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FUNDAMENTAL STUDIES OF TARGETING CANCER
CHEMOTHERAPY AGAINST CHORIOCARCINOMA

—APPLICATION OF LIPOSOME—

Shigenori Tapera, Nozomu Yamanaka and Sadao Kamipono
From the Department of Urology, Kobe University School of Medicine

For the fundamental study of the targeting cancer chemotherapy against choriocarcinoma
using the anti-human chorionic gonadotropin beta subunit (hCG §) antibody-conjugated-liposome
containing anticancer drugs, we evaluated the specific accumulation of the antibody to the
choriocarcinoma tissue and the uptake of liposome by choriocarcinoma cells.

In vivo, the mice bearing human choriocarcinoma were injected anti-hCG g antibody (30ug/
body) and the localization of the antibody in the tumor and other mouse organs were investi-
gated by the PAP method. The antibody specifically accumulated to the choriocarcinoma tissue
within 4 hours after the injection of the antibody, and gradually increased.

In vitro, cultured BeWo cells were exposed to the liposome containing adriamycin, the anti-
body conjugated liposome containing adriamycin or the adriamycin alone, respectively, for 2
hours. Then the uptake of the adriamycin by the tumor cells was studied under fluorescent
microscopy. The nuclear accumulation of adriamycin was clearly observed in the tumor cells
exposed to the liposome containing adriamycin or the antibody conjugated liposome containing
adriamycin, whereas only faint cytoplasmic accumulation of the adriamycin without any nuclear
accumulation was observed in the cells exposed to the adriamycin alone.

These results indicate that the liposome is a good carrier of anticancer drugs for immuno-
targeting chemotherapy.

(Acta Urol. Jpn. 35: 209-215, 1989)
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BELTWS. Zhbix\Vh b mERER TH D H
BT H KGR, 23/ —=9, fEPh
ETOBEIED RT3 bhbh® b, in vitre
CRWTH hCG Hifhs, HEEMEBEMEC N LT
WA EL RET S C L2 Wb L.

Targeting cancer chemotherapy ~D &AL, i‘—j
¥} Dextran ZBEE'S7 Ko fifk L HESF & Db
BB AT X B HEAAV bR T Tedt, 3HO HES
BEHEAMET L b BRI & CE B RO EL DTn
T EREDRENRE IR, BERLE VD
RTW5HEE, ATEBR/NMITS% liposome!
CACZERY B 7z < HLUEBH%Z $fA L liposome & #i
BLERBAEIRD L X D ERNHIEE SRS R
RIS ETEHEHETHS. SEIbhbhit hCG
EAMEB N LT @ liposome % #A L#- targeting
cancer chemotherapy %5 Lz, = 2 Titro
BEPIE L LC, #t hCGB Hifko MEmMmAHS~ 0%
AFREE L MTREE R~ F~ o2k FrLL
TEERTUSE Y A TSR T5 L & i,
7EY7=A4 vy (LT ADM) % #A L% lipo-
some O MBS~ OBAT S ADM MYl
Bz X B L.

X B F K

1. #i HCGP ks

AeWpiEek 11,000 IU/mg %45+ 5855 hCG™ %
8M g7 = VIR X D S HELTHB 4 B sub-
unit ZHIRE LT, RELAV TF ofmiis
Lic. Bohicsi hCGE HiMms % faciine  IgG
AR U 7o %, hCG %54 X 4 7= Sepharose
1B BUARhE LIt 4/ 77 4 =5 4 —H 5 AR
MLT hCG $5r IgG L L, BT o ERHL
fe.
2. WEEBHEX—- FTIROENE JUREORE
ik

SPF (specific pathogen free) T CHIH L7
BALB/c % 2 —F =w A (5~ 6K, U o
BT, hCG BEAMEME THB BeWo'® 1x100

fB/ml (PBS) o#fari 0.1 ml # B LRERE-
R — K=y 2eFAOMKE Lic. BEIMEEAL
75 o PR TR Lo % — F = v ARBRESH AV
CIERAS Ute. MEREEIERE S IMEBA L 78 - I RER
¢4 hCGB Hifk% 30 pg/body M ES Li.
[f#& 1= normal rabbit IgG (Miles Laboratories
Inc.) % 30 pg/body #45 LBREL Lic. AT
normal rabbit IgG b4 405, 2H, 5 AR
B X Mo EESEY Hl L, PBS K TIkEH#EL
KHioEE L.
3. PAP KICkBZfE

