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3. Hepatic phosphorylase deficiency (Hers’ disease).®* This
type, described recently, presents a clinical picture similar
to von Gierke's disease, although the enzymatic defect is
clearly due to hepatic phosphorylase deficiency, and not to
the absence of glucose 6-phosphatase. -

4. Amylo 1,6 glucosidase deficiency (limit dextrinosis).*” ® 7’ 8
There are no pathognomonic clinical symptoms in this form
of the disease, which involves the liver, muscles, and heart,
as well as other organs.

5. Amylo 1,4-1,6 transglucosidase deficiency (Brancher enz-
yme deficiency).® Only one case of this type has been
published. The defect involves both the liver and the spleen.
Clinical manifestations include biliary -cirrhosis with a
history of familial incidence. '

6. Muscle phosphorylase deficiency (McArdie’s disease) .}’ 11’ 12
Three cases have so far been reported in the world litera-
ture. Myopathy is the chief clinical finding.

Uridine disposphoglucose, a glycogen transferase deficiency
(glycogen synthetase deficiency) has only recently been describ-
ed.’ ™ It is a disease in which the patient suffers from a hypogly-
cemia characterized by a lack of adrenal response. Although this
does not lead to accumulation of glycogen, the disease can be con-
sidered with glycogenoses in general, as it is the result of a defici-
ency of one of the glycogen metabolism enzymes. Figure 1 illustrates
the metabolism of glycogen and the defects which cause the various
types of glycogenoses.

We report here a case of von Gierke’s disease and a case
diagnosed as generalized glycogen storage disease based on organ
analysis. The approach to the diagnosis and the biochemical techni-
ques will be discussed.

Case Reports

Case 1: C. C., an 18 month old boy, was admitted to Hacettepe Children’s
Hospital ‘with principle complaints of cyanosis, frequent upper respiratory tract
infections, and failure to thrive, The child had developed an upper respiratory
tract infection and diarrhea a few days prior to his admission to the Center.
The cyanosis was first observed a few days after birth, and had been present
intermittently since then. The parents stated that the baby had had many res-
piratory tract infections which had been considered bronchopneumonia, and had
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been successfully treated as such, The baby never sat alone and did not toddle.
The infection that led to the admission, and subsequently to the death of the
child, developed a fcw days before entry to the hospital with cough and fever.
Later he developed diarrhea characterized by watery stools and a foul smell.
The patient’s family was poor and the mother had had no obstetric care dur-
ing her pregnancy. No history could be obtained relating to the pregnancy or
birth of the child. The family history however was relevant: The patient
had had five siblings, three of whom died following a similar clinical course
with similar clinical findings, at the ages of 30, 18, and six months, They had
all experienced cyanosis, and had had many upper respiratory tract infections.
Presumably death came as a result of these conditions.

The physical examination at the time of admission showed a very lethargic
baby in an advanced state of malnutrition, weighing only 6.9 Kg. He preferred
to lie motionless, in the supine position with his head retracted. He had severe
cyanosis of the lips and fingertips, and a generally cyanotic appearance. His
fingers were clubbed and he had no teeth. The cardiac maximal apical pulse
was located at the fifth intercostal space, to the left of the midclavicular line.
Some examiners noted a first grade murmur during both the systole and
diastole at the mesocardiac focus. The abdomen was protuberant and the liver
margin could be felt seven to eight em. below the right costal margin, to the
right of the midclavicular line. The consistency of the liver on palpation was
hard and the margin was blunt. The spleen could not be palpated. The muscles
of the extremities were soft and gelatinous. There was no hypertrophy of the
tongue.

The routine urine examination and blood count on admission were not
relevant. The throat culture yielded pneumococcal growth. The cardiac series
demonstrated the presence of biventricular and right atrial hypertrophy. The
electrocardiogram indicated a right axis deviation and right ventricular hyper-
trophy.

Digitalis was administered and the child was observed during the follow-
ing week. His general condition showed no improvement and the size of the
liver remained the same, However, the infection responded to antibiotic treat-
ment and he was soon afebrile. The clinical observations led to a diagnosis of
generalized glycogen storage disease and a liver biopsy specimen was obtained.
Using the periodic acid Schiff test (PAS), there was extensive staining of
material in the parenchyma cells of the liver (figure 2). Further tests showed
that the material was amylase digestible, and was therefore considered to be
glycogen, This material was even found in the nuclei of the liver cells.

Despite continuous therapy, there was no fundamental improvement in his
condition. The planned battery of laboratory tests consisting of glucose, fructose
(or galactose) and epinephrine tolerance tests, could not be carried out because
the child was in such poor condition. At the first opportunity an epinephrine
tolerance test was performed, as this test yields more information about the nat-
ure of the disease than the others, Without previously maintaining a high carbo-
hydrate diet, the patient was kept fasting for about four hours. He was then
given, subcutaneously, 0.02 cc. of 1/1000 aqueous epinephrine, Femoral punc-
tures were used to collect the blood samples, with care to avoid contamination
of the samples. Serum lactic acid and blood sugar values were determined from
these samples. The results are given in table 1.















Na
Pb’fl orylose a l

G A0P
N A o2 ensyme
—
Asrase °
5}4(,,. Y aro Py

Phosphorylase 4









204 THE TURKISH JOURNAL OF PEDIATRICS

led to hyperlactacidemia. The explanation of this phenomenon is
not clear. The liver is the site of the extra lactic acid produced in
these cases of glucose 6-phosphatase deficiency. The liver’s func-
tion however is not to produce lactic acid, but to remove that lactic
acid produced by muscle contraction and peripheral tissues and to
convert it into glycogen (the Cori cycle). The biochemical pathway
in the liver parenchyma cell is so designed that it does not require
the production of oxidized niacinadenine dinucleotide (INAD) via
lactic acid dehydrogenase, as hanpens in the muscle. The liver mito-
chondria fully perform this task by oxidative phosphorylation, and
under normal conditions the liver does not inject lactic acid into the
peripheral blood stream. The lactic acid is removed from the blood,
converted into pyruvic acid, and is either converted into glycogen
or metabolized as pyruvic acid in the liver. However, in some
patients with von Gierke’s disease the reverse process takes place,
and these patients convert the pyruvic acid produced in the Embden-
Meyerhoff pathwayv into lactic acid, and inject it into the peripheral
blood stream. The reason for this reversal and dissociation of the
NADH produced in the Embden-Meyerhoff pathway from the oxi-
dation step in the mitochondria is not known. It is tempting to
speculate that this is due to deeply deranged liver cell structure,
causing the liver cells to act like muscle cells in this regard.

An interesting observation was made in the case of a patient
who had von Gierke’s disease with McArdle syndrome: similar test
sugars were used with similar test results. Here, too, blood lactic
acid was high after administration of any one of the monosacc-
harides, and as the peripheral bulk of muscle tissue is unable to
produce this extra lactic acid, the liver, then, must be its source.
Fortunately, the patient did not manifest the severe symptoms caus-
ed by increased blood lactic acid, i.e., tetany and severe acidosis.

Our patient was also given an epinephrine tolerance test, using
0.02 cc. of aqueous epinephrine subcutaneously after 12 hours of
fasting. Tests to determine the blood sugar and lactic acid levels
were performed with results as shown in table 6.

There was no rise in blood glucose or lactic acid levels. The
reason for this is obscure, but we obtained similar results in another
case of von Gierke's disease with a high liver lactic acid output.
Under normal conditions, there is a rise in blood glucose, but little
change in blood lactic acid. Since we have already postulated that
in our case any substrate converted into an Embden - Meyerhoff in-
termediate in the liver would lead to increased production of lactic









