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Rats' thyroid gland histological and ultrastructural changes
throughout the experimental thermal injury dynamics on the
background of HAES-LX 5 % colloid-hyperosmolar solution injection
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The urgency of the burn injury problem is determined by frequent thermal injuries of
patients of different ages, the complexity and duration of treatment, long-term disability
and relatively high mortality. Depending on the area and depth of the lesion, a burn
wound causes multiple and long-lasting disturbances in homeostasis, which cause
organs and systems dysfunction. We are interested in the intrathyroid changes that
occur during thermal burns, as thyroid gland plays one of the leading roles in the
endocrine regulation of organisms' majority functions. When researching the issue of
pharmacological correction of thyroid gland damage after a burn injury, we proceed
from the classical fundamental concept regarding its pathogenetic validity. Taking into
account the known pathogenetic mechanisms of burn disease with consecutive (and
sometimes simultaneous) hypoproteinemia and haemoconcentration manifestations,
intoxication formation, inflammatory and autoimmune reaction, we came to a conclusion
regarding the reasonability of colloid solutions efficacy testing to attempt the
pharmacocorrection in case of thyroid gland both structure and function burning. The
purpose of the work is to establish histological and ultrastructural changes in the
thyroid gland of experimental rats that were injected with colloidal hyperosmolar solution
HAES-LX 5 % in the dynamics of skin thermal damage. Experimental studies were
conducted on 90 white male rats. Skin thermal burns were simulated using four copper
plates application to previously depilated lateral surfaces of the rats' body for 10 s.
Rats were injected with colloidal hyperosmolar solution HAES-LX 5 % into the vena
cava inferior during the first 7 days of the post-burn period. Thyroid gland pieces were
fixed in a 10 % neutral formalin solution, dehydrated in alcohols of increasing
concentration and embedded in paraffin blocks. The prepared sections of 5-6 μm
thickness were stained with hematoxylin-eosin. For electron microscopic studies,
pieces of the thyroid gland were taken, fixed in a 2.5% glutaraldehyde solution, and
postfixed with a 1% osmium tetroxide solution in a phosphate buffer. Semi-thin sections
were stained with methylene blue. Ultrathin sections were contrasted with uranyl acetate,
lead citrate according to the Reynolds method and studied in a PEM-125K electron
microscope. Colloidal hyperosmolar solution HAES-LX 5 % administration within 7
days of the post-burn period to correct the thermal injury effects has an expressed
positive effect on burned animals thyroid gland histo- and ultrastructure. A significant
improvement of the structural state of the stromal and parenchymal components of the
organ and their relative normalization in the late period under the influence of the
applied solution was established in the dynamics of the experiment. The colloidal
hyperosmolar solution HAES-LX 5 % positive effects were expressed by cellular walls
of the vessels and follicles dystrophic and destructive changes reduction the structural
components of the organ restoration during the entire period of the study up to the 30th
day of the trial. The first signs of the intraglandular environment recovery after colloidal
hyperosmolar solution HAES-LX 5 % use were proved to start registered from the 7th
day of the post-burn period and were maximally expressed from the 21st day until the
end of the experiment. The authors are sure that colloidal hyperosmolar HAES-LX 5 %
solution protective action possible mechanism is the generalized catabolic reaction
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Introduction
Burn injuries are among the most common and severe

diseases in humans, second only to transport injuries [10,
14, 20]. The urgency of the burn injury problem is
determined by frequent thermal injuries of patients of
different ages, the complexity and duration of treatment,
long-term disability and relatively high mortality. Depending
on the area and depth of the lesion, a burn wound causes
multiple and long-lasting disturbances in homeostasis,
which cause organs and systems dysfunction [3, 9, 13].