B L&Ay 10pm o E LEBT 2 v
T104HEE L, Immunoperoxidase Staining Kit
(DAKO PAP KIT, System 548, Rabbit) % F
T Table 1 @R LicFIE CRm L. bbb
normal swine serum & T IgFc receptor % 7' »
o F VI LTI, “%k¥ifkTd B antirabbit IgG
MU, REESLA 5 F—COEREZHAIZ S
oI fT5 HoO: AL 1gG DHFEM & KGR
B icd TR IERIE TV, ST REEOFEEY
CH - T Hefs Uiz, —i7 PAP B TEHAD
hCG BEXRET S ENTETH BN, FERR
TlL in vive WFW TS Lo RELXRETS
TERBERELTWE. by, —RIKELTR
— F=w ADHEA K T Tl hCGP rabbit 1gG
BRELTEY, PERCI—)RIGELOREETH
FWkPik TH B swine antirabbit IgG * O FKIG
Ll TR, BEEAREZ XY hCGE Hik

Table I. Immunoperoxidase staining
procedure

frozen section
10min. fixation in acetone
normal swine serum

swine anti-rabbit IgG
(second anti body)

hydrogen peroxide {
PAP complex
substrate solution

{

Mayer’s Hematoxylin

!

ammonia water

cover slip with glycerolgelatin
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PELET BB D & diaminobenzidine D B&IK
BLLUTHRAEIRS. FLNBELT, HEILF%10
=) VETIOBHEHEE L, AEORGFIERTS
LB L.
4. ADM HAHFHEE liposome DIEH

(1) MBPE (N-(m-maleimidobenzoil) dipalmi-
toylphosphatidylethanolamine ) DfE#l

Hashimoto ' O FHERIEUTIEE Ui, $Tisd
% MBS (m-maleimidobenzoil-N-hydroxysuccimi-
de ester, Pierce Chemical Company) 25 gmol &
DPPE (dipalmitoylphosphatidylethanolamine,
Sigma) 20 pmol K 7 v mski A ¢« AR —VBR
(7mmkibher® /) —AH9:1) Sml THELC
%, RIGRER & LT triethylamine (RIJEREZE) 30
pmol ¥ Nz, BRCTH4RHIERSE. 4RH
DRIG#% Silica Gel 60 glass plate % F\ R 7
w<} /574 —iC MBPE 0fFFELXHEL (MB-
PE ix Rf {H0.62, =ve ¥V vRIEEH), 2%/
— U 3.5ml, ZEi#EK 2ml %z H105RHIRE S8,
LEBSBEBELEERRTED 7 » ek ABOLEER
Bt L. MBPE 04B - ¥%413 Bio-Sil HA (BIO-
RAD) # fi\ 1 silica gel chromatogram & C17
-7,

2) F# —rehith e

Liposome *HiADEE % S-S BERK I WTHC
EREM L LT, HifkkFA—afbli. #i hCGH
Hifk 10mg % 2.5ml o PBS (pH 6.8) ¥mL,
SPDP (N-hydroxysuccimydyl-3- (2-pyridyldithio)
propionate, Pharmacia) ® = / — A% (10 mM)
% 0.17ml pnx T 23°C, 304RREBLL. Zhid
5 U 0.1 M EeEEF + U v & buffer (pH4.5) T
SE %4t L= Columus PD-10 (Sephadex G-25M,
Pharmacia) & L, FA—1{thifko PBS &
BrBi.

(3) ADM #HA Y &V — A DS

DPPC (dipalmitoylphosphatidylcholine, Sig-
ma) 25 gmol, = VX F r — A (XM 175,
mol, MBPE 2.5 gmol % 10ml ®» 7 me kL AR
BRL, v—2Y—xARV—xET75 A 2{AR
WERHEBO ) VIREOBEX MR IR, D7 T A
= 1z PBS (pH 6.8) 5 ml i %2 L %= ADM 10
mg ¥HFFAE—REELEing, H05ME8HLL<#E
L., bie 25°C 1w TH 1 BERE sonication U7
#, 20pum D742 —-%BEULT, ADM #H A
liposome DBRERFF/-.

