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A burn wound occurs as a result of exposure to high-temperature skin or chemicals
and is a serious injury with systemic effects. The problem of treatment of thermal
trauma is urgent for modern medicine. Despite the fact that the overall mortality rate
has dropped significantly in recent years, research about the development of new
treatments and technologies for patients with skin burns is extremely important. The
aim of the study is to research the features of electron microscopic changes in the skin
of rats during the month after burns of ll-lll degree against the background of the
introduction of the first 7 days of 0.9% NaCl solution. Studies were performed on 180
laboratory white rats-males weighing 155-160 g. In the course of the experiment, the
animals were divided into 2 groups: 1 - rats without thermal injury, which were infused
with 0.9% NaCl solution at a dose of 10 mil/kg; group 2 - rats which infused 0.9% NaCl
solution at a dose of 10 ml/kg for 7 days after skin burns. Burning skin damage was
caused by applying to the lateral surfaces of the trunk of rats for 10 seconds four
copper plates, heated in water at a constant temperature of 100°C. The total area of skin
lesion in rats was 21-23%. Shaving of the lateral surfaces of rats' trunk, catheterization
of veins, staging of skin burns, and decapitation of animals (after 1, 3, 7, 14, 21 and 30
days) were performed under intravenous propofol anesthesia (calculated at 60 mg/kg
body weight). Preparations for electron microscopic examination were prepared according
to the standard procedure. The data obtained were studied using a PEM-125K electron
microscope. Electron microscopic studies of the skin of animals after thermal trauma
under the conditions of application of 0.9% NaCl solution have found that in the early
stages of the experiment - the stage of shock and early toxemia (1, 3, 7 days) compensatory
and adaptive changes of its structural components are combined with signs of destructive
disorders. In the epitheliocytes of the epidermis of the affected area of the skin is the
destruction of nuclei and cytoplasm. Vascular disorders in the dermis are combined with
changes in fibroblasts, an intercellular substance of fibrous connective tissue. In the
late stages of the experiment - the stages of late toxemia and septicotoxemia (14, 21 and
30days), there is a further development and deepening of destructive-dystrophic changes
of all structural components of the affected skin, they become irreversible. The processes
of granulation tissue formation, its transformation into connective tissue, as well as
marginal epithelialization are slow. This morphological condition of the burn wound
indicates the need for the use of corrective drugs to reduce destructive changes and the
activation of regenerative processes in the area of skin lesions.

Keywords: skin burns, electron microscopic changes, burn wound, epidermocytes,
0.9% NaCl solution.

Introduction

Thermal trauma, especially in its severe course, poses  the cells and tissues of the body, endogenous intoxication,
a great threat to human life. Violation of functions of vital ~ impaired immune reactivity [16]. The latter, together with
organs causes the development of metabolic disorders in  high contamination of burn wounds with microflora, leads
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to the development of purulent processes and a high risk
of generalization of infection. Microflora, spreading through
the lymphatic and circulatory systems, worsens the course
of the wound process. With inadequate treatment,
prolonged stress leads to a transition from dysfunction to
functional failure [8, 10-12]. It has been established that
the pathogenic mechanism of pathological changes in burn
disease is the numerical morphofunctional changes in the
area of the affected area [3, 21].

The burn wound acts as a trigger mechanism that
triggers all chains of pathogenesis of thermal trauma.
Despite the fact that it is the systemic disorders that cause
the lethal consequences and severe complications of burn
disease, the treatment of the burn wound itself should be
given importance, because the timely termination of
pathological processes in the wound focus can significantly
reduce the degree of damage to vital organs [2, 5, 13, 15,
20]. That is why it is important to study the features of skin
morphological changes in conditions of thermal trauma at
the optical and electron microscopic levels, which will be
the basis for a better understanding of pathological
processes in the burn wound and the development of
effective treatments.

The purpose of the study is to research the
characteristics of electron microscopic changes in the skin
of rats during the month after the burn of the II-lll degree
against the background of the introduction of the first 7
days of 0.9% NaCl solution.

