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Increased de novo lipogenesis with enhanced production of monounsaturated 
fatty acids derived from d9-desaturase is an inherent feature of glycogen 
storage disease type I, independent of metabolic control 
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Background/Introduction: 
The primary metabolic defect in glycogen storage disease type I (GSDI) results in fasting 
hypoglycemia and typical secondary metabolic abnormalities. Along with the defect in glucose 
metabolism, disturbed lipid metabolism (e.g. hypertriglyceridemia) is a hallmark of the disease. 
The aim of this study was to further characterize the lipid abnormalities according to GSD 
subtype and the quality of metabolic control by using plasma fatty acid profiling. 
 
Methods: 
Plasma fatty acid profiles (total fatty acids, free and esterified) were measured by GC/EI-MS in a 
cohort of 14 GSDI patients (11 subtype GSDIa, 3 subtype GSDIb), and 30 healthy controls. Blood 
samples for fatty acid profiling and standard laboratory parameters for monitoring GSDI were 
collected longitudinally on the occasion of routine consultations, during a period of two years. 
 
Results: 
The relative abundance of palmitate (16:0) and the molar fatty acid ratio of palmitate to linoleic 
acid (16:0/18:2) as markers of fatty acid synthesis were increased to a similar extent in both 
GSDI subtypes. Along with this finding, an increased proportion of monounsaturated fatty acids 
derived from d9-desaturase (e.g. palmitoleic acid 16:1, and oleic acid 18:1, including the molar 
ratios 16:1/16:0 and 18:1/18:0) was observed. The marker 16:0/18:2 as well as the proportion of 
these monounsaturated fatty acids were consistently increased across the GSD cohort, and did 
not correlate with triglyceride levels, or relate to metabolic control, disease severity, or the 
presence of complications (e.g. liver adenomas). Biotinidase activity (recycling biotin as a 
cofactor of various carboxylases e.g. involved in de novo lipogenesis) is increased in GSDI, but 
did not correlate with the relative abundance of palmitate (16:0) or the marker 16:0/18:2. 
 
Conclusion: 
The plasma fatty acid profile of GSDI very much resembles the metabolic signature of patients 
with NAFLD, e.g. with increased markers of de novo lipogenesis and d9-desaturase activity in 
both GSD subtypes, indicating that this feature is inherent to the metabolic phenotype, 
irrespective of individual factors such as GSD subtype, dietary treatment, presence of 
complications or triglyceride levels. 
 


