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Corticosteroids are widely used in medical practice due to their anti-inflammatory, immunosuppressive, anti-
allergic and other properties. At the same time, scientific research in recent decades has shown that prolonged use
of hormonal drugs suppresses the production of the body's own hormones based on the physiological principle of
"negative feedback". It is also known that synthetic corticosteroids, including dexamethasone, are many times more
effective than their natural counterparts. It should also be noted that an important role in the occurrence of vari-
ous pathological processes and their reverse development belongs to the peculiarities and nature of blood supply
to organs and systems and its remodelling. Therefore, this study aimed to determine the peculiarities of structural
changes in the kidneys of white rats and their blood vessels bed under prolonged administration of dexamethasone
in high doses. The experiments were performed on white laboratory mature rats injected daily with dexamethasone
intramuscularly. Material for histological examination (kidney lobes) was collected after 1, 3, 7, 14 and 28 days of
the experiment. The study results showed that prolonged administration of dexamethasone in high doses in the early
stages of the experiment promotes renal circulation by dilating the lumen of renal vessels of all levels of branching
with increased blood filling of the renal parenchyma. At the same time, excessive blood filling with blood stagna-
tion in the glomerular capillaries led to hydropic dystrophy of the renal tubular epithelium. In the middle term of the
experiment, renal circulation stabilised with partial restoration of the structural organisation of the renal corpuscles
and renal tubular epithelium, which may be associated with a competitive depression of the adrenal glands' own
hormone secretion under the influence of high doses of dexamethasone. At the final stage of the experiment, a de-
crease in the capacity of small arteries and arterioles was observed due to an increase in the tone of their smooth
muscle membranes, which may be aimed at preventing overload of the renal haemomicrocirculatory bed and lead

to the development of organ ischaemia with functional failure.
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Connection of the publication with planned re-
search works.

The study was performed within the framework of
the scientific work of the Department of Human Anat-
omy of the I. Horbachevsky Ternopil National Medical
University “Features of structural reconstruction of
blood vessels of the abdominal cavity and retroperi-
toneal space under conditions of modelling different
modes of blood circulation”, state registration number:
0124U000061.

Introduction.

In 1950, E.C. Kendall, T. Reichsten, and P.S. Hench
were awarded the Nobel Prize in Physiology or Medicine
for discovering and using corticosteroids [1, 2]. The fur-
ther development of corticosteroids led to the creation
of their various analogues and derivatives, which are
now widely used in medicine due to their anti-inflam-
matory, immunosuppressive, anti-allergic, and other ef-
fects.

Dexamethasone is a synthetic corticosteroid whose
effects on the body depend on the dose and duration
of use. Synthetic glucocorticoids are more active than
natural hormones. While having a similar impact, syn-
thetic corticosteroids are characterised by a different
ratio of glucocorticoid and mineralocorticoid properties.
It is associated with differences in the severity of their
anti-inflammatory effect and side effects [3].

Side effects in morphological studies are manifested
by changes, particularly in the kidneys. These changes
include hyperpigmentation and degeneration of tubu-
lar cells, cell necrosis, and cell hypertrophy with a de-
crease in the lumen of the proximal tubules. In addition,

haemorrhages and lymphocyte infiltration are detected
in the proximal tubules, and wrinkling and absence of
glomeruli, expansion of the space inside the Bowman’s
capsule, and cell degeneration are observed [4]. At the
same time, the available scientific literature lacks data
on the reactions of blood vessels, which could signifi-
cantly expand the understanding of the morphogenesis
of adverse changes.

The aim of the study.

To determine the peculiarities of structural changes
in the components of the renal parenchyma and the
blood vessels bed of the kidneys of white rats under pro-
longed administration of dexamethasone in high doses.

Object and research methods.

The experiments were conducted on 36 white labo-
ratory mature rats weighing 200-250 g.

Dexamethasone was administered intramuscularly
daily at a dose of 0.16 mg/kg [5, 6]. Morphological ma-
terial (kidney lobes) was collected on days 1, 3, 7, 14,
and 28 of the experiment. Histological sections were
stained with haematoxylin and eosin, as well as Van
Gieson-Weigert stain.

All experimental studies were conducted in compli-
ance with the main provisions of the Resolution of the
First National Congress on Bioethics “General Ethical
Principles of Animal Experiments”, the Council of Eu-
rope Convention for the Protection of Vertebrate Ani-
mals Used for Experimental and Other Scientific Purpos-
es and the Helsinki Declaration.

Research results and their discussion.

Already one day after dexamethasone administra-
tion, certain morphological and functional changes
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Figure 1 — Histological section of a rat kidney 1 day after high-dose
dexamethasone administration. Magnification:*140. Designations:
1 - interlobular artery, 2 - arterioles, 3 — renal corpuscle.

were observed in the kidneys of white laboratory rats.
First of all, it concerned the renal blood vessels bed. The
lumen of arteries of all levels of branching was slightly
dilated, and their walls were slightly thinned. As for the
arterioles, on the contrary, their lumen was narrowed,
and their walls thickened. At the same time, the size of
the glomeruli increased, and the width of the urinary
space decreased (fig. 1).

After three days of experimental observation, the
blood filling of the renal vessels increased to the maxi-
mum. Moreover, due to the full blood flow of the capil-
laries, their glomeruli in the renal corpuscles expanded
significantly, which led to a complete visual absence of
the urinary space between the leaves of the Bowman'’s
capsule. At the same time, there was a marked hydropic
dystrophy of the renal tubular epithelium (fig. 2).

After seven days of dexamethasone administration,
a rather pronounced blood filling of the renal vessels
continued to persist. However, already at the level of
the haemomicrocirculatory bed, there were signs of sta-
bilisation and even partial recovery of the initial intensi-
ty of blood circulation. This was evidenced by the partial
restoration of small slit-like urinary spaces between the
leaves of Bowman'’s capsule.
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Figure 3 — Histological section of a rat kidney 7 days after high-dose
dexamethasone administration. Magnification: *140. Designations:
1 - glomeruli capillaries of the renal corpuscles, 2 — perivascular
spaces with accumulations of erythrocytes, 3 — lumen of the lobar
artery, 4 — muscular-elastic sphincter in the mouth of the lateral
branch from the main trunk.

