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Table 1. Antitumor agents tested.
Nitrogen mustard-N-oxide (Nitromin) NM Yoshitomi
Cyclophosphamide (Endoxan) EX Shionogi
Triethylenethiophosphoramide (Thio-TEPA) TSP Sumitomo
Alkylating Carbazilquinone CQ Sankyo
agents 1, 3-Bis (2-chloroethyl)-1-nitrosourea BCNU Bristol
Bis (3-methylsulfonyloxypropyl)-amine 864-T Yoshitomi
p-toluenesulfonate
N-Methyl-N, N-bis (3-methylsulfonyloxypropyl)- 838-D Yoshitomi
amine 4, 4-biphenyldisulfonate
5-Fluorouracil 5-FU Nakarai Chemicals
Methotrexate MTX Nakarai Chemicals
Antimetabolites Cytosine arabinoside CA Sigma Chemicals
6-Mercaptopurine 6-MP Tokyo Chemical
Industry
Mitomycin C MMC Kyowa Hakko
Chromomycin A, CHRM-A, Takeda
Actinomycin D ACT-D Makor Chemicals
Daunomycin DM Meiji
Antibiotics Adriamycin AM Kyowa Hakko
Phenomycin PHEN Dr. S. Nakamura
Neocarzinostatin NCS Kayaku
Azaserine AS Parke, Davis
. . Vinblastine (sulfate) VLB Lilly
Vinca alkaloids L.
Vincristine (sulfate) VCR Lilly
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L1210/TC LT L 1210 RErkHEfE o i Bt &
Fig. 1 38X Fig. 2 KR LD, Zh b HEeabig
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Fig. 1. Metaphase of cultured L 1210 cell con-
tainig 38 chromosomes. Note a large M-
type (metacentric) marker chromosome
(long arrow) and two ST-type (subtelo-
centric) auxiliary marker chromosomes

(short arrows).

AN
&

Fig. 2. Metaphase of ascitic L 1210 cell con-
Note the min-
ute marker chromosome (long arrow) and
the extra-small T-type (telocentric) chro-

mosome (short arrow).

taining 40 chromosomes.

Table 2. Distribution of chromosome numbers

in cultured and ascitic L 1210 cells.

Chromosome number Total cells

Cell origin

38 39 40 41 4o counted
Cultured cells 98 1 1 100
Ascitic cells 2 1 43 3 1 50

1Z Moore 'O p#FEicH Hhvd M-type (metacen-
tric) marker chromosome G, DD 5 b o 2Kk
auxiliary marker'? g;\(~715 ST-type (subtelocen-
tric) chromosome T¥ 7= (Fig. 1), L 1210 gkl
faix homologous chromosome 3 193%CHEY » 1 4
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Fig. 3. Growth curve of L1210/TC cells.
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Fig. 4. Primary culture of ascitic L 1210 cells.
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Table 3. Effects of incubation periods on the cytotoxicities of test antitumor agents in vitro.

Antitumor agents 3 hrs 24 hrs 48 hrs 72 hrs
Nitrogen mustard-N-oxide > 100* 2.5 1.0 0.75
Cyclophosphamide > 100 > 100 > 100 > 100
Thio-TEPA > 100 5.0 1.0 0.75
Carbazilquinone > 100 0.5 0.075 0.05
BCNU 50.0 7.5 5.0 5.0
864-T > 100 100.0 50.0 50.0
838-D > 100 100.0 50.0 25.0
5-Fluorouracil > 100 5.0 0.25 0.05
Methotrexate > 100 0.5 0.0075 0.005
Cytosine arabinoside > 100 0.75 0.05 0.01
6-Mercaptourine > 100 1.0 0.25 ©0.075
Mitomycin C > 100 0.75 0.75 0.75
Chromomycin A, 100.0 0.05 0.025 0.025
Actinomycin D 100.0 0.075 0.05 0.05
Daunomycin > 100 0.5 0.1 0.05
Adriamycin > 100 0.75 0.1 0.075
Phenomycin > 100 5.0 1.0 1.0
Neocarzinostatin © 100.0 0.75 0.25 0.1
Azaserine > 100 1.0 0.25 0.1
Vinblastine > 100 0.25 0.01 0.005
Vincristine > 100 0.5 0.025 0.005

¥ EDyy, pg/ml



L1210 SRSRES BRI & T s B AL Sk

85

Antibiotics AM Alkylating agents
DM .
0}~ 10 :
! AS cQ
L NCS Thio-TEPA
PHEN
: k 838-D
NM
CHRM-A;
864-T
ACT-D BCNU
1 > 1
: e .
24 48 72 hrs 24 48 72 hrs
.2 ..
§ Antimetabolites MTX Vinca alkaloids
100 VCR
o 100 5.0 00T
Z CA
3 | VLB
2
s
6-MP
10 10F
1 1
L 1 . i 1
24 48 72 hrs 24 48 72 hrs

Fig. 5. Effects of incubation periods on the cytotoxicities of test antitumor agents in vitro.
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Table 4. In vivo chemotherapeutic effects and in vitro cytotoxicities of test antitumor agents.

