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An important component of homeostasis is the water-electrolyte balance. Disturbances in this balance can lead
to a disruption of homeostasis with potentially fatal outcomes. The aim of this study was to identify the structural
changes in the components of the renal parenchyma and the renal vasculature of white rats under varying degrees
of total dehydration. Experiments were conducted on 36 adult male white rats, divided into two groups: a control
group and an experimental group subjected to total dehydration by feeding them dry oats without access to water
for 3, 6, and 10 days. For histological examination, kidney fragments were fixed in 10% neutral formalin solution and
96° alcohol. Paraffin sections 5-8 microns thick were stained with hematoxylin and eosin. The reactions of renal ves-
sels during dehydration affect the structural organization of the kidney parenchyma. The intensity of these changes
is directly dependent on the degree of total dehydration. Mild and moderate dehydration leads to increased wall
tension and narrowing of the lumen in extra- and intra-organ segmental and arcuate arteries. Conversely, segmental
arteries and arterioles tend to exhibit dilation reactions. As dehydration progresses, constriction reactions intensify
in extra-organ and segmental arteries. In arcuate arteries, the functional state of smooth muscle layers inversely
changes from constrictive to dilatory reactions. This further reduction in smooth muscle tone in segmental arteries
and arterioles results in impaired renal corpuscle function due to decreased blood filling in their capillary glomeruli

and dystrophic changes in renal tubule epithelium.
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Connection of the publication with planned re-
search works.

This study was conducted as part of the research
work of the Department of Human Anatomy at I. Ya.
Horbachevsky Ternopil National Medical University
under the Ministry of Health of Ukraine, titled «Structur-
al Reorganization of Blood Vessels in Abdominal Organs
and Retroperitoneal Space Under Different Circulation
Regimes,» state registration number 0124U00006.

Introduction.

Homeostasis is the ability of biological systems to
maintain a relatively constant composition and prop-
erties of the internal environment and the stability of
the main physiological functions of the organism [1]. An
important component of homeostasis is the water-elec-
trolyte balance, with water being a unique substance
underlying this balance. Therefore, any disruption in the
water-electrolyte balance results in a general homeosta-
sis disruption, leading to organ dysfunction, multi-organ
failure, and eventually, possible death [2, 3].

The mechanism of these processes is primarily due
to hemodynamic disorders arising from hypovolemia,
which invariably develops during dehydration [4].

The aim of the study.

To determine the structural changes in the compo-
nents of the renal parenchyma and renal vasculature of
white rats under varying degrees of total dehydration.

Object and research methods.

The experiments were conducted on 36 adult male
laboratory rats weighing 160-180 g, divided into two
groups: 12 animals formed the control group, and the
remaining 24 rats (experimental group) were subjected
to total dehydration by feeding them dry oats without

access to water for 3, 6, and 10 days (representing mild,
moderate, and severe dehydration, respectively). This
model is widely used in experiments [5, 6].

The animals were euthanized by rapid decapitation
under ketamine anesthesia. All experimental studies
were conducted in accordance with the «Rules for Con-
ducting Work Using Experimental Animals» approved by
the Ministry of Health of Ukraine order No. 755 dated
August 12, 1997, «On Measures for Further Improve-
ment of the Organization of Work Using Experimental
Animals,» and the «General Ethical Principles of Animal
Experiments» adopted by the First National Congress
on Bioethics, as well as the provisions of the «Europe-
an Convention for the Protection of Vertebrate Animals
Used for Experimental and Other Scientific Purposes»
(Strasbourg, 1986), the «General Ethical Principles of
Animal Experiments» adopted by the First National Con-
gress on Bioethics (Kyiv, 2001), and the Helsinki Decla-
ration of the General Assembly of the World Medical
Association (2000).

For a comprehensive assessment of the nature and
dynamics of morphological changes, the renal parenchy-
ma and vasculature were studied at the organ, tissue,
and cellular levels. Kidney tissue fragments were fixed
in 10% neutral formalin solution and 96° alcohol. Paraf-
fin sections 5-8 microns thick were stained with hema-
toxylin and eosin, as well as Weigert’s and Van Gieson’s
stains.

Research results and their discussion.

After just one day on a water-free diet, certain
changes in the structural organization of kidney tissue
components were observed. Primarily, this affected the
vasculature, with increased blood filling noted in both
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arteries and veins. The walls of arterioles often exhibit-
ed increased tone. Regarding the renal corpuscles and
tubules, no significant changes were observed. The glo-
merular capsules were round with smooth contours, and
the capillary glomeruli were evenly stained with clearly
defined endothelial cell nuclei. The urinary spaces were
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Figure 1 — Histological section of a rat kidney after 1 day on a water-
free diet. Staining with hematoxylin and eosin.
Magnification: x 140. Designation: 1 — renal corpuscles.

More pronounced signs of morphofunctional reorga-
nization of the structural components of the kidneys of
white rats were observed after 3 days from the start of
the experiment, indicating a mild degree of total dehy-
dration.

Within the intra-organ blood vessels, an increased
tone in the walls of the segmental and arcuate arteries
was notable, accompanied by increased convolutions in
the contours of their inner linings. The lumen of these
vessels was filled with formed blood elements (fig. 2).
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Figure 2 — Histological section of a rat kidney after 3 days on a
water-free diet. Staining with hematoxylin and eosin.

Magnification: x 140. Designations: 1 — segmental artery,
2 — lumen of the segmental vein.

The perivascular spaces remained unchanged. Mean-
while, the lumen of the renal veins typically contained
only small clusters of erythrocytes.

Regarding the segmental arteries and especially the
arterioles, their lumens appeared somewhat dilated and
contained significantly fewer formed elements com-
pared to the branches of previous generations. The en-
dothelium of their inner lining appeared swollen, which

was confirmed by the noticeable bulging of endotheli-
al cell nuclei into the vessel lumen, resembling a “pali-
sade”.

These features of hemodynamic reorganization of
the renal vessels impacted the morphofunctional state
of the renal corpuscles. Unlike the control animals and
the rats from the previous observation group, the renal
corpuscles of animals with a 3-day water restriction lost
the geometric regularity of their component contours.
The sizes of both the corpuscles and their capillary glom-
eruli decreased. Due to reduced blood filling, the con-
tours of the capillary glomeruli became uneven, with in-
dentations and entire gaps forming between the loops,
and the urinary spaces noticeably widened (fig. 3).

water-free diet. Staining with hematoxylin and eosin.
Maghnification: x 140. Designations: 1 — urinary spaces of renal
corpuscles, 2 — arteriole.

In the epithelium of the renal tubules, dystrophic
changes were noted, which included cytoplasmic clear-
ing and areas with karyolysis. Structures in a state of
apoptosis were more frequently observed.

At a moderate degree of total dehydration, which
corresponds to 6 days of the experimental animals being
on a water-free diet, macroscopic examination of the
kidneys revealed pallor of the cortical substance and
intensification of the coloration towards the cherry-col-
ored medullary substance of the kidneys. The vascular
reactions observed at the previous time point continued
to develop further. The tone of the vessel walls contin-
ued to increase, leading to narrowing of the lumen and
reduced permeability, especially in extra-organ and in-
tra-organ arteries at the segmental level. Their lumens
were densely filled with formed blood elements. The
constriction reactions in the arcuate arteries slightly de-
creased.

