S&=25(%|, The Journal of Applied Pharmacology, 8, 241-247(2000)

EIF 0| Adriamycin-F& 21=440{ CHEF Thromboxane A,
28 ZEHel KT2-9622| §1}
Salofl . oAl - AMBEIL - DHA! - QoM - UFM

iahopdatan Slhs) okl W SR} 9T, APt s AFEs

Effects of Selective Thromboxane A,-Receptor Antagonist,
KT2-962 on Adriamycin-induced Nephrotoxicity in Rats

Sam-Young Moon', Soon-Bok LEg!, Hyun-Jin SHIN', Hyun-Chul Kox!,
Ae-Son Om? and Ju-Seop Kang'*

Dept. of Pharmacology & Institute of Biomedical Sciences, College of Medicine,
2Dept. of Food and Nutrition, College of Home Economic, Hanyang University, Seoul 133-791, Korea

(Received September 8, 2000; accepted September 21, 2000)

Abstract — The present study was designed to assess the protective effect of a selective thromboxane A, recep-
tor antagonist, KT2-962 (KT2) and possible mechanisms of adriamycin(AD)-induced nephrotoxicity in rats.
The male Wistar rats were given either of AD (7.5 mg/kg, i.v.) alone in the AD-group (n=5) or in KT2+AD-
group (n=5) which is a combination of AD and KT?2 (30 mg/kg/day, i.p.) for 10 days from 3 days before and 7
days after AD injection. The body weight, 24-hours urine volume, urine protein and urinary N-acetyl-B-D-glu-
cosaminidase (NAG) activity were measured with an interval of 2 days during 1 week. BUN, serum creatinine
and creatinine clearance were measured on the 7th day. KT2 has significantly suppressed AD-induced change
of body weight, 24-hours urine volume, urine protein and urinary NAG activity in the KT2+AD-group. The
change of BUN, serum creatinine and creatinine clearance were significantly inhibited in the KT2+AD-group.
Based on these results, it is concluded that KT2 prevents AD-induced nephrotoxicity and suggests that endog-
cnous thromboxane A2 may play an important role in AD-induced nephrotoxicity in rats.
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Adriamycin(AD; doxorubicin)2 anthacycline glycoside
A AN ZAM, Streptomyces peucetius var. caesius®l| Al
AT, b ot g, #] S @ o debE R
WEule] 2ol FHSSA ol-F= olrl. ADY| a4zt
4717 A ekext A E2] DNA 97]9 A=l &
FAZ AAste] DNA ko] WAL 247 mRNAY
H4<€ WeiEvh, DNA S84 9 RNA FgELE
A3l DNASH DNA-9]E4 RNA § ol A4S
QA= gt o]g kg Hdt Aoz Az
F7)ellA 717 7 DA whgEka, ofEe] 4
2 Fe7[Zhel| HlHAEte] A EFV|7E AAEET g
(Jaenke, 1974). Z3u}, olejgt gAbd Aol st
3 A EZFel o] gleiA wlekat MEFA o] glvt 2 5
o A E7L 7V =lAEk, 858, §AF Hx, A 2
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T4 el AE, 29, 235 AP E, A E Fol
) ZF8k A (BlumI} Carter, 1974; Rinehart 5, 1974; Le
Frak %, 1973) $EoA HqAA 2t s B
Adeh. olH¥ ADE HBAGVE @I FAe] A FEol
q, B3] et Aol Ag SAle] Zslr] el 94
A o] gl AgES ol gt AD2] wiAb H widE FE
¥kt A7bef| Al o) FoAR B o5 Aol W3k PeIg
=4 At sty AAEd. 45 FEAAAAME
AD?] 1] AYFALE g ey} 2SR o]=gk AD-fr
H A1Ze M A ZAA ol EAL HAte] WE) 2
#=e] Al Al Eefl A thromboxane A,(TxA)S] A3t
2% TxA2 wide] FV1eRi, AdAel Tx ¥AEA
AAA L) FAZR TxA2 BT 85 TxAS WAH # o
7o) AR B AT oAk ¥
(Remuzzi 5, 19857} 2leir ADel <Jst AlapEAd=) of
FIEAL AARe] HER F2Ho2 Hgiviy AZHEc
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oleof], A= #Fel ADE 13] Foisl] 4] 7155
HEHE WA, PGH,/TxA, T334 o3t Hd=i=le] g}
A=A ANFA A E Blprostanoid azulened =A<l
KT2-9628 ¥W3kfoisle] ADS] 4154 7)4e] 3l s =
I 2ol WE g AAsazt 2 A A=k

