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PLAN OF LECTURE 
1. The concept of nitrogen balance, its violation. 

2. Disturbance of digestion and absorption of proteins in 

the gastrointestinal tract. 

3. Disturbance of synthesis and protein transformation. 

4. Gout, definition, etiology, pathogenesis, clinical signs. 

 

 



Questions of Independent 

work 

1. Disturbance of acid-base equilibrium. The concept of 

acidosis and alkalosis: the causes, types, principles of 

correction.  

2. Violation of phosphorus-calcium metabolism. Disturbance 

of microelement exchange. 

3. The concept of basic and energy exchanges. 

Infringement of power supply of a cell: the reasons, 

consequences. 

4. Hereditary disorders of protein and amino acid 

metabolism. Gout. Principles of correction. 

5. Starvation: causes, types, consequences. The concept of 

curative starvation. 
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Protein is a complex of amino acids, which 

include nitrogen. Nitrogen does not accumulate in 

the body.  





 

  
Nitrogen balance 

Positive 

intake is greater than loss 
 

  

• growth of the organism  
• pregnancy  
• intake of anabolic hormones 
• after starvation 
 
 

Negative 

intake is less than loss 
 

 
• starvation   
• proteinuria    
• infectious diseases   
• burns 
• operations    
• intake catabolic hormones 



The disturbance of protein intake, digestion 

and amino acid absorption in the 

gastrointestinal tract 

The disturbance of the synthesis and 

breakdown of proteins in cells and tissues 

The disturbance of intermediate metabolism 

of amino acids 

The disturbance of the final stages of protein 

metabolism 

Disturbances of protein metabolism 



Disorders of the intake, digestion and 

absorption of proteins in the 

gastrointestinal tract 

 Insufficient of protein and amino acids in food (starvation 

(complete and incomplete), nutritional deficiency) 

 Diseases of the stomach and intestines (gastritis, peptic 

ulcer); lack of pancreatic juice 

 Accelerated passage of food masses through the 

intestines 

 



The disturbance of the synthesis and 

breakdown of proteins in cells and tissues 

 violation of genetic structures under the 

influence of ultraviolet rays, ionizing radiation; 

 disorders of neuro-endocrine regulation;  

 toxic effect of drugs (antibiotics) 

 



The disturbance of intermediate 

metabolism of amino acids 



The disturbance of intermediate 

metabolism of amino acids 

 1. The disturbances of deamination 

• deficiency of pyridoxine (B6), riboflavin (B2), 

nicotinic acid 

• hypoxia; 

• protein deficiency during starvation 

 2. The disturbances of decarboxylation 

• hypoxia; 

• ischemia; 

• tissue destruction (injury, radiation). 





Types of plasma proteins 









Dysproteinemia  
Is the change in the ratio of different plasma proteins 

• Inflammation 

• Allergy  

• Coagulopathy 

• Diseases of liver 



Paraproteinemia  
is the appearance of abnormal forms of proteins 

• Multiple Myeloma 

• Waldenstrom macroglobulinemia  

• Lymphoma 

• Chronic lymphatic leukemia  



The disturbance of the final stages of 

protein metabolism 
The final products of the dеsintegration of amino acids are: 

ammonia, urea, uric acid and water. 



 
Disposal of ammonia develops through next 

mechanisms: 

 

1. In the liver - by the formation of urea 

2. In most peripheral tissues - by adding ammonia 

to glutamic acid (by amidation) to form 

glutamine. 

3. In skeletal muscles – by formation alanine  

 

Ammonia - a toxic substance 















GOUT 



ETIOLOGY:  

primary gout – inherited increase of level the uric acid 

in blood; 

secondary gout – changes of metabolism by another 

diseases  

GOUT 



Risk factors – surplus entering of purines into the 

organism with food 

GOUT 



PATHOGENESIS:  
• hyperuricemia and accumulation of urates in 

the body; 

• urates deposition in tissues of joints, 

cartilages, tendons;  

• acute gouty inflammation. 



 

 

 acute arthritis,  

 swelling of the joints and soft tissues of 

the foot,  

 redness,  

 pyrexia (skin over the affected area is hot).  

 

Pain intensity is very high: light touch causes 

excruciating pain. 

 

CLINICAL SIGNS 







A tophus (Latin: "stone", plural tophi) is a deposit of 

monosodium urate crystals, in people with longstanding high 

levels of uric acid in the blood, a condition known as 

hyperuricemia  





Treatment of Gout 




