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Methotrexate (MTX) is one of the most powerful chemotherapeutic agents against choriocar-
cinoma. The resistance to MTX arises frequently in the clinical use, and it makes a difficulty
in cancer chemotherapy. The mechanism of resistance to MTX has been extensively investig-
ated, and several mechanisms have been suggested so far. Those are the decreased cell perme-
ability, the increased synthesis of MTX target enzyme (dihydrofolate reductase), the decreased
polyglutamation of MTX, and the decreased association constant of MTX with dihydrofolate
reductase. Those mechanisms were studied in human choriocarcinoma cell lines (8 lines).

The cell permeability and the enzyme acitivity in MTX resistant HM choriocarcinoma cell
were compared with those in MTX sensitive HCCM-5 choriocarcinoma cell, whereas there was
an induction of dihydrofolate reductase to overcome MTX in MTX resistant HM cell. By using

—~ HM cell, the experimental chemotherapy was studied iz vitro and vivo. On the experimental
chemotherapy and pharmacokinetics of MTX in choriocarcinomas, a new chemotherapeutic
protocol was originated, and it was clinically applied on the chemotherapy against MTX resi-
stant choriocarcinoma. The new protocol was effective on overcoming the resistance chorio-

carcinoma to MTX+Act-D+CPM combination therapy.

Keywords——methotrexate; resistance; overcoming drug resistance; chemotherapy; chorio-
carcinoma
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FEDLEFREC RS\ T, MDIXR G EFEET S
B, LR THHI T Y, BHER - BB L CHRENE
I DR ENER A LN . HEFlCRT 2 %+
DI EALBI G B L REOETRIBATE Y, Wl
R&axmRT5H L BBEOBRD 5 W IR Hd R
B CHER BT, X Y%L DBEZOGREbH,
BOBRERIEIORALETATHSS. BHRCKITLH
BRI, KBILC2o0FEREL RS, &1
X, BE CEARN) ©xitsiERoRElL, K3, &
ORI ENRRE > TEUBETHS. =it
WhWLEGEL SEBELBETH D, BEOE L
NATRBAR MBI ERSA, B IS EE
BThH%. H2%, ARV LOMETHS. HuEk
BRI < Tx o T BED BB S W - M O Frs R
% in vitro (clonogenic assay) CIHNTL 2B &, %
 DHHFEFIC R L CHIEHMESY RITY. coBS, &
IR 313 B2 M H 2 D & BB B L T
5T LRARTHEOT, EAROTEAR T
MEPBARITOID L ORI > TEEDLATHS.
ZTTT, ARMTIBERBOBREOEEL IR, *
LU TEHBERERENCH L TS L kg o KES
ZHHL, BERoA LRI B ERO—oTH S
AV bPVFe—t (MTX) 452 =% & &
MTX WHESRER M FIR L - 8a MM e s
AT HH L RRE ORI ORI EE D OPFEREY ¥
U Tied. '
1. {Ee¥REOEE

REER R MEIERECH BT LM (tro-
pho-blast) DRFHE, F 7oiXBIUBIE S L O BHEAN

DRME X THRBTHD. AKBIILIREA (hyd-
atidiform mole), M@B@:{k%ﬂé (invasive mole), is

X OMFESE (choriocarcinoma) O SEHEMNEGEND.
{EFHEEDEA I N5 URTOMEMIEBE OB, Tl
BEDEREZ HDTH D, HMEHOEML Ober 52 1
X B LIOBBE I - 1.

19564Fic MTX R EME B OHRFCHEAY Ih Tl
KE, MTX BRI X 5 ik Cfibh s X 5
igh, TR (gestational trophoblastic
disease) DI OEMERIL 47%2, + U CHEBRT
1393%° [ ELE D BELD 5. ki 1962 £
MTX EHMFEFCSE L Actinomycin-D (Act-D) B4
DERNED Ross 5O 1T X o TN XN, ITIREREME
x5 Act-D BMH 51 X 5 BEMRITIEBEE T80
%, FEBHTIZI00% CH E Lk OWED RNk h
TWw3b. Ehi 1961 481 MAC B (MTX+Act-D+
Chlorumbucil or Cyclophosphamide)® A3\ 3> % high
risk fE) (FfabETHE) * poor prognosis fiEf| (F
BARE) 2ififT3h, Thd 0OBMRILATE T 80%?,
BETIOZOLHEIR TS, 20X 5Kk, MTX ®
Act-D DEAR X h BEMEB OB FAiE 2 &
LEBEHRONEB I B> TEC, FOEMRITHL
WHERIRR GO X VEAmELTE L.
Table 1 &%, FHRERABHC 51T % 373 FEH|D
FARA956—1984), WL, A2 IERRL R L.
FWMEER L U7 v A (bHEIBOOF (1956—1963)
DEMRIL 58.1%, MTX R X0 Act-D 2UEAXHh
T (1964—1972) FDEMFIXT6.2% L, MAC
RS high risk EFCHETIh S & (1973—1984) &
RERI292.5 %5 E L 7.