(4) BifE#EA liposome DIFH

B liposome DOBREBKIC 74 — L LicHl
R 2ml inx, 37°C I BEEERE L.
X hic PBS (pH 6.8) i T—BEH L, IFHA ADM
wERELL.

Y VIREOBERTNTCARERB YV EE T AT
T -1

(5) liposome DHAFIAB A DK

BeWo #k% 5x10%E/ml (PBS, pH74) o#fiia
FHEWR L Lictk, ADM HA liposome, ADM HA
Y& liposome 35 XU ADM B £FCoEF
R ADM 482 10 pg/ml &Lic 5 X 5iin
Uiz, 2 REIREBHGRETE, thid%y 3 BT BOEEME
CTEELL.

E -

I BEEBHER — F< v RA2WT

22BN HD BeWo BiD % — N <7 A~DEER
i, AEBRRCEVTIZBRIFI0ZTH 1. BEER
%% 5 A CEBHE LTRIETEL kY, BRONtE
EUCRETH OO LERNL AL, MEFEAELHL
BHlc Y OERBESNCHEnNY 2oL, EERCE
BrEBEEROEAY RO B EEHNED » 1. JMEE
KECOBEBRBIRE S X OCHE ~0BBEIERCR
T, BHIKBENAES CTh-Tc. ESHASE H-E 3
B kg & A ED BART cytotrophoblast Th¥ b
h (Fig. 1), EEe71 & LTHEE EHBI N
2. F— F=v AREE Lo BEEowT

1 hCGB Hitkis 2 BT, M REEER
KEWTHFRICBEOARIEE & L THED L AR
(Fig. 2), FCRLHAN O ARV BEORFEL
LT#geE I ht- (Fig, 3). normal rabbit IgG #5
TGRS - AFCRERAR TIHRC e
M BRSBTS TTHRTH - (Fig. 4).
DX BEREG COIBOFELT O EE
4 EERTRD bhTofent (Fig. 5) BAMCILAE
Fx7E Ui (Fig. 6). Fig, 2~6 R L L5k 7 ¢
b VEEOBE WL hCGE Hildo BE s B
DEFINEE UTHBFAE IR, 1045+ 1<)
VCDREHEIART, THRIOEZ ALY V2 T2
AMEE Lct, <57« vVEERIBHFCILE-
el B Ihich »tc. ZkYiE & O RIGHENCET - 7
BEREAFRMBEOHEE D -l s s hish o k.
3. liposome DIEEMEREMIANBA

ADM #HA liposome ¥ X" ADM #HAHSEES
liposome D BEEMEBMAAIBA ORE B EHERK
FELBHeMRERRL, WiEd ADM 0 RT5%
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Fig. 2. PAP stain of BeWo tumor transplanted
to nude mouse, X100 (2 days after in-
traperitoneal injection of the anti-hCGp
rabbit IgG)

Fig. 3. PAP stain of normal liver, X100 (2 days
after intraperitoneal injection of the
anti-hCGf rabbit IgG)

Y X W EA R BE S hich, HIRETH ADM
DEEIIBEAERD Shish o1 (Fig. 7 a, b).
-—J, ADM Bifh-Cit ADM 3zt A FHIECE
W BELEL, HIir LA ADM KRIEH & LT @
nt- (Fig. 7 c).

s

Fig. 4. PAP stain of BeWo tumor transplanted
to nude mouse, X100 (2 days after intra-
peritoneal injection of the normal rabbit
IgG)

Fig. 5. PAP stain of BeWo tumor transplanted
to nude mouse, X100 (4 hours after in-
traperitoneal injection of the anti-hCGp
rabbit IgG)

PAP stain of BeWo tumor transplanted
to nude mouse, %100 (5 days after in-
traperitoneal injection of the anti-hCGg
rabbit IgG)
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Fig. 7. Fluorescent photomicrograph of BeWo
cell suspension, 2 hours after addition
of ADM entrapped in liposomes (a),
ADM entrapped in liposomes bearing
anti-hCGp antibody (b), ADM alone

(c).

{, BREAGEEC X2EEAPRERDLRS LW
5 EThHB. ThrdET BESCHER DR
SEHgERe~<A 7 eh S erin L OFBEEC X ) EE
FEHEO R EAROR T 5.