We are interested in the intrathyroid changes that occur
during thermal burns, as thyroid gland plays one of the
leading roles in the endocrine regulation of organisms'
majority functions [15]. The thyroid gland, taking into account
the wide range of thyroid hormones physiological activity, its
structural and functional organization and morphofunctional
features, as well as large-scale redundant regulatory
feedback mechanisms, is one of the first to be subject to
damaging thermal effects [9, 20]. Thyroid gland and other
organs of the body dysfunction or pathological dysregulation
arising as a result of thermal exposure "triggers" systemic
dysfunctions via the "vicious circle" mechanisms, positive
feedback and systemic-antisystemic regulation, outside of
which there cannot be disorders of most organs and organ
systems functioning, the pathogenetic mechanisms of which,
firstly, are initiated by the general fundamental mechanisms
of hypoxic and/or free radical cell death, secondly, are chains
of pathophysiological processes provoked by thyroid
pathology, and, thirdly, have not been sufficiently studied [9].

Despite significant advances achieved in the treatment
of this pathology, mortality among severely burned victims
remains high, especially with critical (40-50 % of the body
surface) and supercritical (more than 50 %) deep burns [3,
17]. Therefore, while investigating the idea of thyroid gland
burning pharmacological correction we used the classical
fundamental concept of its pathogenetic validity. For this
purpose, the pathophysiological mechanisms of the
formation of endocrine disorders of the thyroid gland,
pituitary gland and adrenal glands, the intensification of
lipid peroxidation processes with the antioxidant system
functional activity inhibition, blood rheological properties
disruption with pronounced changes in red blood cells, as
well  as parenchymal organs involvement in this
pathological process mediation were established.

Additionally, we carefully studied the morphological

inhibition and the membrane-protective effect development. A complex of colloidal
hyperosmolar solution HAES-LX 5 % protective, adaptive, adaptive, compensatory and
regenerative effects were realized throughout the 30 days of the post-burn period,
which efficacy exceeds the thyroid gland parenchyma and surrounding tissues
destructive, decompensatory and necrotic changes. The authors consider the use of
colloidal hyperosmolar solution HAES-LX 5 % to be one of the burn treatment regimen
components as a restorative therapy drug and secondary cytoprotection aimed at the
vascular wall and tissue defects integrity restoring.
Key words: thyroid gland, thermal burn, post-burn period, morphological changes,
ultrastructural changes, colloid-hyperosmolar solution HAES-LX 5 % restorative
processes, pathogenetically based paharmacological correction.

changes in the thyroid gland and adjacent tissues, starting
from the first day of the postburn period, during the 30th
day of the trial. Thyroid gland structural changes during the
early post-burn period were concerned mainly the structure
of its vascular component, its stroma and parenchyma and
were predominantly of the nature of adaptation and/or
compensation. Thyroid gland pathomorphological changes
trend starting from the 21st day until the end of the trial was
complex, on the one hand, with destructive and
decompensatory nature, and, on the other hand, having an
adaptive-compensatory, restorative and regenerative
character. These data allowed us to believe the
development of compensatory and restorative
morphological changes in the thyroid gland and in
surrounding organs and systems when prescribing
pathogenetically based pharmacological correction.

According to fundamental concepts, hypohydration is
one of the thermal damage leading clinical manifestation.
Taking this into account, we tried to eliminate the thyroid
gland parenchyma and cellular composition damage using
0.9 % physiological NaCl solution, which turned out to be
unsuccessful. Taking into account the known pathogenetic
mechanisms of burn d isease with consecutive (and
sometimes simultaneous) hypoproteinemia and
haemoconcentration manifestations, intoxication formation,
inflammatory and autoimmune reactions [18], we came to
a conclusion regarding the reasonability of colloid solutions
efficacy testing to attempt the pharmacocorrection in case
of thyroid gland both structure and function burning.

The aim of the research is to establish histological and
ultrastructural changes in the thyroid gland of experimental
rats that were injected with HAES-LX 5 % colloidal
hyperosmolar solution in the dynamics of skin thermal
damage.

