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and its Conjugate with a-keto Acids which are

Metabolites of D-cycloserine

Tsutomu YASUMITSU

(Received for publication February 14, 1973)

In the preceding paper, it was reported that the increase in the amount of urinary
D-3-aminoisobutyrate (3-AIB) and (-alanine was resulted from the inhibition of B-AIB:
pyruvate aminotransferase and f-alanine: oa-ketoglutarate aminotransferase by D-cyclo-
serine (CS) or its metabolites. A maximal concentration of CS in the liver of rats which
were administered intraperitoneally at a dose of 20 mg of the drug per 100 g of body weight
showed only a slight inhibitory effect on the enzyme reactions. The concentration of $-AIB
and f-alanine in rat liver reached to maximal level 4 hours after the injection of CS when
CS was barely defectable in the liver. This suggested that the inhibition is due to a
metabolite of CS rather than CS itself. Presence of the inhibitory substance was studied in
the present paper.

For the isolation of the inhibitors, rats were used and male mice were used for toxicity
test of the drugs. Determination method of -AIB: pyruvate and (-alanine: a-ketoglutarate
aminotransferase was reported previously. Rabbit liver was used for the study of enzymatic
conjugation of B-AOAL and a-keto acids. CS was determined using a high voltage
electrophoresis.

An inhibitory metabolite of CS was detected in the rat liver after CS injection in a
preliminary experiment, and the same inhibitory substance was found in urine of rats
which were injected CS intraperitoneally. The inhibitor was purified from the rat.urine
using combination of ion-exchange chromatographies, and was identified as f-aminoxy-
alanine from its behavior on paper chromatography, paper electrophoresis and ion
exchange chromatography. Inorder to confirm theidentification, the isolated compound was.

* From the First Department of Surgery, Osaka University Medical School, Fukushima-ku,
Osaka 553 Japan.
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conjugated with pyridoxal phosphate and compared with B-aminoxyalanine-pyridoxal
phosphate conjugate on the chromatographies and UV-spectrum. The results verified the
above identification. The concentration of f-aminoxyalanine required for 50% inhibition of
B-AIB: pyruvate and f-alanine: o-ketoglutarate aminotransferases was 10°®M while that of
CS was 103M. The above results support hypothesis that a metabolite of CS,
B-aminoxyalanine, is the major substanceswith inhibitory effect on the aminotransferases.

During the isolation experiment of inhibitory substances derived from CS, another
fraction of ion exchange chromatography different from those of CS and B-aminoxyalanine
was also found to contain an inhibitory substance. The substance was acidic. When CS or
f-aminoxyalanine was incubated with substrates of transamination reaction, enzymic
formation of a conjugated compound of f-aminoxyalanine and keto acids was found.
B-aminoxyalanine and glyoxalate was incubated with rat hver extract, and the enzyme
product was purified using ion exchange chromatography to isolate a crystalline material.
Elementary analysis matched that of CsHgN,Os. This was a shiff base of -aminoxy-
alanine and glyoxalate. The concentration of the base required for 50% inhibition of
B-AlB: pyruvate aminotransferase was roughly 3 X 10°M.

It is known that CS has various side effects in clinical use including headache, anxiety
and convulsion. Experiment for acute toxicity of f-aminoxyalanine was carried out by
using mice. LD 50 was 2.6g per kg of body weight which is slightly lower than that of CS.
It was interesting that convulsion was consistently observed with the lethal dose of
B-aminoxyalanine, while none with CS.
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(*1: D-Cycloserine, *2: D-3- aminoisobutylic acid)
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CS k3% B-AIB B XU B-7 F = vORHLE
B O SR, {kE 1502 §iE0 T v P REH L
FEHREBICIL, (AE 20g FiBOKED dd Ry AR
Wito

CS (THIRELEREL X b B,

B-7 3/ xFv77=v (LT B-AOAL LHET) 1%
CS X b Stammer DFEY 2L h FH LT

B-AOAL [t vV Fyaf (LIF PALP XHZ3)
L OSBRI TOHETER L. TibbEEmD
B-AOAL 387 mg 1 PALP 750 mg #/n%, /K ¥
L, 2X20cm »FLHD7 V-5 4} IR-120 © Y
v L, KEHBE YOV FERE K (2:8:190) ©
(MR 245 ml CHEH Ulco BWHRZERGE L, R
RN BEOKCINMBERL, ChExmHTdz Xy,
710 mg DOFEE X Tco LRIV DORER, CuulligNsOgP-
H,0 (el C:36.34, H:5.20, N:11.15, P : 8. 45,
S} fff C:36.18, H:4.97, N:11.51, P:8.48) T
BB EFRHADI,