Al
=

%

g
A2 AF 240 gm Lo 274 Wisterd] A4
A7 selR|gS g #oE dle], KT2-962(KT2, Kotobuki
Co. Japan)il- Adriamycin(AD; doxorubicin hydrochloride,
Sigma Co, USAYE 742+ Foigt KT2-v-, AD-Z& ¥ 4
FFdE KT2+AD-TFOE T-Eated AlAlslsic).
KT2-72 30 mgkge] KT2& 1047 ¥7kFodslelom
AD-EE 7.5 mgke?] ADE mE|HW LR 13] Fo3l9lil,
KT2+ADR-7- 30 mgkgd] KT2Z AD(7.5 mgkg, ip)e
—Ermlﬂ?] 3UdAEE 79 IR 1087F Foisisien, A=
NGRS KT8 5dspl FoA4T AL HELLE sl
AR7)7E Fk B AREAHE AR W@k
AHFTE-L 2o 71402 thA} cage® %4 24470
B A=, A=, _,_,_Hﬂ/léﬂk S A=k 2
NAG #43 27 FAsiaal, A9 #Edd 7940 A
ARAZ P2 AFsle] UAET Fol| G2 HHeAA
2238t A7) (SBA-300, Gilford Co. USAYE o]-&3}e]
8 44 BUN), 82 83 Zeleld 2 Zalolsld Al

0155 fo

&S S50, 83 wiAekS Lowry 5(1951)2] |
moez A3, 2% N-acetyl-(-D-glucosaminidase
(NAG) E4-2 Horak S(1981)2] w4 w=l 410 nm
gt A BT A (Model-260, Gilford Co, USAE. &
74%1—%1-%1 L] 3%74501] uhE SAgAe] Higt oJgk
& AAs] $l3ke] 2F Feleld okl digl v
NAG 3L EHM%E]-. b 8 EAAE FFLBEFEL
ZHn=5)2 &}l nonpaired rtest(p<0.05)22. SA 3 H#
ol AAslgct
Agdnt

HMZ(g)

WEFT KT2-2 A7) mie} 7181 et AD-
T A&HOE Zhhdle] 1FFol = AT AFHAT65.2
golrh. H KT2+AD-ge] AF3eE 232 ¢ o]9lert
AD-ZEY 420 gol 2718 7ol (Table I).

24A[ZF 2 HiA 2 (ml)

PEEI RT2-22 1559 22 3.2 mlel 5.8 mle)
Z71E B ol AD-ES AD Fof 15Y Bof Fokdz
2] 58.5%F AN, KT2+AD-ZAM= 74 3=
AD-FRe} 9zt F7Me 7449wk (Table ).

2 CHiEEH(mg)

Table 1. The Effect of KT2, AD and KT2+AD on body weight(g) in Wistar male rats

Group 0 1 3 3 7
Control 254.0 £ 2.7 257.5 £ 3.1 2664 = 94 2745 + 7.2 278.0 £ 162
KT2 256.6 £ 14.3 259.0 = 155 264.8 £ 139 2684 = 143 276.0 = 14.2
AD 246.4 + 6.3 237.6 £ 8.0 2162 £ 6.3 202.0 £ 7.0 181.2 & 5.8%*
KT2+AD 231.8 = 3.8 239.81 £ 44 241.2 + 13.8 233.0 £ 3.2 208.6 + 3.2@

Results are expressed as meanS.E of 5 rats in each group. Conlrol : saline only, i.p, once a day for 10 consecutive day. KT2 : KT2-962,
30 mg/kg, i.p., once a day for 10 consecutive days. AD : Adriamycin (doxorubicin hydrochloride, 7.5 mg/kg, i.v.) single injection.
KT2+AD: KT2 (30 mg/kg, i.p.) was administered from 3 consecutive days before 1o 7 days after AD (7.5 mg/kg, i.v.) treatment.

