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ABSTRACT. Background. The article presents structural changes of the renal medulla in experimental traumatic skin in-
jury in rats under conditions of intravenous infusion of a colloid-hyperosmolar solution of gekoton. It was found that gekoton
acts on the structure of the body as a cytoprotector. Objective. To study structural changes of the renal medulla in case of an
experimental skin burn injury in rats under conditions of an intravenous infusion of gekoton. Methods. Macroscopic, histo-
logical, electron microscopic, laboratory, statistical analysis. The experimental study of morphological changes of the renal
medulla in case of burn disease (within 1, 3, 7, 14, 21, 30 days) under condition of exposure to 0,9 % NaCl solution and an
infusion of colloidal hyperosmolar drugs with detoxicating, rheological, energetic, antishock effect gekoton and lactoproteinum
with sorbitol has been executed in 90 male Wistar rats of 155-160 g. Results. The destruction of microvilli of limbus penicilla-
tus and the breakage of apical region epithelial cells cytoplasm of proximal convoluted tubules of the nephron are typical for the
renal medulla in rats with skin burns which were given the gekoton solution during the first three days, one and three days after
the experiment began. Conclusion. In case of an experimental skin burn of II-III grade of 21-23 % of body surface area in rats
a remarkable cytoprotective effect of gekoton on the structure of the renal medulla is a morphologic equivalent of positive
effect of an intravenous infusion of gekoton. The above-mentioned cytoprotective effect is caused by the induction of mito-
chondria hypertrophy and hyperplasia, as well as the stimulation of mitophagy which provides the removal of damaged mito-
chondria and suppresses the progress of cell apoptosis.
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Introduction

Pathogenesis and treatment of burns is a topical
and not enough elaborated issue [1].

However, it has been established that the ad-
ministration of infusions of hyperosmolar solutions
in case of experimental skin burns of II-III grades of
21-23 % body surface area has an effective influence
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over endogenic intoxication [2], which causes an
increase of catabolism level, destruction of cellular
and non-cellular components of the organs [3, 4, 5]
and which is the cause of numerous characteristic
burn disease manifestations of multiple organ fail-
ure.

The thematic justification of this research is

MORPHOLOGIA ¢ 2018  Tom 12 » No 2



conditioned by the fact that by now an analysis of
the indexes of structural changes of the renal me-
dulla in case of burn disease under conditions of
therapy with an infusion of colloidal hyperosmolar
solutions of lactoproteinum with sorbitol has not been
studied as a separate subject of research.

Research objective — to study structural
changes of the renal medulla in case of an experi-
mental skin burn injury in rats under conditions of
an intravenous infusion of gekoton.

Subject and methods of research

The experimental study of morphological
changes of the renal medulla in case of burn disease
(within 1, 3, 7, 14, 21, 30 days) under condition of
exposure to 0,9 % NaCl solution and an infusion of
colloidal hyperosmolar drugs with detoxicating,
rheological, energetic, antishock effect gekoton and
lactoproteinum with sorbitol has been executed in 90
male Wistar rats of 155-160 g.

Colloidal hyperosmolar solution gekoton which
was administered is developed in the State Institu-
tion «Institute of Blood Pathology and Transfusion
Medicine of National Academy of Medical Sci-
ences» (Lviv). The preparation contains as a colloi-
dal basis poly(0-2-hydroxyethyl) starch (average
molecular weight is 130 000 dl, molar substitution
degree is 0.4) — 5 % as well as polyatomic alcohol
xylitol — 5 %, alkalization component sodium lactate
— 1,5 %, sodium chloride — 0,8 %, potassium chlo-
ride — 0,03 %, calcium chloride — 0,02 %, magne-
sium chloride — 0,01 %. Ion composition of the solu-
tion has the following structure: Na' — 2707
mmol/L, K" — 4,0 mmol/L, Ca™ — 1,8 mmol/L, Mg""
- 1,1 mmol/L, CI' - 146,6 mmol/L,
CH;CH(OH)COO™ — 133,8 mmol/L. Theoretical
osmolarity of the study drug is 890 mosmol/L, three-
fold osmolarity of an isotonic NaCl solution and
blood plasma osmolarity [6].

