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Catabolism of proteins, fats, and 

carbohydrates in the three stages of 

cellular respiration

Stage 1: oxidation of fatty acids, glucose,

and some amino acids yields acetyl-CoA. 

Stage 2: oxidation of acetyl groups in the 

citric acid cycle includes four steps in 

which electrons are abstracted. 

Stage 3: electrons carried by

NADH+H+ and FADH2 are funneled 

into a chain of mitochondrialelectron 

carriers 

the respiratory chain ultimately reducing 

O2 to H2O.This electron flow drives the 

production of ATP.





Glycolysis: 

-Glycolysis is an almost universal central pathway of glucose 

catabolism, the pathway with the largest flux of carbon in most 

cells. 

-Glycolysis takes place inside the cytoplasm of the cell

-Glycolytic intermediates are phosphorylated / glycolytic  

intermediates canôt leave the cells.

-Most glycolytic enzymes 

require Mg2+ for activity. 
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1.    HEXOKINASE OR GLUCOKINASE ?



1. Regulation of HEXOKINASE IV 

(GLUCOKINASE) by sequestration in the LIVER 

nucleus



2. ALLOSTERIC REGULATION OF PFK -1
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2. HORMONAL REGULATION OF PFK -2
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3. REGULATION OF PYRUVATE KINASE
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F-15-19 (4,5th)



Glucagon, ephinephrin :
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GLUCONEOGENESIS
LIVER



GLUCONEOGENESIS
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GLUCONEOGENESIS
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GLUCONEOGENESIS
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GLYCOGEN SYNTHESIS 

AND 

DEGRADATION



Structure of glycogen



Synthesis of glycogen Muscle, liver: 

(hexokinase, glucokinase)

D-glucose + ATP ­ D-glucose-6-phosphate + ADP

(phosphoglucomutase)

glucose-6-phosphate ª glucose-1-phosphate 

(UDP-glucose pyrophosphorylase)

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

(Glycogen synthase)

(Gycogenin)

(Branchig enzyme)







DEGRADATION

PLP



oligo (a1­6) to
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glucatransferase
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Glycogen phosphorylase of liver as a 

glucose sensor
DEGRADATION
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Effect of GSK3 on glycogen synthase activity
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