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Hydralazine-Induced Enhancement of Hyperthermia Treatment In Vivo
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Hydralazine (Hyd) is a vaso-active drug that significantly affects the nature of blood flow in
tumors. As a result, Hyd reduces blood flow and oxygen tension in tumors, causing an increase in the
toxic effect of hyperthermia treatment. We investigated enhancement of the anti-tumor effect of
hyperthermia by Hyd on SCC-VII tumors in C3H mice. Hyd was administered by intraperitoneal
injection, and tumors were heated by water bath. We measured the tumor temperature in animals
receiving Hyd by thermocouple. We found no significant change in tumor temperature with Hyd
treatment. The effect of Hyd (2.5 mg/kg, 5.0 mg/kg, 7.5 mg/kg) on tumors was evaluated in terms of a
growth delay value at which tumor volume reached four-fold. The growth delay values obtained were
6.254-0.82,7.14 :+ 0.90, 8.50 £ 0.98, 9.72 £ 0.92, and 9.834 -t 1.3 days for: hyperthermia alone, Hyd of 1.0
mg/kg, 2.5 mg/kg, 5.0 mg/kg, respectively. This effect was independent of the time course of
administration of Hyd. These results indicate that Hyd can increase the therapeutic efficacy of
hyperthermia treatment. Changes in the microenvironment, such as low pH and tumor hypoxia,
induced by arterial embolization may have increased the sensitivity of tumors to heat.
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Fig. 1 Temperature change in tumor and muscle
during and after local heating of tumors at
43.5C. Mice were injected saline (X ) and hydral-
azine (®) 20min.. before heating. Controls (0)
were given saline i.p..
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Fig. 2 The tumor volume increase in SCC-VII
tumor after heat and Hyd. treatments : untreated
(0), treated with hyperthermia alone (43°C, 20
min..) (A), combined with Hyd. (5mg/kg, i.p..)
(@),
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Fig. 3 The effects of Hyd. concentration on the
tumor growth with or without hyperthermia.
Mice were given (i.p.) different doses of Hyd. 20
min. before local heating (43C 20min.) of
tumors. The days to reach four times of tumor
volume was plotted vs. Hyd. concentrations: (0)
Hyd. controls, (@) Hyd. +heat. Hyd. causes
significant delay (4.82+1.0days, Hyd., 5mg/kg, i.
p.) in tumor growth when cormbined with heat.
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Fig. 4 The effect of Hyd. (5mg/kg, i.p.), 20min.
before hyperthermia against varying doses of
heat (heating time) on growth of SCC-VII tumor.
Hyd. produces an additional 1.7~3.2 day’s delay
in tumor growth.
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Fig. 5 The effect on tumor growth vs. Hyd. con-
centrations before (O) and after (®) heating.
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Fig. 6 The effect of hyperthermia and the combi-
nation with Hyd. (6mg/kg, 20min. before heat)
on the growth of FM3A tumor.
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