The maintenance and procedures with the ani-
mals were executed in accordance with «General
Ethical Principles for Experiments in Animals» ap-
proved by the First National Congress on Bioethics
(Kiev, 2001), and they were regulated by the rec-
ommendation of «European Convention for the Pro-
tection of Vertebrate Animals used for Experimental
and Other Scientific Purposes» (Strasbourg, 1985)
and the provisions of the «Regulations of Preclinical
Safety Evaluation of Pharmacological Agents
(GLP)».

The animals were divided into 7 groups: I — un-
treated animals; II, III, IV — rats without a thermic
injury to which a separate infusion of 0,9 % NaCl
solution, gekoton and lactoproteinum with sorbitol
in dose of 10 ml/kg, respectively, was given; V, VI,
VII — animals with burns which were given the study
substances according to the similar schedule and
similar dose regime.

A burn (after an appropriate premedication)
was caused by an application of four copper plates to
lateral areas of an animal’s trunk (two plates on ei-

ther side) which had been preliminary put into water
with constant temperature 100 °C for six minutes.
The total burn area in rats of the above mentioned
weight was 21-23 % with an exposure 10 s, that is
enough to form a burn of II grade — a dermal surface
burn (former III-A grade) and to cause a state of
shock of medium severity.

The study solutions were administered intrave-
nously during 5-6 min. in a dose of 10 ml/kg-BW.
The infusion was administered into the inferior vena
cava where a catheter was inserted through the
femoral vein in aseptic conditions. The catheter in-
serted into the femoral vein was stitched under the
skin. Its lumen was filled with a titrated solution of
heparin along the whole length (0,1 ml of heparin
for 10 ml of 0,9 % NaCl solution) after each admini-
stration of the substances. The solutions were ad-
ministered first 1 hour after modelling a pathological
state, further infusions were administered daily dur-
ing 7 days in total.

Our previous studies demonstrated that without
any pharmacorrection on the background of skin
burn injury all male rats died on 9" day of the ex-
periment and on 7™ day the lethality was 80 %.

In the group of animals with skin burn injury
which were given 0,9 % NaCl solution a progressive
increase of lethality rate from 5 % in one day to 11
% within the period from 4™ to 7" day with the fol-
lowing gradual decrease of this index value to 3% in
the period from 22" to 30" day after skin burn has
been detected. The total lethality rate in the group of
male rats which were given 0,9 % NaCl solution was
43,5 %. A separate medical course therapy given to
rats with skin burn injury with the use of gekoton
similar to the one with lactoproteinum with sorbitol
considerably prevented the death of the animals dur-
ing all the period of monitoring.

The statistical analysis of the investigation re-
sults was executed in the package STATISTICA 5,5
(it belongs to the Centre of New Information Tech-
nologies of Vinnytsia National Medical University
of M. 1. Pyrogov. License NeAXXR910A374605FA)
with the use of nonparametric methods of evaluation
of the results obtained. The correctness of distribu-
tion of the signs according to each of the obtained
rows, average values according to each sign which
were studied and standard deviations were assessed.
The confidence of difference in values between in-
dependent quantitative values was determined with
the use of Mann-Witney U-test.

Sampling was executed under anesthesia. The
animals were decapitated and after that abdomen
opening was executed and small pieces of the renal
medulla were cut out with a blade. The material for
morphological studies was elaborated according to
general methods.

Ultrathin sections were prepared with the use of
an ultramicrotome LKB, they were examined and
shoot on an electronic microscope [IEM-125K. Semi-
fine sections were dyed with toluidine blue and me-
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thylene blue — azure II. Histologic sections were
dyed with heamatoxylin pikrofuksin and heamatoxy-
lin eosin. Morphometric studies of histologic prepa-
rations were executed with the use of a microscope
Olympus BX 51. The obtained results were statisti-
cally elaborated with the use of Student’s t-test.

An electron-microscopic study was executed on
the basis of the Department of Electronic Micros-
copy (Academic Adviser Prof. L. O. Stechenko) of
the Institute of Pathology Problems of Bogomolets
National Medical University.

