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Changes in *'P-MR spectroscopy in Murine Experimental Tumor
(SCC VII) after Irradiation
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Changes in the phosphate metabolism of transplanted squamous cell carcinoma VII (SCC VII)
tumor were studied after irradiation using in vivo *'P-magnetic resonance spectroscopy (MRS).
The results were as follows. 1) Phosphocreatine (PCr), y-,a- and g-ATP, inorganic phosphate
(Pi), phosphomonoester (PME) and phosphodiester (PDE) were detected in *'P-MR spectros-
copy of SCCVIl solid tumor. 2) *'P-MRS parameters, including PCr, 8-ATP, PCr/Pi, g-ATP,
B-ATP/Pi and pH, increased after irradiation, then decreased with tumor regrowth. 3) Pi, PME
and PDE decreased transiently after irradiation, and thereafter increased gradually. 4) PCr/Pi
showed the most remarkable increase (p <(0.05) of all parameters following irradiation.
Therefore, it may be employed as a therapeutic index in radiation therapy. Because PCr/
Pi decreased again after irradiation prior to regrowth of tumor, it may be used to predict
tumor regrowth.

From these results, it was suggested that *P-MRS was useful for ronitoring the effects of
radiation therapy, and regrowth after irradiation.
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Fig. 1 Typical pattern of *P-MRS analysed by curve-fitting method
1; PME (phosphomonoester), 2 ; Pi(inorganic phosphate), 3 ; PDE (phosphodiester),
4; PCr (phosphocreatine), 5; -ATP, 6; «-ATP, 7; 8-ATP
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Fig. 2 Growth curve of SCCVII turnor after irradiation

FH 5T H2H

(75)



850 BUHAREBSIZ L 3

B

Irradiation

SCC VIFEHE ©*' P-MRS

10 days
(4 days after Irradiation )

MWJ \MWNM “’\J U\\J\“wﬁwwwwmw

HMPA

PCr

AN et st p i
PPM

A
. a-ATP
J Control PME P'B?E/l;}{wp /} B-ATP 10 days
APV WM M \ﬂ' /\‘
T e TR T

T
10

Fig. 3 Tuypical patterns in *P-MR Spectra of SCC VIl tumor on 10 days after transplantation

(4 days after irradiation)

A 710 days after transplantation(Control group)
B 10 days after transplantation (Irradiation group ; 4 days after irradiation)

R.Area

150

8

Relative area

PCr o——a
Control B-ATP & --4

PCGr o0——0

Irradi .
adiaton G-ATP & -4

0y H 2 4 6 8
Iradiation

10

12 14 16 18

Days after Irradiation

Fig. 4 Changes in PCr and 8-ATP of SCC VIl tumor after irradiation
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Fig. 5 Changes in PCr/Pi and 8-ATP/Pi of SCC VIl tumor after irradiation
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Fig. 6 Changes in pH and Pi of SCC VIl tumor after irradiation
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Fig. 7 Changes in PME and PDE of SCC VIl tumor after irradiation
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