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We studied two brothers with hereditary xanthinuria
{xanthine oxidase deficiency) and their family members. The two
brothers had extremely low concentrations of urate but markedly
high concentrations of xanthine and hypoxanthine in plasma and
urine. Xanthine oxidase activities were virtually absent in the
duodenal mucosa. In their parents {presumed obligate heterozy-
gotes), the activities of xanthine oxidase were about half that
of normal subjects. Although plasma xanthine and hypoxanthine
concentrations of the parents were normal, urinary xanthine and
hypoxanthine excretions were significantly higher than those of
normal subjects {xanthine, father 17.1 mg/q creatinine and mother
27.4 vs. normal controls 5.7 to 11.0; hypoxanthine, father 14.0
and mother 27.3 vs. controls 4.0 to 8.4). Similar changes in the
metabolite concentrations were seen in at least 6 other
relatives, suggesting they were heterozygotes. This study
indicates that the presumed obligate heterozygotes of xanthine
oxidase deficiency retained about half normal enzyme activities
causing the partial metabolic blockage in vivo at this enzyme
step.
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The dCTP/ara-CTP ratio seem to be one of very important

factors in ara-C cytotoxicity. In confirmation of this

hypothesis, we studied relations between cell growth and

ratio of dACTP/ara-CTP in R.1.1. mice splenic cells,
CCRF-CEM human T cell leukemic cells and ML-1 human
myelogenous leukemic cells. (Method) Intracellular acid-
soluble nucleotide were extracted with TCA, then
neutralized with Freon and Amine. After periodate
oxidation, deoxy-ribonucleotide were obtained.

Intracellular ara-CTP and deoxy-ribonuclectide pools were

analyzed by the HPLC method. (Result and Discussion)

Growth of R.1.1. cells was inhibitted at concentration up
to 1uM of ara-C. Intra-cellular ACTP and ara-CTP level in

the R.1.1. cells exposure to 1uM of ara-C were 56.0 and
48.0pmol/305cells, respectively, whereas exposure to

10uM of ara-C, intra-cellular 4dCTP and ara-CTP level were

44.0, 351.0pmol/ 106cells, respectively. At the higher
level of ara-CTP than of dCTP, ara-C significantly

effected on the growth of R.1.1. cells. Same relation was

shown in CCRF-CEM cells and ML-1 cells. These data
suggested that ara-€ had significant effects on the
growth of cells at the higher level of ara-CTP than of
dCTP. So the 4ACTP/ara-CTP ratio is one of very important
factors in ara-C cytotoxicity.
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A oamplete deficiency of hypoxanthi ine phosphoribosyl-
transferase (HPRT) ac%%v;ty results in Lesch-Nyhan s¥r:h:xue.
Of the 15 Lesch-l patients studied by Wilson et al. (1), HPRT
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A possible explanation for these discrepancies lies in a change
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Phosphoribosylpyrophosphate (PRPP), an important substrate in

the synthesis of purine, pyrimidine and pyridine nucleotides, is
synthesized by the catalysis of PRPP synthetase. The enzyme from
human erythrocytes exists as various associated forms and is
subject to complex regulation. However, the in situ regulation
of PRPP synthesis is poorly understood. As an approach tc the
problem, we purified rat liver PRPP synthetase and partially
characterized the complex physical nature of the enzyme. It was
purified to a specific activity of 7.28 umol/min/mg, the highest
value so far reported for a mammalian enzyme, but still contained
several components of 34 kDa, 38 kDa and 40 kDa in relative
amounts of that order. In various usual chromatographies, these
components were coeluted, suggesting that the heterogeneous
aggregate is the native form of the enzyme, To identify the
catalytic subunit, the enzyme was subjected to gel filtration on
TSK G2000SW in 1 M MgCl;, an agent to dissociate proteins. The
enzyme appeared as a 68 kDa peak and the last quarter of the
fractions contained only the 34 kDa species, with a definite
catalytic activity. Other components in the aggregate appear to
exert suppressive effects on the activity. Sequence analyses of
N-terminal region and two tryptic peptides of the 34 kDa subunit,
together with our cDNA cloning experiments (J.Biol.Chem., 262,
14867, 1987), revealed that the 34 kDa component consists of two
homologous isoforms (PRS I and II).
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Myogenic hyperuricemia is caused by increased production of
uric acid secondary to enhanced release of inosine and
hypoxanthine from exercising muscles into blood. This novel
mechanism is evident in glycogenosis types VII {muscle
phosphofructokinase deficiency), I11 (debranching enzyme
deficiency), and V. In this study, we examined the effect of
muscular exercise on the glycolysis of circulating erythrocytes
in glycogenosis types VII and III. The concentration of
erythrocyte 2,3-bisphosphogiycerate, which had decreased because
of genetic partial deficiency of erythrocyte phosphofructokinase,
was further decreased after prolonged bed rest in patients with
type VII. Ergometric exercise rapidly increased fructonse-1,6-P;
, dihydroxyacetone-P plus glyceraldehyde-3-P, and 2,3-bisphaspho-
glycerate in circulating erythrocytes. Similar changes were
observed after exercise in patients with type I1l. The exercise-
induced metabolic alteration of erythrocytes was reproduced in
vitro by incubating normal erythrocytes in the presence of
inosine. MWe conclude that physical activity affects glycolysis
in erythrocytes in glycogenosis types VII and II1I, and that
myogenic factors including inosine are responsible for this
change,
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It is known that CIO is metabolized into bredinin-5'-
monophosphate (Brd-MP) by adenine phosphoribosyltrans-
ferase (APRT) and that this metabolite is a specific
inhibitor of IMP dehydrogenase. We have reported that
mouse cell mutants resistant to the cytotoxicity of CIO
have lost the enzyme activity (Cancer Res., 42, 4210,
1982). Recently, we isolated the same type of resistant
mutants from mutagenized HeLa cells. In contrast, the
HelLa cell mutants had a normal level of APRT and were
cross~-resistant to bredinin, a ribosylated form of CIO,
but not to mycophenolic acid and virazole. These
mutants showed a normal level of IMP dehydrogenase and
the sensitivity to Brd-MP of the parental and mutant
cell enzymes were similar. The mutants gradually reduc-
ed its resistance after passage without the drug for
more than 2 months. We also found that in 10~ g super-
natants prepared from the mutants there existed a 28 k
protein by SDS polyacrylamide gel electrophoresis and
its amount was proportional to the degree of the re-
sistance. These results suggest that this protein
should be involved in the resistance observed in the
lleLa cell mutants.
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