B-AIB: YA Y VBRIV B-7TF =V ia-r I
ZAT 3 7 AR EERMRIRIELEE 1 3R RkictT>
oo

B-AOAL & a-’r :ERfS A EWBESR ORI LT
DFHETFF O Tlffx 10 f5&D 0.01M Bifgn v v
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AREEHK (PH7.5) THETH— L, 30 54 12,000
Xg T 20 SEEL Lo 20 RS BB % 4z,
55% #AMIE L, 30 4% 12,000Xg T 20 4Rk L
oo TOEHBILIERB L LML 70% L L,
30 4t 12,000Xg T 20 HRBEL Lo Z OWEEL
o 0.01M BEfE» v v A2 (pH 7.5) CHEMEL,
B URER CEE b L7 > v 72 G25 158 LTC
BIE Lo D Eo#fER 0~4°C 7o,

2. BEEKESIKEL:

CS DER®R L UMEYEOM MR, ik
358 1 B U T o7,

3. B-AIB: ¥LEVBEIWV f~-7F=v: a-¥ |
TNENRT I 7 BRGNS

BLMOFEC L Y1707, HEWED B £ R Bic
13, FREROBEEDOL D%, £ 1HoMEET CS 1o
DWTCEAR T & BRFIRTo%,

Il B % & #&

1. CSXh@EIh5 B-AIB: L ¥ VB LU B-
TIZavia-r WOV EAEET I ) EEBREEFE E % EE
EHHE (B-AOAL)

a. CS %G LT v MIFROBRMEYE OB

A8 100g 241 CS % 20mg BEAKHEG L2
D F v M 52 %, 5%ED 0.01M BfEh v v
AMBEW (PH7.5) THED X~ &L, FBHEF -
H, 100ml o 0.01M R » v v A BERAFIE L,
12 R EBRENTINR 2 MEZRE L, 7%H % K 10 m]
WHEN LI, 200 CS BEXYMATD, 5% 1ml
% 1X3ecm »F AD 7 voi—F 4+ IR-120 H* #yz
AL, K¥EE 2M 7ve=7 10ml CHEHE L1, AH
WBEBEZEODBLEEY 0.1ml OKZEML, 55
10mel X HWTE 1 HTHBENC X 5 12 BEERER K
BET CS BAERET % &, B/FEE 4.9X10°M
DPETH Do £ T B-AIB: vAEVEET 3 /4
ERRREERNEET, BN 0.1ml 2Nz % L1k
ML 35% FHSE X, —J5 CS4.9%X10°M o 0.1 ml
WINTIAE I A BT, FBH/MKIC CS Bt ol EY
BONGIET 5 2 VB LT,

b. CS #IES LT v bR O BERILEYE D FTE
TR

RO EWMEN RS FETB0E > i L
oo Figdob, fAE 100g M4b 50mg » CS wyEgf L
727w M 21ED 24 WD RE %, 2X10cm » F &4
D7 VRA—F 4 IR-120H* #, 100~200 2 v & . 17
AL, TORGEE, 1M €V 2y 120ml THEH L,
BHRZ WERE L, 2EL2KES 1X10ecm 35 A0
Dowex 1x10, FMAIEL, Z ORI R L0 40 m!
DRV PWERE Lico X HicZ ORE % KK, 2

229

Fig. 1. Ton Exchange Chromatography of Inhibitor
Substances of B-AIB : Pyruvate Transaminase
Rate of inhibition
%
99+

O Urine(CS injection)
X Urine(control):

183 65 7 9 111315

Fraction No.

Chromatography was carried out on
amberlite 1R-120. pyridine form, with 2M pyridine.
CS was maximum in fraction No. 10.

