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Table 1. Dose levels of anticancer agents

Final concentration (ug/ml)
Anticancer agent
Low dose | High dose
Methotrexate (MTX) 0.5 5.0
Vincristine (VCR) 0.005 0.05
Adriamycin  (ADM) 0.05 0.5
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Fig.1. DNA histogram by flow cytometry (FCM).
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Fig.2. DNA histograms of OST cell line treated with MTX iz pitro. A, no addition; B,

low dose of MTX ; C, high dose of MTX.
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Fig.3. Growth in culture of OST cell line treated with MTX, VCR or ADM.
Osteosarcoma cells 1.5—2.0 X 10°were inoculated into culture medium and incubated at
37°C for 48 hours. Anticancer agent was added to the cell culture at the stated doses and
then incubated. After 24-hours’ incubation the agent was washed out and the treated
sarcoma cells were incubated at 37°C after adding fresh culture medium.

(—, none; -+ , high dose ; —-—, low dose) .
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None
(control

MTX

VCR

ADM

H-E stain (X400) Phase observation (X150)

Photo 1. Microscopical findings of OST cell line treated in vitro with MTX, VCR and ADM
in each*.
*Photographed immediately after removal of anticancer agent.
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Fig.4. DNA histograms of OST cell line treated with VCR in witro.
A, no addition; B, low dose of VCR ; C, high dose of VCR.
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CH: 100,018 15320107 150858

JUCH U 10045CT8 “.’4311!” 150851 CH -1080:CTS STICINT. - 1589(7 15044

48 hr 96 hr
(Time after removal of ADM)
Fig. 5. DNA histograms of OST cell line treated with ADM in vitro.
A, no addition; B, low dose of ADM ; C, high dose of ADM.

CH 1005CTS | [592/INT 150058 CH 1005€TS 1592, INT 156058 CHi 100,0TS 1592, INT 11150058

CH: (08/ET5 12365 INT 158035 CH. 188:CTS 1185 150823 < 1ESINT 159813

T O0hr ‘ 48 hr 96 hr
(Time after removal of MTX and ADM)

Fig.6. DNA histograms of OST cell line after treatment with MTX, followed by ADM.
A, no addition; B, low dose of MTX and ADM ; C, high dose of MTX and ADM.
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Phase observation (X 150)

Photo 2. Microscopical findings of OST cell line after treatment with MTX, followed by

ADM in vitro*.

*Photographed immediately after removal of anticancer agents.

(x105)

4 NTX->ADN

Cell growth

ADM-NTX

Treatment Treatment
—— !
MTX ADM ADM MTX
L 1 1 1 1 ! ! ! 1 1 !
) ] 24 48 72 96 144 0 24 48 72 96 144 (hr)

Incubation time

Fig.7. Growth in culture of OST cell line after treatment with MTX and ADM.
(—, none ; ——, low dose ; -~ , high dose)
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Fig.8. DNA histograms of OST cell line after treatment with ADM, followed by MTX.
A, no addition; B, low dose of ADM and MTX; C, high dose of ADM and MTX.
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CH' 106:CT8 179 INT 158111 CH 100 6TS 10985 INT 158266 o 0e S 424 TN ‘15;332‘4
C
0 hr 48 hr 96 hr
(Time after removal of VCR and MTX)
Fig.9. DNA histograms of OST cell line after treatment with VCR, followed by MTX.
A, no addition ; B, low dose of VCR and MTX ; C, high dose of VCR and MTX.
(Xx105)

- MTX-VCR - VCR-MTX

Cell growth
™

Treatment Treatment
MTX VCR VCR MTX
! ! 1 ! ! ) 1 1 L 1 1 L
[} o 24 48 72 96 144 [} 24 48 72 96 144 (hr)

Incubation time

Fig.10. Growth in culture of OST cell line after treatment with VCR and MTX.
(—, none ; ——, low dose ; ------ , high dose)
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Fig.11. DNA histograms of OST cell line after treatment with MTX, followed by VCR.
A, no addition ; B, low dose of MTX and VCR ; C, high dose of MTX andVCR.
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H-E stain (X 400) Phase observation (X 150)

Photo 3. Microscopical findings of OST cell line after treatment with MTX, followed by
VCR in vitro*
*Photographed immediately after removal of anticancer agents.
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Fig.12. DNA histograms of OST cell line after treatment with ADM, followed by VCR.
A, no addition; B, low dose of ADM and VCR ; C, high dose of ADM and VCR.