HBZHITIR, BAFRCHERBEREIEBOFEC
Db b3 100% OEMRTH B2, MEMI62.2%1c
FE - THYEEFF TR,

Table 1. Remission Rates of 373 Patients with Trophoblastic Disease
Period . . Invasive Persistent trophoblastic
(Agents) Choriocarcinoma mole disease Total

1956~1963
(Alkylating agents) 5/22(22.7)* 31/38(81.6) 0/2 (0) 36/62(58.1)
1964~1972
(th)( or Act-D ) 9/24(37.5) 19/20(95. 0) 36/40(90.0) 64/84(76. 2)
alone or sequentially
1973~1984
(’I‘riple therapy) 28/45(62. 2) 64/64 (100) 118/118(100) 210/227(92.5)
MTY or Act-D

* No. of remissions / No. of total patients (%)

(Chiba University 1956~1984)
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Table 2. MAC Therapy-Outcome in Recurrent Cases
Primary Therapy Cases R e’fnriesztig;em Outc;)):;ﬁh
MAC 1 5
MTX, Act-D
alone or sequentially 3@ 0

Total 4 (2) 5

() : Rerelapse

(Chiba University 1973~1984)

Table 3. Trial Chemotherapy and Results for Resistant to MCA or Recurrent Cases
—
Chemotherapy Case  Previous Chemotherapy Response Prognosis
W.A. MAC CR Remission
MTX + Act-D+CPM+VCR H M. MAC PR Death
CHAMOMA T.T. MAC NC Death
HU, MTX+CF H.T. MAC, CMA, ADM NC Death
VCR. Act-D, CPM VCR, MPL Remission
ADM, MPL S.K. MAC CR —Recurrence
CPM+ Act-D+VCR
S.K. CHAM
BLM, VP 16-213 CHAMOMA NC Death
Y.H. MAC, VCR, CA NC Death
CDDP+BLM+VLB
H.M. VCR, ADM NC Death
Y.H. CDDP+BLM+ VLB, CMA, - PD Death
Ultra high dose MTX+CF H.M. CDDP+BLM+ VLB. ADM NC Death
H.T. CHAMOMA, CMA,, ADM, MPL NC Death
Remissi
_ Act-D+CPM ° 0.T. MAC CR emission
/ — Recurrence
Moderate dose MTX+CF 0.T. MAC. Act-D+CPM PR Remission

CDDP+VCR+BLM

(by Drug chang)

2. MAC EER & (ERE

MAC SREIIBER ORI S\ THFET RS EMR
DO EY L ieb Lich, F0o—KT MAC #EEORA
b B ihdte. EREEE 9 fEflicxT 5 MAC kX
U8 MAC +vincristine (VCR) #ic k 5 HiBEDO

(FHek2) %, Table 2 12 ¥ & »f-. MAC FREHKR
FUTc 6 fliext LT MAC %%\ MAC+VCR #k
FREAT L RN ERE LIEFORTH b, F HRERE
BIHIE L 3 fk MAC #C X D B LI, FOW
2 GNTHEH I« R E L.