Regarding the segmental arteries and arterioles, they
also contained significant accumulations of erythrocytes,
which caused their lumens to appear significantly dilat-
ed compared to the arteries of the previous branching
levels, and their walls to appear thinner. This indicated a
decrease in the tone of their smooth muscle layers. The
adjacent veins also appeared quite dilated (fig. 4).

When examining other structural components of the
parenchyma, the clearing of the cytoplasm of the epi-
thelial cells of the renal tubules and the blurring of the
contours of their nuclei were noticeable. The nephrons
themselves, due to the instability of blood supply, were
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in various functional states: from blood-filled, expand-
ed glomeruli with maximally narrowed urinary spaces
to collapsed renal corpuscles with noticeably expanded
spaces under the Bowman’s capsule.

Foci of parenchyma with capillary stasis were ob-
served. Capillary stasis was particularly noticeable along
the renal tubules. In the epithelium of the renal tubules,
located between capillaries filled with erythrocytes, the
dystrophic changes in the epithelial cells were most pro-
nounced, as evidenced by significant karyolysis of renal
parenchymal cells.

In severe dehydration, which occurs after 10 days of
a water-free diet, the structural and functional changes
in the kidney parenchyma reached their peak, devel-
oping against the background of and due to significant
organ hemodynamic disorders.

Regarding vascular reactions, constriction reactions
continued to increase at the level of the segmental ar-
teries. Their walls thickened significantly, and the lumen
narrowed. At the same time, significant accumulations
of erythrocytes were always found in the lumen of these
vessels. In the lumen of the adjacent expanded veins,
significant accumulations of formed elements were also
visualized as blood clots with signs of homogenization
and the development of initial stages of thrombotic for-
mations, evidenced by the clearing of their parts that
were turned into the vein lumen.

In contrast, arteries of the next branching levels (ar-
cuate and segmental), as well as arterioles, had expand-
ed lumens, thinned walls, and sometimes contained only
minor accumulations of erythrocytes. Thus, dilatation
reactions were characteristic for them, and the intensity
of such reactions increased with decreasing vessel cali-
ber (fig. 5).

The inner lining of small arteries and arterioles was
represented by flattened endothelial cells. As for the ad-
jacent veins, despite the noticeable expansion of their
lumens, they were predominantly blood-deficient.

Against the background of these vascular reactions,
most renal corpuscles showed a reduction in both their
overall area and the area of their capillary glomeruli. The
reduction in the area of the capillary glomeruli was more
intense than that of the Bowman'’s capsules, resulting in
noticeably expanded urinary spaces (fig. 6).

In certain areas, peridiapedesis hemorrhages were
observed, particularly in places where capillary stasis
and dystrophic changes in the epithelium of the renal
tubules were noted.

Thus, the specific vascular reactions in the kidneys
observed during the development of dehydration have
corresponding effects on the structural organization of
the morphological components of the renal parenchy-
ma in experimental animals. The degree of these chang-
es is directly related to the level of overall dehydration.
Regarding vascular reactions, in mild and moderate
dehydration, there is an increase in wall tone, narrow-
ing of the lumen, and corresponding reduction in the
permeability of extra-organ and intra-organ arteries
at the segmental and arcuate levels. Conversely, seg-
mental arteries and arterioles tend to exhibit dilatory
reactions. As dehydration progresses, constriction re-
actions in extra-organ and segmental arteries intensify,
further reducing their permeability. At the arcuate ar-
tery level, there is an inversion of the functional state
of the smooth muscle layers, with constriction reactions

Figure 4 — Histological section of a rat kidney after 6 days on a
water-free diet. Staining with hematoxylin and eosin. Magnification:
x 140. Designations: 1 — segmental artery, 2 — lumen of the vein,

3 —arteriole and venule, 4 - renal corpuscles and tubules.
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Figure 5 — Histological section of a rat kidney after 10 days on a

water-free diet. Staining with hematoxylin and eosin. Magnification:
x 100. Designations: 1 — segmental artery, 2 — arterioles, 3 — lumen

of the vein, 4 — renal corpuscles and arteriole.
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Figure 6 — Histological section of a rat kidney after 10 days on a
water-free diet. Staining with hematoxylin and eosin. Magnification:
x 140. Designations: 1 — renal corpuscles, 2 — lumen of the vein.

gradually replaced by dilatory ones. In segmental arter-
ies and arterioles, the tone of their smooth muscle lay-
ers continues to decrease, leading to lumen expansion
and increased permeability. However, such reactions in
small-caliber vessels are insufficient to compensate for
the blood supply to the structural components of the
renal parenchyma, leading to impaired renal corpuscle
function due to reduced blood filling of their capillary
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glomeruli, as well as dystrophic changes in the epitheli-
um of the renal tubules, ultimately potentially resulting
in the development of oliguria and renal failure [7].

Our findings also align with contemporary under-
standing of dehydration as a primary cause of hypo-
volemia, characterized by vascular reactions aimed at
centralizing circulation and increasing central arterial
pressure. However, this redistribution of blood threat-
ens hypoperfusion of internal organs, particularly the
kidneys [4].

Moreover, the extreme degree of hypovolemia is
known to be hypovolemic shock, a condition charac-
terized by critical reduction in tissue perfusion caused
by acute deficit of circulating blood, decreased venous
return to the heart, and secondary reduction in cardi-
ac output [8]. This condition can logically and inevitably
lead to structural changes described as «shock kidney.»
The structural and functional changes we observed,
characterized by opposite vascular reactions at different
branching levels of intra-organ arteries, are typical for
the «shock kidney» condition, with cortical layer isch-
emia and medullary hyperemia, confirmed by varying
intensity of staining in these layers during macroscop-
ic examination and capillary glomerular hypoperfusion

and dystrophic changes in the tubule epithelium under
light microscopy [9].

Conclusions.

1. General dehydration causes specific morphofunc-
tional changes in the renal vessels of white rats, the in-
tensity and nature of which are directly related to the
degree of overall dehydration.

2. As the degree of dehydration increases, progres-
sive constrictor reactions develop in extra-organ and
segmental arteries. At the level of the arcuate arteries,
there is an inversion of the smooth muscle layer reac-
tions from initial constrictor to dilatory, particularly in
severe dehydration. For segmental arteries and arteri-
oles, a decrease in the tone of their smooth muscle lay-
ers is characteristic at all degrees of dehydration.

3. The observed vascular reactions lead to impaired
renal corpuscle function due to reduced blood filling of
their capillary glomeruli, as well as dystrophic changes in
the epithelium of the renal tubules, which ultimately can
cause oliguria and renal failure.

Prospects for further research.

