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EXAMINATION OF ENDOTHELIN IN RENAL FAILURE
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Abstract : The role of Endothelin (ET) in renal failure was evaluated by experimental
study using rats (study 1) and clinical study (study 2).

In study 1, the change of plasma ET level in renal failure was evaluated in two groups of
rats. Group 1 consists of sham operation for left kidney and right nephrectomy, and group
2 consists of 60 minutes warm ischemic damaged left kidney and right nephrectomy. In
group 2, plasma ET level increased and was followed with the renal insufficiency.

In study 2, the comparison of plasma ET level between the chronic renal failure patients
treated with hemodialysis (HD) and those treated with renal transplantation (Tx) was
demonstrated. In transplanted patients, periodical change of plasma ET level after renal
transplantation was demonstrated. The plasma ET level in HD patients is significantly
higher than that of Tx patients. The change in plasma ET level corresponded to renal
function. In Tx patients, plasma ET level decreased periodically, followed by the improving
of renal function.

The results of this study suggest that measurement of plasma ET level is useful as a
marker of renal function.
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v ¥ ) VEOEE XSS D=y Fe ) v
EDRBFEIZ DO WTHRERL, BREL=vFt) v
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1. =B

Study 1 Ti%, SEBREMY & LT 12 88, A& 200—300
g @ Fischer REEMET v + 16 L(F YV =V & v o A F
#— &, FEDZH\, air-condition room T 22°C
THEL, AR E LTCCRF-1(H Y = v Z e S A F 9 —
YR, FHED ¥ X OUKEKE B BERS

[

II. XSRIERF

Study 2 Ti%, AT D 3BELREIES & L.

MERF MR B HTRE I CHD B8 @ 5% 10 B, Zotk 5 4, Fs
37THR XL D 80 K%, Py 51.2+12.9 5%, BIEIES ¥ A
X b 180 ¥ A, F¥91.4+65.6 ¥ BT, FRERE LT
R EHE & I\ B RIREBIES & Ui,
BRMEES(Tx B | £EBRBEES 6 6, FEETBHE
FEBI6 BT, HETH, 56, FEILI6KI D 46
&, FH37.4E8.3®THD, BEMHIEBMEE2 »
BXv 7078, F524.0+£24.0 ¥ AT, BHEEEIED
HBRZEEL TWBEERE Uiz, BHEESOFRERIZT
NRTEMEARREBERTH - .

KRG D BES5 B, Ltk 4BIORAREEEZRRILL,
ERNT 24 B X D 49 8%, T 36.3+7.48 % T, BMMES
BRDINNKF VT 4 7 & Le(Table D).

SEGEEB T b N BT DTy, ABFZED BR%E
FBL, REERE

Table 1. Subjects

Case No. Sex Age HD or Tx duration(Mons) Diag.
Tx* 12 I\F/‘IZ') 37.4+8.30 24.0£24.0 CGN***
HD** 15 I\ZISO 51.2+12.9 91.4+65.6 CGN***
Control 9 15[% 36.31+7.48 — —
* : resal transplantation
** : hemodialysis
*** . chronic glomerular nephritis
[ Extraction] [RIA]
Plasma 2ml Sample or Standard 0.1ml
+ TFA + Assay buffer 0.1ml
Octyl catridge + Antiserum 0.1ml
+ 0.09% TFA Incubation at 4°C,overnight
+ 60% Acetonitrile/TFA + "B1hET 0.05ml
Evaporation Incubation at 4C for 2 days
+ Assay buffer + 2nd Antibody-PEG ~ 0.5ml
Radioimunoassay(RIA) Incubation at 4°C,15min

count

Buffer:0.01M phosphate buffer with 0.01M EDTA,0.01M EACA,0.02M glycine,
0.001M NaN ,0.1% Triton X-100,0.1% heat inactivated HSA,pH 7.4

Fig. 1. Measurement of plasma endothelin level.
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1. M=y Fey vEIE

M=y Fe Yy vHEIERE, Studyl, Study2 \vTFhic
B\ Th, radioimmunoassay(RIA) 2 HifkEs iz T HlIE
L 7=. T 7& # b ethylenediaminetetraacetic acid
(EDTA) 0 fn## 2 ml 1z trifluoroacetic acid(TFA) %
n %, octylcartridge iz CTHIALE L 7= 3 k12 0.09 %
TFA % X 0860 % acetonitrile/ TFA Z¥RmL e — 2 Y
—= RV — & — I CERBRE L, assay buffer &0 %
RIA ¥ CHIE L.

