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Fundamental and Clinical Study of Chemotherapy
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BE MTX, Act-D, CPM o =HIft ik (MAC) DOEALSK, MEEOEMRIIH EL T X,
MAC BEHUEBI DO FHIET 5 TIRis -, 230 B EF O T & thET 5 7odic, BFIEHIEREREMERH
X v LU HM fifa 2 fusd cmBE L (MTX 10-*M, Act-D 10-*M, MTX 10-8M-+Act-D 10-8M,
MTX 10-°M, MTX 10-M-+Act-D 10~*M), #ifu#5E, *H-deoxyuridine B » A%, dihydrofolate
reductase (DHFR)EMDOZE(L Az, CORREY S LR LT b 2 - AR BEBERBEZE TV,
MAC #¥: L o RE i Ui,

1. #fgHEdE, *H-deoxyuridine B v ;A2 D 1%, DHFR &0 B L X » ZicHiEER) R, MTX 105
M & Act-D 103M o FHHEIwmATH L.

2, (1) ZORBRER -V~ 2ADRERSE 2 FR L MTX 450mg+Oncovin 2mg+Act-D 0.5
mg O =FIGAEE (MOA) %#FENE 5 Al i fy L7,

(i) MACEETHEE LSBT R30C, 2861, T1.7%0EM L1z, LarL, 84, 28.6%21FHI,
MACEBETHELER, 140, 12.5%0"EML 1.

(iii) MOA #Eix, MACEHREH 2 Bl &1 5 FliciTyv, £MEM L, BRI T MOA B
BEIXMACEEI VEDTH S LEATRB I,

Synopsis Since the introduction of MAC therapy in 1973, choriocarcinoma has become one of the most
curable gynecologic malignancies. But in MAC resistant cases, the therapeutic results have been unsatis-
factory. To establish the proper therapy for MAC resistant choriocarcinoma, fundamental experiments
with MTX resistant HM cell lines were carried out with the aim of their clinical application.

The effective combination in the treatment of choriocarcinoma appeared to be 10 to the minus 5th power
mol of MTX and 10 to the minus 8th power mol of Act-D, considering its effect in cell proliferation
inhibition, deoxyuridine uptake inhibition and dihydrofolate reductase activity suppression. Taking the
effects of Oncovin confirmed by the experiments with nude mice into consideration, a combined moderate
dose of MTX, Oncovin and Act-D, namely MOA therapy was used. The protocol of MOA therapy is as
follows : The first day, MTX 150mg bolus, 300mg drip infusion for 4 hours, Oncovin 2mg bolus and Act-D
0.5mg bolus. From the second to the fifth day, Act-D bolus.

MAC was effective in only one of the eight recurrent cases, but on the other hand, MOA was effective in
five cases of choriocarcinoma including two MAC resistant cases. Therefore, MOA seemed to be a more
effective therapy than MAC.

Key words: Choriocarcinoma » Chemotherapy * Drug resistance * Moderate dose MTX
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1. &

XHEIT 1973 ~1983F D 11 FERNIC T HERFEET
ABFCHEBE L I-MERL2OITH B, =D 5 539l
X, RERDBEETH B MTX, Act-D, CPM 0=
FOtAEE MAC) CcHBERTo, 5 (BF
FEG 2 Hla &) BEABIERTACFHELT
MTX, Oncovin, Act-D o =F|pf FifEHE (MOA)
THRE LT,

2. WFRTTEE

1) In vitro 55k

(1) MTX 10-°M ALEEEr o #l fatEsE

MTX 107%M/1 ¥ bo % 2 #5ml & 1 HCCM-
5 BeWo, IMa'®, JAr, NUC-19, SCH®, JEG,
HM # B9 & 1058 % 2260mm O 7 5 A F» 7
Culture dish (Falcon plastics) %L, 5%
CO,, 37CTHE L, BEHEBIEERL TR
L, 0.25% bV 7~ VIR T 5 ~ 150 bk, ¥
Bz gD, 0.05% 727 V &R & VEEQ@E, ME
Wa ATl B H Lk,

(i) HM #Ra o FrjE FI LB R O #1 g

HM i fg10%E /5ml % 5 %6CO,, 37CTHZE L
o, BUERIOMESME MTX 10-°M, 0.5mg #
SR M H4 T 5 Act-D 10-°M, MTX
10-*M+Act-D 10-*M, MTX 103 ~10"°"M (245
BIEElog K TF), MTX 10°~10—°M-+Act-D
107*M <, Act-Dix 1 H 2 RffEl© 5 H, MTX 12 5
A RS LI 2 {707,

