Cell Proliteration Kinetics and Drug Sensitivity of
Osteosarcoma Cells Treated in Culture with

Adriamycin
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Table 1. Anticancer agents used in this study

Group Anticancer agent Lcl)iwg/drgfe Hlf}; /(irg]se
Antibiotic ADR 0.05 0.50
Vinca alkaloid VCR 0.005 0.05
Antimetabolite MTX 0.50 5.00
Antibiotic ACR 0.05 0.50
Metal complex CDDP 0.02 0.20
ADR, Adriamycin; VCR, Vincristine;
MTX, Methotrexate; ACR, Aclarubicin;
CDDP, Cisplatin.
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Fig.1. Correlation between DNA histogram and cell cycle phase.

2C, diploid ; 4C, tetraploid.
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Fig.2. Growth profiles and DNA histograms of OST cells treated with high dose of ADR

in culture.

The OST cells were exposed to ADR at 37°C for 40 hours. O——0, untreated; ® ——®,
treated with ADR. The results are shown as mean of three dishes.
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Fig.3 Growth profiles of OST cells treated with ADR in high or low concentrations.
O——0, untreated; ® — @, high dose of ADR; & -----+ m low dose of ADR.
The results are shown as mean of three dishes.
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Fig. 4. Histological findings of OST cells treated with high dose of ADR in culture
a, untreated (2 weeks later) ; b, untreated (6 weeks later) ; c, treated with ADR (2weeks later); d,
treated with ADR (6 weeks later).
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Fig.5. Growth profiles of ADR-resistant cells (ADR-R 1) treated with ADR in high or low

concentrations.

0——0, untreated; ®——®, high dose of ADR; & m low dose of ADR.

The results are shown as mean of three dishes.
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Fig.7. Growth profiles of ADR-resistant cells (ADR-R II and ADR-R V) treated with ADR.
0——0O, untreated; ® —— @, high dose of ADR; @ &, low dose of ADR.
The results are shown as mean of three dishes.
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Fig.8. Growth profiles of parent OST cells and ADR-resistant cells (ADR-R I)treated with MTX

in high or low concentrations.
O——0, untreated ; ® ——@, high dose of MTX ; =
The results are shown as mean of three dishes.

, low dose of MTX.
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Fig.9. Growth profiles of parent OST cells and ADR-resistant cells (ADR-R 1) treated with VCR

in high or low concentrations.

O-——0, untreated ; ® —— @, high dose of VCR; &------ &, low dose of VCR.

The results are shown as mean of three dishes.




Number of cells

10°

TR T A v B RS o T B RS 231

10+
(2]
~
rt ll
[
o
o
(=]
[
[
L0
€
3
F3
10°+
t
Drug
added
t
Washed
off
1 1 1 A 1
0 1 2 3 4

Incubation time(weeks)

Fig.10. Responsiveness of ADR-resistant cells (ADR-R V) to various anticancer agents.

0-——0(1), none (cont

rol); @

——®(4),high dose of ACR; &

plus verapamil.

The results are shown as mean of three dishes.
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Fig.ll. Sensitivity of ADR-resistant cells (ADR-R V) to CDDP.

0——0, none (control); @ ——@ high dose of CDDP; ®
The results are shown as mean of three dishes.

------ %, low dose of CDDP.
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Abstract

The purpose of this study was to develope the useful informations about the adjuvant chemo-
therapy of osteosarcoma, involving the experiments in which the sensitivity of osteosarcoma cells
treated with adriamycin (ADR) repeatedly to methotrexate (MTX) or vincristine (VCR) or
aclacinomycin A(ACR) or cisplatin (CDDP) and the growth profiles of them were examined by
estimating DNA histogram, viable cell number and cytological changes.

OST cell line which was derived from human origin and maintained in our laboratories was
used as an experimental target. When OST cells were exposed in nutrient medium to high doses
of ADR at 37°C for 40 hours, followed by washing out of the drug, the growth of sarcoma was
strongly inhibited for 3 weeks. After 6 weeks from the removal of ADR, the sarcoma cells
reversed to normal cell cycle and the viable cells exponentially increased to be comparable to that
of the untreated control group. However, the sensitivity of the reversed sarcoma cells to ADR
remarkably decreased by repeating the treatment with ADR as mentioned above. The ADR-treated
cells which survived were also found to be resistant to MTX or VCR or ACR, which has been
commonly used in the treatment of osteosarcoma. On the contrary, the sarcoma cells resistant
to ADR as well as ACR were proved to increase in sensitivity to CDDP. These results revealed
that parent OST cells might include partially genetic resistant cells to ADR and these ADR-
resistant cells have cross resistance to MTX or VCR or ACR and collateral sensitivity to CDDP.

Meanwhile, combined treatment with ADR andCa-antagonist, verapamil, which is considered
to promote in uptake or to inhibit in efflux of anticancer agents into tumor cells, resulted in
increasing the inhibition of the sarcoma cell growth.

From the results obtained, it is suggested that the choice of anticancer agents which bring
about collateral sensitivity is essential, and the efficacy of the combined use of Ca-antagoist with
anticancer agent to overcome the drug resistance is emphasized for chemotherapy of osteosar-
coma,



