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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
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of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

The characteristics of spontaneous electrical activity forming
bursts of action potentials in the main rhythmogenic areas of
the myometrium (ovarian area, cervical area, uterine corpus)
were investigated. The results were analyzed by determining
the values of the following parameters of action potentials:
amplitude (A), mean rise-rate (V), rise-time (T/2), and half-
width (t). The obtained data indicate that the ovarian horn
area represents a distinct thythmogenic site, characterized by
generation of bursts of discharges with properties unique to this
area, in contrast to the activity patterns observed in the cervical
horn area and uterine corpus.

Oxytocin, through its excitatory action, induces a synchronous
increase in the measured parameters across the studied arecas
to the same extent. Comparable alterations in the main activity
characteristics were observed under conditions of complete
isolation of each uterine horn locus. Administration of oxytocin
following isolation of loci resulted in a marked increase in
spike amplitude and rise rate of action potentials in the ovarian
area, approaching values observed in norm. Thus, these
findings indicate that the ovarian horn area serves as a leading
rhythmogenic site. