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INTRODUCTION

At the present time, difficulties in solving the
problem of etiology and pathogenesis of the
genital prolapse persist. Most authors consider a
multidimensionality to be the cause, at the same
time referencing different groups of causes as
the most important. Most researchers consider
the polyetiologic nature of the disease [1].

A significant number of genital prolapse cas-
es in women is caused by systemic changes in
connective tissue, trauma of the connective ap-
paratus of the genital organs and pelvic floor
fasciae, microcirculatory and trophic disorders
(especially in elderly and hyposthenia persons),
and the deficiency of estrogen. This is so-called
“fatigue-driven” prolapse [2, 3].

According to Troiano L. et al. [4], the main role in
occurrence of the prolapse belongs to changes in
fixing ligaments - cardinal and sacro-uterine ones.
Atrophy and destruction of these ligaments’ tissue
may cause descent and prolapse of genital organs.

Pelvic floor circulatory tissue disorders are most-
ly observed with underlying genital prolapse. Lo-
cal microcirculatory changes at initial severity of
genital prolapse were characterized by a decrease
in a peripheral resistance of blood vessels with
underlying decrease of the total vascular tone,
overflow of the venular bed, and reflected the
general parameters of the microcirculatory blood
flow, while disturbance of local, adaptive mecha-
nisms of the entire microcirculation system with
involvement of arterioles was characteristic for
the expressed forms of the disease [3].

In more than 30% of cases of internal organs™ de-
scensus and prolapse, histologic methods revealed
both dystrophic changes of vulva walls and inflam-
matory infiltrates in the the mucous tunic layer [5].
Therefore, the tone, strength and elasticity of the
post-menopause pelvic floor progressively de-
creased, and the number of patients suffering from
genitals prolapse increased in elder age groups [6].

Estrogen deficiency is believed to be the most
important factor that influences metabolic pro-
cesses in the connective tissue and chemical
composition of the intercellular media. This was
manifested by deceleration of the processes of
collagen synthesis and decreased elasticity of
the connective tissue [7, 8].

Estrogen synthesis deficiency, leading to im-
pairment of circulation and microcirculation in
the pelvic floor tissues, as well as to reduction of
elasticity thereof, contributed to a prolapse of
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genital organs. Hereditarily deterministic defect in
molecular structure of the collagen resulting in a
decrease of the strength of fixing apparatus and
fasciae of the pelvic floor is considered a factor of
risk for development of the genital prolapse [9].

In this regard, a theory of systemic dysplasia
of connective tissue has come to the fore as the
leading cause of prolapses. In this case, child-
bearing and injuries are considered only provoc-
ative factors [10].

Dysplasia of the connective tissue is a congen-
ital anomaly preconditioned by disturbance in
the structure of fibrous components of predom-
inantly collagen or basic substance, and is mani-
fested by a decrease in its strength [11]. A reduc-
tion of the content of certain types of collagen
or disturbance of relation between them, which
leads to a decrease in the strength of connective
tissue of many organs and systems, is considered
a morphological background of the disease.

Clarifying the role of collagens in the etiolo-
gy of urinary incontinence and genital prolapse
may be a clue for solving important pathogenet-
icissues [12].

The genius prolapse is usually accompanied by
urinary incontinence. A displacement of organs
in this case affects the condition of predomi-
nantly bladder and urethra, causing overactivity
thereof. The motility of these organs aggravates,
thus causing a hypermotivity [13, 14].

Reflexes of the lower urinary tract that are
susceptible to ascending sensory stimulation at
different levels of the central nervous system are
sensitive to stress factors [15].

Growing number of patients with genital pro-
lapse and combining this condition with stress
urinary incontinence (SUI) requires further re-
search. Inadequate efficacy of many existing
regimens for treatment of genital prolapse, ac-
companied by urinary incontinence, encourages
researchers to find new approaches. Using mod-
els and development of experimental therapy
regimens based on them will contribute to solv-
ing the problem.

STUDY MATERIALS AND METHODS

During the study, we examined the condition
of the bladder and vulva tissues in 30 white rats.
Animals were divided into three groups. The first
control group consisted of intact animals. The SUI
model was replicated in animals of the second
experimental group [16]; SUI model in white fe-
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male rats of the third group was supple-
mented by modelled vaginal prolapse
(VP). For these purposes, after prepara-
tion of a surgical field in the upper part
of animal’s thigh, we performed an inci-
sion, expanded the edges of the wound
up to exposure of the sciatic nerve, then
ligated it with a thread in the proximal
section before branching of the puden-
dal nerve, and completed the surgery by
layer-by-layer wound suturing, followed
by application of gentamicin ointment
to prevent its infection. Using this model,
we managed to obtain a steady and sta-
ble decrease in the pressure of the first
urine drop.

