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The aim of the study was to establish the peculiarities of morphometric changes in the arteries of the posterior
limbs of white laboratory rats of reproductive age under conditions of hyperuricemia and its combination with
hypercholesterolemia.

Object and methods of research. The study was performed 64 white rats aged 10-11 months, which were divided
into 3 experimental groups: EG-1 group consisted of 8 intact animals, EG-2 — 24 rats that were modeled with exper-
imental hyperuricemia, and EG-3 — 24 animals, in which were reproduced by a combination of hyperuricemia and
hypercholesterolemia.

Histological preparations of femoral, knee and tibia tissues were stained with hematoxylin and eosin and studied
under the SEOSCAN microscope. To determine the dimensional parameters of tissue structures of the vascular wall
images of histological sections were analyzed using the computer program “VideoTest-5.0, KAAPA Image Base”. At
the same time, the external diameter (ED) of the arteries, the inner diameter (ID) of the arteries, the thickness of
the media (TM), and the thickness of the intima (TTI) were determined. Laboratory rats were removed from the ex-
periment by bloodletting after intraperitoneal injection of sodium thiopental at the rate of 50 mg/kg of body weight
after 15, 30 and 45 days of the study. Student’s and Mann-Whitney tests were used to compare mean values. The
results were considered reliable at p<0,05.

Results. Hyperuricemia in animals of reproductive age causes the most pronounced remodeling of the arteries
of the tibia, which is confirmed by the thickening of the media by 14,82% (p<0,001), intima — by 10,28% (p<0,001).
Under the conditions of a combination of hyperuricemia and hypercholesterolemia, uniform remodeling of the ar-
teries of all areas of the posterior limb is characteristic. In animals of reproductive age, the media thickness of the
arteries of the femoral area increases by 17,20% (p<0,001), the knee area — by 15,47% (p<0,001), the tibial area — by
16,07% (p<0,001). The thickness of the intima increases by 11,11% (p<0,001) in the femoral, 12,27% (p<0,001) in the
knee and 12,10% (p<0,001) in the tibial areas of the arteries of experimental rats.
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Under the conditions of crush syndrome a stress reaction develops in the victim’s body aimed to focus at mobi-
lizing the energy and structural resources of cells and tissues to maintain homeostasis and adaptation of the human
body. The development of stress occurs with the participation of hormones of the adrenal cortex, glucocorticoids and
catecholamines. However, the structural changes of the adrenal glands to be needy additional study and clarifica-
tion.

The aim of the study was to find out the morphological features adrenal gland remodeling in the early post-
compression period of crush syndrome. The obtained results of the study indicate that in the adrenal glands of
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experimental rats after 1 day in the early period after decompression manifestations of hemodynamic disorders
developed. The vessels of the hemomicrocirculatory channel of the adrenal glands are dilated and full of blood with
sludge of erythrocytes. Perivascular edema was also observed. Cells with signs of vacuolar dystrophy and necrosis
were found in the glomerular zone. Rounded cells with light similar oxyphilic cytoplasm and small foci of destructive
cell changes were diffusely detected in the bundle and reticular zones. Pronounced vacuolization of the cytoplasm of
chromatophynocytes was found in the medulla. After 3 days of the experiment in the early postcompression period
the phenomena of dystrophy and necrosis increased, and in the full-blooded and dilated vessels of the hemomicro-
circulatory channel in addition to erythrocyte sludge, leukostasis was found.

Key words: crush syndrome, adrenal glands, vessels, hemomicrocirculatory channel, rats.

Connection of the publication with planned re-
search works.

The performed experimental study is a part of the
complex research topic «Features of remodeling vascu-
lar beds of internal organs in the simulation of hemody-
namic disorders various genesis and sudden elimination
of pathogenetic factors in the experiment» (Ne state reg-
istration 0121U100070).

Introduction.

According to a number of literature sources, the
most frequent causes of death under conditions crush
syndrome (CS) there are the development of kidney
and heart failure [1, 2]. Alterative damage as a result to
generalized endotoxemia, pronounced painfull shock,
and loss of the liquid part of blood are considered the
main factors in their development. However, recently
much attention has been paid to the role of stress, which
causes the secretion of catecholamines by the adrenal
glands and atrial natriuretic hormone by myoendocrino-
cytes of the auricles of the heart [3, 4, 5]. In response
to long-term compression and pain syndrome the hy-
pothalamys, pituitary gland and adrenal glands are ac-
tivated, which leads to the release of stress hormones
[6, 7]. The latter are able to damage the membrane of
cardiomyocytes, which contributes to the excessive in-
flux of sodium ions and intracellular edema. Reperfusion
toxemia, activation of lipid peroxidation, development
of acidosis leads to an imbalance of calcium ions in car-
diomyocytes and development of contractures [8, 9, 10].
During the action of stress, the main role is assigned to
the study and interpretation of the main biochemical in-
dicators that reflect the general reaction of the body to
stress, however, the dynamics of morphological chang-
es of the adrenal glands in the pathogenesis of the de-
velopment crush syndrome is insufficiently studied and
needs to be clarified and supplemented.

The aim of the study.

To establish the morphological features of adrenal
glands remodeling in the postcompression period of
crush syndrome.

Object and research methods.