Materials and methods
Experimental trials were performed on 90 white male

rats weighing 160-180 g (obtained from the vivarium of the
Institute of Pharmacology and Toxicology of the National
Academy of Medical Sciences of Ukraine) on the basis of
the Research Center of National Pirogov Memorial Medical
University. Animals keeping, handling and manipulation
was carried out in accordance with the "General Ethical
Principles of Animal Experiments" adopted by the "General
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Ethical Principles of Animal Experiments" adopted by the
Fifth National Congress on Bioethics (Kyiv, 2013) and was
guided by the recommendations of the European
Convention for the Protection of Vertebrate Animals for
Experimental and Other Scientific Purposes (Strasbourg,
1985) and guidelines of the State Pharmacological Center
of the Ministry of Health of Ukraine on "Preclinical studies
of drugs" (2001) as well as rules of humane treatment of
experimental animals and conditions approved by the
Committee on Bioethics of National Pirogov Memorial
Medical University (protocol № 1 from 14.01.2010).

Thermal skin burns of 2-3 degrees were modeled by
four copper plates (each surface area equal to 13.86 cm2)
preheated for 6 min in water with a temperature of 100 °C
applying to rats depilated side surfaces for 10 sec [5]. Rats
were infused with hyperosmolar colloidal HAES-LX 5 %
solution (10 ml/kg) into the lower femoral vein via catheter
once per day throughout the first 7 days (the first
administration was done 1 hr after the skin burn) after the
skin burn during 5-6 min. Shaving, venous catheterization,
skin burns and decapitation of rats were performed under
propofol (i.v., 60 mg/kg) anesthesia.

Tissues for microscopic studies were collected 1, 3, 7,
14, 21 and 30 days after the skin thermal injury according
to accepted methods [8]. The thyroid gland samples were
fixed in a 10 % neutral formalin solution, dehydrated in
alcohols of increasing concentration, and embedded in
paraffin blocks. The prepared sections, 5-6 μm thick, were
stained with hematoxylin-eosin [8].

The histological sections were examined under the
MIKROmed SEO SCAN light microscope ("Sumy Electron
Optics", Sumy, Ukraine), the photomicrographs were taken
with the Vision CCD Camera with an image output system
for histological specimens. The thyroid gland samples
collected for electron microscopic examination were fixed
with 2.5 % glutaraldehyde solution, and then post-fixed with
1 % osmium tetroxide prepared with phosphate buffer.
Further processing was done according to used method
[8]. Semi-thin sections were stained with methylene blue.
Ultrathin sections made on an LKB-3 ultramicrotome were
contrasted with uranyl acetate and lead citrate according to
Reynolds method and then studied using PEM-125K
electron microscope.

All morphological researches were performed under
the Agreements on Scientific Cooperation among the
Histology, Cytology and Embryology Department of Odesa
National Medical University and Research Center of
National Pirogov Memorial  Medical University (from
01.01.2018) and Histology and Embryology Department of
I. Horbachevsky Ternopil National Medical University (from
01.01.2019).

Results
Light-optical studies of micropreparations of the

animals` thyroid gland on first day after experimental
thermal injury and injection of colloid-hyperosmolar HAES-

LX 5 % solution showed presence of interstitial swelling
both in the capsule of the organ and in the interstitial septa;
stasis in small calibre vessels and hyperemia in the
arteries and veins. The follicles were polymorphic, some
were in the active stage, others were overextended, lined
with flat thyrocytes in the stage of hypofunction (Fig. 1A).

Histological examination of the thyroid gland after 3 days
after HAES-LX 5 % injections for thermal injury correction
showed a decrease both of stasis of the thyroid vessels
and in interstitial and perivascular swelling in the organ. A
majority of the follicles is lined with flat thyrocytes (see
Fig. 1B).