After replication of the SUI model, we
caused a breach of the vaginal vault fix-
ation to the sacro-uterine ligament, thus
reaching the prolapse.

For surgical interventions in rats, we
used intraperitoneal anesthesia consist-
ed of 5% sodium thiopental solution 0.2
ml and 1% Propofol solution 0.4 ml.

The surgical interventions were per-
formed in compliance with the require-
ments of the Law of Ukraine No. 1759-IV
dated December 15, 2009 “On Protec-
tion of Animals from Cruel Treatment”
and standards of the "Guide for the Core
and Use of Laboratory Animals (Nation-
al Academy Press, Revised, 1996), and
American Heart Association's Guidelines
for the use of animal in research [17].

Post-euthanasia, we removed the
bladder, urethra and vagina from the
animals and fixed them a 10% solution
of buffered formalin. After fixation, the
organs were sealed in paraffin. 7 um -
thick paraffin slices were made using
Leica RM2125 RT rotor microtome.
Deparaffined slices were stained with
hematoxylin and eosin, and van Gison
picro fuchsin. MacManus Periodic Ac-
id-Schiff (PAS) reaction with amylase
control was used to analyze tissue
changes. Images of histological prepa-
rations were made with the help of a
digital camera of Olympus BX 41 opti-
cal microscope.

Morphometric studies, which were de-
termining the density of vessels of the
microcirculatory bed of the proper vulva
plate, were carried out using Olympus
BX 41 light-optical microscope (magnifi-
cation: eyepiece — x10, lens — x10) using
the Paradise Image Analysis program de-
veloped by Eva research and production
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company (Ukraine). The statistical pro-
cessing of the results of the study was
performed using Student’s t-test.

STUDY RESULTS

The histologic preparations of the
bladder of females rats from the con-
trol group were covered from inside
with a transitional epithelium consist-
ing of 6-10 cell rows, the proper plate
was flaky, had a thin compacted layer
under the epithelial plate. The mucous
membrane formed mostly even folds.
Submucosal basis was poorly devel-
oped and absent in the triangle area.
Bundles of smooth muscle cells were
located in the muscle layer, which
made up three unclearly separated lay-
ers with thin layers of loose connective
tissue between them. Bladder myo-
cytes in the triangle zone formed a cir-
cular layer; the submucosal layer was
absent (Fig.1). The bulk surface of the
bladder was covered from the outside
with a thin serous membrane.

Figure 1. Bladder (closer to sphincter)
Hematoxylin and eosin staining. Magnification 100

The urethral wall consisted of a muco-
sal membrane that was very similar to
the bladder membrane, yet with a less
developed proper plate, a thin submu-
cosal membrane, well developed mus-
cle layer with circularly located bundles
of smooth myocytes. Small glands were
visible in the upper part of the urethra.

The mucousal membrane of the vulva
was covered with 7-9 rows of epithelial
cells, sometimes signs of keratinization
were observed. Surface epithelial cells
contained glycogen grains. The proper
plate was formed by a loose connective
tissue, which was somewhat denser un-
der the epithelial plate due to a compact
location of thin collagen fiber bundles.
Closer to the muscular membrane, the
proper plate appeared to be looser (Fig. 2).
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The muscular membrane was rather
thin, made up mainly of longitudinal
bundles of smooth myocytes. The basis
of the adventitious tunic consisted of a
loose connective tissue with thicker bun-
dles of collagen fibers, positioned slight-
ly denser. The density of blood vessels
was smaller than that in the proper plate;
the vessels themselves were mainly of a
larger diameter.

Figure 2. Vulva of female rat of the control group
Van Gieson picro-fuchsin staining. Magnification 100

On Day 14 after replication of the SUI
model, a focal exfoliation of superfi-
cial cells of the epithelial plate was ob-
served in the bladder, however in other
areas, the epithelial plate was almost
unchanged, or even thickened due to ex-
cessive contraction of the smooth mus-
cle cells. Moderately tonically contracted
muscular membrane did not have any
expressed departures from norm. The
serous membrane was also preserved
without departures.

The urethra was somewhat dilated
with increased exfoliation of epithelial
cells observed on the tops of folds. The
muscular membrane was moderately
atonic, without pronounced pathologi-
cal changes.

The epithelial plate of the vagina was
hypertrophied, the blood vessels of the
proper plate were dilated, the veins and
venules full-blooded. The muscle layer did
not feature any departures from the norm.