RIA 33k 3 L OEERB 2 chZh 0.1m]l 37o0f
FAL, Assay buffer 0.1 ml 3 X O%¥iIfn{E 0.1 ml &30
L 4°C T overnight incubation L'#I-Efe b = v F

0

(667)

+ ) v(BI-hET)0.05ml #/0 2, FHE 2 HH incuba-
tion L, €Hw2nd antibody-polyethylene glycols
(PEG)0.5ml %0 %, 4°C T 154 incubation L JlIE
L (Fig. D.

2. BREEFALZ vy VBT B=V Fe ) vOiE
(Study 1)

BR&7 v b OFFRUL, TERX D EAPHEL TS
FEEERED, EREM A DT 0 2 Fic s i TR £l
A, BEEMEE LTI RV VI VT IV R .
NRSEBRBE7 V7 v ARI MY M) YEOH
EERITV, HEER L Fig. 2).

Group 1CHBEE) : Fischer %7 v b 8L&H M, =V b
An € g — (5 mg/kg) DEMERE S IZ X 5 & H KRBT,

7 14days

Rt.nephrectomy
Group 1

Reanl evaluation

(Control group)

(n=8)

*

WIT 60min + Rt.nephrectomy

Reanl evaluation

Group 2
(Warm ischemic group) (n=8)
Reanl evaluation:(1)INULIN clearance (2)PHA clearance (3)ET (4)Labo data
*:Warm ischemic time for left kidney
Fig. 2. Experimental study in rat.
X N
Intubaion \/'\/ Jugular V. (Infusion)
Carotid A. (B.P.monitoring,Blood sampling)
Bolus Blood Blood
1@! sampling sampling
éao%om—)% 30 % 90 120(min)
Infusion Urine Urine Urine
start sampllng sampling sampling
start
Bolus : Inulin 0.3g * PAHO0.16g in 0.9%Serum 100m!

0 Ureter - (Urine sampling)

Infusion

Inulin 2.0g * PAH 0.40g in 0.9%Serum 100ml

Fig. 3. Method for measurment of clearance (Inulin & PAR).
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JEEBIEAREIBE i CRRIEMIC B BIIR 2 e U 7o, AR
i LAIZEA U F#i 2% T L7 (sham operation).
Groug 2QEFAME) : Fischer 25 v + 8 L& AL, SR
LR RE T, ERBIRYE#REL %, =
79y 7RCEBHRY 60 5H 27 5 v 745z Lick
h EBRBLAETL, 79 v 7R EE
W LAIZFACEMEKT L. Hllho 2 BER2ERL,
14 B H ¥ TKG & X O B B BRI & TRAES
1, 14 5B CBEEONEATT > L A=y ¥
) VEZEIE L. ok, XHRES X OYRFEMmEBED -
FThoT vy MIEBWTh, FMECHRIEL LT » b
[P &NV & N

MTEMFRE L LTl s V5 § vEBEF 5 w FER
7 3IF—¥(GOD), ZnF IVBEALYVEEFNS VAT
37— € (GPT), M kFEERK(DH), 7 v7F=v
(Cr), MIERFERBUN) ZHE L. WEE X LThZ
+, GOT, GPT : Harmann %, LDH : Wroblewski
¥, BUN: v v 7 —¥ GLDH#, Cr:BRELXHW
7.

ERRRERHIEE & U CORBRBERE R RIRT 512 ) v 7
V77 v AT Cn & 83D, BMREERBRT 557
BRBE7 V7 7 AT Coan EMET) B TE L 7.
ConB L O CopnDRETTE @ A DT TIRFBEL LT &
{ORY =F Vv Fa— 7 ENEEHEIRE X OERE
BEL, ANE#%Ik: b1 =Y v(Sigma Chemical Co.
Ltd., St. Louis, Mo. USA), ¢35 BRERCGH—HEEHR
£, FROCAF PAH &) 2 EBAEKICEMEL,
WEBRLA 30 DRl £ £ h 3mg, 1.6 mg Z¥HHH L
L, SlEMEABAERCERLLLI2) vyBI W
PAH #Fh % h 12 mg/100 g/min, 2.4 mg/100 g/min
TRHCEA L. MEOFIMITSEEIRE », RO
FEUIRE & b T Ui, WEFOMEREE) S ERIIR
CEERE LCEIIRE = 2 — i THZEL, 80mmHg T
AR T LB A i AR AR K 2 IRAEA L Tl E %
B L 7 (Fig. 3).

