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ARTICLE INFO Programmed cell death under conditions of an infectious-inflammatory process plays a
Received: 12 March. 2018 biologically exclusively positive role in the elimination of cells. Acute inflammatory process
Accepted: 30 April, 2018 is a phenomenon capable of excessive concentration of aggressive effectors of inflammation.

The aim of the work was to assess the dynamics of ultrastructural changes and early signs
of apoptosis in the kidney tissues in experimental modeling of acute pyelonephritis (AP)

UDC: 616.61-002.16-092:616.397- and concomitant diabetes mellitus (DM) of type Il and Il when conducting complex drug

008.64 correction. The work was performed on 300 adult Wistar rats, divided into 6 groups.
Fragments of the kidneys were studied and photographed in the electron microscope PEM-

CORRESPONDING AUTHOR 100-01. In the kidneys of animals of the group, where traditional medical correction was
e-mail: borisov-urol@ukr.net used after the friendly modeling of pyelonephritis and type I diabetes, it was found that the
Borysov S.0O. glomerular ultrastructure was more preserved, but part of the capillaries of the glomerulus

remained deformed with a narrowed lumen, there are signs of insufficient restoration of the
glomerular capillary network. In the group of animals using the proposed complex drug
correction, the renal structure was preserved, the capillaries of the glomerular network with
unchanged architectonics. It has been established that the traditional medical correction
did not sufficiently contribute to the restoration of damaged kidney tissue ultrastructure.
After carrying out the complex medical correction proposed by us after a friendly simulation
of an OP of DM type ll, the ultrastructure of the kidney tissue in form and structure approached
that of control animals, signs of a compensatory-restorative process appeared: most of the
podocytes were hyperplastic and hypertrophied. The podocytes of the outer leaflet were in
the active phase of activity, as evidenced by anincrease in contractile function and, possibly,
the release of urine from the cavity into the lumen of the proximal tubules. The structure of
the tubules and interstitial tissue is close to the structure of the group of control animals,
only inthe cytoplasm of the podocytes of the proximal tubules there is an increased content
of lysosomes. The ultrastructure of the glomeruli was normalized; the number of hypertrophic
podocytes of the inner leaflet with signs of enhanced protein synthesis increased. Changes
in the structures of the cortical and medulla are similar except for the state of cytotrabeculae,
where their size decreased in the medulla and signs of deformation of the plasmolemma
appeared. In experimental modeling of PD and DM of types | and ll, pronounced ultrastructural
changes in the kidney tissues were established, and manifestations of early apoptosis
processes are significantly limited. The use of the complex drug correction proposed by us
stimulates the development of the reparative processes of the kidney and moderately
activates apoptosis. The addition of multi-vector preparations (Armadin and Nuklex) to the
complex of treatment intensifies compensatory-restorative changes in the kidneys and
apoptosis, which contributes to the elimination from the renal microstructures of excess
damaged cells and aggressive effectors of inflammation.

Keywords: kidneys, ultrastructure, acute inflammation, hypertrophy, medication
correction, apoptosis, modeling.

Introduction
Studies of recent years have shown that programmable ~ conditions, which includes the infectious and inflammatory
cell death (PCD) in conditions of a variety of pathological ~Process, can probably play a biologically positive role in
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the elimination of cells, the persistence of which has a
pronounced negative effect on the organ and system organs
[11,19, 22, 23, 24, 26, 27, 28, 31]. With regard to the acute
infectious-inflammatory process, the above-mentioned
phenomenon is capable of effectively eliminating the
excessive accumulation of aggressive inflammatory effector,
which provides a favorable course of the disease [1, 12, 13,
15, 16, 19, 27, 28].

In studies of authors Vinnichenko L. N. (1980) and
Verlander J. W. (1998) [27, 28], it has been established that
kidney diseases are accompanied by a number of specific
features of programmed cell death (PCD). Thus, inhibition
of apoptosis is observed with most different morphological
variants of glomerulopathy.

At the same time, obstructive nephropathy, reflux
nephropathy, hydronephrosis, polycystitis, interstitial
nephritis, and others are accompanied by its activation,
reported by a number of researchers [1, 13, 14, 18]. It is
known that in kidneys of a healthy adult, up to 3.0% of
glomerular cells are daily exposed to apoptosis [13, 15, 20].
There are studies of a number of authors devoted to the
study of the deep mechanisms of the apoptotic process and
its major effectors [7, 10, 20, 24]. Separately, the so-called
"mitochondrial pathway of apoptosis" is isolated, which is
carried out by indirect neutralization of anti-apoptotic effects
atthe cellularlevel [1, 2, 7, 10, 25, 27]. It has been established
that factors that alter oxidative-reducing homeostasis in cells,
such as hypoxia and oxidative stress, can stimulate the
expression of regular apoptosis modulators both in vitro
and in vivo [6, 8, 9, 18, 21, 24, 29, 30]. The process of
apoptosis in a different kidney disease today is not sufficiently
studied. Modern drugs can influence the processes of
apoptosis and, in some way, correct the ultrastructural
changes of the kidneys, which require further research.