Within 30 days after replication of the
SUI model, the epithelial plate of the mu-
cous membrane of the bladder was sig-
nificantly thinned, some sites underwent
significant desquamation, blood vessels
dilated, full-blooded were mainly capil-
laries and venules. The musculoskeletal
system contracted unevenly, the areas of
significant contraction were observed,
as evidenced by deep folds in the areas
of excessive contraction, formed by the
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mucosal and submucosal membranes,
and by the abnormally high intensity of
smooth muscle cells® staining. The se-
rous membrane was without significant
changes.

On Day 30 after replication of the SUI
model, the urethra was significantly di-
lated and had isolated folds. The epithe-
lial plate was thinned and partly exfoliat-
ed, the muscular membrane was atonic.
The blood vessels of all membranes were
moderately dilated.

30 days after replication of the SUI
model, the vagina was characterized
by thinned epithelial plate, the epithe-
lial-dermal border was smoothed, and
the proper mucosal plate had signs of
edema, compacted due to increased
density of collagen fibers (Fig. 3). The
muscle layer was atonic with increased
number of collagen fibers that formed
a mesh around the bundles of smooth
muscle cells.

Figure 3. Vulva of female rat 30 days after
replication of the stress model
Van Gieson picro-fuchsin staining. Magnification 400

14 day after replication of combined
SUI and VP model, epithelial plate
thinning and mild desquamation in
small areas were observed in the uri-
nary bladder. The mucous membrane
formed deep, branched folds, which
almost completely filled the lumen of
the organ (Fig. 4). Blood vessels of the
proper plate of mucous membrane and
submucosal basis were full-blooded
and dilated. Myocytes of the muscle
layer were partially contracted, acido-
philic-stained. The serous membrane
did not have any departures from the
norm.

On Day 14 after the replication of the
complex SUI and VP model, the ure-
thral lumen was flattened. The epitheli-
al plate underwent desquamation and
atrophic changes. In the proper plate
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after replication of SUl and VP model
Hematoxylin and eosin staining. Magnification 100

of the mucous membrane, and espe-
cially in the submucosal region, sharply
dilated blood vessels, mainly veins and
venules, were observed. In the muscle
membrane, an increase in the number
of collagen fibers and a decrease in the
density of smooth myocytes bundles
were observed.

14 days after replication of the model,
the epithelial plate of the vagina under-
went hypertrophy and thickened sig-
nificantly. At the same time, dystrophic
changes were observed in it, mainly in
the intermediate and superficial layers.
The cells of the surficial layer completely
lost glycogen grains. The proper plate of
the mucous membrane hardened; not
only the number of collagen fiber bun-
dles increased, but also the diameter
thereof (Fig. 5); the number of vessels
of the hemomycocirculatory bed went
down. In the muscular membrane, more
numerous and thick collagen fibers were
positioned between the bundles of
smooth muscle cells.

Figure 5. Vulva of white female rat 14 days after
replication of SUl and VP model
Van Gieson picro-fuchsin staining. Magnification 100

Within 30 days after replication of SUI
and VP model, the epithelial plate of the
mucosal membrane of the bladder sig-
nificantly thinned up to 2-4 cell layers;

intensified desquamation was observed
in some areas, which led to surface ex-
posure. The proper plate indurated
throughout the depth; the number of
thick collagen fiber bundles in it and
in the submucosa grew. The density of
vessels of the microcirculatory bed de-
creased. Both the volume of collagen and
the diameter of bundles and the width of
connective tissue layers increased in the
muscular membrane between the bun-
dles of smooth muscle cells. The foci of
mesothelium detachment were noted in
the serous membrane.

In the urethra, an accelerated desqua-
mation of superficial cells and detached
cells in the lumen was observed. The
proper plate swelled, the tincture prop-
erties of collagen fibers changed, which
suggested not only their swelling, but
also the destruction thereof. The mus-
cular membrane was thinning, turning
atonic.

In the vagina, the pronounced atro-
phic changes were observed mainly
in the mucosal coat. The epithelial
plate was thickening, undergoing de-
struction at some sites (Fig. 6); detritus
masses were observed in the lumen of
the vulva, glycogen grains in epithelial
cells were not found. The proper plate
of the mucosal membrane was turn-
ing sclerous because of edema and
thickening of the collagen fibers. The
number of blood vessels of the micro-
circulatory bed continued to decrease
compared with the previous term. The
muscular membrane was atonic, the
cytoplasm of myocytes changed its
tincture properties, turned slightly aci-
dophilic, slightly basophilic in some ar-
eas, suggesting a disturbance of meta-
bolic processes.