Further studies will allow the development of effec-
tive rehydration methods after severe dehydration.
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OCOB/IMBOCTI MOP®OOMNYHOI NEPEBYA0BU CTPYKTYPHUX KOMMNOHEHTIB
HUPOK BIJIUX LLYPIB 3A PISHUX CTYMNEHIB 3ATAJIbHOIO 3HEBOAHEHHA

TepHONINbCbKUIA HAaLiOHaNbHUIA MeaUYHUA YHiBepcuTeT imeHi |.fl. TopbaueBcbKoro MO3 YKpaiHu
(m. TepHoninb, YkpaiHa)
herasymyuk@ukr.net

Bax31u80H KOMMOHEHMOK 20Meocmasy € 800HO-en1eKmponimHuli 6anaxc. Hacnidkom posnadie ybozo 6anaHcy
MoXe bymu ropyuwieHHa 20Meocmasy i3 1emasnsbHUM 3a8epueHHAM. Memoto 0ocnidiceHHA 6yno0 8CMAHOBAEHHSA
ocobausocmeli cmpyKmypHUX 3MiH Y KOMIOHEHMAax HUPKOBOI NapeHXimu ma y KpOBOHOCHOMY pycsi HUPOK binux
wypie 3a pi3HUX cmyneHie 302a71b6H020 3He80O0HeHHS. EkcnepumeHmu nposedeHi Ha 36 6inux cmamesospinux
wypax-camusax, AKi 6yau po30ineHi Ha 2 2pynu: KOHMPOsbHY i eKcrnepumeHmanbHy 015 AKoi 3a2anbHy 0e2iopamauito
MO00esneasnu Waaxom 200y8aHHA cyxum siecom 6e3 docmyny 0o eoou npomszom 3, 6 i 10 0i6. [na 2icmosnoziyHo2o
0ocnidxceHHA 3a6upanu ppazMmeHmu HUPOK i Gikcysanu ix 8 10 %-my po34yuHi HelimpanbHO20 hopManiHy, @ MAKOH
y 96° cnupmi. MapagiHosi 3pi3u MoOBUUHO 5-8 MKM ¢hapbysanu 2eMamoKcuniHom i eo3uHom. PeaKuyii HUpKkosux
CyOUuH, AKi BUHUKAOMb y rfpoueci po3sumky oOezidpamayii, enaueardmMs HaA CMAH CMPYKMypPHOI opaaHizauii
napeHximu HUpok. IHMeHcusHicmb Makux 3mMiH nepebysae y npamili 3aaewHocmi 8i0 cmyneHs 3a2aabHO20
3He800HeHHs. [Ipu neakomy i cepedHbOMy cmyneHi 3He80OHEHHA 80OHU MOAA2A0Mb Yy Mid8UWEHHi MOHYCY CMiHOK
i 38yMEHHi Npocsimy eKcmpaopeaHHUX, d MAKOX 8HYMPIiWHbOOP2AHHUX Yacmkosux i dyzoeux apmepill. [Mpu
UbOMy Yacmo4Kosi apmepii i apmepionu, HABMNAaKU, NPOABAAMb CXUAbHICMb 00 OuaamayitiHux peakyil. Mo mipi
HAPOCMAHHA cmyneHs 3He8O0OHEHHA 8 eKCMPAaopeaHHUX i YOCMKOBUX apmepisx npooosHCyomb Mocua08amucs
KOHCMpUKmMopHi peakyii. LLlodo dy2o8ux apmepili, mo y HUX criocmepi2aemscs iHeepcis (hyHKUIOHAbHO20 CMAHY
21a0KoM’Aa308UX 060MOHOK: KOHCMPUKMOPHI peakuii nocmynogo 3miHoomeca ouaamayitiHumu. pu ybomy
8 4YACMOYKOBUX apmepisax i apmepionax npodosmyeEMscsa MooanblWe 3HUMEHHA MOHYCYy iX 2na0KoM A308UX
060/10HOK. Lle cyrnpo8ooxcyemocs nopyweHHAM yHKYiT HUPKOBUX Mineuyb 8HACAIOOK 3HUMCEHHSA KPOBOHANOBHEHHS
ix KaninapHuUXx Kaybo4Kie, a MaKox OuCMpPogiYHUMU 3MIHOMU 8 enimenii HUPKoBUX KaHanbyie. TaKumM YUHOM, npu
302anbHill 0e2idpamauii 8 apmepisx pPo3euBarOMbCA pPi3HOHANpasaeHi peakyii. Lle npusodums 00 MopyuwieHHs
DYHKUiT HUPKOBUX Mineub B6HACAIOOK 3HUMEHHSA KPOBOHAMOBHEHHA IX KamiAapHUX KaybouyKie, a makox< 00
oucmpoghiyHUX 3MiH 8 enimenii HUPKOBUX KAHANbYB.

Knrouoei cnoea: HUpKu, 0ezidpamayis, Kaybo4ku, Kancyau, apmepii.

3B’A30K nyb6aikauii 3 nnaHoBMMM HayKOBO-AoCAig-
HUMMU poboTamu.

[ocnifykeHHA BMKOHaHe B pamMKax HayKoBoi pobo-
M Kadeapu aHaTomii ntoanHM TepHOMiNbCbKOro Haui-
OHa/NbHOTO MeAWYHOro yHisepcuTeTy imeHi |I.A. Topba-

yeBcbkoro MO3 VYkpaiHn «OcobnnBocCTi CTPYKTYpHOI
nepebynoBu KPOBOHOCHMX PyCen OpraHis yepesHOI no-
POXKHWHW Ta 3a04E€PEBMHHOrO NPOCTOPY 33 YMOB MOJe-
JIIOBAHHA Pi3HUX PeXUMiB KpoBoobiry», No aeprKaBHOI
peecTpauii: 0124U000061.
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Bctyn.

AIK BiZOMO romeoctas — Ue 34aTHICTb 6ioNoriYHnxX
cMcTeM NiATPMMYBATM BIAHOCHO NOCTIMHWI CKnag, i
B/TACTMBOCTI BHYTPILIHbOrO CcepefoBMLa Ta CTajliCTb OC-
HOBHUX ¢isionoriyHnx ¢yHKUin opraHismy [1]. Baxnu-
BOK KOMMOHEHTOI FOMEOCTa3y € BOAHO-/1EKTPOITHUN
6anaHc. OcHOBY LbOrO CMiBBiAHOLWEHHA CKNAAAE YHi-
Ka/ibHa pe4yoBMHa — BOoAA. ToMy Hac/igKOM NOpyLIEHHA
BOAHO-€/1EeKTPONITHOrO HanaHcy byae nopyweHHA rome-
0CTasy B Li/oMy, WO npuBeae A0 ANCOYHKLIT opraHis,
nosliopraHHOi HeAOCTAaTHOCTI M Y KiHLEeBOMY pe3ynbraTi
MOKe CTaTh NPUUYKHOLO 3armbeni opraHismy [2, 3].

OcHoBY MexaHi3My LMx NPOLEeCiB CKIa[aloTb po3na-
AN TeMOANHAMIKM, WO BUHWKAOTb BHACNIAOK rinoBone-
Mii, AKQ 3aKOHOMIPHO PO3BMBAETLCA MPWU AerigpaTaLii
opraHismy [4].

Merta gocnigeHHs.

BcTaHOBUTU 0COBAMBOCTI CTPYKTYPHUX 3MIH Y KOM-
NMOHEHTAaX HMPKOBOI MapeHXiMM Ta Yy KPOBOHOCHOMY
pycAai HUPOK BiNUX LLypiB 33 Pi3HMX CTYNEHIB 3arasbHOro
3HEBOAHEHHA.

O6’eKT i meTOAU AOCNiAXKEHHSA.

EkcnepumeHTU npoBeaeHi Ha 36 6innx nabopatop-
HUX CTATEBO3PINIMX Lypax-camuax 3 macoto Tina 160-
180 r, aKki bynun posgineHi Ha 2 rpynu: 12 TBapuH ckna-
1N KOHTPOAbHY rpyny we 24 wypam (2 rpyna) 3aranbHy
[erigpaTtauiio MoAentoBaan LWAAXOM FrOAyBaHHA CyXMM
BiBCOM 6e3 gocTyny Ao Boau npotarom 3, 6 i 10 4i6 (3a-
raqbHe 3HEeBOAHEHHA NIETKOro, CepeHbOro Ta BaXKOro
CTyneHa BignosiaHo). Taka MoAeb LMPOKO 3aCTOCOBY-
€TbCA B eKcrnepumeHTi [5, 6].