Taking into account the data obtained by us that electron
microscopic studies are highly informative in the study of
pathological changes and early dynamic processes of
apoptosis in kidney tissues, the aim of the work was to:
assess the dynamics of ultrastructural changes and early
processes of apoptosis in renal tissues in the experimental
modeling of acute pyelonephritis and concomitant diabetes
mellitus type | and Il under conditions of complex drug
correction.

Materials and methods

The work was performed on 300 adult Wistar rats, divided
into 6 groups: group A - control (30 intact animals); group B
(35 animals, acute pyelonephritis modeling); group E (50
animals, simulation of acute pyelonephritis and type |
diabetes with traditional treatment); group F (50 animals
with simulation of acute pyelonephritis and type 1 diabetes
mellitus in the complex treatment offered by us), group G
(50 animals with simulation of acute pyelonephritis and type
Il diabetes with traditional treatment), group H (50 animals
with simulation of acute pyelonephritis and diabetes mellitus
Il type with the complex treatment offered by us).

The collection of material for electron microscopic
research was carried out in an experiment conducted by the
authors Borysov S. O. with co-authors [4]. The ultra-thin
sections obtained in the experimental work were contrasted
by Reynolds E.S. [22]. The work was carried out in the
laboratory of pathoanatomical and electron microscopic
research.

In the traditional medication correction in a group of
animals with diabetes and pyelonephritis, an intramuscular
injection of antibiotic. "Hepacef" injected at a dose of 30 mg
per kg body weight 2 times a day for 14 days after the
simulation of acute pyelonephritis. With the proposed
comprehensive medical correction after the simulation of
acute pyelonephritis and diabetes mellitus, in addition to
the antibiotic "Hepacef" in the above scheme, received the
drug "Nuklex" per os at the rate of 1 kg of weight 7 mg 3
times a day and intramuscular injection of preparation
"Armadin" by 1.5 mg per 1 kg of weight 3 times a day for 14
days.

Results

In our previous study, the ultrastructure of the renal cortex
and renal medulla material of the kidney of animals of the
control group (A) was studied and described [4].

An electron microscopic study is performed on the
kidneys of animals of group E (models of AP and DM type |
with the use of traditional drug correction). While studying
the renal cortex, it was found that the capillaries in the
glomeruli have a focal length of the enlarged lumen, in which
its content of elevated electron density is located. Endothelial
cells of capillaries, mainly with unchanged ultrastructure.
However, some of them differed in the clarified cytoplasm
and the dilute arrangement of their organelles, clearly
identified fenestri (Fig. 1).
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Fig. 1. Ultrastructure of rat renal cortex (group E). Traditional drug
effect. Signs of edema of the cytoplasm of the endothelial cells of the
capillaries and the expansion of the elements of the granular
endoplasmic net in the cytotrebeculae of the glomerular capillary net.
Electronic Microphotography. x4000. Here and thereafter: RC - renal
cortex, C - capillary, CEC - capillary endothelial cell, CT - cytotrebecula,
CP - cytopodia, CV - cavernous vesicles, CF - collagen fibrils, PC -
podocyte, N - nucleus, M - mitochondria; RM - renal medulla, MC -
mesangiocyte, E - erythrocyte, GER - granulated endoplasmic reticulum,
IT - interstitial tissue, RPT - renal proximal tubules, BM - basement
membrane, GCN - glomerular capillary network.
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Basement membrane has increased tortuosity. The cavity
of the capsule is significantly narrowed in places, in this
section cytopedicules are single, short and thickened,
cytotrabeculaes are short and have a slightly electron-dense
cytoplasm. In cavity we can see a substance identical to that
of the capillary lumen.

In other areas, cytopodies and cytotrabeculaes have a
structure close to normal. Podocytes are characterized by
large cell sizes, large nuclei and shallow folds of
karyolemma. There are nucleolus in the karyoplasm. The
cytoplasm has well expressed polysomes and
mitochondria. In the podocytes of the proximal tubules, the
ultrastructure is close to normal, only in some cells there is
a decrease in the number of mitochondria and enlightenment
of the cytoplasmic matrix. In the podocytes of the distal
tubules, the devastated areas of the cytoplasm are marked
centrally. Enlightenment of the main substance is manifested
in interstition of the connective tissue. As for the electron
microscopic picture of the renal medulla of the group E
animals, we found that the capillary net of the glomeruli was
well expressed. It was established that the gaps of the
capillaries were extended compared to the control group
material, and the area of the cavity was slightly narrowed.
Enlarged electron density of lumen content. Endothelial cells
of a number of capillaries with signs of hydropic changes,
others have a structure close to the usual structure. The
majority of podocytes of the inner layer was found to have an
unmodified ultrastructure, only in some of them, expanded
tanks of the granular endoplasmic grid were installed.
Cytopodies are thickened in some places (Fig. 2).

