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ANNOTATION
PrusR.V. Morphological features of therain, liver, myocardium and kidney of
rats of different ages under conditions of experimentaintedic brain injiry of mild

severity - As a manuscript

Thesis for a Candidatedbds Degree of
ciality 14.03.01¢cNormal Anatomy T Odessa NationdVledical UniversityMinistry of
Health of Ukraine, Odessa, 2D2

Studies have been carried out on 70 mature (3 months23®0g) and 70
immature (20 days, 2B5 g) white rats of the Wistar line. All animals were divided into
four groups: F control group (10 mature rats);-lcontrol group (10 immature rats); HI
mechanical mild severity traumatic brain injury (TBI) was simulated for mature rats (&
animals); I\ mechanical mild severity TBI was simulated for immature rats (6(
animals). The animals of the third and fourth test groups were taken out of the experin
on the first, third, fifth, seventh, fourteenth and twelirst days after the TBI simulation.
The  following research  methods were used: 1) dissection; Z
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pathomorphologicdlhistological - examination of histological preperetions
(manufacture, colouringf histological slices and light microscopy of the products
produced for microstructural research) 3) morphometric studies of the microvasculat
and cell elements; 4) pathophysiologie&imulation of the TBI experimental model; 5)
Mathematical and diatical processing of the results. Examined the brain, heart, live
and kdneys of experimental animals.

Histologic examination of the brain of mature and immature rats héeimulated
mild severity TBI found clear morphological changes in all certlyers with
hemomicrocirculatory and dystrophic disorders in the form of venosus plethora, ste
and infiltration. These changes correlate with other authors' studies and show
presence of a craniocerebral injury of mild severity.

In the liver of méure rats, during the study dominated changes of microcirculator
flow in the form of predominantly a plethora of central and portal veins and sinusoic
capillaries with a stasis accompanied by perivascular and periportal lymphocy
infiltrates. Changes the microvasculature of mature rats reached a maximum on the
th days after the injury, with the diameter of the liver sinusoidal capillaries of tr
experimental animals triple that of the control group (p 0.001). In the stroma of the poil
tracts atthe last stages of the study, collagen deposition was observed, there we
thickening of the walls of the vessels of the portal tracts due to collagen fibers. T
activity of lymphocytes and macrophages, as well as changes in endothelial cells in
form of edema of the nuclei and cytoplasm were also characteristic of the liver of mat
rats. At the same time, dystrophic changes in the cells of the parenchyma were ra
sporadic and cannot be assessed as tendentious.

In the liver of immature rats, chges in parenchymal cells predominated during
the study, which was manifested by their distrophy along with were found manifested
focal areas of active regeneration of hepatocytes. Changes in the microvasculature
also observed in immature rats; hoee only venosus plethora and sinusoidal
capillaries with blood stasis were associated with adult rats. The diameter of

sinusoidal capillaries of immature rats, in contrast to this indicator in adult animals, ha
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tendency to decrease during theexkpent compared to the control group, excluding the
first day of the study.

In the kidneys ofnature rats, on the-3rd days after injury, discirculatory changes
in the form of spasm of arterioles, expansion of capillaries and venous bed with stasi
blood in the vessels and erythrocyte sludge prevailed. The changes were systemic
manifested in all parts of the kidney. On th&th day, discirculatory changes increased
and were accompanied by the appearance of areas of focal destruction of convol
tubules and renal corpuscles. Such changes, together with the accumulation and zon
development of diapedesis and perivascular hemorrhages, were better traced at the b
between the layers of the kidney and in areas close to the renal capsusgsQ421L,
the intensity of discirculatory and destructive changes decreased. Plots with a struc
close to the kidneys of animals in the control group prevailed, although there were si
of focal perivascular sclerosis, perivascular infiltrates anérasis of some renal
corpuscles.

In the kidneys of immature rats after TBI of mild severity in dynamics, clea
morphological changes were also determined. For the initial periods, the edema of
tubular apparatus elements with dystrophic changes ituthgar epithelium was more
characteristic, which in fact was the dominant sign throughout the entire experiment.
edema was accompanied by dilatation of the tubular apparatus components; howevel
manifestation of such dilatation was less than xuaky mature rats, which may be
partially related to both edema and incomplete morphological and function
development of the tubular epithelium in young rats. Changes in the microvasculat
were also present, but they were clearly manifested onlyeothitidl day of the study and
did not have the same degree of manifestation and prevalence as was observed in
rats. Changes in the glomeruli and capsule of nephrons were also maximal on the t
day of the study; first of all, an increase in the dmnof the capsule and the greatest
indicator of the difference in the diameters of the capsule and glomeruli we
characteristic. The absence of focal inflammatory reactions in the form of lymphocy

infiltrates was characteristof immature rats compaté¢o mature rats.
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In the myocardium of mature rats, the greatest changes in the microvasculat
were found on days-7 in the form of blood stasis in vessels of all calibers, adhesion
erythrocytes to the walls of blood vessels and the formation @talablood clots , as
well as expansion of capillaries, which was maximum on the first day after injury, name
in 3.8 times higher than in the control group (p <0.001), and gradually decreased to th:
the control group on the twenrtiyst day of the sudy. This was accompanied by edema of
the interstitium with a slight increase in the number of lymphocytes in it, focal sme
lymphocytic infiltrates and the appearance of single edema cardiomyocytes w
basophilic cytoplasm, loss of striation and edeifrihe nuclei.

In the myocardium of immature animals in the microvasculatore, changes we
also deéerminedas in the result of TBhowever, in contrast to adult animals was
characteristidess dilatation of capillariesand was observed only on the fidsty after
TBI. At subsequent periods, the values of the capillary diameter in young animals w
similar to that of the control group. The functional underdevelopment of the capilla
network in young animals, combined with a lower compensatory reacttbe ghscular
bed, led to the fact that dystrophic changes in cardiomyocytes of various nature
immature rats are more common, and the degree of manifestation was greater the
mature rats. Moreover, more often in the form of focal areas, and sometithesform
of an accumulation of cells with signs of hydropic dystrophy. It was characteristic tr
young animals did not have, even insignificant, lymphocytic infiltrates; in adult anima
they were observed at all periods of study.

Thus, using a comek of pathomorphological (histological, morphometric,
pathophysiological) and statistical methods of research, morphological and morphome
changes were detected for the first time in the internal organs of mature and immature
after TBI of mild sevaty in dynamics. For the first time, the features of morphological
changes in internal organs in the pwatumatic period of mild TBI in mature and
immature rats were experimentally elucidated in various terms of study. For the first tir

morphologicalabnormalities were revealed in immature ratsin the liver, myocardium ar
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kidneys. For the first time, the difference between morphological disorders inehe |
myocardium and kidneys afiature and immature rats was found and compared.

The obtained re#ts of the study xpand the understanding oforphological
disorders of the liver, myocardium and kidneys under the influence of TBI of mil
severity, they are the theoretical basis for the development of diagnostic, therapeutic
prognostic criteria forTBI. The results of the work are of practical importance for
morphologists, hepatologists, cardiologists and nephrologists, since they can serve
morphological basis for the development of new methods of diagnosis, prevention :
treatment of liver, ypocardial and kidney pathologies due to mild TBI. The obtainec
results of studying the structural features of the liver, myocardium and kidneys of rats
different ages in the dynamics of the course of mild TBI are fundamental data on wh
researchers carely when studying the problems of experimental and clinical hepatolog
cardiology and nephrology.

Key words: brain injurytraumaof mild severity mature rats, immature ratsrain,

liver, myocadium, kidneys, hemomicrocirculature
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