429 VAIEE  fiFRXORFOA =) VEEDHR
BR7 v AR VECIVRELE. ThbbMmiER0.3
BEDBERB CREELE LFERFEB L, Rix 100
—1000 fEDFFUREMBEH L. ThZhoifke 1 =Y
VBT EBERR L 7 v A v VBRI (TSR T 2k
&, HROREML, 56°C T 10 HMKIG S5, H
BIZEH L S (Hitachi spectrometer 150—200, H
SEBUERT, RRO xR AV, WEER 636 nm THIEL, B
¥R L D EH L.

PAH BIEH: @ MBI+ Y 7 v AEEER(TCA) REFIL

B &

SR T 10 HRIKE Lek 156 SREE LREE L L
AV, RiX100—1000 s & REXFEH L. ThZt
hotk s BRI 2 HEDOBER L BB bV v A
% 3 SIS X ®ictk, RELMLTHEM S 30
SEHREL, & bicEBERIE-(B-diethylaminoethyl)
a-naphthylamine « 588, FOEMIETEKRRSH, X
B %0 2 30 S EKE L, £ 0 KIGK % st (e R
570 nm) CRIE L, EHEHMBE I HEEL .

3. MEBIESR L OFBIEESIC 31T 5 Mmig= v
N v vfEO#E (Study 2)

KGFEGID, MEFRFMEBITIES], BBHESS X O%
BHloMmifE= ¥ ) VERZHEL, HEHEFELAE &
bz, BBMEESF, RBRRIFOEEBBBEES, BG4
BHEES S L OCREERIKGE &0 L B4 B B EE
Bl 3 PICBIL T, BHEH O BHEEE DRI 5 BRI
friiff=v ¥ ) VEOEIEHRE L.

MR B L Tk, MR M B HTE G B HTER
1Ky, BRIEES R X ONBAIEERERE L, %
T EBREES] 3 B GEAEBBIEEES 2 61, LAEBBIHEES
1D WTIIBHEBEE DR L M=y Fx ) v

(EDBIE XA T 51, BBMER X b BRI

117,

M EFRE | HBEEGNIC O W TR B BARTME &
LC, mMKERRFERBUN), 7 v 75 =v(CorEAE
L, ¥7cfomEFESHERTE LTy = vEECPRA %
BEL 7. BlEE X ZhZh, BUN . v v 7 —+ GLDH
%, Cr:BfREk, PRA I RIAEZAVE

¥ o TOBBELE SR REMHEIF 2 Cyclosporine
ACYADERWTEY, romFREY, £14 78y b
#:o Enzyme immuno assay(EIA)# » b &\, &
trough level & L CHIEL 7=,

& R

1. BRLEFA7 v b8P 5=y Fe ) v

Table 2. Comparison of labo data between two

groups
Group 1* Group 2**
GOTAU/D 49.6+19.5 72.5+17.7
GPTQU/D 34.3+14.0 51.2+15.9
LDHAU/D 347+101 5034151
BUN (mg/dD 10.342.3 11.2+3.0
Cr (mg/dD 0.54+0.25 0.60%0.15

*Group 1 : Control group (n=8)
**Group 2 : Warm ishchemic group (n=8)
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M AEALFRERE R C1, GOT, GPT %5 X ' LDH f&
2R BRIMER I 5\ TR FRBFIC L TR WEI & 7R U,
F#Eic, BUN £ X O Cr i2o\~C b IR BEI B 235\ E
R LD, BEREZRD - =(Table 2).

CinfE L, 3TFBEE 742.14300.4 x]/min, {RFEIMEE 427.8
+188.0 xl/min ©, JRFH MBI BT A TELMER
E<0.DIEH - 7= (Fig. 4). F 7z CopufBid, RFEEE 5650
+1979 x1/min, JEFAIMEE 3063 +£1035 x1/min T, {BREI
BERR BRI CERCEME LR L (p<0.02) (Fig.
5), SRERMEEEEE, BMFE O\ TR b BB I REE
CHATES - Te.