Figure 2 — Histological section of a rat kidney 3 days after high-dose
dexamethasone administration. Magnification: *140. Designations:
1 - glomeruli capillaries of the renal corpuscles.

At the same time, vessels with the increased tone
of muscular-elastic sphincters in the mouths of the lat-
eral branches were found at the level of the partial and
arcuate arteries. At the same time, the lumen of the
previous order of arteries looked dilated, and their walls
were thinned. The lumen of the vessels was often filled
with blood cells. Perivascular spaces looked dilated.
They also sometimes contained accumulations of vary-
ing-sized red blood cells (fig. 3).

The muscular membranes of the arterioles were in
different functional states at this time: from increased
tone with luminal narrowing and wall thickening to nor-
mal. However, in all cases, endothelial oedema was visu-
ally observed, which was confirmed by varying degrees
of protrusion of its nuclei into the lumen of the vessels.

On the 14th day of experimental observation,
against the background of stabilisation of the morpho-
logical and functional state of the parenchymal ele-
ments of the rat kidneys, further changes in the blood
vessels were observed, which indicated an increase in
the resistance of the arterial section of the blood vessels
bed to increased blood flow, which was typical for the
previous periods of observation. At the same time, the
remodelling of the blood vessel bed at different levels of
gradation of intraorganic arteries was manifested in var-
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Figure 4 — Histological section of a rat kidney 14 days after
high-dose dexamethasone administration. Magnification: *140.
Designations: 1 — lobular artery, 2 — lumen of veins, 3 — renal
corpuscles.

388

ISSN 2077-4214. Bicuuk npo6nem Gionorii i meguuunm — 2024 — Bun. 1(172) / Bulletin of problems in biology and medicine — 2024 - Issue 1(172)



MOP®ONO0rifa / MORPHOLOGY

Figure 5 — Histological section of a rat kidney 28 days after
high-dose dexamethasone administration. Magnification:*140.
Designations: 1 — lobar artery, 2 — lumen of veins.

ious ways. While extraorganic and lobar arteries were
characterised by a decrease in the tone of the smooth
muscle membranes with dilation of the vessel lumen
and thinning of their walls, arcuate and lobular arter-
ies were more characterised by an increase in the tone
of the smooth muscle of the middle membrane, which,
on the contrary, led to an increase in the thickness of
the arterial walls due to both spasm and hypertrophy of
their smooth muscle cells with a corresponding narrow-
ing of the lumen (fig. 4).

This morphological and functional state of blood
vessels was indirectly confirmed by the preservation
of blood filling of extra-organic and lobar arteries with
a marked emptying of the lumen of the arcuate and
lobular arteries, which led to a decrease in the size of
capillary glomeruli with the expansion of the spaces be-
tween the leaves of the Bowman'’s capsule, as well as a
reduction of the blood filling of intraorganic veins.

From day 14 to day 28, these changes continued to
progress. Signs of increased resistance of the blood ves-
sel bed increased. Moreover, an increase in wall thick-
ness with the narrowing of the lumen was already ob-
served not only in the arcuate and lobular arteries but
also in the lobar arteries. In such vessels, spasm of the
middle membrane muscles was confirmed by folding
up to corrugation of their inner endothelial membranes
(fig. 5).

Decreased blood flow in the renal arterial bed sig-
nificantly decreased blood filling of glomerular capillar-
ies, which often led to their collapse (fig. 6). Dystrophic
changesin the tubular epithelium were observed around
such collapsed renal glomeruli, which were manifested
by karyolysis and cell cytoplasmic enlightenment.

Thus, our data on morphological and functional
changes in the renal parenchyma and blood vessels bed
are consistent with current understanding of the nature
of hormonal effects on the body in general and the uri-
nary system in particular and may be the result of the
development of side effects of dexamethasone that are
included in Cushing’s syndrome, diabetes mellitus and
metabolic syndrome [7, 8, 9].

This may include the development of vascular full-
ness due to the expansion of their lumen. At the same
time, dexamethasone is known to increase renal blood
flow and glomerular filtration rate, inhibit the formation
and secretion of vasopressin, and improve the ability of

Figure 6 — Histological section of a rat kidney 28 days after
high-dose dexamethasone administration. Magnification: *140.
Designations: 1 — collapsed renal corpuscles, 2 — cytoplasmic
translucency of the tubular epithelium.

the kidneys to excrete acids from the body. The miner-
alocorticoid effect of dexamethasone contributes to salt
and water retention in the body, which in turn can lead
to the development of arterial hypertension. The devel-
opment of arteritis, which is characteristic in such cases,
may play a potentiating role [10, 11, 12]. The logical con-
sequence of this is the increase in wall tone observed
in our experimental studies with simultaneous narrow-
ing of the lumen of the arcuate and lobular arteries and
arterioles, which subsequently leads to a decrease in
their throughput and impaired renal tubular epithelial
trophism. At the same time, the lobar arteries, on the
contrary, increase their capacity by dilating the lumen,
which is confirmed by thinning of their walls with the
corresponding dynamics of the Wagenworth index.

Conclusions.

1. Prolonged administration of dexamethasone in
high doses in the early stages of the experiment (1-7
days) promotes increased renal circulation with lumen
dilation and increased blood filling of vessels of all cali-
bres, which may be a consequence of the dexametha-
sone’s direct blood circulation-stimulating effects. At
the same time, excessive blood filling of glomerular
capillaries is accompanied by impaired blood circulation
and trophism of the renal tubular epithelium.

2. From day 7 to day 14 of the experiment, stabilisa-
tion of renal circulation with partial restoration of the
structural organisation of the renal corpuscles and renal
tubular epithelium was observed, which may be asso-
ciated with a partial depression of the adrenal glands’
own hormone secretion under the influence of high
doses of dexamethasone.

