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 Morphometric method was used to determine changes in the 

parameters of cortical, cortico-medullary and medullary zones 

of the thymus of white laboratory female rats in the dynamics of 

temperature exposure. The most pronounced changes in the 

indicators of these zones are observed on the 5th-7th day of the 

experiments, conditionally called by us the period of 

pronounced rearrangements of the thymus. 
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One of the topical issues of morphometric science is the response of organs and tissues to various 

endogenous and exogenous influences. This problem is more relevant in the environmentally 

unfavorable conditions of our region, where dry and hot weather lasts for a relatively long time. 

Material and research methods 

The experiments were carried out on white mature outbred male rats with an initial weight of 150-170 

grams, which were on a normal laboratory diet. Prior to the experiments, 10 rats under ether anesthesia, 

under sterile conditions, underwent laparotomy for the purpose of macroscopic examination of all 

internal organs and lymphoid formations of the gastrointestinal tract. These studies have shown that 

almost all organs of the chest and abdominal cavities are in normal condition. 

The experimental animals were divided into two groups. 

The first group consisted of 42 intact rats. The second group is experimental (118 rats). 

They were transferred for 1 hour to the conditions of exposure to the dry hot climate of the Bukhara 

region by keeping them on the street, with direct sunlight. Moreover, all experiments were carried out in 

the summer season at a temperature regime of +390 +430C. The animals were kept under normal 

laboratory conditions. 

Experimental and control animals were slaughtered under ether anesthesia, by decapitation, on an 

empty stomach, 3,6,12,24 hours, 3,5,7,14,21 days after temperature exposure[ 1 , 3 , 4 , 5]. 

Pieces of thymus served as material for research. 

For light-optical studies, the materials were fixed in 12% formalin, in Bouin's liquid. Pieces of organs 
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after appropriate treatment were embedded in paraffin. Deparaffinized sections were stained with 

hematoxylin-eosin. 

In the dynamics of the experiment, we calculated the cellular composition of the cortical, 

corticomedullary and medullary zones of the thymic lobules per 1000 cells. The data obtained were 

expressed in%. 

Morphometric studies were carried out according to the method of G. G. Avtandilov (1972), a method 

modified by us. The obtained digital data were expressed in relative units (relative units) and as a 

percentage. All digital data were processed by the method of variation statistics according to Fisher - 

Student in the modification of V.Montsevichyute - Ehringen (1964). Mathematical processing of the 

morphological data obtained during the study was carried out directly from the general matrix of the 

Microsoft Office data package "Excel 7.0" on a personal computer Pentium - IV using the capabilities 

of the "STTGRAPH 5.1" program, the indicators of standard deviation and representativeness errors 

were determined. Differences satisfying P<0.05 were considered significant. 

Results of own research and their discussion 

As our studies have shown, the thymus gland of intact and control rats does not differ from each other 

in terms of morphofunctional parameters. As shown by our morphological studies, the thymus of intact 

rats has the same structural and functional zones as in other mammals. The thymic lobules are divided 

into cortical, corticomedullary, and medullary zones. The thymic lobules are separated from each other 

by a well-developed connective tissue septum with well-developed blood vessels.[ 11,13,14,15,16 ]. 

When morphometry slices of the thymus found that 71% is the area of the cortical, 26% - medullary 

zone and 3% falls on the share of the connective tissue of the stroma. 

When counting cells per unit area of the cortical zone of control animals, small and medium 

lymphocytes are predominant, which is 248.5±3.7 rel. units (Table No. 1). The number of lymphoblasts 

in the cortical zone - 72.1±1.8, reticuloepithelial cells - 13.7±1.7 rel. units The cells of the system of 

mononuclear phagocytes make up a small proportion - 0.9±0.05 rel.un. (all items combined). 

Tab. № 1. Cytogram of the cortical zone in the dynamics of experiments (number of cells per unit 

area). 

Timing 

research 

Lymphoma 

cytes 

you (small, 

medium 

Lymph 

blasts 

Reticuloendot

helial 

nutrient cells 

monocytogenes 

similar cells 

macrophag

es 

Total 

Контрол 

Ь 

248,5±3,7 72,1±1,8 13,7±1,7 0,2±0,03 0,7±02 335,6±4,9 

1с 146,8±1,3* 78,7±0,7* 15,4±0,3 2,3±0,1* 3,0±0,1* 246,2±1,6* 

3с 109,8±3,3 8,23±0,9* 18,3±0,2* 2,1±0,1* 3,1±0,1* 215,5±4,6* 

5с 142,3±3,5* 79,7±0,3* 21,3±0,5* 4,1±0,2* 4,1±0,1* 251,4±2,6* 

7с 220,7±0,6* 76,1±0,4 16,6±0,3 3,1±0,1 4,4±0,2 220,9±1,1 

14с 145,7±2,7* 78,2±1,1* 18,5±0,3* 1,5±0,2* 2,5±0,2* 246,5±2,9* 

21с 197,6±2,9* 81,3±1,1* 22,9±0,5* 0,5±0,1 0,9±0,1 303,1±0,9* 
 

In the medullary zone of the thymus, firstly, the cell density per unit area is approximately 2 times less 

than in the cortical zone (174.1±2.3 versus 335.6±4.9 rel. units). As shown in Table. No. 2, the number 

of reticuloepithelial cells and cells of the mononuclear phagocyte system in the medullary zone 

practically does not differ from the indicators of the cortical zone.[6,7,8,9,10]. 
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Tab. №2. Cytogram of the medullary zone of the thymus in the dynamics of experiments (number 

of cells per unit area) 

