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Nobuyuki Koca?, Hiroaki Kuroki?, Koichi Haracucur®, Tomoyo KANAMARUY,
Yoshihisa Kato® and Ryohei KiMura®

Y Department of Nutritional Sciences, Nakamura Gakuen University,
5-7-1, Befu, Johnan-ku, Fukuoka 814-0198
2 Daiichi College of Phaymaceutical Sciences, 22-1, Tamagawa-cho,
Minami-ku, Fukuoka, 815-8511
3 School of Pharmaceutical Sciences, University of Shizuoka,
52-1, Yada, Shizuoka 422-8526

Abstract The in vivo metabolism of 2,3,3,4,4-pentachlorobiphenyl (CB105) was studied in
hamsters and the effect of cytochrome P450 inducers, phenobarbital (PB) and 3-methylcholanth-
rene (MC) on its metabolism was compared to rats. After administration of CB105 intraper-
itoneally at a dose of 3 mg/body, four metabolites, named M-1, M-2, M-3 and M-4, were
detected in 5 days-feces of all groups and the formation ratio of the metabolites M-1~ M-4 was
1: 39: 84: 0.2 in untreated hamsters and 1: 19: 6.7: 0.7 in untreated rats. On the basis of the
mass spectra of four synthetic authentic compounds and the retention times on DB-1 and MPS50
columns, M-1, M-2, M-3 and M-4 were identified as 4’-hydroxy-2,3,3,4,5'-PenCB, 5-hydroxy-
CB105, 5-hydroxy-CB105 and 4-hydroxy-2,3,3’,4’,5-PenCB, respectively. The pretreatment of PB
and MC resulted in about 2-fold fecal excretion of four metabolites in hamsters and in about 3-
fold in rats. Of four metabolites, only M-4 were detected in the serum at 5 days after CB105
administration and the concentration was 0.39 xg/ml of hamster serum and 0.28 xg/ml of rat
serum. In hamsters, the concentration of M-4 was increased to 1.8-fold of untreated animals
by PB treatment and 2.6-fold by MC treatment. On the other hand, the treatment of rats with
PB and MC did not show such an increase of serum M-4. These results suggested that the
hamster oxidized 2,3,4-trichloro-substituted benzene ring predominantly rather than 3’,4’~dich-
loro-substituted benzene ring differently from the rat and that M-4 formed in hamster liver
distributed to the blood and retained there to a considerable extent in comparison with that
formed in rat liver.

i C ®» (£

233 44-AHE F 7=/ (PenCB)
(CB105) i34 * SMEQOFAMETH 5 PCB#
& (Kanechlor 400) OFAD1D2ThHsBEED
iz, BERZOIMESH PCB RS0 5 5T, BHEE

(96)

L0 HBEEMEVERS L LTHONATWS, T4&
bbb, BARLEMZ, miEs PCBRZEMEDS 5,
2,3',4,4,5-PenCB (CB 118) XU CB 105 %3, &%
ANZHAHEBRE TR WL D EWIEFHEEL TW
27 L RH|ELRD, ZOBER, HERZFICBL
THEERINEPCBIZEoTF b7 a i



NAAY —ZBIF 5 2,3,3,4,4-PenCB 3

P450 (P450) FEHE X, I 5 KFHS LT
P 450 iz X - T k& PenCB DR BB EE S Nz
bOLFEZOND,

PCB i3fF P 450 bl & U7 FFEYRBER
X UEOHEREREET 2 e HRES T
32 % o, 72 OFHERRNDE VD 5, phenobar-
bital (PB) &!, 3-methylcholanthrene (MC) &
BIUEBEEHAEILTWS, PBEIIZIL, 2(2)
fiidp 5\ 13 6 (67) fric 1 ~ 2 EERIER I
PCB £ 1% ¥ (mono-ortho-# X ' di-ortho-
PCB) g %h, %7, MCHEIZiX 3,3 ,4,4-TUil
#1EY 7 ==V (TCB), 3,3,4,4,5-PenCB 8 X T}
3,344 55-NERLE 7 = =)V £ D coplanar
% PCB M 03&Eh 5. kB, FiHo CB118
¥ CB 105 i mono-ortho-PCB T & % %° co-
planar PCB OB E T2 Z L r H5RBER IS
FInTnsy,