The work is done on 36 white laboratory rats weigh-
ing 240-270 grams. The control group consisted of 12
intact male rats. Experimental animals, which were di-
vided in 2 groups of 12 animals of each were removed
from the experiment after 1 and 3 days, which corre-
sponded to the early postcompression period of crush
syndrome. Crush syndrome was simulated by compress-
ing the soft tissues of the right pelvic limb under anes-
thesia by intraperitoneal injection of ketamine hydro-
chloride (100 mg/kg body weight) in a device designed
by us, the compression force was 7 kg/cm? per 5 cm? for
6 hours without damage main vessels and bones [11].
For the production of histological preparations pieces of

adrenal glands were taken, which after fixation in a 10%
solution of neutral formalin were dehydrated in alcohols
of increasing concentration and embedded in paraffin
blocks. Sections obtained on a sled microtome after de-
paraffinization were stained hematoxylin and eosin. A
Nikon Eclipse Ci-E digital video camera microscope was
used for photo documentation.

Animals were removed from the experiment by
bloodletting under thiopental anesthesia. When work-
ing with animals, the rules for the treatment of exper-
imental animals were observed in accordance with the
EU Council Directive 2010/63/EU on compliance with
the regulations, laws, administrative provisions of the
EU States on the protection of animals used for scientific
purposes [12].

Research results and their discussion.

In histological examination of the adrenal glans of
intact animals their clear classical structure was traced.
The capsule is represented by fibrous tissue with focal
fatty inclusions. In the cortex all three zones to differ in
— glomerular, bundle and reticular. The glomerular zone
is represented by corticocytes, which are placed in the
form of clusters. The content of lipids in corticocytes is
insignificant. The bundle zone is formed large by size
cells with foamy cytoplasm. Such cells are chiefly cubic
or prismatic shape, form bundles that are placed per-
pendicular to the capsule of the gland. Between the
glomerular and reticular zones is a layer of poorly differ-
entiated cells was traced. The reticular zone is formed
by small polymorphic cells. The stroma of the glands is
represented by thin collagen fibers and blood capillaries,
the number of which visually increased in the direction
of the medulla. Adrenal medulla is of uneven thickness
and is represented by 2 types of cells: epinephrocytes
with light cytoplasm and norepinephrocytes with dark
cytoplasm (fig. 1).

After 1 day of the experiment the structural orga-
nization of the adrenal gland was preserved. However,
manifestations of hemomicrocirculatory disorders in
the cortex became pronounced. The vessels of the mi-
crocirculatory channel are dilated and full of blood with
erythrocyte sludge-effects. Perivascular edema was also
observed.

There is a large number of cells with signs of vacuo-
lar dystrophy and necrosis were found in the glomeru-
lar zone. Interzonal layers of poorly differentiated cells
were clearly visualized. Rounded cells with light homo-
geneous oxyphilic cytoplasm and small foci of destruc-
tive cell changes were diffusely detected in the bundle
and reticular zones (fig. 2).

In the medulla 1 day after decompression we found
signs of chromatofinocyte destructing which were mani-
fested by marked vacuolization of the cytoplasm, chang-
es in the zonation of the nuclei and their basophilia, pre-

326

ISSN 2077-4214. Bicuuk npo6nem 6ionorii i meanuunn — 2024 — Bun. 3 (174) / Bulletin of problems in biology and medicine — 2024 - Issue 3 (174)



MOP®»ONO0rIf / MORPHOLOGY

Figure 1 — Section of the adrenal gland of an intact rat. Staining
with hematoxylin and eosin. Magnification: x100. Designations: 1 —
glomerular zone, 2 — bundle zone, 3 - reticular zone, 4 — medulla.
dominant oxyphilicity of the cytoplasm, tissue edema,
which was more pronounced perivasally. Visually pre-
dominance of number epinephrocytes over norepineph-
rocytes, which could indicate about increased release of
adrenaline. Blood circulation disorders were similar to

those we found in the cortical layer.

3 days after decompression in the early postcom-
pression period of crush syndrome negative trends in
the structural changes of the adrenal glands intensified
and were manifested by destructive changes in all struc-
tural components. The connective tissue capsule is thick-
ened due to its pronounced swelling and dissection. The
cortical layer is thickened, the zonal division is unclear.
The cells of the glomerular zone were heteromorphic,
namely: for some of cells the distinguishing feature
was the presence of light vacuolated cytoplasm and
lightened swollen nuclei, others were distinguished by
their small size, intensively stained nucleus and homo-
geneous eosinophilic cytoplasm. There were also large
cells with hypertrophied nuclei and clear outlines found.
In the places of ruptures on the cell membranes, the for-
mation of anucleated cells and accumulation of changed
nuclei in the extracellular space resembling pseudomul-
tinucleated structures. Destructive cell changes, hyper-
trophied corticocytes and basophilia of the nuclei single

1 [

Figure 3 — A section of the adrenal gland of a rat after 3 days of
the postcompression period of crush syndrome. Staining with
hematoxylin and eosin. Magnification: x200. Designations:

1 - swelling and loosening of the capsule; 2 — full blood vessels;
3 — destruction of cells of the glomerular and bundle zones.

Figure 2 — Section of rat adrenal gland after 1 day of the
postcompression period of CS. Staining with hematoxylin and eosin.
Maghnification: x200. Designations: 1 — full blood vessels;

2 —vacuolization and partial destruction of cells of the glomerular
and bundle zones; 3 — medulla.
endocrinocytes were also visualized within the bundle
zone. «Optically empty» polymorphic cells appeared on
the boundary with the medulla and bundle zone. Cells of
the reticular zone were smaller in size study with poly-
morphic and predominantly hyperchromic nuclei com-

pared to those 1 day after decompression (fig. 3).