Figure 6. Vulva of female rat 30 days after
replication of SUl and VP model

Expressed desquamation of epithelial cells.
PAS-reaction. Magnification 40
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RESULTS DISCUSSION

After replication of SUI and combined SUI + VP models, all
study organs underwent changes well after 14 days.

After replication of SUI model in the bladder, desquamation
of superficial epithelial cells increased, however, at the same
time, compensatory processes caused moderate hypertrophy
in the intermediate layer; the contraction of smooth muscle
cells of the muscular layer somewhat increased the tone.

In the urethra, moderately pronounced functional changes,
predominantly in smooth muscle elements, were prevailing. In
the vagina, the most pronounced changes were noted in the
mucosal membrane, accompanied with signs of hypertrophy
in the epithelial plate and the signs of moderate edema with
full-blooded vessels in the proper plate.

30 days after replication of SUI model, atrophic changes in
the mucous membranes manifested predominantly in blad-
der and vulva. The proper plates of mucous membranes of all
study organs turned sclerous mainly due to edema, however
the density of collagen fibers increased somewhat, i.e. the col-
lagen genesis intensified. The myocytes of the bladder muscle
layer were tonically contracted, while signs of atony were ob-
served in the muscle layer of both urethra and vulva.

Using the combined SUI + VP model resulted in intensifica-
tion of desquamation of superficial cells of the epithelial plate
in the mucosal layer of the bladder in 14 days. The tone of the
blood vessels in all membranes decreased; they mainly dilat-
ed, especially the veins. In the muscular membrane, the tone
of myocytes increased, which manifested by intense staining
of the cytoplasm, the presence of spiral form cores, as well as
deep, numerous, branched folds of the mucosal membrane.

In the urethra, an increased exfoliation of epithelial plate cells
was also obvious, accompanied with manifestations of edema in
the proper plate. Edema extended to the muscle layer, causing
swelling of the connective tissue layers. In addition, their mod-
erate growth was observed. However, myocytes were tonically
contracted, with no pronounced signs of dystrophic changes.

In the vagina, the epithelial plate was hypertrophied and had
manifestations of dystrophy. The proper plate was sclerous
due to increased collagen, with decreased tone of myocytes in
the muscular membrane compared to the control group.

30 days after replication of the combined model, there were
more pronounced disorders of the morphofunctional state of
the epithelial and connective tissues of the subject organs. In
the bladder, the epithelial plate was significantly thinned, and
the increased desquamation led to focal exposure of the proper
plate. The sclerotic changes in the proper plate were more pro-
nounced than in the previous term. The number of vessels in
the hemomicrocirculatory bed continued to decrease. The mus-
cular membrane showed the growth and consolidation of the

connective tissue layers, as smooth muscle cells retained a tone.
The integrity of the mesothelial plate of the serous membrane
was broken. In the urethra, the desquamation of the epithelial
cells increased, and edema of the proper plate was observed.
The urethra muscle membrane, unlike the bladder coat, turned
atonic, and signs of dystrophic changes in myocytes became
more pronounced. The vulva coat underwent the atrophic
changes manifested by sedentary destruction of the epitheli-
al plate, edema of the connective tissue, dystrophy of smooth
muscle cells, and a significant weakening of the tone.

Therefore, in animals of the second groups with SUI model,
mostly functional changes were observed. Vulva tissues under
this model appeared to be sensitive to disturbances, especial-
ly the tissues of the mucous and muscle membranes, where
morphological changes were revealed in addition to function-
al ones.

After replication of SUl and VP model, there were destructive
processes in the mucous membranes of the bladder, urethra
and vulva, the volume of connective tissue in the muscular
membranes increased both around and between the mus-
cle bundles, accompanied by thickening collagen fibers and
changes associated with manifestation of destruction in the
later term (30 days).

The morphometric studies revealed that the density of capil-
laries decreased (Table) in the proper plate of the vulva muco-
sa of animals in both second and third groups - by 12.35% and
34.24% in animals of the second group with SUI model and in
animals of the third group with a combined model, according-
ly. The diameter of arteriole and vein lumen increased due to
atony of vascular wall, and the vessels of venous type demon-
strated a more pronounced atony. The walls of arterioles in
animals of the second group did not undergo the expressed
changes, but in animals of the third group, they were thicken-
ing due to sclerotic

The displacement of vulva resulted in compression of its
tissues with the edema, which was accompanied by growing
and consolidation of collagen fibers, muscle atrophy, loss of
density of microcirculatory bed vessels, especially capillaries.