Materials and methods

Studies were performed on 180 laboratory white rats-
males weighing 155-160 g. In the course of the experiment,
the animals were divided into 2 groups: group 1 - rats
without thermal injury which infused 0.9% NaCl solution at
a dose of 10 ml/kg for 7 days; group 2 - rats, which after a
thermal injury of the skin for 7 days were infused 0.9%
NaCl solution at a dose of 10 ml/kg. Skin burn was caused
by applying to the pre-depilated lateral surfaces of the trunk
of rats for 10 seconds 4 copper plates (two plates with an
area of 13.86 cm? on each side), which were pre-heated
for 6 minutes in water at a constant temperature of 100°C
[1, 7]. The total area of skin lesion in rats was 21-23%. All
solutions were injected into the inferior vena cava after
catheterization in aseptic conditions through the femoral
vein. Shaving of the lateral surfaces of rats' trunk,
catheterization of veins, staging of skin burns and
decapitation of animals were performed under the
conditions of intravenous propofol anesthesia (at the rate
of 60 mg/kg of body weight of the animal) [4]. Bioethics
Committee of National Pirogov Memorial Medical University,
Vinnytsya (protocol Ne1 from 11.04.2016) found that the
studies were carried out taking into account the
recommendations of the European Commission on
conducting animal and animal health studies, medical
recommendations of the State Pharmacological Center of
the Ministry of Health of Ukraine and "Rules to Clinical

Pharmacovigilance (GLP) Clinical Safety Assessment".

For further in-depth study, we selected ultrastructural
changes in the skin after 1, 3, 7, 14, 21 and 30 days from
the start of the experiment. For ultrastructural examination,
small pieces of skin were fixed with 2.5% glutaraldehyde
solution on phosphate buffer (pH 7.4). Further fixation was
performed with 1% OsO4 solution. Dehydrated in a series
of alcoholic solutions of increasing concentration.
Contrasted with uranyl acetate, was enclosed in a mixture
of araldite with epoxy resins [9].

Electron microscopic studies were performed with the
help of Doctor of Biological Sciences Prof. K.S.Volkov
(Department of Histology and Embryology of the Higher
Educational Institution "Gorbachevsky Ternopil State
Medical University, Ministry of Health of Ukraine"). Ultrathin
sections were obtained on an LKB-3 ultratome (Sweden)
and contrasted them on copper support mesh uranyl
acetate and lead citrate according to Reynolds. The data
obtained were studied using a PEM-125K electron
microscope.

Results

Electron microscopic studies of the skin of rats after
thermal trauma under the conditions of application of 0.9%
NaCl solution after 1 day have found that its structural
components are characterized by reorganization
characterizing the reactive changes of the organ to the
damaging factor.

Destructive changes of the epidermocytes are found in
the central areas of the affected skin burn. In cells of the
basal and spinous layers pyknotic with homogeneous
karyoplasm nucleus are observed. Perinuclear spaces are
enlarged. Areas of destruction of karyolemma are also
available. Damage to the cytoplasm is manifested by the
destruction of organelles. Mitochondria are swollen with
electron-light matrix and destructed cristae, some of them
in the form of vacuole-like structures. The hyaloplasm is
osmiophilic, the tonofilaments are clearly outlined in it,
some of them are fragmented. The extracellular spaces
are enlarged, the damage of desmosomal contacts is noted
(Fig. 1).

Semidesmosomal contacts with the basement
membrane are also damaged, it is unevenly thickened,
poorly contoured.

The epidermocytes of the spinous and granular layers
are destructively altered. Kernels, pyknotic, with electron-
dense karyoplasm, indistinctly contoured. The cytoplasm
is homogenized, osmiophilous, fragmentation and
disintegration of the tonofibrils are present. In the cells of
the granular layer, large, irregularly shaped keratohyalin
lumps are observed (Fig. 2).