3 eKcnepuMeHTy TBapyH BUBOAW/IM METOLOM LIBUA-
Kol AeKaniTauii nifg keTamiHoBMM 3HeBoNEHHAM. YCi eKc-
nepuMeHTaNbHI AOCNIAXKEHHA NPOBOAUAMUCA 3 AOTPU-
MaHHAM «[MpaBua NpoBeaeHHA POBIT 3 BUKOPUCTAHHAM
eKCNepMMEHTaIbHUX TBAPUHY, 3aTBEPAKEHMM HAaKa30M
MO3 VYkpaiHn Ne 755 Big, 12 cepnHa 1997 poky. «[1po
3ax04M LWOA0 NOAA/bLIOr0 BAOCKOHANEHHA OpraHisauii
bopm pobOTU 3 BUKOPWUCTAHHAM eKCMepUMeHTaIbHUX
TBAPUH» Ta MOJIONKEHHAM «3arasbHi €TUYHI NPUHLMK-
NU eKCNepuUMEHTIB Ha TBapMHax», yxBaneHux Mepwmm
HaLiOHa/IbHUM KOHrpecom 3 6ioeTUKM, a TaKoX 3 A0-
TPUMaAHHAM MOJIOXKEHb «EBPONENCbKOT KOHBEHLIT npo
3aXMCT XpebeTHWUX TBAPWH, LWO BMKOPUCTOBYHOTLCA
ONA AOCNIAHWUX Ta iHWMKX HAayKoBUWX Linei» (CTpacbypr,
1986), «3arafbHUX ETUYHUX NPUHLMNIB EKCNEPUMEHTIB
Ha TBapMHax», yxBaneHux Ha lMepliomy HaLioHaIbHOMY
KoHrpeci 3 6ioeTnku (Kuis, 2001), lenbciHCbKOi AeKnapa-
uii feHepanbHOI acambiel BcecBiTHbOT MeANYHOT acoLi-
auji (2000).

[OnAa KOMNAEKCHOI OUiHKM XapakTepy Ta AMHaMmi-
KM MOPONOriYHMX 3MiH NapeHximy i cyauHHe pycio
HUPOK [OCNIAXKYBaNM Ha OpPraHHOMY, TKaHWMHHOMY Ta
KNITUHHOMY pPiBHAX. [JNA riCTONOrYHOro A0CANIAMKEHHA
3abupanu GparmeHTM TKaHUHW HUPOK i dikcyBanm ix B
10%-My PO34YMHi HENTPANbHOIO PpopManiHy, a TaKoXK Y
96° cnupTi. MapadiHoBi 3pi3n TOBLWMHOW 5-8 MKM dap-
6yBasiv reMaToOKCUIIHOM i €03MHOM, a TaKOXK 3a Beiirep-
TOM i BaH li3oH.

Pe3ynbTati pocniaKeHHaA Ta ix 06roBopeHHs.

B:ke uepes 1 noby nepebyBaHHA TBApUH Ha 6e3BoA-
HiM ZieTi MOXHa byno cnocTepiraTv NeBHi 3MiHU B CTPYK-
TYPHill opraHi3auii TKAHUHHUX KOMMOHEHTIB HUPOK. Y
nepLly Yyepry Le CTocyBasnocA iX KPOBOHOCHOrO pycha.
3BepTasno Ha cebe yBary AeLo NocuieHe KPOBOHANOB-

PucyHok 1 — lFicronoriuHnii 3pi3 HUPKKU Wwypa yepes 1 no6y nepeby-
BaHHA Ha 6e3BogHiit gieTi. 3abapBaeHHA reMaToKCUIIHOM i eo3u-
HoM. 36inbweHHsA: x 140. Mo3HauyeHHA: 1 — HUPKOBI TinbuA.

HEHHS AK apTepii, Tak i BeH. Mpwn LboMy CTiIHKK apTepion
Hepiako nepebyBanu y NigBULLEHOMY TOHYCI.

Lo cTOoCYyeTbCA HUPKOBUX TiJieLb i KaHa/bLiB, TO 3 iX
CTOPOHM 0CcOBAMBUX 3MiH He crnocTepiranoca. Kancynu
KNy60ouKiB 6ynun okpyrioi opmu 3 piBHUMM KOHTYPaMM.
Cami KaninapHi Knybouku 6ynun piBHOmipHO 3abapsne-
HUMM 3 YITKUMW KOHTYpamMu agep eHgotenioumtis. Ce-
YoBi NpocTopm BynK 3BMYALHOI WKPUHK (puUc. 1).

BinblWw BUpaxkeHMMM bynn o3Hakm mopdodyHKLio-
HanbHOT NepebynoBU CTPYKTYPHUX KOMMOHEHTIB HUPOK
6innx wypis Yyepes 3 406K Big NOYATKY EKCMEPUMEHTY,
TO6TO NpW Nerkomy CTyneHi 3arasibHOro 3HeBOAHEHHA.

3i CTOPOHM BHYTPILUHBOOPraHHOINO KPOBOHOCHOIO
pycna 3BepTano Ha cebe yBary nigBULEHHA TOHYCY CTi-
HOK YaCTKOBMX i AYrOBUX apTepii 3 NOCUNEHHAM 3BUBUC-
TOCTi KOHTYpIB iX BHYTPiWHiIX 060N0HOK. MPOCBIT TaKmXx
cypuH 6yB 3anoBHEeHU OpMEHUMIN eneMeHTaMM KPOBI
(puc. 2).

MepuBacKynspHi NPOCTOpM MPU LUbOMY He Byau 3mi-
HeHi. BogHo4ac NpocBiT HUPKOBKX BEH 3a3BMYal MiCTUB
JINLLe HEBE/INKI CKYMYEHHA epUTPOLMUTIB.

LUloao yactoukoBux apTepint i ocobnmso aptepion,
TO X NPOCBIT HAaBMNaKW, BUMMAAAB AELO PO3LMPEHUM i
MICTMB 3HAUYHO MeHLe GOPMEHMUX e/IEMEHTIB Ha BigMIHY
Bif, ranyeHb nonepegHix reHepauin. Mpu ubomy eHa0-
Tenin X BHYTPIWHbOT 060NOHKN BUINAAAB HAabPAKAUM,

PucyHoK 2 — FictonoriuHmii 3pi3 HUPKK Wwypa yepes 3 gobu ne-
pebyBaHHA Ha 6e3BoAHil gieTi. 3a6apBaeHHA remaToKCUNiHOM i
e03uHOM. 36inblueHHn: x 140. Mo3HaueHHA: 1 —yacTKoBa apTepin,
2 — NPOCBIT YaCTKOBOI BEHU.
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PucyHoK 3 — licronoriuHmii 3pi3 HUPKK Wwypa yepes 3 gobu ne-
pebyBaHHA Ha 6e3BOAHiIi AieTi. 3a6apBAeHHA reMaTOKCUNIHOM i
eo3uHom. 36inblieHHn: X 140. Mo3HaueHHA: 1 — ceyoBi npocTopu

HUPKOBUX TiNeub, 2 — apTepiona.