Destructive changes in cellular structures are ex-
pressed in the medulla — vacuolization of the cytoplasm,
karyopyknosis, ruptures of cell membranes, foci of anu-
cleated chromaffinocytes. Hemodynamic disorders de-
veloped in all zones of the cortex and in the medulla.
The vessels of the hemomicrocirculatory channel were
dilated, full of blood, erythrocyte and leukocyte cell
aggregates were found in the lumens. Perivasal edema
prevailed in the medulla (fig. 4).

Destructive changes in the walls of hemocapillaries
with clusters of erythrocyte cells aggregates perivascu-
larly and leukocyte infiltration of the adventitia were
often encountered. Similar structural changes of the
adrenal glands have been described under conditions of
thermal injury [13].

Conclusions.

The obtained results of morphological studies of the
adrenal glands in the early postcompression period of
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Figure 4 — A section of the adrenal gland of a rat after 3 days of
the postcompression period of crush syndrome. Staining with
hematoxylin and eosin. Magnification: x200. Designations: 1 — full
blood vessels; 2 — vacuolization and destructive changes in the cells
of the medulla.
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crush syndrome indicate the development of alterative Prospects for further research.
changes, which were manifested by the appearance of
erythrocyte and leukocyte cell aggregates in the vessels
of the microcirculatory channel, edema of the stroma
and the development of dystrophic changes in endocri-

nocytes.

Itis planned to study the peculiarities of the structur-
al changes of the adrenal gland in the intermediate and

late periods of crush syndrome.
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MOP®ONOr4HI OCOB/INBOCTI PEMOAE/TIOBAHHA HAJHUPKOBUX 3ANI03 Y
PAHHbOMY NOCTKOMMNPECIMHOMY NEPIOAI CUHAPOMY TPUBAZTIOIO CTUCHEHHA

TepHONiNbCbKUA HaLiOHANbHUA MeaUYHUIA YHiBepcuTeT imeHi |.fl. Topb6aueBcbkoro MO3 YKpaiHu
(m. TepHoRinb, YKpaiHa)
yuryk@tdmu.edu.ua

3a ymo8 cUHOPOMY mMpPUBAI020 CMUCHEHHA 8 OP2AHI3Mi TOMeprninux pO38UBAEMbLCA CMpec-pPeakyis CPAMOSAHA
Ha Mobini3auyito eHepeemMu4yHUX ma CMPYKMypPHUX pecypcie KAIMmUH ma MKAHUH 048 niOompumKu 20mMeocmasy
ma adanmayii opeaHiamy AOuHU. Po3sumok cmpecy 8i06ysaemosca 3a yvyacmi 20PMOHI8 KOpU HAOHUPHUKIe
2/1IOKOKOPMUKOiIdie ma KamexonamiHis. [lpome, cmpyKmypHi 3miHU HAOHUPKOB8UX 307103 nompebyrome
000amK08020 8UBYEHHA MA YMOYHEHHS.

Memotr OocnioxeHHA byno 3’scysamu mopgosoeidHi ocobausocmi pemooento8aHHA HAOHUPKOBUX 30103
8 paHHbOMy nocmromnpeciliHomy nepiodi CTC. OmpumaHi pe3yabmamu 00CniOHeHHs cgid4ame rnpo me, wo y
HAOHUPKOBUX 30/1030X eKCriepuMeHmasnsHux wypie yepes 1006y y paHHbomy repiodi nicns dekomnpeciipozsusanuca
rnpoagu 2eMoOUHAMIYHUX po3nadis. CyOUHU 2eMOMIKPOUUPKYAAMOPHO20 pycad HAOHUPKOBUX 30,103 pO3WUpeHi ma
MOBHOKPOBHI i3 epumpoyumapHUMU azpe2amamu. TOKOX criocmepi2asca nepusackynapHuli HabpAk. Y Knybo4ukosill
30Hi Manu micye KAimuHU 3 03HAKAMU 80KYO0sbHOI ducmpogii ma Hekpo3y. B ny4kosili ma cimyacmili 30Hax Ha
8CbOMY MPOMA3i 8UABAAMAUCA OKpyani KAIMUHU i3 c8ims10l0 00HOPIOHOK OKCUGINbHOK YUMOnaa3mor ma OpibHi
ocepOKU 0ecmpyKmMUBHUX 3MiHU KAIMUH. Y MO3K08ili pe408UHI 8UABAAAU 8UPAXEHY BAKYONI3aUi0 YUMonaamu
xpomamodgiHoyumis. Yepes 3 0o6u nicas dekomnpecii' y paHHboMy nocmryomnpeciliHomy nepiodi asuwa oucmpodaii
ma HeKkpo3y Hapocmanu, a 8 NMOBHOKPOBHUX MA PO3UWUPEHUX CYOUHAX 2eMOMIKPOYUPKYAAMOPHO20 PyCsaa OKPIim

cnadxcie epumpoyumis 3Haxoounu Aelikocmasu.

Knaroyosi cnoea: cuHOPOM MpPueaso2o CMUCHeHHS, HAOHUPKOBI 30/103U, CYOUHU, 2eMOMIKPOUUPKYASAMOpHe

pycno, wypu.

38’A30K ny6niKauii 3 nnaHOBMMM HayKOBO-AOCAig-
HUMU poboTamu.