In the dermis there is swelling of the amorphous
component of the intercellular substance, fragmentation
and lysis of collagen fibers. In the affected areas there are
lymphocytes, degranular basophils and neutrophils, which
reflects the inflammatory process in the dermis.
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Fig. 1. Submicroscopic changes of the epidermocytes of the basal
and spinous layers after 1 day after burn injury with the introduction
of 0.9% NaCl solution: 1 - epidermocyte nucleus, 2 - epidermocyte

Fig. 3. Ultrastructural changes of the components of the dermis 1

day after burn injury with the introduction of 0.9% NaCl solution: 1 -

destructured fibroblast nucleus, 2 - fibroblast cytoplasm, 3 -

intercellular substance swelling, 4 - fibrous structures lysis. x14000.
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Fig. 5. Submicroscopic changes of epidermocytes 3 days after
burn injury with the introduction of 0.9% NaCl solution: 1 - pyknotic
nucleus, 2 - damaged cytoplasm. x12000.
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Fig. 2. Submicroscopic changes of the epidermocytes of the
granular layer 1 day after burn injury with the introduction of 0.9%
NaCl solution: 1 - pyknotic nucleus, 2 - homogenized cytoplasm.
x12000.

Fig. 4. Ultrastructural changes of the blood capillary of the dermis
of the skin after 1 day after burn injury with the introduction of
0.9% NaCl solution: 1 - enlarged, blood-filled lumen, 2 - cytoplasm
of endothelial cells, 3 - perivascular edema. x7000.

epidermis after 7 days after burn injury with the introduction of
0.9% NaCl solution: 1 - detached horn scales, 2 - damaged
epidermocytes. x17000.
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after burn injury with the introduction of 0.9% NaCl solution: 1 -
pyknotic nucleus, 2 - damaged cytoplasm, 3 - intercellular
substance. x9000.

Fig. 9. Ultrastructural changes of the blood capillary after 7 days
after burn injury with the introduction of 0.9% NaCl solution: 1 -
swollen cytoplasm of endothelial cells, 2 - erythrocytes, 3 - damaged
capillary wall. x12000.

In fibroblasts destruction of the nucleus and organelles.
The nuclei are irregular in shape, dominated by
heterochromatin. In the cytoplasm, the tubules of the
granular endoplasmic reticulum and the Golgi cistern are
unevenly expanded and vacuolated. The mitochondria are
hypertrophied, the matrix is enlightened with signs of
edema, the cristae are destroyed. The number of lysosomes
is increasing (Fig. 3).

The gaps of the blood capillaries are full-blooded,
enlarged. The cytoplasm of endothelial cells is enlightened,
in the state of edema, the organelles are damaged, the
number of foamy cytosis is smaller. The basement
membrane is slightly contoured, unevenly thickened
(Fig. 4).

Subsequently (3, 7 days of study) necrobiotic changes
in the central and marginal areas of the wound grow. The
epidermocytes of all layers of the epidermis are necrotically
damaged, in many cells pyknosis and karyorrhexis of the
nuclei are present (Fig. 5). Their cytoplasm is electron-

T z SRR o ot Wiged 1 LN
Fig. 8. Submicroscopic changes of the dermis after 7 days after
burn injury with the introduction of 0.9% NaCl solution: 1 - cytoplasm
of macrophages, 2 - autophagosomes, 3 - residues of the destroyed
cell, 4 - intercellular substance. x9000.

T R :
Fig. 10. Ultrastructural changes of the blood capillary of the dermis
of the skin 14 days after burn injury with the introduction of 0.9%
NaCl solution: 1 - capillary plethora, 2 - destroyed cytoplasm of
endothelial cells. x7000.

dense homogenized, organelles are destructed.
Intercellular spaces enlarged, horn scales flaked (Fig. 6).

In the stage of early toxemia in the central area of the
wound revealed deep necrotic changes in the dermis.
Fibroblasts and fibrocytes have an osmiophilic hyaloplasm
in which damaged organelles are present. The tubules of
the granular endoplasmic reticulum and the Golgi cisterns
are irregularly expanded, fragmented on the membranes
of the endoplasmic reticulum. Significantly altered
mitochondria, they destroyed not only the cristae, but also
the focal outer membrane. Some organelles are vacuole-
shaped and have an electron-light matrix. The nuclei are
pyknotic, having an osmiophilic karyoplasm, irregular
shape, deep invasions of the karyolemma (Fig. 7).