(iii) HM # 2 &1 J& # 4L B I o*H-deoxyur-
idine Bt D 3A &

HEmE39%E 15

WEv v Fr—oave 47 HM M
2X10MEREERE L, 48RFRIEEERL, MTX 107°M,
Act-D 10M, MTX 10°*M-+Act-D 10-3M,
MTX 10°M, MTX 10°M+Act-D 1072M AL

B (MTX 24K:R, Act-D 2 B¥fH), *H-deoxyur-

idine (1xci/ml, New England Nuclear corp.) @
FIBNE b A % Ball et al. D FE:2 42 Tl
ELT,

(iv) HM il fa 51 &l AL B By o dihydrofolate
reductase (DHFR) {&E#:DZE4L '

EHFUE 2 v F e — 2B L OMTX  1072M,
Act-D 10*M, MTX 103M-+Act-D 10°®M,
MTX105M, MTX 10-°M+Act-D 10-%M 4L
3, 6,9, 12, 24FFHIIcfifak A v h 7 b o= &
J =TI U7 R0, Iml i NADPH Iml, 1
mM dihydrofolate 0.1ml #/n%, OD 340nm =
BITHEREEOW X v, #a DHFR &%
RIE L7,

2) M MTX EERE

MEMEEBBEZ L MTX 20mg #1E (n=10),

1, 3,6, 12, 24FF[#E, 450mg #FE(n=10, 150
mg, bolus, 300mg : drip infusion), 1, 3, 6, 12,
24, 48, T2RFRA# R, Meh MTX BE X en-
zyme kinetic ¥ CHIZE L7z,

3 {bEFE OB R E

(LR O SR E L, VR R AL
& B2 OMEN AR O B S R T A%
X ofe?,

(i) Complete Response (CR)

IR hCG M 4 BU Ewwhbic v, LT LH
VSOVERRER LS.

(ii ) Partial Response (PR)

RHEhCGHENLH VA FCTFHT 22, 4
BURNECE ERA YR TEHA.

(iii) No Change (NC)

R hCG E31,000IU/day LA Fic FRES 2 23
LH v F# 69, 48%3&C1,0000U/day
Pl b BEF 2R 0, AEROEX R TV 5856,

(iv) Progressive Disease (PD)

R hCG 0 B, AR, % 721%1,0001U/day
UTFceLH v_AMY OB FTET 52, 48
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1. MTX 10~*M 4LE R o i fabEsE

SEEOMEEME A MTX 10°M THLE L
TeRF O MR PETEIIHIRh R, ToORE X h 3F
waogbhite (K1),

D & & A EBEFEINHEI DD B A Te\ I (RS
) . HM, SCH, JEG, 2) =h[#f : NUC-1, JAr,
3 BmECHRBEISNEH ISR (ERTZ®
#) : IMa, BeWo, HCCM-5TH D7z,
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K1 Effect of 1078M methotrexate on the growth
of choriocarcinoma cell lines in vitro
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2. PUEFILERREO HM MHAgHEsE

HM # K o HLIE FIALER R o> BEFE H AR L 2 1
AT, MTX 10-M CrEBsEIEIE & 5 33,
Act-D 10*M, MTX 10-*M+ Act-D 10~2M 413
Tk, 6 HBLUEMIRBEE I ADLR S5, 12HH
a2 v be—-11.6X100x L, ThFh3. 7
1.3X10° (=2 v b »w— 1 [423.1+8.4%), 3.2+
1.5X10° (20+10%) THo7c, MTX 10-°~10"°
M B -crk, 8 HH2biifasgiEmsl, 128 Bic
139.5+5.6%x10* (5.9+3.6%) (p<0.01), MTX
10-°~10"°M+Act-D 10*M /A%, 6 HE X
b WIEAIA, 128 H 2 135.14+1.3%10* (3.2+
0.8%) (p<0.01) &, MTX 107°~10"*M, MTX
1075 ~10~°M + Act-D~8M LIRS 1= 7 D #H f 14
FEINHIZH R 2 R ed I,

