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Adaptation  

 Adaptation - general biological concept that brings 

together all the vital processes that underlie the body's 

interaction with the environment and to preserve the 

species. 



Adaptation 

 Adaptation may appear by different pathological processes : 

 Atrophy 

 Adaptive hypertrophy (hyperplasia) 

 Organization 

 Metaplasia, 

 Dysplasia. 



Atrophy    

 Atrophy - lifetime decrease in the volume of cells, tissues, 

organs, accompanied by a decrease or cessation of their 

functions. 

 In atrophy mechanisms, usually accompanied by a 

decrease in the number of cells, apoptosis plays a leading 

role. 



Variants of atrophy 

 The following types of atrophy: 

 Physiological atrophy, 

 Pathological atrophy, 

 General atrophy (wasting, cachexia) 

 Local atrophy. 

 Pathological atrophy - a reversible process. 



General atrophy 

 Occurs when exhaustion (prolonged starvation, cancer, and 

others.) 

 Sharply reduced (disappears) the amount of adipose tissue 

depots. 

 The internal organs are reduced (liver, heart, skeletal muscle) 

and take on a brown color due to the accumulation of a golden-

brown pigment - lipofuscin (brown atrophy bodies). 



General atrophy (cancer cachexia) 

 



Brown atrophy of liver 

 Macroscopic picture: 

 Liver size reduced 

 Capsule wrinkled, 

 The front edge is pointed, leathery as a result of the 

replacement of the parenchyma by connective tissue, 

 In the section - liver tissue is brown. 

 Microscopic picture: 

 Hepatocytes and their nuclei reduced 

 A large number of small beads of brown color (lipofuscin) in 

the cytoplasm of hepatocytes in the center of lobules 

 The spaces between the thinned hepatocytes are expanded. 



Brown atrophy of liver 

 



Local atrophy 

 There are kinds of local atrophy: 

 Dysfunctional (atrophy from inactivity) 

 Atrophy from lack of blood supply 

 Atrophy of the pressure: 

 Kidney atrophy with a loss of urine outflow (stone, tumor, 

stricture) with the development of hydronephrosis, 

 Atrophy of the brain tissue in difficulty outflow of cerebrospinal 

fluid (tumor, aqueduct stenosis, congenital atresia Lyushka and 

Magendie holes by the syndrome of Dandy - Walker) with the 

development of hydrocephalus, 

 Neurotrophic atrophy: 

 Skeletal muscle atrophy in peripheral paralysis. 

 Atrophy under the influence of physical and chemical 

factors. 



Brain atrophy from chronic ischemia 



Hydrocephaly  

 



Hydronephrosis     

 Macroscopic picture: 

 The kidney is greatly increased, 

 Cortical and medullary layers are thinned, the border is 
poorly distinguishable, 

 Pelvis and calyx stretched, 

 In the cavity of the pelvis and ureter stones are visible. 

 Microscopic picture: 

 Cortex and medulla dramatically thinned, 

 Most glomeruli are atrophied and replaced by connective 
tissue, 

 Tubules are atrophied, some - cystic dilated and filled with 
pink homogeneous mass (protein cylinders), their epithelium 
flattened, 

 Between the tubules, glomeruli and vessels outgrowths of 
fibrous connective tissue are seen . 



Hydronephrosis 

 



Hypertrophy  

 Hypertrophy - an increase in body volume, tissue due to 

increased functioning structures. 

 Hypertrophy - a reversible process. 

 Mechanisms of hypertrophy: 

 Increased volume of functional structures of specialized cells 

(tissue hypertrophy). 

 Increased number of specialized cells (cell hyperplasia). 

 The increase in both the number and volume of specialized 

intracellular structures (hypertrophy and hyperplasia of cell 

structures). 



Adaptive hypertrophy 

 There are 2 types of adaptive hypertrophy: 

 Neurohumoral (hormonal) hypertrophy (hyperplasia) 

 Hypertrophic growths. 



Neurohumoral hypertrophy 

 Occurs by violation of the functions of the endocrine glands 

(hormonal hypertrophy). 

 An example of neurohumoral hypertrophy - glandular 

hyperplasia of the endometrium. 

 Reason - ovarian dysfunction. 

 Clinically it is manifested by acyclic uterine bleeding. 

 Associated with severe epithelial dysplasia and proliferation 

(atypical hyperplasia) process is precancerous. 

 



Glandular endometrial hyperplasia 

 Macroscopic picture: 

 The endometrium is significantly thickened, 

 Loose, easily rejected. 

