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Fig.2 Comparison of 3*'P-MRS spectra obtained without
(upper) and with (lower) a Faraday shield of (2) 291 mm?,
(b) 515 mm® and (¢) 874 mm® tumors respectively.
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Fig. 4  Effect of increasing tumor volume (337
-2,122 mm?) on *'P-NMR spectra.
Spectra are individually scaled for
better demonstration.
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Fig.5 Pi/B-ATP ratio as a function of tumor
volume. Numbers in parentheses are
numbers of tumors investigated. Verti-
cal and horizontal bars indicate
means®S.D.. All these values are same
in Fig. 5~10.
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Fig.9 PDE/Pi ratio as a function of tumor
volume.
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Growth-Associated Changes in the Phosphate Metabolism
of Experimental Tumors Detected by **P-MR Spectroscopy
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In vivo **P-MR spectroscopy of various sizes of experimental tumors were performed
to study changes in the phosphate metabolism and in the intracellular pH (pHi) associated
with tumor growth.

31P-MR spectra of FM3A tumor (C3H/HeN mouse mammary adenocarcinoma) grown
subcutaneously in the femur of a male C3H mouse were obtained by the JEOL JMN-
GX270 spectrometer (6.3 T) using JEOL NM-G27TSPW surface coil probe. A total of 24
measurements were made on 20 different mice. The tumor volume ranged from 291 to 2,
122 mm?®. In small tumors less than approximately 850 mm?®, the Faraday shield method
was effective for eliminating contaminations of signals from normal tissues outside the
tumor, probably primarily from muscles. Progressive decrease of PCr, ATP and ADP
peaks with concomitant increase of Pi and PME peaks were shown during the growth of
these tumors. The Pi/8-ATP, PME/B-ATP and Pi/PME ratios increased in proportion
with the tumors increasing in size, on the other hand, the PCr/Pi, PDE/PME, PDE/Pi
ratios and pHi declined. These spectral changes were considered to suggest the changes
in the phosphate metabolism associated with the tumor growth.
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