
 
Subject:  MEDICAL BIOCHEMISTRY 2 Subject type:      compulsory 
Study year: 2 Content: 3/3   summer semester 
Study program:  General Medicine  

 
Aim of the course 

 
The subject Medical Biochemistry 2 has an irreplaceable role in study of medicine. The 
students should learn about biochemical reactions beyond all living processes including 
diseases. The knowledge will help them later to diagnose and treat many diseases 
correctly. To distinguish pathological from normal it is necessary to master and understand 
the meaning of massive amounts of chemical reactions taking place in the cell, which is 
called cellular metabolism. Acquisition of these facts is the main aim of the subject medical 
biochemistry. 

 

 
 

Education: lectures/practical 
Assessment: SS - exam (see Requirements) 
 
Syllabus 

 
Metabolism of nitrogen compounds 
Amino acid metabolism. General reaction of amino acids degradation. Conversion of the 
amino acids on physiologically active agents: synthesis and degradation of biogenic 
amines and polyamines. NH3 formation - the urea cycle reactions. Catabolism of carbon 
skeletons of amino acids. Disorders in amino acid metabolism. Glucose-alanine cycle. The 
importance of amino acids in the formation of other substances (eg. the synthesis of 
creatine, glutathione, taurine, carnosine, ethanolamine, choline, serotonin, thyroxin, 
melanin dyes). 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. 
 
Nucleic acids 
Organization of genetic material (genes). Non-nuclear forms of nucleic acids (NA). 
Replication and transcription of DNA. Mutations and DNA repair. Biosynthesis of tRNA, 
mRNA, rRNA. NA biosynthesis inhibitors. Gene targeting and gene therapy. Diagnostic 
use of DNA analysis, e.g PCR method. Reverse transcriptase and AIDS virus. Genetic 
code and its properties. 
 
Proteosynthesis  
Protheosynthesis in prokaryotic and eukaryotic cells: activation of amino acids, initiation, 
elongation and termination of proteosynthesis. Regulation and inhibition of 
proteosynthesis. Inhibitors of proteosynthesis. Co- and post-translational modification of 
proteins and peptides. Protein folding. Secretion and membrane proteins - synthesis and 



distribution of synthesized proteins. Operon theory. Induction and repression of 
transcription. Regulation of gene expression. 
 
Organ and tissues biochemistry 
Regulation of metabolic processes - the basic regulatory mechanisms of intermediary 
metabolism on the cell level (eg. cells compartmentalization, limiting metabolites 
Michaelis kinetics, allosteric control of key enzymes, changing the concentration of 
enzyme, induction and repression). Mutual relations metabolism of carbohydrates, lipids, 
proteins and nucleic acids - essential metabolites and enzymes of the intermediate 
metabolism. Principles of hormonal regulation. The chemical structure of hormones and 
distribution. The mechanisms of hormones action. Role of NO in regulation. CNS role in 
metabolism regulation. 
 
Biochemistry of blood - 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, the salting-out and electrophoretical characterization of plasma 
proteins. Blood clotting process, diseases associated with blood function. Acid-base 
balance, acidosis and alkalosis, blood buffer systems (bicarbonate, phosphate, hemoglobin, 
proteins). The metabolism of water and the function of the water in living systems. 
Minerals in the body – their role, metabolism, disease and diagnostic importance of them. 
 
Biochemistry and role of liver. Biochemical processes in the liver. Metabolic disorders of 
the liver. Markers of liver damage. Xenobiotics and their biotransformations, the role of 
liver cells in detoxification of xenobiotics, types of basic biotransformation reactions. The 
role of kidney in metabolism. Biochemical processes occurring in the kidney. Renal 
regulation of ion and water exchange. The role of the kidney in maintaining acid-base 
balance. Meaning liver and kidney in compound detoxification. The biochemical nature of 
viral infections and neoplastic processes. The biochemical nature of apoptosis and prion 
diseases (eg. Creutzfeldt-Jacob disease, 'mad cow disease'). 

 
Digestion and absorption mechanisms of carbohydrates, proteins and lipids. Dietary 
requirements. Components of natural diets (energy, essential, “inert” and toxic 
components). Special Nutritional Problems (obesity, starvation, alcoholism, vegetarians, 
pregnancy). Digestion and absorption of foodstuffs - dietary components, enzymatic 
processes involved in digestion, digestive secretories - saliva, gastric juice, bile, pancreatic 
juice.  
 
Biochemistry of skeletal, cardiac and smooth muscle - contraction and relaxation. 
Biochemistry of connective and supporting tissues. The composition and metabolism of 
hard bone. Biochemistry of calcification, mineralization and demineralization, regulation 
of hard bone tissues metabolism. The biochemical nature of neurotransmission. Mediators 
(neurotransmitters). Biochemistry of membrane receptors. Biochemistry of skin. Synthesis 
of vitamin D. Biochemistry of vision. 
 
Clinical biochemistry. Biological material. Basic analytical reactions and determination of 
biologically active substances (eg. use of enzymes in the diagnosis, inflammatory 
markers). 