* p<0.05 vs. Control, @ p<0.05 vs. AD

Table II. The Effects of KT2, AD and KT2+AD on 24-hours urine outflow(ml) in Wistar male rats

Group 0 1 3 5 7
Control 94 £ 2.1 11.9 £ 3.1 11.5 £ 0.8 121 £ 25 126 £ 6.0
KT2 13.8 £ 3.1 13.0 += 2.7 150 = 2.7 142 £ 2.6 19.6 = 5.8
AD 106 £ 1.1 90X 1.1 4.4 + 0.2% 6.2 £ 1.7* 6.2 + 1.7%
KT2+AD 114 +12 12.8 £ 05 14.8 = 1.1 120 + 1.4@ 7.6 = 0.4

Legends are the same as in Table I, *p<0.05 vs. Control, ®p<0.05 vs. AD
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WEFI KT2-22 Ald7d el et 42t Fristads,
AD-FE ok 3 7R AlsiA Aadt F <t Fo)s)
ot TR E FolidAle] 44.9%¢] BEHAT. Hhae)
KT2+AD-T-2 35 712 2715k 3 zhas)el.on 2ok 7
Aol = FedRR)9] 89.4%2 AD-FET} FsA S}
gk 7ol SvH(Table IID).

RE NAG M Z(U/mg of urine creatinine)

H2Fol e FoARXETD 129 W9 F7EHE v
A dAFA FAHEZ, KT2 :J-oiﬂzﬂ‘— 3Q Aol Fed )
Brt 98 97t FVKE A st F HAZ 3hAsled]
78419 Ul FAHHY 63%rt. T=vh, AD-Eel
M FoF 19 Fo BRI FAARL] 695%F DA}
A F7VeE F FaEe] 7dAdE FodZX2] 1802 &
e Ry} gz}, KT2HAD-ZOIAME Fod 19 Fo
v|ofslA FlEE F FhAsle] 5 Fells FeqAA| 9} vl
slETH(Table IV).

BUN == (mg/dl), 23 Z0}E|
OtEIY MAHE (ml/min)

BUN %= ta27F3 KT2-FolME 159 Fof 7}
o] w|eEl T AD-TolME & 124.6 mg/dP} 271318
I, KT2+AD-To M= S718Fe] <F 48.1 mg/dlg 2}
AD-Z¥ o} 5 AAF Aoyt €4 mdeled =
EeME e KT2-wolAe 159 Fof 42 0.06
mg/diF 0.22 mg/dIE °F7} Vsl o), AD-#e] &7}

L EZmg/dl) ¥ 3z
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22 0.9 mg/dIE. KT2+AD-72] 7183 0.56 mg/dIE
o} fo)8lA Bkl Aol Zeoteld AAEL g2

T KT2-7o)| A= 1
o1t AD-FA

TU Tl ﬂl%‘fﬂ- H 3l &
FHA ] 35%2 -

}s14
oolgt 7haS B

9T, KT2+AD-FAME 7F4H]7) FodAR]e] §3%0]| 22
AD-7-2] ZHA4Hr) fo81A dAE Alo]gdek(Table V).

i &

Adn'amycin(AD}"— 19694 elefglellr FHzx= JAk

£ AR 19708
(Blum 2+ Carter, 1974), L F w2
of &&=l

[« ] LN
T

Fu oA sljdRkge] USE R
Aelst Ao X&E
anthracycline A2 &4t A 2 A

Septomyces peucetius var. caesius®] -FAHAA HE &
WEE F azeiEady] A FoE 4& ¢ e

Table IV. The Effects of KT2, AD and AD+KT2 on changes of
urinary N-acetyl-B-D-glucosaminidase (NAG) activity (% of mcre-
ment) in Wistar male rats

Day
Group 1 3 5 7
Control 10.3 11.7 74 11.7
KT2 87.8 98.8 822 63.3
AD 695.4%* 460.5 370.6 81.4
KT2+AD 221.4® 91.5 11.3 18.2

Legends are the same as in Table 1. *p<0.05 vs. Control, @ p<
0.05 vs. AD

Table III. The Effects of KT2, AD and KT2+AD on 24-hours urinary protein excretion(mg) in Wistar male rats

