
BC 368-Biochemistry of the Cell II 
Chronic, Reoccurring Hypoglycemia Explained 

 
Background:  
 
The 1 ¾ year old daughter of a clinically normal couple was presented to Children’s Pediatric 
Unit at Summit Hospital with severe abdominal pain, extreme lethargy and irritability. This is 
not her first hospital visit - she was hospitalized frequently as a neonatal infant for unexplained 
hypoglycemia. She wakes frequently throughout the night and is irritable during the day. 
She is unable to crawl and is severely behind in forming language. Doctors suspect that she may 
be suffering from a glycogen storage disease (GSD).  
 
Her parents were unaware of any medical problems in their families but were first-cousins of 
Thai ancestry. The couple recently had another child, a son, who is starting to present similar 
symptoms during his neonatal stage of hypoglycemia and lactic acidosis.  
 
Clinical Findings:  
 
The child’s stomach was abnormally distended. The patient’s height and weight are in the lowest 
percentile for infants of her age. A liver biopsy revealed high levels of glucose-6-phosphate and 
glycogen, likely accounting for her swollen abdomen. Despite this, genetic screening did not 
reveal any mutations in hepatic glucose-6-phosphate 
transporters. Doctors consider this child unable to thrive.  
Additional blood tests can be seen in Table 1.  
 
 
 
 
 
 
Biochemistry:  
 

• Glucose-6-phosphate is a precursor for the 
pentose phosphate pathway the product of which 
is Ribose 5-phosphate.  

 
• The mechanism by which glucose is released from glucose-6-phosphate starts with its 

generation and its subsequent transportation to the cytosol. This acquisition of glucose-6-
phosphate is done through the phosphorylation of free glucose or from gluconeogenesis.  

 
• Hyperuricemia is an abnormal level of uric acid in the blood.  

 
• Hyperalaninemia is a result of excess pyruvate being transaminated to alanine 

 
 
 

Test Result Normal Level 

Glucose  60mg/dl 65-100mg/dl 

Uric Acid 9.2mg/dl 1.8-5.1 mg/dl 

Lactic Acid 3.2mmol/L 0.7-2.1mmol/L 

Table 1.  The results of various 
diagnostic blood tests.  



Questions:  
 

1. From results found in the clinical findings is it likely that she has a GSD? If so what 
protein is likely affected in this particular GSD?  

 
2. How does the mutation explain her symptoms of a) hypoglycemia  b) hyperuricemia 

and  c) hyperlactemia d) developmental retardation ? 
 

3. Further blood tests confirmed doctor’s suspicions of hyperlipidemia. Why is this the 
case? 

 
4. Besides what was discovered in question 1 what other protein deficiency (what type of 

protein) could cause similar effects?  
 

5. What treatment would you advise and why?  
 

6. Based on the information given, is it likely that the siblings have the same 
deficiency/disorder? If so what is the mode of inheritance?  
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