X20ecm 5 AD7 VN—F 4 b IR-120, vy oA
L, 2M vy 2 vt 5ml FoOREBH T2,
£ LD 10mel 2 b, EEIBKESKEIECHE
T5&, CS ARALRL fo 4EE No.10 Thot,
—S&GEEL D 1ml >k D HEZEL, R4 1ml
EBE»L, 5% 0.1ml T B-AIB: v’ ¥ VERT
37 HEREREENEE CHEY R B &, No.7 i
KIEERHZ BRI, CS G LighokeT v FREYEA
FRICALEL U TR Ly, &0 CERIRERR R b hig
ot (Fig. 1)

CozEmb, CS LA EYERRPCE BB &

H

HN-C—C=0

ne N

\O/\H
& BRKBRIOAF V7 v< 5 7 4 —TD
HEP D, TOWEY
B-AOAL (H,N-O-CH,-CH-COOH)
NH,

EHEEL, ChERI W DEELIWE L DRIEYRAR T,

c. MFEEEWEORKEH

W7 v~ 129 7 4 —, BEEKESEKEER IO
B-AIB: v viRT 3/ KB HERENEC X VL
EWEDME R LN LHHEL 7o Tibb, HE
100g ¥4h CS50mg (G 630 mg) % EkEPY Ic 51
e v P DR% 48 [l HEd, 4X20em hF A D7

Ex, CS ok » MEYWEO BEK
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Fig. 2. ITon Exchange Chromatography of 3-AOAL
and Inhibitor Substances of B-AIB:

Pyruvate Transaminase
Rate of inhibition
%
997
© 3-AOAL (authentic)
OUrine(CS-injection)

1 3 5 7 9 11131517

Fraction No.

Chromatography was carried out on
amberlite IR-120. pyridine form, with 2M pyridine

v~ 41+ IR-120 H Bici@ L, ToKEDODD, 1
M vy v 300ml CHEH, BEHERXREZE L 7o
CoOBmEEK 30ml s l, pH3.5 L L 3X27cm
BFADT VI —F 4 b IR-120, €YV VEIIZEL,
K 1M vy o v oomEEHL, BHK 40ml XY
82ml ¥ CTOLSEFINELZRE LT, DK LK 10ml
THEML, YTV EEE K (3:7:190) OREHEE
CEFHE L 2X30ecm T A DT VoA—-F 4 b IR-
120 WL, €V PV EEEE K (4:6:190) 100ml
THH, BHEREMEZE Ui, oK RK 5ml T
BhL, €IV EEE K (1:9:190) DOBERKT
SR L7z 2X18cm 7 F A @ Dowex 50x2, 100~
200 Ay VLWL, YUYV EEEE K (3:7:190)
TR Lo BWHIW 77ml X b 182ml ¥ T O5
i A PR FERZE] Lo

d. RXvoHELHEWEORE

i) AFA=FAr PV YDV K (20:5:8)
TR 7 v~ 25 74—, BXU pH 3.4 OfE
i c 3kV, 25 4 RvkE) L i I B R ERE 3
W, B-AOAL LR X bh O BiE © BEIEHNI—3K
L7

i) RE YOS EE 2X20cm B F ADT VoS~
54 1 IR-120, Y VEREL, SEL, &FSHEOD
FESEIEMIAE D R & — v ] o 23, B-AOAL kR
2%20cm AT ADT V-5 4 b IR-120, ¥y D vHE

W BB BEF

High voltage paperelectrophoresis.

Photo.

CREL, 2M ¥y v 5ml FOSERML, &0
o 1ml ko EZEL, 5H 0.1ml % BT B-
AIB: ©A v VBT 3 7 HIEBERERNELRTS &,
B-AOAL LR Y b OS5 EORED &~ v 1k —&
L7 (Fig. 2)

e. BREHED PALP L OFEEORKH

Ll X b BREHE A B-AOAL & A58 & i fcd’, B-AOAL
RRLETHY, ToRMMNERETHODOT, DD
U PALP LEARLDOD ML, FAERHRE
r Lt REEWEORKIE, ®X, WK v~ 777
4 — B X OE R ELN BT OALE LR L
it T b, i 100g b CS50mg (Gt
190 mg) HIERENICHEY-L? v F OIR 48 RS2 8
@, 1.5X8cm #F A DTV —F 4+ IR-120 H
CEL, Fokkoos, 1M Y 2y 120ml THEH,
TR RESE L, FORELK 10ml L,
pH6 L1, 1x8cm % F A® Dowex 1Xx10, F:f B
U7 B X 08 30 ml DKL & D, Th
i PALP 50 mg # fn MERME L 7co ZRlER K 5 ml
L, Dowex 1x10, FrEsficimL, 1M B2 300
ml CHEH, WA RERRE Lo £ D% K5 ml
L, YUYV EEEE oK (0.5:9.5:190) DfE
R CFEH AL Ltz 2X20em BT ADT VA—=F A b
IR-120 L, ¥V v @ EfR K (2:8:190) TH-
B U7zo 15ml 205 50 ml ¥ T OFEME L MER
[ELTo

