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Experimental Study of Transvascular Direct Current Treatment for
Intraabdominal Malignant Tumors
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Direct current treatment (DCT) is a treatment for malignant tumors suggested by Nordenstrom
in 1978. In DCT, two platinum electrodes, an anode and a cathode, are introduced percutaneously.
Usually the anode is inserted into the tumor, and the cathode is inserted into healthy tissue near the
tumor. Passage of a direct current acidifies the surroundings of the anode and causes necrosis of this
part of the tumor. DCT has been used to treat lung cancer and superficial tumors clinically, but it has
not yet been used for intra-abdominal tumors. Here, basic and experimental studies were made of the
possibility of DCT of intra-abdominal tumors. A modification, called transvascular DCT, was done
with the anode inserted into the liver of rabbits and the cathode placed within a blood vessel by
vascualr catheterization.

First, tests were done to identify a suitable material for the cathode, from the standpoint of safety.
DCT is usually done with platinum electrodes. However, in transvascular DCT, platinum could not be
used for the cathode because with its use, hydrogen gas was produced in the vessel, causing
embolisms. So, a cathode made of AgCl and coated with Ag was developed to prevent embolism. With
this cathode, gas was not generated. Next, pathological changes in the walls of the vessel that
contained the cathode were observed after DCT. The cathode was put into a tube placed in the inferior
vena cava (IVC) or the aorta.

a. IVC: A histological study done immediately after DCT showed an area of necrosis in the wall
of the IVC in all 19 rabbits. A study done 7 days after DCT showed damage in the IVC wall of all five
animals examined.

b. Aorta: A histological study done immediately ater DCT showed a small edematous area in the
wall of the aorta in seven of the 22 animals, and no evidence of any damage in the other 15. A study
done 7 days after DCT showed no damage in any of the 16 animals. The aorta was more suitable for
use as the vessel to contain the cathode than the IVC, because injury of its wall was minor and
reversible. Thus, transvascular DCT could be done safely by use of an Ag-coated cathode made of AgCl
and placed in the aorta.
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The effectiveness of transvascular DCT for treatment of malignant tumors was exmined with use
of rabbit VX2 cancer transplanted into the liver. In this experiment, the anode was inserted into the
cancer in the liver and the cathode was placed in the abdominal aorta. After passage of a current, there
was a cylindrical discoloration around the anode. Seven days after DCT, this area of discoloration was
necrotic. Some or all of the tumor was necrotic, depending on tumor size. The diameter of the necrosis
increased with the number of coulombs, was about 9 mm after the application of 50 coulombs.

Transvascular DCT was safe and could cause tumor necrosis, suggesting that it may be useful
clinically for treatment of intra-abdominal tumors.

=]

I. #

BB E G #EE (Direct Current Treatment Ll
TDCT &ig3) BERBESHBEEY & B
ST ERFIALABEEROH L WEBRE T
19784F 1= Nordenstrom iZ X b 218 & h 72V,
DCT B EAEZ CIithifl L OFEeHhEY v 0
MR L oRERER Y L CERIEA SR T
W5 039, BEERAE e RS 3 B T A B
DE|E LT, —T, O Bk LR
FEEESBEE N L CRnE» 7 — 7 A i xS
B UIcBiRERERE S 5 W ILiEAS T RE &
WRE A TIobh, RIFRBEDHEIELATY
599 Lal, ZhboEBREIEmS 5\ k3
Rl O lc b B OBIR LD v, iR
% mﬁ_ﬁg‘% 510)"‘12}.

ZESRMEH T —F4fli& DCT 2 E&¥7-
BMENERBERICL Y, ERETHEHETDH -
T EERE BN EE k3% DCT #aHE & 4
BTk, EWEBCESE R BECERNRIEE
AR ET A LD 2 8 BAYE LTHERER, =
BrBHEYThavERATaR 2B o cHhET
5,

II. MRWHR & FiE

A) EERHE

) @Y  EEADBRE v rF LTy ¥
£ E3~3.5kg)

2) BA  geH0EE0.5mm), BE(LEE0E
LR OKRME > ERICEM & R R 5 DB TH
LB, E£0.5mm)

3) BEE®EMS = — 7 . Formocath 7630 (ifi
EHF—F N, HEL2mm, PE0.9mm Becton
Dickinson #%)

MICROSA PW-303 (FRZERiKk~=A 2727 4 1

SFRLTTELILA25H

(45)

2 —, AER0.7Tmm, JEALEHE)

