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HISTOMORPHOLOGICAL CHANGES IN ORGANS AND TISSUES OF GUINEA PIGS INFECTED WITH ENTEROTOXIGENIC STRAINS OF Y. ENTEROCOLITICA
 Reviewer – Doctor of Veterinary Science, O. V. Volosyanko
The results of the study of histomorphological changes in organs and tissues of guinea pigs infected with enterotoxigenic strains of Y. enterocolitica were presented. We established, in particular, the most affected in small intestine, where superficial necrotic enteritis was determined. Toxins are causative agent, getting into the bloodstream cause degenerative changes in the liver and pancreas. And also serous ecstracapillary glomerulonephritis and degenerated changes of epithelial tubules of the kidneys and serous myocarditis were caused. The infecting of guinea pigs leads significant activation of immune organs: thymus, spleen, somatic and visceral lymph nodes.
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 Statement of the problem. Yersiniosis is widespread sapronotic diseases of people and animals dangerous to their health and life. The disease often has a course, typical for food poisoning which is spread second after Salmonella [3].   
Analysis of major studies and publications which discuss the problem. Virulent strains of Yersinia have factors sufficient to ensure their adhesion to the cells, colonization on the tissue surface colonization and penetration, overcoming mechanisms of specific and nonspecific immunity, the ability to proliferate in vivo, inducing pathological phenomena. Part of pathogenicity factors is determined by the microbial cell chromosome, the other by the plasmid pYV – plasmid associated with Yersinia virulence [3, 4, 5].
Enterotoxin synthesis can be controlled by two chromosomal genes – ystA and ystB. Regulation of expression of enterotoxins occurs at the transcriptional level and depends essentially on various factors, such as temperature, pH, and others. In the in vitro gener are transcribed ystB and ystA and preferably at temperatures below 30 0C, however, and in the body at higher temperature values the synthesis caused by their products is observed, which is obviously due to the influence of some factors, such as pH in the intestine [5].

The aim of the research was to investigate the histomorphological changes of organs and tissues guinea pigs infected with Y. enterocolitica toxigenic strains.

To achieve the goal it was necessary to perform the following task: determine the extent of histomorphological changes in organs and tissues of guinea pigs infected with enterotoxigenic strains of Y. enterocolitica.

Materials and methods of research. Mortem of 5 guinea pigs which experimentally infected of 20 strains of Y. enterocoliticа and control clinically healthy animals were performed by partial disembowelment method in common sequence [2]. For histological studies were selected pieces of thymus, spleen, somatic (under the jaw in front blade and inguinal) and visceral (gastrointestinal, liver and pelvic cavity) lymph nodes, liver, kidneys, heart, lungs, and pieces from different parts of the stomach, small intestine and the colon. Selected pieces were fixed in 10 % neutral aqueous solution of formalin and then they were dehydrated in ethanol in increasing concentration. The pieces were poured into paraffin and the sections of 7,9 mm thickness were got by microtome, which were stained by Carazzi’s hematoxylin-eosin method [1]. The study of received microscope slide was conducted under the microscope Micros MCX 100 LED, and their photographing by camera Canon EOS 550D.
Results. 
In conducting histological studies, we found that expressive microscopic changes are registered in all bodies. The signs of granular dystrophy were registered in the liver and kidneys. The heart was enlarged by its right half.
The thymus was swollen. The swelling interlobular connective tissue was particularly expressive (Pic. 1). The medulla was more edema in thymus pieces (Pic. 2). The swelling was especially significant around the blood vessels – arteries, arterioles, venules and veins (perivascular edema). Thus, all types of blood vessels were clearly enhanced in most cases were full of blood (Pic. 1).

Quite distinct changes were also thymus cells. In most of them distinct swelling was recorded which led to the disruption of the thymus structure. The thymus cells were in a state of granular dystrophy. Part of thymus cells was destroyed (Pic. 2).

In conducting histological studies of somatic and visceral lymph nodes it was found that microscopic changes in all lymph nodes were similar. All blood vessels were dilated, full of blood. Subcapsular sinus was swollen. Swelling is also manifested in the cortex and medulla of lymph nodes (Pic. 3).
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Pic. 1. Thymus of guinea pig: 1 – swelling of the interparticle connective tissue; 2 – cortical substance; 3 – medulla; 4 – extended and full of blood vein; 5 – expressive swelling around the veins. Carazzi's hematoxylin-eosin staining method, x 80.
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Pic. 2. The medulla of the thymus: 1 – lymphocytes; 2 – edema; 3 – swelling and disruption of thymus cells; 4 – granular dystrophy of thymus cells; 5 – the piece of destroyed thymus cells. Carazzi's hematoxylin-eosin staining method, x 400.
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Pic. 3. Inguinal lymph node: 1 – lymph node capsule; 2 – subcapsular sinus swelling; 3 – swelling of the cortex; 4 – lymphoid nodes; 5 – light center of lymphoid nodules. Carazzi's hematoxylin-eosin staining method, x 80.