WO NiATBEPAKYBANOCA MOMITHUM BUMUHAHHAM Aaep
eHA0TeNioUNTIB Y NPOCBIT CYAMH Y BUTNALI «4aCTOKONY».

Taki 0co61MBOCTi reMoaMHaMiYHOT NepebynoBU HUP-
KOBMX CyAMH Bifobpaxkanuca Ha mopdodyHKLioHaNbHO-
MY CTaHi HUPKOBUX Tineub. Ha BiAMiHY Big, KOHTPONBHMUX
TBApuWH i LWypiB 3 nonepeaHbOi rpynu CNoCTeperKeHHsA
HUPKOBI TiNbLUA TBAPUH 3 3-X AEHHUM OBMENKEHHSAM Yy
BOAi BTPaya/M reoMeTpPUYHy MPaBWUbHICTb KOHTYpIB
CBOiX CK/IIQ40BMX YacTMH. 3MeEHLYBaANCA PO3MipU AK
Camux Tifleub, TakK i ix KaninapHux Knyboukis. Y pesynb-
TaTi 3HUKEHHA KPOBOHAMOBHEHHS KOHTYPU KaninapHUX
KNybOYKiB CTaBa/IM HEPIBHMMM, MiXK METASMU YTBOPHOBA-
IUCA 3arnMbNeHHn i Lini WinMHM, cevoBi NpocTopu no-
MITHO po3LwuptoBanucs (puc. 3).

B eniTenii HUPKOBMX KaHaNbLLIB BigMi4yannca ouctpo-
divHi 3MiHK, AKi nonsrann y NpPocBiTAeHHI uMTonAasMu
MicLLAMM 3 Kapionisom. MNopiBHAHO YacTiwe BUABNAAUCA
CTPYKTYpM B CTaHi anonTosy.

Mpw cepeaHbOMY CTyneHi 3arasibHOro 3HeBOAHEHHA,
TObTO 4Yepes3 6 Ai6 nepebyBaHHA eKcnepUMEHTaNbHUX
TBApUH Ha 6e3BOAHIN AiETi NPU MaKpOCKoMiYHOMY Or-
NA[ji HUPOK Ha po3pisi 3BepTana Ha cebe yBary baigictb
KOPKOBOi PEYOBMHM i NOCUNEHHA 3abapBNeHHA Yy Ha-
NPAMKY [0 BULLHEBOTO MO3KOBOT Pe4OBUHU HUPOK. Mpwn
LbOMY BUAB/IEH] Y MONepeaHin TepMiH cnocTepekeHHs,
CYAMHHI peaKLii HabyBanun CBOro Nofanboro po3BUTKY.
MpoaosKyBas NigBULLYBATUCA TOHYC CTIHOK i3 3BYXEH-
HAM MPOCBITY i 3HUXKEHHAM NPOMYCKHOI 34aTHOCTI 0CO-
61MBO €KCTPAOPraHHUX i BHYTPILWHbOOPraHHUX apTepii
4aCTKOBOro PiBHA. IX NPOCBIT BYB LLiILHO 3anNOBHEHMN
dopmeHUMM enemeHTammn Kposi. [ewo 3HUKyBanuca
KOHCTPUKTOPHI peaku,ii y AyroBux apTepiax.

LUloao 4yactouykoBMx apTepilt i apTepion, TO BOHM
TAKOX MICTUAM 3HAYHI CKYMYEHHA epuTpoLMTIB vepes
Lo iX NPOCBIT Ha BigMiHY Bif, apTepin nonepeaHix pis-
HiB rany»XeHHA BUINAAAB 3HAYHO PO3LIMPEHMM, A CTIHKN
noToHWweHnMK. Lle cBigunMno npo 3HUIKEHHA TOHYCY iX
rnafKom’soBux 060/M10HOK. JOCKUTb PO3LIMPEHUMMU BU-
TNA4aNV TaKOXK po3TalloBaHi Nopyy BeHu (puc. 4).

MpyY BMBYEHHI iHWKNX CTPYKTYPHUX KOMMOHEHTIB Na-
peHximu 3BepTano Ha cebe yBary NPOCBITAEHHA LUTOM-
NIa3MK1 eniTenioumTiB HUPKOBUX KaHa/bLIB i PO3MUTICTb
KOHTYpiB ix Agep. Cami HedpoHM BHACNIAOK HecTabinb-
HOCTi KpOBOMOCTaYaHHA nepebysann y pisHOMY yHK-
LLiOHAaNbHOMY CTaHi: Bifi NOBHOKPOBHUX PO3LUMPEHUX
KNYBOUKiB i3 MaKCMManbHUM 3BYXKEHHAM CEYOBUX NpPo-

PucyHoK 4 — lFicronoriuyHuii 3pi3 HUPKKU Wypa yepes 6 4i6
nepebyBaHHA Ha 6e3BoAHiIl AieTi. 3a6apBAEHHA reMaToOKCUNIHOM i
eo3uHoM. 36inbluieHHA: x 140. No3HaueHHA: 1 — yacTouKoBa apTepis,
2 - nNpocBiT BeHn, 3 — apTepiona i BeHyna,

4 — HAPKOBI TiNbLA | KaHaNbLi.

CTOpiB A0 KOoNaboBaHWX HUPKOBUX Tineup i3 MNOMITHO
po3wmnpeHmmm npoctopamu nig Kancynamu LWymnan-

cbKoro-boymeHa.

3ycTpiyanmca BOrHMLLA NapeHxiMmm 3 Kaninapocrasa-
mun. OcobAMBO MOMITHUMM BYyNK KaninapocTasm B3A0BXK
HUPKOBUX KaHanbL,iB. Came B eniTeii HUPKOBUX KaHa/b-
LiB, AKi PO3MilLlyBanMCA MiXK Kaninspamu, wo 6ynun 3a-
NOBHEHI epuUTpoLMTaMK, HAWBINbL BUPaXKeHUMU Byan
anctpodivHi 3miHM B eniTenioyunTax, AKi NigTBEpPAKYBa-
NINCA BUPAXKEHMM Kapiosi3oM KNITUH NapeHXiMn HUPOK.

Mpn 3HEBOAHEHHI BAaXXKOro CTyneHs, AKe BUMHWKAE
yepes 10 ai6 nepebyBaHHA TBapuH Ha 6e3BOAHIN AiETi
HaMbiNbWOro cBOro piBHA HabyBanu CTPYKTYPHO-PYHK-
LiOHaNnbHi 3MiHW y napeHXimi HUPOK, AKi po3BMBanncA
Ha TAi i BHAaCNiAOK BUPaXKeHUX po3aagiB OpraHHOI remo-
OVHAMIKK.

Llofo cyavHHUX peakuil, To NpOJOBKYBaAM Ha-
POCTaTU KOHCTPUKTOPHI peaKuii Ha PiBHI YacTOYKOBUX
apTepiii. IX CTiHKM 3HaYHO NOTOBLLYBa/sMCA, @ NPOCBIT
3BY)KyBaBcA. BogHouac y NpoCBiTi TakKMX CYAMH 3aBXAM
BUABNANNCA 3HAYHI CKYNYEHHA epUTPOLMTIB. Y NPOCBITI
nopAz, pPo3TallOBaHMX PO3LMPEHNX BEH TaKOX Bidyani-
3yBa/IMCA AOCUTb 3HAYHI CKYNYeHHA GOpMeHUX efeMeH-
TiB Y BUrNA4i 3rycTKiB KPOBi 3 O3HAaKaMKM romoreHissau,ii
i PO3BMTKOM NOYATKOBUX CTaAi opraHisaLii TpomboTny-
HWX YTBOPEHb NPO LLLO CBiAYNA0 NPOCBITAEHHSA iX YHaCTUH,
Lo 6y/M NOBEPHYTI Y NPOCBIT BEH.