3.Inthe long term (14-28 days), the capacity of small
arteries and arterioles decreases, which may be aimed
at preventing overload of the renal haemomicrocircula-
tory system and leading to the development of organ
ischaemia with its functional failure.

Prospects for further research.

Further studies will allow us to outline and develop
effective methods for completing treatment courses
with dexamethasone.
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BMNJ/INB TPUBATOIO BBEAEHHA AEKCAMETA3OHY Y BUCOKUX AO3AX HA
CTPYKTYPHY OPTrAHI3ALIKO HUPOK TA X KPOBOHOCHOIO PYC/A Y BIZINX LLYPIB
TepHONiNbCbKMI HALiOHANbHUI MegUUHUiA yHiBepcuteT imeHi |.A. Topb6aueBcbKoro MO3 YKpaiHu

(m. TepHoONiNb, YKpaiHa)

herasymyuk@ukr.net

LLlupoke 3acmocy8aHHA Kopmukocmepoidie y meduyHili npakmuuyi obymosaneHo ixHiMu npomu3anaabHUMU,
iMyHOCynpecugHUMU, npomuanep2iYHUMU Ma [HWUMU 81acmusocmamu. Pazom 3 mum, Haykosi 00CniOHeHHA
ocmaHHix decamunime ce8id4ames npo me, WO MpPU MPUBAAOMY 3ACMOCYBAHHI 20PMOHA/IbHUX Mpernapamis
30 hi3ion02iYHUM MPUHYUNOM «He2amueHOo20 380POMHO20 38°A3KY» MPU2HIYYEMbCA BUPOOAEHHA B/ACHUX
20pMoOHig. TaKoxt 8i0omMo, WO cuHMemMuY4Hi Kopmukocmepoiou, 00 AKUX HAAEH UMb 30KpeMma 0eKcamemasoH, 3a
ehekmusHicmio y pasu nepesepuiyioms C80ixX MpupodHuUx aHasoezie. [pu ybomy 00 ysaau cnid 83amu i me, wjo
8aXM(/1UBA POsb Y BUHUKHEHHI PiI3HOMAHIMHUX Namoso2iYHUX MPoyecie, @ MAKOX Y iX 3860pPOMHOMY PO38UMKY
Hanexums 0cobauBoCMAM MaA XApaKmepy Kpos8onoCMAYaHHA opaaHie i cucmem ma (020 pemoOesnto8aHH!Ho.
Tomy memoro 0aH020 00CniOHeHHsA | byan0 8cmaHoB8AEHHA ocobausocmeli CMpPYKMYpPHUX 3MiH Y HUPKAx 6inux
wypie ma ix KPOBOHOCHOMY Pycai MpU MpueasnomMy 8gedeHHi 0eKcamemasoHy y 8UCOKUx 003ax. EkcnepumeHmu
nposedeHo Ha binux AA6OPAMOPHUX CMAMEBO3PINUX WYPAX, AKUM UWO0O0EHHO B8HYMPIiWHbOM A3080 8800UAU
dexkcamema3soH. 3a6ip mamepiany 014 2icmoso2iuH020 00CAIOHEeHHA (YacmKuU HUPOK) npogodusu yepes 1, 3, 7, 14
i 28 0i6 ekcnepumeHmy. 3a pe3ysibmammu rnpoeedeH020 00CidHeHHA byan0 8CMAHOB/1eHO, W0 mpusdsne 88e0eHHs
deKcamema3soHy y BUCOKUX 003aX HA PAHHIX cmadisx eKcriepuMeHmy Cripusi€ NocuUneHHo HUPKOB020 KPosoobizy
30 PaxyHOK PO3WUPEHHA Mpocsimy HUPKOBUX CYOUH YCiX PIiBHI8 2any#eHHA 3 MocuseHHM KPOBOHAMOBHEeHHA
HupKosoi napeHximu. pu yubomy HaOMipHe KPOBOHANMOBHEHHS i3 3ACMOEM KPO8i y Kaninapax KnybouykKie npusoousno
0o 2idponiyHoi ducmpodii enimenito HUPKOBUX KaHanbyis. Y cepedHix mepmiHax exkcrnepumeHmy sidbyeanacs
cmabinizayia HUPKOB020 Kposoobizy i3 4ACMKOBUM BiOHOBAEHHAM CMPYKMypHOI 0opaaHi3ayii HUpKosux
mineus i enimenito HUPKOBUX KAHAsbYiB, WO Moxce bymu noe’s3aHe i3 KOHKYpeHMHow Oernpecieto 8udineHHs
8/10CHUX 20PMOHI8 HAOHUPKOBUMU 3as103aMU i0 8MaAUBOM BUCOKUX 003 Oekcamema3oHy. Ha 3asepwansHili
cmaoil eKcnepumeHmy crocmepieanocs 3HUMXCEHHA MpPonyckHoi 30amHocmi OpibHux apmepili ma apmepion 3a
PAXYHOK Mi08UWEeHHA MOHYCY iX 2100KOM’A308UxX 060MOHOK, W0 Moxce bymu cripamosaHe HA rnonepeodHeHHs
rnepesaHmMaMceHHa 2eMOMIKPOUUPKYAAMOPHO20 Pycsa HUPOK ma npusooumu y nodasaswomy 00 po3sumky iwemii
opaaHy 3 (i020 (hyHKUiOHAAbHOO HedocmamHicmio.

Knrovoei cnoea: HUPKU, 0eKkcamemasoH, Kaybo4Ku, Kancyau, apmepii.

38’A30K ny6niKauii 3 n1aHOBMMMU HAayKOBO-40CAiA-
HUMU poboTamu.

JocnifrKeHHs BMKOHaHe B paMKax HayKoBoi pobo-
™ Kadenpwu aHaTomii NtOAUMHU TepHOMINbCbKOrO Ha-
LiOHaNbHOro meau4yHoro yHisepcutety imeHi LA, Top-
6ayescbkoro MO3 YKkpaiHm «OcobinMBOCTI CTPYKTYPHOI
nepebynoBM KPOBOHOCHWUX PyCen opraHiB YepeBHOi No-
POXKHUHKM Ta 3304€PEBUHHOIO NPOCTOPY 33 YMOB MoAe-
NIIOBAHHSA Pi3HMX peKMMmiB KpoBoobiry», No geprkaBHoI
peectpauii: 0124U000061.

