
Glycogen is a polysaccharide that is the principal storage form of glucose in animal/human cells.

Glycogen metabolism is synthesis and breakdown of glycogen. It

is a very large, branched polymer of glucose residues that can be

broken down to yield glucose molecules when energy is needed.

The pathway for the synthesis and degradation of glycogen is not

reversible.

Definition: The synthesis of glycogen from glucose is called glycogenesis

Location: Cytosol of Liver and Muscle cell

Requirements: ATP (Adenosine triphosphate), UTP (Uridine Triphosphate), Glucose

Steps:

1. Synthesis of UDP glucose

2. Requirement of primer to initiate glycogenesis

3. Glycogen synthesis by glycogen synthase

4. Formation of branches in glycogen

Definition: The breakdown or degradation of stored glycogen into glucose is called

glycogenolysis. Glycogen is degraded by breaking α 1, 4-bonds and α 1, 6-bonds glycosidic

bond.

Location: Cytosol of Liver and Muscle cell

Steps:

1. Action of glycogen phophorylase

2. Action of debranching enzyme

3. Formation of glucose-6-phosphate and glucose

Glycogen

GLYCOGEN- METABOLISM

GLYCOGENESIS

GLYCOGENOLYSIS



Glucose-1-Phosphate

Limit dextrin

GLYCOGENOLYSIS
Breakdown of glycogen into glucose

Glucose

‘The Power of Body’

Further action of Phosphorylase

Debranching enzyme (α 1-6 glucosidase activity)

Glucose-1-Phosphate

Phosphoglucomutas

Debranching enzyme (Tranferase activity)

Glycogen

α 1, 6-bond α 1, 4-bonds

Glycogen Phosphorylase

Glucose-6-Phosphate Glycolysis

Glucose-6-Phosphatase (In Liver and Kidney only)

1. Phosphorylasis

Glycogen phosphorylase cleave α 1, 4 glycosidic bonds 

sequentially (from non reducing end of glycogen) to yield 

glucose 1 phosphate, continues until 4 glucose residues remain 

on the either side of branching to form limit dextrin.
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2. Debranching

Glycosyl tranferase removes fragments of 

3-4 glucose of branch chain and transfer 

them to another chain

3. Cleavage of α 1, 6-bond by α 

1-6 glucosidase activity. Release

of a free glucose

4. Remaining molecule of glycogen is again 

cleaved by phosphorylase and debranching

enzyme to repeat the reaction 1 to 3.

5. Isomerization 

By phosphoglumutase

6. Release of phosphate group from glucose 6 

phosphate by glucose 6 phophatase in liver and

kidney to form glucose
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Metabolic defect in the glycogen synthesis and degradation are collectively known as Glycogen

storage disease (GSD). In these condition, deposition of normal or abnormal type of glycogen in

one or more tissue.
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