In the proximal tubules, the part of the podocytes has a
reduced number of mitochondria, and those in the cell are
manifested with the pathology of mitochondrial and
cytoplasmic basical structures, others with an increased
number of mitochondria in the cells. In all cells, the number
of vacuoles is reduced. In the part of the podocytes of the
distal tubules there are signs of edema of the cytoplasm
and the destruction of part of the organelles with a focal
destruction of the basal strain. Interstitial tissue sites are
determined by the clarification of its main substance. Thus,
the structure of the nephron after the traditional treatment
ultrastructure is more conserved than in the group with the
simulation of acute pyelonephritis. To a greater extent
expressed large hypertrophied, with active nuclei of
podocytes, different sizes of cytotrebeculaes, there was a
large number of cytopedicules. Only certain cytotrabeculae
are slightly deformed, noticeably compressed. In the cavity
of the capsule appear freely located separate rounded forms
of the cytotrabeculaes. Capillaries have the shape and
arrangement similar in structure of the control group of
animals. They differ only in the more dense content of their
lumen and the presence of part of the endothelial cells with
signs of hydropic changes.

In a similar electron microscopic study, the kidneys of
animals of group F (model of AP and | type of diabetes and
with proposed complex of medical correction - with the use

(group E). Traditiona
drug effect. Signs of edema of the cytoplasm of the endothelial
cells of the capillaries, the processes of mesangial cells are well
expressed. EMP. x5000.

Fig. . UIrastrﬁEture of rat renal cortex (group F). Proposed
pharmacological effect. Hypertrophic podocytes with expanded
elements of the granular endoplasmic net. EMP. x3000.

of preparations of multi-vector action of Armadin and Nuklex).
In studying the renal cortex of animals, it was discovered
that the ultrastructure of the glomerular capillaries is close
to that of the control animals. Attention is drawn to somewhat
extended areas of the contents of mesangial tissue. The
capillaries in the cross section are round or close to the oval
shape. Enlargement of capillaries of regular diameter with
content of moderate density. There are isolated red blood
cells in it. Endothelial cells in the majority are unchanged,
but there are isolated cells with signs of edema (Fig. 3).

In a well-defined cavity there are large podocytes and
cytotrabeculaes with a large number of their intracellular
organelles, as well as individual cell fragments and bubbles
of various sizes. As for the electron microscopic picture of
the renal medulla of animals, it was found that in the renal
glomeruli the podocytes of the outer layer in the majority with
the unchanged structure. Some podocytes are in a state of
increased metabolic activity. The glomerular net capillaries
do not differ much from such a control group, but their part
has a slightly narrowed lumen. Endothelial cells with signs
of edema are found on thinned areas of the cytoplasm.
Fenestra also well-defined in this area. The brightness of
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Fig. 4. Ultrastructure of rat renal cortex (group F). Proposed
pharmacological correction. In the cavity of the capsule, fragments
of hypertrophied cytotrabeculaes are observed. EMP. x6000.
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Fig. 5. Ultrastructure of rat renal cortex (group G). Traditional drug
correction. Structures of interstitial tissue with signs of edema.
Electronic microphotography. x2500.

some capillaries is filled with moderate density, others are
more electronically dense. It contains single red blood cells
or large electron-transparent vacuoles. Mesangiocytes that
come in contact with capillaries are well-defined.

The cavity of the capsule is filed with a large number of
large cytotrabeculae of the inner layer, which has a normal
structure and is in contact with both the cytopedicules and
with each other. The cytopepidicles throughout the basal
membrane are well expressed. In the cytoplasm of the part
of cytotrabeculaes, the expansion of the elements of the
granular endoplasmic net and the edema of the intra-
mitochondrial matrix with the focal destruction of the crust,
which is possibly a sign of apoptosis in these cells, is noted.
Locally there are podocytes of large size with a large nucleus
and with an increased number of intracellular organelles,
which indicates an increase in their functional activity (Fig.
4).

Ultrastructure of proximal tubules practically unchanged.
Only in separate proximal tubules there are single vacuoles
and lysosomes. Interstitial tissue draws attention to the
increased number of cells. Ultrastructure of the distal tubules
without visible structural changes.

At the same time, we carried out an electron microscopic

study of the kidneys of animals of the G group (model of AP
and type Il diabetes with the use of traditional drug
correction). During the study of the renal cortex of animals, it
was found that in the renal glomeruli the outer layer of the
capsule led on the basal membrane, its podocytes had an
electron-enlightened cytoplasm. The cytoplasm has well
expressed polysomes and mitochondria. Detected close
contacts between adjacent podocytes. In the increased in
volume nuclei there is a margin of chromatin and in the
central zone of the nucleus, chromatin predominates in a
diffuse state. The glomerular capillaries have winding
contours. Enlargement in most of the capillaries is narrowed
and has an elevated electron density. It contains slightly
deformed erythrocytes. Endothelial cells, in general, had
signs of edema and destruction of the main part of the
organelles. However, part of bodies of endothelial cells in
structure is close to the same control group of animals. The
space of the capsule was narrowed. It should be noted that
the number of podocytes and cytotrabeculaes is reduced,
their area is also significantly reduced. They look wrinkled,
their cytoplasm is winding (Fig. 5).

