Theme: SUBMODULE 4 “FUNCTIONAL BIOCHEMISTRY”
Theoretical questions
1. Common characteristic of vitamins, as components of the diet.
2. Classification and nomenclature of vitamins.

3. Biological role of vitamins, their interconnection with enzymes.

4. Vitamin deficiency diseases and the typical reasons of their occurrence.

5. Biochemical characteristic of water-soluble vitamins (В1, В2, В3, В6, В12): structure, metabolism, basic dietary sources, daily requirement, metabolic role and functions, deficiency manifestation, clinical significance.
6. Vitamins in medicine.
7. Coenzyme vitamins are РР, Н, a folic acid: structure, biological role, sources, daily requirement.

8. Biochemical characteristic of vitamin C and Р: chemical structure, biological role, sources, daily requirement.
9. Practical use of vitamins.

10. Interrelation of vitamins in an organism.

11. Manifestation of vitamin insufficiency.

12. Biochemical characteristic of fat-soluble vitamins (A, D, Е, K, F): chemical structure, biological properties, daily requirement, sources, role in the metabolism, mechanism of action.
13. Vitamin deficiency diseases of fat-soluble vitamins.

14. Antioxidant properties of fat-soluble vitamins.

15. Antivitamins: mechanism of action, use in medicine.
16. Biological role of water and their redistribution in an organism.
17. Water and electrolytes balance and imbalance, mechanism of regulation. 
18. Biological function and clinical importance of macroelements (Na, K, Ca, Mg, P).
19. Biological function and clinical importance of trace elements.
20. Physiological and biochemical functions of blood.

21. Respiratory function of erythrocytes. Haemoglobin: structure, properties, functions. 
22. Variants and pathological forms of haemoglobin.
23. Acid-base balance. Buffer systems of blood.
24. Acid-base imbalance.

25. Biochemical composition of blood. 
26. Plasma proteins: biochemical characteristic, methods of separation, electrophoregrams of serum proteins in norm and under pathology.
27. Total blood protein. Hypo-, hyper-, dis- and paraproteinaemies.

28. Blood enzymes, their clinical importance. 

29. Nonprotein organic components of blood. Inorganic components of plasma. Azotemia.
30. Biochemistry of coagulation and fibrinolytic systems of blood.
31. Biochemistry of immune processes. Antibodies: structure, biological functions.
32. Specificity of a metabolism in kidneys.
33. Formation of urine in kidneys: glomerular filtration, tubular reabsorbtion, tubular secretion.
34. Normal urine composition. 
35. Regulation of acid-base status in the kidneys.
36. Renin- angeiotensin and kallikrein-kinin systems.
37. Pathological components of urine.
38. Renal function test.
39. Functional organization and biochemical liver function. 

40. Participation of liver in carbohydrates metabolism, its disorder.

41. Liver function in lipid metabolism. 
42. Liver function in proteins metabolism. 

43. Role of liver in metabolism of vitamins and mineral elements.

44. Biochemical composition and functions of bile.

45. Detoxification in the liver. Reactions of biotransformation. Microsomal oxidation and the role of cytochrome P-450.
46. Catabolism of haemoglobin. Metabolism of bile pigments.

47. Types of jaundice: hemolytic, hepatic and obstructive.

48. Hereditary diseases of metabolism of bile pigments.
49. Biochemical tests for diagnostics of jaundice.
50. Chemical composition of skeletal muscles.

51. Chemical changes under muscle contraction. 

52. Metabolism of carbohydrate, lipid and amino acids in muscle cells.

53. Fuel utilization in skeletal and cardiac muscles.

54. Fuel utilization in the muscles in rest state and under physical exercises. 
55. Proteins of fibers of connective tissue are collagen, elastin, glycoproteins and proteoglycans. Biosynthesis of collagen. Pathobiochemistry of connective tissue.

56. Chemical composition of nervous tissue.

57. Structure and synthesis of myelin. 

58. Metabolism of energy, carbohydrates, lipids and amino acids in nervous tissue. 

59. Neurotransmitters (catecholamines, serotonin, histamine, acetylcholine, glutamate, GABA and other neurotransmitters): general properties, synthesis, accumulation, release and inactivation.
60. Metabolic encephalopathies and neuropathies.
