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The article highlights morphological changes in kidney tissue by thermal burn injury and burn disease, a relevant
issue in modern medicine, as burn injuries in humans are quite common and occur both in everyday life and at work.
The aim was to identify the patterns of morphological changes in rat kidney damage under local skin burns in the
experiment and their regenerative potential. The study was performed on the kidney tissue of 15 white reproduc-
tive age male rats with their withdrawal from the experiment after 24 hours and seven days. According to standard
methods, histological preparations were prepared with staining with hematoxylin and eosin, picrofuxin by Van Gizon.
Histological and histochemical examination of the experimental rat's renal cortex one day after the burns experiment
revealed the consequences of prerenal ischemic damage in the structure of the renal corpuscle and pathomorpho-
logical changes in the tubular apparatus of the renal cortex, manifested by the loss of the brush cells border and their
dystrophic changes. The medulla tissue of the kidney was also damaged, accompanied by a significant circulatory
disorder in the form of vascular plethora, hemorrhage, severe edema with interstitial destruction, tubulorexis, and
focal colliquative tubular epithelial necrosis. On the 7th experiment day, incomplete reparative regeneration with
scarring in the renal corpuscle capsule and restoration of the cortical tubules structure was determined, which was
also observed in the renal medullar layer on the background of stabilizing blood flow in the microcirculatory tract.

Thus, according to the study results, it can be proved that the first day of experimental burn injury develops
hypoxia of renal tissue due to juxtamedullary shunting of blood flow and alternative changes in the glomeruli and

tubules and regeneration of damaged structures on the seventh day.
Key words: burn disease, kidney damage, regeneration, morphology.

Relationship of the publication with planned re-
search works. The research was conducted as a part of
a complex interdepartmental research topic of Poltava
State Medical University «Patterns of morphogenesis of
organs, tissues and vascular-nervous structures in nor-
mal, in pathology and under the influence of external
factors», state registration Ne 0118U004457.

Introduction. Burn injuries (BI) in humans are quite
common and occur in everyday life and at work. The
main factor of this injury is the high temperature of hot
liquids, steam, solids, or fire [1]. However, internal organ
damage also depends on the area and depth of burn to
the human body, and it may have a further course of
burn disease (BD) when the area of skin damage has
reached more than 10-15% [2]. Moreover, the cause of
death in BD is often burned shock and renal failure [3,
4]. That is why studying pathophysiological mechanisms
of shock and damage to internal organs is essential. And
the study of the regenerative capacity of kidney tissue
as a crucial organ of blood filtration and toxins excretion
in metabolic disorders at the tissues by thermal burns
injury under BD continues to be relevant.

The aim is to establish objective patterns of morpho-
logical changes in the BD model based on the study of
structural and functional damage levels to the rat’s kid-
neys under local thermal burns of the skin and the pos-
sibility of their regenerative capacity in the experiment.

Object and methods of research. A morphological
study was conducted on the rat’s kidney tissue that suf-
fered from thermal skin trauma with water in the ex-
periment (15 white male rats of reproductive age weigh-
ing 180-220 grams, which were on a standard diet). The
control group was five intact animals. The experiment

for the creation of Bl and BD was as follows: focal dam-
age to the animal’s skin surface by physical factors — high
water temperature, followed by kidneys removal for
morphological examination of these damaged organs
to determine their regenerative capacity. After light
ether anaesthesia performing, the skin of the animal’s
hind limb was epilated and immersed in hot water at
a temperature of 70-750C for 7 seconds. Rats were re-
moved from the experiment according to the rules for
experimental animals 24 hours and seven days after its
beginning.

Histological sections of kidney tissue 5-7 um thick
after staining with hematoxylin and eosin according to
standard methods were used for light optical micros-
copy. Additionally, picrofuxin staining by the Van Gizon
method was used, which allows to selectively differenti-
ate collagen fibers from the stroma of renal tissue and
determine the basement membrane of blood vessels
and tubules.

The study of stained micropreparations was per-
formed using an Olympus BX 41 light microscope using
x100, x200, x400 magnification, and photography was
performed on a Camera Eyepiece Verl.3 digital camera
with the licensed software.

The study was conducted in compliance with the
international principles of the «European Convention
for the Protection of Vertebrate Animals Used in Ex-
perimental and Other Scientific Purposes» (Strasbourg,
1985) and the relevant Law of Ukraine «On Protection of
Animals from Cruelty» (Ne 3446-1V of 21.02.2006, Kyiv).

Research results and their discussion. After 24
hours of reproduction of the external local skin thermal
Bl, it was found that in the kidney tissue macroscopi-
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cally and at autopsy, there is a change in the organ’s size
and consistency. The kidneys are enlarged, swollen, and
soft-elastic, and the fibrous capsule is tense and eas-
ily removed, exposing the smooth surface of the organ
compared to the control group. In section, the yellow-
ish-grey cortex was clearly differentiated from the bright
red color medullary substance, which is apparently due
to circulatory disorders.

Optical microscopy of the organ tissue revealed the
desolation of the cortical layer vessels and expressed
the plethora of the medullary layer microcirculatory
tract with focal haemorrhages. At the same time, there
is bloodlessness in the glomerular capillaries of most
renal corpuscles with the collapse of their lumens. In
addition, the outer contour of the Bowman’s capsule
visceral leaf is not clear, torn, with dystrophy and des-
quamation of podocytes, endothelial cells, and frag-
mentation of the basement membrane. The total vol-
ume of renal corpuscles appears to be almost doubled
from the norm due to the high content in the capsule
of eosinophilic protein masses with freely located single
cellular elements and fragments of nuclei. In addition,
damage to the complexity of the glomerular capillaries
with no gaps between them is probably due to compres-
sion of the pathological contents of their capsule.

It was found that the staining of connective tissue
fibrous elements is fragmentary with their thinning in
the damaged structures area of the renal corpuscle cap-
illaries when is kidney tissue staining with picrofuxin by
Van Gizon.

Figure 1 — Microscopic changes of the rat kidney at the border
of cortical and cerebral substances 1 day after burn skin injury.
Staining with picrofuxin by Van Gizon. Magnification: x200.
Marking: 1 —ischemia of the renal corpuscle capillaries; 2 — the
destruction of the basement membrane vascular glomerulus
capillaries; 3 — the content in the lumen of the renal corpuscle
capsule; 4 — hydropic dystrophy of the epithelium of the tubules; 5 -
edema of the interstitium.

Thus, histological and histochemical examination
of the experimental rat’s renal cortex one day after the
experiment with burns revealed the effects of prerenal
ischemic damage in the renal corpuscle structure in the
form of capillary wall destruction due to insufficient
blood supply. Probably, this is due to spasms of the renal
corpuscle afferent arterioles. At the same time, the con-
sequences of damage to the renal corpuscle filtration
barrier and the beginning of kidney excretory dysfunc-
tion in experimental rats are already observed, which is
confirmed by studies of pathophysiological mechanisms

of renal glomerular perfusion damage [5, 6, 7]. This is
probably due to the development of burn shock and
early acute kidney damage, which usually occurs due to
hypovolemia, decreased renal perfusion, and response
to severe pain irritation [8, 9].

In the shock stage of rat skin Bl development, dam-
age to the glomerular filter was observed, and patho-
morphological changes in the tubular apparatus of the
kidney’s cortical layer were detected. In addition, the
marked expansion of a proximal tubules lumen and
their various form attracts attention. At the same time,
eosinophilic substance partial loss on the apical surface
of the nephrothelium, where the brush cells border is
located, is determined, apparently, due to the destruc-
tion of part of its villi. At the same time, in the epithelial
cells cytoplasm diffusely located intense pink granules,
homogeneous in appearance, which are manifestations
of hyaline-droplet protein parenchymal dystrophy. This
is apparently due to coagulation of cytoplasmic struc-
tural proteins (decomposition of organelle membranes,
intermediate filaments, and brush border) of nephro-
cytes with concomitant insufficiency of the vacuole-ly-
sosomal apparatus tubular epitheliocytes [9, 10].