Most of the podocytes and cytotrabeculaes are in a state
of destruction, in which gelization of cytoplasm is observed.
Cytopodiesare absent somewhere. In general, they have an
increased density of the cytoplasm, somewhat deformed,
their structure differs indistinct, which should be considered
an expression of apoptosis. The number of podocytes and
cytotrabeculaes in the glomerular is reduced, in the greater
part of the cytoplasm has an electron-dense appearance,
and its organelles are in a state of edema. Some podocytes
and their processes are almost unchanged. In proximal
tubules, the podocytes are in a different state: part of their
usual unchanged structure, and part with signs of alteration.
In such podocytes the cytoplasm is enlightened, that is,
with signs of edema, especially apical part of it. In the
podocytes of the distal tubules, there are also marked signs
of edema of the apical area cytoplasm and a decrease in
the number of organelles. It encounters a large number of
vacuoles and mitochondria, which are pathologically altered
(Fig. 5). In interstition focal signs of edema of the main
substance and intracellular organelles of capillaries appear.

During the study of the renal medulla of animals, it was
found that the glomerular capillaries have slightly winding
contours. Endothelial cells have signs of cytoplasmic
edema. Other endothelial cells encountered a reduced
number of organelles, expanded in the subtle parts of the
cytoplasm. Some endothelial cells contained signs of
activation of the cytoplasmic structures. The content of the
lumen of capillaries of moderately elevated electron density.
Podocytes and cytotrabeculaes of large size, densely filling
the cavity of the capsule. They were with a slightly enlightened
cytoplasm. Cytoplasm is regularly located along the
basement membrane. Somewhere they have an electron-
dense cytoplasm. Some cytotrabeculaes with deep
degenerative changes (Fig. 6). They are located between
the podocytes with unchanged ultrastructure. In proximal
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and distal tubules, there are podocytes with unchanged
structure and with signs of pathological changes in
mitochondria and slightly enlightened cytoplasm. In the
podocytes of the proximal tubules there are different sizes of
lysosomes, which indicates the increased need for cells to
dispose of its damaged elements. In the interstices there
are manifestations of minor edema of the main substance
and the cytoplasm of the endothelial cells of the
microvessels that are located there.

Based on the results of the electron microscopic picture,
it can be thought that the traditional treatment did not
sufficiently contribute to the restoration of damaged
ultrastructure of the renal tissues.

In accordance with the tasks of the study, electron
microscopic study was carried out on the kidneys of animals
of the group H (modeling of AP and type Il diabetes in the
complex treatment offered by us with the use of drugs of
multi-vector action - Armadin and Nuklex).

In the study of the renal cortex of animals, it was
determined that in the glomeruli the podocytes of the outer
layer have an enlarged nuclei and a cytoplasm relative to the
control group material. The inner layer is characterized by
the fact that the cytopodies are present throughout the
basement membrane, and in places they are thickened.
From some cytopodies, quite large cytotrabeculaes branch
out. These cells have moderately electron-dense cytoplasm,
in which markedly increased number of organelles. In
addition, in the capsule space there are rather large
podocytes in the state of hyperplasia and hypertrophy. They
contain a large nucleus and organelles enriched in the
cytoplasm. The nucleus has a convoluted karyolemma and
its separate invaginations, which increases the surface area
of the nucleus and metabolic processes with the cytoplasm.
Nuclear chromatin is in a diffuse state. The condition of
capillaries is practically no different from that of control
animals. A smaller density of contents in the lumen of
capillaries, close to such control animals was noted (Fig.
7).

Podocytes of PT and DT by their structure do not differ
from such control material, there is a somewhat increased
amount of lysosomes in podocytes of PT. Interstitial tissue
has places slightly enlightened amorphous connective
tissue substance and a large number of its large cells with
large nuclei.

In electron microscopic study of the renal medulla found
that the ultrastructure of the renal glomerulus is well
expressed. Podocytes of the outer layer have (like in the
renal cortex) increased nucleus and cytoplasm compared
with the control group. In the nucleus, chromatin diffuse state
predominates, and in the cytoplasm an increased number
of polysomes, elements of the granular endoplasmic net,
mitochondria, and Golgi complex. Most of the glomeruli
capillaries in the lumbar cut have correct round or oval shape.
Enlightenment of capillaries is slightly extended with
moderate electron density. Endothelial cells of capillaries
have an ordinary structure with clear fenestra. Cytopodies

g : X< - e, :
Fig. 6. Ultrastructure of rat renal medulla (group G). Traditional
drug correction. The cavity of the capsule is slit-shaped.
Hypertrophy of capillary endothelial cell, focal destruction of the
cytopedicules. Hydrophobic changes in the podocytes and
cytotrabeculaes of the glomerular capillary network. Electronic
microphotography. x4000.

: . o R
Fig. 7. Ultrastructure of rat renal cortex (group H) after the proposed
drug correction. The structure of the glomerular capillary network
with elements of activation of intracellular metabolic processes,
both in the podocytes, and in the endothelial cells of the capillaries.
Electronic microphotography. x3000.

are present throughout the length of the basement
membrane. Well defined cytotrabeculaes. Some of them
have an increased number of intracellular structures. Part of
the mitochondria is in the state of cellular degeneration,
which may be due to the increased energy requirement for
intracellular metabolic processes. Granular endoplasmic
network tanks are expanded, which may be a manifestation
of the onset of apoptosis in cells (Fig. 8).

