
SYLLABUS 

 

 

Subject: Medical Biochemistry 2 

Study Programme: Dental Medicine Study Period: 3. semester 

Evaluation: exam Subject Type: compulsory 

Content: 2 h. lectures and 3 h. practical exercises / week Total 70 hours 

 

Pracovisko:  Department of Medical and Clinical Biochemistry UPJŠ FM 
 

Week 
Lectures  
http://portal.lf.upjs.sk 

Practical Lessons  
http://portal.lf.upjs.sk 
Seminars from Medical Biochemistry 

1. 

METABOLISM OF AMINO ACIDS I.    

- Catabolism - degradation of AA     

- NH3 - formation and urea synthesis    

- Anabolism - biosynthesis of AA     

- Intermediates of glycolysis and Krebs cycle and their  

roles in AA metabolism    

- Metabolic transformation of individual AA    

Metabolism of proteins I. 
1. The safety rules in laboratory 

2. Determination of proteins by Exton reagent 
 

Seminar: 
1. Repetition of lipids metabolism (p. 70) 

2. 

METABOLISM OF AMINO ACIDS II.    
- Biosynthesis of catecholamines. Metabolism of 

serotonine, thyroxine and  creatine   

- Biosynthesis of tetrapyrroles 

- Pathobiochemistry of amino acid metabolism  

  

Metabolism of proteins II. 
1. Determination of total proteins of blood serum 

2. Isolation of albumin and globulin of blood serum 
 

Seminar: 
1. Digestive system (p. 162) 

2. Protein digestion (p. 90)  

3. 

  METABOLISM OF NUCLEOTIDES     
- Synthesis of ribonucleotide and deoxyribonucleotides         

- Regulation of nucleotide production. Inhibitors of 

purine and pyrimidine biosynthesis –  relation to the 

chemotherapy of cancer          

Metabolism of amino acids I. 
1. Chromatographic determination of  disorders in AA 

metabolism (theoretically) 

2. Determination of urea in blood serum (patient)  
 

Seminar: 
1. Nitrogen balance (p. 92)  

2. Protein metabolism (p. 93) 

3. Disorders in amino acid metabolism (p. 119) 

4. 

1. REVISION TEST   
 

INTERMEDIARY METABOLISM 
RELATIONSHIPS 

- Metabolic interrelation of saccharides, lipids and    

proteins 

- Metabolic pathways                                   

Metabolism of amino acids II.    
1. Determination of uric acid in blood serum (patient) 

2. Determination of ammonium in urine (patient) 
 
Seminar: 

1. Amino acid metabolism (p. 94)  

2. Detoxification of ammonia (p. 110) 

5. 

NA, REPLICATION, TRANSCRIPTION OF DNA  
AND PROTEOSYNTHESIS 

- Organization of genetic material (genes) 

- Replication of DNA in E. coli and in higher animals. 

Molecular basis of mutations 

- Biosynthesis of tRNA, mRNA, rRNA 

- Molecular mechanism of proteosynthesis,  

- Regulation and inhibition of proteosynthesis    

Biochemistry of nucleic acids I. 
1. Isolation of deoxyribonucleoproteins  

2. Quantitative determination of DNA  
 

Seminar: 
1. Metabolism of nucleotides (p. 113) 

2. Methods of isolation of NA (p. 135)  

6. 

PROTEOSYNTHESIS AND REGULATION OF 
GENE EXPRESSION   

- The principles of gene expression and regulation. 

Gene manipulation and therapy    

- Reverse transcriptase and AIDS virus                                                                                             

- Folding process, co- and posttranslation modif.  

