
Subject:  ORAL BIOCHEMISTRY 1 Subject type: compulsory 
Study year: 1 Content: 2/2   summer semester 
Study program:  Dental Medicine  

 
Aim of the course 
 
The purpose of the subject Oral Biochemistry 1 is to specify biochemical processes of the 
oral cavity, describe and explain the processes on the level of the whole organism with the 
effects in the oral cavity - the metabolism of calcium and phosphorus, the processes of 
mineralization and the formation of hard tissue, hormone action on the oral structures, 
influence of diet etc. Explain the composition and biochemistry of saliva, its relation to 
digestive and other processes and its value as a diagnostic material for pathological processes 
in the oral cavity and in the whole organism. To explain the biochemical processes associated 
with the development of dental caries and other physiological changes in the oral cavity. 
Emphasize the metabolic processes that provide connectivity between dental and whole body 
metabolism 
 
Education: lectures/practical 
Assessment: SS - graduated (written tests – see Requirements) 
         
 
Syllabus 
 
General biochemistry 

Enzymes: characterization of catalysis during biochemical processes, activation energy 
and the differences between organic and inorganic catalysts. Nomenclature of enzymes, 
unified classification, code numbering and division of enzymes into classes. Constitutional 
and inductive enzymes. The active site of the enzyme and mechanism of action of enzymes. 
The specificity of the enzymes (substrate, functional) and stereochemical specificity. The 
Michaelis constant, the inhibition of enzyme reactions, chemical and physical factors 
affecting enzymatic reaction. Properties, mechanisms of action and regulation of allosteric 
enzymes. Occurrence and chemical characterization of isoenzymes, multienzyme complex. 
Cofactors and coenzymes: their chemical structure and the distribution according the function 
(coenzymes of oxidoreductases, coenzymes carrying H+ and electrons, pyridine, flavin, 
quinone and haem coenzymes, lipoic acid, metalloproteins, coenzymes of transferases, 
kinases, adenylate cyclase and cAMP, active sulfate, active methyl, coenzyme A, 
tetrahydrofolic acid, pyridoxal phosphate, thiamine diphosphate, lyases and ligases 
coenzymes, biotin, cobalamin. 
 

The intermediary metabolism: anabolic, catabolic and amphibolic processes in the cell. 
The cell organelles, and biochemical processes localized in this compartments. Structure and 
properties of membranes. Composition, layout and properties of lipids in biomembranes. 
Fluid mosaic model of membrane, membrane proteins, occurrence and function of surface 
receptors. Transport mechanisms across biomembranes, passive and active transport. 
 

Biological oxidations: the relationship of the redox potential and change of the 
standard free energy, energy of hydrolysis of macroergic bonds. The composition and 
function of individual complexes of the respiratory chain, the transport mechanism of 
electrons and H+, the mechanism of oxidative phosphorylation (chemical and chemiosmotic 



theory), coupling of oxidative phosphorylation and cell respiration. The structure of the 
ATPase, inhibitors of oxidative phosphorylation, uncouplers and ionophores. 

Citric acid cycle: the oxidative decarboxylation of pyruvate and the role of acetyl-
CoA. The mechanism of reactions from citrate cycle, synthetic reactions based on citric acid 
cycle intermediates and anaplerotic reactions. Regulatory mechanisms of citric acid cycle, the 
role of ATP, ADP, and AMP in the regulation. Energetics of citric acid cycle. 
 
Metabolism 

Digestion of carbohydrates: the biological importance of carbohydrates, absorption 
and transport. The mechanism of the reactions of glycolysis, the energy balance under aerobic 
and anaerobic conditions, and the importance of the glucose-6-P and transport systems 
(shuttles). The importance of gluconeogenesis, difference of involved enzymes in comparing 
to enzymes of glycolysis, gluconeogenesis regulation. Cori cycle. Biosynthesis of glycogen, 
the mechanism of glycogenesis and glycogenolysis reactions. The role of epinephrine and 
glucagon in the regulation of glycogenolysis. Reactions of the pentose cycle, its importance 
and control. Interconversion of monosaccharides, formation of glucuronic acid and its 
importance, the metabolism of galactose and fructose. Metabolism of complex carbohydrates 
(e.g. proteoglycans, glycolipids, and GAG) - reactions, enzymes and importance. 
Carbohydrate metabolism disorders (diabetes, galactosemia, and glycogen storage diseases). 
 

Lipid digestion: biological importance of lipid absorption and transport of fats. Organ 
and reserve fat. Degradation of triglycerides. Fatty acid degradation (α-, β- and ω- oxidation). 
The role of carnitine in fatty acid oxidation. Degradation of saturated and unsaturated fatty 
acids with odd carbon number of a branched chain. Energy balance of beta oxidation. 
Regulation of fatty acids metabolism. Formation and degradation of ketone bodies. The 
biosynthesis of saturated fatty acids and their desaturation. Triacylglycerol biosynthesis. 
Regulation of the biosynthesis of fatty acids. Disorders of fatty acid degradation (ketonuria, 
fatty liver). The biosynthesis of eicosanoids and their biological significance. Biosynthesis 
and importance of glycerophospholipids, sphingolipids, cerebrosides, gangliosides and 
sulfatides. Diseases associated with metabolism of gangliosides and sphingomyelins. 
Cholesterol metabolism. Bile acids, their biosynthesis, regulation and significance. 
Biosynthesis of vitamin D and steroid hormones. Structure, properties and metabolism of 
lipoproteins. Disorders related to the metabolism of cholesterol, corticosteroids and 
lipoproteins. 
 

Oxidative stress: free radicals derived from oxygen and nitrogen, their formation and 
classification. Biological and toxicological significance of nitric oxide. The damage of 
biological membranes by free radicals and oxidative stress. Lipid peroxidation. Oxidative 
damage of proteins and nucleic acids. 