£ JRX v ORFEIREYE L PALP L OFEEDRE

i) B-AOAL LR X h O/ EiE D h% hic PALP
FEEA XRTWEL, MERKZ v 2277 4 -8 X
O R ERA SR EET fo\  CRBI IR O— B0k Ao
(Photo.)

ii) PALP, X0t B-AOAL » PALP Of&#WHD
sy A7 P AR IET S E, B-ACAL O & &
L4 PALP o 390mu O ¥~ 7 p\REICEIE R
BEI LT\ 5 EREDRh, 2Dz Lk PALP & B-
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Fig. 3. Shift of Absorption of PALP by f-AOAL g. REREHTO B-AOAL DESFETEM:
(PALP 1.6X107*M+-p-AOAL) PR X 08 PALP @ X % BERIEM O EE
1%_0. B-AIB: ¥ © VT I/ HIEBEER
f;)?;:; o o HERIEC, B-AOAL % inxBAsE % HE3

F %t~ 26X10-4M
VL N

%L, B-AOAL £ #KiEfE 1/6X107°M <
66%, 1/6x10*M ¢ 94% & CS 1t~
#91, 000 f5 DER\FHE R IR LT, (Table 1)

B-7F=via-r W INEABRT IV
HIRBEERIEMHIIE T 1%, B-AOAL &H#&
YEEE 1/7X1075M ¢ 63%, 1/7X107¢M T

= 939 DMER R L e (Table 1)

¥7- B-AOAL 1= Xk % A% PALP ¥R
Iz Lo THIZE X huis { InDofc, (Table
2)

2. PB-AOAL }» a-7 ‘L DRESWE
LHIT T v PRI WT CS s BT
IhAWEREYE ORI D X\, BES
EC b FHED B DR A Hice AN
O TERBRIIAT I Dk hy, 0¥
BrELZbh5h 00, CSk Lo p-AOAL
D B-TF=V:a-r NI RABRT I
B RERIEHAE L ABREACHE L
L&, BEBKBERKEEL vz v

0.5
/J-Ao,(AL q
u
ha' 3
1 1 1 1 1 1 1 1 1 1
0 260 280 300 320 340 360 380 400 420 440 46{9/‘
Fig. 4. Absorption Spectra of Isolated Compound
and 3-AOAL Bound with PALP
0.D. o Isolated compound +PALP
1.0F ® Authentic 4-AOAL +PALP
0.5
0

AOAL 7 PALP 7 AT e ¥ —F LEEA LTS
ZERBRLTWS, (Fig. 3)

T B-AOAL B IR X Y O4HidE &, PALP
L DFSEWE DENERIR AR 2 PV RRET D &,
F1x—F Uiz, (Fig. 4)

LIER X b OEWE S L0t PALP Lf5E Sl
BELEMDLDE, AAVEIv< 257 4 —,
WK27 e~ 1277 4 —, BEBKEBLSKIE, S5
WIRARZ P i 8 le—F e Hic 2 Lo bLEEEILEYE
1% B-AOCAL k% LT,

Table 1. Effect of B~AOAL on Enzyme Activity

Final concentration % inhibition

of B -AOAL (M) (B-AIB transaminase)
1/6 X10-6 13
1/6 X10-5 66
1/6 X10-4 94
1/6 X10-3 98

Final concentration % inhibition

of B-AOAL (M) {B-alanine transaminase)

1/7 X10-5 63
1/7 X10-4 93
1/7 X10-3 99

1 1 1 1 1 1 1 1 1
260 280 300 320 340 360 380 400 420 440
mu

Bea: i Lsbic, BB Rmo=ve ¥y
VEEEHE E LCTEREhAD Z LR RO
oo £TT, ZORMPETDOWTHREZIT21,

a. P-AOAL & a-r FEBROFEHERRE A

EEFE MR 0.2ml, B-AOAL 1mc mole, * 3 ¥ wfiE
B, AV, a-r PSR E AR AT
NEAy pH7.5 L1, 5H—f 3 > » 10 mc mole 1&
0.2M il : WM vV v 2 BER X Iz, KIGHEY
0.6ml 1, 37°C T1HHA vF o~ Lo 10%
PY Zw—FERE 0.5ml BNk, RIG%ED, @itk
k% 1X2ecm » F A7 voi—F 4 b IR-120, H*
, 100~200 2 v ¥ IEL, Kk 1M vy s
ml CHEH Lico WHREZWEZE L Db, KK %
0.1ml ORIZE» L, 5% 10mcl % EHERKERIK
BIECRB L, $ih bR R No. 51 v,
Yy EEER K (1:10:189) pH 3.4 DIEEWR T,