Day
Group 0 1 3 5 7
Control 174 £ 1.2 164 £ 31 186 = 1.2 192 £ 20 204 + 1.4
KT2 156 £ 14 18.8 £ 2.7 221 % 3.1 20.8 + 3.5 249 = 49
AD 196 = 2.3 177 £ 24 8.0 £ 04* 9.5 + 3.9 8.83 =+ 6%
KT2+AD 207 + 1.7 24.5 + 0.7 24.2 = 3.8% 24 +27% 18.5 = 1.02
Legends are the same as in Table I. *p<0.05 vs. Control, ©p<0.05 vs. AD
Table V. The Effects of KT2, AD and KT2+AD on serum biochemical data in Wistar male rats
Biochemical Data Control KT2 AD KT2+AD
BUN Day 0 19.49 + 0.94 15.08 £ 0.61 1646 + 1.30 15.14 £ 0.47
(mg/dl) Day 7 2243 £ 1.19 16.42 & 0.33 141.04 + 15.53= 63.22 £ 5.63*
Creatinine Day 0 0.39 & 0.03 048 £ 0.04 0.54 £ 0.02 0.52 £ 0.04
(mg/dl) Day 7 0.45 £ 0.03 0.70 +£ 0.05 1.44 £ 0.17* 1.08 + 0.13#
CICr Day 0 0.39 + 0.02 0.45 + 0.02 0.48 + 0.01 048 =+ 0.03
(m1/min) Day 7 043 £ 0.02 0.58 £ 0.02 0.17 £ 0.07* 0.40 + 0.05%

Legends are the same as in Table 1. *p<0.05 vs. Control, Dp<0 05 vs. AD
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(Cleveland 5, 1990; De Marco 5, 1969; Acramone %,
1972), +FH.L 2= daunomycin®}t H]5=8}ed (Acramone &
1967 & 1969) S EH e Pt BT EFpH o] Axt
(Bernard, 1967; Cortes 2, 1969; Malpas®} Scott %5
1968), 4molet Ajelella) HbAshe off7 ] daa] Ff
A B8elE daunomycin B+ 77} v] =31l(Bonadonna 5,
1970; Gottlieb %, 1972; Middleman %, 1971), XEA
S5 =ZTHDe Marco &, 19697 elde] o &+,
502 HE felmd el rleddo|n], F5E4(60-
80%), 2= TE(80%) 5] Falzhdo] A5 vieha,
Skl Fo] S F9-EE WETgFe] TP
£33 gagd EAoEA 4#HA dvhBlum®} Carter,
1974). ztd7rzl W0z AJRIEe] -39 Folle A
ooz wAEE FYHET 48l ™(Bonadonna 5,
1972; Frei 5, 1972), 79] 28 @xe] 75, 4aF, A
#5 Fol =2 Fo] JepdthBlum?t Carter, 1974). AD
ol 215k AAA = AP FEAA FIH U (Poggl 5,
1979), SAE 1= Bx| ¢k &= 3k} Burke 5(1977)
ADZ A8 & o #HgAlM g g4 FPH 85
Zo] Fogw 784 EAEERRE] AAE2 A FhEE SE
el Wil ADS T3t FF M £ ¢ lud i
# fAbeloka sbgdvl ==, puromycin aminonucleoside
(PANYS Foi3t FEo|M= AYH ARA 2152 e
Aed wWaT #AYg 5 29 Z(Fraquhar®} Palade.
1961), Foz7ol = AFTAl AT SAE f3ha Al
2 FE 71 ARAY wWA Fol HAFLH
(Harkin ¢} Recant, 1960), A7zt Fodshd AlA] 714
mhe] w1 gl Ak A} FEHA Sol BAF YT
(Recant £, 1958; Wilson &, 1958), |52 PAN®| A}
TA A=A e} ExEe] Al FAel diak A1 2R8)
APE wWAder E 4 9JEd (Hakin®} Recant, 1960),
PANel| o Fri=l shfizel Sx)xe] wWHo] indome-
thacin Fei2 FEzo2 $HAZ 4 vt dF2%
7} o) HukAElT glvd(Sessa 5, 19753 S} Burka
51975 €]8bd PAN®] ZHg-e= <13t Hy-yrte] 24
L. A ABerd 28 AFF HY T R AEN &
71%e) W3} 5 gt HYT S SR
HYTE= il §hA5EC] glemE 22 9gk PAN
o] kg2 M uhol gk HF2]q) Feo R AR
ADF} TEF 22 FARE wshA] §AAQl daunorubicin®.
AF2] AlAME HeshH o2 pAN v]g S5 K
350, daunorubicindl] &J8 gl 415 FF 2] AFPA|
AN ENAH 22 EBFH YA FHA
(Sternberg, 1970)8te}. o]218t A5 4172] myosin T
A (myosin-containing  system)E- 7435} (Pease, 1968),
ADE Fofuke sl Helg Al7Ale] glerA Zat