The combination of these processes led to a disturbance
of architectonics and a ratio between muscle and connective
tissue in the membranes of the study organs. Dystrophy and
swelling were associated with these processes. The aggravated
vulva atony suggested a decrease in a number of elastic fibers
around the vessels and muscle bundles.

CONCLUSIONS

1. Replication of the SUI model in the bladder of female
rats caused the state of overactivity, as muscle membranes of
urethra and vulva became moderately atonic.

Table. Changes in the microcirculatory bed of the proper vulva mucosa plate after initiation of SUl and SUI + VP model

Diameter of vascular lumen in animals

Blood vessels of the microcirculatory bed of the control group (jim)

Arterioles 16.45+1.27
Venus 23.02+1.98
Capillaries 6.15+0.59
Number of capillaries in 1 mm? 99.6 +4.1

*p <0.05 — the probability of indicators is compared with animals of the control group
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Diameter of vascular lumen in the vulva mucosal membrane proper plate (um)

Group 1 Group 2
2143 £1.81* 20.67 £ 1.94*
33.14 +£2.05* 38.83+£3.11*
7.27 +0.64% 7.34+0.72%

87.3+6.2* 65.5+5.9%
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2. The combined model of SUI and vaginal prolapse
used by us was successfully replicated in all animals of the
experimental group, which was confirmed by revealed
morphofunctional changes of the bladder, urethra and vulva
tissues.

3. Functional changes dominated in animals with the SUI
model. In animals with a combined model of SUI and vaginal
prolapse, the functional changes predominantly manifested
on Day 14, and changes in the architectonics of the study
organs emerged within 30 days.
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T.F. Tatarchuk, MD, professor, corresponding member of the NAMS of Ukraine, deputy director for research work, head of the Endocrine Gynecology Department, SI“0.M. Lukyanova IPOG of the NAMS
of Ukraine”

0.0. Yefimenko, PhD, senior researcher at the Endocrine Gynecology Department, SI“0.M. Lukyanova IPOG of the NAMS of Ukraine”

V.S. Shkolnikov, MD, professor, Human Anatomy Department, N.I. Pirogov Vinnitsa National Medical University

Objective of the study was to analyze the particulars of morphofunctional changes in pelvic organs under conditions of stress urinary incontinence and experimental vaginal prolapse.

Materials and methods. The experimental studies were conducted on 50 sexually mature white female rats divided into three groups. The first control group consisted of intact animals; the

2-nd group consisted of animals with replicated stress urinary incontinence model; and the 3-rd group consisted of animals with a combined model, in which, after replication of the stress urinary
incontinence model, the vaginal vault fixation to sacro-uterine ligaments was broken, thus causing vaginal prolapse. After withdrawal of animals from the experiment, histological studies of bladder,
urethra and vulva were carried out.

Study results. After replication of the stress urinary incontinence and vaginal prolapse model, the destructive processes in the mucous membranes of the bladder, urethra, and vulva were developing,
the volume of connective tissue in muscle membranes was increasing, the collagen fibers were thickening, and one could observe changes thereof with manifestations of destruction within a 30-day
period. A combination of these processes led to an alteration of histoarchitectonics and the muscle ratio and connective tissues in membranes covering the study organs in both groups. Pathological
changes accompanied by structural rebuild of bladder, urethra, and vulva tissues were more pronounced in the combined model.

Conclusions. Replication of the stress urinary incontinence model in the bladder of female rats caused an overactive state of the above, while the muscle membranes of urethra and vulva became
moderately atonic. The combined stress urinary incontinence and vaginal prolapse model used by us was successfully replicated in all animals of the experimental group, which was confirmed by
morphofunctional changes in the bladder, urethra and vulva tissues. Functional changes dominated in animals with the stress urinary incontinence model. The animals with a combined stress urinary
incontinence and vaginal prolapse model presented with functional changes predominantly observed on day 14, and changes in the histoarchitectonics of the study organs on day 30. Replication of
the combined stress urinary incontinence + vaginal prolapse model resulted in swelling of the vulva tissues, accompanied by growth and consolidation of collagen fiber bundles, muscular and mucosal
membranes atrophy, and decreased quantity of microcirculatory bed vessels. Pathological changes in structural elements of the vulva after application of the combined model suggested a trophic
disturbance, which was confirmed by a decrease in the density of capillaries by 34.24% and fibrosis of arteriolar membranes.

Keywords: experimental study, stress urinary incontinence, experimental vaginal prolapse.

