS )
et o] 3] Al2td W 2EE 5 mmHg AeEEd 2
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2le A7teE SAsielT, A3l A#Eel LDH g
kitE o]83le] BEAslex}(Sweidan 5, 1996).
SHXzE]

BE AREAE PE+EFOAE FASK e FoA
8] 7L the unpaired Student's rtest?} Dunnet's mu-
tiple comparison of ANOVAE A8} of P7re] 0.057]
T o BAEHLE fejAde] ldT ddsledd.

HEZ

TUDCAESHS| Xx|Z22 ﬁ%’él’étml st s
A Aok e A9 Y A AdAF A

Table I. Effect of single treatment with TUDCA on cardiac
function before and after 30 min of global ischemia

Before ischemiare

Parameter reperfusion
Predrug Postdrug
LVDP(mmHg)
Vehicle 96.514.1 101.0+4.9 34.016.8%*
TUDCA(UM)
100 99.5+5.5 97.049.4 27 843 GH*
200 97.0+10.4 95.017.3 33.045.1%*
HR(beats/min)
Vehicle 243.014.8 240.0%£12.0 204.01+4.8%*
TUDCA(UM)
100 245.016.7 237.044.9  203.0%5.3**
200 259.0+13.9 260.0+:14.6  215.0x154*
DP(LVDP>HR/1000)
Vehicle 23.4+1.1 24.3%1.2 6.8£1.3%%
TUDCA(UM)
100 24.211.0 22.842.0 5.610.8%*
200 25.243.4 24.5+1.6 6.94:0.8%*
+dP/dt_, (mmHg/sec)
Vehicle 1604+170 1624+164 434197%*
TUDCA(UM)
100 1564+138 1626+183 AQ7E53%
200 14584261 16194161 AT4ETTH%
CF(Coronary flow)
Vehicle 8.310.3 8.4+0.3 5.110.5%*
TUDCA(uUM)
100 8.010.5 9.610.4 5.410.5%*
200 10.1+0.8 9.9+0.5 6.110.3%*

Values are means = S E.M. for 6 hearts per group.

* =*Significantly different (p<0.05, p<0.01) from predmg
values. LVDP, left ventricular developed pressure; HR, heart
rate; DP, double product; +dP/dt_,, maximum rate of pressure
increase; CF, coronary flow.

96.5 mmHgel| Wl#] &8 2 ATFH F 34.0+6.8 mmHg
2 F43] 74 sk TUDCA AAFAs 100 pM
A A ARF F 278439 mmHgE FHAhslE ARS
Beiov} 200 pM XX FellAE 33.0+5.1 mmHgEA )
Z7 Hohd 2jo|E JepdiA] sk}, Aubee] 75
o deld= HE P YFF F 2T 2040148
beats/minell ®]&] 100 B 200 uM X X FelA ZH7t
203.0£5.3 ¥ 215.0£15.4 beats/min® = W73} WolE
Zhol S WA eiglet. Aal eE7qke] wlEAlel dp/
dee] 73-%- TUDCA 100 pMelld tiz7ol wlsf ekzk 7+
431835 200 uM AAAZAN 22k F7keldont ol F
B dEEs BAA foAe sk AR
2 B %ZMGL oA HetE AolE Hoz] elgh
tHTable I). HTAEFAIZES 222 737 810172 sec
o]l e} TUDCA 100 uM AX|FL 852+57 sec & <
7+ F7¥sl A 200 pM MAFME 233 635+123
sec® ZHesks A JehldohFig. 1). AAFY e
LDH A= w&ZellA 34.312.4(U/ML)°|3 TUDCA 100
9 200 uM HAFE 22t 33.8+34 F 32.9+3.7(U/NL)
2A HHE Xl B b}EMZl AAeH(Fig. 2).
TUDCA 722t MXXIze| HMEAMH cist &3t
FHAATA G| 9leiA Az A5 HE 9 ARF
¥ 35.0£4.7 mmBgel$Z TUDCA 50 mgkg *=)7
A 292451 mmHgR 92} HAshs AE Vehisict
Aerse da2re] 44 39 9 ARF F 194.0+9.3
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Fig. 1. Effect of single treatment with TUDCA on time to
contracture during global ischemia. Isolated rat heart was
subjected to 30 min of global ischemia subsequent 30 min
reperfusion. Values are means = S.E.M. from 6 hearts per group
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Fig. 2. Effect of single treatment with TUDCA on lactate
dehydrogenase (LDH) release during reperfusion in isolated rat
heart subjected to 30 min of global ischemia subsequent 30 min
reperfusion. Values are means tS.EM. from 6 hearts per
group.

