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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:
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not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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ULTRASTRUCTURAL FEATURES OF THE REARRANGEMENT OF THE CELLS OF THE

HEMATOTESTICULAR BARRIER AND THE SPERMATOGENIC EPITHELIUM OF THE

RATS TESTICLES DURING THE SUDDEN WITHDRAWAL OF PREDNISOLONE AFTER
ITS LONG-TERM INTRODUCTION IN HIGH DOSES

L. Ye. Herasymiuk, O.M. Herman, O.P. Ilkiv.
SHEE “I. Horbachevsky Ternopil State Medical University of Ministry of Healthcare of Ukraine”, Ternopil, Ukraine.

Abstract.

With long-term use of hormonal drugs, according to the
principle of "negative feedback", the production of own
hormones by the endocrine glands is inhibited. With sudden
withdrawal, in particular, of glucocorticoids, there are processes
that threaten the development of secondary adrenal insufficiency.

The purpose of the study: to establish the peculiarities of the
reconstruction of the cellular elements of the testicles of white
rats after the withdrawal of high doses of prednisolone. An
ultrastructural study was performed on 60 male rats. It has been
established that the sudden withdrawal of prednisolone after
long-term introduction in high doses causes changes in the body
that can be characterized as a state of "acute hypocorticism."
At the same time, further progression of the dystrophic-
destructive processes that occurred during the preliminary long-
term introduction of the drug occurs. The most pronounced
such changes were observed up to 7 days after cancellation.
Then their intensity decreased, and by the 14th day signs of
regenerative processes appeared, which gradually increased.
Therefore, by the 28th day of the experiment, the ultrastructure
of the cellular elements of the testicles was almost completely
restored, which may be evidence of the high compensatory and
regenerative ability of animals of this species, which must be
taken into account when extrapolating the results to humans.

Key words. Ultrastructure, testicles, spermatogenesis,
capillaries, prednisolone, hypocorticism.

Introduction.

Clinical and experimental studies conducted in recent years
show that with long-term use of hormonal drugs, according
to the physiological principle of "negative feedback", the
production of own hormones by endocrine glands is suppressed.
In particular, in many patients with the introduction of high
doses of glucocorticoids, dysfunctions from the sexual sphere
were noted: menstrual cycle disorders in women, development
of impotence in men [1]. Such dysfunctions in men can be a
direct consequence of morphological changes in the structural
components of the blood-testicular barrier and the spermatogenic
epithelium of the testicles [2,3].

At the same time, it has been established that with sudden
withdrawal of glucocorticoids, reverse processes occur, which
threaten the development of secondary adrenal insufficiency
[4,5]. Morphological changes in the testicles that occur at
the same time can also be the reason for the development of
infertility [6,7]. Therefore, further research is needed to establish
the ultrastructural mechanisms of such changes.

Material and Methods.

Experiments were conducted on 60 rats, which were
daily intramuscularly administered prednisolone (synthetic
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glucocorticoid) at the rate of 0.4 mg/kg, which is the maximum
single daily dose. Material for morphological and morphometric
studies was taken from 30 rats - 1, 3, 7, 14 and 28 days after
drug administration, and from another 30 rats - 1, 3, 7, 14 and
28 days after its withdrawal. The control group consisted of 9
intact animals.

Pieces of testicular tissue were fixed in a 2.5-3% solution of
glutaraldehyde with an active reaction medium of pH 7.2-7.4
prepared on Millonig's phosphate buffer. After 50-60 minutes,
the fixed material was transferred to a buffer solution and
washed for 20-30 minutes. Post fixation was carried out with
a 1% solution of osmium tetroxide in a phosphate buffer of pH
7.2-7.4 for 60 minutes, after which dehydration was carried
out in alcohols and acetone and poured into a mixture of epoxy
resins with araldite. Semi-thin sections with a thickness of 1-2
um were made using an ultramicrotome LKB -3 (Sweden), and
they were stained with a solution of methylene blue. Ultrathin
sections were contrasted with 1% aqueous solution of uranyl
acetate and lead citrate according to the Reynolds method and
studied in an EM-125K electron microscope.

