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Evaluation of Thermal Damage after Hyperthermia on Murine Experimental
Tumor by *'P-NMR Spectroscopy
—Correlation between ATP and Growth Curve—
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Department of Radiology, Kansai Medical University
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The possibility of using *'P-NMR spectroscopy (*'P-MRS) to estimate the effect of hyperthermic
treatment on mouse FM3A tumor was investigated. 1 X 105 cells, suspended in saline, were
subcutaneously inoculated to the right thigh of C;H mice. For hyperthermic treatment, the tumor-
bearing leg was heated by immersing it in a water bath at 44°C for 10, 20 or 30 min. The signal
intensities of ATP and Pi of the tumor were measured utilizing the 'P-MRS technique to calculate the
ATP/Pi ratio. Immediately after heating, the ATP/Pi ratio decreased markedly. Eighteen hours after
hyperthermic treatment, the ratio recovered but was still smaller than the control value, then became
almost constant by 24 hours after heating. The ATP/Pi ratio at 24 hours after heating decreased with
increased length of heating and was inversely related to tumor regrowth after hyperthermic
treatment. We concluded that non-invasive monitoring with 31P-MRS might provide a good indication

of the effect of hyperthermic treatment.
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Fig. 1 Changes in the *'P NMR spectra before and
after hyperthermia at 44°C for 30min.
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Fig. 2 Changes in tumor ATP/Pi ratio calculated
from their relative peak areas after hyperthermia
at 44°C for 30min.
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Fig. 3 *P-NMR spectra, 24hrs after hyperthermia
at 44°C for different heating times.
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Fig. 4 Pi/ATP ratio of tumors, 24hrs after hyper-
thermia at 44°C and turmor growth for different
heating times.
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Fig. 5 Correlation of tumor regrowth time and
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