(ﬁwil:‘) p<0.1
100 ]
[ )
L]
.
500+
4 [
. t
3
()
200+ .
) Group 1 Group 2

p
(Control group) (Warm ishchemic group) )
Fig. 4. Comparison of inulin clearance between 2

groups.
C PHA ( x Vmin)
10000
¢ p<0.02
5000 . ¢
. . %
. *
Group 1 Group 2

(Control group) (Warm ishchemic group)
Fig. 5. Comparison of PHA clearance between 2
groups.
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i, 2HMCRF Bt Fe ) VEE, SRE

© 4.00%0.94 pg/ml, {BRAIMEE 6.91+2.26 pg/ml T, {RFE

MBS BN CEFBCRME YR L (p<0.02)
(Fig. 6).

. MEBHEES S X OEBEERIC IS5 Mg =
v ) vORE

HD#, Tx#&IOBHAOMmIgF= VL) V{E!
RIA ¥CHIE L7z HD B, Tx Btd X O REED M=
VEE) VERZRZER15.743.56(pg/mD, 5.0+
2.9(pg/mD), 3.22%0.59(pg/ml) T, HD B IR EREIC
B L (AR CEHELYRL(E<0.0D, %% Tx #iX HD
BB L CERBIEME L 7o b (p<0.0D), Tx BN
FLHB L TEBEYRD I, - e (Fig. D.

M= ¥y VB L BEEE  TxFho, BRREF
DAEGEBEESN, SEEEBEESR X OCRaMHEERIG
BEB LI SEEBRMES D 3 flicount, BBIEE X
hERE s v M ) vEZRIEL, BUN, Cr &
O Cer & HB#E Lc. BUN BXO'Cr & i3FxhFhr
=0.668(p<0.02), r=0.695(p<0.02) & HEREDH
Bi& /R L (Fig. 8, 9). Cer &1k r=—0.734(p<0.0D) &
ERE LA DOHEB%R L 7 (Fig. 10).

M=y ¥y v{EE PRA ¥ L 041 CYA JEE
OB oW I Tx B0, BBERFOEKFEEE
FEG, FCABBMEES R X CRMIEHRR G &6 L3t
HEBRIEF D 3 FlicouvT, BBES L H &Rz
Mz v ¥ e ) VERHEL, PRA i X 08410 CYA &
B & R L, v = VIEM(PRA) £ 13 r=0.648(p<
0.05) & IEDFEEY %R L7 (Fig. 1D).

£ CYA WE L=y V) vE & MR

ET (pg/mi) <.
10.04 Pl
H
H
s
5.0 .
... %
- .
Group 1 Group 2

" (Control group) (Warm ishchemic group)
Fig. 6. Comparison of endothelin between 2

groups.
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ET level
(pg/ml)
——— N§ ———mm
30 — I p<0.01 T p<0.01 ——
°
20 — ?
.j { 15.7+3.56
H .
10 — .
3¢ T a204050 i { 5.0%29
[}
| | |
Control HD patient Tx patient
(n=9) (n=15) (n=12)
Fig. 7. Plasma endothelin level among control, HD patients and Tx
patients.
ET(pg/ml)
8.0 ¢ ET(pg/ml)
. y=-0.07824x+9.285
. 8.0 r=-0.734
6.0 p<0.01
6.0+
4.04
4.0
2.0 y=0.1635x+0.323
’ r=0.668 2.0
p<0.02
10 20 30 40 BUN(mg/d) 20 40 60 80 100 Cor(mimin)
Fig. 8. Relationship between endothelin and BUN Fig. 10. Relationship between endothelin and
in transpanted patients. creatinine clearance in transplanted
patients.
ET(pg/mh ET(pg/ml)
L]
8.0+ 8.0+
[ ]
6.0+ 6.0+
4.0 4.0+
2.0- y=3.373x+0.4812 204 ° y=0.3961x+3.065
' r=0.695 ' r=0.646
p<0.02 p<0.05
05 10 15 20 OCrimga) 20 40 60 80 PRA(hg/mihr
Fig. 9. Relationship between endothelin and Fig. 11. Relationship between endothelin and
creatinine in transplanted patients. plasma renin activity in transplanted

patients.
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bht, s CYABEXEREL 0MEELADH
hith ot

EREEOME=Y Fx ) VECEE  TxFHrho,
PR RIT O EAEBEES, FEABTBMEESR X Oak
HRERIGE &0 LB BB EES D 3 flicont, B
B X » BRI it Fe ) VEZHEEL, Z0
LB HHRE L.