Animals were removed from the experiment by intraperitoneal
injection of large doses of concentrated sodium thiopental.

All experimental studies were carried out in accordance
with the principles of bioethics set forth in the Declaration of
Helsinki and the Law of Ukraine "On the Protection of Animals
from Cruelty" (No. 1759-VI dated 15.12.2009).

Results and Discussion.

Based on the results of the research, it was established that the
long-term introduction of high doses of prednisone to white rats
promotes the activation of spermatogenesis with a progressive
increase in immature forms of germ cells and a simultancous
decrease in the specific number of mature spermatozoa as
a result of the potentiating and at the same time competing
action of prednisone with the hormonal function of interstitial
endocrinocytes.

Activation of spermatogenesis occurs against the background
of increased blood circulation of the testicles with the expansion
of the lumen and increased blood filling of vessels of all calibers,
especially in the early period (7-14 days from the start of use),
which may be a consequence of the direct blood circulation-
stimulating effects of prednisolone.

In the long term (14-28 days), there is a decrease in the
throughput of small arteries and arterioles against the
background of venous stasis, as well as the rate of activation
of spermatogenesis, which can be a reaction to overloading the
hemomicrocirculatory bed of the testicles and cause further
development of ischemia of the organ with its functional
insufficiency.
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Certain features of the structural reorganization of rat testicular
tissues were also established after the sudden withdrawal of
prednisolone after its long-term introduction in large doses. If
1 day after the withdrawal of special ultrastructural differences
in the cellular elements of the testicles from rats with a 28-day
introduction of the drug were not detected, then already on the
3rd day, significant differences were observed, which at the
ultrastructural level were manifested by pronounced destructive
changes. In particular, Leydig endocrinocytes were distinguished
by a noticeable decrease in the number of organelles. Vacuoles
of various sizes were formed in their place. A small number of
mitochondria that could still be differentiated lost their cristae
and had a hollow appearance.

Quite often, vacuoles acquired particularly large sizes,
occupying most of the area of the cytoplasm. At the same time,
the condensation of heterochromatin, especially in the near
karyolemma zone, led to the deformation of the nucleus with
the formation of near karyolemma voids (Figure 1).

Figure 1. Ultrastructure of the rat testicle three days after the sudden
withdrawal of prednisolone after its previous long-term introduction
in large doses. x 12,000. Leydig interstitial endocrinocyte nucleus — 1,

vacuoles — 2, mitochondria with destroyed cristae — 3.

Pronounced condensation of chromatin was also observed in
the nuclei of spermatids. In them, the thickness of the cytoplasm
surrounding the nucleus decreased. At the same time, Sertoli
cells looked somewhat enlarged due to the expansion of the
cytoplasmic area. Although the noticeable decrease in the
number of organelles in them attracted attention (Figure 2).

The number of spermatocytes significantly decreased most of
which continued to remain incompletely formed.

Ultrastructuralchangesfromthesideofthehemomicrocirculatory
channel were especially noticeable. First of all, the anemia of the
micro vessels attracted attention, although their lumen remained
quite wide. At the same time, the endotheliocyte nuclei looked
pyknotically deformed with condensation of heterochromatin.
As aresult of their stretching along the periphery, the cytoplasm
of cells became thinner, in the perinuclear zone, the cytolemma
formed numerous pseudopodia, and the number of organelles
decreased in the cytoplasm. Basal membranes looked thickened
and homogenized in places (Figure 3).
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Figure 2. Ultrastructure of the testicle of a rat three days after the
sudden withdrawal of prednisolone after its previous long-term
introduction in large doses. x 12,000. Spermatid nucleus — 1, Sertoli
cell - 2.

Figure 3. Ultrastructure of the testicle of a rat three days after the sudden
withdrawal of prednisolone after its previous long-term introduction in
large doses. x 12,000. Capillary lumen — 1, endotheliocyte nucleus — 2,

pseudopodia — 3, homogenized area of basement membrane — 4.