Research results and discussion

The destruction of microvilli of limbus penicilla-
tus and the breakage of apical region epithelial cells
cytoplasm of proximal convoluted tubules of the
nephron are typical for the renal medulla in rats with

skin burns which were given the gekoton solution
during the first three days, one and three days after the
experiment began (Fig. 1).

These modifications were observed on the
background of destruction of mitochondria, forma-
tion of lysosomes and autophagosomes (mito-
phagosomes). Most often the mitochondria pathol-
ogy is expressed in matrix focal clearing, partial or
total disappearance of cristae, swelling, damage of
internal membrane integrity. The internal membrane
of some mitochondria is not detected and the organ-
elle is converted into a vacuole, but such vacuoles
are bigger than primary vacuoles (which are detected
in cytoplasm of epithelial cells in a norm) and the
residues of the cristae or the internal membrane al-
low their origin to be specified from mitochondria.

Fig. 1. Destruction of microvilli of limbus penicillatus and the breakage of the apical region of epithelial cells cytoplasm of
nephron proximal convoluted tubule in the renal medulla in a rat with skin burn injury which was given gekoton once daily since the
beginning of the experiment. Autophagosomes (mitophagosomes are densely filled with a content of high electron density) are
indicated with arrows. 1 — destructed microvilli; 2 — broken apical region of an epithelial cell’s cytoplasm; 3 — mitochondrion; 4 —

basic membrane. x18000.

While assessing the state of mitochondria it is
important to emphasize morphological signs of irre-
versibility of their changes. First of all they are: de-
struction of the membrane limiting the mitochon-
drion that results in decomposition of the organelle.
A sign of irreversible changes of a damaged mito-
chondrion is also its fusion with a lysosome what
leads to cristac homogenization and to the creation
of an autophagosome (a mitophagosome) which
looks like a vacuole densely filled with quite a ho-
mogenous material consisting of osmiophilic and
osmiophobic areas (Fig. 1). In some mito-
phagosomes the residues of membrane and/or globu-
lar inclusions of high electron density remarkably
seen on the background of electronically-transparent
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matrix surrounded with the conserved organelle’s
membrane are detected.

The described phenomenon completely meets
the picture of selective form of mitochondria auto-
phagy or mitophagy [7], which final stage is a com-
plete (or partial) digestion of phagosome’s content
and the release of the latter out of cytoplasm.

It should be noted that the mitophagy quite of-
ten is not associated with destruction of microvilli of
limbus penicillatus and the breakage of apical region
an epithelial cell’s cytoplasm (the mitophagy has an
adaptive nature). But sometimes the mitophagy is
associated with destruction of microvilli of limbus
penicillatus and the breakage of apical region of an
epithelial cell’s cytoplasm (adaptation upset). As a
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rule the mitophagy is registered on the background
of moderate increase of number and size of mito-
chondria (compensatory reaction). It cannot be ruled
out that it is a moderate mitophagy that makes pos-
sible a complete or partial conserving (the basic area
of cytoplasm remains undamaged) the epithelial cell
and the area of basement membrane adjacent to it.
The basement membrane appears quite homogenous
and it consists of small-globular material of moderate
electronic density.

Within 3 days after the skin burn mitochondria
of different form and size (giant mitochondria, mito-

o T

chondria with constrictions and buds of different
form) are detected in cytoplasm of epithelial cells of
renal tubules (Fig. 2). This phenomenon meets the
established view [8] about the new growth of mito-
chondria in the way of budding. The process of mi-
tochondria hypertrophy and hyperplasia is per-
formed on the background of selective autophagy of
a part of them. On the final phase of their develop-
ment the autophagosomes look like autophagic
vacuoles filled with electronically transparent con-
tents.

Fig. 2. Peritubular blood capillary and renal collecting tubules in the renal medulla of a rat with skin burn injury to which was
given gekoton during 3 days, 3 days after the experiment began. Mitophagosomes with partly lysed content are indicated with
single arrows; autophagic vacuoles are indicated with double arrows. 1 - capillary lumen; the nucleus of an epithelial cell; 2 —
giant mitochondrion in cytoplasm of an epithelial cell of renal collecting tubule. x5000.

