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1. LEARNING AND EDUCATIONAL GOALS, MOTIVATION FOR MASTERING THE 

THEME, REQUIREMENTS FOR THE INITIAL LEVEL OF KNOWLEDGE: the control of 

educational activities allows to evaluate received knowledge, skills and abilities, get the 

necessary help in time and achieve learning goals, which creates favorable conditions for 

the development of cognitive abilities and the activation of independent work at the classes. 

 

Purpose of the class: to revise and systematize covered material. 

 

Class objectives:  

The student must know: 

1. the main questions of the passed partition « Biochemistry of organs and tissues ». 

 

The student must be able to:  
1. to systematize covered material.  

 

2. CONTROL QUESTIONS FROM RELATED DISCIPLINES (no). 

 

3. CONTROL QUESTIONS ON THE TOPIC OF THE CLASS.  

3.1 Hormones: definition, properties, nomenclature, classification. Principles of 

organization and functioning of the neuroendocrine system (examples). 

3.2 The mechanism of hormone action (catecholamines, peptide, steroid, thyroid). 

Characterization of receptors (1-TMS, 7-TMS, intracellular). 

3.3 TSH: chemical nature, mechanism of action, regulation of secretion. T3 and T4: chemical 

nature, biosynthesis, regulation of secretion, mechanism of action, role in metabolism, 

main clinical manifestations of hypo- and hyperproduction of these hormones. 

3.4 STH: chemical nature, mechanism of action, regulation of secretion, role in metabolism, 

main clinical manifestations of hypo- and hyperproduction of the hormone. 

3.5 Insulin: chemical nature, stages of synthesis, regulation of secretion, mechanism of 

action, role in metabolism. The main clinical manifestations of hypo- and 

hyperproduction of insulin. Type 1 diabetes (insulin-deficient) and type 2 diabetes 

(insulin resistant). Similarities and differences. 

3.6 Glucagon: chemical nature, regulation of secretion, mechanism of action, role in 

metabolism, main clinical features. Manifestations of hypo- and hyperproduction. 

3.7 ACTH: chemical nature, mechanism of action, regulation of secretion, main clinical 

manifestations of hypo- and hyperproduction. Glucocorticoids: structure, regulation of 

secretion, mechanism of action, role in metabolism, main clinical manifestations of 

hypo- and hyperproduction. 

3.8 Mineralocorticoids: chemical nature, regulation of secretion, mechanism of action, role 

in metabolism, main clinical manifestations of hypo- and hyperproduction. 

3.9 Catecholamines: chemical nature, regulation of secretion, metabolism in tissues, 

mechanism of action, role in metabolism, main clinical manifestations of hypo- and 

hyperproduction. 

3.10 Gonadotropins (FSH and LH): chemical nature, regulation of secretion, mechanism 

of action, role in metabolism, main clinical manifestations of hypo- and 

hyperproduction. Estrogens: chemical nature, mechanism of action, regulation of 

secretion, main clinical manifestations of hypo- and hyperproduction. 
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3.11 Gonadotropins (FSH and LH): chemical nature, regulation of secretion, mechanism 

of action, role in metabolism, main clinical manifestations of hypo- and 

hyperproduction. Androgens: chemical nature, regulation of secretion, mechanism of 

action, role in metabolism, main clinical manifestations of hypo- and hyperproduction. 

3.12 The adaptive role of hormones. The concept of stress. Hormonal regulation of energy 

metabolism in stress. 

3.13 Blood, its functions. Blood plasma - qualitative and quantitative composition. The 

main physical and chemical constants of blood in normal and pathological conditions. 

3.14 Blood plasma proteins: general characteristics, classification, separation methods, 

characteristics of individual representatives of each class. Changes in the protein 

spectrum of blood in pathology, types of proteinemia. 

3.15 Residual (non-protein) nitrogen: composition, origin, diagnostic value of individual 

components. Types of azotemia and their causes. 

3.16 Principles of organization and mechanisms of ABB regulation (physico-chemical and 

physiological). Types, causes and mechanism of development of acidosis and alkalosis. 

Mechanisms for correcting of ABB impairments. 

3.17 Erythrocytes. General characteristics, structure, features of metabolism. Antioxidant 

defence of red blood cells. Glutathione, its structure, functions. 

3.18 Hb, its structure, properties. Derivatives of Hb, types of Hb. Comparative 

characteristics of Hb and myoglobin. Transport of gases. The role of 2,3-BPG. 

Metabolic impairments during hypoxia. Abnormal Hb. Thallassemia, 

hemoglobinopathies. 

3.19 Biosynthesis of heme. Reactions, enzymes, localization, regulation and biological 

role. Porphyria. 

3.20 Hb catabolism in RES cells. Bilirubin metabolism in liver and transformation in 

gastrointestinal tract. Causes and laboratory diagnosis of jaundice: haemolytic, 

parenchymal, and obstructive. 

3.21 Leukocyte metabolism features. Biochemical principles of phagocytosis. Respiratory 

burst. Features of platelets metabolism, role in hemostasis. 

