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The close physiological connection of the
organ of vision with the production of the hor-
mone melatonin (M) is manifested primarily
in the fact that the light fluxes in the daytime
and under artificial lighting in the dark are
perceived by the retina and through the retino-
hypothalamic pathways the signals from it are
transmitted to the brain structures and sup-
press the production of M by the pineal gland
(PG). At night, in the absence of artificial light-
ing, the pineal gland produces about 80% of
M in the body. Under the influence of regular
changes in the conditions of staying in the dark
and in the light, circadian rhythms are formed

in healthy person and a number of vertebrates,
which is indirectly related to the work of the
autonomic nervous system and is very impor-
tant for the normal functioning of various or-
gans and tissues [1-6].

The hypnotic effect of M is currently not
considered the main property of this hormone.
Modern studies have shown that sufficient pro-
duction of M is necessary for the function of
the antioxidant and immune systems of the
body, affects the hormonal profile, has antican-
cer properties etc. It has been established that
a decrease in nighttime production of M leads
to disruption of many physiological functions,

* The work was performed as part of the research of the SI «V. Danilevsky Institute for Endocrine Pathology
Problems of the NAMS of Ukraine»: «To study the mechanisms of accelerated aging in hypopinealism: chronobiologi-
cal aspects (experimental research)» (2013-2015, State registration number 0113U001282).

The institution that finances the study is the National Academy of Medical Sciences of Ukraine.

The authors assume responsibility for the published work.

The authors express their sincere thanks to Ludmila Bondarenko, Doctor of Biological Sciences, the founder and
head of the Laboratory of Chronoendocrinology (2001-2015) of the SI «V. Danilevsky Institute for Endocrine Pathology
Problems of the NAMS of Ukraine», on the basis of which this research was conducted, for the support and assistance

provided.

The authors declare that there are no real or potential conflicts of interest (financial, personal, professional and
other interests) that could affect the content and conclusions of this manuscript.
The manuscript was received by the editorial staff 24.12.2024.

@ ® This work is licensed under a Creative Commons Attribution 4.0 International License.

OPEN aACCESS

IIpobremu endoxpurnoi namosnoeii Ne2, 2025

45



Excnepumernmastvri 0ocaiodxiceH s

including free radical processes in the cell, and
contributes to the development of atherosclero-
tic, trophic and oncological disorders in various
tissues [7, 8].

Of great importance are the results of nu-
merous studies that have shown the presence
of M receptors in such tissues of the eye as the
retina, ciliary body processes and lens epithe-
lium. The production of M by the ciliary body
processes has even been established [9-11].
Studies of the concentration of M in the aque-
ous humor of the eye at different intraocular
pressures and the study of the relationship be-
tween M production by the pineal gland and
the development of glaucoma have allowed us
to establish the influence of M on the produc-
tion of intraocular fluid and on the development
of some types of glaucoma [12, 13].

The justification for our work was the fact
that earlier, during a morphological study, we

found that in the intraorbital part of the optic
nerve (ON) of rabbits with experimental sup-
pression of nocturnal melatonin production,
early atherosclerotic and dystrophic processes
develop, similar to those in atherosclerotic age-
related atrophy of the ON [14]. Considering
that the state of the ciliary body (CB) is ex-
tremely important for the trophism and func-
tioning of the ON, it seems relevant to study
the effect of course administration of M on the
morphofunctional state of the CB against the
background of long-term dysfunction of the pi-
neal gland with M deficiency.

The aim of the work was to study the thera-
peutic effect of a course of melatonin injections
on morphological changes in the ciliary body of
rabbits in the early and late stages of hypopine-
alism formation under conditions of 24-hour
light in the experiment.

MATERIALS AND METHODS

The experimental study was carried out
on 55 mature male rabbits at the vivarium of
the SI «V. Danilevsky Institute for Endocrine
Pathology Problems of the NAMS of Ukraine»
taking into account the «European Convention
for the Protection of Vertebrate Animals Used
for Experimental and Other Scientific Purpo-
ses» (Strasbourg, 1986), as well as taking into
account the Law of Ukraine No. 3447-IV «On
the protection of animals from cruelty» (Kyiv,
2006).