beats/min®.2 k2 50, 100 ¥ 200 mgkg AT 7k
o] 189.0+9.9, 199.0+8.6 I 202.0+8.4 beats/min?} =}
ol % epix] ¢oteh. DP @ dp/dt 3+ TUDCA 100
mg/kg HAFANN Y L AR 2o vle] Gzt F
7k S Vel S FE2 100 2 200 mg/
kg HAFNA N272] 4.8 mlmindd] B8 242+ 54 2
56 mimin®2 k7 FrsHE A% depiedt 54
A FredL glslok(Table II). WZ2e] A4 AEZAEA|7
2 640186 sece] i TUDCA 50, 100 % 200 mg/kg
HAZe] A% D2 673594, 720296 H 7761103 sec
2A Frtels AR JERIThFig. 3). Fig. 40l vt
el wiel zre] AFF W] LDH X+ TUDCA 50,
100 2 200 mg/kg HXEAA 2t 33.842.3, 34.9+19
2 332+35UM)EAM HR2F 37.01£2.8(0/WL0l ¥ls) 2t
43 S oo

A &

Hyo)gt Ak e7=RT FFHo] RE3 AHE T
get, 948 Wahw, AAelMe] ¥ olw ATAES] 7]
AH =e E2A A 93 ZAFHE vEE=E ol
AkZ} 4% (rate of mitochondrial oxidation)el] ®B]s] Ak42)
255 AH](fractional uptake of oxygeny} 25%& A
$+5 W} (Ferrari 5, 1996). A1 83 AR A}

Table II. Effect of 7 day pretreatment (p.o.) with TUDCA on
cardiac function before and after 30 min of global ischemia

Parameter Before ischemia reperfusion
LVDP(mmHg)
Vehicle 86.0+6.1 35.044. 7%
TUDCA(mg/kg)
50 81.8+4.0 29245 1%
100 85.516.2 33.716.5%*
200 §2.044.3 35.34+4.0%*
HR(beats/min)
Vehicle 240.0+15.2 194.0£9.3*
TUDCA(mg/kg)
50 229.0£10.1 189.0£9.9%*
100 237.0£13.1 199.0+-8.6*
200 236.0£8.7 202.048 4%
DP(LVDPxHR/1000)
Vehicle 20.4+0.6 6.810.7%%*
TUDCA(mg/kg)
50 18.7+1.2 5.8+1.3%%
100 19.9+0.9 7.3%]1. 1%
200 19.5x1.6 7.020.7%*
+dP/dt_, (mmHg/sec)
Vehicle 1115152 407142%*
TUDCA(mg/kg)
50 1082+102 37870+
100 1194181 543101%*
200 1286+136 476+92%*
CF(Coronary flow)
Vehicle 8.711.4 4.8+0.9%*
TUDCA(mg/kg)
50 72105 4.240.4%*
100 8.7+0.7 5.410.6%*
200 9.5+0.8 5.610.6%*

Values are means = S.E.M. for 6 hearts per group.

* **Gignificantly different (p<0.05, p<0.01) from predrug
values. LVDP, left ventricular developed pressure; HR, heart
rate; DP, double product; +dP/di_,, maximum rate of pressure
increase; CF, coronary flow.

H - 734 WHEEZ1= ATP Y creatine phosphate®] £,
AZ 929 K ol §F, ole BAH W, A4F
(acidosis), glutathione®] I (Simon -5, 1997; Patterson
#} Rhoades, 1988), AlFMEe wlFE Tz=7 23
(structural disorganization) $-°] 91v}(Simon, 1997). °]¥]
3 Sd AA e} FHY W e Y 27 oy A=A
2 gE SHRE o= AX FEE £ 9l AA
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Fig. 3. Effect of 7 day pretreatment (p.0.) with TUDCA on time
to ontracture during global ischemia. Isolated rat heart was

subjected to 30 min of global ischemia subsequent 30 min
reperfusion. Values are means = S.EM. from 6 hearts per group.
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Fig. 4. Effect of 7 day pretreatment (p.o.) with TUDCA on
lactate dehydrogenase (IL.DH) release during reperfusion in
isolated rat heart subjected to 30 min of global ischemia
subsequent 30 min reperfusion. Values are means = 8.E.M. from
6 hearts per group.