Bcryn.

Y 1950 p. E.C. Kendall, T. Reichsten, P.S. Hench 6ynu
yAocToeHi HobeniscbKoi npemii 3 disionorii Ta meanuu-
HU 33 BIAKPUTTA Ta BUKOPUCTAHHA KOpPTMKOCTepoiais [1,
2]. Mopanblimii PO3BUTOK KOPTUKOCTEPOIAiB NPUBIB A0
CTBOPEHHSA IXHiX pi3HUX aHaNoriB Ta NOXigHWUX, AKI 3apa3
LUIMPOKO BUKOPUCTOBYIOTHCA Y MEAULIMHI, @ Came 3aBasA-
KM IXHIMM NpOTM3ananbHUM, iIMyHOCYNPECUBHUM, NPO-
TUANEPriYHUM Ta iHWKMMK edeKTamu.

JeKcameTa3oH — Lie CUHTETUYHUI KOPTUKOCTEPOIA,
BM/IMB AKOTO HA OPraHiam 3aseXuTb BiA 3aCTOCOBAHOI
0031 Ta TPUBANOCTI BUKOPUCTAHHA. CUHTETUYHI [1IOKO-
KOPTUKOIAN € BiNbll aKTUBHI, Hi*K NPUPOAHI FOPMOHMU.
Matoun noaibHy Ajto, CMHTETUYHI KOPTUKOCTEPOIAM Xa-
PaKTEPU3YIOTLCA Pi3HMM CMiBBIAHOLWEHHAM [JIIOKOKOP-
TUKOIZHWX Ta MiHEPANIOKOPTUKOIAHUX BAACTMBOCTEN. 3

LMM MOB’A3aHi BiAMIHHOCTI WOAO BMPAXKEHOCTI iXHbOI
npoTM3ananbHoi Aii Ta NobiyHi epertu [3].

MobiyHi edpeKkTV Npr MOPPONOTiUHMX AOCNIAKEHHAX
NPOABAAIOTLCA 3MiHAMM, 30KpPeMa, Y HUpPKax. Lli 3miHn
BK/IlOYAIOTb rinepnirmeHTauilo Ta AereHepauiio Tyby-
NAPHUX KNITUH, KNITUHHUIA HEKPO3, rinepTpodito KAITUH
i3 3MeHLleHHA MpPOCBITY MPOKCMMANbHUX KaHa/bL,iB.
TaKOX Y NPOKCMMAIbHUX KaHaNbLAX BUABNAKOTLCA KPO-
BOBWMBM Ta iHinbTpauia nimbouunTis, Kpim TOro, crno-
CTepiraloTbCa 3MOPLLYBaHHA Ta BiACYTHICTb KAyBOUKiB,
pO3LWMpPEHHA NPOCTOPY BcepeauHi Kancynn boymeHa,
AereHepauisa KnituH [4]. Pasom 3 TUM, y JOCTYNHIN Ha-
YKOBI niTepaTtypi BiAYyBa€ETbCA HEAOCTATHICTb AaHMX
Npo peakLii KPOBOHOCHMX CYAMH, WO Morno 6 cyTTeBO
PO3LWMPUTH YABNEHHA NPO MmopdoreHes NobIYHMUX 3MiH.

MerTa gocnigeHHs.

BcTtaHOBMTM 0COBAMBOCTI CTPYKTYPHUX 3MiH Y KOM-
NOHEHTax HWPKOBOI MapeHXiMM Ta Yy KPOBOHOCHOMY
pycni HAPOK BiNnX LWypiB Npu TpMBANOMY BBEAEHHI AEK-
CameTa30HY Y BUCOKMX J03aX.

O6’eKT i meTOAU AOCNiAXKEHHA.

EkcnepumeHTH nposeaeHo Ha 36 6inmx nabopaTtop-
HUWX CTaTeBO3pPiNNX LWypax 3 macoto Tina 200-250 r.

[JekcameTasoH BBOAMN LWOAEeHHO
BHYTPIlLHbOM’I30BO 3 po3paxyHKky 0,16 mr/kr [5, 6].
3abip mopdonoriuHoro matepiany (4aCTKM HUPOK) Npo-
Boauan Ha 1, 3,7, 14 i 28 nobwn ekcnepumeHTy. lictono-
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PucyHoK 1 — FictonoriuHmii 3pis HUPKK Wwypa yepes 1 o6y nicna
BBEJEHHA AEKCaMeTa30HY Y BUCOKIl A03i. 36inblueHHA: *140.
No3HaueHHs: 1 — mirKyacTkoBa _apTepin, 2 — aprepiona, 3 — HUpKoBe
Tinbue.
riYHi 3pi3n 3ab6apBAtOBAIN FEMATOKCUIHOM i €03MHOM

Ta 3a BaH li3oH-Belireptom.

Bci ekcnepuMmeHTanbHi AOCAIAXKEHHA NPOBOAMINCH
3 AOTPMMAHHAM OCHOBHMX NONOXeHb YxBanu Mepioro
HaljioHasIbHOTO KOHrpecy 3 6ioeTUKKM «3aranbHi eTUYHI
NPUHLMUNN eKCNepMMEHTIB Ha TBapuHax», KoHBeHLuii
Pagun EBponu Npo OXOpPOHY XpebeTHUX TBApPUH, LLO BU-
KOPUCTOBYIOTb B €KCMepMMeEHTax Ta iHLMX HAyKOBMX
uinax 1a lenbcnHcbKoi [leknapauii.

Pe3ynbTatv AoCniaKeHHA Ta ix 06roBopeHHs.