To suppress the function of the pineal gland,
l.e. to simulate the state of functional hypo-
pinealism, the animals were kept under condi-
tions of round the clock illumination (RCI) [6].
To achieve such conditions, the lighting in the
vivarium was natural during the day, and dif-
fused artificial lighting (AL) was used at night.
The measurement of the lighting intensity in
the cages with rabbits, which was 30—40 lux,
was carried out using a luxmeter «U-117».

The experimental animals were divided into
the following groups: the control group (CG)
consisted of 23 intact rabbits, which were in
a vivarium with natural light and dark con-
ditions; the group with hypopinealism (HG)
consisted of 32 rabbits, which were in RCI
conditions. The HG + M group consisted of 29
rabbits, which were in RCI conditions, but with-

in 14 days before euthanasia received a course
of intramuscular injections of M. Depending
on the duration of the experiment, the animals
were divided into subgroups: 1-2, 3-5, 8-12,
18-19, 26—28 months.

The assessment of the concentration of hor-
mone M in the blood of control and experimen-
tal animals was carried out using enzyme-
linked immunosorbent assay using standard
kits (ELISA IBL GmbH, Germany). The study
was carried out on a Stat Fax 303 Plus pho-
tometer (Awareness Technology INC, USA).
Animals were removed from the experiment
under anesthesia (sodium thiopental) in accor-
dance with the euthanasia conditions specified
in the methodological recommendations of the
Ministry of Health of Ukraine [15].

For a comprehensive morphological study,
the enucleated eyeballs of animals were fixed in
a solution of neutral formalin, after which they
were subjected to standard histological wiring
and embedded in paraffin. Serial sections
4-5%10"% m thick were stained with hemato-
xylin with eosin, according to Mallory, and pik-
rofuksin according to Van Gieson (to identify
components of the connective tissue), followed
by survey microscopy to assess the general
condition of the tissues under study, as well as
with subsequent morphometric studies [16].
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Histological and morphometric studies were
carried out on an Olympus BX-41 microscope
using Olympus DP-Soft (Version 3.1) and Micro-
soft Excel software [17]. Morphometric analysis

was performed using the «fields» method [18].
The results obtained were processed by me-
thods of mathematical statistics using elements
of variational and alternative analyzes [19].

RESULTS AND THEIR DISCUSSION

Under the influence of RCI, after just 1 month
of the experiment, the M concentration in blood
at night decreased to 62.26 + 5.27 pmol/L,
compared to the control (369.45 + 14.35 pmol/L;
p <0.005). Such a reduced level of M was main-
tained throughout the experiment.

After 1-2 months of the experiment in the
HG+M, , subgroup, during a general microsco-
py of the tissues of the iris and ciliary body,
circulatory disorders are revealed in the form
of dilation and vascular congestion (Fig. 1).
Average relative area of vessels (ARAV) was
6.61 + 0.25% (7.80 £ 0.27% in HG, ,, p < 0.05)
(Table 1), average vascular wall thickness
(AVWT) was 50.71 £ 1.30 x10° m (59.20 + 1.21
x10° m in HG, ,, p < 0.05) (Table 2). The avera-
ge optical density of vascular endothelial cell
nuclei DNA was 0.0809 + 0.0037 convention-
al units (CU) in the green part of the spec-
trum on preparations stained according to
Feulgen-Rossenbeck, which was significantly
higher than the value of the HG,, subgroup
(0.0503 £ 0.0038 CU, p < 0.005). The average
optical density of endothelial cytoplasm RNA
was 0.537 + 0.017 CU in the green part of the
spectrum on preparations stained according

The vessels of the iris and ciliary body
are sharply dilated (cystic in places), full-blooded,
which indicates severe circulatory disorders.
Mallory staining, x100.

to Brachet, which was not statistically dif-
ferent from the values of the HG,, subgroup
(0.541 + 0.016 CU) (Table 3).