A study of the basement membrane condition of
blood vessels and proximal tubules during picrofuxin
staining by Van Gizon revealed that its red color is weak.
This is the cause of basement membrane destruction
due to ischemia in shock and toxaemia from the Bl area
of the animal skin. Consequently, after thermal injury of
the limb on the first day of the experiment, the experi-
mental animal condition increasingly acquires signs of
burn disease (BD).

The medullar kidney tissue was also damaged, ac-
companied by a significant circulatory disorder in vascu-
lar plethora, hemorrhage, and severe edema of the kid-
ney tissue with the interstitium destruction. The tubules
lumens of the cerebral layer are excessively stretched.
In some places, there is a many tubules fusion because
of tubulorexis. In addition, hydropic dystrophy and vac-
uolation of the nucleus with areas of focal colliquative
necrosis are observed in the cytoplasm of the nephro-
thelium.

At histochemical staining with picrofuxin (fig. 1) in
the kidney medullar layer after one day of the experi-
ment with Bl in rats, the tubules basement membrane
was intermittent, which is also observed in the renal
corpuscle. In addition, fragments of epithelial structures
and nuclei and protein masses are found in the tubule’s
lumens. At the same time, the saved renal tubules are
found out also.

The basis of pathomorphological changes in both
the cortical and cerebral layers of the animal’s kidneys
on the first experiment day, in our opinion, is the phe-
nomenon of juxtamedullary shunting. According to the
literature, it is a significant blood flow decrease in the
kidney cortical layer and the preservation or increase of
medullary blood flow [11]. Apparently, due to the spasm
of some of the afferent cortex glomerular arterioles,
there is focal ischemia, and in the medullar substance
— severe hyperemia and diapedetic haemorrhages due
to high blood pressure in the peritubular capillaries. In
addition, in the first days, the rate of metabolism and
glomerular filtration decreases in hypovolemia with the
development of oliguria, which is also associated with
increased concentrations of vasopressin [11, 12]. Thus,
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juxtamedullary circulatory shunting and the endocrine
system response to hypovolemia play the role of an
emergency safeguard of total cessation of kidneys blood
filtration and maintain the water-electrolyte balance of
animals.

After seven days of the experiment, macroscopically,
the animal’s skin after Bl healed with the formation of
a dry crust; the kidneys acquired the usual parameters
of color, size, and consistency and only occasionally en-
countered small scars.

Examination of preparations staining by hematoxylin
and eosin by light microscopy in the cortical substance
revealed an increase in glomerular volume due to re-
storing the capillary endothelium structure and podo-
cytes of the Bowman’s capsule visceral leaf. They are
given the primary role in reproducing the glomerular
filter basement membrane. At the same time, there is
an almost complete disappearance of foreign protein
masses in the lumen of the capsule of the renal cor-
puscle, which probably, indicates the restoration of the
filtration glomeruli apparatus structure.

Incomplete reparative regeneration in the form of
scarring was determined in the areas of podocyte death,
which was manifested by replacing the defect with
coarse fibrous connective tissue. Microscopically, this
was characterized by the formation of joints between
the parietal and visceral leaves of the renal corpuscle
capsule with alternating uneven narrowing of its lumen.
In addition, although the tubules of the cortical sub-
stance sometimes contained light pink inclusions in the
lumens, an eosinophilic substance was observed on the
apical surface of the epithelium. This probably indicates
the restoration of microvilli. At the same time, proximal
tubules lined with hypertrophied nephrothelium with
hyperchromic basophilic nuclei located at different lev-
els of the basement membrane were revealed, giving
the impression of multilineage cellular elements (fig. 2).

Similar changes were found in the kidney’s medul-
lar substance. In the background of blood flow stabili-
zation in the microcirculatory tract, the phenomena of
edema and interstitial destruction disappeared. The
distal tubules epithelium acquired an eosinophilic ap-
pearance with infrequent granular inclusions. In addi-
tion, Hyperchromic basophilic nuclei are identified in
the epithelium of the tubules. The above information
can indicate, in our opinion, the activation of the epithe-
lium proliferation of the tubules and, with it, the com-
plete regeneration of the parenchymal structure of the
organ. In addition to the above, some proximal kidney
tubules and blood vessels found foci of inflammatory in-
filtration in the interstitium, mainly of lymphocytes and
macrophages. This indicates an inflammatory process in
places of severe damage to nephrostructures during BD.
Inflammation in these areas is still accompanied by red-
ness and erythrocyte sludge.

On the seventh day of the experiment, histochemi-
cal staining of renal micropreparations by Van Gizon re-
vealed continuity of the glomerular capillary’s basement
membrane and tubular membranes.

Thus, after seven days of BD with signs of primary Bl
healing in rats, there is an improvement in hemodynam-
ics in most renal corpuscles of the cortical substance,
complete capillaries regeneration with the restoration
of filtration function, and incomplete regeneration in
the form of scarring in renal corpuscles. In addition, re-

Figure 2 — Microscopic changes of the rat kidney at the border of
the cortical and cerebral substances 7 days after the burn skin
injury. Hematoxylin and eosin staining. Magnification: x200.
Marking: 1 — connections in the renal corpuscle; 2 — haemorrhages;
3 — inflammatory infiltrate; 4 — protein-containing inclusions in the
proximal tubules; 5 — hypertrophy of the epithelium of the distal
tubules.

storing blood supply to the nephron’s parenchyma is ac-
companied by complete regeneration of the epithelium
of the tubules of the cortical and cerebral substance.

Some tissues and organs of rats show exceptional
regenerative capacity after injury, including the kidneys.
This improved ability to recover may be the immune sys-
tem, which is manifested by a moderate or slight inflam-
matory response to damage in rats in contrast to other
mammals [13]. It was found that toll-like receptor-medi-
ated activation is one of the tubular regeneration mech-
anisms — pro-inflammatory factors activate regenerative
processes in the kidneys [14]. In addition, intercellular
interactions are essential [15], and other factors, such
as extracellular vesicles, are involved in the direct repair
of damaged microstructures, delivering the necessary
substances to restore lost structures [16, 17]. Thus, the
study sheds light on kidney tissue regeneration’s struc-
tural and morphological basis in rats with burn disease.
Still, many questions about the mechanisms of their
development remain, which require further in-depth re-
search. It will also be essential to extrapolate the results
of regenerative capabilities to the human body, which
will allow using the results in treating patients with
burns.

Conclusions. It was found that the first day of burn
injury influence is accompanied by hypoxia of renal
tissue, juxtamedullary shunting of blood flow, and
alternative morphological changes of the renal glomeruli
and tubules. On the 7th day, there are phenomena of
regeneration of damaged structures while maintaining
the inflammatory response in these areas. According
to the study results, it can be argued that the primary
efforts of clinicians in the development of thermal burn
injuries should be aimed at restoring hemodynamics in
the kidney’s microcirculatory tract to prevent the result
of irreversible changes in them.

Prospects for further research. A perspective area
of further research will be an in-depth study of the
intercellular interaction of inflammatory infiltrate and
stroma cells in the regeneration process of kidney tissue
in burn injury and burn disease.
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CTPYKTYPHO-®YHKLIOHA/IbHI 3MIHU YPAXKEHHA HUPOK LLLYPIB MPU OMNIKOBIA XBOPOBI B EKCMEPUMEHTI

HikoneHko . €., babeHko B. |., ®uneHko b. M., Poiiko H. B., Koka B. M., 3agBopHosa A. IN.