DX 57 MAC IEHUEMNT % L C, Bagshawel? {1
MAC i hydroxyurea, adriamycin, melphalan, VCR
D4AFE ML, chEI0AMK b > T35 “CH-
AMOMA” ik a#IE L . Surwit 51213 CHAMO-
MA FED4 B % MAC HUHRAES) 6 1 #E L TS flo
Tt W& L, ¥ Weed 519 13 poor prognosis 18
Bl 10 o fEfRE S LTV 5. Newlands!ix, 3H
Wi ER24m) . Cis-platin (CDDP)+VCR+MTX
DEFRSEEEHETT L, Hxh 8 #l, Uk 7 DRI E W
ELT\w%. Surwith!® 35X 8 Schlaerths;® (33EHAY
IRICER 7 h Zh 2 fiie CDDP +vinblastine + bleo-
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Fig. 1.

mycin O &F|BFBPRER TV FOHF M2 < ML T
W5,

THRFERABRC B\ T, MAC IEF G LT
1T o Te BALEFE O RE % Table 3 1 % X Hi-. MAC
+VCR i X b 264 1 iR &M, LiL CHAMOMA
PR 3 B AT L 7ehsihifiin {, % CDDP fffs
HBELBRL, Zoft MTX KERSSTH Hoh%)
FxBbhinh -1,

J4, Etoposide (VP16) & X A IERERE DA FH:
BREZIR T3, VP16 BIRT 62%') OEMfm
bh, fBFOE (EMA/CO #E:) I - high risk
MBS TULDEMIE OO RE N D 5.
Newlands (¥ Charing Cross Hospital "CF - L %
FHEGI D702 XA A RRTH », CDDP % VP16
I EDEKPHC X - TitEE IR TE 304 Lhiw
L 5@’<’C‘1‘ Zlea)

PlEd~7z & o, AN I ORI 3o\ TEE e
WEEX I E TERRMET, 29 2 EHTH S
AR T & EEHRER X Otk 2 KRR EEL 5 2 Hks
BRAINTW5.

3. AVbPLFE—IEEDOAN=X L
3-1. XY L *t— bOIEAR

Metabolism of Folic Acid and Action by MTX

MG L DNA AR KL /iy, Fig. 1 R
Lic. ¥£I2 dihydrofolate reductase (= kEIERSE
JC{t®E3% : DHFR) T X » TR IT X h tetrahydrofolate
£78Y, K\ T N5-N-methylene tetrahydrofolate

(£ LERE) BB Eh, £ one carbon (C-1
component) A3 5 YA D A F AL FR T I F v
DBEARINTDNA 2 vHE—% v RN TE NS,

MTX 3EMRBHEHAIT, DHFR L& L CREER
EWEZIHS# L, dihydrofolic acid 75 tetrahydrofolic
acid DEAZIHT 5. £ OkHE, methylene tetrahyd-
rofolate 23RE3 % DT, deoxyuridilate 235 D thy-
midylate g4 23 IHI S T, DNA A EIh 2.
Liehi~>T, MTX OfE Mk Ao S # (DNA
ARID CBERIFRIN T, FEBRERKESETH
5.

3-2. EKAHImHE

MTX 2 FUEE IR L R T 5 o, 39 B+«
V7 =X THIlNC A Y, BERBE%TH% DHFR
ERA LR Tikisbinw. Mifalo MTX o—ifiz,

CER L) 712 3 v LEEEh T MTX-(Gln)
1-5 &0 D B RECHE > T b, MTX Otk
B, chb 3 RTELTHREIh TV 5. Th b
b, OEFHERM: © KT, @DHFR R0,
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@MTX o DHFRIZx4 % BAE KT, OMTXD
EYVIAE I AMEDEFDRETHS. .

B2, HMEEOREe MEEEMRE VT MTX
TS R LT 5. T3, MTX O HIKsEm I
WY, R 8 fuT 0w T MTX 48 iy
#%o DNA #RoZE(t CH-Thd © DNA @ ~DH h
AZoR) T~ (Fig. 2)®. BeWo, IMa, NUC-1,
HCCM-5, JAr, JEG #:o DNA AR MTX oI
A LTl X o at, GCH-1, SCH, HM #i3 10*M
DRI EE DR 100-1000 i) MTX T B\ T Hit
WThs. fEdiao MTX @&ZHu, Fig. 2 t&bh
X5, L TH—TcdDTIRRL, HMEHMETKE
7z heterogeneity 23\fFEZE L, EEERE BIT 5 MTX #EHiE
DR HMER 2 5 ,