Ha BigmiHy Big LbOro apTepii HaCTyNHUX PiBHIB rany-
YKEHHs (OyroBi i YaCTOUKOBI), a TaKOXK apTepionn manu
PO3LMpPEHNI NPOCBIT, MOTOHLIEH CTIHKW | MicTUAK iHOA
JIMLW HE3HAYHi CKYNYeHHA epuTpoumTiB. TOBTO AN HUX
6ynn XapaKTepHUMMU AUNATauiiHi peakuii. Mpuyomy
iHTEHCUBHICTb TaKMX peaKLUill HapocTana no Mipi 3meH-
LeHHA Kanibpy cyanH (pmc. 5).

BHyTpilWwHA o060M0HKa ApibHMX apTepilt i apTepi-
on byna npeacrasieHa eHAOTENIOLMTAMU CM/IOLLEHOT
dopmu. Loao nopsag po3TaloBaHUX BEH, TO HE ANBAA-
YMCb Ha NOMITHE PO3LLUMPEHHA IX NPOCBITY BOHM Y nepe-
BaXKHil 6inblIOCTi 6y1M MaslOKPOBHUMMU.

Ha Tni Takux CyaUHHMX peaKLii BinbluicTb HUPKOBUX
Tineub BigpPi3HANNCA 3MEHLIEHHAM AK 3arasbHOI NAOLL,
TaK i NaowWi KaninApHUx Knyboukis. Mpuyomy 3meHLLEeH-
HA NOLWi KaninapHMX KNyBOoUKiB Y10 iIHTEHCUMBHILWILLMM,
HiXX Kancyn LWymnaHcbkoro-boymeHa BHacnigoKk 4yoro
NMOMITHO PO3LIMPIOBANUCA cevoBi NpocTopu (puc. 6).
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PucyHoK 5 — lFicronoriuHuii 3pi3 HUPKKM Wwypa yepes 10 4i6 ne-
pebyBaHHA Ha 6e3BoAHii aieTi. 3a6apBAeHHA reMaTOKCUNIHOM i
eo3nHoM. 36inbweHHA: x 100. Mo3HayeHHA: 1 — yacTouKoBa apTepis,
2 — aptepionu, 3 — NPOCBIT BeHU, 4 — HUPKOBI TinbLA i apTepiona.

B oKpemux micuax mMoxKHa byno cnoctepirati nep-
AianenesHi KPOBOBWAMBM, 0COBAMBO Yy TUX Micusx, Ae
BUABAANMCA KaninapocTasu i guctpodiyHi 3miHK 3i cTo-
POHW eniTesNito HUPKOBMX KaHaNbLLiB.

TaKMM YMHOM, BCTAHOB/IEHI HAMMW NMEBHI peaku,ii HMUp-
KOBWX CYAMH, AKi BUHWKAIOTb Y NPOLLECi pO3BUTKY Aeria-
paTaLii opraHiamy, matoTb CBOIM HacNigKOM BignNoBigHMN
BM/IMB HA CTaH CTPYKTYPHOI opraHisauii mopdonoriyHmx
KOMMOHEHTIB MapeHXiMMU HUPOK eKcnepuMeHTanbHUX
TBapuH. CTyniHb TaKUX 3MiH nepebyBae y NpAMili 3anex-
HOCTI Bif, piBHA 3aranbHOro 3HeBoAHeHHsA. LLoao cyauH-
HWX pPeaKLil, To Npu 1erkomy i cepeaHbOMY CTyneHi 3He-
BOZHEHHA BOHM NONIATAOTL Y MiABULLLEHHI TOHYCY CTiHOK,
3BY)KEHHi NPOCBITY 3 BiAMNOBIAHNUM 3HUKEHHAM NpPOMyc-
KHOT 34aTHOCTi eKCTPaopraHHMX, a TaKOX BHYTPILIHbO-
OpraHHWX apTepili Ha PiBHI YaCTKOBWX i AYTOBUX CYAMH.
Mpn upbomy YacToukoBi apTepii i apTepionn, HaBMmakw,
NPOABAAIOTb CXMbHICTb A0 AUNATALINHUX peaKLii. Mo
Mipi HAPOCTaHHA CTyneHA 3HEBOAHEHHA B €KCTPaopraH-
HUX i YaCTKOBMX apTepiaX MPOAOBKYIOTb MOCWUJIOBATU-
CA KOHCTPMKTOPHI peakuii i3 noganblMm 3HUMKEHHAM
iX mponyckHoi 3gaTtHocTi. Wogo ayroBux apTepii, To
Ha iX piBHi cnocTepiraeTbcs iHBepCia GyHKLIOHANbHOTO
CTaHy rMagKom’s308MX 060NOHOK, TOBTO KOHCTPUKTOPHI
peakLii NocTynoBO 3MiHIOITbCA AunATauiiHumuK. Mpwn
LbOMYy B YaCTOYKOBMX apTepiax i apTepionax NpoaoBKy-
ETbCA 3HUMKEHHA TOHYCY iX rnafKom’a3oBUX 060/J0HOK
i3 pO3WMPEHHAM NPOCBITY i 36iNbIEHHAM MPOMNYCKHOI
34aTHoCTI. OfHaK, TaKMX peakuin cyauH apibHoro Kani-
6py HepgoCTaTHLO ANA KOMMEHCAaTOPHOro 3abe3neyeHHsn
KPOB't0 CTPYKTYPHMUX KOMMOHEHTIB MapPeHXiMU HUPOK,
L0 NPUBOAMUTL 40 NOPYLIEHHA GYHKLiT HAPKOBUX Tinelb
BHACNIAOK 3HMMKEHHA KPOBOHAMOBHEHHA X KaninApHUX
KNybouKiB, a TaKoX A0 AUCTPOdIYHMX 3MIH B enitenii
HUPKOBMX KaHa/bLiB, WO B KiHLEBOMY pe3y/ibTaTi MOXKe
NpPMBECTM 40 PO3BMUTKY OANirypii i HUPKOBOI HEAOCTATHO-
cTi [7].

OTpMaHi HamMM [aHi TaKOX LiJIKOM Y3rog KytoTbCs
3 CyYaCHUMMK YyABAEHHAMW MPO AeriapaTauito AK oaHY
i3 OCHOBHMX MPWYMH PO3BUTKY rinoBonemii, Ana AKoi
AKPa3 i XapaKTepHi CYAMHHI peakuii, WO cnpsAMOBaHi Ha
LeHTpasi3alito KpoBoobiry i NiABULLEHHA LEeHTPaNbHOTO
apTepiasbHOro TUCKY. Pasom 3 uMm TaKkuii nepeposno-
OiN KpOBi 3arposkye rinonepdysieto BHYTPILLIHIX OpraHis,
30Kpema HUpPOK [4].

PucyHoK 6 — lFicronoriuHnii 3pi3 HUPKKU Wwypa yepes 10 ai6 ne-
pebyBaHHA Ha 6e3BoAHiIi AieTi. 3a6apBAeHHA reMaTOKCUNIHOM i

eo3uHoM. 36inblieHHn: X 140. Mo3HaueHHA: 1 — HUPKOBI TinbuA,
2 — NpOCBIT BEHU.