BuKOHaHe eKcnepuMmeHTasbHe  [OCAIAMKEHHA €
YACTUMHOK KOMMJIEKCHOI HAayKOBO-A0CNiAHOT Temu «Oco-
6amBOCTI NepebyfoBU CYAUHHUX PyCen BHYTPILIHIX op-
raHiB Mpu MOAENOBAHHI reMoAMHaMIYHUX pPO3/1ajiB
pi3HOro reHesy Ta PanToOBOMY YCYHEHHI NaTOreHeTUYHMX
UMHHWMKIB Y eKcnepumeHTi» (N2 aepskaBHOI peecTpaLii
0121U100070).

Bcryn.

3a AaHMMU HU3KKU NiTepaTypPHUX OXKEepen HamdacTi-
WMMKU MPUYUHAMM CMEPTi Y MOTEPNIANX 33 YMOB CUH-
ApoMy TpmBanoro ctucHeHHs (CTC) € po3BUTOK HUPKOBOT
Ta cepueBoi HegocTaTHOCTI [1, 2]. OCHOBHUMW YNHHMU-
Kamu iX PO3BMTKY BBaKalOTb a/ibTEPATMBHE YpPaXKEHHA
BHYTPILWHIX OpraHiB BHaCNifOK reHepani3oBaHoi eHpo-
TOKCeMii, BUpaxkeHoro 60/1bOBOrO LIOKY, BTPATU piaKoi
YaCcTUHW KposBi. [poTe, OCTaHHIM Yacom BesMKa yBara
HAZAETbCA PO CTPECY, AKMI CNPUYUHAE BUAINEHHA Ka-
TEXONAMIHIB HaAHMPKOBUMM 3a/103amMuM Ta nepeaceps-
HOrO HATPiNypPeTUYHOrO FOPMOHY MIOEHAOKPUHOUMTA-
MW BYLLOK cepud [3, 4, 5.]. Y Bignosigb Ha AoBrotpmsane
CTUCHEHHA Ta 60/NIbOBUN CUHAPOM BiAOYBAETbCA AKTU-
BaLiA rinotanamyca, rinodisa Ta HagHMPKOBMX 3a/03,
O NpPM3BOAUTbL [0 BUAINEHHA TOPMOHIB cTpecy [6, 7].
OcTaHHi 3paTHI NOLWKOAXKYBaTU MembpaHy Kapaiomi-
OUMTIB, WO CAPMAE HALMIPHOMY HAAXOAMKEHHIO iOHIB

HaTPil0 Ta BHYTPIWIHLOKAITUHHOIO HabpAky. Penepdy-
3ilHa TOKCEMis, aKTMBALA MNEPEKUCHOrO OKUCHEHHSA
niniais, po3BUTOK auuao3y NpM3BOAUTb A0 NOPYLIEHHA
piBHOBAru ioHIB KanbLito B KapAiomioumMTax Ta pO3BUT-
KOM KOHTpaKTyp [8, 9, 10]. Mig yac Aii cTpecy ocHoBHa
ponb BigBeAeHa BUBYEHHIO Ta iHTepnpeTayii OCHOBHMX
6ioXiMiYHMX NOKA3HMKIB AKi BigobparkatoTb 3aranbHy pe-
aKLito OpraHi3amy Ha cTpec, npoTe AuMHamiKa mopdoso-
rYHUX 3MiH HAZHMPKOBUX 327103 B NATOreHesi PO3BUTKY
CUHAPOMY TPMBAJIOTO CTUCHEHHA BUBYEHA HEAOCTAaTHbO
Ta NOTPeBbYE YTOUHEHHS | JONOBHEHHS.

Merta gocnigKeHHs.

BcTtaHoBMTM MopdonoriuHi ocobnmneocTi pemoaento-
BaHHSA HaZHWPKOBMX 33103 B PAaHHbOMY NOCTKOMMPECiit-
HOMY nepioi CUHAPOMY TPUBANOFO CTUCHEHHS.

O6’eKT i meTOoAU AOCNIAKEHHA.

PoboTy BMKOHAHO Ha 36 6innx 1abopaTopHMX Lypax
Baroto 240-270 rpam. KoHTposbHa rpyna cknaganacsa 3
12 iHTaKTHUX LWypiB-camuiB. EKcnepMmeHTanbHUX TBa-
PWH, AKi 6ynn po3aineri Ha 2 rpynu no 12 TBapuH y KOXK-
Hi BUBOAWIM 3 eKcnepuMeHTy Yepes 1 Ta 3 gobu, wo
Bi4NOBIAAN0 PaHHbOMY MOCTKOMMpPECiMHOMY nepioay
CTC. Ona mogentoBaHHA CTC BMKOPMCTOBYBA/N CKOH-
CTPyMOBaHWUMA HaMM MPUCTPIN, Y AKOMY CTUCKAAN M’AKi
TKaHWMHW CTerHa NpaBoi Ta30BOi KiHLIBKM Niga0CAigHMX
TBapuH. [1na 3Heb60NEeHHA BHYTPILLHbO-04EPEBMHHO Na-
60pPaTOPHUM LLypam BBOAMAN KeTaMiHy rigpoxaopuay
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PucyHok 1 — HagHupKoBa 3an103a iHTaKTHOrO Lypa. 3abapeieHHs
remaToKcuMNiHOM Ta eo3MHOM. 36inbleHHs: x100.
Mo3HaueHHsA: 1 — KNybouKoBa 30Ha, 2 — MY4YKOBaA 30Ha,

3 — ciTyacTa 30Ha, 4 — MO3KOBa pe4yoBUHa.