Pe3tome. B cTaTTi AOCNIAXKYOTLCA 3aKOHOMIPHOCTI MOPGONOFIYHUX 3MiH MOZENi ONiKOBOi XBOPOHW Ha OCHOBI BU-
BYEHHSA CTPYKTYPHO-PYKLIOHANbHMX PiBHIB MOLWKOAMKEHHA HUPOK LLYPIB Bif, JOKaNbHOFO TEPMIYHOTO ONiKy WKipK Ta
MOKMBOCTI IX pereHepaTopHOi CNPOMOXKHOCTI B eKcnepumeHTi. MopdonoriyHe A0CNiAXKEHHA NpoBeAeHEe Ha TKAHWUHI
HUPOK LLYPiB, O 3a3HaAM TEPMIYHOT TPABMMU LLIKIPK BOAOHO B eKcriepmmeHTi (15 6inumx LwypiB-camLiB penpoayKTMBHOro
BiKy). LLlypis BMBOAMAM 3 EKCNEPUMEHTY 3riAHO NPaBMA ANA NiAA0CNIAHUX TBAPUH Yepes 24 roAMHM NiCiA NoYaTKy eKc-
NepuMMeHTY Ta Ha 7 Ao6y. CBIiTI100NTUYHA MiIKPOCKOMIsA MiCTONOrMYHUX 3Pi3iB TKAHWMHW HUPOK NPOBOAMAACK Nicns 3abap.-
NIEHHA TeMaTOKCUIIHOM Ta €03MHOM 3a CTAaHAAPTHUMM METOAMKaMM Ta AOAATKOBO BUKOPMCTOBYBaM 3abapBneHHsA
nikpodyKCMHOM 33 meToamKoto BaH-Ti30H. B KiHLi 1 4o6m cnocTepirann 3anycTiHHA CyAMH KipKOBOTO LWapy i BUpaxkeHe
NMOBHOKPIB'A MIKPOLMPKYIATOPHOTO Pyc/ia MO3KOBOTO LIApy 3 BOrHULWEBMMW KpoBOBMAMBaMU. CnocTepiranaca auc-
Tpodisa Ta AecKkBamalLli€to NOAOLMTIB, EHAOTENIOUMTIB Ta PpparmeHTaLieto 6asanbHOI MembpaHKM Kaninapis KNybouKis.
Mpwv 3abapBieHHi TKAHWHM HUPKM NIKPOPYKCMHOM 33 BaH-T30H BUABNEHO, WO BOJIOKHUCTI €N1eMEHTU CMOJYYHOI TKa-
HUHW HOCATb PpParmeHTapHUI xapakTep. MPOCBITU YaCTUHM KaHaNbLLB MO3KOBOIO LIApy HaZAMIPHO PO3TATHYTI 3 BOr-
HULLaMKM TybynopeKeucy. B umMTonnasmi HeppoTenito cnoctepiraeTbea rigponiyHa auctpodia Ta Bakyosisaujia saep 3
AinfaHKamu GoKanbHOro KonikeaLiHOro Hekposy. licna cemu Ai6 onikoBoi XBopobu CnocTepiraeTbCa NMOKpaLLeHHn
reMoAnHaMiKu B 6inbLLOCTI HUPKOBUX TiNleLb KiPKOBOi pe4OBUHM, MOBHOI pereHepalii Kaninsapis 3 BigHoBAeHHAM difb-
TpaLiMHOI GYHKLIT, @ TaKOXK HEMoBHa pereHepauia y BUAAI pyOLIIOBaHHA B HUPKOBMX TinbLAX. BigHOBNEHHA KpoBo-
nocTayaHHA NapeHximm HeppPOHIB CyNnPOBOAKYETLCA MOBHOK PEreHePaLLiErd eniTenito KaHa IbLLB KipKOBOT Ta MO3KOBOI
pPEYOBUHM.

BcTaHoBANEHO, Lo NepLia Aoba BNAMBY OMNiKOBOI TPaBMW CYNPOBOAXKYETLCA MNOKCIEH TKAHNUHN HUPOK, FOKCTamMeay-
NAPHUM LWYHTYBAHHAM KPOBOTOKY Ta MOPGONOTYHUMM anbTePaTUBHUMM 3MiHAMM HUPKOBUX KTYOOUKIB Ta KaHANbLLiB.
Ha 7-my go6y BigmivaloTbca ABULLA pereHepaLii NOWKOAXKEHUX CTPYKTYP Npun 36eperkeHHi 3anasbHoi peakLii B Lmx
LinAHKax.

Kntouosi cnoBa: onikoBa x8opo6a, NOLKOAKEHHA HUPOK, pereHepaLia, mopdonoris.

STRUCTURAL AND FUNCTIONAL CHANGES OF RAT KIDNEY DAMAGE IN THE EXPERIMENTAL BURN DISEASE

Nikolenko D. Ye., Babenko V. I., Fylenko B. M., Royko N. V., Koka V. M., Zadvornova A. P.

Abstract. The paper investigates the patterns of morphological changes in the simulated burn disease based on the
study of structural and functional degrees of damage to the rat kidneys from the local thermal burns of the skin and the
possibility of their regenerative capacity in the experiment. Morphological study was performed on the kidney tissue
of rats, exposed to thermal injury to the skin with water in the experiment (15 albino male rats of reproductive age).
The rats were sacrificed in compliance with the procedure for experimental animals within 24 hours after the begin-
ning and on day 7 of the experiment. Light optical microscopy of histological sections of kidney tissue was performed
after staining with hematoxylin and eosin according to standard technique; additionally, Van Gieson’s picrofuchsin stain
was made. At the end of day 1, the vessels of the cortical layer were depleted and pronounced plethora of the micro-
circulatory bed of the cerebral layer with focal hemorrhages was noted. Dystrophy and desquamation of podocytes,
endothelial cells and fragmentation of the basement membrane of glomerular capillaries were observed. Van Gieson’s
picrofuchsin stain of the kidney tissue revealed that the fibrous elements of the connective tissue were fragmentary.
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The lumens of some tubules of the cerebral layer were excessively stretched with foci of tubulorrhexis. Hydropic dys-
trophy and vacuolization of nuclei with areas of the focal colliquation necrosis was observed in the cytoplasm of the
nephrothelium. Following seven days of burn disease, the improvement in hemodynamics in most cortex renal cor-
puscles, complete regeneration of capillaries with restoration of filtration function, as well as incomplete regeneration
in the form of scarring in renal corpuscles was noted. Restoration of blood supply to the parenchyma of the nephrons
was accompanied by complete regeneration of the epithelium of the tubules of the cortical and cerebral matter.

It has been established that the first day of exposure to burn injury was accompanied by hypoxia of renal tissue,
juxtamedullary shunting of the blood flow and morphological alternative changes of the renal glomeruli and tubules.
On day 7, the phenomena of regeneration of damaged structures in preservation of the inflammatory response were
noted.

Key words: burn disease, kidney damage, regeneration, morphology.
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B cmammi sucgimaeHi MopgosoeiyHi 3MiHU 8 MKAHUHI HUPKU rpu mepMivHili onikosili mpasmi ma onikoeiti
X80pobi, W0 € aKMyanbHUM MUMAHHAM Cy4ydcHOi mMeOUUUHU, OCKinbKu, onikosa mpasma y nwodeli documoe
po3noscoodxeHe Asuwie, AKe MAe Micye AK y nobymi, mak i Ha eupobHuymsi. Memoro 6yno susHayumu
30KOHOMIpHOCMi MOPEO02IUHUX 3MiH MOWKOOMHEeHHS HUPOK WYpie npu /I0KAA6HOMY OiKy WKipU 8 ekcrnepumeHmi
ma ix pezeHepamopHoi Moxcausocmi. [locnioreHHs npoeedeHe HA MKAHUHI HUPOK 15 6inux wypis-camyis
pernpooyKmMuUBHO20 B8iKYy 3 8UBEOEHHAM iX 3 eKcriepumeHmy Yepe3 24 200uHu ma 7 0i6. FicmonoeiyHi npenapamu
8U20MOB/1A/U 30 CMAHOAPMHUMU MEMOOUKAMU i3 3a6ap8AEHHAM 2eMAMOKCUMIHOM | €03UHOM Ma NiKPOgpYKCUHOM
3a BaH-Ti30H. [icmonoziyHe ma 2icmoximiyuHe 00CniOMEeHHA KipKOBOI pe4oB8uUHU HUPKU Mi000CAiOHUX wypie Yyepes
00Hy 006y nicia eKkcrnepumeHmy 3 OMiKOM 8USBU/O0 HACMIOKU MpepeHasnbHUX iWemMiYHUX ypaxrceHb 8 cmpyKkmypi
HUPKOB0O20 MinbUa ma namomopgoso2iuyHi 3MiHU 8 KAHA/AbUEesOMYy arnapami KipKoso2o wapy HUPOK, W0
MpPoABAAAUC, 8MPAMOK0 WiMmKoeoi 06aaMieka KaimuH ma ix oucmpogiyHumu 3miHamu. Mo3Kosa pevosuHa
MKAHUHU HUPOK MeX( 3a3HAas0 NMOWKOOMeHb, WO CYynpo8OOHYEMbLCA 3HAYHUM P031a00M Kposoobiey y suenadi
MOBHOKpIB’a CyOUH, KpososusuBie Ma sUpaXeHo20 HabPSAKY i3 decmpyKuieto iHmepcmuuyito, mybysiopexkcucy ma
(hOKaMbHO20 KOsiKeauiliHo2o HeKpo3y ernimenito KaHansuie. Ha 7-my 006y ekcriepumeHmy 8U3HAYAAACL HEMOBHA
periapamusHa pezeHepauis 3 pybu08aHHAM 8 KArcyi HUPKOB020 MinbUsA ma 8i0HOBAEHHAM CMPYKMYypU KAHAbUi8
KipKOBOI peyo8UHU, W0 MAKOXC Crlocmepiaasock i 8 MO3KOBOMY WAPi HUPOK HA oHi cmabinizauii KPOBOMOKY 8
MIKPOUUPKYAAMOPHOMY pycAi.

