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Hyperthermia is one of developing modalities of human cancer treatment, which is usually
combined with radiotherapy and/or chemotherapy. However sublethal heating of cells results in
development of transitional thermotolerance, which is the problem for the future hyperthermia
oncology. The mechanism in which thermotolerance is induced is not clear, but the possible target of
hyperthermic cell killing may be in plasma membranes. Membrane active drugs are thus expected to
suppress the phenomenon of thermotolerance. Possible decrement in survival fractions of thermo-
tolerant cells was investigated by treatment with Cepharanthin or Nicardipine.

Cepharanthin did not enhance hyperthermic cell killing (single heating), nor decrease survial
fraction of sublethally heated cells when administered during interval period (fractionated heatings).
Since thermotolerance is suggested to be induced during interval time of 45°C fractionated heatings,
Cepharanthin may not inhibit the induction of thermotolerance. On the other hand, survival fractions
were decreased when Cepharanthin was administered during the second heating. Thus we would
hypothesize that Cepharanthin inhibits a mechanism through which the induced thermotolerance
during the interval period is expressed.

Nicardipine did not enhance hyperthermic cell killing (single heating), nor decrease survival
fraction of sublethally heated cells when administered during interval period or second treatment
fractionated heatings.
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Fig. 1 The Structure of Cepharanthin.
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Fig. 2 The Structure of Nicardipine.
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Fig. 3 Hyperthermic cell killing effect.
42°C (A), 43C (A), 44C (@) and 45C (QO):
heat alone
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Fig. 4 Thermotolerance development and decay
of 45°C preheated V-79 cells.
Time interval : 0(+), 1(4A),2 (D), 4(C), 8 (M),
12 () and 22 (@) hours after 45°C 5Sminutes’
heating. Second heat was given at 45°C. Maxi-
mum thermotolerance was developed at 6 ~ 8
hours after first heating, and decayed gradually.
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Fig. 5 The effect of Cepharanthin on hyperther-
mic cell killing.
heat alone (O), heat with 10 g/ml Cepharanthin
(&). Cepharanthin did not significantly enhance
the hyperthermic cell killing effect.
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Fig. 6 The effect of Nicardipine on hyperthermic
cell killing.
heat alone (O), heat with 10ug/ml Nicardipine
(&), Nicardipine did not significantly enhance
the hyperthermic cell killing effect.
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Fig. 7 The modification of Thermotolerance by

Cepharanthin (administrated during 2nd heat-
ing).
Thermotolerance was induced by first heating at
45C for 5min followed by interval incuvation at
37C for bhrs. 2nd heating was given at 45C for
graded periods. Cepharanthin (10ug/ml) was
administrated during 2nd heating (O) 45°C alone,
(@) 45°C 5min —37°C 5hr.—45°C alone, (A) 45°C
5min.—37°C 5hr.—45C with Cepharanthin. Sur-
vival fraction were decreased by the Cepharanth-
in administration during second heating.
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Fig. 8 The modification of Thermotolerance by

Cepharanthin (administrated during interval
time).
Thermotolerance was induced by first heating at
45C for 5min followed by interval incuvation at
37°C for Shrs. 2nd heating was given at 45°C for
graded periods. Cepharanthin (10ug/ml) was
administrated during the latter 4 hours of inter-
val time. (O) 45C alone, (@) 45C 5min.—37°C 5
hr. without Cepharanthin =45C, (A) 45C 5min.
—37°C 5hr. with Cepharanthin —45°C. Survival
fraction were not decreased by the Cepharanthin
administration during the interval time.
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Fig. 9 The modification of Thermotolerance by
Nicardipine (administrated during 2nd heating).
Thermotolerance was induced by first heating at
45C for 5min followed by interval incuvation at
37°C for 5hrs. 2nd heating was given at 45°C for
graded periods. Nicardipine (10gg/ml) was ad-
ministrated during 2nd heating. (O) 45C alone,
(@) 45°C 5min.-»37°C 5hr.—45°C alone, () 45C
Hmin.—37°C 5hr.—45°C with Nicardipine. Sur-
vival fraction were not decreased by the Nicar-
dipine administration during the interval time.
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Fig. 10 The modification of Thermotolerance by

Nicardipine ( administrated during interval ti-
me).
Thermotolerance was induced by first heating at
45°C for 5min followed by interval incuvation at
37°C for Shrs. 2nd heating was given at 45°C for
graded periods. Nicardipine (10ug/ml) was ad-
ministrated during the latter 4 hours of interval
time. (C) 45C alone, (@) 45C 5min.—37C 5hr.
—45C without Nicardioine =45'C, (A) 45C 5
min.—37C 5hr. with Nicardipine —457C. Survival
fraction were not decreased by the Nicardipine
administration during the interval time.
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