(100 mr/Kkr macu Tina), cuna Komnpecii ctaHosuna 7 Kr/
cM? Ha 5 cm? npoTarom 6 roamH 6e3 yLIKOAMKEHHA Ma-
ricTpanbHUX CyAMH Ta KicTok [11]. [lnA BMroTOB/AEHHA
ricTonoriYHUX npenapatis 3abMpany LWMaATOUKMU HALHU-
PKOBMX 3an103, AKi nicna dikcauii y 10% po3unHi Heit-
TpanbHoro ¢opmaniHy 3HEBOAHIOBANAN Y CAMPTaX 3po-
CTalouoi KOHUEHTpaLi Ta 3a/1MBanm y napadiHoBi 6/10KMK.
OTpuMMaHi Ha caHHOMY MiKpOTOMI 3pi3n nicna genapadi-
Hi3auii dapbyBann remaTokcuaiHom Ta eosmHom. OTpu-
MaHi ricTonorivyHi npenapavm i BUB4anM 3a A4ONOMOrOH0
cgiTnosoro mikpockona Nikon Eclipse Ci-E. na dpoTorpa-
¢dyBaHHA MiKponpenapaTis BUKOpUCTOBYBanu LdpoBy
Bigeokamepy Sigeta M3CMOS140003 nporpamHuMm 3a-
6e3neyeHHAM Toup View.

BuBoaMAM TBApWMH 3 EKCMEPUMEHTY LUAAXOM Kpo-
BOMYCKaHHAM B YMOBAXx TiOMEHTaN0BOro Hapkosy. Mpwm
BMKOHaHHI [0CNiIoXKEeHHA AOTPUMYBA/MCb NpaBua no-
BOAMKEHHA 3 Nigf0CnigHMMKM TBapUHAMMK 3rigHO 3 M-
pektusoto Paam €C 2010/63/EU npo AoTpMMaHHA Mo-
CTAHOB, 3aKOHIB, agMiHICTpPaTMBHUX NONOXKeHb [lepKas
€C 3 NWUTaHb 3axMCTy TBAapWH, AKi BUKOPUCTOBYHOTbCA 3
HayKoBoto meToto [12].

s i £

PucyHok 3 — HagHupKoBa 3an103a wwypa yepes 3 go6u noctkomnpe-
ciiHoro nepiogy CTC. 3a6apBneHHA reMmaTOKCUNAIHOM Ta €03UHOM.
36inbweHHs: x 200. Mo3HaueHHA: 1 — HabpsAK Ta PO3pPUXIEHHA
Kancynu; 2 — NOBHOKPOBHI CyAUHU, 3 —AeCTPYKLifA KNITUH KNy6ouKo-
BOi Ta NY4YKOBOi 30H.

PucyHoK 2 — HagHupKoBa 3an03a wypa yepes 1 o6y noctkomnpe-
ciliHoro nepioay CTC. 3a6apB/iieHHA reMaTOKCUNiIHOM Ta €03UHOM.
36inbweHHA: x200. Mo3HayeHHA: 1 — NOBHOKPOBHI CyAWUHM, 2 — Ba-
Kyonisauia Ta 4acTKOBa AeCTPYKLifA KNITUH KNybOUYKOBOI Ta Ny4KOBOI
30H; 3 — MO3KOBa pe4yoBuHa.

Pe3ynbratu gocnigKeHb Ta ix 06roBopeHHs.

Mpu rictonorivyHOMy [OCAHIAKEHHI  HAaAHUPKOBUX
33103 iHTAKTHMX TBAPWH MPOCTEXKYyBanaca ix 4iTka Kna-
cuMyHa byposa. Kancyna npepactaBneHa BOSIOKHWUCTOO
$ibpO3HOI TKAHMHOI 3 BOTHULLEBMMMU BKIOYEHHAMM
YKMPOBOI. Y KOpi HAAHUPKOBUX 33103 PO3PI3HAIOTL TPU
30HM — KAy6OYKOBY, Ny4ykoBy Ta cityacty. Knybouko-
Ba 30HA YTBOPEHA KOPTMKOLUTAMM, AKi PO3MILLyIOTbCA
y BUrNAAj KnactepiB. KOpTUKOLMTU MICTATb He3HauHy
KiNIbKICTb NiNigHMX BKAtOYeHb. Ny4yKoBa 30HA yTBOpEHa
BE/IMKMMU 33 PO3MipaMK KNITUHAMM 3 MIHUCTOKO LUTO-
nnasmoto. Lli KNiTMHK nepeBaxkHO KybiyHOI abo npwus-
MaTUYHOI GOpPMU, YTBOPIOKOTb MYyYKM, AKI PO3MIlLEHi
nepneHAMKYNAPHO A0 Kancyau 3an03un. Mix knybouko-
BOIO Ta CiTYACTOK 30HOK NPOCAIAKOBYETHCA LWAP Mano-
AandepeHuiioBaHMX KNiTKH. CiTyacTa 30Ha CKNada€eTbCA
3 Api6HUX NONIMOPOHMX KNITUH. Y CTpOMI 330103 Bi3y-
aNi3yloTbCA TOHKI KONareHoBi BOJIOKHA Ta KPOBOHOCHI
Kaninspu, KifbKicTb AKMX Bi3yasbHO 36inbluyBanaca B
HanNpPAMKY MO3KOBOro wapy. Mo3koBa peyoBuHa 3a103
HepiBHOMIpPHOI TOBWWHKU Ta Byna npeactaBneHa KAiTu-
Hamu 2-x TUMiB: i3 CBiTA0K UMTONNA3MOK — eniHedpo-
LMTAaMM, Ta KAITUHAMW 3 TEMHOLO LLUTOMNIA3MOI0 — HOpe-
niHedpountamm (puc. 1).
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PucyHoK 4 — HagHupKoBa 3a103a wypa Yyepes 3 4obu noctkomnpe-
ciliHoro nepiogy CTC. 3a6apBneHHA reMaTOKCUIIHOM Ta €03UHOM.
36inblweHHs: x 200. Mo3HaYeHHA: 1 — NOBHOKPOBHI CyAuHHM, 2 —
BaKyo/i3aLifa Ta 4eCTPYKTUBHI 3MiHU KNiTUH MO3KOBOTO LUApy.
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Yepes 1 noby ekcnepMmeHTY CTPYKTYpHa opraHisa-
Lia HagAHWPKOBOI 3a103M 36epiranaca. MpoTte BUPA3HK-
MW CTaBann NPOABU FEMOMIKPOLIMPKYNATOPHUX poO3na-
A4iB y KipkoBomy wapi. CyanuHU MiKpPOLMPKYNATOPHOrO
pycna po3wunpeHi Ta MOBHOKPOBHI i3 epUTPOLIUTAPHUMU
cnagK-epektamum. TakoXK cnocTepiraBca nepuBackynsap-
HUI HabpsK.

