
 



 

10. A molecule of a enzyme is a single polypeptide chain consists of 307 amino acids. The three 

main catalytic groups in the active center is arginine 145, 248 tyrosine and glutamic acid 

270 (the number indicates the position of amino acids in the amino acid sequence of the 

enzyme). Explain how these three amino acids located far apart in the polypeptide chain, can 

catalyze the conversion of small substrate. If the reaction involves only three catalytic 

groups why it is necessary to have so many amino acid residues? 

11. The enzyme chymotrypsin hydrolyzes peptide bonds formed by carboxyl groups of aromatic 

amino acids. Amino peptidases cleave peptide bonds formed by N–terminal amino acids. 

Which of these enzymes has higher specificity? 

12. Boiling of enzyme solution decreases catalytic activity. Incubation of hexokinase solution at 

45°C the enzyme loses 50% activity. If hexokinase is incubated at 45°C in presence of very 

large concentrations of glucose, it loses only 3% of activity. Explain why thermal 

denaturation of hexokinase is slowed in presence of glucose. 

13. To determine part of Vmax at concentration of substrate equal to a) Km b) 2 Km C) 10 km. 

14. To determine substrate concentration at Vmax/3. 

15. To determine the type of inhibition of enzyme activity by plotting the dependence of the 

reaction rate with substrate concentration according to the experimental data by the method 

of Michaelis-cement and Leinweber-Burke: 

 

Substrate concentration, 
mmol/l 

2,0 3,0 4,0 10,0 15,0 

Reaction rate without inhibitor, 
mg/h 

139 179 213 313 370 

Reaction rate with inhibitor, mg/h 88 121 149 257 313 

 

Structure and functions of membrans and hormones 
16. During preparing of animals for winter hibernation phospholipid composition of membranes 

is changeв by enrichment of phospholipids with polyunsaturated fatty acids. How this 

change affects structure of lipid bilayer at low temperature? 

17. Lipid peroxidation leads to disruption of Ca
2+

-ATPase in the plasma membrane. Explain the 

functioning of Ca
2+

-ATPase in normal. Why the disruption of Ca
2+

-ATPase affect the 

concentration of Ca
2+

 in cell. How electrolyte composition of cells affects muscle 

contraction, the tone of the muscle walls and blood pressure? 

18. The poison of snakes contains phospholipase A2. If poison is added to whole blood 

hemolysis occurs rapidly. Write reaction is catalised by phospholipase A2. Explain cause of 

hemolysis. Is structure of sphingomyelin changd under action of phospholipase A2? 

19. The patient with hypothyroidism gets treatment by thyroxin. After 3 months of treatment 

level of thyrotropin in the blood is decreased. Why this patient should increase the dose of 

thyroxine? 

20. It is discovered that increasing of cGMP concentration in smooth muscles of bronchial tubes 

improves condition of patients with bronchial asthma. Which substances can be used to 

reduce symptoms of bronchial asthma? 

Bioenergetic 
21. In spring many people develop deficiencies of vitamins B1, B2, PP. The most typical signs of 

this hypovitaminosis are drowsiness and fatigue. Why deficiency of vitamins B1, B2, PP lead 

to this conditions? 

22. In experiment with isolated mitochondria α-ketoglutarate acts is used as substrate for 

oxydation. Respiratory rate was measured by O2 uptake after the addition of sodium amytal 

(barbiturate), ADP, cyanide. How oxidation of α-Ketoglutarate is changed by these 

substances and why? 



23. In experiment with isolated mitochondria as oxidizable substrate citrate was used. Determine 

R/O ratio for intact mitochondria. Explain how R/O ratio is changeв by adding citrate with 

sodium amytal (inhibitor of NADH-dehydrogenase). 

24. If add malonic acid to mitochondria which oxydate pyruvic acid as substrate respiration of  

mitochondria is reduced and concentration of one of the citrate cycle metabolites is 

increased. Which metabolite of TCA is accumulated? Explain why O2 consumption is 

reduced in the experiment. 

25. Overdose of barbiturates (amytal sodium) significantly reduces rate of reactions of the citrate 

cycle. Which reactions citrate cycle is blocked in these conditions? 

Metabolism of carbohydrates 

26. 6-month-old baby has diarrhea after breastfeeding. Test for tolerance to lactose was used for 

diagnosis. Fasting patient was given 50 g lactose dissolved in water. Concentration of 

glucose was determined at 30, 60 and 90 min. Glucose concentration is not increased in the 

blood. Explane possible reasons of this result.  

27. Mixture of sucrose, lactose and starch was incubated in optimal conditions with pancreatic 

juice. What substances are formed as products? 

28. If ATP is added to the muscle homogenate rate of glycolysis and concentration of glucose-6-

phosphate and fructose-6-phosphate are increased. Concentration of all other glycolytic 

metabolites is decreased. Activity of which enzyme is suppressed by ATP?  

29. During intensive muscular work concentration of lactate is increased in blood. In rest period 

concentration of lactate is reduced in the blood. What is happened with lactate in muscles 

and liver in recovery period after intense muscular work? 

30. Describe differences in metabolism of carbohydrates for two students: one of them has rest 

after dinner; other student makes a 20-minute running instead of dinner.  