In addition, part of the podocytes has a large size, an
elevated electron density cytoplasm, in which extended
elements of the granular endoplasmic net and edema of
the mitochondria are observed, which is also probably due
to the manifestations of apoptosis in these cells. Some of
the large cytotrabeculaes have a much narrower cytoplasm,
almost in the form of a filiform leg. Separate cytotrabeculaes
are interconnected with the same narrow processes.
Mesangial cells have unchanged structure, in some of them
in the cytoplasm there are two nuclei, or the nuclei have
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Fig. 8. Ultrastructure of the rat renal medulla (group H) after the
proposed medication correction. Podocyte of the inner leaf and
cytotrabeculaes with the extended elements of the granular
endoplasmic net and the signs of mitochondrial edema. Electronic

microphotography. x3000.

deep folds of karyolemma.

The proximal and distal tubules are unchanged, they
show well mitochondria, nuclei in the active state, as
evidenced by the chromatin, which is in a diffuse state. Well-
formed basal and apical areas of their cells. In the area of
interstitial tissue local signs of minor edema of the main
substance are detected. Cellular and fibrous elements of
connective tissue and amorphous substance without visible
structural changes.

Discussion

Taking into account the data obtained, it should be noted
that in the kidney of the animal group were we used traditional
drug correction after the common modeling of pyelonephritis
and type | diabetes, it was found that the ultrastructure of the
glomerulus is more conserved than in the group without
treatment. The cavity of the capsule is more pronounced,
but the part of the capillaries of the glomerulus remains
deformed and with a narrowed lumen. Among the podocytes
and cytotrabeculaes with normal ultrastructure, there are
often those with signs of degenerative changes of varying
degrees of manifestation, indicating that the normal
functioning of the glomerular capillary net has not been
restored, which ensures the formation of primary urine and
its filtration by the structures of the tubules. These data
supplement and improve the researches of 2011-2014 [11,
12, 17].

The use of traditional medication effects promotes the
development of reparative processes in the kidneys and
moderately activates apoptosis, proved in a number of works
[2,3,4,5,31].

The analysis of the ultrastructure of the nephron and
tubules of rats in the group with the proposed comprehensive
drug correction (with the use of preparations of multi-vector
action of Armadin and Nuklex) and its comparison with the
group with the traditional medication intervention showed
that in the group of animals using our proposed

comprehensive drug correction, the renal structure was more
preserved. The capillaries of the glomerular mesh in most
cases had an ordinary architectonics, endothelial cells were
practically restored, fenestra differed well. The lumen of the
capillaries has a high electron density. Podocytes of inner
layer differs by polymorphic changes. Among the podocytes
with normal structure there are cells with signs of their
destruction and atrophy, as well as signs of their hypertrophy,
indicating the activation of compensatory restoration
processes. Separate fragments of cytotrabeculaes are freely
located between the podocytes, which should be considered
as an expression of apoptosis. Similar fragments are
observed in the material of control animals, but in smaller
quantities. It should be noted that the cavity of the capsule in
this material is quite extensive.

As a result of the traditional treatment of animals after
the common model of pyelonephritis with type Il diabetes,
the structure of the nephron is partially restored. Podocytes
of the outer layer in the state of strengthening the protein-
synthetic and energy-forming function; in capillaries there is
an edema of endothelial cells and an elevated electron
density of its lumen. However, there are still signs of
pathological changes in the part of capillaries and, in
particular, their endothelial cells. Podocytes of inner layer in
a greater number have an electron-dense cytoplasm and
vacuolization of mitochondria, expanded granular
endoplasmic mesh tanks. Mesangial tissue is more
pronounced than that of control animals. Thus, in a
significant part of the podocytes and cytotrabeculaes there
is a rare disposition of cytopodies. The granular cluster is
concentrated in the cavity, which confirms the violation of the
barrier function and the smooth penetration of substances
from the lumen of the capillaries to the cavity of the capsule
of high molecular weight substances. In addition, in the cavity
there are isolated pinocytosis bubbles. The revealed
changes in the structure of the nephrons indicate that the
function of the formation of primary urine is disturbed. At the
same time, in parallel with the signs of alteration of the
glomerular structures, the phenomena of compensatory-
restorative nature are determined, evidence of which is the
restoration of the structure of some endothelial cells and
their fenestra, individual podocytes. However, the gaps in
capillaries have an elevated electron density. The structure
of the tubules and interstitial tissue remain with the elements
of hydropic changes. It should be noted that in the renal
medulla, the ultrastructure of the kidney tissues is more
conserved than renal cortex. It should be assumed that the
traditional drug correction did not sufficiently contribute to
the repair of damaged ultrastructure of the tissues of the
kidney. Similar conclusions were made in the works of
Bhayani S.B. with co-authors and Tirapelli L. F. with co-authors
[3, 24].

