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BaOL¥EERNOHEBNRN A ¥ —7 0 LOHBICL > THEETINED M
it MIBEZAWTHRF L. ERIC(EEe MEbtEHRFREO HT-1376 fEkaZ E(CA W,
ZOHREEE FFEEERRD Hela MlaTHERF L. EFIODHENE, a0=—FK
ETHELE. B LAHSERIE, R#EHAIELT; cytosine arabinoside (Ara-C),
5-fluorouracil (5-FU), 6-mercaptopurine (6-MP), methotrexate (MTX), 34
MEE LT ; acracinomycin (ACM), adriamycin (ADM), actinomycin-D (ACD),
cycloheximide, mitomycin-C (MMC), peplomycin (PEP), puromycin, 7J%IL{k
#|& L T ; nimustine hydrochloride (ACNU), melphalan, vinca alkaloid &L T ;
vineristine (VCR), VP-16, Z®1{h ; cisplatin (CDDP) T#»3%. 41 »¥#—7zRA>(%
b MEMSFmBEaLREL AR EAW:. HT-1376 Mz ALTA 9 —7z0&D
GtRIC & YV MpaEREI IR O #i% L 7- %/, ADM, PEP, ACNU, CDDP o 4 #I|T
$o1=. —%4, Hela TREFHELBS-EHIE ACM, ADM, PEP, 5-FU, ACNU,
CDDP 0 6 IT ACM, 5-FU %2 &, MMRTOHAEHERE—HL .

Experiments were performed to ascertain whether the antitumor effect of
various anticancer drugs might be enhanced by B-type interferon mainly using
HT-1376 cells originating from human bladder cancer. The results of these ex-
periments were compared with those of HeLa cells originating from human
uterine cervix cancer. The effects of the drugs were studied by colony forma-
tion assay. The drugs studied were as follows: four metabolic antagonists; cyto-
sine arabinoside (Ara-C), 5-fluorouracil (5-FU), 6-mercaptopurine (6-MP) and
methotrexate (MTX), seven antibiotics; acracinomycin (ACM), adriamycin(ADM),
actinomycin-D (ACD), cycloheximide, mitomycin-C (MMC), peplomycin (PEP) and
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puromycin, two alkylating agents; nimustine hydrochloride (AONU) and melphalan,

two vinca alkaloids; vincristine (VCR) and VP-16, and, one other drug; Cisplatin

(CDDP). Interferon was a preparation of B-type induced by human fibroblasts.

In the case of HT-1376, a synergistic potentiation of the cytotoxic effect by con-
comitant application was observed with ADM, PEP, ACNU and CDDP. On the
other hand, in the case of HeLa, the synergistic potentiation was observed with

ACM, ADM, PEP, 5-FU, ACNU and CDDP.
@ Interferon (@ Chemotherapy (3 Human neoplastic cell lines

Key Words

i

19624 Pauker HY 23, 4 V& —7 . ua ¥V
=y A LAREOMMEEIIH TS L 2HE L
TEISk, Gresser? < Borden® i3z s
TRTWB XSS V& —7 2w VOEEM
WIEMHEIRI R L TE S OBENRZDLIS.
Livl, —HMoOBROh-BEOERYRE, 1
VE—~7 zu VEMTORELITEERIIEY
e X 7o\, Chirigos & Pearson® 2%, <
v A2 LSTRA leukemia =%}, BCNU & 1
vE—7 v VORRABREORSEYREL T
LISk, in vitro, in vivo DEERGHETA v & ~
7 =B VEALFRERIE OO, BB IE, K
gL o PERBELC B L CETOREN B
Z). 5)~7)

B AIVTIEEREMHET T, v FEEEEMRC
3% 5-FU O ffass iz R A v 42— 7 =
RV DHETAIEE RELL.YY D
@, b PEERTERMIE (Hela) » FC A
THADPERIE A v & —7 = » vOBERRKE
DRER T ARG Lic.1”

4|, AT e b B skfakk HT-1376
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AT L RREANE, REBHETHIE LTS

cytosine arabinoside (Ara-C, Nippon Sin-
yaku Co., Kyoto), 5-fluorouracil (5-FU,
Hoffmann-LaRoche Inc., Basel), 6-mercap-
topurine(6-MP, Takeda Yakuhin Inc.,Osaka),
methotrexate (MTX, Lederle, NJ), #i44%
B+ 1L T; acracinomycin (ACM, Sanraku
Ocean Co., Fujisawa), adriamycin (ADM,
Kyowa Hakko Co., Tokyo), actinomycin-D
(ACD, Merk & Co., Inc., NJ), cycloheximide

(Sigma Chem. Co., Mo), mitomycin-C

Table 1 Anticancer drugs and their
concentrations examined.