TaKUM YUHOM 30 pe3ysnbmamamu 00CAI0HeHHA MOXHA CmaepoXcysamu, ujo Ha nepuy 006y ekcrepumeHmasnnbHoi
0niKoBOI Mpasmu pPo38UBAEMbCA 2iMOKCIA MKAHUHU HUPOK 30 PAXYHOK tOKCMameodynapHo20 WYHMY8AaHHA
KPOBOMOKY Ma anbmepamusHUMU 3MIHOMU HUPKOBUX KAybo4Kie ma KaHaAbyie ma pe2eHepauis nowKooOMeHux
cCmpyKkmyp Ha cbomy 006y.

Knroyoei cnoea: onikosa xeopoba, MoOWKOOHEeHHA HUPOK, pe2eHepayis, Mopgosoais.
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38’A30K ny6niKauii 3 naAaHOBMMM  HayKoOBO-
pocnigHummn poboramu. HaykoBe focnigskeHHsA npose-
OeHe B paMKax KOMNAEKCHOI MirKKadeapanbHOi HayKoBO-
pocnigHoi Temu MNonTaBCbKOro Aep*KaBHON0 MeaAnYHOro
yHiBepcuTeTy «3aKOHOMIpHOCTI MopdoreHe3sy opraHis,
TKAHWH Ta CyANHHO-HEPBOBWX YTBOPIB Y HOPMI, MpK NaTo-
norii Ta nNig, BNAMBOM 30BHILLIHIX YMHHUKIB», AEPXKABHUN
peecTpaLinHuin Ne 0118U004457.

Bcryn. OnikoBa TpaBma (OT) y nogei AocUTb pos-
NOBCIOAKEHE ABULLE, AKE MAE MicLe SIK Yy NobyTi, TaK i
Ha BMPOOHMUTBI. OCHOBHMM YMHHUKOM [aHOi TpaBMMU
€ BMCOKAa TemnepaTypa rapaymx piguH, napy, TBepaux
Tin abo BorHio [1]. Big naowi Ta mMnMbUHKU Takoro ypa-
JKEHHA TiNla NI0AMHM 3aneXKaTb i NOLWKOAMKEHHA 1 BHY-
TPiWHiX opraHiB. OCTAaHHE MOXKe MaTW B NoAaNbLIOMY
nepebir onikosoi xsopobu (OX) B¥Ke Npu AOCATHEHHI
NaoLW,i MOLWKOAMKEHHA WKipy binbwe 10-15% [2]. He-
PifiKO NpUYMHOIO NeTanbHocTi Npu OX € ONIKOBWIA LLOK
Ta HUPKOBA HeaocTaTHiCTb [3, 4]. Ocb YoMy BUBYEHHA
naTodizioNoriyHMX MexaHi3miB PO3BUTKY LIOKY Ta ypa-
JKEHHA BHYTPIWHIX OpPraHiB MA€E BaXK/1MBe 3HAYeHHA. A
OOCNIAXKEHHA pereHepaLinHoi CMPOMOMKHOCTI TKaHWUHM
HUPOK, K Ba*K/NIMBOro opraHy ¢inbTpauii Kposi i BuBe-
OEeHHA TOKCUHIB NpW NopyLeHHi 06MiHY pe4YOBMH B TKa-
HMHAX HA MICLi YLUKOAXKEHHA TEPMIYHUM OMiKOM B YMO-
Bax OX NpoaoBXKye 6YTM aKTyabHUM.

Meta — BCTAaHOBUTM O6’€EKTMBHI 3aKOHOMIPHOCTI
MopdonoriyHnx 3miH mogeni OX Ha OCHOBI AJOCANiAXKEH-
HA CTPYKTYPHO-OYHKLIOHANbHUX PIiBHIB MOLUKOAMKEHHSA
HUPOK LLYpPIB Bif, TOKa/IbHOTO TEPMIYHOTO OMIKY LUKIpK Ta
MOX/IMBOCTI iX pereHepaTopHOI CMPOMOXHOCTI B eKcne-
PUMEHTI.

O6’ekT i meToaun gocnigykeHHsa. MopdonoriyHe go-
CnigXeHHA NpoBeAeHe Ha TKaHWHI HUPOK LUypIB, Lo 3a-
3HANM TEPMIYHOI TPAaBMM LLKIPX BOAOK B EKCNEPUMEHTI
(15 6inmx wypis-camuiB penpoayKTUBHOIO BiKy Macow
180-220 rp., siKi nepebyBanM Ha CTaHAAPTHOMY Xapuyo-
BOMY pPaLjioHi Ta pexumi xapyyBaHHA). KOHTPOAbHOW
rpynoto 6ynu 5 iHTaKTHMX TBapuH. EKkcnepmmeHT 3 Big-
TBOpeHHA OT Ta OX nonAras y HaCTynmHOMY: BOTHULLEBE
YLWKOAMKEHHA MOBEPXHi LWKipM Tina TBapuH ¢isnyHMM
baKToOpOM — BUCOKOIO TEMMEPATYPOLO BOAM 3 HACTYMHUM
BUMAANEHHAM HUPOK A1Aa MOPPONOFYHOro AOCAIAKEH-
HS YpayKeHHs OaHWUX OpraHiB i3 3’AcyBaHHAM IX pere-
HepPaToOpPHOI CNPOMOXKHOCTI. [licna BMKOHAHHA Nerkoro
edipHOro HapKo3y NpPoBOAMAM eniNALilo WKipWU 3a4HbOI
KiHLIBKM TBApPMHMU i3 3aHYPEHHAM il B rapAYy BoAay 3 Tem-
nepatypoto 70-75°C Bnpoaos: 7 cek. LLlypis sBuBogunmn 3
eKCNepuMeHTY 3rigHO NpaBua Ana NiaaoCcNiAHUX TBAPUH
yepes 24 roAnHW MicNA NOYaTKy eKCrnepuMeHTy Ta Ha 7
noby.

Ona ornagoBoi CBITNOONTUYHOI MIKPOCKONIi BUKO-
PUCTOBYBA/IN TICTONONIYHI 3Pi3V TKAHWHU HUPOK TOBLUM-
HOl 5-7 MKm nicna 3abapBieHHA remaToKcuiHOM Ta
€03MHOM 33 CTaHAAPTHUMW MeToauKamu. [oaaTKoBo
BMKOPUCTOBYBAIN 3abapBieHHA NiIKPOPYKCMHOM 33 Me-
ToamKoto BaH-Ti30H, Wo ao3sonse Bubipkoso andepeH-
LitoBaTW KONAreHoBi BOJIOKHA CTPOMM TKAHWHWM HUPOK, a
TAKOX BM3HaAYaTK BasanbHy MembpaHy CyauH Ta KaHab-
uis. BuByeHHA nodapboBaHMX MiKponpenapaTiB NpoBo-
OMNOCb 33 JOMOMOTOK CBIT/IOBOrO Mikpockony ¢ipmu
«Olympus BX 41» 3 BMKOpUCTaHHA 36inbweHHA %100,
%200, x400, a ¢poTo3ioMKa — Ha uudpoBy doToKamepy
dipmn «Camera Eyepiece Verl.3» 3 niueH3iiHum npo-
rPamHUMm 3abe3neyeHHAM.