—_

oM ADe| Thid AL AxlE A, [z 9
AR E dagE AARE S (Lamberts 5, 1973)L 3ot
g, Aol 7.5 mgke o AD7} ©E]E AW FoiH
o chilgol AYRRlgE 5l B 52 BA0= s)=
Algo] S whllni= ADFS 5.7 Foll E4F]
AlZste] 4570 Fae| XgEe] o E ALH AL,
Aok Fod 79 FRE 43P AAEeieH,
A&8e AZREsh LHFNE 2GS B} ol
320012 o) 24 E2e) AR\ AR L AT
o Rz W HAxde] W BB S geedt, 13
Q) Folliz A AL ¥l FERHS BRY
& olgem, A% AnBelNs Axty 7S A
=% A5 BAY 5 QAT RAFFERAA Do)
A ARzl 98] We] globulinel v} BA] mx
fibrinogen 59 3% BoFUT AD Fof 28X]7F 59
AR A BN AT A FAL 9
o e o)A e A Hejsbael W)
Lolikgel B}, 1390 Fole SHAEI7)Y 24,
S 2] MEA 2Esh 2UA WA Fol TP
ENAT, AbAl 1A ek A el o)Ak Ade]
o] Vehi slgtem, 289 FolE AL E7150)
A fak Swe ATAY 4 Y BUA 29 5o
= AmAEe) SAE o4k B4 Asl elde)
(Bertani &, 1982)3L v} o|=|gt Heig=<l HIh=
daunomycin(Stemberg, 1970)¢]++ PAN(Ryan®} Karnovsky,
1975; Vernier 5, 1959y Foi3t 31F2] A M= &
=gl om, AbA 1A el Feol2A Wil et
e AARRF MY FRol=Ar HEFAA ] ADFAR
AaEEE ol ADo| AFTAl 7A=Y Fol 2 g 3t
AR ARl ALz AT 5 9lE el Hel
olzigt AFFA) 7HT o)L AL ol @
A chae] Wl AR sTel dE e s
sialoprotein®] F2Ado] AA| =9 2™ (Brenner &, 1977:
Chang %, 1975; Rennke -5-, 1975; Rennke®} Venkata-
chalam, 1977), oA A4 SHNLEZS 7525 A3
Y% 2 938lcH(Michael ¥, 1970)T &=t 28}, PAN-f
B Ao M AR 7| A} 2haEH,
AFTA 7)ARke) ) Aee] e sgede] &
o] 24 whuizlel od¥ale] of}r} Fr}EI(Blau 2
Michael, 1972), AFFAI7} oFol&ol] =EE ARFA 2]
AE7L 4% A "Hoe A% gle], ©l5 ADeM
PANel 2j3t AA] &4l flgdez AwEr|e g
(Seiler 5, 1977). el2Iqt ofgel A&$H R wgsm A}
FAE] Folee] AT FA e 7 Apejef o
AAFe] e a7t ehdAl 2 Aolskal sk 9lwk(Blau
9} Michael, 1972; Kreisberg ¢t Karnovsky, 1977; Michael
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£, 1970; Seiler 5, 1977).
m | TE 22l AAH O E ZA81= prostaglandin(PG)
BE 7189 71%¢ e W 283 4¥9S

TR g G Fxe} AFPA H3E, Al
A gukat B2 5220 28 Sof o3RS ujA 4
ol o)¢) z-e pGel °d8ke- kallikrein-kinin# 2} renin-
angiotensinA] ¢+2] AL&atg-o2 e, FFH A e
PGE29] Foi2 &A% 243 % s i 4 glv
o]X ™, PGE angiotensin I¢} 2L E3jpE-Eef digt
AT ZAgkebgon Ao da4dhg HIsis dSs
gh . & = 9ok, Persson £(1984)%) 2181 meclofamate
(cyclooxygenase € AA])2k MK-42](angiotensin A1 3kE A
AAIA S FodabH tubuloglomerular feedback(TGF : A&
HA7A = el gt Aol siA 4] WFe] 2w
g SNGFRHAVTA oJF-&)e] HEs Fassly, A
T A G 2859 1F5E T HEE T334
E2: ARG Tx5-84 Z3AZ Foishd SNGFRe]|
gt TORY 98-S A $ 30X TxAx: AATAR
o) FFAES F7A TGFl 218k SNGFR® 23
o MeFrla 3 5 9lrf(Welch®} Wilcox, 1988). TxA,
r 2 ApA AT BAHE A S
ZAo]| Fodshe 7T A FoeEEA o] (Okahara
5., 1983), . o] AAFA <l A)Ael e ulepslA| e ¥
el AdeeMe F93lekal gvh(Richardson 3 Kunau,
1978). Remuzzi 5-(1985)> AHA A5+ £dsle o
o] dele AR MEe] Tx A Frtela s,
AFA AEA Agelr= AlpAe] ole]F)EAL dlAEE
Z op)Eled, AlTAlel Y] TxA A0l F7hEle] 4lzke]
dgshs WIS 2 sl 252 Ae)E HEA €
o gie}, o3 AFTAIY TxA, $44E e v mele]
ARG FFele ATAME BF] AD-L AFFT
Fdo] AAHF, A7 A wE whiln 3 oFitel
Hisled AD w3 Fo] 59 A Fell Yy} 2A
s, 4ol F Tl E=gsle] avldEet Aoy
g}, BelEl Al Tx Z4e Soie) ol 3
PRI frelar Aol gler, AdelAel Tx s
AR Al UK-38,485 F2 ADAIZFFZo|A A==
IS Felei HAlE $ gledend, o] F M o
4 T Ak} e fafe] I 83|} (Patriagnani
&, 1984)3L ghe},