3.22 Excretory renal function. Mechanism and stages of urine formation. The mechanism 

of tubular active transport for glucose, amino acids, etc. Impairments of filtration, 

reabsorption, and secretion, their laboratory diagnostics. Clearance in normal and 

pathological conditions, its clinical and diagnostic value. 

3.23 Composition and properties of urine. Organic and inorganic components of urine in 

normal and pathological conditions. Impairments of filtration, reabsorption, secretion 

processes and their laboratory diagnostics. Pathological components of urine (blood, 

protein, glucose, bilirubin): causes of their appearance and diagnostic value. 

3.24 Homeostatic renal functions. The role of kidneys in regulation of blood pressure, 

electrolyte balance, ABB (mechanisms of acido- and ammoniogenesis), blood glucose 

levels (features of GNG in kidneys), the level of biologically active substances, 

erythropoiesis, etc. 

3.25 Metabolic heterogeneity of renal tissue. Features of metabolism in kidneys of 

carbohydrates, lipids, proteins. 

3.26 Causes of development and main metabolic disorders in acute renal failure (ARF) and 

chronic renal failure (CRF). Kidney stones, their composition, causes and mechanism of 

occurrence. 
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3.27 Functions of the liver. Features of hepatocyte metabolism in the pericentral and 

periarterial zones. The role of liver in interorgan metabolism (Cori cycle, Felig cycle, 

creatine synthesis). 

3.28 The role of liver in carbohydrate metabolism. Clinical and diagnostic value of blood 

glucose level analysis. Galactose and fructose tolerance test. 

3.29 The role of liver in lipid metabolism. Causes and mechanism of fatty liver 

developement. Clinical and diagnostic value of determining of blood cholesterol, TAG, 

ketone bodies, atherogenic coefficient, etc. 

3.30 The role of liver in nitrogen metabolism: metabolism of proteins and amino acids, 

creatine, nucleic acids, etc. Clinical and diagnostic value of determining concentration 

of total protein and its fractions in blood, urea, creatinine, etc. 

3.31 Biochemical liver tests. Clinical and diagnostic value of total and direct bilirubin, 

ALT, AST, LDH4,5, ALP, GGTP, etc. in blood. 

3.32 The role of liver in the regulation of ABB, hormonal homeostasis and level of 

biologically active substances. Main steps and ways of xenobiotics metabolism 

(characteristics and role of cytochrome P450, the role of UDPGA, PAPS, etc.). 

3.33 Structural-functional and metabolic characteristics of muscle fibers (white, red). 

Features of muscle tissue metabolism that characterize its relative autonomy: ATP 

synthesis pathways in muscle tissue (substrate and oxidative phosphorylation, reactions 

catalyzed by creatine kinase, adenylate kinase, the role of AMP deaminase, purine 

nucleotide cycle).  

3.34 Specific muscle proteins and their characteristics. The role of muscle tissue in 

interorgan substrate metabolism (Cori and Felig cycles, creatine biosynthesis). 

3.35 Features of Ca2+ metabolism in muscle tissue. The mechanism of electromechanical 

coupling (the theory of muscle contraction). Features of smooth muscle contraction. 

3.36 Features of myocardial metabolism. Biochemical mechanisms of heart failure 

development. Biochemical principles for treatment of heart failure. The mechanism of 

cardiac glycosides and other cardiotropic drugs action. 

3.37 The lack of physical activity (hypokinesia). The main elements of hypokinetic 

syndrome pathogenesis. 

3.38 General characteristics of nervous system metabolism: carbohydrate, lipid, protein 

metabolism. Features of brain metabolism in normal and hypoxic conditions. 

3.39 Neurotransmitters (catecholamines, acetylcholine, GABA, DOPamine, histamine, 

serotonin): characteristic, synthesis and inactivation (enzymes, reactions), receptors, 

effects. 

3.40 Biochemical mechanisms of electrogenesis in nervous tissue. The mechanism of 

synaptic transmission: the role of membranes, receptors, enzymes and mediators. 

3.41 Biochemical mechanisms of alcohol, drugs (opioids, cocaine, amphetamines) action 

onto brain. Pathological conditions of nervous system (depression, parkinsonism, 

schizophrenia). 

3.42 Characteristics of connective tissue (CT) fibrous structures. Features of collagen and 

elastin structure and metabolism. Collagen processing and metabolism. Non-

collagenous structural glycoproteins – fibronectin, its structure, properties and 

functional role. CT changing in aging, collagenoses, wound healing, and vitamin C 

deficiency. 

3.43 Bone and cartilage: chemical composition a features of metabolism. Bone metabolism 
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and the factors influencing it (vitamin D, calcitonin, parathyroid hormone, growth 

hormone, etc.) The mechanism of bone mineralization. 

3.44 SSART: no. 

 

4. PRACTICAL PART OF THE CLASS (no). 

 

5. STUDY PROCESS. 

5.1 Introduction. 

5.2. Writing a written control on the covered topics. 

5.3. The final part of the class. Summarizing. 
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