JocnigkeHHA npoBefeHO 3 AOTPUMAHHAM BUMOT
MiKHAapOAHMX NPUHUMNIB «EBPONENCHKOI KOHBEHL,i
LLLOA0 3aXUCTY XpebeTHUX TBAPUH, AKI BUKOPUCTOBYHOTbCA
B EKCMEePUMEHTI Ta iHWKMX HayKoBWX Linsax» (CTpacbypr,
1985 p.) Ta BigNoBiAHOrO 3aKOHY YKpaiHu «[po 3axucT
TBAPWH Bif, KOPCTOKOro nosogskeHHs» (Ne 3446-1V Big,
21.02.2006 p., m. Kuis).

Pe3ynbTati focniayKeHHs Ta ix obroBopeHHs. Yepes
24 roAMHM BIATBOPEHHA 30BHILHBbOI NOKANbHOI TEPMIY-
Hoi OT LWKipy BMABNEHO, WO B TKAHWUHI HUPKU MAKpO-
CKOMIYHO i Ha PO3TKHI CNOCTEPIraeTbCA 3MiHa AK PO3Mipy,
TaK i KOHCUCTEHU,i opraHy. HUPKKM y NOPIBHAHHI 3 KOHTpP-
O/1bHOIO Fpynoto 36inbLeHi, HabpaKAi, M AKO-enacTUYHOI
KOHcUCTeHL,ji, $ibpo3Ha Kancyna Hanpy»KeHa, 3HIMaeTbeA
JIErKO, OTO/IIOOYM [NIaAKY MOBEPXHIO opraHy. Ha pospisi
KOpa *KOBTYBATO-CipOro KOMbopy YiTKO AndepeHLitoBana-
CA BiJ, ACKPABO-4€PBOHOIO KO/IbOPY MO3KOBOI PE4OBUHMY,
110, BOYEBMAb, MOB’A3aHO i3 PO3/1a40M KPOBOODIry B HUX.

CsiT100NTUYHA MIKPOCKONIA TKAHWHW OpPraHy BU-
ABMJIA 3aMyCTIHHA CYAMH KiPKOBOrO LWApy i BUpaxKeHe
MOBHOKPIB'A  MIKPOLMPKYNATOPHOrO pPyc/sa MO3KOBOTO
LWapy 3 BOTHWULLEBMMW KpoBOBWUAMBaMU. lNpu Lbomy, B
Kaninapax Kny6oyKiB 6iNbLIOCTI HUPKOBMX TiNeLb crocTe-
piraeTbca HeAOKpiB's i3 Konancom ix npoceiTie. Mopsag, i3
LM, 30BHILLHIA KOHTYP BicLLepa/ibHOrO JINCTKA Kamncyau
BoymeHa He 4iTKuMiA, posipBaHuii, i3 auctpodieto Ta ge-
CKBaMaLli€l0 NoaounTie, eHAoTeNioumTiB Ta pparmeHTa-
uieto 6a3anbHOi MeMbpaHu. 3aranbHui 06'eM HUPKOBUX
Tineup BMMAOAE 36iNblUeHNUM Malixke yaBidi Big HOpMmuK
3a paxyHOK Be/IMKOTO BMICTY B Kancy/i e03nHO®iNbHUX
Mac b6ifIKOBOro xapaKkTepy 3 BifibHO PO3TaLLOBAHMMMU MO-
OOVHOKUMW KNITUHHUMMK enemeHTaMu Ta dparmeHTamm
agep. Kpim TOro, BMABNEHO MOPYLUEHHA KOMMJIEKCHOC-
Ti Kaninapis KAybouKiB i3 BiACYTHICTIO NPOMINKKIB MiXK
HUMM, MMOBIPHO Yepe3 CTUCKAHHA MaTONOFYHUM BMicC-
TOM iX Kancynu.

Mpu 3abapBneHHi TKAHMHU HUPKK MiKPODYKCUHOM
3a BaH-Ti3oH BMABNEHO, WO 3ab6apBAEeHHA BOOKHUCTUX
€/1eMEeHTIB CMONYYHOI TKAHMHU HOCUTb PparmeHTapHuUM
XapaKTep 3 iX CTOHWEHHAM Y 30Hi NOLUIKOAMKEHUX CTPYK-
TYP Kaninapis HAPKOBOTO TiNbLA.

TakKMM 4YMHOM, ricTonoriyHe Ta ricToXximiyHe Jocni-
[O)KEHHA KipKOBOi PEYOBMHU HUPKKU MiAA0CAIAHNX LLYpPiB
yepes ofHy [06Y Nicia eKCnepuMeHTY 3 OMiKOM BUSABUO
HaCNIAKM NPepeHabHUX iLLEMIYHUX YPAXKeHb B CTPYKTYPI
HUPKOBOTO TiNbLUA Y BUMNALI AeCTPYKL,ii CTIHKM KaninAapis
Yepes HeJoCTaTHE KPOBOMOCTa4aHHA. binblw 3a Bce, ue
BiAOYBa€eTbCA BHACNIAOK CMasmy MPUHOCHUX apTepion
HUpKoBOro TinbuA. MNMpu upomMy, BXKe crnocTepiraTbeA
HacniaKM nolKoaKeHHA dinbTpaujiiHoro 6ap’epy Hup-
KOBMX Tiflelb i MOYATOK NMOPYLIEHb EKCKPETOPHOI PYHKLT
HUPKM NiZ40CNIAHNX LWYPIB, O NiATBEPAXKYETLCA AOCNI-
OKEHHAMM MaTodi3ioNoriyHMX MexaHi3amiB nopyLleHHA
nepoysii HUPKOBUX Knyboukis [5, 6, 7]. Lle, BiporigHo,
06yMOB/IEHO PO3BMTKOM OMIKOBOTO LLOKY Ta PaHHIM oni-
KOBMM TOCTPUM YPAXKEHHAM HUPKM, LLO PO3BUBAOTHCA
3a3BMYail BHACNIAOK rinoBosemii, 3HMKEHOI HUPKOBOI
nepdysii Ta Bignosiaa Ha HaacuAbHe 601b0Be Noapas-
HeHHsA [8, 9].

B wokoBy cTagito po3suTky OT WKipK Wypa cnocTepi-
rasuca He TiNbKM YLIKOAKEHHA KAyboukoBoro ¢inbTpy, a
TAKOX BUABNANMCA | NAaTOMOPPO/IOriYHi 3MiHM B KaHaNb-
LL,eBOMY anapaTi KipKoBOro LWapy HUPOK. 3BepTaE Ha cebe
yBary BMparkeHe po3LUMPEHHA NPOCBITY MPOKCUMANBHUX
KaHa/bLiB, @ TaKOX PisHOMaHiTHa ix dopma. Pasom i3
UMM, BU3HAYAETbCA YACTKOBA BTPaTa e03nMHodiNbHOI pe-
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PucyHok 1 — MiKpocKoniuyHi 3MiHM HUPKM LLypa HA MeXKi KipKoBoi
i MO3KOBOi peuyoBuH yepes 1 aoby nicas onikoBoi TpaBMMU
WwKipu. 3abapBneHHA nikpodpykcuHom 3a BaH-Ti30H. 36.: x200.

