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Mechanism of hCG synthesis and secretion in human trophoblastic cell is not
clarified. In order to investigate the effect of Methotrexate (MTX), epidermal growth
factor (EGF) and luteinizing hormone-releasing hormone (LH-RH), the established
human choriocarcinoma cell line was used for evaluation of the secretion of native hCG
and its subunits in culture media. Furthermore, The effect on cell growth, DNA syn-
thesis, *H—thymidine incorporation as well as hCG/LH and LH-RH receptor was ana-
lysed.

The results were as follows.

1) Effect of MTX

Significant increase of hCG—f secretion was observed but no decrease of cell growth
at the concentration of 10°®M. On the other hand, increase of native hCG and its
subunits was observed at the concentration of 5x10°*M with remarkable suppression
of cell growth. These results are not consistent with the cell disintegration theory or
DNA suppression theory for so called cellar effect.

2) Effect of EGF

Significant Increase of cell growth was not observed at the concentration of 10,
10%ng/ml. However, only hCG—g secretion was significantly increased at the concentra-

tion of 10%ng/ml.
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It was at the concentration of 10, 10°ng/ml that both cell growth and native hCG

and its subunits secretion were significantly increased.

However, at the concentration

of 10°ng/ml hCG subunits secretion were, on the contrary, decreased with increment of

cell growth.

Remarkable decrease was shown in corresponding maximum binding capacities (B

max) for LH-RH receptor at the concentration of 10, 10% 10°ng/ml.

This 15 sug-

gestive that down regulation mechanism is attributable to the chronic LH-RH admini-

stration.
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MEMR L 0 EA S SN APERAO—2TH S hCG
i, SRR LY native hOG, hCGw, hOG-8
subunit (LUF n-hCG, hCG~a, hCG-§ &B&3) {A]
b H syncytiotrophoblast WRTEL TE D, 6o
hCG-a 13— cytotrophoblast iR HI AL,
Boime 5% 4y, autoradiogram TCREEOFEZHE L
TWg, Lin L, BEAEERRLS 20184 OFEE IO EIE
P T e bR TN B E 20 TE, RSB a0
v BESYE, EEREEIEESERCELT, hCG
BEAEAY dbe-AMP, LH-RH, EGF O#@imc £ o e
Eh, dbe-GMP, progesterone L nillflah x5
EHE L, FORT, o-AMP ZRERERETO LS
R LT m-RNA 2HInEen &#E LY, £, M
EHIAN O LH-RH BB HIET 5 hCG 58 c-AMP
# /v LT syncytiotrophoblast TEAXh 5 & LT
%%, X7 Epidermal Growth Factor (EGF) (&, &
BN AR OMBIC R L, S (LIEE
fERMH 0, MTEHMELCH LTh hCG B WRIT
EROBH L2 EHHBLRTHEDY KT L
DEAESGWERS LH-RH 4 EEED hCG REAL 4]
BUEROBLZ EABESRT LRI, g 2
BEHFITH H Methotrexate (MTX) F, TXTio
MEMEREEEL LTI S b Dinle - T Y,
FhR e hCG FW i LT A I &pEbNT
WABID U L, ORISR S D it
THEREF I DLW TR B B ET0 L, F 2T, 1980
SEMBEOEDAEIT Ui v MRS (LIF
GCH-1 &#84) 2T, LH-RH, EGF, MTX %
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FRERNENT A2 L1489, n-hCG, hCGa, hCG-
8 OFEAS DB Wi, ROGE 5, M
RHS % &S T hCG DEASWERIC > TR L,
T ii#E LH-RH receptor (LUF LH-RH-R ~H§
) B hCG EESWCBEE L TW A hEMC DT
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3 B3 MEE WP AT L e P RER M
(GCH-1) iz,
Hea% e 10% Fetal Calf Serum (Z#{bEE) # ¥
L7 Eagle’s minimum essential medium (8 K3EE)
= 100p/ml D F A vy Rz THEERE LTHE
72 GCH-1 fEfSEE 108cells/bottle & L, MTX (HA
L&Y —4F), EGF (Sigma #), LH-RH (Sigma #b)
% FEBERRIC X 0 B S TR e A L S IR L,
37°C 5 Y% RERH A BB b CHE R R L.