Drugs e§§&€§‘é§%§§?§ﬂ>
A) Antimetabolites
Ara-C 12.5—59
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) Vinca alkaloids
VCR 0.01—10
VP-16 0.01—100
E) Other
CDDP 12.5—10, 000
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(MMC, Kyowa Hakko Co., Tokyo), peplo-
mycin (PEP, Nihon Kayaku Co., Tokyo),
puromycin (Makor Chem., Jerusalem), 7 1
* 4 {kF|& LT ; nimustine hydrochloride
(ACNU, Sankyo Co., Tokyo), Melphalan
(Burroughs Wellcome & Co., Eng.), vinca
alkaloid & LC; vincristine (VCR, Eli Lilly
& Co., Ind.), VP-16 (Bristol-Myers Co.,
Tokyo), Zofti ; Cisplatin (CDDP, Bristol-
Myers Co., Tokyo) @ 16%| T4 % (Table 1),

2. iMpaLEEE

EHIRZM 7 A M fER L @B, ©
EERERE X D B5RL & hic HT-1376'0 % A
W, FORERO—HE v P FESEME Hela
LB U7, EeHny Ham’s F12 (H KBRS +
10% B4 B4 mE (Flow Lab., USA) %\ i,
Mk TD 35 & v CTHBERBRIECHREL
1.

3. 4A»¥=7zz0»

b -RfESEMfEA poly I: C CRHEE L THR
BRI A F\ o, 0 hiEML, 2. 4x 108 L.U./mg
EETH T,

4. MpEFEIFHROHIE
SHEEEO A 0.2 % + U 7 VIR T
L, SBEEEMARE L, Sml oAy S
6cm 5 AF o 7 v+ — L (Falcon Plastics,
Oxnard, Calif.) i fifa% ¥ A%, 37°C, 5%
CO, TTHRIE L. FXAAXMBEIIHREET
100~200f@/> v —VDar=—RNTED X5
L, TOMEEY F EAA MRS RRR
DD BIE T 4~5 Ffiitkic, £FEFk
IO vEr—7 2w vk, FREREME L
iy TCHRML:. FRALEA VE~—T7 =
v v OEEL Hela, HT-1376 & ¢ 5001.U./
ml &Lz, SOAVE~T7 2 VOEETE
NENRDOMBRDOAEFRIZTO~I0S TH o1,
Fldntk, 37°C, 5% Co, TT7 HRHEEEL,
100% # % 7 —~ L CREEH, 2%%F — s FRTY
L, 20 EoMilgt v icd2ar=—%Hx
7o, MBAEFRIERLERD 2 7 = — B2 R
MEHREED 2 = = —KTHED, TOEHET

ALTc., ERIA L LD 20T, BEMESY

DL, ZEEHEA vEr—7 v VEDH
FZRDOFIE L Aapro B2 TR, BpEE
HIThThoL£GEROEN, tREEROLR
RIDVEBCAXVLEETEAEMEHE L.

s S

HT-1376 % Wi EBRT A VE—T =r vV
L DB X b 2o MBI HIZ) R 23 HEA
I ¥R X e HUEHI: ADM, PEP, ACNU,
CDDP @ 4 | TH - 7= (Fig. 1). & HT-1376
TORBREZMD ¢ + BT Lic.
Hela #ifig <i¥, ACR, ADM, 5-FU, PEP,
CDDP, ACNU o 6% T ftHEE CTHEHTH
D, LXPEP L A vE~7 r VY DOHHE
BB TH -7 (Fig. 2).

DWT, BHBECHER TS - R ORE
B—EICL, A VE~7 = r VORE®ELT
BEAZIREY B L. TORSE, HT-1376 %
F\WT-EERTIL, 41 VE—7 = v VOEEKRE
P W RaPATEM IR R 2 2 b, %7, PEP,
CDDP & DBt HT HRACH b2 HER)
EEEDA VE—72n Y T50% LNToMia
hFRYR L (Fig. 3). —F, Hela #ijan
EEETIL, BHABRETS V& —7 = r VORE
BAFEME AR R A h R x HT-1376 MifaTo
BELizEABETHY, Fic PEP 50ng/ml
LA VE—7 o r v O REE TR
MR’ E L - (Fig. 4).

