
SYLLABUS – APPLIED BIOCHEMISTRY (old study plan PATHOBIOCHEMISTRY), 3rd year  
 
 

LECTURES: 
 
1. Pathobiochemistry of saccharides. Digestion and absorption of saccharides. Disorders of 

digestion and absorption of saccharides. Disorders of mono- and di- saccharide metabolism. 
Disorders of glycogen metabolism - glycogenoses. 

 
2. Blood glucose level - glycaemia, hyperglycaemia and hypoglycaemia. Hormonal regluation of 

blood glucose level. Biochemical picture of  diabetes mellitus. 
 
3. Pathobiochemistry of lipids I. Digestion and absorption of lipids, disorders of digestion and 

absorption of lipids. Utilization of lipids in liver, muscles and adipose tissue. Lipases - 
importance, types, functions. Bile acids.  

 
4. Pathobiochemistry of lipids II. Lipoproteins - transport form of lipids, dyslipoproteinaemias. 

Disorders of complex lipids metabolism - phospholipidoses, sphingolipidoses, causes and 
symptoms. Biosynthesis of cholesterol, failure of regulation, hypercholesterolaemias. 

 
5. Function of liver in metabolism of saccharides, lipids and proteins, specific metabolic 

processes, their disorders. Plasma proteins and their pathobiochemical importance. Formation 
of ketone bodies and their utilization. Importance of acetoacetic acid.  

 
6. Pathobiochemistry of nucleotides. Disorders of synthesis and degradation of purine and 

pyrimidine nucleotides. Mechanism of dUMP-dTMP formation, importance of thymidylate 
synthase and dihydrofolate reductase inhibition. Reactions of ammonium formation and 
detoxification. Urea cycle, disorders. Amino acids and their metabolites in blood and urine. 
Disorders of amino acids metabolism. 

 
7. Pathobiochemistry of proteins. Digestion and absorption of amino acids, diseases. 

Dysregulation of gastric acid formation. Proteolytic enzymes. 
 
8. Metabolism of blood and bile pigments, porphyrias, hyperbilirubinaemias, 

hemoglobinopathies. Water and mineral enviroment of organism and its disorders. Acid-base 
balance, buffer systems. Biochemical functions of kidney, clearens. 

 
9. Clinical enzymology. Therapeutical application of enzymes. Pathobiochemistry of hormonal 

regulation, mechanisms of hormone actions. Function of cAMP. Disorders of endocrine 
systems.  

 
10. Biochemical and molecular-biological aspects of the inflammation process I. Mediators of 

acute phase of inflammation. The cells of inflammation. Respiratory burst, release of reactive 
oxygen and nitrogen species. 

 
11. Biochemical and molecular-biological aspects of the inflammation process II. Mediators of late 

phase of inflammation, phospholipids and phospholipases in relation to inflammation, function 
of arachidonic acid in the biosynthesis of prostaglanidns, prostacyclins, tromboxanes, 
leukotrienes and lipoxins. 

 



12. Biochemical bases of cancer, oncogens, their expression. Factors inducing malignancies, 
metabolism of cancer cell, biochemical diagnostic of cancer. Oncogenes, oncoproteins, Ras-
oncogen, Ras-protein - signalling, anti-Ras-chemotherapeutics. 

 
 
 

PRACTICALS: 
 
1.  28.9.2021: 13:00-14:40 online MS Teams 
   14:50-16:30 online MS Teams 
 
  Biochemical diagnostic of glucose metabolism disorders:  

Diabetes mellitus. Determination of glycaemia by glucose-oxidase test. Hexokinase 
method. Oral glucose tollerance test, graphical evaluation of results. 
–––––––––––––––––––––––––––––––– 
RNDr. František Bilka, PhD. 

 
 
2.  12.10.2021 13:00-14:40 practical laboratory K304 
   14:50-16:30 practical laboratory K304 

 
Biochemical diagnostic of lipid metabolism disorders:  
Total cholesterol, HDL-cholesterol. Determination of individual parameters in serum. 
–––––––––––––––––––––––––––––––– 
doc. PharmDr. Marek Obložinský, PhD. 
tech. assistance: Anežka Laciková, Simona Ďurčová 

 
 
3.  26.10.2021: 13:00-14:40 online MS Teams 
   14:50-16:30 online MS Teams 
 

Enzyme diagnostic of liver diseases: 
Activity determination of aminotransferases AST, ALT. Activity determination of gamma-
glutamyl transferase and alkaline phosphatase in serum. Evaluation under physiological 
and pathological conditions and graphical presentation of results. 
–––––––––––––––––––––––––––––––– 
RNDr. František Bilka, PhD. 
 
 

4. 9.11.2021 13:00-14:40 practical laboratory K304 
   14:50-16:30 practical laboratory K304 
 
  Disorders of protein metabolism. Porphyrines: 

Plasma proteins and their pathobiochemical importance. Proteolytic enzymes. 
Porphyrines and their precursors, direct and indirect bilirubin in normal and pathological 
serum. 
–––––––––––––––––––––––––––––––– 
PharmDr. Andrea Balažová, PhD. 
tech. assistance: Anežka Laciková, Simona Ďurčová 

   
 



5.  23.11.2021 13:00-14:40 online MS Teams 
   14:50-16:30 online MS Teams 
 

Disorders of metabolism of non-protein nitrogen: 
Non-protein nitrogen compounds and their pathobiochemical importance. Urea, uric acid. 
–––––––––––––––––––––––––––––––– 
Ing. Ľudmila Pašková, PhD. 

  
 
6. 7.12.2021: 13:00-14:40 online MS Teams 
   14:50-16:30 online MS Teams 
 

Use of clinical-biochemistry knowledge in diagnostic of diseases: 
Overview of the basic reference parameters, their practical application. Clinical 
enzymology. Diagnostical importance of enzymes and isoenzymes. 
TEST [30 points] 
–––––––––––––––––––––––––––––––– 
PharmDr. Andrea Balažová, PhD. 

 
 
7.  14.12.2021 – CORRECTION TESTS 

–––––––––––––––––––––––––––––––– 
doc. PharmDr. Marek Obložinský, PhD.; PharmDr. Andrea Balažová, PhD. 

 
 
 
 
CONDITIONS FOR ADMISSION TO THE FINAL EXAM: 
1.  Attendance in all practicals and all seminars. 
2. Elaboration of protocols from practicals. 
3. Achievement of at least 60% from the test [minimal 18 points].  

Detailed information on the conditions and implementation of the preliminary evaluation will be specified during 
the semester (according to the actual situation). Information about the conditions for the participation on the first 
(pre)dates of the final exam will be specified by separate announcement. The final exam will be performed in full-
time or distance form, depending on the epidemiological situation. The informations will be updated before the 
start of the examination period. 


