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Malignant effusion

Centrifugation

Solid tumor

Micron slicing and incubation
in RPM! 1640 containing 10%
FCS. 0.8 % Collagenase and
0.002 % DNase

(87°C. 2hr)
!
Wash in RPMI 1640 containing 10 % FCS
4
Adjust cell concentration
3
Incubate with drug for 1hr. at 37°C
}
Plating
Plating layer : 0.3 % agarose + 15 % FCS + RPMI1640
+ tumor cell
Feeder layer : 0.59% agarose + 15 % FCS + RPMI1640
|
Incubate at 37°C in CO: incubator for 14 days

Colony counts

Fig. 1 Schema of human tumor clonogenic
assay.
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Table 1 Concentration of anticancer drug

Anticancer drug Drug concentration {(ug/mé)

MMC 0.1 1.0 - 10
5-FU 1.0 10 100
ADM 0.04 0.4 4
CPM 10 100 1000
CDDP 6.2 2.0 20
ACNU 0.1 1.0 10
MTX 0.4 4.0 40
BLM 0.1 1.0 10
PEP 0.1 1.0 10

MMC : mitomycin C,5-FU : 5-Fluorouracil,
ADM ! adriamycin, CPM : cyclophosphamide,
CDDP : cisplatin, ACNU ! nimustine,

MTX ' methotrexate, BLM : bleomycin,

PEP : peplomycin
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BALL-1 cells (grown in hamster)

Induction with HVJ (Hemaggiutinating Virus of Japan)

Cell free- supernatant

Phenvyl-Sepharose column

Anti nHulFN-a monoclonal antibody (NK-2) Sepharose column

{Partial_purified nHUTNF |

Eluted - fraction

nHulFN- «

NHulFN- a + nHUTNF- «
(OH-1)

Eluted - fraction

Flow - through - fraction

Anti nHUTNF-a monoclonal antibody (3-D-6) Sepharose column

Fig. 2 Schema of the refinement for purified nHuTNF, nHulFN-«#, nHuTNF-&, and OH-l.

Table 2 Colony formation and plating efficiency in HTCA using various human tumors

No. of specimen producing

colonies/total no. of
specimen tested

Type of tumor

Plating efficiency
%

No. of colonies/well

Gastric cancer 18/43 (41.2%) 15—150 0.003—6.03
Colon cancer 3/12 (25.0) 27—108 0.005—0.02
Pulmonary cancer 9/12 (75.0) 15—146 0.003—0.03
Hepatocellular cancer 4/6 (66.6) 16—480 0.003—0.1
Breast cancer 5/6 (83.3) 15—260 0.003—0.05
Pancreatic cancer 4/4  (100) 48—97 0.01—9.02
Thyroid cancer 1/2 (50.0) 1540 0.4
Gallbladder cancer 1/1 (100) 50 0.01
Choledochal cancer 2/2  (100) 4684 0.01—0.02
other 3/6 (56.0) 16—153 0.003—6.03
Total 50/94 (53.2) - -

LT HTCA #17\, colony RS ALNIZD
3, BEEHC A 5 & BIEIsH, kIR 3B, M
EOBl, FE4H, FUESH, BE4s, FK
MR 160, BEE2%, BEELIF, 2ol
BlonEt5081 (53.2%) TH -7z, colony Fpk3|
joAa b E, BEEA/ 46 (100%), LS5 /66

(83.3%), MiRE 9 /1260 (75.0%) CIHEMR
HThotz, UL, BermEflopegll b
725 FEEKRBEOBESF N FN18/43F)

(41.2%), 3/12f (25.0%) EXRTH 7.
Kiz, 2R & 172 colony # & plating efficiency

(PE) T&4 5 &, BKBREI colony #194018,
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Table 3 Susceptibility to anticancer drug in HTCA

Anticancer drug

Type of tumor

MMC 5FU ADM CPM CDDP ACNU MTX BLM PEP
Gastric cancer 3/18* 7/17 5/18 - 6/8 - - - -
Colon cancer 0/3 1/3 1/3 - 0/3 - - - -