No3HaueHHsA: 1 — iwemiA Kaninapis HUPKOBOTO Tinbus; 2 —

AecTpyKuia 6a3anbHOT MembpaHm Kaninapis CyAUHHOTO KNy6ouKa;
3 — BMiCT y MPOCBITI Kancynn HUPKOBOTO TiNnbLA; 4 — rigponiyHa
auctpodia enitenia KaHanbLiB; 5 — HabpaAK iHTepcTULitO.
YOBMHM Ha anikanbHilt NoBepxHi HedpoTenito, Ae 3Haxo-
AWTbCA WiTKOBA 061AMIBKa K/ITUH, BOUEBUAb, Yepes pyi-
HYBaHHA YaCTUHW il BOPCUMHOK. Mpun UboMy, B LUTOMNNAA3MI
enitenianbHUX KNiTUH aMdy3HO PO3TalLOBaHiI HAacUYEeHO-
POXEBOro KoJibOpy rpaHy/n, OAHOPIAHOrO BUIAAY, WO
€ NposABaMM FianiHOBO-KpaneabHoi 6iNKOBOI NapeHxima-
TO3HOI gucTpodii. Lle nos’asaHo, BoueBnap, i3 Koaryns-
Li€l0 CTPYKTYpHUX BinKkiB uMTonnasmu (gekomnosuuisn
MembpaH opraHen, NPOMiXKHUX dinameHTIB i LWiTKOBOI
06/19MiBKM) HedpouUMTIB 3 OAHOYACHOK HEeAOCTATHICTIO
BaKyO/IbHO-Ni30COMa/IbHOro anapaTty enitTenioumnTis Ka-

Hanbuis [9, 10].

BuBYeHHsi cTaHy 6asanbHOi membpaHu CcyguH Ta
NPOKCUMaNbHUX KaHabLiB Npu 3abapsieHHi Nikpodyk-
CMHOM 3a BaH-li30H BMABUAO, LWO ii 3abapBieHHs y uep-
BOHMI Konip AoBoni cnabke. Bouesuapb, Lie € NPUYMHOKO
OECTpYKLUii 6a3anbHOI membpaHM BHACNIAOK ilwemii npwm
LIOKOBOMY CTaHi Ta TOKCeMii i3 30HM OT WKipy TBapmHU. A
BiZiTaK, CTaH NiaA0CNIAHOT TBAPUHM MiCA TEPMIYHOI TpaB-
MW KiHLiBKM Ha nepuy goby ekcnepmmeHTy Bce binblue
HabyBae 03HaK onikoBoi xBopobu (OX).

Mo3KoBa peyoBMHA TKAHMHW HUPOK TEXK 3a3Hana no-
LUKOAMKEHDb, IO CYMPOBOAMKYETbCA 3HAYHMM PO3/1aJ0M
KpoBOObiry y BUrnsAi NOBHOKPIB'A CyAuH, KPOBOBUAUBIB
Ta BMPAXKEHOro HabpAKy TKAHWHM HUPOK i3 AeCTPyKLie0
iHTepcTuuito. MPOCBITM YaCTUHU KaHasbLLIB MO3KOBO-
ro wapy HagmipHo po3TArHyTi. Micuamm 3ycTpivyaeTbca
311TTA 6araTbOX KaHa/bLB B pe3yabTaTi TybynopeKcucy.
B umtonnasmi HedpoTenito cnoctepiraeTbea rigponivyHa
anctpodis Ta Bakyonisauia aapa 3 AinaHKaMmmn GoKanbHO-
ro KONiKBaLiMHOro HeKpos3y.

Mpu rictoximiyHomy 3abapBneHHi NiKpopyKCMHOM
(puc. 1) B Mo3KOBOMY LIApi HUPOK Yepes oaHy by eKc-
nepumeHTy i3 OT y WypiB 6a3anbHa MembpaHa KaHanbLiB
Mana micLAMM NepeprBYaCcTUIN XapaKTep, WO TaKOX Cno-
CTEepPIraeTbCcA y HUPKOBOMY TiflbLLi. B MpoCBiTax KaHanbL,iB
BiA3HaYatoTbCA GparmeHTU eniTeniafbHMX CTPYKTYp Ta
A0ep, a TaKoX binKkosi macu. Pasom i3 uym BUABNAKOTLCA
i 36eperkeHi HUPKOBI KaHanbLy.

B ocHoBi naToMopd0o/oriYHMX 3MiH AK B KipKOBOMY,
TaK i B MO3KOBOMY LUApax HUPOK TBAPUH Y nepuly aoby
eKCNepPMMEHTY, Ha Haly AYMKY, NEXUTb ABULLE IOKCTa-
MeZyNAPHOTO WYHTYBAaHHA KPoBOOGiry. K BKa3ytoTb AaHi
niTepaTypu, BOHO NOAATAE Y 3HAYHOMY 3HUMKEHHI KPOBO-

PucyHOK 2 — MiKpOCKONiYHi 3MiHM HUPKU LLypa Ha MeXi
KOPKOBOI i MO3KOBOI peuoBuH Yepes 7 Ai6 nicaa onikosoi Tpasmu
wWKipW. 3a6apBneHHA remaToKcuaiHOM Ta eo3uHoM. 36.: x200.
No3HaueHHA: 1 — 31yK1 B HUPKOBOMY Ti/bLii; 2 — KOOBOBU/IMBY;

3 —3ananbHuii iHdinbTpaT; 4 — 6iNOKBMICHI BNIOUYEHHSA B
NPOKCUMANbHUX KaHaNbUAX; 5 — rine.p'rpod)iﬁ enitenin
AUCTAaNIbHUX KaHaNbUIB.

TOKY B KOPKOBOMY LUIApi HUPKKM Ta 36epexkeHHi abo no-
CUNEeHHi meaynapHoro KpoBoToKy [11]. BoueBuap, yepes
cnasm Aesaknx NPMHOCHUX apTepion KNybouKiB B KOpi Bia-
6yBa€ETbCA BOrHMLLEBA iLeMis, @ B MO3KOBI pe4yoBUHI —
BUpPAXKeHa rinepemia, a TaKoXK AianenesHi KpOBOBUAMBU
yepes BMUCOKMI TUCK KPOBi B NepuTybynapHMX Kaninapax.
Kpim TOro, 3a paxyHOK LbOro y nepui AHi 3HUXKYETbCA
WBMAKICTb MeTaboniamy Ta Kinyboukosoi dinbTpauji npu
rinoBosemii 3 PO3BUTKOM OAirypii, WO NOB'A33aHO TAKOX
3 NiABULLIEHHAM KOHUEHTpauji BasonpecuHy [11, 12].
TakKMM UYMHOM, IOKCTaMeAyNspHEe LWYHTYBAaHHA KpOBO-
0biry Ta peakLia eHAOKPUHHOI CUCTEMM Ha TiMOBONEMIIO
Bigirpae posib aBapiliHOro 3anobixkHMKa TOTaIbHOIO NPU-
NUHEHHA GiNbTpaLii KPOBiI HUPKaMK i NiATPUMYE BOAHO-

€1eKTPONITHNIM BanaHC opraHiamy TBapuH.

Micna 7-mu 4ji6 eKkcnepMmeHTY MaKpOCKOMIYHO LWKipa
TBapuH nicna OT 3aroinacb i3 yTBOPEHHAM CyXOi KipKu;
HUPKM Habynu 3BMYANHUX NapameTpiB KOMbopy, PO3Mi-
piB, KOHCUCTEHLUIT i NMwe noaekygu 3ycTpidanu ApibHi
pyoui.

Mpw ornagoBii CBITNOBIM MiKpocKonii npenaparTis i3
3abapB/IeHHAM remMaTOKCUAIHOM Ta €03MHOM B KipKOBIl
peyoBUHI BMABMEHO 36inblueHHs 06’emy riomepyn 3a
PaxyHOK BiAHOBNEHHA CTPYKTYPWU eHAOTEeNito Kaninapis
Ta NOAOUMTIB BiCLLepasbHOro IMCTKA Kancyan boymeHa.
Came IM HaZla€TbCA FOI0BHA POJIb Y BiATBOPEHHI 6a3ab-
HOi membpaHu romepynapHoro ¢inbTpy. Pasom i3 unm,
CMOCTEPIraeTbCA MalKe MOBHE 3HWMKHEHHSA CTOPOHHIX
6inKOBMX Mac B MPOCBITI Kancy/ M HUPKOBUX TiNeup, WO,
BOYEBWAb, CBIAYMTb MPO BIAHOBNEHHA CTPYKTYpPWU &inb-
TpaLiHOro anapaTty rnomepyi.