—%,CB 105 ORB# BT 258 idFmEE &
AERW, IUXRSETy Mz CB105 2EOKE
L, #5% 8 HEOHE, REUVHEBEZRIER,
2 REYWIRBE Loz EHE LR, %
D%, Klasson-Wehler 5%, CB 105 25
L7z REIZ7IZBITS in vivo REEFAN,
FOFER, WTFhOBH BT HREEEIHE
HFIBEWL OO0 5 BEORBYN LRSI D Z
LR MIZLREY, T0o ORE L 5-KERL
(OH) 4%, 5-OH &R V' 2-OH & &, & 512 NIH

54 U7 R B D 4-OH-2.3.3 4’ 5-PenCB R UF

4-0H-2,3,3',4,5-PenCB ThH o7z, BkH 5 Z &
1, £#-OH & & & b1 4-OH #$13HHEHN% < £
ENTHD, BEVSIFEBBRL VW IEER, ¥
Bhb 234-SEEBEHBRVEVBO L
THEFEBRAVEVRIVRBINDTVLEVLD
WRTH- T, B, KO 513 CB 105 2 ERERI
BEL-7y foEPH LS IBEORE YR
BRHEL7Y, EEs8EDS 5 2-OH %2R < 4
EEOABRILE, 35 EENBELREY
4-OH-2334-TCBB X UV 4 BED X F NV F %
(MeS) 4k, T7%bb 5-MeS-, 5-MeS-, 6-MeS-
B & U 6-MeS-CB 105 2 #7z e Lz,
NLRY —RB T4 A Fy VB2 EOBERIIL
T, BRLYBZHOBVBYLL THRESL TV
Z 95, REHE L OBEIXBEREE Y, HATEE
T, "NARZ—FFI7uV—A%HWT225,

(97)

175

5-8 & 102,3,4,5-TCB ORE 2, PB FEM4
® HPB-1 (CYP2B) B X UMCEHEHEM D
CYP1A2 & CYP2A8 535 Z L 2BHo I
Lz 2 2 TEARHER T, BRSNS 1OF0
CB105 @ in vivoRE#Z AN, v b HEKL
7o, £ 7, RENWCEES5 T % P 450 S FREEZHS I
T 2720, REHRZ PHOFEFELTHSNT
w3 PB 8XUMC THIALE L 7-BY T b [Ekk
WHRET L 7z,
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1. EERHH

(1) CB105 D&EX

CB105 i Cadogan i & 3 5> THE L .
% 9", 3,4-dichloroaniline ¥ X U* 1,2,3-trichlor-
obenzene #7 b Z7unxTF L THEL, &
5 IZHEEREERA VY R F N EMZ T, 110°CT 24 BF
MRICS R, RIEVMEITNVI T A7 A
(Merck, R4 V) THRELI-0b, REHEELER
Wikoro= 7774~ (HPLC) XV 3HEL
7z. HPLC &£Hi3ROBY TH 5. # 7 A, ODS
(250x10 mm i.d., 5 um, HEFEZE)  BEHHE,
72 b=tV W-H,O0 (9:1) ; HE, 2ml/min;
BB, 254 nm, CB 105 OME X AT 99%
UETHoTz,

CB 105 : MS (EI) m/z (relative intensity)
324 (100) [M+], 326 (163) [M++2], 328 (101)
[M*+4], 330 (33) [M*+6], 252 (45) [M*-
CL].

(2) R#WOERK

CB105 R D & K b Cadogan @ /&Y T
{T-7-. ¥ &b b, 3,4-dichloroaniline & 2,3,6-%
% \» % 2,3,4-trichloroanisole %, ¥ 7z i% 2,3,
4-trichloroaniline & 2,6-% % \» i 2,3-dichlor-
oanisole ZiZ T, 110°C, 24 B¥EIRIG & ¥ 7z,
RIS#, CB105 LERET VI F AT L68EY
HPLC THR®IL 7.
4-CH,0 (MeO) -2,3,5,3’,4'-PenCB : 'H-NMR
(500 MHz, chloroform-d) 6¢7.52(1H, d, J=
8.1Hz, 5-H), 747 (1H, d, J=2.2Hz, 2'-
H), 7.28 1H, s, 6-H), 7.22 (1H, dd, J=
8.3Hz, 2.0 Hz, 6'-H), 3.95(3 H, s, 4-MeO)
MS (EI) m/z (relative intensity) 354 (100)
[M*], 356 (160) [M*+2], 358 (105) [M*+