 Microscopic picture: 

 Very thickened endometrium with numerous glands, 

 The glands are elongated, have a tortuous course, 

sometimes cystic dilated, epithelium of glands proliferates, 

 endometrial stroma is also rich in cells (cell hyperplasia). 

 



Glandular endometrial hyperplasia 

 



Hypertrophic growths 

 Accompanied by an increase of organs and tissues. 

 The most common causes: 

 Inflammation (the formation of hyperplastic polyps and 

genital condylomas) 

 Violation of lymph circulation (elephantiasis of the lower 

limbs) 

 Atrophied tissue replacement by fat or connective tissue with 

development of pseudohypertrophy. 

 



Metaplasia   

 Metaplasia - the transition from one type of tissue to 
another related to it on tissue origin. 

 Most often it occurs in the epithelium of the mucous 
membranes: 

 Intestinal metaplasia of the gastric epithelium; 

 Gastric metaplasia of intestinal epithelium; 

 Squamous metaplasia of prismatic epithelium into stratified 
squamous epithelium. 



Metaplasia   

 Squamous metaplasia may be reversible, but when the 
permanent stimulus (eg, smoking) persists on its background 
may develop dysplasia and cancer. 

 Metaplasia of connective tissue leads to its conversion into 
cartilage or bone. 

 Nerve and muscle tissue metaplasia is not peculiar. 



Squamous metaplasia of the bronchus 

 



Glandular metaplasia of the esophagus 

(Barrett's esophagus) 
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Dysplasia     

 Dysplasia is characterized by impaired proliferation and 

differentiation of the epithelium with development of: 

 cellular atypia: 

 Different size and shape of the cells, 

 Increased nuclei and their hyperchromia, 

 The increase in the number of mitoses and atypic mitoses. 

 histoarchitectonic violations: 

 Loss of epithelial polarity 

 Loss of histological and organ specificity. 

 Dysplasia - not only cellular but also the tissue concept . 



Dysplasia     

 There are 3 degrees of dysplasia: 

 Low-grade, 

 Moderate-grade, 

 Severe 

 Severe dysplasia - precancerous process. 

 Severe-grade dysplasia is difficult to distinguish from 

carcinoma in situ. 



Dysplasia of liver 

 норма 



Compensation  

 Compensation - the individual reaction of the body in 

disease to restore impaired function and structure. 

 The main morphological manifestation of compensation is 

a compensatory hypertrophy. 



Stages of compensatory process 

 The stage of formation: 

 Impaired organ mobilizes all its hidden reserves. 

 Stage of consolidation (compensation): 

 There is a body structural re-adjustment, with the 

development of tissue hyperplasia, hypertrophy, providing a 

relatively stable long-term compensation. 

 Stage of exhaustion (decompensation) 

 In the newly formed (hypertrophic and hyperplastic) 

structures develop degenerative processes as a basis of 

decompensation, the reason is inadequate metabolic 

provision (lack of oxygen, energy, enzymes). 



Compensatory hypertrophy 

 There are 2 types of compensatory hypertrophy: 

 Work hypertrophy 

 Vicar (replacement) hypertrophy. 



Work hypertrophy 

 It occurs due to excessive load on the organ, requiring 

enhanced function. 

 The most common work hypertrophy is cardiac  

hypertrophy in hypertensive disease. 

 Work myocardial hypertrophy mechanisms: 

 Hyperplasia and hypertrophy of cardiomyocytes intracellular 

structures, 

 Number of cardiomyocytes is not increased. 



Work myocardial hypertrophy 

 Macroscopic picture: 

 The dimensions of the heart and its weight are increased, 

 Significantly thickened left ventricular wall, 

 Increased trabecular and left ventricular papillary muscles 

volume, 

 The cavities of the heart are narrowed (concentric 

hypertrophy) - in consolidation stage (compensating) 

 The cavities of the heart extended (eccentric hypertrophy), 

myocardium flabby, clay type (fatty degeneration) - in the 

decompensation. 



Work myocardial hypertrophy 

 



Work myocardial hypertrophy 

 



Work muscle hypertrophy 

 



Vicar hypertrophy 

 Vicar (replacement) hypertrophy: 

 Occurs as a result of the death of one of the paired organs 

(kidney, lung). 

 Preserved organ hypertrophies and compensates the loss of 

enhanced performance. 



Vicar lung emphysema 

 



Thank you for attention! 