Y KkNy60YKOBIN 30HI Be/MKA KiNbKICTb KNITUHW 3 03-
HaKamMM BaKyo/bHOI ANCTPOdii Ta HEKpPo3y. TaKoXK YiTKO
Bi3yanisyBa/sMcA MiXK30Ha/bHI MpowapKku manoguoe-
peHLinoBaHMX KNITMH. B Ny4ykoBill Ta ciTYacTil 30Hax
PO3CiAHO BUABNANMCA OKPYI/i KNITUHM i3 CBITIOK FrOMO-
FEHHOI OKCMOINbHOK UMTONNA3MO Ta ApPiBHOBOrHM-
LLEeBi AECTPYKTUBHI 3MiHU KAiTUH (puc. 2).

Y M03KoBili peyoBuMHi Yepes 1 goby nicns aekomnpe-
Cii MM 3HaxXoAMAM NPOABM AECTPYKTYpU3aLLi XxpomaTodi-
HOLUMTIB, AKI MPOABAANINCA BMPAXKEHOK BAKyOAi3aLi€to
LUMTONNa3mM, 3MiHOK 30HaNbHOCTI agep Ta ix 6asodi-
Ni€to, MepeBarkatoyoto OKCUINbHICTIO LMTONIa3MM, Ha-
6pPAKOM TKaHWH, AKUI BYB BUPaXKeHiWNM nepuBasanb-
HO. Bi3yanbHO KinbKicTb eniHedppoumTiB nepesakana
Hag HopeniHebpouUTamu, LLO MO0 BKasyBaTW Npo
rnocuneHe BUAINEHHA agpeHaniHy. Po3naam kposoobiry
6yNn aHaNOriYHi BUSBIGHMM HaMK Y KipKOBOMY LLAPI.

Yepes 3 gobu nicna gekomnpecii y paHHbOMy MO-
cTKomnpeciiHomy nepioai CTC HeraTuBHI TeHAeHLUiT y
CTPYKTYPHMX 3MiHaX HaAHUPKOBUX 337103 NMOCU/IOBANMU-
€A | NPOABNANNCA AECTPYKTUBHUMM 3MiHAMM YCiX CTPYK-
TYPHUX KOMMOHEHTIB. Kancyna HaAHMPKOBMX 3as03
NMOTOBLLEHA 32 PaXyHOK BMPAXKEHOro HabpaKaHHA Ta
pO3BONOKHEHHA. KipKOBMI Wap NOTOBLLEHWUN, 3 HeYiT-
KMM 30HasbHUM noginom. KnituHu KnyboykoBOi 30HM
6ynn retepoMopdHUMM, A came: AN YACTUHU KAITUH
BiAMiHHOIO O3HaKol Oy/IM HAABHICTb CBIT/I0i BaKyosi-
30BaHOI UMTOMNIA3MKM Ta MPOCBITNEHUX HabybHABINMX
Anep, iHWi Bigpi3HANNCA HEBENIMKUM PO3MIPOM, iHTEH-
CMBHO 3abapBNEHMM AAPOM Ta FTOMOFEHHOK €03UHO-
dinbHO UMTONNA3MOK. TAaKOXK 3YCTPIYANUCA KAITUHM
BE/IMKUX PO3MIpiB 3 rinepTpodoBaHMMM A4paMKN Ta YiT-
KMmu obpmrcamn. B micusax po3puBiB KAITMHHUX obono-

HOK Manu micue dopmMmyBaHHAM 6e3’aaepHUX ocepeakis
Ta CKYMYeHHA 3MiHEHUX Afep Yy NO3aKAITMHHOMY Npo-
CTOpI, WO Haragysanu ncesnobaratoAafepHi CTPYKTYpHU.
LecTpyKTUBHI 3MiHW KAITUH, rinepTpodoBaHi KOPTUKO-
UMK Ta 6asodinis aaep NOOAUHOKUX eHAOKPUHOLMTIB
Bi3yanisyBasiMca i B MeXax Ny4ykoBOi 30HW. Mix ciTya-
CTOK 30HOK Ta MO3KOBUM LIAPOM 3’ABAASINCA «ONTUY-
HO NOPOXHi» nonimopdHi ocepeakun. KnitHm cityacroi
30HM BY/IM MEHLWMMM 33 PO3MipamK i3 NONIMOPHHUMMU
Ta NepeBakHO rinepxpoMHUMU AAPAMM NOPIBHAHO 3 Ta-
Kumun yepes 1 aoby nicna aekomnpecii (puc. 3).