Wiz, BB 15 MTX CH-MTX) ol
WEL Y A%, Fig. 3 wmlic. MTX offifapsiy
AL TR M R T 1205 CIE 7 7 F — ik
L, MTX ofifaEEfifas (1078M) X h A ) —
— & =<, MTX B 0.1% HyEiifapcind
AERTLAIEER. MTX Ofikafsac I,
Brex A ¥—EhAEhbF» )V 7T—%0 LR
(carrier mediated route)!® ¥ MTX A3 EHEE ORFIC

HCCM-5 BeWo
10° 1 1
5
|
\
]
10" 4 \
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Fig. 2.
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Inhibition of DNA Synthesis by MTX
in Human Choriocarcinoma Cells
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Fig. 3.
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Uptake and Efflux of MTX in Choriocarcinoma Cells
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Fig. 4. Dihydrofolate Reductase in Choriocarcinoma Cells

BRI IR IO BB 0 2o R # 2 b
HTw%. Carrier mediated route it MTX o4 fk
@ No-methyl-FH, 72 EAH WS LT EEEET
A, HHFEO MTX it AR 3\ T 2 OfE K DREsE
WiE3h, ZoOEERMEORETHS 5 L DO N
H%. WEHMREMTX Rk (Fig. 3 LB o MTX
DA 2t kbR (Fig. 3 TE) & < BTN
r—ANEKEBRBH, L L MTX itk HM #:2% o MTX
MW YRARIEZHD § - & F v HCCM-5 #i &[4,
¥ MTX Jir iy HCCM-5 8 X D & 5%\ Eipo i

PR D AS ORI, WHERHRT 2 ETHRBRI ST

WHEERTIE D 58, O LETF 5 TR, Y
DHEFINEL D ARCREEHN R Th, Hfas~ Okt
O I h T NIEEY O MR RE LKL 72 5 O TRif:
YEHEFBEL 5 5. HBROEMER AL L K —E
DEBZT, FIORL IR CHRTE BT
L5Th5.

wic, MTX oENEFECTH% DHFR O&MNE
HER~(Fig. 4. #MlaNoBEKEHE, MTX R
LML T, MTX BZHEHRE EEVEARE DR
% (MTX [t HM ¥ CIla R bk & RS T h - 7ont,
Z O DWW TE R T %). DHFR #inic X 5 MTX
it P, MTX SR TR 3% & DHFR 23
DU THitHEOREMET T 2T b O &, TEEEM
BEUIWOREHER) S O LKA IR 5. it ARge
FETR it MR T1X, DHFR Ef&F2 8N gutt {4 (double

minute chromosome : DM) & I1fi¥+ 5 DNA element
IR L T T DM O d 223, MTX %EHm B
WOMREER T2 L L A DM oKL AT 5. s,
PN EE e I Tl DHFR SE(EFhvEd s fhpic 1
—R A% (homogeneous stainning region : HSR)iz
BIFEOLTw%. Lal, BERERICBET 5%~
DEGENC BTk, DHFR EEFOMIBE LB Ch
o727, DHFR L@% ORBERIC b LIk EEE
T, ZOBEMXER M B\ C Mias2c £ > DNA
TR (R RO SHD w FRT % = & avoqs
T2, DAL messenger RNA (mRNA) pif
e & % DHFR A OHT, DNA o DHFR 3%
BFRAETH 5.

— AT, EEAROWMC DNA O gene A34HE3
Dl TR, Br (EERRERER) OfRE
(X DHFR ® mRNA OMCHEL T3 E Sdbh
%. DHFR & MTX fitth: & OBF@E B\ T, X 5 1
DHFR & MTX L O BRMED KT AHE I T\ 5.
MTX 2GR ZB T -»iiy, DHFR L #414%
{2 0NEMRH 5. DHFR & MTX L o Ffd I ES 1T
FOFEARERAER LI VWOT, KicHiano DHFR
B otcl LTh, MTX KX BHEYZFR S
it R_3 o ERWRETH B, Hax b, WEBTS 7
R—=v 7 UTHRHEZPT> T3,

MTX o polyglutamate #li%, 3EEsD polyglutamate
L FtRe, M OEBMEENE L MR Z E 23
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(HfA b~ BB & Fuc < ). 22 fifapy o DHFR % s
T 5 7=0iciX, MTX % polyglutamate (b X h CEWHH
WEIFHE SR Th203EFTH 5. H HED MTX i
MMM TIZ 2 @ polyglutamation 2MEF LTk, =
D —DD 2 h = X 4 EEZBR T B0,