After 3—5 months of the experiment after
a course of M administration in the HG + M, ,
subgroup, survey microscopy of the iris and CB
tissues revealed an increase in dyscirculatory
disorders in the form of vasodilation. These
changes are most pronounced in the vessels of

Table 1
Average relative area of vessels (%) in the iris and ciliary body
in animals exposed to 24-hour lighting, as well as in animals receiving
a course of melatonin
Group CG ARVA Group HG ARVA Group ARVA
subgroups (%) subgroups (%) HG + M (%)
subgroups

CG,, 4.51+0.21 HG,, 7.80 + 0.277 HG + M, 6.61 + 0.25°°

CG, 470 +0.19 HG, 1771+ 043" | HG+M,, | 15.32+0.37/°%

CG,., 4.51+0.20 HG, , 1152 £0.49 | HG+M,,, | 10.21+0.28%°%

CG,, 4.22 +0.17 HG,, , 4.01+0.19* HG +M,, 4.10 £0.19*

CG,, 3.81+ 0.11* HG,, ., 342+ 015" | HG+M,,, | 3.43+0.137*

Notes:

A the difference between the two means is significant when compared with the CG group (p < 0.005);

o

the difference between the two means is significant when compared with the HG group (p < 0.005);

* the difference between the two means is significant when compared with the 1-2 months period of

the experimental study (p < 0.005);
ARAV — average relative area of vessels (%).
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Table 2
Average vascular wall thickness (x10-¢ m) in the iris
and ciliary body of animals exposed to 24-hour illumination,
as well as in animals given a course of melatonin
Group CG AVWT Group HG AVWT Group HG+M AVWT
subgroups (x10-¢ m) subgroups (x10-¢ m) subgroups (x10-* m)
CG,, 51.31 + 1.22 HG,, 59.20 + 1.214 HG+M,, 50.71 + 1.30°
CG, ., 66.12 + 2.71* HG, 87.61+3.90"* |  HG+M, | 81.14+3.81%
CG,,, 92.60 = 4.21* HG, , 136.33£5.51°* |  HG+M, , |133.82+5.32°*
CGiq 101.91 + 4.42* HG,, , 17751+ 7.32°% | HG+M, , | 173.01+6.91"*
CGy s 107.22 = 5.21* HG,, ,, 217.42 872" | HG+M,,,. | 207.92+8.6"*
Notes:

A the difference between the two means is significant when compared with the CG group (p < 0.005);

o

the difference between the two means is significant when compared with the HG group (p < 0.005);

* the difference between the two means is significant when compared with the 1-2 months period of

the experimental study (p < 0.005).
AVWT — average vascular wall thickness.

Table 3

Average optical density of DNA in endothelial cell nuclei,
on preparations stained according to Feulgen-Rossenbeck (conventional units)
in animals kept under conditions of RCI, as well as in animals receiving
a course of melatonin administration

Group CG AOD Group AOD Group AOD
subgroups DNA HG DNA HG+M DNA
(CU) subgroups (CU) subgroups (CU)
CG,, 0.0612 + 0.0041 HG,, 0.0503 + 0.0038" HG+M,, 0.0809 = 0.0037°
CG, 0.0654 = 0.0032 HG, 0.0448 = 0.0029* HG+M, , 0.0662 £+ 0.0033*°
CG,,, 0.0689 = 0.0023 HG,,, 0.0386 = 0.0018"* HG+M,,, |[0.0432=0.0021"*°
CG, 0.0676 + 0.0021 HG, 0.0393 + 0.0019" HG+M,, 0.0428 = 0.0020"
CG,, 0.0577 £ 0.0025 HG,,,, 0.0587 + 0.0027* HG+M,,,, 0.0573 + 0.0024*
Notes:

A the difference between the two means is significant when compared with the CG group (p < 0.005);

o

the difference between the two means is significant when compared with the HG group (p < 0.005);

* the difference between the two means is significant when compared with the 1-2 months period of

the experimental study (p < 0.005);
CU — conventional units;
AOD DNA — average optical density of DNA.