) in vivo . in vitro in vivo (MED)/in vitro
Antitumor agents MED OD(?%/., %.ai[y (,ug/ml?,D%OQ hrs) (m{/mouse)

Nitrogen mustard-N-oxide NE (none effective) a 0.75
Cyclophosphamide 37.0 56.0 a > 100

Thio-TEPA 3.8 4.8 a 0.75 101
Carbazilquinone 0.25 0.5 b 0.05 100
BCNU 5.0 10.0 b 5.0 20
864-T 10.0 50.0 b 50.0 4
838-D 10.0 25.0 b 25.0 8
5-Fluorouracil 5.8 13.0 a 0.05 2 320
Methotrexate 0.43 1.5 a 0.005 1720
Cytosine arabinoside 2.5 20.0 b 0.01 5000
6-Mercaptopurine 7.4 23.0 a 0.075 1973
Mitomycin G 0.8 1.2 a 0.75 20
Chromomycin A, 0.1 0.2 0.025 80
Actinomycin D 0.048 0.058 a 0.05 19
Daunomycin 0.25 1.0 b 0.05 100
Adriamycin 0.25 1.0 b 0.075 67
Phenomycin ‘ NE 1.0

Neocarzinostatin 0.25 0.5 b 0.1 50
Azaserine 4.2 10.0 a 0.1 840
Vinblastine 0.75 1.5 b 0.005 3000
Vincristine 1.0 1.0 b 0.005 4 000

a. Griswold, D. P.'»

b. Hoshino, A.'®

Table 5. Effects of test antitumor agents on
established cell line and primary
culture.

Antitumor agents L 1210/TC Pﬁig?{)*
Nitogen mustard-N-oxide 1.0%* 2.5
Carbazilquinone 0.075 2.5
BCNU 5.0 5.0
864-T 50.0 > 100
5-Fluorouracil 0.25 > 100
Methotrexate 0.0075 1.0
Cytosine arabinoside 0.05 25.0
Mitomycin C 0.75 5.0
Chromomycin A, 0.025 0.05
Actinomycin D 0.05 0.01
Daunomycin 0.1 0.25
Vinblastine 0.01 7.5
Vincristine 0.025 10.0

* Primary culture
*% EDg,, pg/ml, 48 hrs
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SUMMARY

Studies were undertaken to elucidate the ac-
tion modes of various antitumor agents employ-
ing mouse leukemia L 1210 cells. In vitro activity
of test compounds was determined using both a
suspension culture of established cell line and a

primary culture of L 1210 cells.
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According to the experimental results, it was
concluded that the antimetabolites such as 5-
fiuorouracil, methotrexate, cytosine arabinoside
and vinca alkaloids, vincristine and vinblastine,
showed time dependency in their effects and
were only effective on the exponentially growing
cells but almost inactive against cells in station-
ary phase of growth.

On the other hand, the effects of alkylating
agents, i. thio-
TEPA, carbazilquinone, BCNU as well as anti-

¢., nitrogen mustard-N-oxide,
biotics, i. €., mitomycin C, chromomycin Ay,
actinomycin D, daunorubicin, adriamycin were
not dependent on incubation time. The latter
compounds were also found to be active against‘
the cultured cells not only in logarithmic phase
but also in stationary phase. When the mini-
mum effective doses (intraperitoneal injection,
per mouse per day) iz vivo and EDg, in wvitro
were conipared, it was revealed that the ratio
varied from 1,700 to 5,000 with antimetabolites
and vinca alkaloids, while they were within the
range of 4 to 100 with alkylating agents and
antibiotics.

Above results also suggested that the suspen-
sion culture of established cell line of mouse
leukemia L 1210 is highly useful for the estima-
tion of action mechanisms in the primary stage
of screening antitumor compounds and for the

design of clinical treatment.
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