4) BEEE  TEEEBHRER( v & —/
B, TEMBEEE (B HEFTENERE)

5) KERMEL

VX2EE HOCHABEES Y ER L, #F3H5
DYERLERIZRELS 3 ~ 4 X} 1058 /ml & VX255 /i
BB EER LY, vy Fo—FEMNIZ0.5ml %
27G ST A VIEABE Ui, EAlasmelo
BEEZ&/ L7y v F T, ERE5mm 5 515mm
IR L el A B SRR A L,

B) ®BH &

D EELEBEBERY - — 7 OEH OB
EBAER P Ly » — VARKEEEEE
¥BLTHEL, BEAcE-2F{L2BEES X
VEBERAF = - 7oBENCHE L. BE
BERF - — 7 il L% # 1 7- Formocath 7630
A LB EERE KN AR 2R
L7z. MICROSA PW-303D354 134 B A K AN
B4R &%5cm, 10cm, 15cm @ 3 -5
L%,

2) AEICL 3, BERAloZE{ Lok

R & A E Jl B 0 e R AR . 3F
{bds & OB B LA o Bk s X e
PEABR L, ¥, BEAFABEIEE S
BLEEL{T\, BB 5EEHEBOLY
BELIEBSRE B LI,

7) BEYER L CREFH
DHFTRY FALER —F Y Y AT
1.5mlic X 2£&HHEr T, KEERD 5\ 1K
BB IR 2 VIBAZEH L, BEEERF - — 7% &/A
Lic, = — 74k TREIRD 5\ XESAE
MROBEERBIE T & CHED, [Ef% F 2 — 7HICE
Eli, EBCIASERS L UREVEERY
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i, BEEERS = - YR A&BEGF AR
fIFL% 4 EFEHL L 7= Formocath 7630, #RiE{L4R
T AL MICROSA PW-303% v, A4S
% T ABIRAICEE L3 (LT IVC-Pt #0),
MIBLRERY T ABEIRACHE L8 T
IVC-Ag-AgCl #), $RIE{LREE 2> XBIRA B
B LB (LT Ao-AgAgClEE) » 3EFR/ERLL
fo. ¥, MEBMEEFIEDI - H~2) vF b)Y
A ST I00BAT / kg & #E L 7c,

W& IBAEE LIBE 2 RS 5 WAl
EECHA LK, Fi, HEBHROKRHMITIX
BB & P B U e RS B oo i i@ A
L, B &6, BEE0.5mm O H&EHE L F
AL, 7ok, BELEGREE LBBERTO X
lem BH S EALH (UUTHBEMER &8
T) LEBAEESTEA L UTB&EIER
BWRELEET) HERIL T,

EmEE Y HER, TEREFREEZH VS
mA B X U 10mA FEBHT202 —e v (LIFC &
B3R LUB0C DBBER2{Ti -0z, T, —H o
FTEBEEBFEERY A1V EBET20C B X
U50C DRBER T -7z,

ks, BRI BABKTER UTEEHEL
BE3), BEKT 3 A% (UUT3 AEELED),
BEKTTHSE LUTTHERLIKT) O3FE
L.

1) MERREROIFRTTE

SV PALE S —AF ) o AESEESM] O
HEe kb BER%, FisXOBLHHLEDIC20%
FA= ) VERICIL DEELL, TAXBRD 5\
EKEIIRIZ20% A0 = ) VBB BIE5 %S
g4 —n 7 AT e FERIOm] TREXERLETE
L7c, BEEHmHRELS X b S8 2R LEDs
~=bFv ) v—zFovits UTFH&E SR
) FHTL,

IIL. A% i

A) BERLREZERF 2 — 7 DR D&

BECIVEEOKIEORELRTBDIY, *
DRMIEEBCEBREEANF - — 7OREIcL b
Eirote, BEEBYEEHR + = — 7 i Formocath
76306 Lc8iE, HELEBTRKIGEERN
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Table 1 Invitro study of the material of the
cathode and of the tube

Coulombs needed for

cathode-tube gas evolution around
cathode (C)
Pt-Formocath 7630 very few
(side hole 4) (immediate)
Ag+AgCl-Formocath 7630
(side hole 4) 2.3
Ag+AgCl-MICROSA PW-303
(5cm) 31.0
Ag+AgCl-MICROSA PW-303
(10 cm) 4.0
Ag+AgCl-MICROSA PW-303
(15 em) 68.0

