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Role of ACNU-induced Cell Cycle Perturbations in
Enhancing Effect on Radiotherapy

Naoto MURAKAMI

Department of Neurosurgery, Brain Research Institute,
Nugata University
( Director: Prof. Ryuichi TANAKA)

The cell cycle perturbations induced by ACNU and their role in enhancing effect on
radiotherapy were studied using Cs rat glioma cells.

The cell cycle perturbations were analyzed with flow cytometry from 3 to 72 hours
after ACNU treatment. The major effect of ACNU on cell cycle progression was G:M
accumulation. Alteration of the DNA histograms after exposure to ACNU (10, 25ug/
ml) showed common features; the G:M accumulation increased to a maximum at 24hr,
remained by 30hr, then decreased gradually. From these analyses, the temporal course
of accumulation to G;M phase of cell cycle in the presence of ACNU (10, 25uxg/mD)
was demonstrated.

To examine whether the G:M accumulation induced by ACNU is responsible for the
potentiation of irradiation, the following study was performed. Cells were irradiated
(6 Gy) at various time intervals after ACNU treatment (25x4g/ml, 1hr), and post-
treatment survival was assessed by colony forming assay. All survival values obtained
from the combination treatment schedules were normalized for the ACNU cell kill and
then compared with the survival value obtained after irradiation alone. It appeared
that combined treatment had a similar synergistic effect in all combination schedules.

From these studies, it was concluded that the G:M accumulation induced by ACNU
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would not be the partial synchronization as the mechanism responsible for the poten-

tiation of irradiation.
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Fig. 1 Growth of Cg rat glioma cells treated
with various dose of ACNU: 10 (O),
25 (W), and 100 2g/ ml (C)).
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Fig. 2 Dose survival curve of cultured Cs
cells treated for 1 hr with ACNU.
Each point represents the mean and
the bar do the standard error in this
and all subsequent survival curves.
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Fig. 3 Flow cytometric analysis of Cs cells
exposed to ACNU (10 #g/ml).
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Fig. 4 Flow cytometric analysis of Cs cells
exposed to ACNU (25 #g/ml).
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Fig. 5 Flow cytometric analysis of Cs cells
exposed to ACNU (100 #g/ ml).
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Fig. 6 Flow cytometric analysis of Cs cells
treated for 1hr with ACNU (25 #g/
ml).
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Survival curves of cultured Cs cells
treated for 24 hr with ACNU after
irradiation. Survival values in the
combination protocols were normal-
ized for the ACNU kill. r—ray alone
(), r—ray+254g/ml of ACNU (@).

lll!lii

1

o—o 7-ray alone
| o——o ACNU +7-ray

Radiation dose { Gy)

Survival curves of cultured Cs cells
treated for 24 hr with ACNU before
irradiation. Survival values in the
combined treatment were normalized
for the ACNU kill. 7-ray alone
(O), 25pg/ml of ACNU+7-ray (@).
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Fig. 9 Schedule dependence of the combined
treatment of ACNU and irradiation.
Cells were irradiated with r—ray (6
Gy) at various time intervals after
ACNU treatment (25xg/ml, 1hr).
Survival values in the combined treat-
ment were normalized for the ACNU
kill. 7-ray alone (O), 25ug/ml of
ACNU+6 Gy of r—ray (@).
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