Submicroscopic changes in the thyroid gland during
three days of HAES-LX 5 % colloidal hyperosmolar solution
usage to correct the effects of thermal injury were
manifested by minor changes in the ultrastructure of the
vessel wall, especially of small caliber, which were more
pronounced on the first day and gradually subsided until

Fig. 1. Histological changes in the animal's thyroid gland after 1day
(fragment A) and after 3 days (fragment B) after the cutaneous
burn was treated with HAES-LX 5 % solution use. A: 1 - thyrocytes,
2 - colloid, 3 - capillary stasis, 4 - interstitial swelling. Hematoxylin-
eosin staining. Increase x400. B:  1  -  flat  thyrocytes,  2  -  cubic
thyrocytes, 3 - colloid, 4 - hemocapillaries. Semi-thin cut. Methylene
blue staining. Increase x400.
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the third day. Locally thickened basement membrane,
narrowing of fenestrae and a small  number of
microvesicles and caveolae in the peripheral zone of
endotheliocytes were presented in electronograms
analysis at these times of the trial (Fig. 2A).

Submicroscopically, on the 1st - 3rd days of the
experiment, the HAES-LX 5 % solution was used as a
corrective factor after thermal injury, and swelling of the
perinuclear space was observed in thyrocytes. Large
vacuole-like structures were visible in their cytoplasm,
some mitochondria were characterized by disorganization
of cristae, and tubules of the granular endoplasmic
reticulum were characterized by hypertrophy. On the apical
surface of the cells, the number of microvilli was insignificant

(see Fig. 2B).
The analysis of histological preparations of the thyroid

Fig. 2. Submicroscopic changes in the hemocapillary of the thyroid
gland of an animal (fragment A) and thyrocytes of the thyroid
gland (fragment B) after 1 day and 3 days, respectively, after
experimental thermal skin injury with HAES-LX 5 % solution use.
A: 1 - endotheliocyte nucleus, 2 - peripheral zone of endotheliocyte
cytoplasm, 3 - erythrocyte in capillary lumen, 4 - unevenly thickened
basement membrane, 5 - perivascular edema. Electronogram.
Magnification x9000. B: 1 - thyrocyte nucleus, 2 - swelling of the
perinuclear space, 3 - mitochondrion, 4 - hypertrophied tubules of
the granular endoplasmic reticulum, 5 - apical surface with microvilli.
Electronogram. Magnification x15000.

Fig. 3. Microscopic changes in the vessels of the thyroid gland of
an animal in 7 days (fragments A B) and in 14 days (fragment C)
after experimental thermal skin injury under the conditions of HAES-
LX 5 % solution use. Semi-thin cut. Staining with methylene blue.
Magnification x1000. A: 1 - endothelium, 2 - smooth myocytes of
the media, 3 - lumen of arteriole. B: 1 - flat thyrocytes, 2 - colloid, 3
- desquamated thyrocytes. С: 1 - prismatic thyrocytes, 2 - colloid,
3 - hemocapillary.

A

B

A

B

C
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gland 7-14 days after the seven-day administration of the
HAES-LX 5 % solution for the correction of thermal injury
consequences showed the absence of edematous
manifestations in the stroma of the organ. The vessels in
the stroma were moderately moderately blood-filled vessel
(Fig. 3A).

Majority of the follicles in these terms of the experiment
are lined with cubical or prismatic epithelium with clearly
contoured basophilic nuclei. Mostly, on the 7th day, isolated

overstretched follicles on the periphery of the organ and
follic les with the manifistation of desquamation of
thyrocytes in their lumen were detected (see Fig. 3B, 3C).

Submicroscopically, on the 7-14th day of the experiment,
after a seven-day usage of the HAES-LX 5 % solution for
the thermal injury effects correction, it was found that the
capillaries of the organ have a preserved ultrastructure.
The nuclei of endotheliocytes are oval in shape with shallow
invaginations of the karyolemma and small lumps of
heterochromatin located marginally. The peripheral zone
of the cytoplasm of these cells was in some degree
thickened, and a large number of micropinocytotic vesicles
and vesicles were observed in it, which indicates the
processes of active transendothelial exchange (Fig. 4A).