4. A bl Ft— MEEHERCHTIHLL
{EBREORE

4-1. in vitro and vive (T2 ER(EFFEOR
3t

MTXi%, BES X OWMEEEOEKTHS. L
Do T, MTX 08 535551 5 ledici, ¥ T3 Eid
B3 % MTX OB R A EE s X OB s 4 50 %
LENRSD. Fig. 217 Lk e, MTX 2 b ke
D HCCM-5 B 13 5 A/ VI BSR4 10-8M
T, BEHMOMERECE W Tk & OWEEELL EAULE
THH 5. K, MTX OFRHLEERH % Hed % i,
1078M $EE D MTX f748 T IC B A o 185 4 7~ e

(Fig. 5). MMIHANY, fittEtkaiivC, MTX #4.2
H DARERE B i S i,  MTX BR)UBERSR & 1K
ZDmE HCCM-5 i s\ T % 4885 HILL LR ETH
D EMHEBHL .

Wi, MTX FifttcErs HM #ifac it % MTX o4
RaPST b $A % & DHFR bk & OB % -~ (Fig. 6).
DHFR 0Diftix, MTX2 #IlNC A - T % & 6 B
DB v3inT, 9H:ME TIRAEATDO® 3 —4 Z12
ERLCE~ 2% B L 20BBDT5H, 48RE s
WCh 2 fEOEMRHEFL Tk b, HM {3 DHFRoD
BRI X > T MTX B LTV B 2 EAREBI RS,
FoC, COBFRERED Vv v vE4% (DHFR 0
M) BB EN T &S b (HM Mgk 21 7
D) MTX fiftEFeRA WHETIZ i\ e o S 4 %
o, LUF oA B R 1T - 7.

MTX fitth HM fifmc w425 MTX & fliFl & o ee
%, DHFR Ew g 3i~7-. Fig. 7@ MTX &
Act-D OBEER R LY. FOREEEMIT, 1075M MTX

- O==0 iv. 450mg MTX
0 im. 20mg MTX
®
o
7.
£
)
£
E 107°
©
<
Q
Q
Cc
o
o
x
-
2 10
-8 .
05 s 12 24
Hour after infusion
Fig. 8. Pharmacokinetics of MTX in 450mg IV Injection or 20mg IM Injection
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BT 2 f5ic B, Act-D (1078M) 8:%1H D\ ik
Act-D (10-3 M) +10-3M MTX ffH ALEE CI3 4P D
WAL W% TH -1, —J, 1005M MTX & 10-8M Act-
D OfiARIC X » TREHIBIRIT RO 1/20 b L.
CDC XX, B BHERO AR T ORFELDRIT
o, AR OWENEET, HM a1 5
FEFIEM: A& &tz 10°M MTX L 1073M Act-D
DRGNS HNTH S Z LAREIhic.

PR D 3 B T, MTX+Act-D+VCR DAL
#H MTX it HMAIC 6F U Tie K & 7o sl RgAaE #7)
HRHEARL, Fhx— Fv v 2ABHHM 80T h
MTX+Act-D+VCR O &8 B d & JEE s i 4
AL 228,

4-2. |ERE

KEACFBREORR AR, KD b OF L\ LY
WA T - T,

¥, /o MAC #iic k135 MTX 8 bidi & (it
P L ORI OV TR MBS T AR L
B MTX e Gt B U, ol o MTX

WESY HPLC I TER LA, MAC7r |} 22— 0D

MTX D » o g X
Ao
hCG(IU/D)
10,000} §0re
[ ]

o—— U-hCG by HAR
o==-05-hCG by RIA
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20mg i fe G-, B 1 BRI 107M D