MOPOOOYHKLIMOHANBHBIE U3MEHEHWA OPTAHOB MANOI0 TA3A B YCI0BUAX CTPECCOBOTO HEAEPXAHWA MOYU U 3KCNEPUMEHTAJIHOTO BbIMAZEHNA BNATANUILA
T.0. Tatapuyk, 4. Mmes. H., npodeccop, unen-koppecnioneHt HAMH YkpanHbl, 3amectutens AupeKTopa o HayuHoii pabote, 3aBeaytoLuas oTaeneHnem SHAOKPUHHI rurekonorum 'Y «AMAT

um. akag. EM. Jlykbanosoit HAMH Ykpaunbi»

0.A. EpumeHKo, K. MeJl. H., CT. Hayy. COTPYAHUK OTAeNeHa SHAOKpUHHOI runekonorum 'Y «AMAT um. akap. E.M. Nlykbanosoit HAMH YkpanHbi»

B.C. likonbHMKOB, 1. Men. H., npodeccop kadeapbl aHaTomim Yenoseka Bunkuukoro HMY um. H.W. NMuporosa

Llenblo vccnegoBaHwA CTan aHanu3 0cobeHHoCTeit MophOGYHKLIOHATIbHbIX U3MEHeHHii B OpraHax Masnoro Ta3a B yCIOBUAX CTPECCOBOTO HEAiEPXaHiA MOYM 1 SKCMEPUMEHTANbHOTO BbiNaeHuA
BaranuwLa.

MaTepMaﬂbl U MeToAbl. 3K(ﬂepV|MeHTal'le0€ 1ccnesioBanme bbino NpoBEAEHO Ha 50 N0J10BO3PENbIX benbix camkax KPbIC, pa3fieNeHHbIX Ha TPX rpynmbl. I'IepBaﬂ KOHTPOJIbHaA rpynna cocrosna
113 MHTAKTHbIX XMBOTHbIX; 2-A rpynna cocToAna U3 XUBOTHbIX C peI'IHVILlMPOBaHHOVI CTpECCOBOﬁ MOAENbI0 HeflepKaHnA MOYK; 3-a rpynna cocToAna U3 XUBOTHbIX C KOM6MH|/IPOBaHHO|7] Mozenblo,
B KOT0p0I7I nocse pennukaLmm Moaenu CTpeccoBoro HeaepxaHua mouun 6bina HapylleHa ¢VIK(auVIﬂ (BO/la Bnaranuuia KpecTLi0B0-maToUHbIMI (BA3KaMK, 4TO NPUBEJIO0 K BbiNaeHNH0 Baraiuila.
locne BbIBOAA XKUBOTHbIX 113 IKCNEPUMEHTA 6binn NPOBEAEHDI TMCTONOrMYeCKIe NCCNesoBaHNA MOYEBOr0 Ny3blpA, MOYENCNYCKaTeIbHOro KaHaa 1 ByNbBbl.

Pe3yanaTb| uccnegoBaHua. llocne co3ganua (TPEeCcoBOro HeAepXaHnA MOYN 1 MOZENN BbiNaAeHUA BNaraiuilia pa3BiBanuch JeCTPYKTUBHbIE NPOLIECChI B CIN3UCTBIX 060/104Kax MoY€eBOro
Ny3bIpA, YPETPbI U BYNbBbI, YBENNUNICA 06bem coeMHUTENbHOI TKAH B MbILLILIAX, KOnareHoBble BONOKHA YTONLWANNC, I MOXHO 6b1n0 HabNtAATH WX U3MEHEHIA C ABNEHUAMMU [LecTpykuun B
TeyeHue 30-AHEBHOrO Nepuoga. CoueTaHue >Tux NpoLeccoB NpuBeno K U3MeHeHN rMcToapxUTeKTOHNKI 1 COOTHOLLEHIA COCTaBa MbILLL 1 COeMHUTENbHON TKaHM B 0607104KaX, BbICTUNAKOLLNX
nccneayemble opraHbl B 0benx rpynnax. [latonornyeckue n3meHeHus, conposoxaatoiinecs CprKTypHOVI NepecTpoiikoli TKaHeil MoYeBOro My3bips, MOYencnyckaTenbHoro kaHana u ByJbBbl, 6binn
6onee BbIPaXeHHbIMI B KOM6MHMPOBaHHOI71 moaenn.