Brke yepes 1 noby nicna BBEAEHHA AEKCAMETa3oHyY
Y HUPKax 6innx nabopaTopHMX LypiB criocTepiranncs
nesHi mopdodyHKLiOHaNbHI 3MiHK. Y neplly Yepry ue
CTOCYBanoCA KPOBOHOCHOTO pycna HUPOK. MpocsiT ap-
Tepil ycix piBHIB ranyxeHHs 6yB Ael0 PO3WNPEHUM, A
iX CTIHKM He3Ha4yHo noToHweHumu. Loao aptepion, To
Y HUX HaBMNaKW, NPOCBIT 6yB 3BYXXEHWUM, A CTIHKM NOTOB-
weHumu. Mpu ubomy posmip KAyb6ouKiB 36inbLiyBaBcs,
a LUMpKHA Ce4YoBOro NpocTopy ameHwysanacs (puc. 1).

Yepes 3 nobu ekcnepMMeHTasIbHOTO CMOCTEPENKEH-
HA KPOBOHAMOBHEHHA HUPKOBUX CYAUH MAKCMMANbHO
HapocTtano. MNpuyomMy 3a pPaxyHOK MOBHOKPOB'A Kanmi-
NAPiB X KNYOOUYKM Y HUPKOBUX TiIbLAX 3HAYHO PO3LUK-

e ¥ —

PucyHok 3 — FicTonoriyHuii 3pi3 HUPKK Wwypa Yepes 7 Aaib nicaa
BBEJIeHHA AeKCaMeTa3oHY Y BUCOKMX A03aX. 36inblueHHsA:
*140. No3HauyeHHA: 1 — KaninApHi KNy6OUKM HUPKOBUX TiNelpb,

2 — nepuBacKyNAPHi NPOCTOPMU i3 CKYNYEHHAMU epUTPOLUTIB, 3 —
NPOCBIT YaCcTKOBOI apTepii, 4 — M’A30B0-enacTUUHUI ciHKTep B yCTi
60KOBOrO Bifrany»KeHHA Big OCHOBHOro cToBbypa.

PUCYHOK 2 — FicTonoriuHuii 3pi3 HUPKM LWypa Yepes 3 Aobwu nicaa
BBEAEHHA AeKCaMeTa30oHY Y BUCOKUX A03ax. 36inbweHHsA: *140.
Mo3HaueHHA: 1 — KaninapHi KNY6OUKM HUPKOBUX TiNeub.

ptoBanucs, WO NpMBOAMAO A0 MOBHOI Bi3ya/NbHOI BiA-
CYTHOCTI CEYOBOr0 MPOCTOPY MiX JIMCTKAMM Kamncynu
boymeHa. OgHo4acHO crnocTepiranaca NOMITHA rigpo-
niyHa guctpodis enitenito HUPKOBMX KaHaNbLB (puc. 2).

Yepes 7 nib BBeAEHHA AEKCAMETa3OHY NPOAOBIKY-
Baso 36epiratncA LOCUTb BUPAXKEHE KPOBOHAMOBHEHHSA
HUPKOBUX cyamH. OgHaK, y»Ke Ha piBHI remomikpoump-
KYNATOPHOrO pycna cnocrepiraanca o3Haku crabinisauii
i HaBiTb YaCTKOBOro BiAHOBNEHHS BWUXiAHOI IHTEHCUB-
HOCTi KpoBoobiry. MNpo ue cBiAYMN0 YacTKoBe BigHOB-
JNIEHHA MiX IMCTKAaM Kancynu boymeHa HeBenKux pos-
MipiB LLiNMHOMNOAIOHMX CEYOBUX NPOCTOPIB.

Pasom 3 TMM y Lel TepMiH Ha piBHI YacTKOBUX i Ay-
roBMX apTepilt 3ycTpivannca cyamHu 3 NigBULLEHUM TO-
HYCOM M’A30BO-/1aCTUYHUX COIHKTEPIB B YCTAX HOKOBUX
BiZrany»keHb. MNpu LbOMy NPOCBIT MaricTpasiei nonepe-
OHbOTO MOPAAKY BUIMALAB PO3LMPEHUM, A iX CTIHKK
noToHWweHUMM. MpocBiT cyauH Hepigko 6yB 3anoBHe-
HUI GOpPMEHNMU enemeHTammM KpoBi. MNepunBacKkynapHi
NPOCTOPU BUINALANN PO3IMPEHUMMN. Y HUX TAKOXK iHOA
BUABNANUCA Pi3HI 32 06CArOM CKYNYEHHA epUTPOLMUTIB
(puc. 3).

M’A30Bi 060/10HKK apTepion Ha uel Yac nepebysa-
Ny pi3HOMY OYHKLiOHaNbHOMY CTaHi: Bif nigBulle-

L -i,"' £ > 4 S

Figure 4 — Histological section of a rat kidney 14 days after
high-dose dexamethasone administration. Magnification: *140.
Designations: 1 — lobul PucyHok 4 — lFictonoriuHuii 3pi3 HUPKK
wypa yepes 14 ai6 nicna BBeAEHHA AEeKCaMeTa30HY Y BUCOKUX
po3ax. 36inbweHHA: *140. NMo3HaueHHA: 1 — yacTouKkoBa apTepis,
2 — NpoCBIT BeH, 3 — HUPKOBI Tinbua. ar artery, 2 — lumen of veins,
3 —renal corpuscles.
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PucyHoK 5 — lFicronoriuHnii 3pi3 HUPKKU LWypa yepes 28 Ai6 nicaa
BBeAEeHHA AeKCaMeTa3oHYy Y BUCOKUX Ao3ax. 36inblweHHA: *140.
Mo3HauyeHHs: 1 — yacTKoBa apTepis, 2 — NPOCBIT BEH.

HOrO TOHYCY i3 3BY)K€HHAM MPOCBITY Ta MOTOBLLEHHAM
CTIHOK [0 3BMYaMHoro crtaHy. OfHak, y BCiX BMNazKax
Bi3yasbHO BigMiuaBca HabpsAK eHAoOTeNio, WO niaTBep-
[OKYBaNocA PisHOro CTyrneHA BUMNMHAHHAMMK MOro Aaep

Yy NPOCBIT CYANH.

