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INTRODUCTION 

• The vital activity of a living organism is determined by  
– the specific organization of biological structures,  
– metabolic processes,  
– energy metabolism,  
– genetic information transfer,  
– regulatory metabolism  

• The damage of any of these links develops a pathological process and a 
disease. 

• An understanding of the molecular mechanisms involved in the vital 
activity or malfunction of the organism constitutes the basis for the 
search and clinical applications 

 
In the living organism there are: 
• Exogenous metabolism – extracellular transformations of the materials 

on the way to their uptake and excretion from the cells 
• Intermediary metabolism – the sum of all chemical reactions that occur 

in the living cell 



Four major processes are involved: 

1. Accumulation of energy from the decomposition of 
compounds 

2. Utilization of energy for  

• the synthesis of essential molecular components (monomers, 
macromolecules) and  

• the performance of osmotic, electric or mechanical work. 

3. Decomposition of renewable structural components of the 
cell 

4. Synthesis and decomposition of specialized biological 
molecules (hormones, mediators, cofactors etc.) 



METABOLISM 

Two processes are distinguished: 
• catabolism - the sum of degradative processes leading to cleavage of large 

molecules into smaller ones, with release of energy (stored as ATP), and 

• anabolism – the sum of processes leading to the synthesis of complex 
molecules from simpler ones, with the consumption of energy (as ATP) 

 

ATP is a coupling energetic link between the two metabolic 
pathways. 

Other simple metabolites, formed by the catabolic pathway, are 
starting metabolites for the synthesis of monomers or 
macromolecules in the anabolic pathway.  

This cycle unifying the degradative and synthetic routes is called 
amphibolic pathway 

 

The anabolism and catabolism are separated in space. 

All the processes in the living organisms are enzymatic processes 



SPECIFIC FEATURES OF METABOLISM 

 
 

CATABOLISM ANABOLISM 

Degradation processes Biosynthesis processes 

Cleavage of large molecules  
into smaller molecules 

Synthesis of complex molecules  
from simple molecules 

Release of energy Consumption of energy 

Oxidative reactions Reductive reactions 

Use of oxidized coenzymes:  
NAD+, NADP+, FAD 

Use of reduced coenzymes: 
NADH+H+, NADPH+H+, FADH2 

Some metabolites that result from catabolism  
can be used for the anabolism and conversely 

All chemical processes proceed with the involvement of enzymes,  
being regulated by alloster and feed-back mechanism 