These vacuoles’ form and size are approxi-
mately correspondent to the form and size of mito-
chondria, that is why there is a reason to consider that
not only «old», but also “young” mitochondria in the
phase of «budding» can be injured (and lysed as a
consequence of the autophagy).

In this follow-up period the wall of peritubular
blood capillaries conserves its typical structure. In
the lumen of blood microcirculation vessel some-
times the cell debris is detected (most often the resi-
dues of lysed red blood cells).

The processes of mitophagy, destruction of cer-
tain groups of mitochondria, as well as mitochondria
hypertrophy and its new growth (budding of large
mitochondria and small mitochondria formation) are
typical for the cells of the renal medulla in rats with
burns 7 days after daily injection of gekoton. The
fact that the above mentioned processes are moder-
ate and they are not associated with either apoptotic
or necrotic cell disruption is the evidence of its ef-

fectiveness. Under these conditions, particularly, the
microvilli of limbus penicillatus of epithelial cells of
proximal convoluted tubule of the nephrons conserve
their structure undamaged. There is a gradient of mo-
tion (transport) of autophagic vacuoles directed to
apical area of epithelial cells cytoplasm and a similar
gradient of mitochondria damage and forming of
mitophagosomes. This is what can allow us to ex-
plain the resistance of cytoplasm basal areas (and
then, basement membrane) and the tendency of api-
cal areas of cytoplasm (and microvilli of limbus
penicillatus related to them) to destruction. Even if the
microvilli of limbus penicillatus conserve their struc-
ture there is a tendency to accumulate mitochondria
with cleared matrix and with destroyed cristae, mito-
phagosomes, autophagic vacuoles and areas of auto-
phagic lysis on the apical pole of cytoplasm of epithe-
lial cells (Fig. 3). We have never registered such a
phenomenon in the norm.
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Fig. 3. Accumulation of mitochondria with signs of destruction, mitophagosomes, autophagic vacuoles and autophagic ly-
sis areas on the apical pole of an epithelial cell of the proximal convoluted tubule of the nephron in the renal medulla in a rat with
skin burn injury which were given gekoton solution during 7 days after the beginning of the experiment, 7 days after the experi-
ment had begun. Autophagic vacuoles are indicated with arrows. 1 — structurally conserved microvilli of limbus penicillatus; 2 -
mitochondrion with cleared matrix and destructed cristae; 3 — area of autophagic lysis. x24000.

In some cells of the renal medulla in rats with
skin burn injury to which gekoton solution was ad-
ministered during 7 days after the beginning of the
experiment, 14 day after the beginning of the ex-
periment a massive autophagic cytoplasm vacuoliza-
tion was noted. Even in cases when such a massive
autophagic vacuolization has focal (areal) nature, it
leads to cell-cell collaboration disorder. This results,
particularly, in epithelial cells removal (exfoliation)
in the tubular lumen. In such cells some signs of
excessive mitophagy (microautophagy is converted
into marcophagy) have been detected: the autopha-
gic vacuoles are fused with each other (as well as
with separate mitophagosomes) and form lysis areas
limited by the membrane.

The removal of the contents of single vacuoles
is executed by virtue of fusion of membranes of an
autophagic vacuole with plasmatic membrane of a
cell and, in this case, the separating (with an outside
medium) function of the plasmalemma is conserved.
However, in case of massive autophagic vacuoliza-
tion the vacuoles and mitophagolysosomes fusion
(in different phases of maturation) results in «vacuo-
lar explosion» when the membrane is fragmented
into “pieces” and its separating function levels out.
The areas of autophagic lysis are burst out through
the cytomembrane, initiating in this way the pro-
gress of necrotic destruction of a cell (Fig. 4).

The excess of mitophagy in cytoplasm of
epithelial cells of the renal tubules within the indi-
cated period of time is demonstrated not only on the
level of one cell (resulting in massive vacuolization
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of cytoplasm), but on the level of groups of epithe-
lial cells (a peculiar «summarized excess» in the
form of total increase of mitophagosomes in the epi-
thelium of the tubules). This is remarkably regis-
tered in semifine sections (Fig. 5) with a presence of
numerous clumps of mitophagosomes in the cyto-
plasm of epithelial cells of tubular walls and in the
cytoplasm of epithelial cells which are exfoliated
into the tubular lumen.

