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The important pathways of glucose metabolism. Note that the 

glycogen degradations pathways end in -lysis, while the glycogen 

synthesis pathways end with -genesis. 
 



 

 

 

 

 

 

 

Glycogen nomenclature 
 



 

 

 
 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 



 
 

 



Glycogen De-branching Process 
 

 

 
 

 

 

 

 

 



Glycogenolysis (or glycogen breakdown) 

requires 3 major enzymes: 

1) GLYCOGEN PHOSPHORYLASE (bond cleavage by phosphorolysis) 

Glycogen 

(n units)+ Pi <−−−> Glycogen (n-1) + G-1-P 

inorginic phosphate Glucose-1-phosphate 

2) GLYCOGEN DEBRANCHING ENZYME (Fig. 15-6) 

3) PHOSPHOGLUCOMUTASE (Fig. 15-7): 

G-1-P <−−−> G-1,6-P <−−−> G-6-P 

Glucose-1,6-bisphosphate Glucose-6-phosphate 

 

G-6-P has several fates. 

In LIVER, it is hydrolyzed to glucose + P i 

by GLUCOSE-6-PHOSPHATASE. 
 
 

 

 

 

 

 

 

 

 

(β-phenylethylamine) 



 

 
 

 

 

 

 

 
 

 

 

 



Glycogen Synthesis starts with the activation of 

glucose-1-P to UDP-glucose: 

 

 

 

 

 

 



 

 

 

 

 

Glycogen Synthesis: Elongation & Branching 
 



 
 

 

 

 



Hormonal regulation of Glycogen Metabolism 
 

 

 

 



 

 

 

Hormonal regulation of Glycogen Metabolism 
 

Glycogen 

Synthesis 

Accelerates 

 

 

 

Insulin 



 

 

 

 

 

 

Glycogen-engorged lysosome: 

 

Pompe’s disease is caused 

by a deficiency in α-1,4- 

glycosidase in lysosomes. 

 

Although cytoplasmic 

glycogen levels are normal, 

polymers of glycogen can 

not escape from the 

lysosome. 



MRI (31P-NMR) studies show high levels of ADP in muscle 

cells of patients with McArdle’s disease. 
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

McArdles’ disease is caused by an 

absence of muscle glycogen 

phosphorylase enzyme activity. 

Subsequently, glycolytic activity slows and ADP accumulates. Creatine phosphate is hydrolyzed 

during strenuous exercise, yielding a more alkaline environment in muscle cells. 



 

 

 

End of Glycogen Metabolism Lecture 