the terminal sections of the ciliary processes,
where the capillaries have paretically dila-
ted walls, a sharp slowdown in blood flow up
to stasis and the phenomenon of erythrocyte
sludge (Fig. 2). The ARAV of the CB in rabbits
of the HG + M, , subgroup was 15.32 + 0.37%
(see Table 1), which is significantly higher
than this indicator in animals of the CG,
subgroup (4.70 £ 0.19%; p < 0.005) and signifi-
cantly lower than this indicator in the HG,
subgroup (17.71 £ 0.43%; p < 0.005). AVWT
was 81.14 + 3,81x10°m (87.61 + 3,90 x10% m in
HG, ,, p <0.05).

After a course of M administration in the
HG + M, , subgroup in the vessels of the iris
and CB, signs of circulatory disorders persist,
however, they are less pronounced both in com-
parison with animals of the HG, , subgroup.
The ARVA was 10,21 + 0,28% (11,52 + 0,49%
in HG,,, p < 0.05) (see Table 1), AVWT was
133.82 + 5.32x10°% m (136.33 £ 5.51 X10°® m
in HG, ,, p < 0.5, and 92.60 + 4.21x10° m
in CG, ,, p < 0.005) (see Table 2). The AOD
DNA of vascular endothelial cell nuclei was
0.0432 + 0.0021 CU (0.0386 + 0.0018 CU in
HG, ,, p < 0.5, and 0.0689 + 0.0023 CU in
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Fig. 2. Rabbit from the subgroup HG + M, ..
In the processes of the ciliary body, pronounced
discirculatory disorders are observed:
paretic dilatation and congestion of capillaries up
to stasis and sludge of red blood cells.
Hematoxylin and eosin staining, X200.

Fig. 3. Rabbit from subgroup HG + M, ,,.
Moderate thickening of the walls of individual small-
caliber arterioles is revealed (1).

Dilation and focal plethora of the vessels of the iris
and terminal sections of the ciliary processes are
also detected (2). Mallory staining, X100.

Table 4

Average optical density of RNA in the cytoplasm of endothelial cells,
on preparations stained by the Brachet method (conventional units)
in animals kept under conditions of RCI, as well as in animals receiving
a course of melatonin

Grouwp CG | g | GrowpHG | HG + M RNA
CU CU subgroups CU
CG,, 0.533+0.015 HG,, 0.541 +0.016 HG+M, , 0.537 + 0.017
CG,, 0.567 + 0.018 HG, 0.594 = 0.018 HG+M, 0.591 + 0.019
CG,,, 0.563 + 0.019 HG, , 0.772£0.015"* | HG+M,,, | 0.678:+0.0137*
CGyq ., 0.543 % 0.011 HG,, , 0.737+0.014% | HG+M,_, | 0.674+0.012%°
CG,, . 0.545 = 0.012 HG,, . 0.655 + 0.011 HG+M,,,, | 0.651=0.010"
Notes:

A the difference between the two means is significant when compared with the CG group (p < 0.005);
° the difference between the two means is significant when compared with the HG group (p < 0.005);
* the difference between the two means is significant when compared with the 1-2 months period of

the experimental study (p < 0.005);
CU — conventional units;
AOD RNA — average optical density of RNA.

CG, ,, p <0.005) (see Table 3). The average op-
tical density of endothelial cytoplasm RNA was
0.537 £ 0.017 CU, this indicator was similar to
that in the HG, , subgroup (0.541 + 0.016 CU,
p > 0.05) (Table 4).

After 18—19 months of the long-term RCI
and course administration of melatonin in ani-
mals of the HG + M,,,, subgroup, a survey
microscopy revealed thickening of the walls
of small arteries and veins, as well as arte-
rioles due to sclerosis (Fig. 4), which leads to
significant an increase in the average thick-

ness of the vascular wall to 173.01 + 6.91x10-¢
m (see Table 2) compared with the control sub-
group CG,, . (101.91 + 4.42x10°m; p < 0.05),
but this the indicator did not differ statisti-
cally from the indicator of the HG,, ., subgroup
(177.51 £ 7.32x10%m; p > 0.05).