After carrying out the complex medical correction
proposed by us in the conditions of the common modeling
of acute pyelonephritis and type Il diabetes, the ultrastructure
of the kidney tissues by form and structure is basically similar
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to that of control animals. Significantly, there are signs of a
compensatory-restorative process of podocytes. Most of
these cells are in a state of hyperplasia and hypertrophy,
they are significantly enlarged in body size and explode into
a well-defined cavity. Cell cytoplasm is filled with a large
number of organelles, which confirms the enhancement of
protein-synthetic, energy-forming and other cellular functions.
Cytopodiaes and cytotrabeculaes are also enlarged, which
greatly extends the filtration zone. Capillaries are slightly
expanded, their lumen content does not differ from the similar
structures of control animals. Podocytes with signs of
alteration, as well as signs of their apoptosis, are found singly.
Somewhere in the cavity there are fragments of
cytotrabeculaes and signs of increased permeability of
substances in the lumen of the cavity of the capsule. Podocytes
of outer layer are also in the state of activating their activity,
which reflects the increase of contractile function and, possibly,
the release of urine from the cavity into the lumen of the PC.
The structure of the tubules and interstitial tissue is close to
the norm, only the cytoplasm of the PC podocytes shows an
increased content of lysosomes, which reflects the active
release of cells from their damaged elements.

Studies have shown that in the renal cortex ultrastructures
after the proposed drug correction have the following
characteristics: the ultrastructure of the glomeruli is close to
normal; increased number of podocytes of the inner layer in
a state of hypertrophy, in which signs of enhanced protein
synthesis are manifested; EC of capillaries have a much
higher restored structure compared to a group of animals
receiving traditional treatment; in the cavity of the capsule
there are cytotrabeculaes from which the fragments of the
cytoplasm are trimmed, as well as their freely located
fragments are observed; in the renal proximal tubules part
of the podocytes with the local destruction of structures. It
should be noted that changes in the structures studied in
both the renal cortex and in the renal medulla are similar
with the exception of the state of cytotrabeculae having signs
of deformation of plasmolemma and reduction of size in
the renal medulla.

Electron microscopic studies in pathological conditions,
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which were modeled in the experiment, allowed to
qualitatively analyze the changes occurring in separate cells
of the kidneys tissues in the dynamics of apoptosis. The
method of electron microscopy provides an opportunity to
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MOXITMBOCTI NIKYBANIbHOIo BNnmBy HA AUHAMIKY MPOLIECIB ANOMNTO3A B TKAHUHAX HUPOK NMPU rOCTPOMY
NIENOHE®PUTI TA CYNYTHLOMY LIYKPOBOMY OIABETI B EKCMEPUMEHTI

Bopucoe C.0., Kocmee ®.1., bopucoe O.B., MonyaHtok H.I.