&
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47, 360 (38) [M*+6], 339 (62) [M*—
CH,], 311 (29) [M*— COCH,], 241 (25).
5-MeO-CB 105: '"H-NMR (500 MHz, chlo-
roform-d) ¢ 7.530 (1H, d, J=8.33Hz, 5-
H), 7.488(1 H, d, J=2.02 Hz, 2’-H), 7.251(1
H, dd, J=8.33Hz, 2.02Hz, 6-H), 6.774 (1
H, s, 6-H) ; MS (EI) m/z (relative intensity)
354 (100) [M+*], 356 (162) [M*+2], 358 (83)
[M*++4], 360 (30) [M*+6], 311 (32) [M*—
COCH,].
6-MeO-CB 105 : "H-NMR (500 MHz, chloro-
form-d) 67.622(1 H, d, J=8.07 Hz, 5-H),
7.423 (1H, d, J=2.02Hz, 2’-H), 7.159 (1
H, dd, J=8.07Hz, 2.02Hz, 6-H), 7.101(1
H, s, 5-H) ; MS (EI) m/z (relative intensity)
354 (100) [M+], 356 (148) [M*+2], 358 (105)
[M*+4], 360 (37) [M*+6], 304 (87) [M*—
CH,Cl], 284 (24) [M*—Cl.], 241 (31).
4-Me0-2,3,4,3",5’-PenCB : *H-NMR (500
MHz, chloroform-d) ¢ 7.445 (1H, d, J=
8.33Hz, 5-H), 7.325 (2H, s, 2-H and 6-
H), 7.147(1H, d, J=8.33 Hz, 6-H), 3.967(3
H, s, CH;) ; MS (EI) m/z (relative intensity)
354 (100) [M*], 356 (162) [M*+2], 358 (105)
[M*++4], 360 (40) [M*+6], 339 (65) [M*—
CH,], 311 (30) [M*—COCH,], 241 (50).
5'-MeO-CB 105 : *H-NMR (500 MHz, chloro-
form-d) ¢ 7.454 (1H, d, J=8.32Hz, 5-H),
7.175 (1H, d, J=8.32Hz, 6-H), 7.086 (1
H, d, J=2.02Hz, 2-H), 6845 (1H, d, J=
2.02 Hz, 6-H) ; MS (EI) m/z (relative inten-
sity) 354 (100) [M*], 356 (173) [M*+2], 358 (100)
[M*++4], 360 (42) [M*+6], 311 (29) [M*—
COCHa], 241 (30).

2. EPixs

Golden syrian REEM N LR ¥ — (RER 80 g)
B XU Wistar RHMEZ v b (BER 170 g) 1,
P 450 5E#| £ L C PB(80 mg/kg/day), H 5\
i¥ MC (20 mg/kg/day) % 3 HREBEEN RS L
7z. PB i3 E A& A, MC 133 — VICEREL
7. PBBLXUMCOEKREEHOEHI,
CB 105 % 3 mg/body THEEEN IS L 7:,

=

(98)

1EH 5%

3. KEHoo K

CB 105 #5% 5 HEOEZHEL, 60°CT 24
REROESIE L, 20— b — SV THRME, VY 7 AL —
HHEEFAWT, 7 ooRLATl4EBREEE2
To7-.

—7%, iz, CB105#% 5% 5 HBEINAXR
—HdHWixT7y FOFEEBIRE VITo7. MKz
B, 7V —r-A(MEFEHARE Y YV !
KA W ANRT, MBE2IWEL, IHhicDE
RO 2ITo72. THbb, IHE 0.5ml i
0.5 M FREBYAYR 0.25 ml ZERINL 7248, 7 o a kv
L-2F /=N (2:1) 1 ml R n-~FH>3
ml iz & % 2 EfTW, TRV TYRXT Y
T A F Vb, GC/ECD B X ' GC/MS izfit L
7z,

4. KO

R & D 537 12 13 ECD ff HP 5890 Series II
HRArzua< k757 (Hewlett-Packard #) *H
Wiz, GC/ECD &M RDBY Th 5., IHE
DH S A, Tbb, @O DB-1fused silica capil-
lary column (15mX0.25mm id., 0.25 um &
E, J&W Scientific #), @ DB-1 fused silica
capillary column (30mXx0.25mm id., 0.25
um fEE, J&W Scientific ) 8 & '@ MSP 50
fused silica capillary column (50 mXx0.25 mm
id, 0.1 .mBEE, EFLERE) 2EALE. 47—
7 VBEIX 200~240°CT, E S WREAOBREZ
250 °C, #HEHEE X 250°CCEEL, ¥+ V7 —
HAELTN, 1ml/min) 2w/,