BEHE»OREL, BEIREECLEBESE
2.3C DR R TRIEAFE LIAD 1z, MICROSA
PW-303% A LB RKEIRRELBDHE
[EFEBAEKCR LEE 2T I oA
L, 5cm #31.0C, 10cm B 749.0C, 15¢m BT
68.0C DR TH® TR WA FLE L (Table
D,

B) BB & 38, BEAMOELORE

D BEEC L AEEROE/L

7) MRk s kg3 HE

s T AMIRCEE LBEY T Bos
FREOE X EREBI BE L AVC-Pt
13k, 1VC-Ag-AgCl FF19P8), & hic, AR
ESOC BEHRICED 11, 5PHTABIREYD
HGERE 2T,

IVC-Pt B3 13PC 471 238 1B A e PR R 4 12 g
h, £ 5H6EIBERPICFT LI, Fig 1
(a, b) HAERM, Fig. 1 ¢, &) @EBEOTK
R4 e

BRI EEAEA LB (@ W T AR, &
D%, FMERFEENEF Sh, 48B#% b)) ek
D& b KEIRDER S hic,

S50CEHEH® | 18 (o) I FXEIR, HDR,
FHEIAR A 2R X nte s, FlBIRA I (23S
Sh¥fBikEROMALE L. 48 (@b
OB TELRI O KRBIRIE < EF S his
e fc_

—75, 1VC-Ag+ AgCl BIC (3B EH OB ARL

BAEREE 8498 F115
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Fig. 1 IVC venography before (a, b) and after (¢, d) DCT with a platinum

ERLICHE11A258

cathode.

Before DCT : a. One second after the injection of contrast medium, the IVC
and pulmonary artery are shown. b, At four seconds, the aorta is clearly seen.
After DCT : c, At one second, the IVC and main pulmonary artery are shown,
but the peripheral branch of the pulmonary artery is not visible. d. At four
seconds, the peripheral branch of the pulmonary artery and the aorta are not
visible.

(47)
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Fig. 2 IVC venography after DCT with a Ag-
coated cathode made of AgCl.
a, At one second. b, At four seconds. Compared
to before DCT, no changes are seen after DCT ;
the IVC, pulmonary artery, and aorta are clearly
visible.

B, FETBIEE L fedv o7, Fig. 2 1250C @EH#
O T REIER G Y =T, BEE S MBIRFKE
Bk X OELR» b RBIRGRIFICER S, M
EFEY EXRBRBOEA DD T,

1) EBEEMERECK XIETHE

BB IEBEENEE (TABIKS X UX
BiR) DEMFNELEZLUTOX 51T 4 BREX
SL, BEERE BREINCERICRE L,
Grade 0 : ZERTRZL,

Grade 1 : [RREY7cP B MR o EI8E & A BT3¢
1RO IS,

R HTE VB B R X b BRI B 0 SREREY BT 52

Fig. 3 IVC wall immediately after DCT, Grade 2,
(H & E, x50). Disappearance of intima and
necrosis of the surface layer of smooth muscle
are observed.

Grade 2 Pzl st & N TR E o FiF
AR RRAE D EIE,

Grade 3 PIFZffa D SIBE L N TR T
D S AR AE D BETT,

a) TRk

IVC-Ag - AgCl Bf32PC (i F190T,
TIE, 7H®BOML) THEELIC,
EAEIETCHVCCERE BRECH D
53, 19 £FH Grade 2L - CTHE T O F#EH
oI AR (Fig. 3). HicllmA LLE,
50C BFvix 5 b 4 PUd Grade 3T, BIELE
W EHEE S 7o (Table 2), 3 A#EE, 7
BEFE T TAHIRECHEOBEBRR L RD
2, BEMROWEIE—IEY kh iz, 3HE
BFCIEER AN BT O g 5 R BI5E 2 R D
7o, THEBCISWTSHNETOERHRMEDE

3 R#EE

Table 2 Grade of pathologic changes in IVC immediately after DCT

\ treatment 5 mA 10 mA >11 mA
conditions total
Grades 20 C 50 C 20C 50C 50 C

Grade 0 0 0 0 0 0 0

Grade 1 0 0 0 0 0 0

Grade 2 3 3 3 5 1 15

Grade 3 0 0 0 0 4 4

n=3 n=3 n=3 n=5 n=>5 n=19
(48) HAERSHE #49% 115
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Table 3 Pathologic changes in IVC three and
seven days after DCT
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Table 4 Grade of Pathologic changes in acrta
immediately after DCT