The established changes in the ultrastructure of
fibroblasts indicate inhibition of their synthetic activity, which
significantly affects the state of the intercellular substance.
The inflammatory reaction of the dermis, the formation of a
demarcation shaft in the wound is accompanied by an
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Fig. 11. Submicroscopic changes in the dermis of the skin of the
animal 14 days after burn injury with the introduction of 0.9% NaCl
solution: 1 - nucleus fragment, 2 - fibroblast cytoplasm, 3 -
homogenized intercellular substance. x9000.

increase in the number of lymphocytes, neutrophils,
macrophages. In lymphocytes osmiophilic karyoplasm of
nuclei, fuzzy karyolemma, in the cytoplasm damaged
organelles. The cytoplasm of neutrophilic leukocytes is
degranularized, contains numerous autophagosomes.
Macrophage plasmolemma forms significant outgrowths
and invaginations. In their cytoplasm, phagosomes and
osmiophilous residual bodies are detected (Fig. 8).

In the intercellular substance, the fibrous structures are
sophisticated, fragmented. Hemocapillary lumens are full-
blooded enlarged, there is swelling of the cytoplasm of
endothelial cells, organelles are destructed, the basement
membrane is not clearly contoured, of uneven thickness.
Hemocapillaries with the ruptured wall and hemorrhage
were detected (Fig. 9).

After 14 days, the burn wound under the scab is
represented by a structureless dermis, which includes
fragments of destroyed cells placed in the swollen
intercellular substance. Fragmented collagen and elastic
fibers are present in the wound. The endothelial cytoplasm
and the basement membrane are disturbed in the walls of
the blood capillaries. This leads to hemorrhage, and
erythrocytes are often found in the extracellular substance
(Fig. 10). Modified neutrophilic leukocytes and
macrophages are also present in the damaged dermis.
The formation of connective tissue in the wound is inhibited
by the destruction of the protein synthesis organelles and
energy supply in the fibroblasts (Fig. 11). In the marginal
areas of the wound during this period of study, the
proliferation of epidermal cells is suppressed. The nucleus
and cytoplasm are destructively altered in the germinal
epidermocytes. The basement membrane is poorly
contoured.

Submicroscopic examination of the affected area of the
animal skin in the long term (21-30 days) - the stage of late
toxemia and septicotoxemia after thermal trauma showed
that in the wound the structure of the epidermis and dermis

; X ainy A S Pt
Fig. 12. Submicroscopic changes of the hemocapillary 21 days
after burn injury with the introduction of 0.9% NaCl solution: 1 -
destroyed endothelial cell, 2 - capillary lumen, 3 - intercellular
substance. x9000.

are similar to the previous term of the experiment. In the
damaged dermis, there is no boundary between the
papillary and mesh layers due to the destruction of the
fibrous structures and homogenization of the intercellular
substance. Defective walls of many blood capillaries are
present. This leads to perivascular edema and hemorrhage
(Fig. 12). The established ultrastructural changes of the
hemocapillaries of the burn wound aggravate its trophism,
promote hypoxia, and inhibit regeneration.

In the long term, the granulation tissue is poorly formed
in the wound. Destructively altered fibroblasts with
osmiophilic, pyknotic nuclei are observed. Deep
invaginations of their karyolemma lead to karyorrhexis. In
electron-dense cytoplasm, there are destructured
organelles, fragmented, thickened tubules of granular
endoplasmic reticulum and cisterns of the Golgi complex.
Numerous hypertrophied mitochondria have a light matrix
and few cristae (Fig. 13).

The intercellular substance in the central and peripheral
areas of the wound is swollen. It has lymphocytes with
small pyknotic nuclei, neutrophils and basophils that
degranulate. There are also macrophages, the cytoplasm
of which contains different in size, mainly rounded
autophagosome (Fig. 14).