BanpoepamosaHa KnimuHHa 3azuberib 8 ymosax iHQeKUiliHo-3anansHo20 npoyecy eidiepae 6iof02iHHO 8UKITIOYHO MO3UMUBHY POJlb 8
enimiHauii knimuH. focmputi 3ananbHUl npouyec - ye ssuwe, 30amHe 00 HAOMIPHO20 30CepPedKEHHST azpecusHUX eqghekmopie 3arnaneHHsl.
Memoto pobomu cmana ouyiHka OuHaMiku ynbmpacmpyKkmypHUX 3MiH ma paHHIX npoyecie arnonmosa 8 mKaHuHax HUp oK rpu
eKkcriepuMmeHmarnsHoMy MooesitogaHHi eocmpoeo nienoHegpumy (1) ma cynymHboz2o yykposozo OGiabemy (L) | ma Il munie npu
rposedeHHi KoMMIeKCHoI MedukameHmMO3HOI kopekyil. Poboma sukoHaHa Ha 300 dopocrnux wypax niHii Bicmap, po3nodineHux Ha 6
2pyn. @pasmeHmMu HUPOK meapuH eusyanu i gpomozpachysanu 8 enekmpoHHOMYy mikpockoni NMEM-100-01. Y Hupkax meapuH epynu, 0e
suKopucmosysanu mpaduuiliHy medukamMeHmMO3Hy KOPEeKUito micris crnie0pyXHb020 MoOesito8aHHs rnienoHegpumy i diabemy | muny
8usIBIIeHo, WO yrbmpacmpykmypa Kiybouka 6inbw 36epexeHa, 0OHaK YacmuHa Kaninsipie Kryboyka 3anuwaemscsi 0eghopMO8aHO 3i
38YXEHUM rpoceimoM, € 03HaKu HedoCcmamHb020 8iOHOBMNEHHS (hyHKUOHy8aHHSI Kily604K080I KaninapHoi cimku. Y epyni meapuH i3
8UKOPUCMAaHHSIM 3arpornoHO8aHOI KOMIMIeKCHOI MedukaMeHmMO3HOI KopeKuii HUpkoga cmpykmypa 6yna 36epexeHor, Kaninspu
Kny6o4ykogoi cimku i3 He3aMiHeHOK apXximeKkmoHikot. BcmaHoseneHo, wo mpaduyiliHa MedukaMeHmo3Ha KopeKuyis HedocmamHbo
cripusina 8iOHOBMEHHIO MOWKOOXEHUX yrbmpacmpyKkmyp mKaHUH HUpKu. [licrna nposedeHHs 3anpornoHo8aHOi HaMu KO MII/1eKCHOI
MeOuKkamMeHmMOo3HOI KopeKyii 8 ymosax crigdpyxHb020 modemntosarHsi 11 i LI Il muny ynbmpacmpykmypa mKaHUH HUPKU 3@ ¢bOPMOL0
i cmpykmypoto Habrnuxanacb 00 makoi KOHMPOSILHUX MEapUH, MPOS8USIUCL 03HaKU KOMIMEHCamopHO-8IOHOBHO20 rpoyecy: binbwicmb
nodoyumie 6ynu einepnna3osaHi U einepmpoghosaHi. lNodoyumu 308HIWHBLO20 fTUCMKa 3HaxXo0uuCb 8 akmueHil ¢hasi GigrbHoCMi,
po Wo c€eidyuIo Nid8UUEHHSI CKOPOYy8abHOI QOyHKUII i, MOX/IUBO, 8UBINbHEHHSI CeYi i3 MOPOXHUHU 00 Npoceimy rnpoKcUManbHUX
KaHanbyie. Cmpykmypa KaHanbuie ma iHmepcmuyitiHoi mkaHuHuU 6r1u3bka 00 CmMpPyKmMypu epynu KOHMPOJSIbHUX MeapUuH, fuwe 8
yumonna3mi nodoyumie npokcuMasnbHUX KaHanbyie gidmideHul nidsuweHul emicm nizocom. Ynbmpacmpykmypa Kiy6o4kie
HopMmarnizosyeanach,; 36inblysanach KirbKicmb einepmpogiyHux nodoyumie 8HympiwHbL020 /IUCMKa 3 03HaKkaMu rocurneHoeo binkoso2o
CuHme3sy. 3MiHU 8 cmpyKmypax KOpKO80i ma MO3K080i peyosuHU aHaroz2idHi 3a 8UHSIMKOM cmaHy yumompabekyn, de ix po3mipu
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3MeHWyeanucb 8 MO3KO08Ili pedo8uHi i 3'aensanuck o3Haku Oegopmauii nnasmonemu. lpu ekcrniepumeHmanbHoMy ModenroearHi 1 i
U I ma Il munie ecmaHo8ieHi supaxeHi yrnbmpacmpyKmypHi 3MiHU 8 mKaHUHax HUPKU, a Mposieu paHHIX rpouyecie anornmosa
cymmego obmexeHi. 3acmocyeaHHs KOMMIEeKCHOI MeOuKkaMeHmMO3HOI KopeKuii, 3anponoHo8aHol Hamu, CMUMYIIOEe pO38UMOK
pernapamusHUX npouyecie HUPKU ma MoMipHO akmusye arnonmo3d. [JodagaHHsi 00 KOMreKkcy siKysaHHs npenapamie 6acamoeeKkmopHOl
0ii (ApmadiHa ma Hyknekca) iHmeHcugikye KoMneHcamopHO-8i0HO8MI08arnbHi 3MiHU y HUPKax ma arnonmos, wo crnpuse enimiHayii 3
HUPKOBUX MIKpOCMPYKmMyp Halnuwka rMoWKOOXeHUX KIimuH ma a2pecusHux egekmopie 3anasneHHs.

KnroyoBi cnoBa: HUpKU, yrnbmpacmpyKkmypa, 20cmpe 3ananeHHs, 2inepmpocpisi, MedukaMeHmo3Ha KopeKUyis, aronmo3, MoOeslto8aHHs.

BO3MOXHOCTU NNEYEBEHOIO BO3AENCTBUA HA AUHAMUKY MPOLIECCOB AMOMNTO3A B TKAHU MOYEK MPU OCTPOM
NMUENOHE®PUTE U CONYTCTBYKOLLEM CAXAPHOM OUABETE B 3KCNMEPUMEHTE

Bopucoe C.A. Kocmee ®.U. Bopucoe A.B. Mon4aHok H.U.

