MEDICAL GRAND ROUNDS
Parkland Memorial Hospital

November 7, 1963

GLYCOGEN STORAGE DISEASES

case 1: HEPATO-RENAL TYPE (voN GIERKE'S DISEASE) (I EEEGN

The patient is a 4 year old - girl who was noted shortly after term delivery to have
a large abdomen with thin spindly extremities. She seemed to grow slowly as compared to her
gpormal older brother. At age 6 months, she developed bronchopneumonia, followed by persistent
dgiarrhea and vomiting which continued for a period of at least 2 o 3 weeks. At age 9 months,
ghe was placed on a relatively low fat diet and her general condition improved. When the
pa’rienf was 22 months old she was admitted to the _ for study and
yas at that time noted to have marked hepatomegaly without splenomegaly. Abnormal blood chem-
istries included a fasting blood sugar of 45.2 mg.%; and SGOT of 94; a glucose tolerance test

showed persistent elevation after 2 hours; and epinephrine response test demonstrated no sig-
nificant response of blood sugar to a ftest dose of epinephrine. (Figure 1).

A needle biopsy of the liver showed enlargement of all cell types with PAS positive
material present in a number of the cells. On the basis of these findings the pathologic diag-
nosis of von Gierke's disease was made.

A glucose-6-phosphatase assay of the liver biopsy material was carried out by Dr. Henry
Kirkman and a glucose-6-phosphatase activity of less than 25 pgm of phosphorus per 100 mg of
liver per hour was detected. Normal range is 250-450 pgm/l00 mg/hr. She was treated with
frequent feedings of a high protein diet.

The patient was seen at _ in - 1963 at age 3-1/2 years because
of fever of unknown origin. Physical examination was completely negative except for a liver
enlarged 7 cm below the right costal margin. The child was comsidered to be of normal height
and weight for her age. Heart was not enlarged; spleen and kidneys were not palpable. Muscle
strength was normal. A glucose tolerance test at that time showed a fasting level of 58 mg.%
and a persistent elevation (Figure 2). The patient became afebrile without specific therapy
and discharged when on [JJJ/63 she was asymptomatic.
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case 2: CARDIAC TYPE (PompE’s DiseAsE) (NN

The patient was a [Jj male infant admitted +o |G - the 2o
|0 days. Shortly after a term delivery the infant was noted to have respiratory distress and
-ray revealed cardiomegaly and patchy infiltrate in the left upper lung field which was diag-
nosed as bronchopneumonia. Jaundice appeared on the second day, billirubin rising to 14.5 mg.%.
the patient was freated with penicillin and streptomycin and discharged on the 5th day of life.
pive days later he was referred to j because of persistent cardiomegaly. Exam-
ination revealed persistence of icterus; massive cardiomegaly and tachycardia of 170-180; EKG
showed PR:uinterval of 0.08 second; no murmurs were heard. On admission the |iver was palpated
p cm below the right costal margin; however, this decreased somewhat in size during the first
two days of hospitalization. His respiratory difficulty persisted and on -—62 a grade 2
parsh systolic murmur was heard over the pericardium. Despite digitalization, the respiratory
difficulty continued. The liver continued to enlarge and following progressive respiratory
distress the patient expired on --62. At autopsy the heart was found to be markedly hyper-
trophy, weighing 30 grams (approximately twice the normal weight for this size infant). No
gignificant valvular lesions were deftected. Areas-of vaculated cells were seen in the myocardium.

The patient has one normal sibling and both parents are well. There is, however, a
history of two paternal cousins dying before the age of 6 months with hepatomegaly.

case 3: LIMIT DEXTRINOSIS (FORBES'DISEASE) ([ GNGN

The patient is at present a 25 year old - girl who was first seen at

in 1942 at the age of 3-1/2 years. She was noted at that time to have had
asymptomatic swelling of the abdomen from the age of | year and on admission marked hepatomegaly
was observed. All glucose tolerance tests showed persistent elevation of blood glucose for
a four hour period. Laboratory findings on this admission showed a glucose of 42 mg.% an
elevation of total lipids of 2.22 grams . The serum cholesterol was also increased to a
value of 420 mg.%Z. The patient was followed in the outpatient clinic and persistence of the
hepatomegaly was noted but she was completely asymptomatic.

In 1951 at the age of [2-1/2 years the patient was admitted for liver and muscle biopsy.
The liver biopsy revealed that both the nuclei and the cytoplasm of the liver cells were packed
With a material having the staining properties of glycogen. |In addition there were focal areas
of vaculization representing fat accumulation. Examination of the muscle revealed no abnor-
maljties under routine staining.

Chemical analysis showed the liver glycogen to be slightly elevated at 8.7%, (upper
limi+ of normal 7.6%) muscle glycogen was 4.6% (upper limit of normal 1.0%). Glucose-6-phosphatase
levels in the liver were only slightly reduced (180 pug of phosphorus/I100 mg of tissue per hr.).
Analysis of liver glycogen by Dr. Gerty Cori showed a distinctly abnormal glycogen. Phosphorylase
degradation of glycogen in liver amounted to only 124 and in muscle 2.6% (normal 25-38%).

The family history is completely negative. Two siblings, both boys, are living and well.
In 1963 the patient at age 25 was leading a normal, active life having married and had two '
Sons, ages 2 and 3 years.
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TYPES OF GLYCOGENOSES

Cori Eponym Clinical Names Organs Glycogen Enzyme
Type involved Structure Defect
I von Gierke's Disease Hepato-renal Type Liver Norma Glucose-6-
Kidney phosphatase
2 Pompe's Disease Cardiac Type, or All Tissues Norma | Lysosomal
Generalized Glycogenosis Acid Maltase
3 Forbes! Disease or Limit Dextrinosis Liver (also Short, Debranching
Cori's Disease skel. muscle, outer Enzyme
heart and branches
probably
other tissues)
4 Andersen’s Disease Amy lopectinosis Liver (also Long chains Branching
all tissues) with few Enzyme
branches
5 McArdle=Schmid- Muscle Phosphorylase Muscle Norma | Muscle
Pearson Disease Type Phosphorylase
8 Mers' Disease Hepatic Phosphoryliase Liver Norma | Liver

Type

Phosphory lase



SEecific Types of Glycogen Storage Disease Can Probably Be Diagnosed from Blood Analyses Alone

von Gierke's Disease

Platelet glycogen is specifically elevated. Ref. 19
2. Pompe's Disease
Leukocyte glycogen is increased.
B Limit Dextrinosis (Forbes' Disease)
a. Red blood cell glycogen is greatly increased only in
this type. Ref. 33
b. Leukocyte debranching enzyme is decreased.
Williams, H.E , Kendig, E.M. and Field, J.B
Leukocyte Debranching Enzyme in Glycogen Storage Disease
J. Clin. Invest. 42:656, 1963,
4.

Amy lopectinosis (Andersen's Disease)

lodine spectra of glycogen is abnormal in red blood cell.
Refs. 34, 36.

Hepatic Phosphorylase (Hers' Disease)

ALeukodx*e phosphorylase is decreased. Refs. 44, 45,
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cardiac Type (Pompe's Disease)
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