We have not detected the processes of mito-
phagy and hypertrophy and new growth of mito-
chondria in the cells of the renal medulla in rats with
skin burn injury to which gekoton solution was ad-
ministered during 7 days after the beginning of the
experiment, 21 and 30 days after the beginning of
the experiment. During this period of follow-up a
segmental, irregular reduction of areas of hyperos-
motic cytoplasm, their clasmatosis, subtotal (and
sometimes, total) peeling the deformed and frag-
mented hyperosmotic cells off the basal membrane
has been detected (Fig. 6). This phenomenon re-
minds the phenomenon of anoikis which The No-
menclature Committee on the Cell Death proposes to
consider a kind of classical apoptosis [9].

Nowadays in scientific literature [7, 9] the fol-
lowing types of cell death are mentioned: 1) macro-
autophagy (or the autophagy itself); 2) microauto-
phagy or selective autophagy to which particularly
belongs the mitophagy. The paradox of autophagy
phenomenon consists in the fact that it can be not
only a variation of realization of thanatogenic signal,
but, on the contrary, the cell’s survival programme.
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After skin burn injury under conditions of an infu-
sion of gekoton we have observed two kinds of mi-
tochondria death in the cells of the renal medulla: 1)
breakdown of the cristae and limiting membranes

with the following organelle disintegration (that can
be assessed as a component of necrotic modifications
in the cell); 2) mitophagy.

Fig. 4. An epithelial cell with the signs of an excessive areal autophagic vacuolization in the lumen of proximal convoluted
tubule of the nephron in the renal medulla of a rat with skin burn injury which was given gekoton solution during 7 days after the
beginning of the experiment, 14 days after the beginning of the experiment. Mitophagosomes are indicated with single arrows;
autophagic vacuoles are indicated with double arrows. 1 — nucleus of an epithelial cell; 2 — fusion area of vacuoles and mito-
phagosomes with formation of a locus of partial necrosis; 3 —microvilli of limbus penicillatus. x8000.

Fig. 5 Numerous clumps of mitophagosomes in the
cytoplasm of epithelial cells of tubular wall (they are indi-
cated with single arrows) and in the cytoplasm of destroyed
epithelial cells (they are indicated with double arrows) in the
tubular lumen in the renal medulla of a rat with skin burn
injury which was given gekoton solution during 7 days after
the beginning of the experiment, 14 days after the begin-
ning of the experiment. Semifine section. Dying with me-
thylene blue and azure Il. x400.

If the first kind of mitochondria death is certainly
pathological, mitophagy has an adaptive nature as a
factor of mitochondria renovation and a factor of sup-
pression of mitochondrial transduction of apoptotic

signal [9]. There are certain dynamics in progress of
mitophagy which achieve their peak level 14 days
after the skin burn and becomes redundant or even
excessive. Increase of mitophagolysosomes number
and their intensive transformation into autophagic
vacuoles which ends in a massive autophagic vacu-
olization of the cytoplasm of some epithelial cells is
considered a sign of an excessive mitophagy. Such
vacuolization (the vacuole’s contents are removed
out of the cytoplasm) results in formation of numer-
ous defects of cytomembrane (the consequence of
«vacuolar explosion»), cell disruption by type of
necrosis and desquamation of the latter into the tu-
bular lumen.

Conclusions

1. In case of an experimental skin burn of II-
III grade of 21-23 % of body surface area in rats a
remarkable cytoprotective effect of gekoton on the
structure of the renal medulla is a morphologic
equivalent of positive effect of an intravenous infu-
sion of gekoton. The above-mentioned cytoprotec-
tive effect is caused by the induction of mitochon-
dria hypertrophy and hyperplasia, as well as the
stimulation of mitophagy which provides the re-
moval of damaged mitochondria and suppresses the
progress of cell apoptosis.
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Fig. 6. Irregular reduction of hyperosmotic cytoplasm
areas, their clasmatosis, subtotal peeling of deformed and
fragmented hyperosmic cells off the basement membrane
of the nephron thin tubule in the renal medulla of a rat with
skin burn injury which was given gekoton solution during 7
days after the experiment had begun, 21 days after the
beginning of the experiment. Tubular basement membrane
is indicated with an arrow. 1 — paravasal edema; 2 — tubular
lumen; 3 — paravasal cell debris; 4 — cytoplasm of an
epithelial cell. x10000.