Table 2. Recovery of f-AOAL Inhibition of B-AIB
Transaminase by the Addition of PALP
Final concentration 9% inhibition
B-AOAL (M) PALP (M) ‘ (B-AIB transaminase)
1.3X10-5 3.4X10°5 0
2.6X10-5 3.4x10°° 4
3.9X10-5 3.4X107° 89
5.2X10-5 3.4X10°° 96
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3kV, 20 RKEN Uico JEANE RS, =ve Vv
THOBEIEDL L, BEAlCThZRo a-r FREGES
Ve BErn St FRRRKIGD 5%, FEEME
BB 2y, BEEE 100°C wwhndhd b &R BE I &
WEh3, a-r 1@E B-AOAL L OfEEILESRIC L2
TR hic ERP L E DT,

b, RAPEORER

7Y F YRR TR E DR bR R AT
B4 H 8 10 ml, B-AOAL 500 mc mole, 27V 4V
 2m mole (FREEH VT pH7.5 17 %)  0.2M
TR - T+ v v A REEE Y 0 2, RIGKEEE 20 ml]
L, 37°C TIMRA v o= Lo 10% PV 2
wVERE 15 ml TRIGH L, mIHE EEL 2X10cm
HFADT VA—F 4+ IR-120H" B i 5HL, KL
IM vy 2y 50ml THH L, BHIE % 2 BIHER
BEoDY, B BEOKCINEEML, REC CHAD
#%, Mi=x7—n 10ml BL¥=—F1 5ml %Nz,
HHIL, i 24mg & Ec,

c. REPEDORE

i) JCEEHHr CsHsN2Os

MEME C: 33.83%, H: 4.34%
N: 15.72%, O: 43.19%

FHEfE C:
N: 15.37%, O:

i) SRAMRRIRIN
BEER Vv AR (PH 7.5) WML, SRIMHRIIN
A7 P ATRBET S E, 210my TlK O R I % &
Too Shiff DIFHTHEALTWAEEEL bR, BERY

KD X 5 iEE LT, (Fig. 5)

NH,
COOH

32.94%, H: 4.42%
43.89%

H

>CH-CHy-0-N=C{ oo

d. REED B-7 I /A VEE €AY VR T S

Fig. 5. Absorption Spectrum of a Compound
Formed from B-AOAL and Glyoxalic Acid

1.05

Optical density

0.5

0
200 210 220 230 240 250 260

Wave length (mp)

K B8 E B

Table 3. Effect of f~AOAL Conjugate with
Glyoxalate on $-AIB: Pyruvate
Transaminase Activity

Final concentration (M) 9%  inhibition
1.9X10-5 42
1.9X10-3 97
Table 4. Acute Toxicity of 8-AOAL
A-AOAL- l_]ljéfe(mg/g) Number of mice| Mortality(%5)
4.5 10 100
4.0 10 90
3.5 10 50
3.0 10 30
2.5 10 0

LD50 : 2570 +16( S E ) mg/kg

7 FEEER R E IO\ T

BARIEMEIIEY, 581 OB T Ok &K
g 1.9X1073M T 97%, 1.9X107°M T 42% DA
EH R LT, (Table 3)

a. B-AOAL 1zo\C

A8 20g FitEo dd R~y A0EEMCES LT
R A A AT B-AOAL {5 LCHTEL fo =V
AL, BHBES UCEE R EIEL, 5T ED, 5~
20 SR 2 RER), (REET) D4 SRR & 2 LTIt
T lico &8 10 Mo~ A5 T, FRERDEED
B-AOAL % #5321, B-ACAL-HCI & LT 4.5 mg/
g Fw FTLEBEL, 2.5mglg T v MTIRIETHNL
MD7z, Van der Waerden $EIZ X » LDgy {HE KD S
L B-AOAL r LT LDs=2570+16 mg/kg ThHo7co
(Table 4)

b. B-AOAL } PALP 0Ois&WHEICO\WT

B-AOAL & PALP Of5&#WHEEEHR LI, Thi
FAWT 1,900 mg/kg % < v ADERPNCE S LI,
6 Pl 3TLETS, 1,426 mg/kg 5 C6 LR 1L IE
Lico ZETC UL7ofillk, #2545 5~10 EcE sk L,
1 GNERIRBO D BIEE, LD 3 GRS < T DR
DB, 15~T70 HHIIET LI,