(x105)

« F ADM-VCR

VCR—~ADM

0 1 1 1 1 1 1 1 1 k1 1 1 1
0 24 48 72 96 144 [} 24 48 72 96 144 (hr)

Incutation time

Fig.13. Growth in culture of OST cell line after treatment with ADM and VCR.
(—, none; —-—, low dose; ------ , high dose) .
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Fig.14. DNA histograms of OST cell line after treatment with VCR, followed by ADM.
A, no addition ; B, low dose of VCR and ADM ; C, high dose of VCR and ADM.
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Photo 4. Microscopical findings of OST cell line after treatment with VCR, followed by
ADM in vitro*.

*Photographed immediately after removal of anticancer agents.

CHO108,0TS: 195925 INT 150058 |

0 hr 48 hr 96 hr
(Time after removal of MTX, VCR and ADM)
Fig.15. DNA histograms of OST cell line after treatment with MTX, VCR and ADM
in order.

A, no addition ; B, low dose of MTX, VCR and ADM ; C, high dose of MTX, VCR and
ADM.



LEIBERRIE £ 2 HIAEEED FCM 2% O R 67

EIHTH D, EEDOST BRI 5133 & 5 xR
DR b OB OMILLIE L AL RD S ah T
(BEHES5).

* %=
K BAEICHT 2 SHHARECSVT, Ml

(2 107)

BRI DEIR, B55E & < CETEFORSIERES,
HEBSRRBRCSKOBHELERIZT I eNELHN
BEIADS, BRKOMBEEL LoORMEE, Hil
EEDE D S BT 2 B T2 o0,
1. OST #k#mpa o iETEE) HE
FFDNAER NS LID0WTAHD EIEBRERT

¢ - Low dose High dose
control control
3 -
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L e —t——t— —!
MTX~VCR—ADM MTX—VCR—ADM
U T S [ ! I T RN T 1
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Incubation time

Fig. 16. Growth in culture of OST cell line after treatment with various combination of

MTX, VCR and ADM.

H-E stain (Xx400)

Phase observation (X 150)

Photo 5. Microscopical findings of OST cell line after treatment with MTX, VCR and

ADM in order*.

*Photographed immediately after removal of anticancer agents.
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Abstract

The present study was made to examine the effects of combination chemotherapy on the cell
cycle traverse of a human osteosarcoma OST cell line in cultivation and to establish a useful treat-
ment schedule for osteosarcoma. Methotrexate (MTX), vincristine (VCR) and adriamycin
(ADM), which have been preferably used for treatment of osteosarcoma patients, were adopted
in various combined formulas. Flow cytometric patterns of the treated OST cells in response to
these anticancer agents were analysed relating to their proliferative profiles and morphologic
changes.

When OST cells were exposed to MTX in nutrient medium, followed by VCR or ADM,
marked inhibition of cell growth and variation of DNA histograms were demonstrated, because
pretreatment with MTX prior to VCR or ADM caused a GI-S boundary accumulation,

In the case of ADM, most of the OST cells exposed to this antibiotic was proved to accumu-
late at G2 phase of the cell cycle. Then, even if MTX or VCR was given after the treatment with
ADM, inhibitory effect on the cell growth was only the same as that of ADM alone.

Meanwhile, when OST cells were exposed to VCR, followed by MTX or ADM, no apparent
increase in mitotic cells was observed, though VCR has an activity to cause M phase accumula-
tion, namely metaphase arrest.

However, the treatment with VCR after MTX was efficiently active to induce metaphase
arrest.

DNA histograms of OST cells exposed for 24 hours to each anticancer agent in various com-
bination were investigated.

From the results obtained, it was considered that the treatment with MTX, followed by VCR
and ADM in order might be useful and rational in combination chemotherapy with these an-
ticancer agents for osteosarcoma patients.



