
 
Subject:  MEDICAL BIOCHEMISTRY 1 Subject type:      compulsory 
Study year: 2 Content: 3/4 winter semester 
Study program:  General Medicine  

 
 

Aim of the course 
 

The subject Medical Biochemistry 1 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: WS - graduated (written tests – see Requirements) 
 

 
Syllabus 

 
 

Medical chemistry 
Metabolism of cell. Metabolism and biological significance of water. Acid-base reactions. 
Autoprotolysis of water and pH of weak acids and bases, hydrolysis of salts. Buffering 
system. Biological membranes, active and passive transport in the cells, transport of 
macromoleculs. Redox processes and energetics of chemical reactions. Macroergic bonds 
and compounds. Energetically coupled reactions, general features of cellular metabolism.  
 

Saccharides, their structures and biological functions. Biological significance of mono- and 
disaccharides and their derivates – structure, reactions and importance. Polysaccharides: 
homopolysaccharides (for example starch, glycogen, cellulose, dextran, inulin) and 
heteropolysaccharides (proteoglycans, glycoproteins and glykosaminoglycans) – structure 
and their importance and use in medicine. 
 
Structure and biological function of lipids. Fatty acids, phospholipids, sphingolipids, 
glycolipids and lipoproteins: their structure and importance in medicine. Derivates of 
lipids: isoprenoids, terpenes, steroids – structure, classification and importance in 
medicine. Eicosanoides – their structure, classification and importance in medicine 

 
Aminoacids and peptides, properties, structure and classification. Peptide bonds and their 
special features, characteristic of peptides. Biochemically important peptids and 
polypeptides (glutatione). Titration curve of aminoacids, isoelectric point, acid-base 
properties of aminoacids. 
 
Proteins: structure, classification, properties and importance in medicine. Supramolecule 
structures. Behavior of proteins in solution. Solubility of proteins, methods of isolation, 
fractionation and denaturation of proteins. The relationship between protein structure and 



biological effects (myoglobin and hemoglobin). Proteins of blood plasma and their clinical 
significance. 
 
Nucleic acids (NA): structure, classification and biological importance. Structure of 
purines and pyrimidines. Biochemically important nucleotides, nucleoside diphosphates, 
nucleoside triphosphates and their biological significance. Genetic code. Biochemically 
important of purine and pyrimidine derivates (for example 5-fluorodeoxyuridylate). 
Methods of isolation, detection and diagnostical importance of NA. 

 
 

General biochemistry 
Enzymes: definition, history, structure, general catalytic properties, active site, substrate 
binding, classification and nomenclature, activation of enzymes, optimal reaction 
conditions, isoenzymes (isozymes), allosteric enzymes, inhibition of enz. activity. 
Cofactors, coenzymes (e.g. transporting H, transporting group of atoms), enzyme kinetics 
(Michaelis-Menten equation, Michaelis constant KM, Lineaweaver-Burk plots, regulation 
of enz. activity, enzymes in clinical diagnosis, enzymes in industry, nonenzymatic catalysis 
(catalytic RNA - ribozymes). 
 
Biological oxidations: relationship of redox potential and change the standard free 
enthalpy, free energy of hydrolysis of macroergic bonds. Respiratory chain, oxidative 
phosphorylation, inhibitors of the respiratory chain, ATP-ase The action of uncouplers; 
chemiosmotic theory. Alternative pathways of biological oxidation. 
 
Citric acid cycle: central role of acetyl CoA and oxidative decarboxylation of pyruvate, 
localization of CAC in the cell, regulation of the cycle, anaplerotic reactions. Transport 
shuttles. 
 
Metabolism 
Saccharides metabolism. Digestion of saccharides. Glycolysis - reactions, intermediates, 
enzymes and coenzymes in glycolysis; coupling of glycolysis with other pathways. 
Glycolysis in erythrocytes, alcoholic fermentation. Gluconeogenesis - reactions, enzymes, 
coenzymes; bypasses. Cori cycle. Pentose phosphate pathway - reactions, enzymes, major 
functions. Metabolism of glycogen - glycogenesis and glycogenolysis, regulation of the 
processes. Uronic acid pathway - the role and function; metabolism of galactose and 
fructose; metabolism of aminosaccharides. Metabolism of complex saccharides (e.g. 
proteoglycans, glycosaminoglycans and glycolipids). Disorders of saccharides metabolism. 
 
Lipid metabolism. Lipid digestion, absorption and transport; mobilization of stored fat, 
lipoproteins. Cellular metabolism of lipids as a basic source of energy. Fatty acid oxidation 
– localization, beta-oxidation - steps, enzymes, coenzymes, metabolite,  beta-oxidation of 
odd numbered FA and unsaturated FA, oxidation of FA and ATP production. Ketogenesis 
and ketones bodies. Role of carnitine. Biosynthesis of FA, localization and main steps, the 
role of malonyl-CoA and acetyl-CoA, FA synthase complex. Elongation of FA chain. 
Biosynthesis of unsaturated FA. Synthesis of acylglycerols and phospholipids, 
cerebrosides and sphingolipids. Synthesis, classification and biological functions of 
glycolipids. Metabolism of eicosanoids, (synthesis, inactivation and biological 
importance). The metabolism of compounds of steroid nature (e.g. cholesterol, bile acids, 
steroid hormones, vitamin D). Disorders of lipids metabolism. 
 



Oxidative stress. Free radicals derived from oxygen and nitrogen, the formation and 
breakdown. Biological and toxicological significance of nitric oxide. The damage of 
biological membranes by free radicals. Lipid peroxidation. Oxidative stress and proteins. 
Oxidative damage of nucleic acids. Mechanisms of toxic radicals elimination. Natural and 
synthetic antioxidants. 