3 days 7 da

after DCT after DCT
conditions € 0e
findings \n...“‘ SmA 10mA 5mA 10 mA
no abnormalities 0 0 0 0
wall thinning 1 0 1 2
necrosis of smooth muscle 3 3 2 1
n=4 n=3 n=3 n=3

~~ treatment 5 mA 10 mA
\:onditions total
Grades = 20C s50C 20C 50C
Grade 0 4 i 2 4 15
Grade 1 2 2 1 2 7
Grade 2 0 0 0 0 0
Grade 3 0 0 0 0 0
n=6 n=7 n=3 n=6 n=22

Fig. 4 1VC wall three days after DCT (H & E, X
50). Necrosis of the smooth muscle layer is seen.

EH B LT RBIREEDIEH (L 2 RO B EOBE
ITRELTH -7 (Table 3) (Fig. 4).

b) KEhR

Ao-Ag-AgCl FF49IL (B HEE220T,
PE, 7 BEEBEI6PT) THEL o,

E#HR 32208150858 Grade 0, 7 P’ Grade
1T Grade 2L B1Z—PE & 7ed o 7o, BEEEIXT X
Bk DB N BEORERIMELS, BE
AuWi-EBiifE, BEXENTCLEXRD Lok
(Table 4) (Fig. 5),

3 BEERY, 7 HEPXENMEGmMA, 10mA) 3k
X OB E(20C, 5001z b hvis b1 465 Grade
0CRBIREEICRERT R AR Teh -1,

) IM¥E pH 1T s X ¥

Ao-Ag » AgCl B 4 VS G A& & B o K8
WRifio> pH i ds X i+ 8L BT 579, 10C
KBk pH 2 WE L1, BEHO KER

SERTELILA25H

3 BER1L

(49)

Fig. 5 Wall of aorta, immediately after DCT,
Grade 1, (H & E, %50). Focal disappearance: of
intima and edematous change of the smooth
muscle layer are observed (arrow).

i pH OZEBYL, EE X Tioh T REGC I L
o= v b — ABEOEE) & FRRRE CakE B ICE
BIZL D7V LERDiah o7z,

2) B X 5EEAOZE(

Ao-Ag « AgCl B T20C & X U50C 0 BE & 1T
v, B A EE UICHED BR, HGENE
b BE e, FEHERINCERCEBZ L,

7) WIRAZEAL

RERRER L ) BERAT» KW OREY
EfhcRdic, JWHTFETHEBABTR -
fody, W5 EBRFEIC Y hEEL .

G EN T BBREOFERmcCEAER
B (UTRER »HREh, FEEoBZE Tt

FFA iz & REED B A b 7 (Rig. 6), —H,
[l ER C BRI FRE e, HEmo

BECTHNOBEEEE O MEICERFE L TR
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Fig. 6 Liver immediately after DCT with an un-
protected anode.
a, Surface shows a round area of black discolor-
ation (arrow). b, Cross-sectional view. The area
of black discoloration reaches from the liver
surface into the liver in the area that surrounded
the anode (arrow).

Table 5 Relationship between the treatment
conditions of DCT (total coulombs delivered
and current) and the diameter of the discolored
area in the liver

50C
9.9%1.16 mm (n= 8
9.9+1.20 mm (n=10)
9.9+1.18 mm (n=18)

20C
5mA 8.0%+0.96 mm (n= T)
10 mA 7.6%£0.52 mm (n= 8)
7.840.75 mm (n=15)

total

(Fig. 7). BZEESFHERE20C BEHT7.8mm, 50
C#2%9.9mm TAEEIEOHINCo>h THX
Lic, Lo L, EFRMESTE5mA 3 & 10mA BT
BEWERCEYRS -7 (Table 5), 3 H
BB IO 7 BB\ T b R0 B2 37
W, Fio, BEW L D LG OFES /N O

(50)

REMAEHYE TR R X 5 [E R R O KRRV

i3
N

u
ilili N
N

Jﬁg €30

Fig. 7 Liver immediately after DCT with an
anode protected with an insulator except its tip.
a, Discoloration is not seen on the liver surface.
b. Cross-sectional view, An area of black discol-
oration is observed only inside the liver in the
area that surrounded the tip of anode (arrow).