(infarction)®} AMZ AL 5L T AAF 4 9l
U EE K9 AFFE Q7 Ak A =YL ol 5HA

oS AZE 23] e 2AY SR Sl oET AR

5 2AHreperfusion injury)®] ¥Wz]ghE EBA2 9 g
BAEHe] £AF(Forman %5, 1989; Maxwell 3 Gavin,
1991), M ES] 7157l (Sobey 5, 1992; McFalls &,
1991), MZ k] &2 (Hearse 5, 1975; 1986) ¥ 2
o] 3432 (Cerdana, 1992)0] 9lom, Azkels &4
L2 olutathione®] 2% 3 v|EZEz]e}l 75 £4)e]
Y AET o Als|A]H (Ferrari 5, 1989), g 3573}
(calcium overload), BXALAZ <18t X)F AL} WAl s)
Z(Darte} Sanders, 1988; Guamieri %, 1980) 5&
= sl=h

AR deal ARF Akl i 7L A E=
s £ ded], 2 ARE Ak f8l7] 7 (oxygen free
radical hypothesis)e| 2, €4 Z& 7Md(calcium hypo-
thesis)o| o}, Ab4x f2l7] 7Hdelet ARFHA] =UE A7
xanthine oxidase®)] 2|8 superoxide radicals ¥4 3H
%) 31(Chambers -, 1985), ¢ 2]7]7} Fenton ¥-&-7}
Haber-Weiss ¥hs- 59] A5 &3 53] 5300kt ¢
Z] hydroxyl radical 2] fr2)7]5-e] A= o] ol&el] &
& AB{F ko] LETE Aol Ag yMdelRt HE
2 ABF Alell HY, Na 2 Ca™ 59 ol Al
257 B&] AE W2 gt o] FYo=Z s A
E7} &AxdE ZeR o] skl Fge] phosp-
holipase A EE £3b Mzate] &A1 $239 ozl
2] &8t 457 o) 1BT r|EFEEz|ele] £4)
=& o] AIZITT ghh(Ferrari %, 1989). 3k H2l7]2}
] IEEls MR 93RS PR fE7le EARE
A Catt AA=YZE =3, Na* pumpS FAIEP, Nav/Ca™
pumpZ B FEle] M EQ] Caged F7H7IE =it
2 QAAL A AEAWE] CatIdFslE o)A
7 Z7H CamlE opy|¥ TAAMYL] Cat WE Ade
A5 52 B9 3Y A ARH &9 ST &
HOpie, 1991).

o] 8 vigtez 4 ¢ AEFE I 2L WAEY)
el FAFAE o)E3le] A AAE A A8l AA 2}
Akl & AAE v H(Maarten, 1993), Cat o8] &4
e AN AL, ABF WS Tl FEkAE A
FFE QAT AL sl 5 WSl AAFER 9l
HSimon %, 1997).

DENL Azt FE Bl el e, oF
g 2b HF 71N Ak e EX13E- 1 A
T2 E3) kB uidakE B9 o 8-S s 9l
DR E 28] 2ol Al SAFHAHCDCA)] B
28R 2 AMEEe] ghork(ser B, 1975), ST A A
g 7hEAe]l el o F UDCAYE HEA]] HEE
AR e FFEjAE AMRET glot(Makino 7,
1975). =& UDCAE AL AEH 2o o] fdd

i e
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Aok A= AQAazE A A2 &
(Kawamura %, 1989; Cho %, 1995), ¢]&8} d~Eg
zZhg-2. UDCAY o|gzhgo] 7el¥ctn dvh(Park 5,
1996).

T A7 BEH UDCAE 1A E 9 AR &
Aol ohsl] 213 A EE ok A A (Guldutuna £, 1993)
7+ B ool Y #HEE oE 73y £k
UDCAZF A4 4 &S Aslgich £ a7l A
gt Aoz 2F0 HEMA A HE L ARF &
Aol 8] UDCA AART|A LVDP ¥ DPE W3]
FIHAA ARAPE75-E 84T, Y W22 LDH
T2 TAAA AR 2448 A, $97)
7 el HAEE A2 AE AR FelHeR dAkA
e 5 FEI ¥ FIERT oS H¥HLee 5,
1999).