FEBIL 2T R, o, MERMEETEEFOBERER
#-C, 1991 4F 11 A 6 Hiz 1 haplo type identical d 4k
BBRMEE T LIEATH 5. AEEFEICi CYA, 7
FF+ 7Y V(AZ), AF e A FDIFEHA . KEF
DOEBEEE X ) OBFHECr B) L Mif=v Fe) v
i & DRERHY AT O THRE L 72, AEFNINE
® X v ROBEHARD b, BEEEOBEFICH - Tl
=V ¥ ) VESETEE AR DR (Fig. 12).

(671)

FEGI2 145K, T, MERMERBITEREF OB TREE
¢, 19924 3 A 8 Hic HLA typing 3 miss match ®
TEAEBBE L T LICEMATH 5. REMNL, it 10 A
HX 0 RoOBEHEARD b, MBEENT 2 EER L7 RER X
D= Fe ) VERRAIETLTWA. itk 60 H
Hicz b, Iy CrfEA0.7 mg/dl & BFipEaER ST
M= F& ) v{E%5.6 pg/ml &L{ETF L7 (Fig. 13).

FEGI3 131K, B, MERMEEIREFOBREE
%, 19934 4 A 20 Hic HLA typing 3 miss match @
WAEBBELET LICESTH 5. RESNL, Mkl H
HX b RoOBEHARD b, MEENIZ1 B H CHER L
el itk 8 HE X b REMEA L Cr fED L7 H
Aol BUEHLRIGLHM L A F LTV F =R
v 1000mg I X 55 v AFEY 3 HEEGT T2 R
72, €77 mnF—rHitk OKT-35mg % 10 A HEET

ET level 375
|
(pg/mi) Gngre
30 —
20 — - 10
10 —
40 '\ 2.3
_______________ 0.8 0.9 08
"""""""""""""" Days after Tx
T ) I 1 L)
pre Ope 10 20 30
Fig. 12. Change of plasma endothelin level and creatinine in a case of living Tx.
ET level
(pg/ml) C(;n lg}é?)'
30 —
20 — 10
10 —
Days after Tx

Fig. 13. Change of plasma endothelin level and Cr level in a case of cadaveric Tx.
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ET level Pulse

pg/mi)
18 945

OKT-3

[ MM

Cr level
89.5 (mg/di)
- 10
; . 1.1
2.4 20 M- 14
W - T TTTTTmm et
— . . i - 40 | Days after Tx
pre Ope 10 20 30 60

Fig. 14. Change of plasma endothelin level and Cr level in a case of cadaveric Tx with

acute rejection.

L7cdZAH3HEB LY REOHME X OME Cr EDE
THRD LRI, M=y Fe) VERDOWTHRS EF
TE X » B o BB CAWE THEA RS bh s,
RIS S s B R 2R < v A RS — R
ETEIAFED bhicd’, BELANRD bR, OKT-3
OREORDONI-3HE LV BEETEHANED I
LABS A B 0 B AR M E T 23R B i (Fig.
14).

% =

£E, v EAVEERRCEWT, BReRBic
BBl V2 ) v OBREREZHE ST 5 B TR
REILIC & 5 B4 7V RIER O L, HEME L,
SERBCHE LR BE o miE=v ¥+ ) VEIIEE
CREZRR L. i, 2 BEHOBEEERMcBE L T,
PAHZ V75 vAXhJIELcBMREOKE L v
RELIAE v BB LB L, B D s icEfE 2R L, 1RFHIm
BBk 2 &0 B M EREEORE & 7t - e FTREl:
MEL, TOERMmMIFE=Y V) vED EARED LR
TedDEZZBhD, IHIL, ARV V 27 VTFVR
1\ T IRBHMB I BB i i L CEfER R L, R’
RHIMALE T X b AIRGEREREE 2SR D bhic & 212l
2, ZHINRFEIMAE R X 5 EEN HE», HDH\IX
FiFEEEIC X 5 KA IR IS B OBIeIRE
THHH, WM X 5 BFMitE R X ORREBEEDE
Tiepfys, M=y V) VEO LEVPHRIhIC L
I h, BRERBR W=y F &) VERLERT
BEENERNCIMRTE L LS. Fi, Fv

FERWT, BER~O=V V) vORBKEAKID
BMfER L ORIREEEDE TAEL 5 & & 2R X
NTED?, ILEEHMCE S5 v + OBEERL,
=V ¥ ) vERFRRE TS e ) BEE I
Eh, ¥R R A PR B AR o BEFE B~
D Cat*DEBIIH Eh B L dHEZhTHE DY, =
VN ) vaIBEE S\ CEE L mediator TH B 2
ERRBENB.