z ES
e MEERGERSko HT-1376 fifae Ay, &

EOLERERONBEBEHRSA v —T 2 m

VIZIDVEEIhDINE I BE L. *
LT, ZOERO—% v+ FTEBEHERD
Hela #ifaT O LIRTO EBREEE KB L. £
DFEF, HT-1376 fifaTix ADM, PEP, ACNU,
CDDP D 4 K| To ffRABREN B TH - 2.
—7%, Hela #ifai%, 5FU, ACM, ADM,
PEP, ACNU, CDDP @ 6¥|CA V& —7 = m
v E DR X b MBI HIZ) R D B A
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Fig. 1. Synergistic cytotoxic effects of the combined treatment of interferon and
anticancer drugs on the growth of HT-1376 cells. The survival of control cul-
tures was taken as 100%. drug alone, [ ] expected value (The survival
percent of cells treated with drug alone was multiplied with the survival
percent of treated with interferon.), drug+interferon.

100i ACR ADM 5-FU PEP CDDP ACNU
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Fig. 2. Synergistic cytotoxic effects of the combined treatment of interferon
and anticancer drugs on the growth of HeLa cells. drug alone, [_]
expected value (see the legend of Figure 1), “drug+interferon.
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A~—A ADM 2.5 ng/ml
A—A PEP 5 ng/ml
o—0O CDDP 50 ng/ml
10 1 1 1 o]
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Fig. 3. Relation of cytotoxic effects of anticancer drugs on
HT-1376 cells and concentrations of interferon.
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Fig. 4. Relation of cytotoxic effects of anticancer drugs on HeLa
cells and concentrations of interferon.
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B L COMENDTIDH B 279122 Table
21 ERDORE T —EER Lic, A V& -
7=uVEDORRNEENLIERY R TLH
£X hfc H)k 5U-F, ACM, MMC, Cyclo-
phosphamide, CDDP /¢ & 23 ity % < & B
h, Toff, BHR 1 v2—7=rvaEi
LB & v LOBRANER TS 7. P27 L
L, in vivo THEEMLSh THEEFAYR
- Cyclophosphamide @ 23 0 iz, Bkt
TTHRh/x Melphalan %\ 7o 4 DERT

X, 1 vE—7nv ORBET-
7o, ¥, AR PEP L BRIf va—Tm
vt Hela fifa, MCF-7 4ifa, WI-38
CT-1 fufare & oFHMIC T bDTHEHTH
ST &k W L feAs, 0 HT-1376 @R % F
WS EIORRTIE, TOMEFEHREILHITZE
ELL ot '

o2 L E B O MY X R\ B LR
A vVE—T7mVEGHL, EOEFIOME
WREINHENR A v & —7 = VEDBEHTE
bk BET Lic. ZO/ER, BiE T &iw
S, Bk, 4 DNA L RIGT 5 Db 1 v &
—7=rVEDHRACERHTHD, EAGHME
=%, Vinca alkaloids s <=Af 2727 4 5
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Table 2 Reported case of combination therapy of interferon and anticancer drugs.

Not effective Combined drugs

Effective

Ara-C

5-FU

6-MP

MTX

ADM

ACD

Cycloheximide

MMC

BLM or PEP

Tunicamycin

Puromycin

BCNU

Cyclophosphamide

VBL or VCR or VP-16 }:.

CDDP

Irradiation

IEN Y

No. of Cases Reported

AV M UBBAERNLES CTH 7. TDZEIX
A4 v & —7r vHiifan 2'-5'-oligoadenylate
synthetase D&KL FE L, HMHAAD endo-
nuclease DERE 5D, BT REIELHE
BEBERIRD 200 Ll

F72, 4 VE—7 v VTEREEMRC
L, cytosidal X hi¥el A, cytostatic 7ofEH
RTE R, L Gy arrest ¥ BT FL W
SHENDH . Lichd- T Gy Fik Licfifa
MBS, G i ERRETHE S, G HICR R
CAERT 5 LER ORI V& —T7 = r VIT
T o THBBE LIcWb s d L7,

¥, 4% Hela 41fa% BALB/C nu/nu

X

CBREL, 5FU 5\~ i% PEP & 1 v &~
7 = v VOBEENE R E R D S BT
N, BECEBOWMAY TS L x@mEL
1.8 X 3T, in vitro TELRICERRK
BO—H in vivo DERT—T 20 E 50
PR ATTCREHEREL TS, 4%, IHIM
fanfElE, EHloksHk, REE, R5HE
E%, LOBBRHAvVE—7n VEHE
K& O RBFEEL BT ILERS D EEX T
W5,

iz piedich, (AIRE L EBRBE B R
BRI, ERRESEE ER B IR
BN LET.
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