BbiBofb1. (0371aH1e MOZENN CTPECcoBOro HefiepaHina MoYM B MOYEBOM My3blpe CAMOK KPbIC BbI3BaNO COCTOAHME r1NepaKTvBaLIM, OMICaHHOE BbilLle, B TO BPEMA Kak MblLLLib]
MOUEMCMyCKaTeNbHOTO KaHana 1 BY/bBbI CTa yMepeHHO aToHuHbIMIA. Mcronb30BaHHas MOZeNb KOMBUHNPOBAHHOTO CTPECCOBOTO HeZlepXkaHind MouM 1 BbiNaZieHus Bnaranuia bbina ycnewHo
BOCMPOY3BE/EHa Y BCEX XVBOTHBIX JKCTIEPUMEHTANbHOI FPYNMbl, 4T 6biN0 NOATBEPXKAEHO MOPGOPYHKLMOHANBLHBIMM U3MEHEHUAMM B TKaHAX MOYEBOO My3bIps, MoueucnycKaTeNbHoro KaHana

1 ByNbBbI. DYHKLMOHANbHbIE M3MeHeHA NpeobnafatoT y UBOTHbIX C MOAENbH CTPECCOBOTO HeZiepXaHia Moui. Y KUBOTHBIX ¢ KOMOMHUPOBAHHOIA CTPECCOBOIT MOZIENbIO HEAEPXaHNA MOUY 1
BbINAZEHNEM BNaranuLLia BO3HUKNN QyHKLUOHANbHbIE U3MEHEHNS, HabMioAaemble NPEUMYLLECTBEHHO Ha 14-ii AeHb, U M3MeHEHIs B TICTOapXUTEKTOHIKe OpraHoB Ha 30-ii eHb. Pennukauys
KOMOUHUPOBAHHOI MOAENY NpUBENa K HabyXaHIo TKaHeli BYNbBbI, CONPOBOX/ANACH POCTOM 1 YTINIOTHEHIEM NYYKOB KOANAreHOBbIX BONIOKOH, aTpoQUeil CM3NCTbIX 000/104eK M MbILLILL, CHIDKEHMEM
KONINYeCTBa COCYLO0B MUKPOLMPKYNIATOPHOTO pycna. latonornueckite U3MeHeHua B CTPYKTYPHbIX SeMeHTax BY/bBbI M0Ce MPUMEHERIA KOMOMHMPOBAHHOI MOZien CBUAETENbCTBYIOT 0
TPOGUUECKVIX HApYLLEHWAX, UTO NOATBEPXKAAETCA CHIKEHWEM NTIOTHOCTI KanuinApoB Ha 34,24% 1 Grbp030M CTEHOK apTepuo.

KnioueBble cnoBa: JKCNEPUMEHTANIbHOE UCCNIe/I0BaHIE, CTPECCOBOE HEAEPMAHNE MOYN, IKCNEPUMEHTANIbHOE BbiMaZieHIe BNaraniLia.

MOPOOOYHKLIIOHANIbHI 3MIHW OPTAHIB MAJIOTO TA3A B YMOBAX CTPECOBOTO HETPUMAHHS CEYI i/ EKCNEPUMEHTAZIbHOTO BUMARIHHA MIXBU

T.0. Tatapuyk, 4. Mea. H., npodecop, unen-kopecrnonaeHt HAMH Ykpaitiv, 3acTynHuk aupekTopa 3 HaykoBoi po6oTn, 3aBifyBauyka BiaAineHHAM eHpokpuHHoi rinekonorii 1Y «|MAT
im. akag. 0.M. Jlyk'anoBoi HAMH Ykpainm»

0.0. EpimeHKo, K. MefL. H., CT. HayK. CMiBPOBITHIK BiAZINeHHA eHAoKpuHHoI riHekonorii 1Y «IMAT im. akag. 0.M. Jlyk'aHooi HAMH Ykpaitu»

B.C. LKonbHiKoB, 4. Mef. H., npodecop Kadeapy aHaTomii ntoanHM BikHuwbkoro HMY im. M.I. Muporosa

Metoto gocnizennsa byB aHanis ocobnuBocteil MopdodyHKLOHANbHIX 3MiH B 0praHax Marnoro Ta3a B yMoBaX CTPECOBOTO HETPUMAHHA ceyi if eKcnepuMeHTaNbHOr0 BUNAZIHHA MiXBU.

Martepianu Ta meTopu. EKcnepumenTanbHe JocnipeHHs 6yno npoBefeHo Ha 50 cTaTeBo3pinvx 6inux camKkax Luypig, po3aineHux Ha Tpu rpynu. MepLua KOHTposbHa rpyna Cknapanaca 3 iHTakTHUX
TBApPWH; 2-A rpyna cknajanacs 3 TBApHH, PennikoBaHuX Ha CTPecoBy MofeNb HETPUMaHHA ceyi; 3-TA rpyna cknaganaca 3 TBapuH 3 KOMOiHOBaHOI Mofienio, B AKiil nicna pennikavii Mogeni
CTPecoBOro HeTpUMaHHA ceui byna nopyLueHa dikcaLlia 380ay NiXBI KPYXOBO-MATKOBUMI 3B'A3KaMMu, L0 NPU3BENO A0 BUNaAiHHA nixau. licna BUBEAEHHA TBAPUH 3 eKcnepuMeHTy bynu npoBeaeHi
TiCTONOriYHi JOC/TIAXEHHA CEY0BOT0 MiXypa, CRYOBUMYCKANbHOIO KaHay i By/bBU.