BanpoepammuposaHas knemoyHas eubesib 8 ycro8usiX UHGEKUUOHHO-80cnanumensHo20 rnpoyecca uzpaem buonozau4ye cku
UCKITIOYUMETBbHO 10I0XUMEsIbHY0 POk 8 aruMuHayuu Knemok. Ocmpeili gocrianumernbsHbIl Npoyecc - 3mo sefeHue, crnocobHoe K
HadMepHOMYy cocpedomoyYeHUr az2peccusHbix 3ghgekmopos esocrnaneHus. Llenbw pabomsl cmana oyeHka OUHaMUKU
ynbmpacmpyKmypHbIX U3MEHEeHUU U paHHUX MPU3HaKo8 arornmo3aa 8 MKaHsiX MoYeK fpu sKcrepuMmeHmanbHOM MOOeTuposaHUU 0cmpozo
nuenoHegppuma (OF1) u conymcmeyrouje2o caxapHoeo uabema (CA) | u Il muna npu nposedeHuu KOMMIeKCHoOU MeduKkaMeHMmOo3HOU
Koppekyuu. Paboma ebinonHeHa Ha 300 83pocrbix Kpbicax fuHUU Bucmap, pa3deneHHbix Ha 6 epynn. ®paeMeHmMbI MoYeK usyyanu u
gomoepacgpuposanu 8 arnekmpoHHoM mukpockone NMEM-100-01. B no4ykax >Xue8omHbIX 2pynnbkl, 20e Ucronb308anu mpaoduyuoHHYo
MeduKaMeHMO3HY KOpPeKUuto rocrie coopyXecmeeHHo20 ModenuposaHus nuenoHegppuma u duabema | muna ycmaHo8/1€HO, Ymo
ynbmpacmpykmypa Krybouka bornee coxpaHeHHasi, 00HaKo Yacmb Karnusisapos Kiybouka ocmasanack 0e¢hopMUpO8aHHOU C CyXEHHbIM
rpoceemom, ecmb Mpu3HaKu HedocmamoyYyHO20 80CCmMaHo8IeHUsT (hyHKUUOHUPosaHuUsi Kiyboukoeol KanumnnaspHol cemu. B epynne
JKUBOMHBIX C UcConb3o8aHueM npedrnoxeHHoU KomnekcHol medukameHmOo3HoU KoppeKkyuel noyeyHass cmpykmypa byna coxpaHeHa,
Kanunnsapsl Kny604ko8ol cemu ¢ HEU3MEHEHHOU apXumeKmoHUKOU. YcmaHoeneHo, 4mo mpaduyuoHHasi MeOUKaMeHmMOo3Has KOPPeKyusi
Hedocmamoy4HO crocobcmeogana 80CCMaHOB/IEHUI MO8PEXOEHHbIX ynbmpacmpykmyp mkaHel noyku. llocne npoeedeHu s
npednoXeHHOU HamMu KOMIIeKCHOU MeduKkaMeHmMO3HOU KoppeKkuuu rocre codpyxecmeeHHoeo modenuposaHusi Of 3 CA Il muna
ynbmpacmpyKkmypa mkaHu noyku rno ¢oopme u cmpykmype npubnuxanacb K makogol KOHMPOIIbHbIX XUBOMHbIX, MPOSI8UIUCH MPU3HaKU
KOMIeHcamopHOo-80cCmaHo8uUmMe ibHo2o npoyecca: bonbwuHcmeo nodoyumos 6binu 2unepnnasuposaHbl U 2unepmpoghup 08aHsl.
lModoyumsbl HapyXHO20 nucmKa Haxoousnucb 8 akmueHoU ¢hase OesnbHOCMU, PO YMO ceudemesibCmeos8asio MoebiueHue
cokpamumenbHOU OyHKUUU U, 803MOXHO, 8bIC80OOXOeHUE MOYU U3 1010CMU 8 MPOC8eMm NPOKCUMarbHbIX KaHanbuyes. Cmpykmypa
KaHanbues u uHmepcmuyuanbHol mkaHu 61uska Kk cmpykmype epynbl KOHMPOSbHbLIX XUBOMHbIX, MOMbKO 8 yumonnasme nodoyumos
MPOKCUMaribHbIX KaHanblyeg OmMeYeHo MosbieHHoe codepxaHue Nu30CoM. Ynbmpacmpykmypa Kiybo4Kko8 HOpManu3oebieanacs;
yg8enu4yueasnoch KOu4ecmeo aurnepmpoguyecKkux nodoyumos 8HympeHHe20 JIUCmKa C fpu3Hakamu ycuneHHo2o 6efikogoeo cuHmesa.
VIsmeHeHuUs1 8 cmpyKkmypax KOPKO8020 U M03208020 8eulecmea aHano2uyHble 3a UCK/IIoYeHUeM cocmosiHus yumompabekyn, ede ux
pa3mepbl yMeHbWanuchb 8 M032080M 8ewecmee U Mosensanuch fnpudHaku degpopmayuu rnasmonemmsl. [1pu aKcrnepumMeHmanbHOM
modenuposaHuu Of1 u CA | u Il munos ycmaHo8meHb! 8bipaxeHHble ybmpacmpyKmypHble USMEHEHUST 8 MKaHSX MOYKU, a MposieieHust
paHHUX Mpoueccos arornmo3a CywecmeeHHO oegpaHuyeHbl. [TpumeHeHUe KoMIeKcHoU MeduKkaMeHmOo3HOU KOppeKyuu, rnpedroxXeHHoU
Hamu, cmumynupyem pasgumue pernapamusHbIX MPoyeccos8 MoYKU U yMepeHHO akmusupyem arnonmo3s. [JobasneHue 8 KoMriiekc
nieyeHuUs npernapamos MHO208eKmopHoao Oelicmeus (ApmaduHa u Hyknekca) uHmeHcuguyupyem KOMIeHcamopHOo-
80CCMaHoO8UMEbHbIE U3MEHEHUsT 8 Mo4Ykax U arnornmo3, Ymo crocobecmeyem 3ruMuHayuu u3 rnovyeyHbIX MUKpocmpykmyp u3bbimka
r108pexx0eHHbIX KIemoK U agpeccusHbIX 3¢ghghekmopos eocnaneHus.

KnioueBble cnoBa: royku, ynbmpacmpykmypa, ocmpoe eocnaneHue, aunepmpogusi, MeOuKkaMeHmMo3Hasi KOpPeKyusi, arnornmoas,
MoOenuposaHus.
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