MTX : 1078, 5x107%M

EGF : 10, 10%ng/ml

LH-RH : 1, 10, 10?, 10%ng/ml
FRTEE -
1. ¥HET O n-hCG, hCG-a, hCG-f ORI,

HEERE, R ARASREIEE & v 2AREMEO6INH] & CEIR
L, SRS LE S - 20C THERA Lic. WEhHE
W, FhER I Y-SR BT KIT 2V RIA 241
K iy
2. DNA Zri, B0

FEFRARIEHIER . b 24FR5fHE96IREE £ ToMla R B L,
B EEE FRARET, 0.3M v «¥EERINZ, Politon
PT-homogenizer C homogenize # 7 — & G L,



482 B SHEE 103 &
WA 1,000g CLORNEL Lis, B oniciiis, Tris
HCI buffer (0.01M Tris HCI, 1.5mM EDTA, 10%
Glycerol, pH7.4) %Mz homogenize # 1,000g
TIOAELEC L, o TKED buffer (0.6M TKED
buffer, 0.01M Tris HCI, 0.6M KCI, 1.5mM EDTA,
0.5mM dithiothreitol, pH8.5) # iz, 4 C Fi609
FHERE L, #3o 10,000g 109G, =0 d Tris
HCl buffer miRfFx & DNA ZrdiE Ui, $7z, &)
@ homogenize, #— €, SOoCLoBLRE
ooV, 3,000g 3040TH, B o LA 15,0008
T304 B G L, BT Tris HCL buffer 12733 &
BT S LT
3. HAEaEAE (cell growth)

3.5cm 20 plastic dish 12 2% 10%ells #fE 2 & &,
FhZhoBED MTX, EGF, LH-RH %#&L, 24
g e s B L, Y 7y v /EDTA WLFRE =
VARSI R AW ik
4. DNA &R (DNA synthesis)

2. O FBC L 0fs i DNA i 20T, DNA
B4, Burton HiCTABEHE 600nm OWEE THIE L

A

®B6EH SPukociEe A

5.

H-thymidine & » 2 & (*H-thymidine incorpor-
ation)

K% Lo oMl % microplate 2 O &,
SH-thymidine (New England Nuclear #) 1xCi %
M2 TI2EERES B cell harvester T, liquid
scintillation counter CHIGE Uiz, &5FWARERIEER 100
9 & LTl L.

6. hCG/LH receptor, LH-RH receptor (LIF hCG/
LH-R, LH-RH-R LBET) s

2.0 X 0 R RS EIC T, B-hCG,

IB-LHRH (New England Nuclear) % ligand &
L7: binding assay ok 9, BohiBalEns
Scatchard plot Zf77cL, A& (LT B max
LHET) AR
7. WEftio 2 SEoFEESER, Student’s t test
Sk DT -t
o R &

MTX dinge
1. n-hCG, hCG-a, hCG-8

n-hCG, hCG-a 1k, BriR48IRFHILIEO6RFH £ KR
B LB U TR o 7o h, hCG-f (296HF I
BT MTX 1073M FRinBf o R BMERC L LA B8

{in medium)

miu/mg protein

hCG-«a

ng/mg protein

ng/mg protein

2007 T 100 [ 2,07
100f I 50 1.0
48 72 96 4g 72 96 48 72 96
hours of culture
—e—  MTX 5x10 °m ---H--~ control
—O0—  MTX 10" %M *% ¢ vs. control ¢ 0,01

1 Effect of MTX on n~hCG, hCG—« and hCG-/# secretion by GCH-1



ik . b MEPEMEEMIO hCG EA IR XET MTX, epidermal

growth factor, LH-RH D%

ErRLE. (D
2. HMifEsgms, DNA &, °H-thymidine @& H Z 4

Mt R TR I B 0, SelEREIER I
5> 107M ERDNEE TICRIEINEE I LA Bl
HTU e, DNA SR 720H & TR ERICED a8,
96lFHIEE 0> 5X 1073M ERINFECRBMBEIC I LEEK
{EF LTy /e, SH-thymidine ®& H 2Rz oWTidH
BOEL L, selEHBICREME L 1078,
5x107M FRInEE & L HElE AR S -7 (K 2).
3. hCG/LH-R, LH-RH-R

KB BT, hCG/LH-R, LH-RH-R &%
REEMATEMEIC B max AMEIMEIRIC S - 70y, 5X107M
FRINEE T8RRI - BT, hCG/LH-R, LH-RH-
R &LFEEHA LTV (F 3).
EGF @O0 -
1. n-hCG, hCG-a, hCG-8

n—hCG, hCG-a 2\ TIE&BE L L BT
A5, hCG-F ®&HH 10%ng/mIFRINBETREET2, 965
BokEmBc LEBeafrn e (B 4.