Ultrastructurally, thyrocytes of the thyroid gland at 7-14
days after experimental thermal injury for the seven-day
usage of colloid-hyperosmolar injection of HAES-LX 5 %
solution for its correction were characterized by the
presence of a round or oval nucleus with the predominance
of euchromatin and structured mitochondria, osmiophilic
lysosomes, clearly contoured granular tubules of
endoplasmic reticulum, microvesicles in the cytoplasm. At
the apical pole of the follicular cells there was a significant
number of microvilli, which were involved in the process of
endocytosis of thyroglobulin (see Fig. 4B). These signs of
the morphology preservation of follicular cells on a
submicroscopic level indicate the expression of the
cytoprotective effect of HAES-LX 5 % solution.

Microscopic studies of the thyroid gland of animals in
21-30 days after experimental thermal injury under the
conditions of a seven-day injection of colloidal
hyperosmolar HAES-LX 5 % solution for its correction
showed that the histostructure of the organ is close to the
normal state. No signs of connective tissue edema were
recorded in the stromal component, and the vessels of the
capsule and interlobular trabeculae corresponded to their

Fig. 4. Submicroscopic changes in the hemocapillary of the thyroid
gland of an animal (fragment A) and thyrocytes of the thyroid
gland (fragment B) after 7 days and 14 days, respectively, after
experimental thermal skin injury with HAES-LX 5 % solution use.
A: 1 - peripheral zone of endotheliocyte cytoplasm, 2 - basement
membrane, 3 - erythrocyte in capillary lumen. Electronogram.
Magnification x9000. B: 1 - thyrocyte nucleus, 2 - mitochondria, 3
- lysosome, 4 - tubules of granular endoplasmic reticulum, 5 -
apical surface with microvilli. Electronogram. Magnification x17000.

Fig. 5. Microscopic changes in the thyroid gland of an animal in 30
days after experimental thermal skin injury under the conditions of
HAES-LX 5 % solution use. Hematoxylin-eosin staining.
Magnification x200. 1 - thyrocytes, 2 - colloid, 3 - arteriole.
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typical morphology. The blood supply of the vascular bed of
the thyroid gland is moderate. Follicles in the composition
of the lobes were mostly isomorphic and lined with cuboidal
epithelium. A significant number of interfollicular islands
were observed (Fig. 5).

Electromicroscopic studies of the structure of
hemocapillaries of the thyroid gland on 21-30 days of the
experiment in the conditions of correction of thermal injury
with infusions of HAES-LX 5 % solution established the
integrity of the endothelial lining of the wall, the clear
contouring of the cells` plasmolemma, and the moderate
thickness of the basement membrane. In the peripheral
zone of the cytoplasm of endotheliocytes, numerous
micropinocytotic vesicles and caveolae were detected, and

in the zone of organelles - well-structured general purpose
organelles (Fig. 6A).

The ultrastructure of thyrocytes in these terms of the
experiment, under the conditions of correction of thermal
injury by the introduction of HAES-LX 5% solution,
corresponded to the normal state. The predominantly cubic-
shaped cells contained a centrally located rounded nucleus
with an osmiophilic structured nucleolus. In their cytoplasm,
organelles of protein-synthesizing and energy apparatus
were well developed. The apical pole was profusely filled
with small microvesicles, and the plasmalemma formed
numerous microvilli, which indicates the manifistation of
active endocytosis of thyroglobulin and synthesis of thyroid
hormones (see Fig. 6B).

Discussion
Thus, the obtained data indicate that the HAES-LX 5 %

colloidal hyperosmolar solution administration within 7
days of the post-burn period to correct the thermal injury
consequences has an expressed positive influence on
burned animals thyroid gland histo- and ultrastructure. A
significant improvement of the structural state of the stromal
and parenchymal components of the organ and their
relative normalization in the late period under the influence
of the applied solution was established in the dynamics of
the experiment. The colloidal hyperosmolar solution HAES-
LX 5 % positive effects were expressed by cellular walls of
the vessels and follicles dystrophic and destructive
changes reduction the structural components of the organ
restoration during the entire period of the study up to the
30th day of the trial.