Ha 14 poby eKcnepuMMeHTaNbHOTO CrOCTEPEXKEH-
HA Ha Tni cTabinizauii mopdodyHKLiOHaNbLHOrO CTaHy
napeHxiMaTo3HMX esleMeHTiB HUPOK LLypiB HA nepLumi
nnaaH BUCTYNanM nogasblli 3MiHW 3i CTOPOHU KPOBO-
HOCHWX CYAMH, AKI CBIAYMIM NPO HAPOCTaHHA OMiPHOCTI
apTepiasibHOro BiAAiNly KPOBOHOCHOTO pycaa A0 NOCu-
JIEHOTO KPOBOTOKY, WO ByB XapaKTepHUM gaa nonepe-
[OHiX TePMiHiB cnocTtepeeHHsA. Mpu LboMy pemoaento-
BaHHA KPOBOHOCHOTO pyc/aa Ha Pi3HWUX piBHAX rpagauii
iHTPaopraHHWX apTepiin NPoABAANOCA NO pPi3HOMY. AKLLO
017 eKCTPaopraHHUX i YacTKOBUX apTepint Byno xapak-
TEPHUM 3HUMKEHHS TOHYCY rMafKoOM’ A30BUX 060/MIOHOK
3 PO3LWMPEHHAM MPOCBITY CYyAUH Ta MOTOHLWEHHAM iX
CTIHOK, TO AN AYroBMX i YacTOYKOBWUX apTepii Binblu
npuTamaHHUM 6yno MigBULWEHHA TOHYCY FagKoi myc-
KynaTypu cepefHboi 060NOHKM, WO HaBnaku, npuBso-
OMN0 [0 36iNblUeHHs TOBLUMHM apTepiafibHUX CTIHOK
rNagKoM'A30BMX KNITUH 3 BiANOBIAHUM 3BY)KEHHAM
npocsity (puc. 4).

Takuii MoOpPOPYHKLLIOHANbHUI CTaH KPOBOHOCHMX
CYLMH OnocepeaKoBaHO NiATBEPANKYBABCA 36epekeH-
HAM KPOBOHAMOBHEHHA EKCTPAOPraHHWX i YaCTKOBMUX
apTepil i3 NOMITHUM CNYCTOLLIEHHSAM MPOCBITY AYroBuX
i YaCTOUKOBUX apTepil, WO NPUBOANIO A0 3MEHLIEHHSA
PO3MipiB KaniNapHUX KAybOuUKiB i3 pO3LIMPEHHAM Npo-
CTOPIB MiXK NMCTKamMM Kancynm boymeHa, a TaKOXK 3HU-
YKEHHAM KPOBOHAMOBHEHHA BHYTPILUHbOOPraHHUX BEH.

3 14-i no 28-y noby BKasaHi 3MiHM NPOAOBKYBAIM
nporpecyBati. O3HaKM NiABULLEHOI OMIPHOCTI KPOBO-
HOCHOro pycsia nocuatoBanuca. Mpuyomy 36inbweHHsA
TOBLUMHM CTIHOK i3 3BY»XEHHAM NPOCBITY BXKe BiAMi4ano-
CA He TiIbKM y AYroBMX i YaCTOYKOBMX apTepiax, ane iy
YaCTKOBUX. Y TaKUX CyAMHAX CNa3m MYCKynaTypu cepes-
HbOT 060/IOHKM NIATBEPAXKYBABCA CKAAAYATICTIO aX A0
roppoBaHOCTI IX BHYTPILLIHIX eHaoTenianbHUX 06010HOK
(puc. 5).

Y pe3ynbrati 3SHUKEHHA KPOBOTOKY B apTepiasibHOMY
pycni HUPOK 3HAYHO 3MEHLLYBA/IOCA KPOBOHAMOBHEH-
HA KaninspiB KNybouKiB, WO HepigKo NpMBOAMAO A0 iX
KonabysaHHs (puc. 6). [loBKona TakMx KonaboBaHMX

PucyHoK 6 — lFicTonoriuHnii 3pi3 HUPKKU LWypa yepes 28 Ai6 nicaa
BBeAeHHA AeKCamMeTa30oHY Y BUCOKUX Ao3axX. 36inblweHHA: *140.
Mo3HaueHHs: 1 — KonabosaHi H.MpK.OBi TinbusA, 2 — NPOCBITAEHHA
LuTOoN/1Ia3mMu eniTenio KaHanbLiB.
HUPKOBUX Tineub crnocrepiranmca ANCTPOPiYHI 3MiHK
eniTenito KaHaNbLiB, AKI NPOABNANNCA Kapioai3om i npo-
CBITNEHHAM LUTOMNNAA3MM KNITUH.

TakMmM  4YMHOM, OTPUMAHI  Hamu  JaHi  npo
MOPPODYHKLIOHANbHI  3MIHWM Yy MapeHXxiMmi  HUPOK
Ta iX KPOBOHOCHOMY pPyCAi CMiB3BY4YHi 3 Cy4aCHMMMU
YABNEHHAMM NPO XapaKTep rOPpMOHa/IbHUX BMN/MBIB Ha
OpraHiam B LLiNOMY i CEHOBUAINBHY CUCTEMY 30KpeMa Ta
MOKYTb BYTU pe3ysbTaTOM PO3BUTKY TUX MOBIYHUX Ail
[EeKcaMeTas3oHy, AKi BKNaJalTbCa Y cMHAPOM KylumHra,
LyKpoBUi1 AiabeT Ta meTaboniyHuii cuHapom [7, 8, 9].