Destructive changes in cellular elements became even more
pronounced on the 7th day after withdrawal of prednisolone
administration. In Leydig endocrinocytes, further reduction
in the number of organelles continued with the formation of
vacuoles of various sizes in their place. A small number of
mitochondria, which were still not completely destroyed, lost
their cristae and had the appearance of small-sized cavities
with preserved external contours. At the same time, lumps of
condensed chromatin occupied the central position in the nuclei.
The majority of spermatocytes were deformed with a disturbed
structure (Figure 4).

Sometimes almost completely destroyed cellular elements of
the testicles came into view, which were areas of homogenized
tissue with the remains of individual fragments of certain cells
or their destructured fragments (Figure 5).



GEORGIAN MEDICAL NEWS
No I (334) 2023

s

Figure 4. Ultrastructure of the testicle of a rat seven days after the
sudden withdrawal of prednisolone after its previous long-term
introduction in large doses. x 12,000. interstitial Leydig endocrinocyte
nucleus — 1, vacuoles — 2, spermatocyte — 3, mitochondria with
destroyed cristae — 4.

Figure 5. Ultrastructure of the testicle of a rat seven days after the
sudden withdrawal of prednisolone after its previous long-term

introduction in large doses. x 9,000.

The nucleus of an interstitial Leydig endocrinocyte — 1,
destructively homogenized cells of the spermatogenic
epithelium — 2, the nucleus of a spermatid with vacuoles in the
cytoplasm — 3.

Certain changes were also observed from the side of the
hemomicrocirculatory channel. The lumen of -capillaries
slightly narrowed compared to the previous period of
observation, continuing to remain, however, still quite wide
and many times exceeding the diameter of single erythrocytes,
which were sometimes found in micro vessels. Endotheliocytes
had elongated peripheral parts and thickening in the central
parts due to the location of the nuclei here. Condensation of
heterochromatin was observed in the nuclei with its predominant
near karyolemma localization. White-nucleated areas of the
cytolemma continued to form numerous pseudopodia.
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The results of an ultrastructural study on the 14th day after
the withdrawal of prednisolone indicated a certain stabilization
of dystrophic-destructive changes, and sometimes regenerative
processes in the cellular elements of testicles of experimental
animals. Against the background of still quite pronounced
vacuolization of the cytoplasm of interstitial Leydig
endocrinocytes and the absence of cristae in the mitochondria,
the nuclei of such cells again acquired a clear rounded shape
and were evenly filled with diffuse euchromatin, which can be
considered a sign of the restoration of their functional activity
(Figure 6).

Figure 6. Ultrastructure of the testicle of a rat fourteen days after
the sudden withdrawal of prednisolone after its previous long-
term administration in large doses. x 12,000. Interstitial Leydig

endocrinocyte nucleus — 1, mitochondria with destroyed cristae — 2.

As for the cells of the spermatogenic epithelium, they were
in different morpho-functional states and at different stages of
maturation. In particular, as regards spermatocytes, the nuclei
of some of them had a typical spindle-like shape, while others,
on the contrary, were deformed and increased in size. In some
cases, the formation of tails could be observed. In the cytoplasm,
it was sometimes possible to observe an increase in the number
of organelles, in particular, mitochondria with clear contours of
cristae, as well as various inclusions. Covers formed around the
cores. However, a significant part of spermatocytes still retained
signs of immaturity (Figure 7).

On the side of the hemomicrocirculatory channel, a pronounced
narrowing of the lumen of capillaries was observed due to the
thickening of the lateral parts of the cytoplasm of endotheliocytes
and the increase in the size of their holes, which led to a decrease in
the throughput of these micro vessels (Figure 8).

However, with an increase in the number of organelles in
the cytoplasm, the endotheliocyte nuclei were pyknotically
deformed with scalloped contours of the karyolemma, condensed
heterochromatin in the form of lumps accumulated near the
nuclear envelope, which can collectively indicate the functional
stress of these cells. The number of pseudopodia decreased in
the perinuclear zones of the cytoplasm. At the same time, the
basal membranes were thickened.
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Figure 7. Ultrastructure of the testicle of a rat fourteen days after
the sudden withdrawal of prednisolone afier its previous long-term
introduction in large doses. x 12,000. Spermatocyte nucleus - 1,
organelles in spermatocyte cytoplasm - 2.