PR R L, G %2ARE TR 107M DI E 7R,

V2 i— b Ay bR FARGRLTMR S B EYT S

(Fig. 8). #EBsmMiincy35 MTX Ofhic Vi s

X OERNMBERE N, DT OE R TE 2 1078

MMTX CA8HHIL ETH b, MTX20mg ¥ 544 C
T DRBEEHEMcT I ENTERG. 22T, MTX
B 55 48 iR TR RS 1073M % IRk T& 5
PrLEe Y — a2 vt P AV P ETFARHCTHHE LT
Kbt FOKH, 450mg DA ERY-3 5 s RS

h, 450mg FHER G- A EiEY 20mg fHERE & i
LT Fig. 8 t5kL7. MTX 450mg Ll cid 3

M €~ 7 %L, FO% 2T 52, 12
I 1078M % L C A8 M Js > T b 1073M %k
LTS,

Lh b0 R b ofs e e, MTX(450mg) +
Act-D (0.5mg) +VCR 2mg) O 3FIHH7r 2~
(MOA##: : Table 4) # it LT, MAC EHiERT
Yk O U BRE I R L BIE8A S 0 SiM A 1} D ¢
EinTE#. Fig. 9ic, MAC Rtk iyst G o —

200k %S
T
vl
)
. 1
100F &\
]
& %
50t \ I
I
| Ak
] \'
\ \
‘. :
10f ] J
7 !
5_
1 L. L A L L i A :l L 1 L 2 I 1
8112 821 2 3 4 5 6 7 8 11 12 '831 2 3 4

0.T. 32y choriocarcinoma

Fig. 9.

Chemotherapy against MAC Resistant Choriocarcinoma
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Table 4. MOA Protocol

Di: MTX 150mg (bolus)
300mg (drip infusion)
for 4 hours
Act-D 0.5mg (bolus)
VCR 2mg (bolus)
D:: Act-D 0. Smg
Leucovorin 15mg (i.m.)x2
Dyt Act-D 0.5mg
Leucovorin 15mg (i.m.)
Dis:  Act-D 0.5mg

IEGIC X35 MOA #H:Dfeda i Lt ARHIE
BLM+CDDP+VCR+MTX o 4 FIHHCd 38 #{L,
VCR+MTX+Act-D+CPM+VP16 s L & jiif#k %
RL Ty, MOA BHECRHERMCED o LN TE L.

5 & » Y (I

MTX (X O 3EFI T D 2%, MEEsET & Dl
KRS THERE S FRRERDO—2TH L. JHOENK
BV THEAIM B ENE DI A L O M Tk
D, AT B O FERH & i PO TR IR A R L Fe
> TS, MTX Ofif ik DU Tl b & < PR 2
NTE TINS5, ZORBEPR ORISR O+
TRy TV B LR b AL,

IR LTH—T2 L D TR, —DDEBRERTTR
THFERI LD THD . BAXEROMTIE Mk
Ho i e L €& ey, T XCofkicdbm Uizt
bR R BT E - Tovipv. 4o MOA ki
MTX fifthtR i HM B B H A LTch ikt h -
T, MERCKLTMAC X b MOABED HNERT
BHEELTHAEMN, HM ¥E 5 4 7R 5 MTX fit
MRS S Lhisy. LicdtaC, = DES
OIS T 2 BFEOMAO LR H  ENTETS, iz
T OWHBE L FIEHIC & » TR S 2 L A RBEH TR
[P

ARTEMTX 2 & 9 B, fhodig#ic ounwT
LMD HBEPMEFRELZ#H LS LTu B EHE V-
THELZ L, EHm O TR T X o HIE
LETIXRVDTERAHELEE R S.

3 B X &

1) R.H.Shoemaker and G.A.Curt, Cancer Tre-
at.Rep., 67, 833-888 (1983).

2) W.B.Ober, J.H.Edgcomb, and E.B.Price,
Ann.NY. Acad. Sci., 112, 299-426 (1971).

Heal th Care and Sci ences

3
£

5

6)
D
8)
)

100

11)

12)

13)

14)

15)

16)

17

18)

19

20)
21)

22)

M.C.Li, R.Hertz, and D.B.Spencer, Proc.
Soc. Biol. Med., 93, 361-366 (1956).
R.Hertz,J. R.Lewis, Jr., and M.B. Lipsett,
Am. J. Obstet. Gynecol., 82, 631-637 (1961).
C.B.Hammond, R. Hertz, G.T.Ross, H.B.
Lipsett, and W.D.Odell, Am. J. Obstet.
Gynecol., 98, 71-78 (1967).