KoEaERKRELFD,

1) HBFENZEA

Table 6 k5 AR O FF MO BE I X %8 Hk
FRHE R RT,
EEFCEREREAEIC 3L, ez s,
MRE O RME, FER L @D (Fig. 8a), BER
DOHEF B cRAEOFABICIIRCRERN ALY
wdihote, 3 HEFCRFMROBESY, &
i EoBBOEER A LN, T BEB
TRBZBENICS T 5B O G HLER 28K
L, 5P 2 ik REEL &1 EEL - (Fig
8b), 7z, FF#LEOEH e —3H L CBREEE
BRDd R,

3) BB RSB L e RE
Ao-Ag - AgCl BECREBEiE R LA o B

HAB st 498 28115
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Table 6 Pathologic changes in hepatic tissue after DCT

Pathologic changes in liver tissue around the anode

Around the black

Area of black discoloration diScoloredlaies

Days after No, coulombs
bcT o Karyopyknosis

: Coagulation
o .
hepatic cells white area)
1 20 H N _
2 20 H - _
3 20 H = _
Irmgg%lrately 1 50 m - -
5 50 H . _
6 50 H# - _
7 50 H - -
8 20 + + T
9 20 + 1+ N
Three days 10 20 + + +
after 1 50 m n "
12 50 + -+ +
13 50 + +H +
14 20 + i 4
15 50 + H# T
Se‘ffl:‘ecr‘ays 16 50 — +H +
17 50 = H+ m
18 50 + - 4 -

(H & E, x50).
a, Immediately after DCT. Karyopyknosis of the hepatic cells are observed.
Eosinophilic change of the hepatic tissue is also seen. b, Seven days after DCT.
Necrosis of the hepatic tissue is severe.

SERLIEHE11A 250 (51)
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(1v)

300

200

100

HEIMAFE FEE T X % N I i R > SRR 5T

Wiblewski
Units
4 —
000 —50C
-=eee 20C
3000+

2000+

1000

I 1 I 1 I
Before [asediately 1 3 5 T ( days )

(]

Before

1)
300~

200+

100-

L=

)
Immediately
after

-7

T
1

Fig. 9 Changes in S-GOT (a), S-GPT (b) and

T
3 5 7 (days ) S-LDH (c) after DCT.

BRI s X IETHE LR L,

7) ARG, MR

BERIVBEORBENOFELESRR, 3HHK
B, THEBELLEZANLPICHBER, Efrs
CREF R Y BD I -7,

1) Fk L OBREREREOET)

1% GOT {#, GPT {, LDH f#&x20C %, 50C
BV REHLEAL, 1hWL3HBKY -2
L, Larl, ThbhbobRE—@kT, 4
FI6 Hig\wL 7 BEICHTEE Lic (Fig. 9). %
fo, Ifide BUN i, 7 v 7+ = v{#1320C ¥, 50C
HELICREOEHZYRDEDOLT, BHEEDCE
LBl iz o T,

C) FFBERES X7 2 RESHROI&ET

Before

1
luaediately
after

3 5 ':’ ( days )

1 ARMZEIL

HEA O VX2[ESE % Fig. 10alc, E#F % Fig.
10b wwixd, EHRBEOCLUICHBEEEICI W TE
BoaEs X owalyils, EEEaEIITR

(52) HABEREE #49% S5
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Fig. 10 VX2 tumor in rabbit liver before and after
DCT. Cross-sectional view.
a, Before DCT. The VX2 tumor is seen as a
white, semitransparent nodule. b, Immediately
after DCT. The VX2 tumor around the anode is
observed as a cloudy brownish area of discolora-
tion (arrow). At a distance from the anode
(arrowhead), the tumor shows no change. c,
Three days after DCT. The VX2 tumor around
the anode is seen as a brownish-black area of
discoloration (arrows).

Shiz, 3HERR LU T BEFCILHCEBE
RECsWTRBOOEELAEARD bl
(Fig. 10c), #@EIc X 2B REOES T GKE
FE1320C ¥ T5EH6.6mm, 50C B T 8. 9mm
T, BEEIEOHINC SO CEEZ G TR A

ERITHEI1F 258

(53)

Table 7 Relationship between the total cou-
lombs delivered and the diameter of the dis-
colored area of the tumors

coulombs 20C 50 C
Diameter of discolored  6.6+-0.97 mm 8.9+1.17 mm
area of the tumor (n=9) (n=9)

Table 8 Pathologic changes in VX2 turnor
around the anode after DCT

pathologic changes in
tumor around the anode

Da{)scggter No. CO"'(ICOTbG' K.aryopgdknosis
&l

Eosinophilic ~ Necrosis
change
1 20 i =
Immediately 2 20 i —
after 3 50 " —
4 50 H —
5 20 H —
6 20 H -
7 20 H +
Three days 8 20 1 i
after g 2 i +
10 50 -H +
11 50 H# -
12 50 H# -
13 20 + H
14 20 + -H
Seven days 15 50 + H
e 16 50 + H
17 50 -} -H
18 50 -+ +H

L7z (Table 7).