In the marginal areas of the burn wound in the preserved
epidermis, there is a regeneration of the epidermocytes of
the germ layer, but it is insignificant. Only individual cells
have nuclei with large nuclei and ribosomal granules in
the karyoplasm, and the signs of mitotic division are
isolated. In many epidermocytes, osmiophilic nuclei with
karyolemma invaginations are noted, organelles and
tonofilaments are damaged in the cytoplasm. This indicates
an inhibition of intracellular regeneration in them.

The intercellular spaces are foci enlarged in some
places, and the intercellular contacts are preserved only in
some areas (Fig. 15). The basement membrane in the
marginal area is unevenly thickened, swollen.
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Fig. 13. Submicroscopic changes of fibroblast and intercellular
substance of dermis of animal skin after 21 days after burn injury
with introduction of 0.9% NaCl solution: 1 - pyknotic fibroblast
nucleus, 2 - fibroblast cytoplasm, 3 - intercellular substance.
x9000.

F|g 14 Ultrastructural changes in connective tlssue of the dermls
of the animal's skin 30 days after burn injury with the introduction
of 0.9% NaCl solution: 1 - pyknotically altered lymphocyte nucleus,
2 - lymphocyte cytoplasm, 3 - cytoplasm of macrophages, 4 -

intercellular substance. x9000.

Flg 15. Submlcroscoplc condltlon of epldermocyte of margmal
area of wound of animal skin 30 days after burn injury with
introduction of 0.9% NaCl solution: 1 - nucleus, 2 - mitochondria, 3
- intercellular contacts. x9000.

Hemocapillary lumens full-blooded, expanded. The
cytoplasm of endothelial cells in their walls with signs of
edema. However, perivascular edema, destruction of the
basement membrane and hemorrhage are less (Fig. 16).

Discussion

The revealed features of electron microscopic changes
in the skin of rats at different periods after thermal trauma
confirm the available data in the scientific literature. It was
established that deep destruction of the epidermocytes
was observed at the 7th day after skin burns in the marginal
and central areas of the wound. Much of the cells of the
basal and spinous layers of the epidermis had nuclei with
signs of pyknosis. Intercellular contacts were broken. Deep
necrosis of the dermis of the skin was combined with the
destruction of the components of its vascular system. The
presence of blood clots in the lumen of the capillaries was

Flg 16. Submlcroscoplc condition of hemocaplllary of the marginal
area of the skin of the animal in 30 days after burn injury with the
introduction of 0.9% NaCl solution: 1 - red blood cells in the lumen,
2 - cytoplasm of endothelial cells, 3 - basement membrane, 4 -
perivascular space. x9000.

characteristic. Violation of the permeability of their wall was
observed, which was accompanied by dermal edema,
cellular infiltration of the connective tissue, and significant
hemorrhages. On the 14th day of this study, an unformed
homogeneous mass containing fragments of destroyed
cells, collagen and elastic fibers was found in the wound.
The blood capillaries were destructured. In addition, the
keratinocytes of the germinal layer of the epidermis showed
signs of inhibition of intracellular regeneration. In later
periods of thermal trauma (21, 30 days), worsening of the
trophism and regeneration of the affected tissues due to
disorders of microcirculation were observed, and
destructive changes became irreversible [14].

The study of the effect of infusion of 0.9% NaCl solution
on the peculiarities of morphological changes of organs
and tissues in different periods of burn injury of the skin
showed the presence of agreement with the data of our
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study. Thus, it was found that in the wall of the small intestine
in the period from 14 to 30 days after a thermal injury of the
skin under the conditions of the introduction for the first
seven days of 0.9% NaCl solution there were significant
disturbances of the microcirculatory bed, which were
manifested by the expansion or vice versa of narrowing of
the lumps and uneven blood filling. Destructive changes in
the cells of the epithelial lamina of the villi and the lamina
of the small intestinal mucosa were observed. It is
characteristic that these changes are not compensatory
and adaptive and led to the further development of
necrobiotic processes [6].