5., DSBS

(1) GC/MS

CTAANRZ bVOREZERSHEM
HP5980 # xR 7 a< t 77 7 (Hewlett-Packard
#) 2HWT, El €—FTfTo7. GC/MS &@X
D2BYDEEERTTo, D724, DB-
1 fused silica capillary column (15m X 0.25
mm id., 0.25 ymEE, J&W Scientific &) ;
*—7EE, 190°C; HEAORE, 250°C . &
HEEREE, 280°C; ¥ ¥ U7 —A R, He (1ml/
min). @ # < A, MPS 50 fused silica capillary
column (50 m x 0.25mm id, 0.1 xzm fEE, X
FALELEY)) ; A4 —7 ~ iR, 100 °C— (20 °C/min)
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—200°C— (5°C/min) —280°C; ¥+ V7 =4
A, He gas.

(2) 'H-NMR :

A7 P VORIEIZHAEFRD JEOL GSX-
500 (500 MHz) 2w TfTo 7z, #kHE, B w
ORNVAZHEEL, T NI AFNVY T VR NEE
#EWE L L THW,

X BR B R

1. Sv tlEPBLIULFRBYOKRE

2¢,CB105 &5 7 v MicBIF % 5 HED#EF
Ry rF Iz, EOr aarV A2 A F
ME#, GC/ECD (15mDB-1 % 5 4) itz
WER, RMEEICBWT, REME (7.79 min)
Pz, REMEBbhs 3RO -7 BnZNE
AR FEEFRT 11.82 min, 15.85min B & U8 16.27
min KEH I (Fig. 1a)., Zh s 2RICM-
1, M-28LUM-3&¥5%, %72, PBRUMC
BIAVEEED W3 IS B W T b RALEREE & £ L [FkE
Z3EEO Y — s s iz, —7, CB105#
5#% 5 HEomMHR#M 2R CRETHTLI &
23, WTFROEIZBWT b REMELS I, M-
1 &4 B CAR#EFR 11.82 min R L Bb
h3 11X —7 PRSIz, ThEITMA4
r L7 (Fig. 1b),

2, NLRY—HPELUNLPRKEDDIRE
RIZ, RALEE, PB 8 & O MC BiIALEN LR 5 —
iz %, CB105 #5% 5 B O#EPRBY S L
5 HEHomAPRHEY 2Tz, Fig. 2 @ RAE N
LR = oBohi-REY (X F ) OF
Azu~x 77 .%m5R%, Fig. 2alnd &I,
HEHRFWELTM-2B8LUM-31F7y e
BRiowHI s, M-1iZiZEAERBES L
otz —F, MHPREYOHE, 7 v b LFEK
w2, REEE L i M-4 b & iz (Fig. 2
b). %8, PB B X U MC FiilE N AR Y —DFE
2, ROMENARY —LRUCRHF Y — v %2R
Uiz (F—2KBHE).

3. KD ILEMEE

GC/MS D#ER, M-1~M-4 O X FI)VEFHEEMAKIZ
WIhbbHFELZELTWZ E»6, OH
HThHsZEBHL LIRS, 2D BEPR

(99)
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a) Rat feces
CB105

M-1
(&M-4)

0 5

b) Rat serum 1
|

Retention time (min)
Fig. 1 Gas chromatograms of the methylated
derivatives of CB105 metabolites

detected in the feces (a) and serum (b)
of untreated rats.

a) Hamster feces

CB105
M-3
M-2 /
! [ T T T
0 5 10 15 20
b) Hamster serum
1 %MA
CB105 /
o

o=
(6

Retention time (min)