The first signs of intraglandular environment recovery
were proved to start from the 7th day of the post-burn period,
and the maximally expressed HAES-LX 5 % colloidal
hyperosmolar solution influence was observed from the
21st day until the end of the trial. Making parallels with the
stages of burn disease classification, we note that the
correction we applied showed effectiveness starting from
the toxemia stage, and this positive histological dynamic
lasted throughout the 30 days.

We conducted trials with thyroid gland and its
microenvironment morphological state pharmacological
corrections taking into account the pathogenetic mechanisms
of burn disease. Our choice of HAES-LX 5 % colloidal
hyperosmolar solution was due to the ineffectiveness of
hypovolemia and oxygen deficiency correction by 0.9 %
physiological NaCl solution introduction [19].

We believe that we have chosen a sufficiently effective
compound for thyroid gland parenchyma, stroma and
vascular environment thermally induced morphological
disorders correction - HAES-LX 5 % colloidal hyperosmolar
solution, created on the basis of HAES-LX 5 %
hydroxyethylated starch, which influence on the body
revealed the encouraging results in experimental [12] and
clinical conditions [16].  HAES-LX 5 % colloidal-
hyperosmolar solution (Institute of Blood Pathology and

Fig. 6. Submicroscopic changes in the hemocapillary of the thyroid
gland of an animal (fragment A) and thyrocytes of the thyroid
gland (fragment B) in 21 days and 30 days, respectively, after
experimental thermal skin injury under the conditions of HAES-LX
5 % solution use. A: 1 - organelle zone of endotheliocyte cytoplasm,
2 - peripheral zone of endotheliocyte cytoplasm, 3 - capillary lumen,
4 - basement membrane. Electronogram. Magnification x12000. B:
1 - nucleus and 2 - nucleolus of thyrocyte, 3 - mitochondrion, 4 -
tubules of granular endoplasmic reticulum, 5 - microvesicles, 6 -
apical surface with microvilli, 7 - colloid. Electronogram.
Magnification x14000.
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Transfusion Medicine of the National Academy of Medical
Sciences of Ukraine) contains as a colloid base poly (0-2-
hydroxyethyl)  starch -  5 %, as well  as xylitol  -  5 %, sodium
lactate - 1.5 %, sodium chloride - 0.8 %, potassium chloride
- 0.03 %, calcium chloride - 0.02 %, magnesium chloride -
0.01 %. The drug has a multiionic composition: Na+ - 270.7
mmol/l, K+ - 4.0 mmol/l, Ca2+ - 1.8 mmol/l, Mg2+ - 1.1 mmol/
l, Cl- - 146.6 mmol/l, CH3CH(OH)COO- - 133.8 mmol/l [11].

Both small intestine and thymus morphological structure
case of a burn injury were shown to be restored under the
influence of HAES-LX 5 % colloidal-hyperosmolar solution
[2, 4]. Stimulation of thymus cells synthetic processes
according to the main indicators of the cellular cycle were
proved under the influence of this drug in burn injury
conditions [1]. Also in the studies of Gunas I.V. et al. [6] it
was found that the administration of HAES-LX-5% solution
for 7 days in rats after a burn injury of the skin reduces
pathological changes in the stroma and parenchyma of
the lungs in the early period of burn disease.

Our experiments on HAES-LX 5 % colloidal
hyperosmolar solution use together with lactoprotein with
sorbitol hyperosmolar solution as corrective compounds
in case of thyroid gland burning, which are currently ongoing,
highlight a practically comparable profile of their protective
action in terms of thyroid morphological changes
normalization, pituitary gland, thyroid gland, parathyroid
gland and adrenal glands hormonal activity recovery as
well as in the aspect of lipoperoxidation inhibition in the
tissue of the thyroid gland, pancreas and liver.

