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EaOLPEEFNONEEEREZM L y— 7z A BRERTIA ESIHE BREEEE
BUWTHAA. AW -#late FFE@EEG%kO HeLla M8, & FILEHRD MCF-7
Ba, E¥b Me#FMlE “Co HovRBHTHEEATEM(E LA WIS8CT-1 @l3TH
3. %1, F¥t MEE LT, E¥E MARBEROBHFMB(WII 2B . XKH|
OHEIE, IO=—MEETHRE L. B LRSS, REERFIE LT, cytosine
arabinoside (Ara-C), 5-fluorouracil (5-FU), 6-mercaptopurine (6-MP), methotrexate
(MTX), #EHEMEELT; aclacinomycin (ACM), adriamycin (ADM), actino-
mycin D, cycloheximide, mitomycin C (MMC), peplomycin (PEP), puromycin,
F7ILEL{EH|E LT; nimustine hydrochloride (ACNU), melphalan, Z®{thdDZEA|
& LT vineristine (VCR), cisplatin (CDDP) #2&T#H3. 41 »¥—7z0[FE b
BHFEBTEESNSE BBEAW. Hela #MilAZBVWT, 41 9—7zR LD
BIC & Y MpERENEIER OROEH b %Kk, PEP, ACM, ADM, CDDP, 5-FU,
ACNU T#Ho7. LimL, EHME (WI38) Tk, 49— 7=0-& PEP ¥/4:(%
5-FU LOGtAMRITamh - 72,

Whether the antitumor effect of various anticancer drugs might be enhanced
by interferon was ascertained in experiments using HelLa cells originating from a
human carcinoma of the uterine cervix, MCF-7 cells from a human breast cancer,
WI-38 CT-1 cells which were neoplastically transformed in culture by ¢Co gamma
rays, and normal human embryo fibroblasts (WI-38). The effects of drugs were
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assesed by counting cell colonies formed in culture. The drugs studied included
four metabolic antagonists; cytosine arabinoside, 5-fluorouracil (5-FU), 6-mer-
captopurine (6-MP) and methotrexate (MTX), seven antibiotics; aclacinomycin
(ACM), adriamycin (ADM), actinomycin-D, cycloheximide, mitomycin-C (MMC),
peplomycin (PEP) and puromycin, two alkylating agents; nimustin hydro-
chloride (ACNU) and melphalan and two other drugs; vincristine (VCR) and
cisplatin (CDDP). Interferon was a B-type produced by human fibroblasts. In the
experiment with HeLa cells, synergistic potentiation of cytotoxic effects by
concomitant application of interferon was observed with PEP, ACM, ADM, CDDP,
5-FU and ACNU. Synergistic cytotoxicity was also found in MCF-7 and WI-38 CT-1

cells by the combined treatment with PEP and interferon, but was not revealed

in normal human cells (WI-38).
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cytosine arabinoside (Ara-C, Nippon Shin-
yaku Co., Ltd., Kyoto), 5-fluorouracil (5-FU;,
Hoffmann-LaRoche Inc., Basel), 6-mercap-
topurine (6-MP, Takeda Yakuhin Inc,, Ltd,,
Osaka), methotrexate (M'TX, Lederle,Nj.) %,
HuBH e E & LT, aclacinomycin (ACM,
Sanraku Ocean Co., Ltd., Fujisawa), adri-
amycin (ADM, Kyowa Hakko Co., Ltd,,
Tokyo), actinomycin-D (ACD, Merk & Co.,
Inc., NJ.), cycloheximide (Sigma Chem., Co.,
MO.), mitomycin-C (MMC, Kyowa Hakko
Co., Ltd., Tokyo), peplomycin (PEP, Nihon
Kayaku Co., Ltd., Tokyo) puromycin(Makor
Chem., Ltd., Jerusalem), 7 A ¥ A {bF| & L T
nimustine hydrochroride (ACNU, Sankyo
Co., Ltd., Tokyo), melphalan (Barroughs
Wellcome & Co., Eng.), % o ffi, cisplatin
(CDDP, Bristol-Myers Co., Ltd., Tokyo),
vincristine (VCR, Eli Lilly & Co., Inc., USA)
DISEETH 7. SEO ERTHEHAL 3
FloH 5 s DIXERICHEAIh TWhigw. L
»Hl, ThbOEFY AW BRI, 1 vEx—
7 = v YOMREEINEIEAOREL #HET S
BRCHEAL L. ThEh ORI HERERC
) vEREf AR (PBS) i, HHITHR
LEmmL 7.

2. iMpaLiEE
ERIRZHET A MCFEBL CEBMRL, ©
F FESEE L b BEE(L Shic Hela fifg'®,
v MEE L b BEEb & hic MCF-7 fifg'®, e
N IEH B A °Co 7 v~ RS T HE
WCEMA(LL 72 WI-38 CT-1 g Th 5.
e PEEMBE LT, EH e FREMBROMR
HEZEMmRE (WI-38)1 % F\ 7o, B3 Eagle’s
MEM (HAKS3) + 10% R &1 (Flow
Lab., USA) % fi\ 7o, Mz TD 3585 e v
THBERECHEL . MRk PBSIK
0.2% i\~ 1= b Y 7+ v(Difco Lab., Detroit,
ML 1:250) CfF-7e.
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b M ERHE FMifEE poly 1:C THEL TH

£ 3k (5510% 15 1984)

tr4 v & —7 = v v (Mochida Pharmaceu-
tical Co., Ltd.) 7=, £ © HiEM L,
2.4x10°IU/mg A TH - 7=.