Fig. 2 Gas chromatograms of the methylated
derivatives of CB105 metabolites
detected in the feces (a) and serum (b)
of untreated hamsters.
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#Y M-1 B X Ui M-4 i 3ARERFRE L3
Thb 11.82min L2 FALTHZ I b, K
LE—DbDTHELERF LI, S 15m
DDB-1%4 7 A% w7z GC/MS DFER» 5,
M-1BXUM-A4DTAARYZ MW bR
BFA Ay [Mt*—15] ZiRL7cZ &6, 4 %720
4RI DEEDS £ 7213 502 NIHEA % L 72
rEbnd 4-OHED 50 £-OH D X F)v
FEUKTH D LHES N (Table 1), 22T,
SRR D 4-Me0-2,3,3',4’,5-PenCB & 4'-MeO-
2,3,3,4,5-PenCB 2RO EMHTHEL Iz & Z 2,
DB-1(15m) # 7 A BI 2 ERHREHB LU X
A7 PV FACTRBITE R otz R,
E&50m® MPS50 4 J Aic#az TH{LEY D
SEERRAT. ZORER, Fig. 3RT X1,
4-MeO & & 4-MeO 1k % % 11 Z 1L 4] 5 K
29.88min & 30.12min KO EET 5 Z LN TE T,
Z 2T, mPREY M-4 © X F MBI D &, [F
BOLETHIE L L 25, #FFEER 29.88 min
Tholz. 2o DFERP S, M-4 BLUM-113
Zh#h 4-0H-2,3,3",4’,5-PenCB ¥ & '4-OH-
2,3,3,4,5-PenCB ThH 3% Z L BRI iz,

—%H, M2 BX U M-3122WwTix, DB-1 47
ATIRES15~30m TRIFICHTBET & 7223,
MPS50 4 5. (E&50m) CTRESWERS
(F—2KiBE). 0o, MRBBOHITIIIL,
BUFDB-1% 2 A%, Table 11Z/RL7 &

i K &

£

054

»n
o

8

B Con
®EPB
EMC

@
o

* p<0.05 (vs Con)

=3
o

40

20

Amount of metabolites (ug/whole feces)

0

M-4 M-1

M-2

M-3
Fig. 4 Effect of P450 inducer on the amount
of CB105 metabolites in hamster feces

512, TAANRZ bvEADEM-28XUM-3
DWFHIZ BT b %EA 4 > [M*r—43] »
BEINIZ 5, 5-OH hd 5\ id 5-OH 4
DA FNVEBELEEESN, £ I T, GEE®
LR AANRY MBI GC 2B 5 RFFRFH %2
L7z 2%, M2 BE U M-3 k20 ZThb-
OH-CB 105 2 ' 5-OH-CB 105 T&% % Z & »%HH
s ERoT.

3. HhABMICRITT P450 FHADOHE

Fig. 412, "AAY —EPTRHEVOERER
(ug/4%) ZRL7%. M-1E M4 DOEEIZIZ
MPS50 # 7. (& 50m) %2, £7- M-28LV
M-3 DEEWIZDB-1 47 4 (F& 30m) 24
L7z, 27, FUBENALR Y —ZFDRBEY 2T
oA, 700 DAERLIZ,M-4: M-1: M-2:

Table 1 Mass spectral data and retention times of the methylated CB105 metabolites and the
synthetic authentic compounds in GC/MS

Molecular Mass spectral data Retention time
Compound . :

weight [M*]  [M*15) [M*-43] [M*-50] [M*-70] (min)
CB105(feces) 324 100 - - = 45 6.41
M-1 (feces) 354 100 62 41 - - 10.17
M-2 (feces) 354 100 - 44 - - 14.00
M-3 (feces) 354 100 - 26 - - 14.45
M-4 (serum) 354 100 55 31 - - 10.17
2'-CH,0-CB105 354 100 - - 4 31 8.10
4-CH,0-2,3,3,4’,5-PenCB 354 00 62 29 - - 10.17
4-CH,0-2,3,3,4,5-PenCB 354 100 65 30 - - 10.17
6-CH,0-CB105 354 100 - - 87 24 10.94
5-CH,0-CB105 354 100 - 26 - - 14.01
5-CH;0-CB105 354 100 - 32 - - 14.46

GC/MS : column (DB-1, 15m) ; oven temp.(190°C).

(100)
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a) M-4
M-4

I T [
30

b) authentic compounds

4-MeO

4-MeO |

3-MeO-CB118

30
Retention time (min)
Fig. 3 Gas chromatograms of the
methylated M-4 detected in the
serum (a) and of three authentic
compounds (b)
3’-Me0O-2,2’,3,4,4’,5-hexach-
lorobiphenyl was used as an
internal standard (IS).