Liposome HEHIXEHA L 23 E
LA X BRI, HEOEEERE Y 1%

L H % AR SR AN EE 2 IR BUEE R
BrbFLdEVIRATHB. EEBFEIFEELTY
VIREN S “EOREB Y ERE LTHRERT
Wh. ATHICY vIREOHIERIEY, FnaigER
W BB TS LT ORBER"ERYHR L, Lot
SRO/MNEEMETS. D ATIEAR/ N (liposo-
me) MUK E Wb 3L BB OWEYE DAL
e, ThERATAZ LRIV I ¥ EWELY L
DR ATAT S Z EMFRETH%S. liposome D
F v )7 ELTBR TV BRI (D) ASERELOSRK
DB D I, L bAEFTEC ORISR L
150 LR liposome ZMEL 5%, (2)fFR
MBEZHTRKECHBERLR S DN ERD. (G)LERBH
X B HEBREA DD EREEOE T A .
DOEEETHA»OERCRHEI R T\ B b4
DREHRCHUEBBC L ARENL /N 55, (5)
BT HREXEL Y REBERYEL 5 2 & THlE
RIERER bR, BRIART VI SHHELYE
ZBZENTES. B)BEAKKEOWHE 1L TXT lipo-
some PINCEARIBET, BKMDO S DB liposome j&
ARz L X b liposome ¥4+ V7 & LT
FRLY%. (NEREBCIELEEEZRETES0T
targeting cancer chemotherapy WiF#i& ind X%
TERRFEHETH™.

FiEBEM CoBRCT 2 BRMAERKL, K1
MM SERE RS T 5 e & viThh
TWBSIO. ThbBRERZLADHGEE T I HH
BRI Th b —R BRI & L ¥ -
Tk Y, BEHIO~2UREEKCIESRIOE@EE L
LEv, RERELTHHRI—BNTHS LHES
hTws, ZoOfEBEFC WL, HbrHtLiE
ML TR C 2MERFEERREES, ) v Bk
7w 75— ENERNMRRE B LicHitko Fe
DS LTE Z 5 RS EREESE (antibody
dependent cell mediated cytotoxicity. ADCC)?®
REREZLRTWA. Lirl, fiffitX > Tizel
EFMlRcEE 2 RS oot b, HEOEH
(antigenic moduration )*® Fixb b5 LY
BRI OTURLRY, HE LIUEDBIEEA
BB LI B EORMBERY B 5. TR £
7/ —=XRE LTS, BRI RT3 PUAREEEE
BERERVEEIEONRTE LT, LTOBEKRTL D
B 1A NERET L LT 0L DR BEED
FREI IR,

Liposome WHAINIHEAID & D X 5 it T
MR O R Ehan o S KBRS E 13 &
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AEIRh T, —BROCHRO Y 27 % kN3
BREBIR = v RS b — v ALEIEL S B A%, HURE
4 LT biffs-liposome M & O BE=V F¥ (1 + —
Y ADHBWITHIIREEA X D HIIRPCAD 5 Ah0)R
MBRSBULELEbhs. 56, bhbh ORET
{X ADM E¥h X b 3 liposome WHEA ADM kLU
PfEkE 4 liposome REA ADM DA MEA~DED
REZIELMER TH D, 2Dz &k ADM R
DNA oABMEC X Y HBBHRYRETH LV
TERBFEDLE L TAERPZFL AN ES. L HL
liposome (X AMFIEBEIOREE D fo b iz MR ~ILY
RENTCE, MEADETCORE, RS DIVD
DEHEXNS. ADM #A liposome & ADM %
AVifE#KE 4 liposome & @ Al ~ 0 BABRITIL
FROHBBEDOBEC L5 HELNnERRDILh -
fo. RERR TR HthOBEERESN R 2T lipo-
some & BeWo fifanEiSriREETHAH T L
X b, ADM DfIFRA~NOBAILFEL D liposo-
me OFEFRODBE~DOHKEENKEVZ EXTRRT
BERLELIOND.