Figure 8. Ultrastructure of the testicle of a rat fourteen days after
the sudden withdrawal of prednisolone after its previous long-
term introduction in large doses. x 12,000. Capillary lumen — I,
endotheliocyte cytoplasm with organelles — 2, endotheliocyte nucleus

— 3, basement membrane — 4, Sertoli cell nucleus — 5.

Further observation showed that in the testicles of white
laboratory rats in the period from 14 to 28 days after the
sudden withdrawal of prednisolone after its previous long-term
introduction in large doses, the regenerative processes grow
quite intensively and progressively. Thus, on the 28th day of
observation, during the ultrastructural study, a significant
majority of interstitial Leydig endocrinocytes, supporting
Sertoli cells, as well as all cells from the generation of the
spermatogenic epithelium had a normal structure and were
in a moderately active morpho functional state. Although,
along with that, there were cells with one or another degree of
dystrophic-degenerative changes. The structural organization
of the capillaries was also without peculiarities, the lumen of
which sometimes contained individual blood cells. However,
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sometimes there were capillaries with a narrowed lumen due
to swelling and an increase in the size of the nuclei of the
endotheliocytes of their walls.

Thus, according to the results of an ultrastructural study, it
was established that the sudden withdrawal of prednisolone
after its previous long-term introduction in high doses causes
changes in the body that can be characterized as a state of "acute
hypocorticism." At the same time, there is further development
and progression of dystrophic-destructive processes that
occurred during the previous long-term introduction of high
doses of prednisolone [8,9]. Therefore, in the early period
after the sudden withdrawal of prednisolone, the probability of
infertility is even greater than with its long-term administration.
The most pronounced such changes were observed up to the
7th day after the withdrawal of the drug. Then their intensity
decreased, and by the 14th day there were even signs of
regenerative processes that gradually increased. Therefore, by
the 28th day of the experiment, the ultrastructure of the cellular
elements of the testicles was almost completely restored, which
can be evidence of the high compensatory and regenerative
ability of animals of this species, which must be taken into
account when extrapolating the obtained results to humans.

All these processes took place against the background of
remodeling of the hemomicrocirculatory channel. Initially, a
decrease in the blood filling of the capillaries was noted while
maintaining their expanded lumen, and then the narrowing of
the latter due to the functional activation of endotheliocytes.
Such microvascular reactions can also occur under conditions of
hypocorticism as a result of sharp dehydration of the body from
the loss of sodium and chloride ions with urine and a decrease
in their absorption in the intestines. A decrease in the volume of
circulating blood at the same time leads to a decrease in blood
pressure [10]. To maintain central and systemic pressure, the
body reacts accordingly with organ ascending vasoconstriction
with a decrease in the capacity of organ blood vessels, including
the testicles. That is, with the sudden withdrawal of prednisone
in the bloodstream of the testicles, reverse processes occur to
those observed during its long-term introduction [4,5].

Conclusion.

1. Sudden withdrawal of prednisolone after its previous
long-term introduction in high doses leads initially to reverse
vascular reactions, followed by the development of ascending
vasoconstriction and a decrease in the permeability of the blood
vessels of the testicles (up to 14 days after the withdrawal of
prednisolone), which is accompanied by a decrease in the blood
filling of capillaries, the progression of dystrophic-destructive
changes in the cellular elements of the spermatogenic epithelium
and can be the reason for the development of infertility.

2. Subsequently, there is a partial recovery of the morpho-
functional state of the parenchyma of the testicles and their
blood vessels, which under such conditions can be evidence of
the high compensatory and regenerative ability of animals of
this species, although even on the 28th day after the withdrawal
of prednisone, cells with one or another degree of destructive
changes in intracellular organelles.
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YIObBTPACTPYIKTYPH DB E
OCOBEHHOCTH MPECTPOMKHA KJIETOK

© GMN

TEMATOTECTUKYJISIPHOI'O BAPBEPA n
CIHEPMATOTEHHOI'O SIUTEJUA SIMYEK KPbIC
IPH ITPU BHE3AITHOM OTMEHE IPEJHH30JI0HA
NOCJIE EIro JJUTEJBHOI'O BBEJIAEHHS B
BBICOKHX JTO3AX

I'epacumiok N.E, I'epman O.M, Unbkus O.I1.

