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1. EDUCATIONAL AND UPBRINGING GOALS, MOTIVATION FOR MASTERING 

THE TOPIC, REQUIREMENTS FOR THE INITIAL LEVEL OF KNOWLEDGE: 

The liver plays an extremely important role not only in maintaining homeostasis, but also in 

general in ensuring the survival of the organism, since about 70% of all biochemical 

reactions occurring in the human body are localized in hepatocytes, and some of these 

reactions have strictly hepatic localized. Therefore, the study of the biochemical features of 

hepatocyte metabolism occupies an extremely important place in the structure of knowledge 

of future doctors. 

 

The purpose of the class: to form ideas about metabolic heterogeneity of hepatocytes; 

expand concept of role of the liver in nitrogen, lipid, and carbohydrate metabolism; 

systematize ideas about role of the liver in hormonal homeostasis – hormone metabolism; 

to acquaint with the main ways of xenobiotics metabolism; to continue to acquaint with 

enzyme diagnostics of liver diseases; to form the skills and abilities to determine activity of 

alkaline phosphatase in blood plasma. 

Class goals: 

1.1 The student should know: 

 Cellular composition of the liver, hepatocyte structure and functions. 

 Features of the liver and hepatic beam blood supply. 

 Metabolism of carbohydrates, lipids, and proteins. 

 Microsomal oxidation. 

 Vitamins and hormones metabolism and mechanism of action. 

 Mechanisms of blood glucose level regulation. 

 Mechanisms of homeostasis regulation. 

 Principles of enzymodiagnostics. 

1.2 The student must be able to: 

 Work with micropipettes. 

 Work with a semi-automatic biochemical analyzer. 

 

2. CONTROL QUESTIONS FROM RELATED DISCIPLINES: 

2.1 The cellular composition of the liver, the structure and functions of the hepatocyte. 

Features of the blood supply to the liver and hepatic beam (normal anatomy, histology). 

2.2 Functional heterogeneity of hepatocytes. Mechanisms of hemostasis regulation. 

Metabolism and mechanism of action of vitamins and hormones. Mechanisms of regulation 

of blood glucose levels (physiology). 

2.3 Metabolism of carbohydrates, lipids and amino acids. microsomal oxidation. Principles 

of enzyme diagnostics (bioorganic chemistry, normal physiology). 

2.4 Conducting colorimetric analysis (general chemistry, medical and biological physics). 

 

3. CONTROL QUESTIONS ON THE TOPIC OF THE CLASS. 

3.1 Metabolic heterogeneity of hepatocytes (pericentral and periportal cells). 

3.2 The role of the liver in carbohydrate metabolism (synthesis and breakdown of glycogen, 

gluconeogenesis), functional tests characterizing the role of the liver in carbohydrate 

metabolism (fructose and galactose tolerance tests, etc.). 

3.3 The role of the liver in lipid metabolism (digestion and absorption of lipids, synthesis of 
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TG, PL, cholesterol, LP, ketone bodies). Functional tests characterizing the role of the liver 

in lipid metabolism (determinin of Cholesterol and Cholesterol esters levels, etc.). 

3.4 The role of the liver in nitrogen and pigment metabolism (plasma protein synthesis, urea 

synthesis, bilirubin metabolism). Functional tests characterizing the role of the liver in 

nitrogen metabolism (direct and indirect bilirubin, prothrombin index, determination of 

ammonia levels, etc.). 

3.5 The role of the liver in hormonal homeostasis – metabolism of hormones in the liver. 

3.6 The role of the liver in the metabolism of xenobiotics: biotransformation (microsomal 

oxidation, etc.) and conjugation (the role of PAPS, UDPGA, AA, etc.). 

3.7 Enzymodiagnostics of liver diseases (diagnostical value of determining the AST, ALT, 

alkaline phosphatase, 5'-nucleotidase, cholinesterase, LAP, LDH, GGTP, aldolase activity, 

etc.). Biochemical mechanisms of development of hepatocellular insufficiency and hepatic 

coma. Biochemical methods for diagnosing liver dysfunction. 

3.8 Hepatocellular insufficiency: pathogenesis and biochemical disorders. 

3.9 Non-alcoholic fatty liver disease: biochemical mechanisms of development. 

3.10 Detoxification of alcohol by the liver and biochemical mechanisms of the development 

of alcoholic liver disease. 

 

4. PRACTICAL PART OF THE CLASS: 

 Laboratory work No. 1 "Determination of the activity of alkaline phosphatase in 

blood serum", Laboratory work No. 2 "Determination of the enzymatic activity of alkaline 

phosphatase in blood serum.". 

Laboratory work is performed according to the publication "Biological Chemistry: 

Workbook" (in 2 hours, part 2) / Koval A.N. [and etc.]. – Gomel: GomGMU, 2020, Part 2. 

– 88 p. 

 

5. PROCESS OF THE CLASS: 

5.1 Introduction 

5.2 Theoretical part of the lesson: control questions are considered, the tasks of the UIRS 

are analyzed. 

5.3 Practical part of the lesson: laboratory work is performed using a workbook in biological 

chemistry. 

5.4 The control of mastering the topic. 

5.5 The final part of the lesson. Summing up, checking the protocols, announcing tasks (as 

well as the topics of the SSART abstract messages) for the next lesson. 

 

6. QUESTIONS FOR SELF-CONTROL OF KNOWLEDGE: 

Self-control of knowledge on the topic "Hormones-2" is carried out by computer 

testing using the Moodle platform access mode:https://dl.gsmu.by/course/view.php?id=81 
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