Pe3ynbrati gocnimkeHHA. licna CTBOPEHHA CTPECOBOT0 HETPUMAHHA ceyi | MoZieni BUNaZiHHA NiXsu PO3BUBANNCA AECTPYKTUBHI MPOLIEC B CIM30BUX 060N0HKaX CRYOBOTO MiXypa, YpeTpH i
BYNbBM, 30iNbLUMBCA 06'€M CMONYYHOI TKAHIHY B M'A3aX, KONareHOBi BONOKHA TOBLLANM, | MoXHa 6yno cnocTepirati ixHi 3MiHW 3 ABULaMN AecTpyKuii npotarom 30-aeHHoro nepioay. lloeaHaHHA
LX NpoLieciB Npu3BeNo A0 3MiHU ricTOapXiTEKTOHIKIA i CMIBBIZHOLIEHHA CKNaZy M'A3IB | CNONYyYHOi TKAHUHY B 0607I0HKAX, LU0 BUCTINAIOTH AOCIZXYBaHi OpraHu B 060X rpynax. latonoriuni 3miHu,
LL0 CYNPOBOAXKYHTHCA CTPYKTYPHOH Nepeby0BOk TKaHMH (eYOBOr0 MiXypa, Ce4OBUMYCKaNbHOTO kaHany i BynbBM, 6yni GinbLu BupaxeHMIn B KOM6IHOBaHiit Mogeni.

BucnoBku. (TBOpeHHA MoJieNTi CTPECOBOTO HETPUMAHHA Ceyi B CRYOBOMY MiXypi CaMOK LLypiB BUKAMKANO CTaH rinepakTvBaLlii, ONMCaHWii BHLLE, TOA AK M'A311 CeYiBHUKA | BYbBI CTaNM NOMIPHO
aToHiyHUMK. BukopuctaHa MopeNb KOMOIHOBAHOTO CTPECOBOTO HETPUMAHHA Cevi il BUNaiHHA NixBy byna ycniluHo BiATBOPeHa B YCiX TBAPUH eKcnepuMeHTaNbHOI rpynu, Lo 6yno niaTBepAXeHo
MOPPOGYHKLIOHANbHUMY 3MiHAMI B TKaHUHaX CEYOBOTO MiXypa, Ce40BUMYCKaNbHOrO KaHany i Bynbi. OYHKLioHaNbHi 3MiHY nepeBaxaloTb y TBAPUH 3 MOAEAIO CTPECOBOTO HETPUMAHHA ceui. Y
TBAPUH i3 KOMOIHOBaHOK CTPECOBOIO MOZENTIO HETPUMAHHA Ceui | BUMAZiHHAM MiXBY BUHMKNN GYHKLiOHaNbHI 3MiHK, L0 CMIOCTepiraloTbcA NepeBaxHO Ha 14-it feHb, | 3MiHU B ricTOapXiTEKTOHiLi
opraHiB Ha 30-i AeHb. Pennikais kom6iHoBaHoi MoAeni npu3Bena 1o HabyxaHHs TKaHUH ByNbBY, CYNPOBOAXKYBANACA 3POCTAHHAM i YLLINbHEHHAM NMyYKiB KONareHOBIX BONIOKOH, aTpodieio
CM30BIX 060MOHOK i M'A3iB, 3HUKEHHAM KiNIbKOCTi CyAMH MiKpOLMPKyNATOpHOTo pycna. llatonoriuni 3MiHI B CTPYKTYpHUX enemeHTax ByIbBM NiCNA 3aCTOCYBaHHA KOMOiHOBaHOI Mojeni cBiguaTb
npo TpodiuHi NOpYLIEHHS, L0 NiATBEPAKYETHCA 3HIKEHHAM LLINbHOCTI Kaninapis Ha 34,24% i hibpo3om cTiHoK apTepion.

Kniouogi cnoBa: €KCnepuMeHTanbHe JOCTTI[KEHHA, (TpecoBe HETPMMAHHA ceyi, €KCNepuMeHTabHe BUNAAIHHA MiXBU.