—75, HEBRNEEIES R X OBFBHEEMAICK T 51K
T, MERNEEIHEAOIMmE= F & ) VEIXER
ER I OBBIEORE L T\ 5 BBIEEFICHE L T,

BEERR LIS, BReRBeRTs=v Fe)
VD ERTAEEBE LBk EE X 5EE, oW
JiE, RBEENEZLIhS. =V Fx) VIREEEC
FWTIRRAFEER X h 523, BHEAFOBEZER
LBBEEVCCIRMFR L ORFO=Y V) ViEIE
HHECHBELCERF L TR, ¥ N MEBENTRIH
ZHIE Uk T3, Stochenhuber SO0 %R & [#E
2, FREBALEZRD T, MRENCL 5=V FL) v
DERFEERT L, R TBHREIMRIEEERE L T\ B HER I
WENBE K L, BEEREEC X 5 BRI MF =
Fe) VD ERO—20ERTHS EEbh 5.

=V P ) vk, FROERBICK LA S HroBEEHR
b INCRUETMERNEMR L b 2WEh 52, M
WBEVHEAIC S W O CREBESEYE T X 5 &R K
MR OREE 3 X OB o o DM O S HRIC X % il
FEECI27WITES M=V V&) VELFOER
ThBrERbLNA. Fl, =V ) vORBHIIELD
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BRTTbhTV 52, HBCBRLOSME X OBkl
BLCEERRETHY, MRMKBIEMCI VLTI
ZhEHDBERBY BBV EERLTED, F0kH0
REEE M= V) VELROERTHS LB
ha.

4E, HxIERLKETFOFRREBECEBHEY
ToBHECRTHME= FE) VEOEEHITOWT
BE Lion, EBEES T, BBEE Kotk
OB AR DHEE & & bichiff= v V& ) VEILGER T
ETEmERL, M CrfEs 1.5mg/dl Ll Ticiksic
REECOBBHEESOIMME=Y Fe ) VEIL, BEED
M=y Fe) VELIZIRDSRRWEETETFTLT
Wi, M=V ) VEOETREL T, ARER
DT EE 5 BB B B IR O SREREHAE o SizE
HE S fREE S X OB S EBR & e % 2%, KK
DERIMEOMBECIBD LI B X I, B XM
BRSO I B RS AV, & e 7o o I P B R 20
LO=VFxY) vOSWMINRDTHZ L TH B,

BRES O EEEENHE LEEL TV BRETIE,
BOZEL M= ¥ ) VELET LEEEREZRT
2, HRKIGRC 31 5 M= Ve ) VEOZE{LIEY
LT, $ERRIGHAREE LR ETRE 4 DAMIEL &
bz, M=y Fe) vES ERERERR L. EHK
JERFIZRRD b 5 METETR R O AR I RRIC 38\ T,
BHIMAE & & B ERTAHEAT 5 2 Lick b Eil
WMEMETL, ZORER, AREEEERI MET UEBAE
DR AR T U OB E 5. S EE 4 OEFIT
AR R GRICB AEBR B AT L T ey, BAERTO
TEMBSUERE O M 36 V) % MR ZE LT B R 0 8
HEADRE R X OBt 2 » e ME ROV ER
ATEIRTEY, ERNEARL VEHETLT 24
FThb=v P ) i3, SMEERERIGR O g g
ERFCEREL, Mmit=v Fe) VEXRERTHZ LTk
5. —7%, EHRIGROBHEMBE X Y Acute tubular
necrosis(ATN) & % W XEE 0BT s\ T b I
=V Fe) VEDOEFRRDOID EO®REDS H 5,
BB S RELERERTH Y, ATN 5\
BRI X0 L Bbhb.

—7, BREROBFRESE %2 556 I3EHIM O BREEE
YERTIVERDD. 427 r2E) V(CYAR, |
L ) RS hED TR R EIEIRch 52, &
HAEA X 5B EENHE S Y, BEENTIBOR
ABR 2 0 & U7 B/ 0 E oo IR R 5 e
ERAD b, BEEEC TSR 0%,
BRELTRD b, BERRDEIMEREORMY, %Y
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KL, BiERERy XTI L EhbY. f-T, CYA
BE NGWEE, M= Fe) vES EFTH LR
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