After 26—28 months of the experiment, sur-
vey microscopy of the iris and CB tissues revea-
led pronounced sclerosis of the walls of small
arteries and veins, as well as the microvascular
retina vessels — arterioles, capillaries and
venules (Fig. 5). The average vascular wall

18-19
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Fig. 4. Rabbit from the subgroup HG + M
Iris: in loose connective tissue there are small
arteries, arterioles, as well as small veins
with thickened, sclerotic walls.
Hematoxylin and eosin staining, X200.

18-19°

thickness increased to 207.92 + 8.61x10® m
(see Table 2) compared to the animals of the
previous experimental period and the control
subgroup (173.01 + 6.91x10°m and 107.22 +
5.21x10%m; p < 0.005) and did not statistically
differ from the indicator in the HG,, . sub-

group (217.42 + 8.72x10°m, p > 0.05). The AOD
DNA of vascular endothelial cell nuclei was

Fig. 5. Animal from subgroup HG + M, ..
In the iris, there is a sharp thickening
of the arteriole walls due to sclerosis and hyalinosis;
in addition, there are signs of sclerotization
in the connective tissue of the iris.
Hematoxylin and eosin staining, x200.

0.0573 + 0.0024 CU (0.0587 + 0.0027 CU in
HG,,,,, p > 0.05, and 0.0577 + 0.0025 CU in
CG,,e P > 0.05) (see Table 3). The average
optical density of endothelial cytoplasm RNA
was 0.651 + 0.010 CU, which was not statis-
tically different from the values of the HG
subgroup (0.655 + 0.011 CU) (see Table 4).

26-28

CONCLUSIONS

Morphological and morphometric studies
have shown that animals with hypopinealism,
which developed as a result of being in the
conditions of the RCI, in the early stages of the
experimental study (up to 5—8 months) exhibi-
ted pronounced circulatory disorders in the
iris and ciliary body. The vessels are sharply
dilated and hyperemic. In the paretically di-
lated capillaries of the ciliary crown processes,
there is a slowdown in blood flow up to stasis
and sludge of erythrocytes. Against the back-
ground of circulatory disorders in the CB,
analysis DNA and RNA of the vascular endo-
thelium showed a consistently high level of
morphofunctional activity of the endothelial
cells, which was recorded almost throughout
the entire experimental study. After 12 months
of the experimental study, circulatory changes
in the CB of animals are replaced by sclerotic
ones. We also observed sclerotic changes in
the animals of the control group, interpreting
them as gerontological processes. However, it
should be noted that under RCI conditions,

vascular sclerosis occurs earlier and is much
more pronounced than in the animals of the
control group. Thus, in rabbits kept under RCI
conditions for 26—28 months, sclerosis of the
connective tissue itself is observed, the average
thickness of the vascular wall exceeds the
similar indicator in the CG by 1.5 times. In
addition, the qualitative composition of the
affected vessels also changes. In the animals
of the control group, we observed only sclerosis
of the walls of small arteries, and in the
animals that were under RCI conditions, in the
late stages of the experiment, in addition to
sclerotic changes in small arteries, we observe
sclerosis of small veins and vessels of the mic-
rocirculatory bed (arterioles, capillaries, venu-
les), in individual arterioles and capillaries,
hyalinosis is detected. Thickening of the walls
of small arteries and veins due to sclerosis
leads to a significant increase in the AVWT
index. Desolation of the vessels is characterized
by a significant decrease in the ARAV index.
Based on the results of the morphometric
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analysis, it can be concluded that a course of
melatonin administration reduced edema and
vascular disorders in the CB of rabbits in the
early stages of hypopinealism formation in
an experiment with RCI up to 5—8 months.

10.