Kpim Toro, sk BifOMO KpalHiMm cTyneHem rinosone-
Mii € rinoBosIeMiYHMI WOK. Lle cTaH, AKMIN xapaKTepu-
3YETbCA KPUTUYHMM 3MEHLIEHHAM TKaHUHHOI nepdysaii,
BUKJMKAHUIA TOCTPUM AediLUnTOM LMPKYIOYOI KPOBI,
3MeHLEeHHAM BEHO3HOro MPUTOKY A0 Cepua i BTOPUH-
HUM 3HUXKEHHSAM cepueBoro BuKkuay [8]. BiH 3aKoHO-
MipHO i IOFIYHO MOXKe NPUBECTU [0 PO3BUTKY CTPYKTYpP-
HUX 3MiH, AKWUI XapaKTEPU3IYETbCA TEPMIHOM «LUOKOBA
HUpPKa». fAKpas BUABMEHI HaMW CTPYKTYPHO-PYHKLO-
Ha/IbHi 3MiHM Y BUINAA] NPOTUNENKHUX CYAUHHUX peak-
Uil Ha pi3HWUX PIBHAX ranyKeHHA BHYTPILWHbOOPraHHUX
apTepi i € XapaKTepPHUMU ANA CTaHY KLLOKOBOT HUPKU»
3 iLWemieto KipKOBOroO Lapy opraHa i NOBHOKPOB’AM MO3-
KOBOTO, WO MiATBEPANKYETLCA PI3HOK IHTEHCUBHICTIO
3abapBAEHHA LMX WapiB NP MAKPOCKOMIYHOMY OrNALi
Ta rinonepdysi€to Kaninapis KAyH6OUKiB i pO3BUTKOM AM-
CTpodiYHM3 3MiH B eniTenii KaHanbLiB NpK CBITA00NTUY-
Hi mikpockonii [9].

BucHoBKM.

1. Mpw 3aranbHiv gerigpatauii BiabysatoTbcA NeBHi
MOPPODYHKLIOHANbHI 3MiHM B CyAMHAX HUPOK Binmx
LLYpiB IHTEHCMBHICTb | XapaKTep AKUX nepebyBae y nps-
Mil 3a/1EXKHOCTI BifL, CTYMeHs 3ara/ibHOro 3HEBOAHEHHSA.

2. Mo mipi HapOCTaHHA CTyneHsA 3HEBOAHEHHA B eKC-
TPAOpraHHMX i YaCTKOBMX apTepiAx MPOrpecnsHO pos-
BMBAKOTbCA KOHCTPUKTOPHI peakuii. Ha piBHi ayrosmx
apTepii cnocTepiraeTbes iHBEpCiA peakKLiit rmagkom’sso-
BMX 0DO/IOHOK 3 MOYATKOBUX KOHCTPUKTOPHUX Ha AWNA-
TaLiMHi, 30KpeMa Npu Ba*KKOMY CTYMeHi 3HEBOAHEHHA.
[ns 4acToO4YKOBMX apTepit i apTepion € XapaKTepHUM
3HUMKEHHA TOHYCY iX F1agKoM’a30BMX 0600HOK NpPK YCix
CTYMeHAX 3HEBOAHEHHSA.

3. BuaBneHi cyaAuHHI peakLii NnpMBoAATb 40 MOpYy-
WeHHA PYHKLUIT HUPKOBUX Tineub BHACNIAOK 3HUMKEHHA
KPOBOHAMNOBHEHHSA IX KaniNsipHUX KNYyOOUKiB, a TAKOXK 40
AUCTPOdIYHMX 3MiH B eniTenii HUPKOBMX KaHa/bL,iB, L0
B KiHLEBOMY pe3ynbTaTi MOXe CTaTu NPUYMHOI0 ONirypii
i HUPKOBOI HEZOCTATHOCTI.

MepcnekTMBM NOAANBLUNX AOCNIAXKEHD.

Moganblwi [OCNIAMKEHHA [03BONATb PO3pobUTU
edeKTUBHI meToam perigpaTaii nicna BaXKKoro cTyneHn
3HEBOAHEHHSA.
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OCOBJINBOCTI MOP®O/IOTIYHOI NEPEBYA0BU CTPYKTYPHUX KOMMOHEHTIB HUPOK BI/IUX LLLYPIB 3A PI3-
HUX CTYNEHIB 3ATAJIbHOIO 3HEBOAHEHHA

lepacumiok I. €., BaxHoBcbKa X. I.

Pe3stome. AK Bi4OMO romeocTas — Le 34aTHICTb BioN0rYHUX cucTeM NiATPMMYBATM BiAHOCHO MOCTIMHWUI CKNag, i
B/1TACTUBOCTI BHYTPILLHbOrO CepeoBMLLLA Ta CTAJliCTb OCHOBHMX QisionoriyHmnx GpyHKLiN opraHiamy. BarknvMBowo Kom-
NMOHEHTO rOMEeOCTasy € BOAHO-eNEKTPOITHMI 6anaHc. OCHOBY LbOrO CMiBBIAHOLIEHHA CKAAZA€E YHiIKaNbHA peyo-
BMHA — BOAa. TOMy Hac/igKOM NOpPYLUEHHA BOAHO-e/1eKTPONITHOro 6anaHcy byae nopyweHHA romeocTasy B Lisiomy,
Lo Npuseae A0 AMCYHKLIT OpraHiB, noniopraHHoOi HeJOCTaTHOCTI 1 Y KiHLLEBOMY pPe3ynbTaTi MOXKe CTaTU NMPUYNHOO
3arnbeni opraHismy.

OCHOBY MeXxaHi3My UMX NPOLLECiB CKAaAaloTb PO31aAn reMOAMHAMIKK, WO BUHWUKAKOTb BHACAIAOK Finososiemii,
AKA 3aKOHOMIPHO PO3BMBAETLCA NPU AerigpaTay,ii opraHiamy.

Mema docnidreHHA. BCcTaHOBUTN 0COBMBOCTI CTPYKTYPHMX 3MiH Y KOMNOHEHTaX HUPKOBOI NapeHXiMu Ta y Kpo-
BOHOCHOMY pYyC/li HUPOK Binunx WwypiB 3a pi3HMX CTyNeHiB 3arajibHOro 3HEBOAHEHHS.

06’ekm i MemoOu 00cnidxceHHA. EKcnepumeHTU NpoBeaeHi Ha 36 6inx cTaTeBO3PINMX Lypax-camuax, sKi byau
po3zineHi Ha 2 rpynu: KOHTPObHY i eKCnepuMeHTabHY A7 AKOT 3arafibHy AeriapaTtalito MoAentoBaan WAAXOM
rogyBaHHs cyxum BiBcom 6e3 goctyny Ao Boam npotarom 3, 6i 10 gaib.

[ns rictonoriyHoro gocniarKeHHs 3abupanu dparmeHTU HUPOK i dikcyBanm ix B 10%-My po3umHi HEMTPasbHOTO
dopmaniny, a Takox y 96° cnupTi. MapadiHoBi 3pi3n TOBLWMHOW 5-8 MKM $apbyBanm reMaToKCUNIHOM | €03MHOM, a
TaKOXK 3a Beireptom i BaH li30H.