MR OERCHGERFIAT 2842, nHE
BRESFETHSLENDH LTI ETh e
LA L, Hifk%x B\ T radioimmunoditection %
targeting cancer chemotherapy % 175 A%, M
R IEFET % BEEIRIIV 3>@ % blocking antigen
L b itk — B ARBL ST LE 5o, —IT
b EEE Uin\ RRE IR 5 k0 2R
HTehrtELbhTWS. Tib b hCG »HR
EARER IR TWABLENEWVIIER . hCG
B WHHE < H v M KEWFE L blocking
antigen & LTI o® i, it hCG HENEER
B EROCER T 0B YR T HALENDS.
bbbl TR in vitre T 3\ T I hCG HiEM
BRI U TR R Ml e, RefE 3
BT LEERETO S vy AT 0 VIBE Y HIRIERD
L T5 LV M EOMBREERIRC & DB LI
L., coZ L RGUREEATHS hCG 2
BERECIRAIATOAE LW Z E2TRBT AR
LEZBNE. ¥l4E, BRIAECIRER X
DMEBBHE X — ¥ = v ADBBRC RS Lt
hCGGf FEr 8 b b EEAMC R ER LT
WAHZEAERER, XH PR X5 BERY tu-
mor imaging ORINIIT hCGB Hifk D RATERK
CIBERTHDHZ EnD, Pl td hCG E4
[ B\ T iiF i KB FTE T 5 HUEA block-
ing antigen & LT &bDTEKLMEE 6T,

PR 2 T B X 2 T 5 BRCHLTO
targeting cancer chemotherapy 0 BRfE% e

rhnLELLI.

% -
WMEMCH3 5 1 hCGRHAREATURAIEA lipe-

some i X% targeting cancer chemotherapy % 4&
B, TOEBHTEL LTHEER - <7 A0BE
FERA~ O Hithk O HFRIERK & liposome DEEEMR
ERMRABAREBYRE L.

RERRERMIATHS BeWo Mx BRELEX—F
=7 Al hCG B FifFe &y Lict, ERS LU
DR T B RIUARC X Y RE LEOHED RS
BELILLLS, BEBEAS~DRENERIREDD
iz, 2ok RBERNERIAGRS% 4 BETT
Tr@DHh, #EAMCHKERER L.

BeWo #k o #IfgZ = ADM HA liposome,
ADM #HA HifkiE & liposome 35 LU ADM Eji%y
WL, MEERE CRELIL 25 ADM #HAlipo-
some ¥ XU ADM #H AN 44 liposome Tt
PHBECEZShHARECTO ADM it 3¢ A K8
bhiehof. —J, ADM By in it ADM
MBERCERCEFEL, BiirLs ADM KIEH
LLTHEESh., “oZ ki, liposome MHEH
DF+ V7 ELTHERTHDZ LEFRTEEREE
zbhic.

BERLDCHID, BELAERELB T L-dEk
FRELBANBREECEELAMBAET ET. ok
PRCEHEREHABENEEE T Uc R A R AP 2% =0
FfE— R O I AR A N L Rt A F TR E
(EoREHZLIT.

AP, BB IRRHE IS (— AT B, 60480358)
WKk B, ", ARIXOE SR F2IE AABREEARAIC
BOTHE L.,

X s

1) Pressman D and Pressman R: Computer
preqrams for paired and triad radioiodine
label techniques in radioimmunochemistry.
Int J Appl Radiat Isot 18: 617-622, 1965

2) Thurlow PJ and Mckenzie IFC: Monoclo-
nal antibodies in clinical medicine a review.
Aust N Z J Med 13: 91-100, 1983

3) Goldenberg DM, Preston DF, Primus J and
Hansen H]J: Photoscan localization of GW-
39 tumors in hamsters using radiolabelled

anticartinoembryonic antigen immunoglobu-
lin G, Cancer Res 34: 1-9, 1974



B, 130 B .

4) Begent RH]J, Searle F, Stanway G, Jewkes
~ RF, Jones BF, Vernop P and Bagshawe
KD: Radioimmunolocalization of tumors by
external scmtlgraphy after administration of
3] Antibody to human chorionic gonado-
tropin. J Roy Soc Med 73: 624-630, 1980 .
5) Goldenberg DM, Kim EE, Deland FH, Van
Nagell JR and Javadpour N: Clinical ra-
dioimmuhodetection of cancer with radio-
active antibodies to human- chorionic gona-
dotropin. Science 208: 1284-1296, 1980

6) Quinones J, MizeJewski G and Beierwaltes
WH: Chotiocarcinoma scanning using ra-
diolabeled antibody to chorionic gonadotro-
pin. J Nucl Med 12: 69-75, 1971

7) ik H: hCG EAEFOREENRELEIC
B3 % EREOFge —81-anti hCGB ¥ X5 EE

A A—O— WIRICE 29 : 601-613, 1983
8) Nadler LM, Stashenko P and Hardy R:

Serothe;apy of a patient with a monoclonal -

antibody ‘directed against a human lympho-
ma-associated antigen. Cancer‘Res 40: 3147
3154, 1980

9) Miller RA, David G, Maloney BS, Warnke
R and Levy R: Treatment of B-cell lym-
phoma with monoclonal anti-idiotype anti-
body. New Eng J Med 306: 517-522, 1982 .