- Distribution of the newly synthesized proteins                                              

Biochemistry of nucleic acids II.   
1. Hydrolysis of nucleoproteins  

2. Proof composition of nucleotides 
 

Seminar: 
1. Biochemistry of nucleic acids (p. 124) 

2. Methods of cleaving of DNA (p. 136) 

3. Amplification of DNA by PCR (p. 140) 
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7. 

BIOCHEMISTRY OF BLOOD      
- Specificity of erythrocyte metabolism 

- Role of blood plasma proteins      

- Blood clotting as a biochemical process    

- Maintenance of acid-base balance (ABB)     

- Buffering of pH in organs. Disorders of ABB and 

their correction mechanism                                                                                                                

Biochemistry of blood 
1. Determination of bilirubin in blood serum (patient) 

2. Hemoglobin and its derivates 
 

Seminar: 
1. Biochem. of the inner environment (p. 144) 

2. Blood (p. 148) 

3. Metabolism of tetrapyrroles  (p. 115) 

8. 

2. REVISION TEST   
 

CHEMICAL COMMUNICATIONS IN LIVING 
SYSTEMS 

- Chemical compounds as signal molecules    

- Regulation of the metabolism on cellular level 

- The G-proteins and their relation to the cAMP    

- Role of PIP (calmoduline and NO) in  the signal 

transduction                                                                        

Acid-base balance 
1. Models of acid-base balance  

2. Determination of HCO3
-  

 

Seminar: 
1. Acid-Base balance (p. 150) 

9. 

LIVER AND METABOLISM OF FOREIGN 
COMPOUNDS - XENOBIOCHEMISTRY 
- Biochemical function of the liver 

- Pathobiochemistry of the liver 

- Xenobiotics – classification, metabolism 

- Biotransformation reactions 

Metabolism of liver  
1. Determination of ALT in blood serum (patient) 

2. Determination of γ-glutamyl transferase activity  

(patient) 
 

Seminar: 
1. Liver (p. 171)             

10. 

SPECIALISED METABOLIC PATHWAY OF 
SELECTED TISSUES                                                           

- Metabolic and endocrinal activity of kidney 

- Biochemistry of muscle tissue 

- Connective tissue (collagen, elastin) 

- Biochemistry of nervous tissue 

- Biochemistry of skin 

- Central neurotransmitter  

Metabolism of kidney 
1. Biochemical examination of urine (patient) 

2. Determination of creatinine in blood serum (patient) 
 

Seminar: 
1. Kidney (p. 176) 

2. Clinical-biochem. analysis of urine                                               

11. 

ORAL BIOCH.  AND PATHOBIOCHEMISTRY I.    
- Inorganic components of hard tissues 

- Metabolism of calcium and phosphates in dental 

tissue 

- Metabolism of other elements of dental tissue 

- Organic components of teeth 

Biochemistry of minerals 
1. Determination of calcium 

2. Determination of inorg. phosphorus 

3. Determination of HCl output by the gastric mucose   
 

Seminar: 
1. Metabolism of mineral substances (p. 158) 

2. Calcium in relation to bone metabolism (p. 192) 

3. Importance of HCl in the stomach (p. 163) 

12. 

ORAL BIOCH.  AND PATHOBIOCHEMISTRY II.              
- Mineralization – form of crystals, condition theory. 

Processes of demineralization 

- Regulation of mineralization or demineralization 

- Composition of saliva. Biochemistry of tooth decay, 

dental plaque, tartar 

- Pathobiochemistry of inflammatory periodontal 

diseases. Condition of the body and its effect on the 

oral cavity  

Biochemistry of muscles and bones 
1. Determination of AST activity (patient) 

2. Determination of ALP activity (patient) 
 

Seminar: 
1. Muscle (p. 180)  

2.   Biochem. and metabolism of bones (p. 188) 

13. 

3. REVISION TEST   
 

BIOCHEMISTRY AND PATHOBIOCHEMISTRY 
OF DIGESTION AND NUTRITION      

- Dietary protein quality evaluation in human nutrition 

- Impact of technology and modification to digest food 

- Resorption and usability of nutrients 

Colloquium  
 

1. Individual practising of selected practical tasks  

14. 

CLINICAL BIOCHEMISTRY 

- Biological materials 

- Factors affecting the results and interpretation of 

biochemical examination 

- Diagnostic and therapeutic application in medicine 

Credit 
 

1. Individual assessment of students' work 

2. Patient evaluation - determination of diagnosis   

based on results of biochemical examinations  