483

2. HiROMERE, DNA &, “H-thymidine ® & 9 2 &

WIS WT A, RIS, BRSO BEoEin
bRttt (B 5).
3. hCG/LH-R, LH-RH-R

B, RmEECEEOER AL R - . LH
“RH-R oWk, IEERAEMEC B max 238 R
wan b Lo, hCG/LH-R 100 T 96k i
HEDRD bR (5 6).
LH-RH ¥shnf -
1. n-hCG, hCG-a, hCG-8

n-hCG 1T Tk, BEASR LI O8RS S o R InEE &
Ing/ml HINEECIEER VA, FhD FowiniEcit
T T BEEE B D RS LT, L
L, 10%ng/ml oS EmRInEE o6k R I IS5 )A
R LTz, hCGa 1220 T b B34S 10, 102 -
10°ng/ml FRINEE S & RBINBLC I L4 Bl ©
H9, 10, 10°ng/ml FMBEOT2, 96REHIHE CIT A EZIn
EfEA R Lic, 10%ng/ml ERINEE LI 0GR 1 (S f1H
& - 7. hCG-F 12Tl 10, 10%+ 10°ng/ml

cell growth

DNA synthesis

8H—thymidine incorporation

cells g /ml

(x105)

10 | 10

S -

2 -‘§' ';f"i

24 us 72 96

hours of culture

number of cells
DNA
{541

—o0— mTx 10 %

—@— MTX 5x10 °m

(%)

100 |

percent of control

g 72 96

---@--- control

control < 0.01
control ¢ 0.05

¥% .+ VS,

# 1 VS,

2 Effect of MTX on cell growth, DNA synthesis and *H-thymidine

incorporation by GCH-1
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[hCG/LH receptor] |LH-RH receptor|
M/mg protein M/mg protein
(x10719 (x10719)
b.or 4.0r

x x
o 3+
E 2.0 £ 2.0
m m
F
W C—" — T (S VNOUS S SE—— V—
ug 72 96 48 72 96
hours of culture
O MTX 10" %M ---@--- control

——— MTX 5x10 M

* 1 vs, control ¢ 0.05

® 3 Effect of MTX on hCG/LH and LH-RH receptor by GCH-1

(in medium)

n~hCG hCG~a hCG-§

miu/mg protein ng/mg protein ng/mg protein

200 | 100 ¢ 2.0 F

100 ¢ 50 r 1.0 ¢
48 72 96 ug 72 96
hours of culture
—Q— ECF 10ng/ml —- -@-~~ control
—e®— EGF 10°ng/mi * : vs. control < 0.05

B 4 Effect of EGF on n—hCG, hCG—~a and hCG~# secretion by GCH-1
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cell growth }

cells Arg /mi (%)
xlos)
20
°
bol
§100
o
Y
(@]
-
I
@©
9]
i
5]
a. 50
I i i i 3 4. i
24 48 72 96 g 72 96 48 72 96
hours of culture
—O— EGF 10ng/mli —--@--—- control
— @ ECF]Oan/mI
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DNA synthesis

¥H-thymidine incorporation

B 5 Effect of EGF on cell growth, DNA synthesis and *H—thymidine
incorporation by GCH~1

[hCC/LH receptor]

M/mg protein
(xIO_w)

4,01

2.0

B max
T

bevresesrmmess b=

48 72 96

|LH-RH receptor]

M/mg protein

(10718
4.0
;7?r
*
i Y/
€501 i;
o
L
48 72 96

hours of culture

—Q  EGF 10ng/mt

~—@— EGF 102ng/ml
& 6 Effect of EGF on hCG/LH and LH-RH receptor

by GCH-1

e~ - control
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{in med:um)

hCG— «

ng/mg protein

miu/mg protein

200 r

1.0

F103% Wew FRULE6H

thGﬁ?

