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We developed the HPLC method for the determination of six amino acids and
related compounds;glycine , serine, aspartic acid, glutamic acid, taurine, and y -aminobutyric acid;
in the mouse with pre-column derivatization with fluorogenic reagent, NBD-F
(4-Fluoro-7-nitrobenzofurazan). After carbon-ion irradiation, the concentration of taurine
significantly decreased with time. Taurine, a sulfur-containing amino acid-related compound, has
been reported to have a radioprotective effect. Therefore, the decrease in Tau concentration was
inferred to be a decrease in radioprotective ability in the mouse. On the contrary, the
concentration of Glu significantly increased with time dependence by the irradiation. These results
suggested that the increase in glutamate concentration after irradiation induces the activation of
NMDA receptors; thus, radiation-induced intestinal injuries could be suppressed by NMDA receptor
antagonists as radioprotective agents after carbon-ion irradiation.
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Fig.1 Chromatogram of non-irradiated mouse small intestine

Amino acids in the mouse intestine were analyzed by HPLC-fluorescence analysis
using NBD-F. Six amino acids (Tau, Ser, Asp, Gly, Glu and GABA) were well separated
and detected. The absolute calibration methods of those amino acids showed good
linearity (r = 0.997).
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Fig.2 Changes in Various amino acid concentrations in the small intestine after irradiation.

Date are given as means = SD (n =4, * p <0.05, * * p < 0.01) . Statistical analyses were performed by
non-parametric multiple comparison (Scheffe’s test). A p-value of less than 0.05 was considered to be
statistically significant. The taurine showed a slight increase after 0.5 hours, but the taurine
concentrations decreased significantly in a time-dependent manner. On the other hand, The glutamic
acid increased significantly from 0.5 hours to 84 hours after irradiation. The glycine increased only at
24 hours after irradiation, the serine and aspartic acid were not affected by irradiation. The y-

aminobutyric acid decreased significantly only 0.5 hours after irradiation.
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