Electron microscopic examination of the components
of the aerohematic barrier of rats after skin burns with the
introduction of 0.9% NaCl solution for the first seven days
revealed significant reactive alveolar changes. Their blood
capillaries are enlarged. There is a noticeable restructuring
of the components of the aerohematic barrier in the form of
uneven thickness of its wall due to swelling and
enlightenment of the cytoplasmic region of the respiratory
epitheliocytes. Initial signs of inhibition of regeneration and
destruction of the walls of the alveoli and blood capillaries
are available. On the 7th day the thinning of the basement
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Orniikosa paHa euHukae eHacridoK Oii Ha WKipy eucokoi memnepamypu abo XiMiYHUX PeHOBUH ma HanexXumb 00 8aXKUX mpasM i3
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W0 3azarsnbHull pieeHb CMePMHOCMI 3Ha4YHO 3HU3UBCS MPOMSI20M OCMaHHIX POKig, Ha038u4yalHO 8aXXIUBUMU € OOCITIOKEHHSI, MPUCBSIYEHI
po3pobui HosimHix 3acobie ma mexHornoail nikyeaHHs nauieHmie 3 onikamu wkipu. Memoto pobomu € sugyeHHsi ocobrniueocmel
e/1eKmpPOHHO-MIKPOCKOMIYHUX 3MiH 8 WKIpi wypie npomseom micsays nicns oniky -1l cmyneHs Ha ¢oHi esederHs1 nepwux 7 0i6 0,9%
posquHy NaCl. JocnidxeHHsi nposedeHi Ha 180 nabopamopHux binux wypax-camusx macoro 155-160 e. B xodi ekcriepumeHmy eci
meapuHu 6ynu poanodineHi Ha 2 epynu: 1 - wypu 6e3 mepMiyHoi mpasmu, Kompum npogoduru iHgys3ito 0,9% posyuHy NaCl y dosi 10
mn/ke; 2 epyna - wypu, kompum npomsizom 7 0i6 nicnisi oniky wkipu nposodunu iHgysito 0,9% posyuHy NaCl y dosi 10 mn/ke. Onikose
MOWKOOKEHHS WKIpU BUKITUKaIU WIISIXOM ripuknadaHHs 0o b6iyHuUx nosepxoHb myryba wypie Ha 10 cekyHO 4omupbOX MIOHUX M1acCMmUHOK,
Hazpimux y 800i 3 nocmiliHoo memnepamyporo 100°C. SazanbHa nnowa ypaxeHHs noeepxHi wkipu y wypie cknadana 21-23%.
loniHHs1 6okosux mosepxoHb mynyba wypis, Kamemepusauito 8eH, MOCMaHO8KY OriKie WKipu ma dekanimauito meapuH (depe3 1, 3, 7,
14, 21 ma 30 9i6) nposodunu 8 ymosax 8HympiulHb08EHHO20 MPOnoghorI08020 HapKo3y (i3 pospaxyHKy 60 me/ke macu mina meapuHu).
lNpenapamu 0ns eneKkmpoHHO-MIKPOCKOMIYHO20 O0CnidXeHHs1 eomysarnu 3a cmaH0apmHo MemoduKor. BusyeHHsi ompumaHux daHux
rpoeodusiu 3a oroMo20K efieKmpoHHo20 Mikpockona NEM-125K. [NpoeedeHi enneKmpoHHO-MIKPOCKOMiYHI OOCTIOXEeHHS WKipu meapuH
nicrng mepmiyHoi mpaemu 3a ymoe 3acmocysaHHsi 0,9% posyuHy NaCl ecmaHosusnu, wo 8 paHHi mepMiHu ekcriepumeHmy - cmaoil
WOoKy ma paHHbOI mokcemii (1, 3, 7 0obu), KomrneHcamopHO-NpUcMocys8arbHi 3MiHU ii cmpyKmMypHUX KOMIOHEeHMI8 NoeOHYOMbLCS 3
03HaKkamu OecmpyKmueHUX ropyweHb. B enimenioyumax enidepmicy ypaxeHoi OinsHKuU wkipu 8i0byesaembcsa decmpykuisi sdep i
uumonna3amu. CyduHHi po3nadu 8 Aepmi NOeOHyromMbCsl 3i 3MiHamu ¢hibpobrnacmie, MiKKIIMUHHOI PeHOBUHU 80I0OKHUCMOI CroMyYHOI
mKaHUHU. Y nisHi mepmiHu ekcriepumeHmy - cmadil nisHboi mokcemii ma cenmuxkomokcemii (14, 21 ma 30 dobu) eidbysaembcs
noBanbwuli po38umMoK ma noanubreHHsi 0ecmpyKmMu8HO-OUCMPOIYHUX 3MiH 8CIX CMPYKMYPHUX KOMMIOHEHMI8 ypaxKeHOol WKipu,
80HU Habysaromb He380pomHo20 xapakmepy. CrosginbHeHo 8i0bysaombcsi npouecu hopMye8aHHs 2paHynsayiiHOI mKkaHuHu, it
rnepemeopeHHs1 8 Cro/lyYHy MKaHUHY, a maKkox Kpatioea enimenisauisi. Takul MopghbosnoaidHuli cmaH orlikogol paHu cg8id4umb fpo
HeobXxiOHicmb 3acmocysaHHs1 Kope2yoqux rpernapamie 3 Memoro 3MeHWeHHs 0ecmpyKmueHUX 3MiH ma akmueauii pe2eHepamopHUX
npouecie y OinAHUI ypaKeHHs WKIpuU.