ng/mg protein

EX
/T **

96 48 72 96

hours of culture

—QO——  LH-RH 1ng/ml
—&—  LH-RH 10ng/ml  ——h—
%1 vs. control < 0.01 — il -

* : vs, control £ 0.05

e LH-RH IOzng/mi

LH~-RH 103n9/m|

control

B 7 Effect of LH~RH on n—hCG, hCG-a and hCG—/§ secretion by GCH-1

DNA synthesis

cell growth

3H~thymidine incorporation

cells ug /ml
(x10%) .
10 20
3 s
8 E
N <3
G (o]
: s
5 Z 10 5
€ ;
:
@
2 =g o g
* * . = IR VY SO S—
24 48 72 96 48 72 96
hours of culture
—O— LH-RH Ing/mi A
~——@&— LH-RH 10ng/ml Y —
*x : vs. control ( 0.01 -
«x : vs, control < 0.05

(%)

-t
<
=

wn
fo=1

ug 72

36

LH-RH lﬁzng/ml
LH-RH IOBng fml

control

8 Effect of LH-RH on cell growth, DNA synthesis and *H-thymidine

incorporation by GCH-1
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th: G/LH r‘eceptor[

M/mg protein

(10718

b.or

2.0

B max

i 4

L

g 72 96
hours of culture

—O—— LH-RH Ing/ml

~——@—— LH-RH 10ng/ml

#x 1 vs., control < 0,01

x : vs. control ¢ 0.05

£
5
growth factor, LH-RH O3

{}iﬁiﬁ]ﬁﬁki&&i{'&’ MTX, epidermal

B max
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|LH-RH receptor|

ol

M/mg protein
)

-
(10718

4.0

2.0

ug 72 96

—A— LH-RH 10%ng/ml

———dbh—— LH-RH Tosng/m!

- g -~ control

9 Effect of LH-RH on hCG/LH and LH—-RH receptor

by GCH—1

TREE & L MR M B EE S 2R L, 10, 10%°ng/ml

FINEEOSRES T B TR REMEBEC E LB SE

TH-1 (B 7).

2, HifasiRE, DNA &L, ‘H-thymidine & 9 Z 4
MR DU T, WIS RE & LRI

FARIBEC L LEBOED S - 1. DNA > 0nT
LR F O GREAE T 0, 10, 10Png/ml &
DB OO6EFEIE I F TR I L LE RN LT
Vo, H-thymidine @& 0 2 &im2>uCid, 10, 10% -
10%ng/ml FRINBEDCRFEIE S\ T RIRIMBEC L LN
HE A0, HEER k-1 (R 8).
3. hOG/LH-R, LH-RH-R

hCG/LH-R @2 TS iing & bRt L
HEOBEIERD LA -, LH-RH-R ©oWT

3 10, 10% - 10°ng/ml #HONEEL & REIKAEMEC B max
RS 0, 9EFRI®IC BV TR REMER I L
BEoEL LTk (3 9.

LA bRy 3% L TR0 eyt m s L
TE i, KFEORAIIEEOE(L, MTORNTH
BRI VCHAERAT L, FITRANGE LA LA BBk L
T B,

Z

MTX o8
BOEMEE R U TSR RS LR, ik
w hCG o LR % &3 2 & BERM & BB
b, IHREOWTHEELD R, EEMROFER I
T HEEROS LR THY, BMETRIEEORY
BRI ALOEFH L, MR EHLL. LhrLEtO

ES
1.
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MTX : EGF ! LH-RH
(Mol) i (ng/ml) (ng/ml)
i i
{ i
- - 2 3
1078 sx107% 10 10?7 ! 10 10% 10
| | '
n-hcag N . e e : e / / /\
[
! !
( !
hC G X —_ = j ; P
; 1
_ I ! /
hCG-5 / VA 4 / = / /
: :
cell | !
growth \ \ | 'l — / /
| {
‘ 1 !
DNA — A . / Pl
synthesis ! l
Y | |
{
|
3 - !
H-thymidine | g \: . - / / /
incorporation , |
! |
hCG/LH 1 I
e o . [ . s
receptor \ : : \ \ \
| [ '
1 |
LH-RH \, I \ \ \
receptor ’ ! > | »
' '

Bl10 Effect of MTX, EGF and LH-RH on GCH—-1

FRO—> & LT, HBEERES SRR 2 IR r
EVHAT 5 TR TEATTHEC L5 LH 0T
Ez bRtch, BFOE hOG 1o L v R ant B
~subunit hCG BIERC L0, #lL B EE e »
HO hCG PIMC £ 5 Z R LT 5. $1F
Bniiz, BEESTEE (SCH B &My oiEs
Frdwm izl oA, MFCEGT hCG i im
Wb, FOREBBT S LT, FUEEHRAE a
DEEM: trophoblast MFEE o LEME A~ 48
CEBWTHBT B b v &4 B aThEf 2 84 LT
WhL TR S, MBI~ MTX FHRinER
CE D, hCG Do LA MR, Mg, £

MO 63 LAEREST, Mg DNA 48ET
> hCG AR UOFWIEC Bk T 2L LT 5.
ZOEHT, Wbd AR R o TIR R RITE
LT de, APHERGE ¢, MTXI1078M il o
Moo & n b Lo, DNA &5 *H-thymidine
DED LT RBIFEEEN L. O L S IREETO
n-hCG, hCG-a (380 LT 5 pideyRbint & 128 nt e
<, 1272 hCG-8 wRVTOLHBEOMMMEEAD Hh
L. IhphubhO MR RES L EL bR DL, FHiL 5
X 1078M FRIBETE, e D IR S E S T
B L b b, n-hCG, hCG-a, hCG-8 & {3k
EIERC DA bR oy KPP o Ry AE
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Lz 2 TR Lich - 1285, Ridfoofn s s o
B 2% 2 TAL L, 107M FmC L CHIlEE, DNA
A, *H-thymidine @& 0 Z ZEl S oTuv ik
RET O hCG-f OEED FRGHNHEC L2408
EZHC, F T 5X107M ERINT B TR,
DNA &5, H-thymidine ® & 0 2 I T
5&%##b%f,MX}®L§ﬁ£Bh&b£&#%
. BRSOV MifsIR OB & LTo DNA
A&ﬁ?ﬁ@ha}wm&w%mﬁﬁ&%%kq(m
A ZRUIIMEEHROEES 5 CEEINT 54 MTX @
W ABRT 2 L Bbh 58, HIFED A h = X i
DBEMXAWEE - T\ 5. MTX @ hCG/LH-R, LH-
RH-R ~OFEEiC > Tk, 107M ERInBECid R
BEc b L pviondy, 5X1078M dRInBE T3 I il
receptor &4 F® B max OETFTHARED LR, Zhik
HFRE O MG & BAE LT receptor BAIIHI T
HEHEz RS,
2. EGF o
EGF 111962%, XE® Stanley Cohen & X v~
vABETRLIVERSR, v b TOUEDLEERED
L, immune affinity chromatography THE Lo
R, ETR ToEBoL STERE, B =B
B AT A EMNS AT s T D, COWE R
[ EEOHERETAET ] VO F%RT EGF &

GEn, SN EEERCOLERTALOLEZ LR
Tiody, FOEOEI Lo &E SO E

BEH, FLcEBELEEHABOLLSbh T, B
TR L ChREROIFRPRE 2 b h A b Th A0,
WA EGF w45 receptor MIEfET 5 2 &
WL 2 OENH DO Huot H89
BOEHRE CTHEREAMR S EER B Thiod o
TEER A LTV 5, F LTH D receptor #4 L T EGF
BT BB E TR T A I TR ERILE S
WL, Fo—2it hCG G WHIEEH 5
ATO - Huot GO IIMCESEE FEMEAMC EGF
receptor (XAEFET 5 & 0D, hCG 3 WEBIEHIT L
T BRI L Tikd 50, IEESEEs L
WFOER ARG Ty, Emery 6% 4 FRO#HE
B LTED, FOERGEOWTREFEC X TU .

F 7 Benveniste H7ISHERGE (JEG-3) #H\vT EGF
kb hCG i BIER % Al & 2 A, n-hCG o

W ERC N 55 hCG~a L2V TR EEED
A bl s LTWA, 20k 5 LfEROBET

B BREEEMC L AL, B AHWLITES XS hCG
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4 subunit EARVCHED DL, KFETHMESET
MR TH 505 n-hCG, h-CG—a AT >WTidE
WMEE L EN oot Lin L hCG-8 oo
EHRECcoMInsEb bt RIS TEOROR
W& FOBRMBCH T 5 EGF OEFBE oMy 4B
FLTwbEEbh s, Mg, DNA &, *H-
mmmme®¢n:&wknfm%m BRI
DRRD BRI VIRIET hCG-B OLPEF ML

faé_&@%%ﬁu&“AT%% hCG/LH-R, LH
“RH-R X LTS Do tohs, S0l
JE TR D I Dl T A L MR B
ha.
3. LH-RH o