Ciog MOXKHa BiAHECTM pPO3BUTOK MOBHOKPOB'A
CYAMH YHACNiJOK PO3LWMpPEHHS ix NpocBiTy. Mpu ybomy,
AK BiOMO, fleKcaMeTa3oH 36inbluye HUPKOBUI KPOBO-
06ir Ta KnyboukoBy @iNbTpaLito, rabMy€e YyTBOPEHHSA
Ta CeKpeLilo Ba3oNpecuHy, NOKPaLLye 34aTHICTb HUPOK
BUBOANTU 3 OPraHiamy Kncnotu. MiHepasioKopTUKOigHA
Oif JeKcaMeTasoHy ChnpMAE 3aTpuMmLi conen i Boau
B OpraHi3ami, WO B CBOK 4Yepry MOXKe NpuBecTn [0
PO3BUTKY apTepianbHOi rinepTeHsii. [oTeHuio4y
ponb NpU LbOMY MOMKe BifirpaTM XapakTepHui vy
TakKMX BWUMNaZKax PoO3BMTOK apTepiity [10, 11, 12].
JloriyHMM Hacnigkom uUboro € 3adikcoBaHe y HaWMx
eKCMepUMEHTa/IbHUX  AOCNIAXKEHHAX  NiABULLEHHA
TOHYCY CTIHOK i3 O4HOYACHMM 3BYXXEHHA MNpPOCBITY
OYroBMX Ta YaCTOYKOBWX apTepili i apTtepion, wo y
noganblWOMy MPUBOANTb A0 3HUMMKEHHSA iX MPOMYCKHOT
30aTHOCTI | MOpYyLEeHHA TPodikM eniTenito HUPKOBMUX
KaHanbuis. lNpu uUbOMYy YacTKOBI apTepii, HaBmakwu,
30i/IblWIYOTb  CBOK EMHICTb  LUIAXOM PO3LIMPEHHA
NPOCBITY, WO NiATBEPAKEHO NOTOHLIEHHAM X CTIHOK 3
Bi4NOBIAHO AMHAMIKOLO iHAEKca BoreHBopTa.

BucHoBKM.

TpvBane BBeAEHHA AEKCaMETa30HY Y BUCOKMX A03aX
Ha paHHiX cTagiax ekcrnepumeHTy (1-7 aib) cnpuse no-
CUJIEHHIO HUPKOBOIO KPOBOOGIry i3 po3WMPEHHAM NPo-
CBiTY Ta NOCUJAEHWM KPOBOHAMOBHEHHAM CYAMH BCiX
Kanibpis, WwWo moxe byTn Hacnigkom 6esnocepenHix
CTUMYAIOIOYMX KPOBOODIr BNNBIB AeKcameTasoHy. MNpwu
LbOMY HagMipHe KPOBOHANOBHEHHA Kaninapis Kaybou-
KiB CYNnpOBOAMKYETLCA MOPYLWEHHAM KpOBOObiry Ta Tpo-
dikn eniTenito HUPKOBMX KaHabLLB.

I3 7 no 14 poby eKcnepuMeHTy CNpOCTepiraeTb-
cA CTabinisauis HMPKOBOrO KPoOBOOBIry i3 4acTKOBUM
BiAHOBNIEHHAM CTPYKTYPHOI OpraHisaLii HUPKOBUX Ti-
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Nleub i eniTenito HUPKOBUX KaHanbLiB, WO MOXe byTn
nos’sA3aHe i3 YaCTKOBOO AeNpecielo BUAINEHHS BAACHUX
rOPMOHIB HaZLHUPKOBMMM 3a/103aMM Mif, BNJIMBOM BUCO-
KMX [,03 AEKCAMETA30HY.

Y BigaaneHi TepmiHn (14-28 poba) BigbysaeTbca
3HUMKEHHA NPOMYCKHOI 34aTHOCTI APiIGHUX apTepin Ta
apTepion, WO MoKe byTM cnpsMoBaHe Ha nonepeayKeH-

HA NepeBaHTaXXeHHA reMOMIKPOLIMPKYJIATOPHOTO pycna
HUPOK Ta NPMBOAMTM Y MNOAANbLUOMY A0 PO3BUTOK iLlie-
Mii opraHy i3 oro GyHKLiOHaNbHOI HEAOCTATHICTIO.
MepcnekTMBM NOAANBLUUX AOCNIAYKEHD.
Mopanblwi gocnigKeHHA A03BONATb HAMITUTHK | PO3-
pobuTn edPeKTUBHI MeoTAM 3aBepLUeHHA KypciB JiKy-
BaHHA i3 3aCTOCYBaHHAM JeKCaMeTa30Hy.
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BMJ/INB TPUBAZIOITO BBEAEHHA AEKCAMETA3OHY Y BUCOKUX OO3AX HA CTPYKTYPHY OPrAHI3ALIO
HWUPOK TA IX KPOBOHOCHOTO PYC/IA Y BI/IUX LLIYPIB

lepacumioK I. €., MapTuHuyk O. M.

Pestome. KopTnKOCTEPOIAM LUMPOKO BMKOPUCTOBYHOTHCA Y MeAMULMHI 3aBAAKM iXHIX NPOTM3anasbHUX, iMyHOCY-
NPecuBHUX, NPOTUANEPTIYHMX Ta IHWKX edeKTiB. [leKcameTa3oH — Le CUHTETUYHUI KOPTUKOCTEPOia, BNAUB AKOrO
Ha OpraHi3mM 3a/1eXXuTb Bif, 3aCTOCOBAHOT 031 Ta TPUBANOCTI BUKOPUCTAHHA. Matoum nogibHy Aito, CUHTETUYHI Kop-
TUKOCTEPOIAN XapPaKTEPU3YIOTbCA Pi3HUM CMiBBIAHOLWEHHAM IMIOKOKOPTUKOIAHMX Ta MiHEPANOKOPTUKOIAHMX BAaC-
TMBOCTEN. 3 UMM MOB’A3aHi BIiAMIHHOCTI W040 BUMPAXKEHOCTi IXHbOT NPOTM3ananbHOI Al Ta NobiyHi edpektn. Pasom
3 TUM, Yy AOCTYMNHilA HayKOBIl NniTepaTypi BiAYYBAETbCA HEAOCTATHICTb AAHMX MPO peaKuii KPOBOHOCHUX CYAWMH Ha
TpuBane 3aCTOCYBaHHA KOPTUKOCTEPOIiAiB, 30KpEMa iX CUHTETUYHOIO aHaNora AeKCcaMeTa3oHy Y BUCOKMX 033X, Lo
MOTF/10 6 CYTTEBO PO3LIMPUTU YABAEHHA NPO MOpdoreHes NobiYHMX 3MiH.