An important aspect of this work and the obtained data
analysis we consider not only to receive the array of
encouraging pathomorphological results, but also to
establish the mechanism of positive/protective effect of the
applied colloid-hyperosmolar solution realization under the
conditions of thyroid gland and the whole body burning.
Taking into account the applied solution multicomponent
ionic composition and the complete predominance of
catabolic and necrotic processes in the post-burn period
dynamics, we consider the inhibition of the generalized
catabolic reaction to be one of the mechanisms of HAES-
LX 5 % colloidal hyperosmolar solution protective effect. In
this case, the efficacy of the applied solution we suppose
to be identical to the membrane-protective effect.

The proven thyroid gland structure almost complete
cytomorphological restoration within 30 days of the post-
burn period is not final, given the thermal factor powerful
alterating effect, which is why we assume the
implementation of self-sustaining functional cellular activity
under the influence of the HAES-LX 5 % solution. This type
of activity lasts for 30 days. We believe that under these
conditions a complex of protective, adaptive, adaptive,
compensatory and regenerative effects are realized, the
total efficacy of which exceeds destructive, decompensatory
and necrotic changes within the thyroid gland parenchyma
and surrounding tissues. This probably occurs due to the
excessive permeability restoration of histo-hematic barrier,

which functional breakdown occurs under the investigated
pathological conditions [17, 18].

Abovementioned speculations cannot fully explain the
30-day long-term protective effect of HAES-LX 5 % colloidal
hyperosmolar solution use in conditions of thyroid gland
thermal damage. Therefore, upon ascertaining the fact of
the thyroid gland follicles and the vascular component
integrity histological and ultrastructural signs restoration,
we stress the necessity of experiments continuation aimed
at HAES-LX 5 % colloidal hyperosmolar solution protective
effects mechanisms implementation in case of thyroid
gland burning.

The obtained data analysis allows recommending the
HAES-LX 5 % colloidal hyperosmolar solution use as one
of the components of the burn treatment regimen as a
restorative therapy drug, secondary cytoprotection aimed
at restoring the integrity of the vascular wall and tissue
defects.

Conclusions
1. Colloidal hyperosmolar solution HAES-LX 5 %

administration within 7 days of the post-burn period to
correct the thermal injury effects has an expressed positive
effect on burned animals thyroid gland histo- and
ultrastructure.

2. A significant improvement of the structural state of the
stromal and parenchymal components of the organ and
their relative normalization in the late period under the
influence of the applied solution was established in the
dynamics of the experiment.

3. The colloidal hyperosmolar solution HAES-LX 5 %
positive effects were expressed by cellular walls of the
vessels and follicles dystrophic and destructive changes
reduction the structural components of the organ restoration
during the entire period of the study up to the 30th day of the
trial.

4. The first signs of the intraglandular environment
recovery after colloidal hyperosmolar solution HAES-LX
5 % use were proved to start registered from the 7th day of
the post-burn period and were maximally expressed from
the 21st day until the end of the experiment.

5. Colloidal hyperosmolar HAES-LX 5 % solution
protective action possible mechanism is the generalized
catabolic reaction inhibition and the membrane-protective
effect development.

6. A complex of colloidal hyperosmolar solution HAES-
LX 5 % protective, adaptive, adaptive, compensatory and
regenerative effects were realized throughout the 30 days
of the post-burn period, which efficacy exceeds the thyroid
gland parenchyma and surrounding tissues destructive,
decompensatory and necrotic changes.