TUDCAE UDCAS e}f#He] B2 BA| 2 F24
L2 UDCAS} visln] 1 E% frAlsle] F2 wE-
ulo] ol AMgEE FEelH A HELE fdE HE
we] F7hel el 23t FEEv] oAl e E Ejr}

Lo] HuEglel HE A7 28 TUDCAE AE
A7 ghellM AAA ] A=l AdeefMe Mz o 2
AS 7ML A3 2 4 A% ezl
st} (Beuvers 5, 1993). E3F AF7|o]A] Alol] WY
ARHEE= cyclosporine- AlE Woll 2 AE F7RAIA A
ol Zbe) £Abe fEshd o] vl 2 Ae
TUDCA®] AHFALR. delx|a A5 gEga|e] o] A
Frlal g (Quenean F, 1993).

oA lgEr vhel Ze] HE 9 ARF &4 FE A
ol & dhiel fe)7lel ¥ sk TUDCAE ethanol®.
e AAAbeRe) Zhe AkslE kel 3] B ARl
o)k 1 (Vendemiale 5, 1998), ™ ttelr} TUDCAS]
AR = #o] dXHo] Axuke] w]ZA] Rra Agls)
of MZaE A A 71T Sel(Guldutuna -5, 1993).

TUDCAS} 733 22§18k UDCA”} 583 Y
A vPEgLT =8 TUDCAE 38 o Aod &4
o] F9%9le] Hi= AEMY] Ca™ Ao T35l Ak
3} 59 U AEd B3U)eE BRad vl glEeR <)Y
ey A7) olg ACE ZdiEe] 2 AfdME 3H
9 HEAAA Y 9 ATFH 29 dst TUDCAS]
ofe] EHE ofelHotr).

B oA TUDCAS &3d zh4-S dolir| 93]
=A TUDCAE AeldL Se #AFsle] 93Ax 489S
A8 st TUDCAS Al=ldS B @75 Adon
100 pM AMAA] AeEES vehls 404 Qg ¥
7R R AdubEeRs veplis DPelA dla=gol] Bl of
7b Zhadhe 7S vepgied BAA oA glslx

o ;:C_}'

PHEH 7)15¢ veplE HERZEY] Al® HETd
#F FAA o =18 viepiA] dsket. MEEE st
e 44 Gkl AEg #7FY e LDH A+ W=
T3 GEAXFE BTN AR 2hE velde] o] HA
TUDCAZ} 313 & AFFel gk AL RE2Re-2 ¢l
= A= A=

TUDCA”} UDCA®] ot xgdje|me Mxat W22
EFE7)700] v FAE A0R oAlwe] 15427 TUDCA
2 43HE ATFA% oF ARE A
TUDCAE 747t AAA 8 &M 50 mekg HAH T
oA DTl w8 ALY DPE AA 7 7
e e gl ot olol= HilE 100 mgkg AXF <ol
A DP ¥ dPdrt ozt ksl AS vrebfgich Al
AR Tl g Axe] AAAEFF] A5 100 2 200
mg/kg AAXT FFM dlagel vle] U7t S8 4
S Vel B EAAE R4 doldh ARFY e
LDH A= djz7| H]3] 50, 100 @ 200 mgkg A=A
T EFA ZhAddshe AR viehle] TUDCAS] AlEE
32h89] FPeAlE Holglem ATASAIZE BAA #
AL golert izl v &% oEH R Frisl=
ZA8FE vEhlgieh

2 A Al o3 HE W AR S s
TUDCAZ} ©Exx 9 7U7F AAR| BFeA o2y
vls) £4RS- ZAA7)A] Rslh o) 797 AR )M
UF e 2 ABFE Qg &3S s FkE 2
o} o] TUDCAEZ #7)7F F& A% 1 &3} viet
g 4 Qo 7beAl S AlAgE. mela] TUDCAS] 7HY
A X A viEe] AENE A 24 7|4 o
g A7) o FajEolof & A2 AE

=

INEETE

TUDCAE AlE3FAl dgAeF, 2=la EAdS -3
shed] 71EH ER-S T4l AT MR M=

et

ot

A=

ek
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