B minsHkax 3arnbeni noaoumTiB BM3Ha4anacb Herno-
BHA penapaTMBHA pereHepawuia y BUraai pybutoBaHHsA,
LLLO NPOABAANOCSA 3amileHHAM aedeKTy rpyboBONOKHUC-
TOK CMOAYYHOK TKaHWHOK. MIKPOCKOMIYHO Le XapaK-
TepusyBanocb GOPMYyBaHHAM 3/YK MK MapiETaNbHUM
Ta BiCLEpasbHUM IMCTKAMM Kamncyinu HUPKOBOTO TiNbLA
3 YyepryBaHHAM HEPIBHOMIPHOIO 3BY)KEHHS ii MPOCBITY.
KaHanbLi KipKOBOI pe4OBMHM XO4a NOAEKYAM i MicTUAM
CBITN10-POXKEBI BKAOYEHHA B MPOCBITaX, ase Ha anikanb-
Hii noBepxHi eniTenito crnoctepiranacb eo3nHodiNbHa
peyoBuHa. Lle, MMOBipHO, CBIAYMTbL NPO BiAHOB/EHHSA
MIKPOBOPCUMHOK. Pa3om i3 unm, BUABAEHI NMPOKCMMAbHI
KaHasbLi, Wo BMCTeNeHi rinepTpodoBaHNm HedpoTeniem
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3 rinepxpoMHUMK 6a300iNbHUMK AAPaMK, PO3TaLLOBa-
HUMMW Ha Pi3HUX PiBHAX Bif 6a3anbHOi membpaHu, cTBO-
prOtOYM BparKeHHA 6araTopAaAHOCTI KNITUHHUX eIeMeHTiB
(puc. 2).

AHanoriyHi 3miHM BUABNEHI i B MO3KOBIN pevyoBUHI
HUPOK. Ha doHi cTabinisaLii KpOBOTOKY B MiKpOLMPKYNA-
TOPHOMY PYCAi ABULLA HABPAKY | AECTPYKLIi iHTEpCTUL O
3iWAM HaHiBeub. ENiTeni AMcTanbHUX KaHa/bLLB HabyB
€03MHOOINbHOrO BUMIAAY 3 HEYaCTUMWU 3ePHUCTUMU
BK/IOYEHHAMMU. B eniTenii KaHanbLiB BM3HAYaAKOTLCA Ti-
nepxpomHi 6a3odinbHi aapa. Bulue onvcaHe Mmoxe cBia-
YMTWM, Ha HaLLy AYMKY, NP0 aKTUBaL,ito nponipepauyii enite-
Nit0 KaHaNbLiB, @ Pa3oM i3 UMM i PO NOBHY pereHepad;ito
napeHxiMaTo3HOI CTPYKTypu opraHy. lNopAag, 3 Buie Ha-
BeAEHUM, B iIHTEPCTULLT HABKOJIO AeAKMX MPOKCUMAJIbHUX
KaHaNbLiB HAPKM Ta CYAMH BUABMIEHI BOTHMLLA 3aMa/ibHOI
iHinbTpayii nepesBaxkHo i3 nimbounTie Ta makpodaris.
Lle cBigunTb NPO 3aManbHMIA NPOLLEC, BOYEBUAD, B MiCLAX
rNMMBOKOro NOLKOAKEHHS HePPOCTPYKTYp B xoai OX. 3a-
naneHHA B JaHWX AiNAHKAX BCe e CYNPOBOAKYETLCA Ti-
nepemieto, CNafKyBaHHAM €PUTPOLMUTIB.

lictoximiuHe 3abapBneHHA MikponpenapaTtis HUPKK
3a BaH-li30H Ha cbomy f06y eKcnepuMeHTy BUABWUIO
6e3nepepBHicTb 6a3anbHOI MembpaHM Kaninapis Kay-
60uKiB Ta MeMbpaH KaHa/bLiB.

Takum YnHoM, onicns cemm ai6 OX 3 o3HaKamu 3a-
roeHHA nepsuHHOI OT y WypiB CNOCTEpIraeTbCA MOKpa-
LEeHHA reMoAMHamiKM B BiNblIOCTi HUMPKOBUX TiNeup
KipKOBOI pe4YOBMHMK, NOBHA pereHepaLia Kaninapis 3 Bia-
HOB/IeHHAM OinbTpaLiiHOT QYHKLIT, a TaKoXK HenosHa
pereHepavin y BUraLi pybLIOBaHHA B HUPKOBUX TiNbLAX.
BifiHOBNEHHA KPOBOMOCTAYaHHA napeHXiMmn HedpoHiB
CYNPOBOAMKYETbCA MOBHOK pereHepaLlieto enitenito Ka-
HanbLiB KiPKOBOi Ta MO3KOBOT PEYOBUHM.

[eAKi TKaHMHKW Ta OpraHu LLypiB AEMOHCTPYHOTb BU-
HATKOBY pereHepaTopHy 34aTHICTb NiCAA TPaBMU, 40 HUX
BiAHOCATBLCA | HUPKW. MMpUYMHA TaKOI NOKpaLLeHOi 34aT-
HOCTI [10 BilHOB/IEHHA MOXe NOAAraTh B iMyHHil cuctemi,
AKa NPoABAAETLCA NOMiIPHOIO abo He3HayHoK 3anasb-
HOIO peaKLi€0 Ha NOLKOAKEHHSA Y LLYPiB Ha BiAMIHY Bif,

iHWwMx ccasui [13]. Byno BcTaHOBAEHO, WO TONA-NOAiIGHa
peuenTop-onocepeaKoBaHa akTUBALLIA € O4HUM i3 mexa-
Hi3MiB pereHepauii KaHanbLiB, TO6TO Npo3anasnbHi ¢ak-
TOPW aKTUBYIOTb pereHepaTuBHI Npouecu B H1MpKax [14].
Kpim Lboro, BenivKe 3Ha4eHHA MaloTb MiXKKNITUHHA B3aE-
mogis [15] Ta iHWi paKTOpK, HaNpPUKNag, TakKi AK No3aKi-
TUHHI BE3MKyAM, WO 6epyTb yyacTb y 6esnocepesHboMy
BiZJHOB/NIEHHI MOLUKOAMKEHUX MIKPOCTPYKTYpP, AOCTaBAA-
HOUN HeobXiAHI PeYOBMHU O/1A BiLHOB/IEHHA BTPaYeHMX
CTPYKTYp [16, 17]. OT:Ke, NpoBeaeHe AO0CNIAMKEHHSA NpPo-
JIUBAE CBIT/I0 Ha CTPYKTYPHO-MOPhONOrivyHi OCHOBM pere-
Hepauji TKAHMHM HUPOK Y LLypiB NPM ONiKoBil XBOPObI,
npoTe BiAKPUTMMM 3a/ULLIAETbCA BaraTo NMUTaHb CTOCOB-
HO MexaHi3MiB iX PO3BUTKY, WO NoTpebye noaanblumx
NnornnMbneHnx JocnifxeHb. TaKOXK BaKAMBE 3HAYEHHSA
MaTMMe eKCTPanoNALiA OTPUMAHUX pPe3ynbTaTiB pereHe-
PaTOPHMX MOXK/IMBOCTEN Ha OPraHi3M NOANHM, WO AaCTb
3MOry BUKOPUCTATU OTPUMAHI pe3ynbTaTv Npu NiKyBaHHI
XBOPUX 3 OMiKOBOI XBOpob6oto.

BUCHOBKMW. BcTaHoBMEHO, WO neplwa foba BnavBy
ONiKOBOI TPaBMMU CYMNPOBOAMKYETHCA FIMOKCIED TKAHWMHU
HUPOK, HOKCTaMeayNAPHUM LIYHTYBAaHHAM KPOBOTOKY Ta
MOP®ONOFIYHUMM anbTEPATUBHUMM 3MiHAMU HUPKOBUX
KNybouKiB Ta KaHanbuis. Ha 7-my noby Bigmivatotbea
ABULLA pereHepaLiii NOWKOAXEHNX CTPYKTYp npu 36epe-
JKEHHI 3ananbHOi peakKuii B UMX AinAHKax. 3a pesynbra-
TaMM JOCNIAMKEHHA MOXKHA CTBEPAXKYBATH, LLO OCHOBHI
3yCMANA KNIHILMCTIB NpU PO3BUTKY TEPMIYHOI ONiKOBOI
TPaBMM MNOBMHHI OYTM HanpaB/eHi Ha Bi4HOBNEHHA reMo-
OUHAMIKM B MIKPOLMPKYNATOPHOMY PYCAi HUPOK A8 No-
nepearKeHHA PO3BUTKY HE3BOPOTHMUX 3MiH Y HUX.

