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This paper describes a novel entity of glycogeno-
sis due to muscle-type phosphofructokinase defi-
ciency. It also indicates that erythrocyte phospho-
fructokinase is partially affected, resulting in in-
creased hemolysis in this disease, and suggests the
possible existence of isozymes of phosphofructo-
kinase [The SCI® indicates that this paper has
been cited in over 190 publications since 1965.]
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“In 1964, | was doing clinical research at
the Second Department of Internal Medi-
cine, Osaka University Medical School. My
empbhasis was on analysis of disorders of car-
bohydrate metabolism. We were visited by
five siblings from a single family, three of
whom complained unanimously of quickly
induced fatigue and inability to keep pace
with their classmates. Since ischemic fore-
arm exercise failed to cause any rise in ve-
nous lactate in the three subjects, and their
parents were first cousins, we at first
thought they were suffering from muscle
glycogenosis due to phosphorylase deficien-

cy. -

“As 1 had expected, a significant increase
in the glycogen concentration in their mus-
cles was clearly demonstrated. However,
completely normal activity of muscle phos-
phorylase greatly surprised me. Therefore,
we had to analyze all the steps below glu-
cose-1-phosphate in the Embden-Meyerhof
glycolytic pathway.

“The approximately 60-year history of
studies of glycogenosis had taught us that
the cooperation of investigators in clinical
and basic science fields occasionally bears
rich fruit: Wagner-Parnas, von Gierke-
Schonheimer, and van Creveld-Huijing are
just a few examples. Fortunately, at that

time | received much good advice from
Tanaka, my classmate in Osaka University
Medical School, who was famous for his
studies on pyruvate kinase.! Consequently,
the identification of the defective enzyme
was not so difficult. Marked increases in
hexose monophosphates and an extreme
decrease in fructose-1,6-bisphosphate in
muscles indicated the distinct crossover in
the phosphofructokinase step.

“Of interest was the fact that erythrocyte
phosphofructokinase was only partially af-
fected in contrast to the almost complete
lack of muscle phosphofructokinase activi-
ty. It provided a challenge for further inten-
sive study of the isozymes of phosphofructo-
kinase.23 These fundamental features of the
disease have been confirmed by many case
studies reported in the US, France, England,
Canada, Spain, and Italy.4

“This clinical entity was classified as Type
VIl glycogenosis by Brown and Brown.3 No -
controversy has hitherto occurred concern-
ing the eponym. At present, Type VIi glyco-
genosis (Tarui disease) is not infrequently
described in textbooks of metabolism, he-
matology, neurology, biochemistry, internal
medicine, and pediatrics.

“The popularity of this paper seems to
rest on the following points. First, it added a
novel clinical entity not only to glycogenosus
but also to enzymopenic hemolytic anemia.
Second, the defective enzyme demonstrated
is nothing else but phosphofructokinase,
which plays a key regulatory role in glycoly-
sis through its complicated allosteric prop-
erties. Third, it provided the indication of
the possible existence of the isozymes of
phosphofructokinase and also gave an impe-
tus to the study of phosphofructokinase in a
number of nonhuman mammalian species.3
Finally, it represented a unique experiment
of nature and could open a new way to the
understanding of the cause of alterations in
glycolytic intermediates, e.g., the close rela-
tionship between phosphofructokinase and
2,3-bisphosphoglycerate in erythrocytes.”®
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