25 35

M-3=0.2:1:39:84THV, M-4ZIFLAL
BHEEhz»rolz, 72, EREWIE M-2 £ M-3
ThHoledd, M-3DHBM-2DH2fEL%ho
7z, 51, P450 FHEHFIRTMENL R Y — T,
AFEEORBW X W Thb PBRTLE CRULED
1.7 fEEi#2IC, %7z MC RiALE TIX 1.5 fER1ER & »
5 &0, FIZECEISTERICHEML T,
BE, M4BLUM-11cBL T, PBXViZ
MC BT L D % <8l 7z,

Riz, 7 v VEFRBEVOERER (ug/23H)
% Fig.5 R L7z, KRAUEZ v b OEPREHO
ERHEIEIM-4:M-1:M-2: M-3 = 0.7:1:
19:6.7THY, M2 BRFERIN TV,
% 7z, P 450 FHEFIRLE 7 v b TiX, 4 BEOA
FHF TR HIZIZE CEAE TERESEML T
B, PB I TRALED 2 ~ 3 %, %72 MC #i
METRH I THo7z, 12720, M-4 DERKIZ
MC HiALE THI 7 f5 2B L T e,

4, MPRBYI-RITT PI4S0FERORE
CBl105# 5% 5 HHoMFR#HY = EEL,
v NENLARY —THBE LT (Fig.6). %D

(101)
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N
(=)

[#

=]
=3

Control
@PB
EMC

=3
=]

* p<0.05 (vs Con)

=
=3

40

20

Amount of metabolites (ug/whole feces)

0

M-1

M-4 M-2 M-3

Fig. 5 Effect of P450 inducer on the amount
of CB105 metabolites in rat feces

F, v MIFO M-4 BEIIRNET0.28 pg/
ml serum TH - 7223, PBEIMLEIZ L D &L ¥
E2ZF oot £z, MC BIALE T b RALE DK
lAFdEkrol, —H, NARY—IMMHD
M- 4 BEZRLETO0.39 pg/ml serum & 7 v
FD1.4fEEE»oH, & 51 PBHILEIIC X
DRAED 1.8 512, MC HiALEET 2.6 {5127 <
oTWwie,

% -

CB105 #%E5NLR Y —DESP B L oM~ #H
RN, K@y —2Iy &L, Z
DFER, MEMICBLTY, EF»s 4EEO—
KEgbfE (M-1~M-4) &I S M-4 D AR
Han, Zhs oS IX Klasson-Wehler 59
BXUROSY O#eg &« —&L T, M-1, M-2, M-
3IBXUMAIFZ N Z N, £-0H-2,3,3,4,5-
PenCB, 5-OH-CB 105, 5-OH-CB 1058 & ¢f
4-OH-2,3,3",4’,5-PenCB TH o7z, YA LDFER,»
5, X PCB ORERERE L LT, Fig. TR &5

15
 Rat

<
< M Hamster *
“6 1 I
ST * p<0.05 ( vs Con) i
F-EN
£3
s
8 o5
<
=3
[&]

0

Fig. 6 Effect of P450 inducer on the concen-
tration of M-4 in the serum of rats and
hamsters.
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5 " fE

E3

EN54

/-

M-3

(major)

(ma-jor)

Fig. 7 Postulated metabolic pathways of CB105 in rats and hamsters

W, SHEEBBNRVE VRO 4D DE0IE5MAD
BbE L UTHRBERR VY VRO 4D 50V IF
5 R ANDBALIEES 5 & ko 7z, EREFRHIY
X EW T, M-2 (5-OH &) 8 X ' M-3 (5-OH
Y CThotz. M-2 £ M-3 DERERA5 L, T
B TR REEVPBE SN, Thbb, 7V
Tt M-2 D528 M-3 DFI 3fETH > Tz DIcxf
L, NARY—TIE#iz M-3 D M-2 O 2
Bchotz. —FH, M-1BXUM-41%, NAZR

g —TRERD SEIEE L »RE S g o7,

F 7z, PB ¥ X UF MC HifLEI & D & i
LizbDD, M-2 8 XU M-3 DERKEICHE T
ZEBI05D 1 THoT A EDFER»S Z v b
ERMIT, NLAARY —TiE 3 4-THERERANE
VB LI, 234-SHRE RV E VROV
fbanPTwI erRBaEn, £/, M-1B8&
UM-4 DERIZ7 VA Fy NhEEERL
%, NIHEERI U722 & 2R L T 5101020 33, &
EOREE D & HEYIC B W CHREEEE L D 3E

BEABILRIED MM TH 5 Z LRI Tz,

MR & LT, MEmcs»T, REuE
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