
 
Subject:  ORAL BIOCHEMISTRY 2 Subject type: compulsory 
Study year: 2 Content: 2/3   winter semester 
Study program:  Dental Medicine  

 
Aim of the course 
 
The subject Oral Biochemistry 2 fulfill irreplaceable role in medical dental studies, which is 
to teach students to perceive life processes and pathological processes as mechanisms that 
proceed on the molecular level. Only from this point of view is the future dentist able to take 
an objective and exact opinion and formulate the decision on the progress of disease or its 
treatment. To distinguish pathological and normal processes is necessary to handle and 
understand to the massive amounts of chemical reactions in the cell, whose are generally 
called cellular metabolism. Study of the processes occurring in the oral cavity is the main 
objective of the biochemistry subject for students of dental medicine. 
 
Education: lectures/practical 
Assessment: WS – exam (see Requirements) 
 
Syllabus 
 
Metabolism of nitrogen compounds 

Protein and amino acid metabolism: nitrogen balance (positive, negative), intracellular 
degradation of proteins, amino acids (essential, nonessential), transamination, oxidative 
deamination, decarboxylation, NH3 formation - the urea cycle reactions, catabolism of carbon 
skeletons of amino acids, glycogenic and ketogenic amino acids, disorders in amino acid 
metabolism. Metabolic transformation of individual amino acids. Synthesis of nonessential 
amino acids.  

 
Metabolism of nucleotides: purine and pyrimidine synthesis, catabolic reaction of 

purines and pyrimidines - metabolic disorders (gout, Lesh-Nyhan syndrome, hyper- and hypo- 
uricemias, urolithiasis). Regulation of nucleotide production, synthesis of 
deoxyribonucleotides. Inhibitors of purine and pyrimidine biosynthesis. Salvage pathways. 
 
Biochemistry of nucleic acids and proteosynthesis 

Nucleic acids and proteosynthesis: properties of DNA molecule and its role in the 
cells, organization of genetic material (genes), replication and transcription of DNA, 
biosynthesis of tRNA, mRNA, rRNA, proteosynthesis - activation of amino acids, initiation, 
elongation and termination of proteosynthesis, regulation and inhibition of proteosynthesis. 
Inhibitors of proteosynthesis. Genetic code, gene mutations, methods of molecular biology 
(electrophoresis, hybridization, PCR, DNA sequence analysis, chem. synthesis of 
oligonucleotides). Regulation of gene expression, posttranslation modification of proteins, 
translocation, operons, induction and repression of the transcription, human genome, 
epigenetic process, gene mutations, proto oncogenes and viruses, gene manipulations, the 
recombinant DNA techniques, restriction endonucleases. Diagnostic applications. 
 
Biochemistry of organs and tissues 

Relationships in intermediary metabolism: thermodynamic characterization of living 
cell, major metabolic control mechanisms, connective points between metabolism of 
saccharides, lipids and proteins, feeding – starving cycle. 



Biochemistry of blood: structure of the red blood cell. Specificity of metabolism of the 
RBC. Function of hemoglobin (transport O2 and CO2), biosynthesis and degradation of heme 
and molecular disorders (e.g. porphyria, hyperbilirubinemia). Plasma proteins and their 
physiological and biochemical functions. Salting-out and electrophoretic characterization of 
plasma proteins, blood clotting process, diseases associated with blood function. Acid-base 
balance, acidosis and alkalosis, blood buffering systems. 
 

Chemical communication in living systems: hormones control of metabolism - 
principles of hormone regulation, classification of hormones, mechanisms of hormone action, 
messengers, and hierarchy of hormones. 
 

Metabolism of liver: biochemical processes in the liver. Metabolic disorders of the 
liver. Markers of liver damage. Foreign substances (xenobiotics) in the environment and in 
the body. Biotransformation of xenobiotics, types of biotransformation reactions. The 
enzymes participating in biotransformation. 

 
Metabolism of kidney: biochemical processes occurring in the kidney. Renal 

regulation of ions and water exchange. The role of the kidneys in maintaining the Acid-base 
balance.  

 
Biochemistry of functions of skeletal, cardiac and smooth muscle: contraction and 

relaxation. Biochemistry of connective and supporting tissues. The biochemical nature of 
neurotransmission. Neurotransmitters biochemistry. Biochemistry of membrane receptors. 
Synthesis of vitamin D. The biochemical process of seeing. 

 
Components of natural diets (energy, essential, “inert” and toxic components). Special 

nutritional problems (obesity, starvation, alcoholism, vegetarians, pregnancy). Enzymatic 
processes involved in digestion, components of gastric juice, bile, pancreatic juice, 
gastrointestinal hormones - gastric, secretin, cholecystokinin, somatostatine, vasoactive 
intestinal polypeptide.  
 
Oral biochemistry  

The composition and metabolism of hard tissues: bones, teeth. The inorganic and 

organic components of hard tissues. The metabolism of Na
+
, K

+
, Mg

2+
 Ca

2+
, Fe, Cu, Zn, Mn, 

Co and Se. Collagen - the structure, conformation. Synthesis of collagen de novo, collagen 
post-translational modifications. Biochemistry of calcification, mineralization and 
demineralization process. Conditions for mineralization. The regulation of metabolism of hard 
bone tissue. 

 
Dental caries, tooth decay theory. Nutrition and formation of dental caries. Prevention 

of dental caries. Dental plaque. Composition and role of saliva. The function of saliva in 
relation to tooth decay. Saliva enzymes and proteins and their function. Salivary stone. 
Pathobiochemistry of inflammatory periodontal diseases. Dental hygiene. 
 
Clinical biochemistry 

Biological material. Basic analytical reactions and determination of biologically active 
substances (eg. Use of enzymes in the diagnosis, inflammatory markers). 