[image: image4.jpg]



Pic. 4. The central part of mediastinal lymph node of  lymphoid nodules: 1 – lymphocyte; 2 – monocyte; 3 – swelling of the nuclei of lymphocytes with partial lysis of chromatin. Carazzi's hematoxylin-eosin staining method, x 400.

In the cortex there were quite a number of lymphoid nodules. The cells of these nodules were housed sparse due to edema. In the central part of lymphoid nodules the irregularly shaped light centers appeared.

In all areas of lymphoid nodules lymphocytes were in contact with each other and with isolated monocytes (Pic. 4), which, together with the presence of light tanks, indicates to the formation of active immune response in the body of guinea pigs. At the same time, in all lymphoid nodules was swollen nucleus in which a partial lysis of chromatin was registered.
The last is the evidence of lesions at least of the part of the population of immune cells, but the mechanisms and factors of such lesions is impossible to find on base of our histological studies.
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Pic. 5. Guinea pig spleen: 1 – red pulp; 2 – cell swelling red pulp; 3 – hyperplasia of lymphoid nodules; 4 – hypertrophy of lymphoid nodules. Carazzi's hematoxylin-eosin staining method, 
x 50.

In conducting histological studies of the spleen we found that the swelling places in the red pulp. Also hyperplasia was registered (increased number) and hypertrophy (increased size of lymphoid nodules), indicating a significant activation of the immune system (Pic. 5).

In kidney all blood vessels were dilated full of blood. The stroma itself  was swollen quite clearly, and sometimes  small foci of hemorrhage were found (Pic. 6).
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Pic. 6. Kidney cortex: 1 – convoluted tubule; 2 – stromal edema; 3 – hemorrhages. Carazzi's hematoxylin-eosin staining method, x 400.

In the renal parenchyma also were registered distinct microscopic changes. In renal cells clear signs ecstracapillary serous glomerulonephritis were identified. In the oral capsule of Bowman-Shumlansky serous exudates was  accumulated (Pic. 7).
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Pic. 7. Renal corpuscle: 1 – capsule of Bowman-Shumlansky; 2 – serous exudates; 3 – advanced capillaries; 4 – mesangium swelling; 5 – mesangiocytus destruction. Carazzi's hematoxylin-eosin staining method, x 400.
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Pic. 8. Twisty kidney channel: 1 – granular dystrophy epithelial cells; 2 – partial lysis of the cytoplasm of epitheliocytes; 3 – hydropic degeneration of epithelium; 4 – destruction of epithelial cells. Carazzi's hematoxylin-eosin staining method, x 400.

Hemocapillars renal cells in most cases were clearly extended and mezanhium glomeruli was swollen. Some cells of mezanhium was collapsed (Pic. 7).

Changes in the convoluted and straight tubules were similar. Most convoluted tubule epithelial cells was in a state of granular dystrophy. In some cells partial plasmolysis was ​​recorded. Also hydropic degeneration of epithelial cells and their destruction was revealed (Pic. 8). In straight tubule hydropic degeneration cells of their epithelium was dominated.

In conducting liver histological studies we have found that the central veins of hepatic lobules clearly extended, in some cases full of blood cells. All hepatocytes were in a state of granular dystrophy. Partial lysis of the cytoplasm was registered in  many dystrophicaly changed cells (Pic. 9).
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Pic. 9. Liver of guinea pig: 1 – absence of the girder; 2 – granular degeneration of hepatocytes; 3 – partial lysis of the cytoplasm. Carazzi's hematoxylin-eosin staining method, x 400.
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Pic. 10. Liver of guinea pig: 1 – destruction of hepatocytes; 2 – bilirubin in the cytoplasm of hepatocytes. Carazzi's hematoxylin-eosin staining method, x 400.
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Pic. 11. The hepatic triad: 1 – extended and full blood of vein; 2 – full blood of artery; 3 – bile duct; 4 – swelling around the hepatic triad; 5 – adhesion and lysis of red blood cells in capillaries. Carazzi's hematoxylin-eosin staining method, x 400.