2. During 30 days of structural modifications
progress in the renal medulla in rats which were
given the solution gekoton, the mitophagy in the cy-
toplasm of epithelial cells of renal tubules had been

characterized with full timely dynamics. The mito-
phagy reaches its peak within 14 days after skin burn
and it becomes redundant or even excessive. A sign
of mitophagy excessiveness is an increase of number
of mitophagolysosomes and their intensive trans-
formation into autophagic vacuoles, which finishes
with a massive autophagic vacuolization of some
epithelial cells the cytoplasm. Such vacuolization
(the vacuole’s contents are removed out of the cyto-
plasm) results in formation of numerous defects of
cytomembrane (a consequence of “vacuole explo-
sion”), cell disruption by type of necrosis and its
desquamation into the tubular lumen.

3. Within a long period of time after the last
administration of gekoton (21 and 30 days after skin
burn, that means, 14 and 23 days after the last infu-
sion) we have not noted the mitophagy in the cells of
the renal medulla in rats with burns. Instead of it, the
peeling of the deformed hyperosmotic cells off the
basement membrane is observed, what morphologi-
cally corresponds to a kind of classical apoptosis, that
means, to anoikis.

4. The comparison of terms of mytophagy
progress, as well as the induction of mitochondria
hypertrophy and hyperplasia in the cells of the renal
medulla in rats given gekoton, with the terms of pro-
gress of anoikis allows us to suppose that during a
certain period of time (21 and 30 days after the skin
burn) an unblocking of mitochondrial transduction
of apoptotic signal is performed. These data are not
only a morphologic sign of cytoprotective effect of
gekoton, but also an evidence of the existence of a
period of time for an optimal cytoprotective effect of
the drug in case of its short — time (a daily injection
during the first 7 days) administration.

Perspective of further studies consider that
the obtained results are a peculiar control and they
are necessary for an interpretation in comparison
with the data which are to be obtained during the
investigation of the modifications of structural com-
ponents of the renal medulla under conditions of an
infusion of other combined hyperosmolar solutions.
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KoBaabuyk O.I., YUepkacos B.I'., [Iactyxosa B.A., Majikos O.B. MopdoJioriunmii ctanH Mo3koBoi pe-
YOBHHM HUPKM LIYPiB NPH eKCclIepUMEHTAIBbHIN omikoBiil TpaBMi mKkipu 3a ymMoB 3acTocyBanHs iHQY3ii re-
KOTOHY.

