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Decrease in Pteridine Level with Segawa Disease
Hiroki Fujioka and Haruo Shintaku
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Abstract : Segawa disease is characterized by dopa-responsive dystonia (DRD) with
marked diurnal fluctuation and is caused by a defect in guanosine 5’-triphosphate cyclohy-
drolase I (GTPCH 1), the first enzyme in de novo biopterin synthesis. Biochemical diagno-
sis is performed by measurement of neopterin and biopterin levels of cerebrospinal fluid
since both are low in DRD. To diagnosis Segawa disease, we evaluated plasma neopterin
and biopterin levels in patients with DRD with diurnal fluctuation. A total of 70 patients
were included in the study : seven patients, who had mutations in the GCH1 gene or a de-
crease in GTPCH I activity, were classified as the “Segawa Disease’ group, 21 patients
with symptoms of DRD but no abnormality in their GCH1 gene were classified as the “non
-Segawa DRD” group, and 42 patients who did not respond to the administration of I-dopa
were classified as controls. Neopterin and biopterin levels were measured by HPLC after io-
dine oxidation. Ascorbic acid was added to each sample to terminate oxidation. Neopterin
concentrations were significantly lower in the Segawa Disease group compared to the non-
Segawa DRD group and non-DRD controls. Plasma biopterin concentrations were not dif-
ferent among the three groups. Based on a ROC curve analysis, plasma neopterin levels dis-
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criminated between Segawa disease patients and the other two groups, with a sensitivity of

100% and specificity of 95.2%. The cut-off value of plasma neopterin concentration was

11.37 nM. A lower level of plasma neopterin was associated with a clinical diagnosis of Se-

gawa disease and was useful to screen Segawa disease from other diseases.
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