Pe3ynemamu. PeaKLii HUPKOBUX CYAMH, AKI BUHWKAIOTb Y NPOLLECi PO3BUTKY AeriapaTalii, BNAMBaloTb Ha CTaH
CTPYKTYPHOI OpraHisau,ii napeHximm HUPOK. IHTEHCUBHICTb TaKMX 3MiH NepebyBaEe y NpAMIli 3a1€KHOCTI Bif, CTyrneHs
3araNbHOro 3HeBOAHEHHSA. Mpu nerkomy i cepefHbOMY CTyMeHi 3HEBOAHEHHA BOHW NOAATAIOTb Y MiABULLEHHI TOHY-
Cy CTIHOK i 3BY)KE€HHIi NPOCBITY EKCTPAOpPraHHMX, a TAKOXK BHYTPILWHbOOPraHHMX YaCTKOBUX i AyroBux apTepii. Mpu
LLbOMY YaCTOYKOBI apTepii i apTepionn, HaBNakKn, NPOABAAITb CXWU/IbHICTb A0 AUNATALIMHUX peakuin. Mo mipi Ha-
POCTaHHA CTyneHA 3HEBOAHEHHSA B EKCTPAOPraHHMX i YaCTKOBUX apTepifx NPOLOBXKYIOTb MOCUOBATUCA KOHCTPUK-
TOpHIi peakuii. LLloao ayroBmx apTepii, To y HUX CNOCTEPIraeTbCA iHBEPCiA PYHKLIOHAIbHOMO CTaHy rMagKoM A30BMX
060/10HOK: KOHCTPUKTOPHI peaKLii NoCTYNoBO 3MiHIOKOTLCA ANNATALIMHUMU. PN LbOMY B YaCTOUYKOBUX apTepisx i
apTepionax NPOAOBXKYETbCA MNOAANbLUE 3HUKEHHA TOHYCY iX MagKom’a308MX 060N10HOK. Lle cynpoBoaKyeTbCA Mo-
pyweHHAM GYHKLIT HAPKOBUX TiNelb BHACAIAOK 3HUMKEHHA KPOBOHAMOBHEHHA iX KaninapHUX KNybOuKiB, a TaKoX
AMCTPOdIYHMMM 3MiHAMM B eniTenil HUPKOBMX KaHa/bLiB.

BucHosku. Mpw 3aranbHivi gerigpaTtauii B eKCTPAopraHHMX i YaCTKOBUX apTepiax MpOrpecMBHO PO3BMBAOTHCA
KOHCTPUKTOPHI peaKLii. Ha piBHI gyroBux apTepiit cnocTepiraeTbca iHBEpCiA peakLii ragkom’s30BUX 060/10HOK 3
NMOYaTKOBMX KOHCTPUKTOPHUX Ha AUAATALIMHI. [1nA YaCTOUYKOBMX apTepii i apTepion € XapaKTEPHUM 3HUNKEHHA TOHY-
cy iX rnagKom’a308Mx 060/I0HOK NPW YCix CTyNeHAX 3HeBOAHEHHSA. Lle npuBoaMTb [0 NopyLweHHA GyHKLIT HUPKOBUX
Tifeub BHACNIAOK 3HUKEHHS KPOBOHAMOBHEHHS X KaniNapHUX KAyHOUKiB, @ TAKOXK 40 ANCTPODIYHMX 3MiH B eniTenii
HUPKOBUX KaHaNbLLB.

Kno4oBi cnoBa: HAPKK, aerigpatauisa, K1yboukn, Kancynu, apTepii.

PECULIARITIES OF THE MORPHOLOGICAL RECONSTRUCTION OF THE STRUCTURAL COMPONENTS OF THE
KIDNEYS OF WHITE RATS AT DIFFERENT DEGREES OF GENERAL DEHYDRATION

Herasymiuk I. Ye., Vakhnovska Kh. I.

Abstract. As you know, homeostasis is the ability of biological systems to maintain a relatively constant
composition and properties of the internal environment and stability of the main physiological functions of the
body. An important component of homeostasis is the water-electrolyte balance. The basis of this ratio is a unique
substance — water. Therefore, the consequence of a violation of the water-electrolyte balance will be a violation of
homeostasis in general, which will lead to organ dysfunction, multiple organ failure, and in the end may cause the
death of the organism.

The basis of the mechanism of these processes are hemodynamic disorders arising as a result of hypovolemia,
which naturally develops when the body is dehydrated.
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The aim of the study. To determine the features of structural changes in the components of the renal parenchyma
and in the blood stream of the kidneys of white rats at different degrees of general dehydration.

Object and research methods. The experiments were carried out on 36 white, sexually mature male rats, which
were divided into 2 groups: control and experimental, for which general dehydration was simulated by feeding dry
oats without access to water for 3, 6 and 10 days.

Kidney fragments were taken for histological examination and fixed in a 10% neutral formalin solution, as well
as in 96° alcohol. Paraffin sections with a thickness of 5-8 um were stained with hematoxylin and eosin, as well as
according to Weigert and Van Gieson.

Results. The reactions of the renal vessels that occur during the development of dehydration affect the state of the
structural organization of the kidney parenchyma. The intensity of such changes is directly dependent on the degree
of general dehydration. With a mild and moderate degree of dehydration, they consist in an increase in the tone
of the walls and a narrowing of the lumen of extra-organ, as well as intra-organ partial and arched arteries. At the
same time, lobular arteries and arterioles, on the contrary, show a tendency to dilatation reactions. As the degree
of dehydration increases in extra-organ and partial arteries, constrictor reactions continue to intensify. As for the
arcuate arteries, they have an inversion of the functional state of smooth muscle membranes: constrictor reactions
are gradually replaced by dilatation ones. At the same time, a further decrease in the tone of their smooth muscle
membranes continues in the lobular arteries and arterioles. This is accompanied by a violation of the function of
the renal corpuscles due to a decrease in blood filling of their capillary glomeruli, as well as dystrophic changes in
the epithelium of the renal tubules.

Conclusions. With general dehydration, constrictor reactions progressively develop in extra-organ and partial
arteries. At the level of the arcuate arteries, there is an inversion of the reactions of the smooth muscle membranes
from initial constrictor to dilatation. Lobular arteries and arterioles are characterized by a decrease in the tone of
their smooth muscle membranes at all degrees of dehydration. This leads to a violation of the function of the renal
corpuscles due to a decrease in the blood filling of their capillary glomeruli, as well as to dystrophic changes in the
epithelium of the renal tubules.

Key words: kidneys, dehydration, glomeruli, capsules, arteries.
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QUANTITATIVE MORPHOLOGICAL ASPECTS OF THE STUDY OF AGE CHARACTERISTICS
OF REMODELING OF ARTERIES OF THE HEART VENTRICLES OF EXPERIMENTAL

ANIMALS AT COBALT CHLORIDE INTOXICATION
I. Horbachevsky Ternopil National Medical University (Ternopil, Ukraine)
hnatjuk@tdmu.edu.ua

Lesions of the heart muscle and its vessels are frequently encountered in clinical practice and are currently an
important medical and social problem. In recent decades, significant progress has been made in the diagnosis, cor-
rection, and prevention of cardiovascular disease, but morphologists and clinicians continue to study the structure
and function of the myocardium.

The quantitative morphological parameters of small-calibre arteries of the left and right ventricles of 60 outbred
sexually mature white male shrews were studied, which were divided into four groups. The first group consisted
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