PE®EPAT. IlepeaxymoBH. AKTyaJIbHICTh 1aHOT pOOOTH OOYMOBIIEHA THM, IO B IaHWI Yac aHaITI3 MOKa3HH-
KIB CTPYKTYPHHX 3MiH MO3KOBOI PEYOBHHH HUPKHU B pa3i OIMIKOBOI XBOPOOH B yMOBax Tepariii iHpY3i€r0 KOJIOITHUX
rifnepoCMOJIIPHUX PO3YMHIB HE IPECTAaBICHHUH SIK CAMOCTIHHMIT penMeT pociimkeHHs. CTaTTs IPUCBsUeHa CTPY-
KTYpPHHM 3MiHaM MO3KOBOi PEUYOBMHU HUPKH ILIYDIB IPHU EKCIIEPUMEHTAIbHIM TpaBMi IIKIpH B yMOBaX BHYTPIllI-
HBbOBEHHOT 1H(Y3i1 KOJIOIIHO-TIEPCOMOJIIPHUM PO3YMHOM I'€KOTOHY. BCTaHOBIIEHO, 1110 T€KOTOH i€ SIK UTOIPO-
Tekrop. Meta. JloCiPKeHHsI CTPYKTYPHHUX 3MiH MO3KOBOI PEYOBHHHM HUPKH y pa3i eKCIIepUMEHTalIbHOI TpPaBMHU
IIKIpY IIYpiB 32 yMOB BHYTPILIHROBEHHOTO BBE/ICHHS reKoTOoHY. MeToan. MakpocKoIiuHi, ricTONOTuHI, eJIeKTpo-
HHOMIKPOCKOIIIYHI, J1a0OpaTopHi, CTaTHCTUYHOTO aHaii3y. EkcrnepuMeHTanbHE TOCIIDKEHHS MOP(HOIOTiYHHUX
3MiH MO3KOBOI PEUYOBHHM HHMPKH IPH OMIKOBiH xBopobi (mpotsrom 1, 3, 7, 14, 21, 30 a#iB) 3a ymoB BruuBy 0,9%
pozurHy NaCl i iH}Yy3ii KOIOITHAX TIMepOCMOISIPHUX TIPETIApaTiB 3 JETOKCHKAIIITHAM, PEOTOTIYHUM, €HepreTHd-
HHUM, TIPOTHIIOKOBIM e(eKTOM TreKoToHa Oyno mposeneHo Ha 90 mrypax-camipsix JiHii Wistar Baroto 155-160 r.
PesysnbTaTu. 3MiHU MIKPOLMPKYJSLii Ta pyWHYBaHHS LUTOIUIA3MH €MITENaJbHUX KIITHH amiKalbHOTO BiJJIUTy
MPOKCHUMAJIbHUX 3BUBUCTUX KaHAIIBIIIB HE(YPOHY XapaKTepHi JUlsi MO3KOBOI PEYOBHHH HUPKH HIyPIB 3 OMIKOM IIIKi-
pH, SIKi OTPUMYBAJIM PO3YMH FEKOTOHY IPOTATOM IEPIINX TPHOX AHIB MICIS NMOYATKy €KCIIEpUMEHTY. BUCHOBOK.
[pu excniepumentansaoMy omiky mikipu II-II1 crynens miomero 21-23% noBepxHi Tina 1LypiB Micis BBEISHHS
TeKOTOHY BH3HAUYA€THCS IMO3UTHBHUN IIUTONPOTEKTOPHUN eeKT Ha MO3KOBY PEYOBHMHY HHMPKH, 10 € Mopdooriy-
HHMM €KBIBJICHTOM HO3UTUBHOTO €()eKTy BHYTPILIHBOBEHHOI'O BBEIICHHsI F€KOTOHY. BuIle3raianuii 1M TONPOTEK-
TOPHUH e(eKT 00YMOBIICHHUI IHIYKITI€I0 TinepTpodii MITOXOHpIH Ta rinepruiasii, a TAKOK CTUMYJIILIEI0 MiToda-
rii, sika 3a0e3nedye BUIAICHHS MTOIIKO/DKEHNX MITOXOH/IPiH Ta NPUTHIYY€E PO3BUTOK ATONTO3Y KIIITHH.

Konrouosi ciioBa: omik, MO3KOBa pe4OBHHA HUPKH, CBITIIOBA Ta €IEKTPOHHA MIKPOCKOIIISL.

Kopanbuyk A.U., Yepkacos B.I'., IlactryxoBa B.A., Manukos A.B. Mopdonoruieckoe cocrosinue
MO3r0BOT0 Bel[eCTBA MOYeK KPBIC MPH IKCNIEPHMEHTATBHOI 05KOr0BOii TpaBMe KOKU NMPH yCJIOBHH NMPH-
MeHeHHsI HH(PY3UH TeKOTOHA.