2) HEBENEL

38R O 156 B B 0 IES A (5 o0 L R 48 L
% Table 8 w/r¥. Fig. lla kX BED VX2[E
Bl#E %R0, BEREREhCH L <
B L UBICRRE R R0z (Fig. 11b). 3 BRI
8 e fICHESA Bl —3 L < IS da o 41
BB XU ERRDHh, SHi 84w
TEDHK, EEE e L DETFEELRD & hic,
LT, 7HERECTI6 LM CESE a4
o n EIE(L L7z (Fig. 11¢),



after DCT, (H & E, x50)

a, Before DCT. b, Immediately after DCT.
Karyopyknosis and shrinkage of these tumor
cells are observed. Eosinophilic change of these
tumor cells are also observed. ¢, Seven days
after DCT. Necrosis of the tumor is severe.

IvV. £ =%
BHEFHEFRIREEYEE L CF LY S
—BINET 0N B TH D, L LFEHRAEE
Bl &<, BAHRGE PUBLERE BiRER

(54)

R M B HYTE B B HIC X % M M F i o> FE BRI BT o8

i, TREUREE OO0 0RO e L O« D RIF
RN R A bR, —IBES TR B
HEhTws, Lal, chboBEEcaEs
OHRCHEBYDRICEROD L LB LML
feoT&h,

DCT (X EMEF O L B EE O —2>T1978
1 Nordenstrom 12 L b m#IcifE 3 h, [EE
ISEFIOBE LR SRS, ARRIEEEDH
HEr e RO VT RESEEEES 15
DCT % fliE oL e/ MBIk L T5 = &
AR E LT, BMENETEEEOIRER, £
B AT o bDTH B,

1. EBEflo®s

DCT T EE RO 3 hic b 8k S
DR S % 3720, @ AR R ) D58 BB
BAES A I R X AR S R B o IR AR
CiEhB, Lal, EHEESESEE T
BoBEMEDRNE X HENES TRV, &
ZTHE, FEHOIEEYLENICEE T 5 EIMm
FHEHRRBEEY TR > 7008, KEICILTFTo X
SiFlENET R,

#1oFf A1, nERIEIIEROME MK &
EREE LToBBAY - TOEEL VERIR
TAEERCEET 2 BAOBREIK T, Zhxi
LTEHFBELTEL ETHBH, 20
Fl BB s = 5B LF RGO AR A il
WeHREELL, BcERTZ &%
WD ETHD, L FEMESESN CRE
ThEEEFEZE BB S h 30, ROFHERE
BETRIEBMCREI 25 EE2LRS, B30
FlERECRELMEH 7 — F AT TES I
BB L THAH, Thz, BEROHFETEELE
B4 X CRENENETREEOBIER &b
5%,

DCT oBEMH & L CREXASERAH
bhTWwa0, FRIIEMERSEECIERICKIE
DR L AR Xl Edbhote,
HgACEBRCcHSEEREYAVCAE LSS, &
BACREABKKT OB ST X H2H,0+2e"
— H, +20H-OFIENE o b, KEFADFE L
KERA A v DAL BEBRT A A VDB

HARERSE #49% H115




E Mk s 4

MM 2 FEEEILRBESE LA L T
L2y AR A X, A4&BEIRNED
EfREEOBEREM & LTAELTH -k,

FIT, EELRZhFEET 500, Bk
LT74Y—RoBIEIBEEHRLZRAELL. Zh
RGBSR TR Z % R AgCl+e”
- Ag+ClI"T, BEBROEENZORIETT T
BITAT D E TN ADORERCKEEAS 4 v Ol
Bk 2R 7A» VTR by, -8
HLcEEL S LGS EESL s -3
OCEBREERF -7 OFERIPLETH S
P32 EEBERER T 2 — TR BEROMILE R
iRV zFrvasr—TA2BFwis 2523
CoBBCTHALSLEEIAFEEL., Zhix
WoLATRIGHES Y, AR cElsErFx
THREBILLKEFABRBE L D EEZLR
fe. £ CEEBOFAEERZA LEFHCER
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