I'VB3 «Tepnononvckuii  20cyo0apCmeenublii.  MeOUYUHCKull
yuueepcumem umenu H.A. I'opbauesckoco M3 Yrkpaunoly,
Tepnonons, Ykpauna

[Ipy anuTenbHOM MPUMEHEHUH TOPMOHAIBHBIX IMPEnapaToB
10 TIPUHIMITY «OTPHUIATEIILHOW OOpaTHOM CBSI3M» yrHETaeTcs
BbIpabOTKa COOCTBEHHBIX TOPMOHOB SHIIOKPHHHBIMH KeJIe3aMH.
Ilpy BHe3amHONl OTMEHE, B YAaCTHOCTU TIIFOKOKOPTHUKOHUIOB,
MIPOUCXOJIAT MPOIECCHI, YIPOXKAIOIINE PAa3BUTHEM BTOPHYHON
HEJ0CTaTOYHOCTH HAATIOYEYHUKOB Mopdonoruueckue
U3MEHEHHS BO3HUKAIOIIME MPU 3TOM B SUYKAX MOTYT OBITh
MIPUYNHON OecTioausl.

Lenp  uccnenoBaHus: YCTaHOBIEHHE  OCOOCHHOCTEH
MIEPECTPOMKH KJIETOUHBIX JJIEMEHTOB SHYEK OENbIX KpBIC
Iocjie OTMEHBI BBEACHUS BBICOKMX [03 IIPEIHU3O0JIOHA.
YAbTpacTpyKTypHOE UCCIIeIOBaHHE MPOBeACHO Ha 60 Kpbicax-
camiax. YCTaHOBIJIEHO, YTO BHE3alHasg OTMEHA MPEeIHU30JI0HA
IIOCTI€ €T0 JUIUTEIEHOTO BBEICHHUS B BBICOKHX J03aX BBI3BIBACT
HM3MEHEHHS B OpraHW3Me, KOTOpble MOXKHO OXapaKTepH30BaTh
KaK COCTOSIHHE «OCTPOTO THIOKOpTHLH3May. llpu sToM
MIPOUCXOIUT JajIbHEHIIIee IPOrPecCUPOBaHNE TUCTPOPHUIECKH-
JECTPYKTUBHBIX MPOIIECCOB, BOSHUKIINX IMPH MPEABAPUTETHHOM
JUINTENIFHOM BBe/IeHUH npenapaTa. Hanbosee BrIpaskeHO Takue
W3MEHEHHs HaOJIIOAaINCh 710 7 CyTOK MOCJE OTMEHBI. 3aTeM
MHTEHCUBHOCTb X YMEHbINIANACh, & K 14-M CyTKaM BO3HUKAIU
MIPU3HAKH PEreHepaTOPHBIX MPOIECCOB, KOTOPHIE MOCTEIIEHHO
Hapactanu. [loaTomy K 28-M CyTKaM 3KCIEpHUMEHTa IOYTH
ITOJTHOCTBIO BOCCTAHABIHMBAJIACH YIBTPACTPYKTYpa KIETOYHBIX
JJIEMEHTOB SIUYEK, YTO MOXKET OBbITh CBHJIETEIBCTBOM BBICOKOW
KOMITEHCATOPHOM U pereHepaTOPHON CITOCOOHOCTH YKHMBOTHBIX
JTAHHOTO BHJIa, KOTOPBIC HY>KHO YYUTHIBATh IIPH KCTPATIOISALIAN
pe3yIpTaToOB Ha YEJIOBEKa.

KiroueBblie c10Ba: yIbTpacTpyKTypa, SUIKH, CIIEpMaTOTeHE3,
reMOKaIIUISIPHI, IPEAHNU30JIOH, THIIOKOPTUIH3M.
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