KnrouoBi cnoBa: oniku Wkipu, efekmpoHHO-MIKPOCKOMIYHI 3MiHU, orikoga paHa, enidepmouyumu, 0,9% posquH NaCl.

ANEKTPOHHO-MUKPOCKOMUYECKUE U3MEHEHWS B KOXE KPbIC YEPE3 1, 3, 7, 14, 21 1 30 CYTOK NOCIE TEPMUYECKOW
TPABMbI HA ®OHE BBEAEHWSA MEPBbIX 7 QHEN 0,9% PACTBOPA NACL

Maeeckuti A.E., Muporoe E.B., anyHko A.M., Oyepemnas H.Il., 'yHac WU.B.

Oxozo8asi paHa 803HUKaem gcriedcmeue 8030elicmausi Ha KOXY 8bICOKOU meMrepamyphbl UIU XUMUYECKUX eeu,ecmes U npuHadnexum
K msKensiM mpasmam ¢ cucmemHbIMu nocnedcmeusmu. [pobrnema nedeHuss mepmuyeckol mpasmbl sensemcsi akmyasnbHoU Ons
cospemeHHoU MeduyuHbl. Hecmompsi Ha mo, Ymo obwull ypo8eHb CMEepMHOCMU 3Ha4YuUmesibHO CHU3UJICS 8 nocredHue 200kbl,
upe3ebiyaliHoO 8axHbI UccriedosaHus], MOCBsAWEeHHbIe paspabomke Hogeliwux cpedcmes U mexHono2ull NedeHusi nayueHmos ¢ oxxo2amu
Koxu. Llenbto pabomel siensemcs usy4eHue ocobeHHocmel 31eKmMpOHHO-MUKPOCKOMUYECKUX U3MEHEHUU 8 KOXe KPbIC 8 medyeHue
mecsiya nocne oxoea Il-lll cmeneHu Ha ghoHe esedeHusi nepabix 7 OHel 0,9% pacmeopa NaCl. UccrnedosaHusi npoeedeHbl Ha 180
nabopamopHbix benbix Kpbicax-camyax maccol 155-160 2. B xole akcriepumeHma XusomHbix Obinu pasdesneHbl Ha 2 epynnbl: 1 -
Kpbicbl 663 mepmuYeckol mpasmbl, KomopbiM rpogodunu uHgysuto 0,9% pacmeopa NaCl e doze 10 mn/ke; 2 epyrnna - KpbIChl,
KOMOpbIM 8 meyeHue 7 CymoK rocrie oxoaa Koxu rnposoduru uHgy3uro 0,9% pacmeopa NaCl e dose 10 mn/ke. Oxozoeoe nospexoeHue
KOXU 8bI38asu Mymem rpusioxeHusi K 60KO8bIM 08epxXHOCMAM mynosuuw,a Kpbic Ha 10 cekyHO Yembipex MeOHbIX MIaCmuHOK,
Hazpemsbix 8 800e ¢ nocmosiHHol memmnepamypot 100°C. Obwas nnow,adb nopaxeHusi Mo8epxXHOCMU KOXU y Kpbic cocmasernsna 21-
23%. bpumbe 60k08bIX MosepxHocmel mynosuwa KpbIc, Kamemepu3ayuro 8eH, MOCMaHOBKY 00208 KOXU U deKkanumauuto XU8OMmHbIX