PE®EPAT. IlpennocblIKH. AKTYalnbHOCTh JaHHOW paboThl 00YyCIIOBJIEHA TEM, YTO B HACTOSIIEE BpeMs
aHaJIM3 TI0Ka3aTeNnel CTPYKTYPHBIX W3MEHEHHI MO3TOBOTO BELECTBA MOYKH B Cllyyae 0)KOTOBOH 0O0JIE3HU B yC-
JIOBUAX TEpaIllu HH(bySHeﬁ KOJIJIOWAHBIX TUIEPOCMOJISIPHBIX PAaCTBOPOB HE MPCACTABJIICH KaK CaMOCTOSITEIbHBIN
npeaMet uccienoBaHus. CTaTbsl MOCBSIIEHA CTPYKTYPHBIM H3MEHEHHSIM MO3TOBOT'O BEIL[ECTBA TIOYKU KPBIC MPH
9KCIIEPUMEHTANIBHOI TpaBMe KOXH B YCJIOBHSX BHYTPHUBEHHOH HMH(Y3UH KOJUIOWIHO-TMIIEPCOMOJISIPHBIM pac-
TBOpoM rekotoHa. Ilean. MccnenoBanne cTpyKTypHBIX M3MEHEHUI MO3TOBOTO BEIECTBA IOYKHU NPH IKCIIEPHU-
MEHTAJIBHOI TpaBMe KOKH KPBIC B YCIOBHSX BBEICHHS reKOTOHA. MeToabl. MakpoCKONHYeCKne, THCTOI0Tnye-
CKHe€, 3JIEKTPOHHOMUKPOCKOIMYECKHUE, Ta00PaTOPHBIE, CTATHCTHYECKOTO aHATIN3a. DKCIIEPUMEHTAIBHOE HCCIIe-
JIOBaHHE MOP(OIOTHIECKAX U3MEHEHHI MO3TOBOTO BEIIECTBA ITOYKU IIPU 03KOTOBOI Oone3Hu (B Teuenue 1, 3, 7,
14, 21, 30 aueit) B ycioBusix BozaeiictBust 0,9% pactBopa NaCl u uH(y3uH KOUIOMIHBIX THIIEPOCMOIISIPHBIX
IpenaparoB C ACTOKCHKALMOHHBIM, PEOJIOTHYECKHM, YHEPTeTHYECKUM, IIPOTHBOIIOKOBBIM 3((EKTOM I'eKOTOHA
65110 TIpoBeneHo Ha 90 kpricax-cammuax auHUE Wistar Becom 155-160 r. PesyabTaTtsl. Vi3MeHeHHEe MUKpOLIUp-
KYJIAIU U paspylmICHUC UTOIJIa3Mbl SMMUTECIMAJIBHBIX KIIETOK allMKaJIbHOT'O OT/JCJ/Ia NPOKCUMAJIbHBIX KaHAJIbICB
HepoHa XapakTepHbIE JUIsi MO3rOBOI'O BEILECTBA MOYKH KPBIC C 0)KOTOM KOXH, KOTOpBIE MOJYy4Yalld PacTBOP
reKOTOHA B TEUCHHUE NIEPBBIX TPEX JHEW Mociie Havana kcrepuMenTa. BoiBoa. [Ipu sxcrniepuMeHTabHOM 05KOTe
koxxu I-III crenenn mnomaneio 21-23% noBepXHOCTHU TeNa KPbIC IOCHE BBEIEHUS T€KOTOHA ONPENeIAeTCsl Mo-
JIOKUTETIBHBIA [IUTONPOTEKTOPHBIN 3(Q(EKT Ha MO3TOBOE BEIECTBO IOYKH, YTO SBISIETCS MOP(OIOrHYEecKuM
SKBUBAJICHTOM IOJIOKUTENBHOTO 3((dexTa mociae BBEACHHS MeKOTOHA. BBINIEynOMSHYTHII INTONPOTEKTOPHBIIN
3¢ ekt 00ycIoBIeH HHAYKIINECH TUIIEPTPOPUH MUTOXOHIPHN M THIIEPIDIA3UH, a TAaKXKe CTUMYIISAIIEH MATO(a-
THH, KOTOpasi 00ecTeunBaeT yAaleH!e NOBPEXICHHBIX MUTOXOHAPHUHI M TIOAABIISET Pa3BUTHE AllONTO3a KIETOK.

KiroueBble c10Ba: 0X0r, MO3rOBOE BEIIECTBO MOYKH, CBETOBAsI U 3JIEKTPOHHASI MUKPOCKOTIHS.
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