10) Rits J, Pesand JM and Sallan SE: Serother-
apy of acute lymphoblastic leukemia with
monoclonal antibody. Blood 58: 141-152,
1981

ll) Koprowski H and Steplewsk1 Z: Research
monographs in immunology,” Vol. 3. In:
Monoclonal antibodies .and T-cell "hybri-
doma. Edited by Hammering GJ. pp. 161-
173, Elsevier/North Holl and Biomedical
Press, 1981

12) &1 3, BHRIEWR: =/ 7 v — A HESHG
—EBZW L BRAOEH—. BOEK 29 : 654
-658, 1983

13) Schlom J, Wunderlich D and Teramoto
YA: Generation of human monoclonal anti-
bodies reactive with human mammary carci-
noma cells.” Proc Natl Acad Sci USA 77:
6841-6845, 1980

14) EERE, Wb B, BEEE, TREX, G

R, ENE—E, SAEA: 5l hCG BEH

BoOMERCHT D REENR. HaBh 20:
550-55, 1985

15) Bernstein A, Hurwitz E, Maron R, Arnon
R, Sera M and Wilchek M: Higher antitu-
mor efficiency of daunomycin when linked
to dextran: in vive and in vitro studies. J Natl

21

YRY — A 215

Cancer Inst 60: 379-384, 1978

16) Hurwits E, Levy R, Maron R, Wilchek M,
Arnon R and Sera M: The covarent bind-
ing of daunomycin and adriamycin to an-
tibodies, with retention of both drug and
antibody activities. Cancer Res 35: 1175-
1181, 1975

17) Hashimoto Y, Sugawara M, Masuko T and
Hojo H: Antitumor effect of actinomycin
D entrapped in liposomes bearing subunits
of tumor-specific monoclonal immunoglobu-
lin M antibody. Cancer Res 43: 5328-5334,
1983

18) Nishimura R, Endo K, Tanabe K, Ashitaka
Y ‘and Tojo S: The biochemical properties
of urinary human chorionic gonadotropin
from the patients with trophoblastic diseases.
J Endocrinol Invest 4: 349-358, 1981

19) Pattilo RA and Gey GO: The establish-
ment of a cell line of human hormone-syn-
thesizing trophoblastic cell in vitro. Cancer
Res 28: 1231-1238, 1968

20) Shen JW, Atkinson B, Koprowski H and

Sears H: Binding of murine immunoglobu-

lin to human tissues after immunotherapy

with anticolorectal carcinoma monoclonal

antibody. Int J Cancer 33: 465-468, 1984

Sternberger LA, Hardy PH, Cuculis JJ and

Meyer HG: The unlabeled antibody enzyme

method of immunohistochemistry. Prepara-

tion and properties of. soluble antigen-anti-

body complex (horseradish peroxidase anti-

horseradish peroxidase) and its use in iden-

tification of spirochetes. J Histochem Cyto-

chem 18: 315-333, 1970

22) HHABES : =) 7 v —FAHEOPREE—Y
AY — ANDIGH—. #iflaTH 1:72-78, 1982

23) Lanier LL, Babcock GF, Raybourne RB,
Arnold LW, Warner NL and Haughton G:
Mechanism of B cell lymphoma immunother-
apy with passive xenogenic anti-idiotype
serum. J Immunol 125: 1730-1736, 1980

24) Old L], Stockert E, Boyse EA and Kim
JH: Antigenic modulation; loss of TL
antigen from cells exposed to TL antibody.
Study of the phenomenon in vitro. J Exp
Med 127; 523-539, 1968

25) HibikE, BEREkR: 1. =/ 7 e —srfitks
ZoER 2. BEOZE L GR~OEA (5) 1
&7 b EYVOBEBE~OIGHAO RN, BRI
% 18:1075-1081, 1982

(19884 8 A 4 HBHEBIRZA)

s