4. MpaETEIMFI TR OHIE

SPERRE RO MR 0.2 % Y 7Y VIETAL
B, EEEEMAEEIL, Sml oy S
6cm 5 AFy 74— (Falcon Plastics,
Oxnard, Ca.) =z u =~ » 100200 f@CTX %
I fifay FxRAh, EBRYy—V%
COo, 7 5 vBieL, 37°C, 5% CO, TTHRIR
L. Mifansy » — vERECAHEL, MREO
BE»H BIET5 4-5 BKe, £EFRX
B vE—~7zrvE, ThZPhBEBELTE
ZEDETHRM L. #EAEE T Table 1

Table 1. Anticancer drugs and their

concentrations
Drugs ex(a?l(r)rrllicrggr?xgo/rrlrsll)

A) Antimetabolites

Ara-C 12.5—50

5-FU 500—4, 000

6-MP 1,000—100, 000

MTX 100, 000—400, 000
B) Antibiotics

ACM 0.0025—100, 000

ADM 0.25—5

ACD 0.0001—0.01

Cycloheximide 125—1, 000

MMC 5—200 -

PEP 50—200

Puromycin 10—1, 000

C) Alkylating agents

ACNU 5,000—50, 000

Melphalan 100—10, 000
D) Others

CDDP 12.5—10,000

VCR 0.01—10

WRLE L S ERFR RS B, MaDERF
B 50 BT b BEY hie, AllLd
e EDO2EE O3BEEY FAL LTHCE
(Table 1). {FRALIA v&—7 = r VORE
i3 Hela #ifs, MCF-7 #ifia-Ci% 500 IU/ml,
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WI-38 #ifa %250 IU/ml & LU 7=, WI-38 CT-1
HIBIIA v & — 7 = v VICESZMEAE <50 TU/
mléliz, ThbDAvE—7 -u VEET,
FRER DML 70-90 B DEFRERL 2.
EHIE g, 37°C, 5% CO, FT7 HH K&
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— AP THEL, 20 EU EOMRL iD=
r=—ARx. EHOLEECOEX 3RO
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FOEHRTRLI. ERIDELEL 2 EFT
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BICET Ut BEREs L HIEL 12
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Table 1 TR 7z 15 O HUEFI O Mg
FEIEIWERNA v 2 —7 = v VTHERTHME
5 »% Hela fifacH~7. FOfFKEE, Fig 1
wRL7X 51, ACM, ADM, 5FU, PEP,
CDDP, ACNU o 6 |0 # s sl fe kA
VE—~7 . u VTHEEBLL., i PEP Lo
Va—7 = r YOPHBREIEDLD TEYTH
ot Ths 0.1 ug/ml © PEP TI1321%
DEFK, 500IU/ml Of v &2 —7 =2 r VYDA
TIL 78.6 %D AFRTH 7228, 0.1 pg/ml
PEP & 500 IU/ml oA v& —~7 = v vV BT
ZAEFERIL0.3% L EHET L., 0%
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1. Synergistic cytotoxic effects of the combined
treatment of interferon and anticancer drugs on the
growth of HeLa cells. The survival of control cul-
tures was taken as 100 %. [ drug alone, [ ]
expected value (The survival percent of cells trea-
ted with drug alone was multiplied with the survival
percent of cell treated with interferon), drug+
interferon.
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Fig. 2. The ineffective cases of the combined treatment with
interferon and anticancer drugs. drug alone, [_]
expected value (The same as Fig. 1), EEEE drug+inter-

feron.

&, 5L, PEP LA v & —7 = v vEOMBYE

FEHEIE R ASHEANAY 7S & RE T AU, PFRIEREE
Xt o TFEIhBEFR(THEMEIX, 0.21x
0.786=0.17 (17%) THADT, PEP &1 ¥
Z=7 2 n VEDHRARELD THEHTH T
CEERRLTWS. BHRABRD Ieh o fe AN
Fig. 2 1oz L 7. 2O, MREFRIT
FBEX D STLAE S, HDVIL, bINK
K<, 4 vA—7 = r vyRIhbD(LEREER
D FRETE IR R A B e ds » T,

MCF-7 % X 0¥ WI-38 CT-1 fifa T4 v & —
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Fig. 3. Synergistic cytotoxic effects of the
combined treatment with PEP and inter-
feron on the growth of MCF-7 or WI-38
CT-1 cells.
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Fig. 4. Effects of the combination of 5-FU
or PEP with interferon on the growth

of normal human cells (WI-38).
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Fig. 5. Potentiation of cytotoxicity of 5-FU
or PEP by increasing doses of interferon
in HeLa cells.
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