G.T.Ross, L.L .Stolbach, and R.Hertz, Ca-
ncer Res., 22, 1015-1017(1962).
D.P.Goldstein, P.Winig, and R.L.Shirley,
Obstet. Gynecol., 39, 341-345 (1972).
M.C.Li, Med.Clin. North. Am., 45, 661-675
(1961). '
W.B.Jones and J.L.Lewis,
Gynecol., 120, 14-20 (1974).
C.B.Hammond, L.G. Borchert, L.Tyhey,
W.T. Creasman, and R.T.Parker, Am.].
Obstet. Gynecol., 115, 451-457 (1973).

K.D. Bagshawe, Ann. Acad. Med., 5, 273-279
(1976).

E.A.Surwit, N.T.Suciu, H.J.Schmidt, and
C.B.Hammond, Gynecol.Oncol., 8, 110-118
(1979).

J.C.Weed, D.E. Barnard, J.L.Currie, L.
A.Clayton, and C.B.Hammond, Obstet. Gyn-
ecol., 59, 377-380 (1982).

a) E.S.Newlands, Seminars in Oncol., 9,
239-243 (1982) ; b) E.S.Newlands and K.D.
Bagshawe, Br.]. Cancer, 40, 943-945 (1979).
E.A.Surwit and C.B.Hammond, Obstet. Gy-
necol., 55, 565-570 (1980).

J.B.Schlaerth, C.P.Morrow, and A. D. De-
Petrillo, Am. J. Obstet. Gynecol., 136, 983-985
(1980).

E.S.Newlands and K. D. Bagshawe, Eur. J. Ca-
ncer, 16, 401-405 (1979) ; E.S.Newlands and
K.D. Bagshawe, Cancer Chemother. Pharmac-
ol., 7, 211-214 (1982).

a) R. L. Schilsky, B. D. Bailey, and B.A.
Chabner, Biochem. Pharmacol., 30, 1537-1542
(1981) ; b) F. M. Sirototnak, D. M. Moccio,
L.E.Kelleher, and L.J.Goutas, Cancer Res.,
41, 4447-4452 (1981) ; c)J.1. McCormick, S.S.
Susten, and J.H. Freisheim, Arch. Biochem.
Biophys., 212, 311-318 (1981).
R.J.Kaufman, P.C.Brown, and R.T.Schim-
ke, Proc.Natl. Acad.Sci.USA, 76, 5669-5673
(1979).

R.C.Horns Jr., W.]J.Dower, and R.T. Schi-
mke, J.Clin.Oncol., 2, 2-7 (1984).
J.H.Goldie, G.Krystal, and D. Hartley, Eur. J.
Cacer, 16, 1539-1546 (1980).

R.L. Schilsky, B.D. Bailey, and B. A. Chabner,
Proc. Natl. Acad.Sci. USA, 77, 2919-2922
(1980); I.Fabre,G.Fabre, and I.D.Goldman,

Am. ].Obstet.

NI | -El ectronic Library Service




Japanese Soci ety

23)

24)

25)

26)

of Pharmaceutical Health Care and Sci ences

W BE 3 % Vol.15, No.3 (1989) 165

Cancer Res., 44, 3190-3195 (1984).
WETHR, BARE BRAR— BRREE,
Heei@ak, 35, 1611-1616 (1983).

S. Sekiya, S.Shirotake, T.Kaiho, H. Iwasawa,
M.Kawata, K.Higaki, H.Ishige, H.Takami-
zawa, and M. Minamihisamatsu, Gyxnecol.
Oncol., 15, 413-421 (1983).

WETH R, EARE RRFE— HRRHBE,
H sk, 36, 2517-2524 (1984).
L.F.Johnson, C.L.Fuhrman, and L. M. Wied-
man, J.Cell. Physiol., 97, 397-406 (1978).

27)
28)
29)

30)

R.C.Jackson and D. Niethammer, Eur. ].
Cacer, 13, 567-575 (1977).

BRR®BE, M 1B, BRE—, #EXH, B
DR, EROER, 33, 197-205(1984).
BRAE—, $HMEX, NEEN, BRRBE B
¥y —7F, 23, 2381-2386 (1987).
BHEH, FRAE—, DMK G BARE AR
BE, HERIE, 39, 36-42 (1987); #HisH,
MR, BRAE—, BEARE BRRBE, H
EEREE, 39, 933-939 (1987).

NI | -El ectronic Library Service