31. Student's glucose level was equal 7 mmol/L during exam. Level of which hormone id 

increased in student’s blood in the situation. Describe mechanism of action of this hormone. 

32. The alkaloid caffeine causes hyperglycemia without affecting adrenal receptors. It is known 

that caffeine inhibits phosphodiesterase. Explain why caffeine causes hyperglycemia. 

33. Two patients were examined by glucose tolerance test. Both patients have fasting glucose in 

the blood was equal to 5.6 mmol/l glucose and get 75 g of glucose. Glucose level in blood of 

first patient was 11 mmol/l after 30 min, 13 mmol/l after 60 min and 14 mmol/l after 120 

minutes. Gglucose level in blood of second patient was 10 mmol/l after 30 min, 5.6 mmol/l 

after 60 min, 5 mmol/l after 120 min. Expain the result.  

34. Tourists was lost in forest and fasted for 1 week. Thire is no hypoglycemic coma for tourists. 

The rescue service discovered and saved the lost tourists who were examined in hospital. 

Glucose blood level was normal. Why concentration of glucose was remained in normal 

interval? 

Metabolism of lipids 
35. The patient has long disturbed biliation to duodenum. He has also bleeding, increase time of 

blood coagulation. Explain possible reasons for this state. Deficiency of which essential 

nutritional factors was developed at the patient?  

36. The boy 4 years reduced ability to perform physical work. At research biopsy of muscle 

revealed that the concentration of carnitine less than normal 4 times. In cytosol of muscle 

cells  

37. Describe differences in lipid metabolism for two persons: one of them has rest after dinner; 

other person makes a 20-minute running instead of dinner.  

38. Who has high synthesis of endogenous of cholesterol: vegetarians or people who have a diet 

which includes a lot of meat, milk, eggs?  

39. Total cholesterol is 6.1 mmol/l in blood of two patients. What blood characteristic you 

should measure to evaluate risk of atherosclerosis developing? Evaluate the risk of 

atherosclerosis if cholesterol concentration in HDL is 1.3 mmol/l in patient A and  1.6 

mmol/l in patient B. 



40. As a result of special dieting and intense physical exercise, performed regularly in a period of 

2 months, in the blood of patients from task 2, the concentration of cholesterol in HDL 

increased by approximately 10%, and the concentration of total cholesterol decreased by 0.5 

mmol/l. do such changes reduce the risk of atherosclerosis? Prove it with calculations. 

Metabolism of nitrogen-containing substances 

41. Healthy rats get artificial proteins that do not contain methionine and lysine. How has the 

nitrogen balance changed?  

42. Healthy rats get artificial proteins that do not contain glutamate and aspartate. How has the 

nitrogen balance changed?  

43. Two-year-old child suffers from frequent vomiting after meals. The child has disruption of 

physical development. He has dark hair but with some gray strands. A urine sample is 

colored to green by FeCl3 that indicates presence of phenylpyruvate in the urine. There is 

also phenylalanine in urine. What pathology does the patient have? Offer treatment for this 

case. 

44. It is known that influenza virus disrupts synthesis of carbamoylphosphate I Symptoms of 

influenza in children are a headache, loss of consciousness, vomiting. Determine 

concentration of which substance is increased in blood of the patient. Explain mechanism of 

it’s toxic action on nervous system. What diet is recommended for this case? 

45. To explain the cause of repeated vomiting, seizures with loss of consciousness for child of 4 

months if blood found high concentrations of citrulline. Explain mechanisms of 

development of these symptoms. Why the patient's condition improved with the 

appointment of low-protein diet? 

46. The patient with complaints of acute pain in small joints diagnosed with gout and prescribed 

allopurinol. Explain why allopurinol facilitates the patient's condition. Explain which 

substance are final product of purine catabolism in allopurinol treatment. 

Biochemistry of specialized tissues 

47. The doctor noticed that the patient long time taking vitamin C and nonsteroidal anti-

inflammatory voltaren has urine with red color and caused inflammation of skin by sun 

exposure. What is reason of this state? 

48. For prevention of thrombosis after myocardial infarction doctor institute warfarin therapy to 

patient and recommended diet riched by vitamin K. Explain this recommendation. 

49. Patient with a yellowness of the skin, sclera, mucous membranes was admitted. Urine 

analysis revealed presence of direct bilirubin and urobilinogen. Urine is dark colored. Feces 

are aholic. Determine type of the jaundice. Activity of which enzymes is increased in the 

blood at this pathology? 

50. The patient has bright icteric coloration of skin and mucous membranes. There is increasing 

of indirect bilirubin in blood. There is urobilin in urine, amount of stercobilin is increased in 

feces. Determine type of jaundice of this patient.  

51. The patient has bright yellowness of skin, sclera, mucous membranes. Urine is dark color and 

contents bilirubin. Feces are colourless. Direct bilirubin is increased in blood. What type of 

jaundice of the patient? 

52. The patient's daily urine volume is 4.5 l (normal 1.5-2 l), urine density is 1004 g/l (normal 

1020g/l). Glucose and ketone bodies are not discovered in the urine. Suggest what is disease 

of the patient.  

 

 