3. PUEAAEER:, HM #ifeo*H-deoxyuridine
B D A &

P A AL E s HM # fa ©*H-deoxyuridine ©
B AR 3 ieRmd i, = v b v — ke Act-
D 10-8M, 112+14%, MTX 107¢M, 109+11%,
MTX 10-3M+Act-D 10~*M, 75+11%, MTX
10°M 8+4% (p<0.01), MTX 10*M+Act-D
107®M, 6+5% (p<0.01) THH, MTX 107°M,
MTX 10-°M+Act-D 10-3M ALEB Iz HEEOE T
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¥
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i Act-D10°*M
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Days after Seeding

X2

Influence of MTX and Act-D on cell growth in HM cells
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=
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71 7h

Act-D 1M MTX 15tM MTX10M MTX10M MTX10M
Act-Di0M Act-D1iM

- '3 Inhibition of *H-deoxyuridine uptake in HM
cells treated with MTX and Act-D

ERDIC,
4, PUEFINFER;, HM #fao DHFR &%
PUEFIAEE% HM Mg o #&ke9 DHFR &% 0
BN 4 wor3in<, MTX 10-2M, Act-D 108
M, MTX 10*M+Act-D 10-%M, MTX 10~*M -+
Act-D 10~*M LI <3, EEFIMNE 6 KRty — 2
&0, 2v e —-110.5+1.4mU/mg icxf L,

HERESIE LS

(n=3, mean*SD)

30 -
?
3
é =5
20— OMTX 10°M
>
= f
b -8
g =% MTX107M
Q o
g I____ I{ MTX 10 °*M
3 L R DT Act-D10*M
© 10— Control
: B
g d Act-D10*M
____________ _I{MTx 10°M
Act-D107*M
1 L L L L S
0 3 6 9 12 24 (hrs)

Incubation time

X4 Effect of MTX and Act-D on dihydrofolate
reductase in HM cells

T 023.5+2.5mU/mg (p<0.01),14.0+2.5
mU/mg, 12.9+1.9mU/mg, 22.4+2.1mU/mg
(p<0.01) & MTX 10-*M, MTX 10°M + Act-D

M/ |
10 3
=== MTX 450mg | 150mg: bolus
{n=10) 300mg: drip infusion
5 for 4 hrs
107 —o MTX 20mg: im
4 (n=10)
- {Meant SD)
10
b
10'7 :‘
-8 ".
10 s brs)

12

Bl5 Serum MTX concentration
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10-*M LT HEEIC EF U, FEFNIR24FRFH5
i, 2v b r—210.1£1.7mU/mg izxf L, %
nF115.8+2.2mU/mg  (p<0.05), 6.9+1.4
mU/mg, 10.8+1.8mU/mg, 4.8+1.1mU/mg
(p<0.05) & MTX 10*M AAECcHEEI -H,
MTX 10-*M+Act-D 10-*M A THBIE T L
7o, MTX 10°M ME T, 9By -2
34.1+4.1mU/mg % & v, 24K5RI4£1320.1+3.0
mU/mg (p<0.01) BB EH LXK,

5. Mmrh MTX BE

MTX 20mg 1, 450mg #vEm ok MTX
BEORBHANEK b rT, MTX 20mg #
BRTE, 5% 1BECTREMEL25+0.75X

IINFR A

83

M EUTF) ©hote.

I, FRRBUE

1. MAC ¥ & MOA B D BRI R O Ht
- MAC k& HM fifnicxd3 5 1 O pliiE & #
L MOA #k (R 1) OMERICTT 5%
SR D HBHTE 2 1R

MAC B CIHER L B 113951 C, BB
MEREE33%Ih, CR 221166.7%, PR 1413.0%,
NC 7 #121.2%, PD 319.1%, FEEBEMTRE
6 Bith, CR 6 f1100% TH ot EBHMEE T
CR DEFI22451 8 $136.4% 7 FHF, MAC =T
YRR, CR 14112.5%, PR 3 #137.5%, NC 4