Pulmonary cancer 3/9 - 3/9 1/8 1/9 — 1/9 2/9 2/9
Hepatocellular cancer  2/4 1/4 2/4 - 6/4 - — - -
Breast cancer 0/5 2/5 2/5 6/5 0/5 - — — -
Pancreatic cancer 0/4 0/4 1/4 — 0/4 - - - -
Thyroid cancer 0/2 0/2 0/2 — 0/2 — — — -
Gallbladder cancer 0/1 0/1 0/1 - 6/1 - - - -
Choledochal cancer 0/2 0/2 0/2 - 0/2 - — - -
other 0/3 0/3 1/3 0/2 G6/3 1/3 - - -
Total 8/51 11/41 15/51 1/15 1/41 1/3 1/9 2/9 2/9

(%) (15.7) (26.8) (29.4) (6.7) (2.4) (11,1} (22.2) (22.2)

* © No of specimen showed the positive sensitivity/total No. of Specimen tested.
MMC | mitomycin C, 5-FU . 5-Fluorouracil, ADM : adriamycin, CPM : cyclophosphamide, CDDP : cisplatin,
MTX | methotrexate, BLM ! bleomycin, PEP : peplomycin.
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Fig. 3 The antitumor effect of partial purified
nHuTNF.
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Fig. 4 The synergistic effect was studied in a combination of nHuTNF-# and nHulFN-« against four

cell lines.
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% Survival of Hep-2 celi

x B

% Survival of KB cell

Drug concentration (U/ml)
Drug

50U 100 500 1000 5000

Drug concentration (U/ml)
Drug
50U 100 500 1000 5000

nHUTNF -« 752 692 580 476 287
NHUIFN - « 664 553 458 358 277
OH-1 586 670 380 134 06

nHuTNF -« 950 856 720 638 528
nHUlFN - & 894 778 758 680 651
OH-1 725 626 557 389 335

Antagonism
10 o e o o e e o e e Additive

Synergism

Combination index

1 T T
02 04 06 08 1.0
Fraction

Combination index

T T T
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Fraction

Fig. 5 Results of median effect plot analysis in Hep-2 and KB cell.
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—7%, BIE&EE L Cid, 811z, plating effi-



HTCA % v 2 il &2 R 8 L nHUTNFOHIE B M F 511
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Test for susceptibility to anticancer drugs by human tumeor
clonogenic assay and anticancer effects of natural human tumor
necrosis factor-« and natural human interferon-«

Kanji Okamoro
First Department of Surgery,

Okayama University Medical School,
Okayama 700, Japan
(Director : Prof. K. Orita)

The human tumor clonogenic assay is a test of susceptibility te anticancer drugs which is
known to correlate well with clinical effects. In this report, this assay was used to study the
antitumor effects of several anticancer drugs and human tumor necrosis factor-o (nHuTNF-
a), and the combination effect of nHuTNF-« and natural human interferon-a (nHulFN-a).
Susceptibility to exisiting anticancer drugs was studied in 94 cases involving 92 patients.
Colony formation was obtained 50 cases (53.2%). Of these, susceptibility to ADM was found in
15 eases, to MMC in 8 cases and to 5-Fu in 11 cases. When the antitumor effeet of nHuTNF-a
was studied in 10 cases obtained from patients with malignant tumor, colony inhibition was
shown in 9 cases of more than 30% with 100 units and more than 509 with 300 units. A
synergistic effect was assessed with a combination of nHuTNF-« and nHulFN -« against 4 cell
lines (KB, Hep-2, KATO-1Ii, PC-9). The results showed a synergistic effect in KB and Hep-2
cell culture system. From these results, nHuUTNF-x seemed to be effective anticancer drugs.
The synergistic antitumor effect may be expected if the combination of nHuTNF-a and
nHulFN-o was used clinically.



