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Biochemistry



~55,000 glucose  -particle; 20-40 -particle  α-rosettes



Structure of glycogen
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Glucose 6-phosphatase



Muscle, liver:

glucose + ATP → glucose-6-phosphate + ADP (hexokinase, glucokinase)

Erythrocyte, liver:

glucose → lactate → glucose-6-phosphate

glucose-6-phosphate ↔glucose-1-phosphate (phosphoglucomutase)

glucose-1-phosphate + UTP → UDP-glucose + PPi (UDP-glucose

pyrophosphorylase)

Glycogen synthesis



Structure of UDP-glucose



Glycogen synthesis



Glycogen synthesis
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Regulation of muscle glycogen phosphorylase



calmodulin

ATP glucose

Cascade mechanism of 

epinephrine and glucagon action



Glycogen phosphorylase of liver 

as a glucose sensor



Regulation of glycogen synthase



Glycogen-targeting protein (GM)



Regulation of carbohydrate metabolism 

in the hepatocyte



Changes in the expression of some 

insulin-regulated genes



Regulation of carbohydrate metabolism

in liver and muscle



Pentose phosphate pathway





Fate of Pentoses

Nucleotides (DNA, RNA)

Coenzyme A

FADH2

R-5-P

(bone marrow, skin, intestinal mucosa)





Reactions of the pentose phosphate pathway
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Reactions of the pentose phosphate pathway



Reactions of the pentose phosphate pathway



ribulose 5-
phosphate 
epimerase

Reactions of the pentose phosphate pathway



Reactions of the pentose phosphate pathway
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Reactions of the pentose phosphate pathway



Reactions of the pentose phosphate pathway



Regulation of 

penthose phosphate pathway



Four possible fates of G-6-P

I. Ribose 5-phosphate is needed

Oxidative phase is 
not active.



Four possible fates of G-6-P

II. Ribose5-phosphate and NADPH are needed

Only the oxidative 
phase is active



Four possible fates of G-6-P

III. NADPH is needed

Pentose phosphate
pathway acts as a cycle



Four possible fates of G-6-P

IV. NADPH and ATP are needed

Both phases work 
simultaneously.



Role of NADPH and glutathione in 

protecting cells against ROS