Timing 

research 

Lymphoma 

cytes 

you (small, 

medium 

Lymph 

blasts 

Reticuloend

othelial 

nutrient 

cells 

monocytoge

nes 

similar cells 

macrophag

es 

Total 

The control 107,0±2,4 0,3±0,02 56,5±0,3 6,3±0,2 4,I±0,I I74,I±2,3 

1с II2,6±2,I I,3±0,I
+ 

6,70±0,4
+ 

2,2±0I
+ 

2,4±0,2
+ 

185,5±2,3
+ 

3с 94,8±0,3
+ 

2,0±0,I
+ 

59,6±0,4
+ 

3,I±0,I
+ 

3,I±0,I
+ 

I62,7±0,7
+ 

5с I20,8±I,I
+ 

4,7±0,2
+ 

53,0±0,3
+ 

3,7±0I
+ 

3,6±0,I
+ 

I86,6±I,6
+ 

7с I38,9±0,8
+ 

2,I±0,I
+ 

52,8±0,4
+ 

3,5±0,2
+ 

3,6±0,2
+ 

20I,0±I,3
+ 

14с III,8±2,0 I,I±0,I
+ 

59,7±0,7
+ 

3,9±0,2
+ 

3,9±0,I
+ 

I80,4±I,6
+ 

21с II0,I ±0,9 I,I±0,07
+ 

6I,9±0,9
+ 

5,4±0,3
+ 

4,6±0,2
+ 

I84,0±2,I 
 

When calculating the cytogram of the cortico-medullary zone, the intermediate position of this zone in 

comparison with the indicated zones of the thymus attracts attention. 

Thus, the thymus gland of white laboratory rats has the same structural and functional zones found in 

the thymus of other mammals. However, the density and content of cells in them has certain specific 

features. 

Comprehensive studies of the thymus in the dynamics of experiments made it possible to identify 

certain periods of these changes: 

 period of early changes - up to 3 days of experiments; 

 a period of pronounced structural and functional rearrangements organ - 5-7 days of research; 

 Period of long-term results - 14 - 21 days of experiments. 

In the period of early changes, certain shifts in the quantitative and qualitative indicators of various 

structural zones of the thymus gland are revealed. As shown by morphological studies, the blood 

vessels of the thymus lobules, especially the interlobular septa, are sharply dilated, and blood stasis is 

noted in them. All this leads to an increase in the area occupied by the connective tissue structures of 

the thymus. [12, 16]. 

One of the characteristic features of early changes is a decrease in the number of small and medium 

lymphocytes in the cortical zone of the thymus. As can be seen from Table. No. 1, the number of small 

and medium lymphocytes on the 3rd day of experiments decreases to 109.8±3.5 compared to 248.5±3.7 

relative units in the control. The number of lymphoblasts on the 1st-3rd day gradually increases, 

reaching a maximum on the 3rd day, amounting to 82.3±0.9 compared to 72.1±1.8 in the control. The 

number of reticuloepithelial cells on the 3rd day reaches 18.3±0.2 (in the control 13.7±1.7 relative 

units). The number of cells of the system of mononuclear phagocytes in the early period also actively 

increases. 

Certain quantitative changes in cells are also detected in the corticomedullary zone of the thymus. This 

consists in a decrease in the number of small and medium-sized lymphocytes, an increase in the number 

of lymphoblasts, reticuloepitheliocytes and cells of the mononuclear system. 

In the medullary zone in the period of early changes, no pronounced quantitative shifts of cells are 

detected. 

In the medullary zone of the thymus, the density of thymocytes decreases compared to the indicated 

periods of the study. It is dominated by reticulo-epithelial cells in contact with lymphocytes. Moreover, 

reticuloepithelial cells and macrophages are hypertrophied, their wide cytoplasm is rich in granules, 
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they are in contact with numerous lymphocytes. 

Conclusion 

1. Morphological and functional rearrangements of the thymus during the impact of adverse 

environmental factors in the Bukhara region are characterized by certain dynamics, including 

periods of early changes, pronounced immunomorphological rearrangements and long-term results.  

2. Each of these periods is characterized by structural, functional and quantitative features, which 

together determine the essence of adaptive responses of the thymus in response to temperature 

exposure. 

3. The period of early changes is characterized by a decrease in the number of small and medium-sized 

lymphocytes of the thymus cortex, leading to a decrease in the areas of these zones, an increase in 

the number of proliferating cells in the cortical and corticomedullary zones, disorders of the vessels 

of the microvasculature in almost all structural zones of the thymus; 

4. The period of pronounced immunomorphological rearrangements is characterized by hypertrophy of 

thymic stromal and SMF cells, hyperplasia of thymocytes in almost all zones, activation of thymic 

lobule cells, increased proliferative activity of thymus cells; 

5. The period of long-term results is characterized by a tendency towards the normalization of 

qualitative and quantitative changes in the components of the thymus gland. 

However, the tension of subcellular structures of immunocompetent cells is still preserved, there is an 

increase in the number and functional activity of stromal mechanocytes-fibroblasts, reticulo-epithelial 

cells. 
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