In the late stages of hypopinealism formation
during 12—-28 months of the RCI, apparently
due to irreversible atherosclerotic changes in
the vessels, the melatonin course did not have
a therapeutic effect.
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There is a close physiological connection between the organ of vision and the pineal gland, which is mani-
fested in the fact that under the influence of light falling on the retina, signals are transmitted along the retino-
hypothalamic pathways to the brain and, reaching the pineal gland, inhibit the production of the hormone mela-
tonin (M). It was found that a decrease in nighttime production of M leads to disruption of free-radical processes
in the cell, disruptions in the immune and endocrine systems, etc. As a result, pathological changes develop in
various tissues of the body. Modern studies have identified M in such eye tissues as the retina, ciliary body (CB),
and lens epithelium. A connection has also been established between M production, production of intraocular
fluid by the ciliary body, intraocular pressure and the development of certain types of glaucoma.

The aim of the work was to investigate the features of morphological changes in the ciliary body of rabbits
under the influence of the course of melatonin injections at different times of manifestation of experimental hy-
popinealism, which developed against the background of 24-hour lighting.

Materials and methods. The experimental study was carried out on rabbits in compliance with the
«European Convention for the Protection of Vertebrate Animals Used for Experimental and Other Scientific
Purposes» (Strasbourg, 1986) and Law of Ukraine «On the Protection of Animals from Cruelty» No. 3447-1V
(Kyiv, 2006). The formation of hypopinealism in animals was achieved by exposing them to 24-hour lighting.
The groups were: the control group (CG) — 23 intact animals, which were in vivarium with natural change of
day and night; a group with hypopinealism (HG) — 32 rabbits that were in the round-the-clock illumination
(RCI); the HG + M group — 29 rabbits that were in the RCI, but before being withdrawn from the experiment,
received a course of injections of M for 14 days. Depending on the duration of the experiment, subgroups were
identified: 1-2, 3—-5, 8—12, 18-19, 26—28 months. When conducting a morphological study of the CB of enucle-
ated eyes of rabbits, morphometric analysis was used using the «field» method. To determine the M content in
the blood during the day and night, an enzyme immunoassay was used.

Results. Nighttime melatonin levels in blood decreased under RCI conditions to 62.26 + 5.27 pmol/L (con-
trol: 369.45 + 14.35 pmol/L; p < 0.005).

After 1-2 months of experiment in the HG+M, , subgroup, the average vascular wall thickness (AVWT)
indicator (50.71 + 1.30%10° m) decreased compared to HG,, (59.20 + 1.21x10m; p < 0.005) and the indicator
was similar to CG,, (51.31 + 1.22x10°m, p < 0.005); the average relative area of the vessels (ARAV) indicator
(6.61 = 0.25%) was lower than the HG, , indicator (7.80 + 0.27 %; p < 0.005), and significantly exceeds the indica-
tor CG,, (4.51 £ 0.21%; p < 0.005). According to morphological and morphometric analysis, after 18-19 months
of experimentation in the CB, circulatory disorders completely disappear and pronounced sclerotic changes in-
crease. After 26-28 months in the subgroup HG + M, ,, the indicator of AVWT increased (207.92 + 8.6x10°m),
not differing from the HG, , indicator (217.42 + 8.72x10° m; p > 0.05), but remaining higher than the CG,,,,
indicator (107.22 + 5.21x10°m; p < 0.005). The ARAV indicator decreases to 3.43 + 0.13% (p < 0.005) and is
similar to the indicators of subgroups CG,,,, and HG,,, (3.81+0.11% and 3.42 + 0.15%; p > 0.05).

Conclusions. Thus, according to morphometric and morphological indices, the course of melatonin injec-
tions used up to 5 months of the experiment reduces reactive edema and vascular disorders characteristic of
the early stages of hypopinealism formation under round-the-clock illumination conditions. After 26—28 months
of round-the-clock illumination, the course of melatonin does not have a therapeutic effect on morphological
changes in the ciliary body, apparently due to irreversible sclerotic changes in the vessels.