LH-RH 2T S 8CEMBEIZ %O receptor O{FHE,
BB IE LH-RH 03 OORENERE R Ty 520
) Khodr B0, ADEFUAENC L0 BEME LH
“RH #* cytotrophoblast (C &B-4) P, svneytiotro-
phoblast (S &8 oMifulERm, + L TRTHEER
CRELTED, CHRIcBLTES S LH-RH 7,
SHHO hCG EADTWEHFIELTO A0 TlE v H,
FHEE LTS, Fi0 Currie 52942 radioreceptor assay
LD IEEWT, BRERBECENO LH-RH receptor
PHETAHERE LTV A, oL MM EE
T4 LH-RH »HOICHFET S receptor #7 L T
fli~ @ peptide, steroid hormone O 447U BE5
LTwAHEEH (auto endocrine regulation) 7v# %
bRAbTTHZH, Bz hCG EASWICE LT
HEBCSLTE UL 2r0oWED DL, EESY IR IE
FMEOREERE VTR LR, hCGa 1w
TEAHBCHHRESR LR LA, hCG-B o0
BRRA RS, n-hCG w4 R
Lichs, HEME hCG-a DR L OIEH - o & i
LTWw%. —7F Siler-Khodr 5'20%, MniEsS & Bk
FROIREORER R AV ToRE T, LH-RH &
& D hCG-a, hCG-8 & & BEHRIFH I F O H
BHEDRAEDTE D, hCG-F o> TERL - ok
&b, KBTI, LH-RH 10, 10%ng/ml
WINEE T n-hCG, hCG~a, hCG-8 & & P Hfii
CHIBEREAES .. L U 10%ng/ml SinEE
i3, n-hCG, hCG-a =2\ TIeHEHEIHE W & OEnER)
DL L TR, hCG-B8 i\ F ol ion
TERRIE BRI & b WM X s TTRERE AR S Lt
IS OF— 2 THERIZL TV LA, 2o EiEo
HFEHFED B 5. SlEs, DNA &8, *H-thymidine
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D& N RO E LH-RH OFE4 L5 &, #ak
T 10ng/ml HINEE OIS, DNA ST 10,
10%ng/ml FINFEOIEMIEE, + /- *H-thymidine o
L2 AT 10, 102« 10°ng/ml ERINEEO96RRIH I
EApEH LR, BEEEECESSLLO0, BRTh
LH-RH (ZEE0C T Aawvic LT b Ml 4 3
HLTwWALSTHSL. &Ko hCG/LH-R, LH-RH-R
Wt B I o TH S B, hCG/LH-R AN
PRk LERS b hishr -4, UL LH-RH-R {2,
10, 107, 10°ng/ml HMHFET R B T L £ D96
I HEIC B max OB ESH LN, il
F b 4k LH-RH R s &hio o ik b, Conn
52O S down regulation AVEIV oo B HER X
A B 7T Rl ECHEBED LH-RH &
e X9 n-hCG, hCG-a OGWNEE T 5D
(r, Zo LH-RH-R @ down regulation OfE & L
TEI ST HuEENEZ LR S,

LAE, #TEMne s+ 5 MTX, EGF, LH-RH
DB > T Uiohd, syncytiotrophoblast &
cytotrophoblast &\ 9 #EREO B - - ORI
L O E h AR CEME, ITIRE VO BB BRE I
WAWARYEOBS A 5 T, fEHETH BRI
T DD L AT - TR, TDAh= X4
DM XTI, 0 Lk v, AR 20 2 <o
T D hCC BEDUWD A = X LD—EG Lk b
ZCTE LAY, B, LH-RH gRINERD, MR
FLHE LTV AIRBETO hCG b5 oK T i Bk s
ABFLVEHRTEY, WAHALARMBAUS LTS &
Frzonh, B L Tuw < RERS S,

WAz Dwbion, IEE, ERABY E L
7o BB ALE LB o L bR oA L £ 4.
¥ R A o £ o RS BHERAT,  IARER
B, HERBPPEERKESN - L CEREORE
FHEFEECE CBRLH L BT E 4. ok, AWsto
BB EE06n] H A BHR AR Lo g (s
™, 1984) B WTHRE L.
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