10°M & & b, 3HHE, 9.44+4.1X107"M, 6 K %1 MOA protocol
i, 3.76+2.3x10""M, 12F§fH], 1.62+1.36X1077 D, MTX 150 mg (bolus)
M &, #E5H120:R % ©107"M wifER, 2485 T 300 mg (drip infusion)
for 4 hours
—8 > -
2.24+2.0X10 M K F L7z, Oncovin 2 mg (bolus)
MTX 450mg #EE©1, ®5-5AH 1 T Act-D 0.5 mg (bolus)
B EfE1.26+0.3X10°M & & 9, 3], 1.58+ P e 1(;-5”1(g_ "
eucovorin mg (im)X
0.5X107°M, 6 K§f, 6.4913.6X10-°M, 12Mk¢f], Ds  Act-D 0.5 mg
5.4+3.4X107"M, 24KFfE], 6.03+4.2X1078M, 48 ~ Leucovorin 15 mg (im)
B, 1.43:+1.2X10-°M, 72/, REEELLF (1078 Dis ActD 0.5mg
32 Comparison of response rate between MAC and MOA
Response
.. | No. of
Metastas
CLstas | cases Mg PR | NC | PD
MAC Initially treated with MAC Ei% 32 2% (1) g S
(39 cases) Recurrent E.—}_% 8 1 3 4 0
MOA Initially treated with MOA Ef% 3 3 0 0 0
(5 cases) Recurrent E-_}'% 2 2 0 0 0
# 3 Result of MOA protocol for choriocarcinoma
Case Age é}fggggﬁgt E{ic(r:tzft(rlnljepllt) Metastasis gfgr’ril%ltlls] erapy Response
0.7 32 FTD 3,200 Lung MAC, Act-D+CPM CR
MTX+VCR+BLM+CDDP
S.T. 49 HM 3,200 Lung MAC CR
Y. K. 38 FTD 102,400 () (- CR
S.Y. 44 FTD 256,000 (= (=) CR
S.S. 52 HM 25,600 () (= CR

FTD : Full term delivery

HM : Hydatidiform mole
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84 BRI 3 (LR 0 SRS OHR R B 58 HEERRESYE L 5
BI50% < 3>t DR 2P LTS, CR 241, 100%TH 7,

MOA FHECTHRBR LB IS5 It GE3DH)
EVEEE L LT MOA SR T o SEERB M MTE
¥ 3 firk, CR 34, 100%TH 5, %7z, MAC %
LCTEMREEHR, MACEER CTHEBEERPR T

# 4 Case O.T. 32y 2G1P

76—8
76—10~77—4

Hydatidiform mole

Trophoblastic sequalae

Undetermined '

Act-D 2C. MTX+ Act-D 2C.
{Triple 4C.

—Remission

Recurrence (I)

Triple 4C.

— Remission

Normal vaginal delivery 2,660g (%)

Recurrence (II)

Act-D+CPM 4C.

— Remission

Recurrence (III)

Chorio carcinoma

hysterectomy, triple 2C.

Act-D+CPM 4C.

MTX+CDDP+VCR+BLM 6C.

MTX+ Act-D+VP+CPM+ VCR 2C.

MTX+VCR+ Act-D 6C.

— Remission

78—2~4

80—6
80—10~12

81—12~83—4

hCG
w/\
10,000

2. GEAI

O.T. 32i%, 2G1P
FERRERIIE 4 1RT03, 19764F 8 B RRIRA A
NEERZE, 10 A HRESRE GEROBASR)
=T, Act-D 2 2 — 2, MTX+Act-D 2 = — %,
MAC 4 a—xCEME L2, 1EH%hCGCHLE
A, MAC 4 = — 2 CEM L7, 19804 6 A, 2,660
g DR BEE W CHE, E# 45 AT, hCG
HLH, Act:-D+CPM 4 = — 2 CE#, L L10
» RRICER, TERHL, MEEL2mIht,
F OB O IERRE LR, i hCG D#RBILN 6 1c
N

R hCG T EREc L v 2% T, LH v
VIR LTz, 19 hCG it MAC 2 = — X, Act-
D+CPM 4 =2 —2CLH V_AKTREELLD, &
BRI L 5 —@t ER iz 2HEEL e
%, MTX +CDDP+VCR+BLM 0P 6t i %
®, 6= — AT 5 bMagRELed, m
# hCG ZREHI A1 10mIU/ml A LD E% &
b, EREARALR, BEOFYELY, K
B, ol Rd hCG 133,2001U/1 L B EA L
DT MOA EEZ T ok, Zhic X v ifid hCG

grizezt 2 3 4 5 & 7

X6 O.T. 32y choriocarcinoma
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2 LH v_A KT, MlagREEL, 52—2
DBEILERE R T O, B, 3EROBE
FCHEEOHBEIALRTL,