Keywords: pineal gland, hypopinealism, vascular disorders, dyscirculatory disorders, injections of mela-
tonin, ciliary body.
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[Ipuponra 3amina aHS 1 HOYi, TOOTO YepryBaHHS IHTEHCUBHOIO BILJIMBY CBITJIA 1 TEMPSBH Yepe3 CITKIBRY
Ha CTPYKTYPHU IEHTPAaJJIbHOI HEPBOBOI CHCTEMH, 3a0e3meuye pUTMIYHICT BUPOOJIEHHS B IMIHEAJNbHIA 321031
(emihis) ropmony mesiaroniny (M) 1 popmyBanHs 1000BUX puTMiB. BHoul KoHIleHTpariis M B KpoBi HallBU-
114, a JeHHe CBIT/I0 npurHivuye npoaykiriro M. 3menmensa HidHol mpoaykiiii M Hpr3BOOUTE 10 IIOPYIIEHHS
6araTbox hi3l0JIOMYHUX IPOIECIB, Y TOMY YKCJI1 BIJIBHOPAIUKAJIBHUX IIPOIECIB Y KJIITHUHI, Ta CIPUSIE PO3BU-
TKY [IATOJIOTTYHUX 3MI1H y PI3HUX TRAHUHAX opraniamy. MeaToHIH BUSBJIEHO B TAKAX TKAHUHAX OKa, SIK CIT-
KiBKa, BIAPOCTKHU IIMJIIAPHOrO Tija Ta emiTeiil Kpuinraiauka. Takosx 0yJio BcTraHoBJIeHO, 1o M Gepe yuacTb
y BUPOOJIEHH] BHY TPIIIHBOOYHOI PIAMHN [IUJIIaPHUM T1JIOM.

Merowo poboru Oyso mocuaimgutu ocobiauBocTi Mopdosoriuaux 3miu muaiapaoro tijga (IIT) kposis
miJ BIJIMBOM KypCy 1H'ERITIHl MEJATOHIHY B Pi3HI TePMIHH IPOSIBY €KCIIEPHUMEHTAJIHHOI0 TiIOoMiHeaai3My,
KUY po3BUHYBCSA HA QoHl 111010008010 ocsitienusa (110).

Marepianu Ta meronu. ExcmepuMeHTaJIbHE MOCTIIMKEHHS IPOBOJAHMJIM HA KPOJSAX BIJIIIOBIIHO
o 3akony Yrpaiuu «[Ipo saxwmcr TBapuH Bin sxopcTokoro mosomskeHHs» No 3447-1V (Kuis, 2006 p.) Ta
«EBpPOMENCHKOI KOHBEHIIII PO 3aXUCT XpPeOeTHUX TBAPUH, IK1 BUKOPUCTOBYOTHCS JIJIA MIATOCIIIHUX TA 1H-
mux misei». Haykosi mimgi» (CtpacOypr, 1986). I'inonineasiaMm y TBapuH J0CATABCA MIJISIXOM YTPUMAHHS 1X
B ymoBax 110O. I'pymru cranoBunan: koutpoasaa (KI') — 23 inTakTHi TBApUHU, AKI epebyBaau B yMOBaX IIPH-
poaHoi 3MiHM IHA 1 Houl; rpyna 3 rimomizeasiamoM (I'T) — 32 kposnukwn, aki mepedysaiu B ymosax 1[O; rpyma
I'T'+ M — 29 kposukis, ski mepedyBaau B ymosax 110, asie mepes BUBeIeHHAM 3 €KCIIEPUMEHTY OTPUMYBAJIU
kypc i"'exiiit M mporarom 14 mguiB. 3asieskHo BiJl TPUBAJIOCTI €KCIIEPUMEHTY BUI1JIEHO miarpynu: 1-2, 3—5,
8-12, 18-19, 26—28 mic. Konmenrpamiro M B KpoBi BusHavaau iMyHogepMeHTHHM MeTomoM. IIpoBemenHo
MopdoJIOridHE JOCIIIIMKEeHHA eHYKJIEOBAHUX OUHUX A0JYK TBAPUH 3 MOP(QOMETPUYHUM AHAJI30M METOI0M
«IIOJIIBY.

Pesynwraru. Ilig smousom 110 miuma npoxyxiia M suumammacs g0 62,26 + 5,27 nMoJIb/JI TOPIBHAHO
3 kouTposieM (369,45 + 14,35 nmoan/i; p < 0,005).