Iv. # =

Hanngren? %, S3H-CS %R\ T=v ADLEKNS R
BTN, FDIWITR IR CS 2sb O HE
NHDHEEuHEL. LELIABLOWEILOWTIX
R LIDO, HEEXCSHh BB E NS B~
AIB: YA VB IO B-TF =V a7 b TN XL
fE7 3 7 HEB R E Y Ee o W T AR R 1S R
Ficit B-AOAL 1X CS BN THIEh D&
J:U:@f@ﬁi;: B—AIB}: A VIRBIOBR-T T =V
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Q- NIRRT I ) EEBEEYRIEE T 5 &
EHALMMZ Ui, ThE T Karpeiski® i X h 771 &
VB T ARG EVEE T 3 HEBEESY B-AOAL
X 2X107°M C 50% FHET S LA HEIh T W 5
B, Z OB, FEEE, F 13T CS EH LT
v T 6 KRB E © GOT, GPT OiEM{E T %5
DICDBRTHDNh, Z0& xR HlE LT B-AlB :
EAEVBEBIN B-7F=vV  ta-r NARLEERT 3
7 EEEEREERIEHAE I LT,

WRIZFEHZX, B-AOAL LfE~Dr FEANES L <
WINDWED, B-AIB: A VEET 3 7 HIEBER
&M%, B-AOAL k CS oi3hoiR s cHET S
T EHMDON, CS i1k B B-AIB: A VEET 3
7 B EHRIAEE, CS, B-AOAL L4t B-ACAL 73
TEADr PVREAGHNTLHESLTAELFO2TWS &
Exbhbo

B-AOAL k¥ pEADFEAX Shiff i D HEIC X 5
LB DA, ChiBERNCTbhD CERHBNE
7eo7co iR Shiff HHOWBIIIFHRNC T I 5
B, T OMBICEERMNBE T 5 & LI ERE

CS b W BEIIER E N B M, CS vk B-~AOAL
ZRETHRIND %2 bh, B-ACAL 28 CS » H
BEIhDZ EDEHREETLD 5 B,

B-AOAL % CS @ 1,000 fZ0W\ EEELY T2 =
b, =V AQERRNEFT XD HERR 2 R &
A%, LDy fHIz2\ Tk CS(LDjp=4, 300+ 353 mg/kg®)
LD RPLBEENE T LB, X Hic CS ST
<V ARIEERBRIEI L DR 7L o7, B-AOAL o
TR TIHRC LIc= Y ARG & AL 200 & BN S
hicz &, CS OFEELEFANKRECTHD & M b
BRI,

X b1z B-AOAL & PALP ffic X v REERLEM
BIET 2200, MEDREAWELERLEL, “hi
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AWCHEERBE AR, BHEOERLETIZALD
hicnotz,

V. #& e

1. CS Xh B-AOAL 2 fREshs & LR
RHE L,

2. B-AOAL 1%, B-AIB: vA V¥ VvEBB IOV -7 F
=Via-r Y RAEET 3 HEBREEEY, CS
DY 1/1, 000 DEETHET %,

3. B-AOAL X » ERE4SERYIc Shiff 53k 4 TG
Tho COWEIE K X B p-AIB: A VT I KR
BRI ER, CS X iy, B-AOAL X hixEs
A%

Tk nwcbich, S5, ZHEMEREWICHE
WAFREE, BRI R B AR I b O i
BEDHEZ, F1/FIEMBHE, MR e
EliliaR R | (A R DS s - Bt )/t R S AR b A Y
KEHFSE PR ERR LAT BRI UdiEhdd, Ek
MR RIERR DRES LTS, B 1AMBIEREAEI Y
BEBOEFIBEHN A L E T,

I, AL O—IILE 46 B H AR BIHFFELS TR W
THELI,

X ik
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