% K

WEBERT5 b2 & A RERL, MTX
& Act-DTH Y, WENEEE, o FloHH,
BB LT v F ALK R I 2 e ZHBF R
(MAQC) TfT 5 OB —BEITH 5 H, EBEME
FEOBEMBIIRIETH L T2 ", MAC L
TEMEPELRICES, B, 20 2EMNCH
U CIRBESL L Ia R e <, HEHI 0B R
T5Z &M Tan?,

T, MACHEFHEDOHEIL EDRERTIT O
ETHAHH D, Badk, P — 2ADEFET HCG A
LH v~ e TR L34, MACIER M L ¥
WL ¢, BIREOEFE R T oTCE e, LasL, MAC
EHEGI =MTX EFUHEGI & 135 2 Tighe,

MTX M i, MREO /L b
MTX B b A ZAKTF, BT, dihydrofolate
reductase (DHFR) 0 &#), BERELL E0E 2
BT % NIz Hy b gA B O R LT
i, MRS MTX BEO RS, T7b MTX #
EEoEmck Y, PHEETRWTETD 3,
MAC w5 MTX 15~20mg 0 5& T
BohAMPEER, 107~10°M THH?Y, &0
BRI BEEIEIR R 7 < & $107°M THilig
HIEEE S h A EREMRE L B Y, TORE
%, moderate dose MTX O 5 CTEBFEETH
%, RE, BADO MTX &7 » b 2 — VI,
moderate dose MTX % #HE M3 5% 3 0%
WIDINe22) e N CERIRIYICIE, A7 &b
moderate dose MTX (1g LAF) ##ELCLE
mxE b WESI, MTX EEEMNEE 25
RETH5.

¥7=, MTX MttEF »—21c, DHFR D&Y
Bmnd 50, SHEERCHG, SHIEFER
EEBREOMEBE X v L HM Mg % bt
R L, FERFA91 DHFR &0 B 1LE &
5L, EHOEKG ~ IR TY—2s% LD, FF
= MTX 10-°M ALBE24BE R ICIE, = v b r— 2
D 2 EDEE IR,

lj\ﬁfm

85

oz Lk, DHFR o BWsEm, BHzts &
bz, MTX &, HEpEREI DHFR &
R EAET L Y, MTX g o —RT T
BAHUREH S E 2 bRt, €5k, Act-D 10*M
W, 24KiMItE o DHFR k= v b r—1 0
¥2/3cHb, MTX 1075M & Act-D 1073M % 6f
AT5 &, 24RFHBRICEBERIE,
DEI/2E T Uiz, Act-D o BB, Act-D B4
DYEEHE L & I, FOBEFIIRBETH BN,
DHFR &Moo EA 28 2, MM MTX ofifE
BRAERIEDZ L bE 2 bhle, HM il
w3 A M BEsE, *H-deoxyuridine HX 9 3A Z s
b AT PEB SR, SEEE LR OMEE
FoHciE, MTX 10-°M & Act-D 10*M o ftH
NEFTHD, 2— F=2 2 BHE L7 HM #ia
D EERAVEEFREE O 5 5 MTX 12 Oncovin O 6 B
DHEEYGENE N & X b, MTX 450mg+
Oncovin 2mg-+Act-D  0.5mg O =H6F Bk
—MOA BE—D 7 v b 2 — L RERE, vk
FIE 5 BhefTy, MAC BB & 1T O MR 3961
ERBRRR A LR U, FEERBMMER T LT
1%, MAC, MOA #= & CR100%ThH o, L
p L, EEBMEMEERE X LTk, MAC B, 3341
dr CR 226166.7%CH Y, 2 b 8H4136.4% 1 HF
L7, MAC ¥ cHaER, CR 141, 12.5%,
PR 3 #137.5%, NC 4 #150% & + 4 s R 115
L RTaoyole,

MOA B THE L LEBEMERE I, MAC
e PR OEFTH AL, 26Ed CRTHD
fo, B RIS s\, MBI L ik, MOA #
B MACHEEI YV EHTHS EE L LRDD,
51, SROEFOEBEBEI MR, WHD
WHEBIEOED LT BHTHA D,

X ®

1 mEEEF, EmEEX, M B, BRRWE XK
FHEHUMMBR X3 % 8 A8 Methotrexate
W, PERRVAIE, 43: 253, 1981.

2. TEEHF, REES, I &, SERWE, B
th R, BEEME  SEESEREE A R - ¥
v Ak AV KBRS RE BERE 33
2055, 1981. :

3. nEE 1% BARD AR OERMRHELE

a2V hwr—J
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