Yepes 1-2 micsami 1O micas gypey iHekiin M sMeHIIyBaauch TUCIUPKYIATOPHI possanu y LT, mo
OIATBEPIKYIOTHCSI THM, 10 ITOKA3HUK cepeaHbol BimguocHOI ol cyaun (CBIIC) mpu mopdomerpuunomy
nmocaigxensi B marpymi I'T + M, , (6,61 £ 0,25 %) mmxunit sa nokasauk I'T', (7,80 + 0,27 %; p < 0,005), xoua
i smauHo mepesuinye moxasauk KI' , (4,51 + 0,21 %; p < 0,005); HOKa3HUK CepeHbOI TOBIIMHU CyAMHHOI CTIHKH
(CTC) (50,71 £ 1,30%10° m) 6ys momioamm mo mokasamuka KI' , (51,31 + 1,22x10° m, p < 0,05), a BiporigHo 3HM-
auBcs nopisaano 3 [T, (59,20 + 1,21x10° m; p < 0,005).

Yepes 2628 micamis y miarpymi I'T' + M, ,, mokasauk CBIIC samKyeThea 0o 3,43 + 0,13% 1 e momibEmM
1o norasaukis rpym KI', . ra I'T,, . (3,81 £ 0,11% ra 3,42 = 0,15%; p > 0,05). [loxkasauk CTC migsumusca
(207,92 £ 8,6x10°° m), He Bigpisuaounck Bix mokasuuka I'T, , (217,42 £ 8,72x10° m; p > 0,05), asne sanumaio-
uynch BuInuM 3a mokasauk KI',, . (107,22 = 5,21x10°° m; p < 0,005).

BucnHoBku. Ax cBiguaThk pe3yabTaTH HANIOTO0 MOPQOJIOTIYHOTO Ta MOPMOMETPUUHOTO JOCIIIIKEeHH,
y TBapuH 3 Ae(IIUTOM MeJaTOHIHY Yepe3d 18-19 MicsIliB 11ij101000BOT0 OCBITJIEHHS B IIUJI1aPHOMY TiJjIi IOB-
HICTIO 3HUKAITH SBUINA rimepemil CyJIUH 1 TUCIIUPKYJIATOPHUX PO3JIAIB, 3ABJISAIOTHCSI BUPAKEH] CKJIEpPO-
TruuyHl 3MiHU. BinmMmivaerbcsa 3HaYHe MOTOBINEHHS CTIHOK JPIOHUX apTeplil 1 BeH BHACJIIOK CKJIEPO3Y, IO
IIPU3BOIUTH J0 3HAYHOIO IT1IBUIIEHHS ITOKA3HUKA CePeIHBHOI TOBIIUHY CYJUHHOI CTIHKU. 3aIlyCTIHHS CyIUH
XapaKTepu3yeThCsa 3HAYHUM 3HUKEHHAM 1HIEeKCYy cepeIHbol BigHocHOI o cyauHd. Kypc iH'ekiii MmeaaTo-
HIHY 3MeHIIlye HaOPAK 1 CyAMHHI Po3JIagu HA PAHHIX eTanax OpMyBaHHS TIIOIIHEaI3My B eKCIIEPUMEHT1
3 I[1J10/000BUM OCBITJIEHHSAM 710 5 MicAIiB. Yepes 26-28 MiCAIIB 111J10/1000BOT0 OCBITJIEHHS, Ma0yTh, Y 3B'A3KY
3 HE3BOPOTHUMH CKJIEPOTUYHUMHY 3MIHAMHY B CyIUHAX, KyPC MEJIATOHIHY He Mae TePaleBTUUHOTO e(PeKTy.

KiamouyoBi cnoBa: miHeaJbHAa 3aJ1034a, MiIONIHEaJ13M, BACKYJIAPHI Po3jIagu, TUCIUPKYJIATOPHI pO3-
Jaau, eK30TeHHU M MeJIATOHUH, ITUJIiapHe T1J10.
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