Mema docnidiceHHA: BCTAHOBUTWU 0COBAMBOCTI CTPYKTYPHUX 3MiH Y KOMMNOHEHTaX HUPKOBOI MapeHxiMmun Ta y Kpo-
BOHOCHOMY PYC/i HUPOK Binunx LLypiB Npu TPMBANOMY BBELEHHI AEKCAMETA30HY Y BUCOKMUX A03aX.

06’ekm i MemoOu docnioxneHHA. EkcnepnmeHTH nposeaeHo Ha 36 6invx nabopaTopHMX CTaTEBO3PINMX LLypaX,
AKMM [leKCaMeTa3oH BBOAMAN LWOAEHHO BHYTPILWHbOM A30B0 3 po3paxyHKy 0,16 mr/Kr. 3abip mopdonoriyHoro ma-
Tepiany (4acTkM HMPOK) NnpoBoannn Ha 1, 3, 7, 14 i 28 nobu eKcnepumeHTy.

Pe3ynbmamu. Byno BCTaHOBNEHO, WO TPMBane BBEAEHHA AEKCaMeTa3OHYy Y BUCOKMX A03axX Ha PaHHIiX CTagiax
eKkcnepumeHTy (1-7 aib) cnpusae NOCUNEHHIO HUPKOBOTO KPOBOOBIry i3 pO3LIMPEHHSAM NPOCBITY Ta NMOCUAEHUM KPO-
BOHAMOBHEHHAM CyAMH BCiX Kanibpis. Mpu LbOMYy HagMipHe KPOBOHANOBHEHHA Kanifapis KNybo4KiB CynpoBOAXKY-
€TbCA NOPYLWEHHAM TPOdiKKM eniTenito HUPKOBMX KaHabLLB.

I3 7 no 14 goby eKcnepuMMeHTY CNpOCTepiraeTbCs CTabinisaLis HUPKOBOTo KPOBOOGIry i3 YaCTKOBMM BiZHOB/IEH-
HAM CTPYKTYPHOI OpraHi3sauyii HAPKOBUX TiNeup i enitenito HUPKOBUX KaHanbLiB, WO MoKe 6yTu nos’s3aHe i3 yacT-
KOBO Aenpecielo BUAINEHHA BJTACHUX TOPMOHIB HaAHUPKOBMMM 3a7103aMM Mif, BNIMBOM BUCOKMX 03 AeKcameTa-
30HY.

Y BigaaneHi Tepminu (14-28 noba) BigdyBaETLCA 3HUKEHHA NPOMNYCKHOT 34aTHOCTI APiIGHUX apTepili Ta apTepion,
LLLO MOKe BYTM CnpsIMOBaHE Ha NoNepeasKeHHN NepeBaHTaXKEHHA FTeMOMIKPOLMPKYAATOPHOTO pycaa HUPOK Ta Npu-
BOAMTM Yy NOLANbLLIOMY [0 PO3BUTOK iLeMii opraHy i3 horo GyHKLiOHabHOK HEAOCTATHICTIO.

BucHosKu. TpuBane BBeAeHHA AEKCaMeTa3oHy Y BUCOKMX A03ax NPUBOAMTbL A0 PO31afiB reMoguHamiku, AKi
MOXYTb OYTU NPUUYNHOLO ilemii opraHy i3 Moro GyHKLIOHaNbHOK HegoCTaTHICTIO.

KntouoBi cnoBa: HUPKK, feKcameTa3oH, KAyboukK, Kancyaum, aptepii.

THE EFFECT OF PROLONGED ADMINISTRATION OF DEXAMETHASONE IN HIGH DOSES ON THE STRUCTURAL
ORGANIZATION OF KIDNEYS AND THEIR BLOOD VESSELS BED IN WHITE RATS

Herasymiuk I. Ye., Martynchuk O. M.

Abstract. Corticosteroids are widely used in medicine due to their anti-inflammatory, immunosuppressive, anti-
allergic and other effects. Dexamethasone is a synthetic corticosteroid, the effect of which on the body depends
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on the given dose and duration of use. Having a similar effect, synthetic corticosteroids are characterized by a
different ratio between glucocorticoid and mineralocorticoid properties. Differences in the intensity of their anti-
inflammatory and side effects are related to this. However, in the available scientific literature, there is a lack of
data on the reactions of blood vessels to the prolonged use of corticosteroids, in particular their synthetic analogue
dexamethasone in high doses, which could significantly expand the understanding of the morphogenesis of adverse
changes.

Purpose: to establish the features of structural changes in the components of the renal parenchyma and in the
bloodstream of the kidneys of white rats during prolonged administration of dexamethasone in high doses.

Object and research methods. Experiments were conducted on 36 white laboratory sexually mature rats.
Dexamethasone was administered daily intramuscularly at the rate of 0.16 mg/kg. Collection of morphological
material (part of kidneys) was carried out on days 1, 3, 7, 14 and 28 of the experiment.

Results. It was found that prolonged administration of dexamethasone in high doses in the early stages of the
experiment (1-7 days) promotes increased renal blood flow with lumen dilation and increased filling of vessels of all
calibers with blood. At the same time, excessive filling of the capillaries of the glomeruli with blood is accompanied
by a violation of the trophism of the epithelium of the renal tubules.

From the 7th to the 14th day of the experiment a stabilization of the renal blood circulation is observed with
a partial restoration of the structural organization of the renal corpuscles and the epithelium of the renal tubules,
which may be associated with a partial depression of the release of own hormones by the adrenal glands under the
influence of high doses of dexamethasone.

In the long term (14-28 days), there is a decrease in the capacity of small arteries and arterioles, which can be
aimed at preventing an overload of the hemomicrocirculatory channel of the kidneys and subsequently lead to the
development of ischemia of the organ with its functional insufficiency.

Conclusions. Long-term administration of dexamethasone in high doses leads to hemodynamic disorders, which
can be the cause of organ ischemia with its functional insufficiency.

Key words: kidneys, dexamethasone, glomeruli, capsules, arteries.
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