MepcnekTMBM nopanblunx AocnigxKeHb. [lepcnek-
TMBHMM HaMPAMKOM MOAANbLWNX AOCNiIAKeHb byae no-
rMbneHe BMBYEHHA 3HAYEHHA MIXKKNITUHHOI B3aemogil
3ananbHOro iHdINBTPaTy Ta KAITUH CTPOMM Yy NpoLeci pe-
reHepauii TKAaHWHM HUPKKU NPU OMIKOBIM TPaBMI Ta OMiKo-
Bili XBOPODi.
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NATOMOP®O0T1A

CTPYKTYPHO-®YHKLIOHA/IbHI 3MIHU YPAXKEHHA HUPOK LLLYPIB MPU OMIKOBIA XBOPOEBI B EKCMEPUMEHTI

HikoneHko . €., babeHko B. I., duneHko b. M., Poiiko H. B., Koka B. M., 3agBopHoBa A. M.

Pestome. B cTaTTi A0CAiAKYIOTbCA 3aKOHOMIPHOCTI MOPdONOTiYHMX 3MiH MOAeNi OMiKoBOI XBOPOo6W Ha OCHOBI BU-
BYEHHSA CTPYKTYPHO-OYKLIOHANbHUX PiBHIB MOLIKOAMKEHHS HUPOK LUYPIB Big /JIOKA/JIbHOrO TEPMIYHOTO OMiKy WKipK Ta
MOM/IMBOCTI iX pereHepaTopHOi CMPOMOXKHOCTI B ekcriepnmeHTi. MopdonoriyHe AocnigKeHHA npoBeaeHe Ha TKaHUHI
HWPOK LUYpPIB, L0 3a3HaAMN TEPMIYHOI TPaBMM LLKIPW BOLOK B eKcnepumeHTi (15 6innx Liypis-caMLiB penpoayKTUBHO-
ro BiKy). LLlypis BUBOAM/IM 3 eKCMEPUMEHTY 3riZHO NPaBua AAA NiAAOCAIOHUX TBAPUH Yepe3 24 rofMHM Micaa noyaTky
eKcnepumMeHTy Ta Ha 7 goby. CBiTI100NTUYHA MIKPOCKONIiA MiCTONOrMYHMX 3pi3iB TKAHMHU HUPOK NPOBOAMIACH MNicaA 3a-
6apBAEHHA reMaTOKCUIIHOM Ta €03MHOM 3a CTaHAAPTHUMMN METOAMKAMM Ta OAATKOBO BUKOPUCTOBYBa/IM 3abapBNeHHA
nikpodyKCcMHOM 3a meToamKoto BaH-Ti30H. B KiHUj 1 o6u cnocTepiranun 3anycTiHHA CyAMH KiPKOBOTO LWapy i BUParkeHe
NMOBHOKPIB'A MIKPOLMPKYNATOPHOTO pPyc/sia MO3KOBOTO LWapy 3 BOFHULLEBUMU KpOBOBMANBaMU. CnocTepiranaca AUCTpo-
¢din Ta geckBamalielo NoAoUMTIB, EHAOTENIOLMTIB Ta pparmeHTaLieto 6a3anbHOT MembpaHK Kaninsapis Kayboukis. Mpu
3abapB/IeHHI TKAHUHU HUPKK MIKPODYKCMHOM 33 BaH-i30H BUABMEHO, LLO BONOKHUCTI €/1eMEHTU CMOYYHOT TKAaHUHU
HOCATb PparmeHTapHMIN xapaKkTep. MPOCBITM YacTUHM KaHa/bLLiB MO3KOBOrO APy HAAMIPHO PO3TATHYTI 3 BOTHULLAMM
Tybynopekcucy. B uutonnasmi HeppoTenito cnocTepiraeTbes rigponiyHa auctpodia Ta Bakyonisauia agep 3 AinAHKamM
$OKaNIbHOIO KONiKBaLiMHOro HeKpo3y. Micna cemu Aib onikoBoi XBopobu CnocTepiraeTbCcA NOKPaLLEHHSA reMOAMHAMIKM B
6iNbLWOCTI HUPKOBMX TiNeLb KipKOBOI pe4oBMHM, MOBHOI pereHepaLii Kaninapis 3 BigHOBNEHHAM GinbTpaLiiHOT GyHKLT,
a TaKOXK HEMOBHA pereHepaLin y BUMALI pybutoBaHHA B HUPKOBUX TiibLAX. BigHOBNEHHA KpOBOMOCTa4YaHHA NapeHximm
HedpOHIB CyNpPOBOAKYETHCA MOBHOK PEFrEHEPALLIEID eniTeNitO KaHaIbLLB KipKOBOI Ta MO3KOBOI PEYOBUHM.

BcTaHoBNEHO, WO nepwa goba BNIMBY ONiKOBOI TPAaBMM CYNPOBOAMKYETLCA FiMOKCIEID TKAHUHU HUPOK, FOKCTamMeay-
NAPHUM LWYHTYBAHHAM KPOBOTOKY Ta MOPdONOTYHUMM anbTepPaTUBHUMM 3MiIHAMM HUPKOBUX KIYOOUKIB Ta KaHabLLB.
Ha 7-my goby BigmiualoTbca ABULLA pereHepalii NOLWKOAKEHUX CTPYKTYP Npu 36epekeHHi 3ananbHoi peakuii B Lux Aai-
NAHKaXx.

Kniouosi cnosa: onikosa xs8opoba, NOLWKOAKEHHA HUPOK, pereHepalis, mopdonoris.

STRUCTURAL AND FUNCTIONAL CHANGES OF RAT KIDNEY DAMAGE IN THE EXPERIMENTAL BURN DISEASE

Nikolenko D. Ye., Babenko V. ., Fylenko B. M., Royko N. V., Koka V. M., Zadvornova A. P.

Abstract. The paper investigates the patterns of morphological changes in the simulated burn disease based on the
study of structural and functional degrees of damage to the rat kidneys from the local thermal burns of the skin and the
possibility of their regenerative capacity in the experiment. Morphological study was performed on the kidney tissue of
rats, exposed to thermal injury to the skin with water in the experiment (15 albino male rats of reproductive age). The
rats were sacrificed in compliance with the procedure for experimental animals within 24 hours after the beginning and
on day 7 of the experiment. Light optical microscopy of histological sections of kidney tissue was performed after staining
with hematoxylin and eosin according to standard technique; additionally, Van Gieson’s picrofuchsin stain was made. At
the end of day 1, the vessels of the cortical layer were depleted and pronounced plethora of the microcirculatory bed of
the cerebral layer with focal hemorrhages was noted. Dystrophy and desquamation of podocytes, endothelial cells and
fragmentation of the basement membrane of glomerular capillaries were observed. Van Gieson’s picrofuchsin stain of
the kidney tissue revealed that the fibrous elements of the connective tissue were fragmentary. The lumens of some tu-
bules of the cerebral layer were excessively stretched with foci of tubulorrhexis. Hydropic dystrophy and vacuolization of
nuclei with areas of the focal colliquation necrosis was observed in the cytoplasm of the nephrothelium. Following seven
days of burn disease, the improvement in hemodynamics in most cortex renal corpuscles, complete regeneration of capil-
laries with restoration of filtration function, as well as incomplete regeneration in the form of scarring in renal corpuscles
was noted. Restoration of blood supply to the parenchyma of the nephrons was accompanied by complete regeneration
of the epithelium of the tubules of the cortical and cerebral matter.

It has been established that the first day of exposure to burn injury was accompanied by hypoxia of renal tissue,
juxtamedullary shunting of the blood flow and morphological alternative changes of the renal glomeruli and tubules. On
day 7, the phenomena of regeneration of damaged structures in preservation of the inflammatory response were noted.

Key words: burn disease, kidney damage, regeneration, morphology.
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