7. Colloidal hyperosmolar solution HAES-LX 5 % use
seems to be one of the burn treatment regimen
components as a restorative therapy drug and secondary
cytoprotection aimed at the vascular wall and tissue defects
integrity restoring.
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оскільки їй відводиться одна з провідних ролей в ендокринній регуляції більшості функцій організму. При дослідженні питання
фармакологічної корекції ураження щитоподібної залози після опікової травми ми виходимо із класичної фундаментальної
концепції стосовно її патогенетичної обґрунтованості. Зважаючи на відомі патогенетичні механізми опікової хвороби з
послідовними (а інколи - із одночасними) проявами гіпопротеїнемії, гемоконцентрації, формуванням інтоксикаційного
синдрому, запальної та аутоімунної реакції, ми дійшли висновку стосовно доцільності тестування колоїдних розчинів з
намаганнями фармакокорекції індукованих термічним подразненням структури та функції щитоподібної залози. Мета
роботи - встановлення гістологічних та ультраструктурних змін щитоподібної залози щурів, яким в динаміці термічного
ураження шкіри вводили колоїдно-гіперосмолярний розчин HAES-LX 5 %. Експериментальні дослідження проводили на 90
білих щурах-самцях. Термічні опіки шкіри моделювали шляхом притискання чотирьох мідних пластин до завчасно депільованих
бокових поверхонь тіла щурів протягом 10 с. Протягом перших 7 діб післяопікового періоду щурам у нижню порожнисту
вену вводили колоїдно-гіперосмолярний розчин HAES-LX 5 %. Шматочки щитоподібної залози фіксували в 10 % нейтральному
розчині формаліну, проводили дегідратацію в спиртах зростаючої концентрації, заливали у парафінові блоки. Виготовлені
зрізи, товщиною 5-6 мкм, забарвлювали гематоксиліном-еозином. Для електронномікроскопічних досліджень вилучали
шматочки щитоподібної залози, фіксували їх у 2,5 % розчині глютаральдегіду, постфіксували 1 % розчином тетраокису
осмію на фосфатному буфері. Напівтонкі зрізи забарвлювали метиленовим синім. Ультратонкі зрізи контрастували
уранілацетатом, цитратом свинцю згідно методу Рейнольдса та вивчали в електронному мікроскопі ПЕМ-125К. Введення
протягом 7 діб післяопікового періоду колоїдно-гіперосмолярного розчину HAES-LX 5 % для корекції наслідків термічної
травми спричиняє виражений позитивний ефект на гісто- та ультраструктуру щитоподібної залози обпечених тварин. В
динаміці досліду встановлено суттєве покращення структурного стану стромального та паренхіматозного компонентів
органу та їх відносну нормалізацію у пізні терміни під впливом застосованого розчину. Позитивні ефекти застосування
колоїдно-гіперосмолярного розчину HAES-LX 5 % були виражені зменшенням дистрофічних і деструктивних змін клітин
стінок судин та стінки фолікулів у період інфузій з відновленням та нормалізацією морфології структурних компонентів
органу протягом всього терміну дослідження до 30-ї доби досліду. Доведено, що перші ознаки відновлення
внутрішньозалозистого оточення виникають, починаючи з 7-ї доби післяопікового періоду, а максимально виражений
проективний ефект від застосування колоїдно-гіперосмолярного розчину HAES-LX 5 % спостерігався, починаючи з 21-ї
доби і до кінця досліду. Ймовірним механізмом реалізації захисної дії колоїдно-гіперосмолярного розчину  HAES-LX 5 % є
гальмування генералізованої катаболічної реакції та розвиток мембранопротекторного ефекту. Протягом 30 діб
післяопікового періоду реалізується комплекс захисних, адаптаційних, пристосувальних, компенсаторних та регенераторних
ефектів колоїдно-гіперосмолярного розчину HAES-LX 5 %, ефективність яких перевищує деструктивні, декомпенсаторні
та некротичні зміни в паренхімі щитоподібної залози та оточуючих тканинах . Застосування колоїдно-гіперосмолярного
розчину HAES-LX 5 % доцільно як одного із компонентів схеми лікування при опіках в якості препарату відновлювальної
терапії, вторинної цитопротекції, спрямованої на відновлення цілісності судинної стінки та дефектів тканин .
Ключові слова: щитоподібна залоза, термічний опік, післяопіковий період, морфологічні зміни, ультраструктурні зміни,
колоїдно-гіперосмолярний розчин HAES-LX 5 %, відновлювальні процеси, патогенетично обумовлена фармакологічна корекція.
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