Y MO3KOBil1 PeYOBMHI TaKOXK NepeBarkann AecTpyK-
TUBHI 3MIHW KNITUHHUX CTPYKTYp — BaKyo/i3auia uuton-
Jla3MU, PO3PUBM KNITUHHMX 0OOIOHOK, BOrHMLWA 6e3’a-
OepHUX XpomadiHoumTiB, KapionikHo3. B ycix 30Hax
KipKOBOrO LUapy Ta y MO3KOBIlA pe4OBUHI PO3BMBAIUCA
po3nagu remoguHamiku. CyauHU remMoMiKpoLMpKyNaA-
TOPHOro pycfa po3LMpeHi, MOBHOKPOBHI, Yy NpocBiTax
3HAXOAM/IM epPUTPOLMTAPHI Ta NEeNKOUMTAPHI KNITUHHI
arperatu. HaBKONIOCYANHHMIA HAaBPAK NnepeBarkaB y MO3-
KOBiW pevyoBuHi (puc. 4).

YacTto 3ycTpivyanuca AeCTPYKTMBHI 3MiHM CTiHOK re-
MOKaniNApiB i3 CKYNYEHHAMW eEPUTPOLUTAPHUX KAi-
TUHHWX arperaTtiB NepmMBaCKY/IAPHO Ta IeMKOLMTapHOO
iHpinbTpauieto aaseHTMUil. MoAibHI CTPYKTYpHI 3MiHM
HaZAHMPKOBMX 327103 OMMCAHI 32 YMOB TEPMIYHOT TPABMM
[13].

BucHoBKM.

OTpumaHi pe3ynbtat MopdONOriYHUX AOCNiAKEHD
HaZHMPKOBMX 337103 Yy PaHHbOMY MNOCTKOMMPECINHO-
my nepiogi CTC cBigyaTb Npo PO3BUTOK anbTepaTUBHUX
3MiH, AKi NPOABAANMCA MOABOK EPUTPOLMUTAPHMUX Ta
NEeNKOUMTAPHUX KNITUHHWUX arperaTiB B CyAUHAX MiKpo-
LUPKYAATOPHOrO pycna, HabpAaKom CTPOMM Ta PO3BUT-
KOM ANCTPODIYHUX 3MiH €HAOKPUHOLMTIB.

MepcnekTMBM NOAANBLUNX [OCNIAMKEHD.

MnaHyeTbCA BUBYMTU OCOBIMBOCTI CTPYKTYPHMX 3MiH
HAAHUPKOBUX 33103 Y MPOMIXKHOMY Ta Ni3HbBOMY Nepio-
pax CTC.
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MOP®O/IOTIYHI OCOB/IMBOCTI PEMOAENHOBAHHA HAAHUPKOBUX 3A/103 Y PAHHbOMY NOCTKOMIMPE-
CINHOMY MEPIOAI CUHAPOMY TPUBANIOTO CTUCHEHHA

Opuk 4. 1., Opuk . I.

Pestome. PenepdysiiiHa ToKcemia, 601b0BUI CUHAPOM, NAA3MOBTPaTa, PO3BUTOK AMUCEMIHOBAHOMO BHYTPILI-
HbOCYAMHHOIO 3rOPTaHHA KPOBi 3@ YMOB CUHAPOMY TPMBANOrO CTUCHEHHA € OCHOBHUMU NPUYMHAMK PO3BUTKY HU-
PKOBOI Ta cepLeBOoi HeAOCTAaTHOCTEMN, i AIK HAaCNiIAOK, cMepTi noTepninmx. MpoTe, CboroAHi HayKoBLL 3BepTatoTb yBary
Ha 3HAYHYy pPOsb CTpecy y natoreHesi po3suTKy CTC.

Memoto docnioxreHHa byno 3'acysatm mopdonoriyHi 0cobaMBOCTI peMogentoBaHHA HaZHUPKOBMX 337103 B MO-
cTKoMnpecinHomy nepioai CTC.

06’ekm i memoOu OocniorceHHsA. [locnigxeHHs npoBeaeHo Ha 36 6innx nabopaTopHMx Lypax Baroto 240-270
rpam. KoHTposbHa rpyna cknaganacs 3 12 iHTakTHUX WypiB-camuiB. EKcnepmmeHTanbHUX TBapUH, AKi bynu posaine-
Hi Ha 2 rpynu no 12 TBapWH Y KOXKHilt BUBOAM/IM 3 eKcnepuMeHTy Yepes 1 Ta 3 nobu gocniaxkeHHa. CTC mogentoanu
LUNAXOM CTUCKaHHA M’SKMX TKaHWMH CTerHa npaBoi Ta30BOI1 KiHLIBKM 32 YMOB 3HE60/1EHHA WAAXOM BHYTPILLIHbO-04e-
PEBUHHOrO BBEAEHHA KeTaMiHy riapoxnopuay (100 mr/Kr macu Tina) y CKOHCTPYMOBaHOMY HaMK MPUCTPOI, cuna
Komnpecii ctaHosBuna 7 Kr/cm? Ha 5 cm? npotarom 6 roauH. s BUroTOBAEHHA TiCTONOrYHMX npenaparis 3abupa-
NIV LUMATOYKM HagHUPKOBUX 3a103, AKi GapbyBanu reMaToKCUAIHOM Ta €03MHOM. Y poboTi BUKOPMUCTOBYBAAMN Mi-
kpockon Nikon Eclipse Ci-E.