9, x84 Z23As diw, 93, 7191 g8
9 AT A EY Esjad e T2 Agsi, G &
ANES FHF907F € 9 9lom, Txl W7eE 4%
W3 TxA2} whE od3] eicosanoid®] 28-S ZA¥E

318 Aol A Tx484 23 TxA,/PGH, T4
Aol g wRERE AT = 9, PTA, S$Q-295.48,
13-APA B BM-13,177 52| AA7}F AFe] glont, v
A AgAE TxA2 23} PGF,, PGE,, LTC, &
o] =g-w 2k 5 ¢l 9ubEQ) eicosanoid &AL
A o} Tx8A Ao daste] H3 grie A4
7kl &bl glom, 13-APAS} BM-13,177 ol&lelli= &4
B Tx-FEAR} @9 T Tx-5-EAe] gk 28
o] o Z}slcka shoh(Lefer, 1985). Tomiyama 5-(1990)-
azulene A %A KT1-327} TxApl ™3 A3A-8-%
Z2gL wkAse L, 7 F 11708 azulene Al A4S &
Asle] TxA/PCH,842] F714] ol3joz olejr]
T SAlel Bosli= yEAe) HEDL w5 g
o= EA (Mais =, 1984; Mais 5, 1985) gt d3kz}
o] FHES ulmalgd vh, o] BF BMA13, 177 B
o} ek o] Fell® TxARl wdk A3go] 7iak 7FEL
A2 KT,eleem, o Zh=x BM-13,1779] 282 30w
A= (Imura 5, 1988), v=r8A R} o784 A3t
zhg-o] 350d0] A} Zdepg R, FEA e AL 9
o, AFFARE FHEOT 31 vHTomiyama 5, 1990).
KT2:= prostanoid &7} oP A% TxA,/PGH2-<&A) ]|
g AeAe AgaE-E A HIHoRE 6
isoprophyl-3-[4-(p-chlorobenzensulfonylamino)-butylj-azulene-
1-sulfonate(C,;H,sCINOSS,Nayo| ™, 7-& 8k TxA, 783
A U-4661990 g 9] 5 $398-5 7))
A A EA4HpA,=9.87), norepinephrine, calcium, serotonin
2 histamineo] 9% F#ALEHRESE 107 M| FEA
5 dAlalx] BEE= ol KTZF TxAPGH2-TEA¢
g Mg Aaksle Adels & 4 $eH(Tomiyama
5, 1990)37 slgivh,

B Ao 3F ADS AUE. ©F FeiEle T
o) 19 FBE Ag gekzhiel AL AFFart 2Q
3, AN RS SANED EXHHE 87 NAGHY L 7o
19 %= FAsA Ao, 1Fd Fo 44
BUN, 84 z#oleld sE% Z7lslEr, ZH ety Al
Ago] Ftasls 5] AlVls Al BHgdARE, o AT
Al A BEE el FAER] ool B AY
Al AMEEL Wistar A FFANME ADell W8 3RpAe]
Hat B Aol s FA 4FAe] FLEHAAG A
g gk 7432 Qlsle] 244 70ERle] widE ek 4
o] Zhad Ao2 AZEAl, AHE TxA, 84
Z3A1e] K129 HEgFAR ADS 13 Foide] FAFG
o Azd, A3E 24X Re] HEe] felsh HAd
Ao 2 1jFo] Hel AD-FE A5A N W4 TxA, ©l
2931 o= % AL, KT2= ADAITA dAk F
FAQ] Wl &S A AR ARRHAH.
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