Dystrophic changes of liver cells lead to disruption of hepatic lobules girder (Pic. 9). The part of dystrophicaly hepatocytes was destroyed. Bilirubin was accumulated in the cytoplasm of isolated hepatocytes (Pic. 10). In part of hepatic lobules internal capillaries were filled with erythrocytes that stick together into a homogeneous mass and partially were lysed (Pic. 11).

In hepatic triads artery and veins were filled with blood and veins, in addition, also have been expanded. Around hepatic triad quite distinct swelling was manifested (Pic. 11).
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Pic. 12. Myocardium of guinea pig: 1 – stromal edema; 2 – monocytes; 3 – segmented neutrophils; 4 – granular degeneration of cardiomyocytes; 5 – partial lysis of chromatin in the nucleus of cardiomyocytes; 6 – destruction of cardiomyocytes; 7 – fragmentation of muscle fibers. Carazzi's hematoxylin-eosin staining method, x 400.

In conducting histological studies of the heart, we have found that microscopic endo- and epicardium replaced were absent. But in the myocardium distinct microscopic changes were found that it is stroma was very edematous (Pic. 12). Mostly it registered a fairly significant accumulation of inflammatory cells – mainly segmented neutrophils and monocytes. All, without exception, cardiomyocytes were in state of granular dystrophy. In the nuclei of dystrophicaly changed cells partial lysis of chromatin was detected. The part of dystrophic cardiomyocytes was destroyed, leading to fragmentation of individual muscle of fibers of myocardium. The venous stasis of blood and swelling was registered in light.
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Pic. 13. Jejunum intestine of guinea pig: 1 – granular degeneration of smooth muscle cells; 2 – swelling between the inner and outer layers of the muscle membrane; 3 – swelling in the submucous layer; 4 – the destruction of enterocytes in the bottom of the villi; 5 – lack of epithelium in the middle of the villi; 5 – necrosis of stromal cell and destruction of the top of villi. Carazzi's hematoxylin-eosin staining method, x 80.

Microscopic changes in different parts of the small intestine were similar. All smooth muscle cells of the muscle layer were in a state of granular dystrophy (Pic. 13). Between the outer and inner layers of the muscle layer quite distinct swelling was recorded. Submucosa also contained cell swelling, usually of small size.

However, the most significant changes were in the mucosa. In the bottom of the villus destruction enterocytes was noted. As a result, total destruction of epithelial cells in the middle of the villous epithelium was completely absent. The tops of the villi were necrosed and destroyed.
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Pic. 14. Colon of guinea pig: 1 – granular degeneration of smooth muscle cells; 2 – swelling between the inner and outer layers of the muscle membranes; 3 – swelling of submucosa; 4 – mucosa. Carazzi's hematoxylin-eosin staining method, x 80.

Microscopic changes in different parts of the colon were also similar. We have established a granular dystrophy of smooth muscle cells of the muscle membrane, the swelling between the inner and outer layers of the muscle layer, and quite expressive and diffuse swelling of the submucosa. In the mucosa microscopic changes were not detected (Pic. 14).

In the pancreas the swelling interlobular connective tissue and parenchyma, and granular degeneration was found and also the destruction of acinar cells and pancreatic islets were found (Pic. 15).
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Pic. 15. Pancreas of guinea pig: 1 – parenchymal edema; 2 – interlobular connective tissue swelling; 3 – granular dystrophy of acinar cells; 4 – destruction of acinar cells; 5 – granular degeneration of the pancreatic islet cells; 6 – destruction of pancreatic islet cells. Carazzi's hematoxylin-eosin staining method, x 400.

The pancreas was found interparticle swelling of connective tissue and parenchyma, granular degeneration, and destruction of acinar cells and pancreatic islets (Pic. 15).

Conclusions: 

1. In guinea pigs infected by enterotoxigenic strains of Y. enterocolitica the small intestine was mostly affected where the surface necrotic enteritis was detected.
2. Toxins causative agent, getting into the bloodstream cause degenerative changes in the liver and pancreas. And also serous ecstracapillary glomerulonephritis and degenerated changes of epithelial tubules of the kidneys and serous myocarditis were caused.

3. The infecting of guinea pigs leads to significant activation of immune organs of guinea pigs: thymus, spleen, somatic and visceral lymph nodes.

4. Y. enterocolitica has makes immunosuppressive effect on the body, that testify to the destruction of at least part of the immune cells population.
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