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 Catabolism as a set of processes of splitting of biomolecules (glucose, amino 
acids, fatty acids up to end-products).

 Anabolism as a synthesis of the biomolecules necessary for construction of 
cellular structures. 

 Stages of catabolism.

 Ways of synthesis of АТP in cells.

 General characteristic of a tricarboxylic acid cycle.

 The chemiosmotic theory of  oxidative phosphorylation – the molecular 
mechanism of generation of АТP during biological oxidation.

 Inhibitors and uncouplers of tissue respiration. 







Catabolism Anabolism

Catabolism breaks down big complex 
molecules into smaller.

Anabolism builds molecules required for the 
body’s functionality.

The process of catabolism releases energy. Anabolic processes require energy.

Hormones involved in the processes are 
adrenaline, cytokine, glucagon, and cortisol.

Hormones involved in the process are 
estrogen, testosterone, growth hormones and 
insulin.

Examples of catabolic processes are proteins 
becoming amino acids, glycogen breaking 
down into glucose and triglycerides breaking 
up into fatty acids.

Examples include the formation of 
polypeptides from amino acids, glucose 
forming glycogen and fatty acids forming 
triglycerides.

In catabolism, potential energy is changed into 
kinetic energy.

In anabolism, kinetic energy is converted into 
potential energy.

It is required to perform different activities in 
living entities.

It is required for maintenance, growth, and 
storage.





Acetyl-CoA







Citric Acid Cycle (Krebs cycle)





Energy balance of Citric Acid Cycle



High energy molecules

High energy molecules are biological molecules
that are capable of storing and transferring energy during a
reaction.
During hydrolysis of one of the bonds, more than 20 kJ/mol
(5 kcal/mol) is released.
According to the chemical structure, macroergs are most

often anhydrides
of phosphoric and carboxylic acids, as well as weak acids,
such as thiols and enols.





ATP structure







Oxidative and substrate level 
phosphorylation





Mitochondria structure



Electron transport chain



 Complex I (NADH dehydrogenase)

 It contains FMN, which accepts 2 electrons and H + from 2 NADH to become the reduced form of FMNH2; also
contains iron atoms, which assist in the transfer of the e − and H + to coenzyme Q.

 Complex II (Succinate dehydrogenase)

 Contains iron and succinate, which oxidizes FAD to form FADH2

 Coenzyme Q

 Accepts electrons from FMNH2 (complex I) and FADH2 (complex II) and transfers electrons to complex III.

 Complex III (cytochrome b)

 It contains heme group, in which the Fe 3+ accepts the electrons from coenzyme Q to become Fe 2+. Transfers
electrons to cytochrome c.

 Cytochrome c

 It contains the heme group, in which the Fe 3+ accepts the electrons from complex III to become Fe 2+. Transfers
electrons to complex IV.

 Complex IV (cytochrome a)

 It contains the heme group, in which the Fe 3+ accepts electrons from cytochrome c to become Fe 2+. Transfers
electrons to O2, which is combined with hydrogen to form H2O.

 Complex V (ATP synthase)

 It contains a proton channel that allows for protons to cross into the matrix, using the proton gradient energy to
form ATP.











Inhibitors and uncouplers of tissue respiration. 
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