Pezynemamu. Yepes 1 goby [OCNiIAKEHHA Y HAAHWPKOBKX 33/103aX HAMW BUSIBIEHO MPOrpecytoYi po3nagm re-
MOOMHAMIKM MiKPOLMPKYNATOPHOTO Pycna, AKi XapaKTepu3yBasincA MOABO Pi3KO AUNATOBAHUX CYAWH 3 MOBHO-
KpiB'AM, ClagyKamm epuUTPOLMTIB Ta MePUBACKYNAPHUM Habpskom. Y K1yBouKoBili Ta NyYKOBili 30HaxX 3ycTpiyanucs
KNITUHU 3 03HAKaMM BaKyo/IbHOT ANCTPodii Ta HeKpo3y. Mo3KoBa pevyoBMHa BiApi3HANACA BUPAXKEHOI BaKyoi3a-
Li€to uMTONAa3MMN XpomaTodiHOLMTIB, 3MIHO 30HaNbHOCTI A4ep Ta ix 6a3odinielo, NnepeBarkaHHAM KiNbKOCTi eni-
HeppouuTiB Hag HopeniHedpoLUTaMK.

Yepes 3 gobu nicns gekomnpecii KiHLiBKX BigMiYann HapOCTaHHSA AECTPYKTUBHMUX 3MiH. YacTMHA KAITUH KAy-
60YKOBOT 30HM XapaKTepPU3yBaANCA HassBHICTIO CBITN0T BaKy0Ni30BaHOI LIMTOMNAa3MM Ta NPOCBITIEHUX HabybHABINNX
anep, iHWi 6ynn HeBENUKOro po3mipy 3 iIHTEHCMBHO 3a6apBAEHUM ALPOM Ta FOMOreHHO e03UHOdINIbHO LMTONNA3-
MOI0. B MmerKax Ny4KoBOi 30HM 3'ABAANINCA KOMNTUUYHO NMOPOXKHI» NONIMOPPHI 0OcepeaKM Ha MeXKi i3 MO3KOBMM LLIAPOM,
NAOLWA L€l 30HM BidyaNbHO 3MeHLIYyBasiacs. Y MO3KOBI pe4yoBMHI CNOCTepiranmca BUparKeHi 4eCTPYKTUBHI 3MiHM Ha
TNi po3nagis KpoBoobiry, HepiAKo 3ycTpidanmca AeCTPYKTUBHI 3MiHM CTIHOK remMoKaninsapis, CKyNYeHHs epuUTpoLm-
TapPHUX KNITUHHUX arperaTiB NepuBacKyIAPHO Ta IeMKouMTapHa iHGiNbTpaLis agBeHTuUL;I.

Knto4oBi cnoBa: cMHAPOM TPUBANOrO CTUCHEHHA, HAAHWUPKOBI 33/103U1, CYAUHW, FEMOMIKPOLMPKYNATOPHE Pyc/o,

Lwypu.

MORPHOLOGICAL FEATURES OF ADRENAL GLAND REMODELING IN THE EARLY POSTCOMPRESSION PERIOD
OF CRUSH SYMDROME

Yuryk Ya. L., Yuryk I. 1.

Abstract. Reperfusion toxemia, pain syndrome, plasma loss, the development of disseminated intravascular co-
agulation under the conditions of crush syndrome are the main reasons for the development of kidney and heart
failure, and as the result, the death of the victims. However, today scientists are paying attention to the significant
role of stress in the pathogenesis of development crush syndrome.

The aim of the study was to find out the morphological features of adrenal gland remodeling in the postcompres-
sion period of crush syndrome.

Object and methods of research. The study was performed on 36 white laboratory rats weighing 240-270 grams.
The control group consisted of 12 intact male rats. Experimental animals, which were divided into 2 groups of 12
animals of each were removed from the experiment after 1 and 3 days of the study. Crush syndrome was simulated
by compressing the soft tissues of the thigh of right pelvic extremity under anesthesia by intraperitoneal injection
of ketamine hydrochloride (100 mg/kg of body weight) in a device designed by us, the compression force was 7 kg/
cm? by 5 cm? for 6 hours. For the production the histological preparations pieces of adrenal glands were taken and
stained with hematoxylin and eosin. Nikon Eclipse Ci-E microscope was used in the work.

Results. After 1 day of research in the adrenal glands we found progressive disorders of the hemodynamics mi-
crocirculatory channel, which were characterized by the appearance of sharply dilated vessels with full blood, eryth-
rocyte sludge and perivascular edema. In the glomerular and bundle zones there were cells with signs of vacuolar
dystrophy and necrosis. Medulla with pronounced vacuolization cytoplasm of chromatophinocytes, changes in the
zonation of nuclei and their basophilia, the predominance of epinephrocytes over epinephrocytes.

3 days after decompression of the limbs an increase destructive changes was noted. Some of the cells of the
glomerular zone had a light vacuolated cytoplasm and lightened swollen nuclei, others were small in size with
an intensively stained nucleus and homogeneously eosinophilic cytoplasm. Within the bundle zone “optically
empty“polymorphic cells appeared on the border with the medulla, the area of this zone visually decreased. Pro-
nounced destructive changes were observed in the medulla against the background of blood circulation disorders,
often destructive changes in the walls of hemocapillaries with perivascular clusters of erythrocytes and leukocyte
infiltration were observed.

Key words: crush syndrome, adrenal glands, vessels, hemomicrocirculatory channel, rats.
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