(yepes 1, 3, 7, 14, 21 u 30 cymok) nposodusnu 8 ycro8usix 8HymMpuUBEHHO20 NPornogo108020 Hapkosa (U3 pacyema 60 me/ke macchl
mena xueomHoeo). [Npenapamsl 0518 31€KMPOHHO-MUKPOCKOMUYECK020 ucciedo8aHusi 20moeusnu no cmaHOapmHoU mMemoouke.
U3yyeHue nony4eHHbix daHHbIX poeodunu C noMowbio 31eKmpoHHO20 Mukpockona NMOM-125K. MposedeHHble 351eKMpPOHHO-
MUKpOCKOMuUYecKue uccrie0o8aHUsi KOXU XXUBOMHbIX M0C/Ie mepMuYyeckol mpasmbl 8 ycrnosusix npumeHeHusi 0,9% pacmeopa NaCl
ycmaHo8usu, 4Ymo 8 paHHUE CPOKU 3KcriepumeHma - cmaduu woka u paHHel mokcemuu (1, 3, 7 cymok), KoMrneHcamopHO-
npucriocobumerbHble USMEHEHUS ee CImpPyKmypHbIX KOMIOHEHIMo8 coYyemaromcs ¢ rpusHakamu 0ecmpyKmueHbIX HapyuweHul. B
anumernuoyumax anudepmuca MopaxeHHo20 ydacmka Koxu rpoucxodum decmpykuyusi s0ep u yumonna3msl. Cocyducmsie
paccmpoticmea 8 depme codemaromcsi ¢ U3MeHeHUsIMU ¢hubpobriacmos, MeXKIIemMo4YHO20 seuwecmea 80/10KHUCMOU coeduHUMebHOU
mkaHu. B no3dHue cpoku akcrepumeHma - cmaduu rno3dHel mokcemuu u cernmukomokcemuu (14, 21 u 30 cymok) npoucxodum
OQanbHelwee pa3zsumue u yanybneHue 0ecmpyKmugHO-OUCMPOGUYECKUX U3MEHEHUU 8cex CMPYKMYpPHbIX KOMIMTOHEHMO8 MopaXeHHoU
KOXU, OHU ripuobpemarom Heobpamumblili Xxapakmep. 3amedneHHO Npoucxodsim rpouecchl hopMuUpo8aHUs epaHynsIUUOHHOU MmKaHU,
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ee rpeobpa3osaHusi 8 COeOUHUMEIbHYIO MKaHb, @ makxe Kpaeeasi anumesnu3ayusi. Takoe Mopgori0audeckoe coCmosiHUe 0020800
paHbl ceudemericmsyem 0 Heobxodumocmu NMPUMEHEHUST KOPPEKMUPYIOWUX Npernapamos ¢ Uernblo yMeHbWeHUs 0ecmpyKmusHbIX
U3MEeHeHuUl U akmueayuu peseHepamopHbIX Mpoueccos 8 obnacmu rnopaxeHusi KOXu.

KnioueBble cnoBa: 0xo2u KOXu, 3/1eKMPOHHO-MUKPOCKOMNU4YeCcKue U3MeHeHUsd, o)Xoeosas paHa, SHUOE,DMOL(UmbI, 0,9% pacmeop
NacCl.
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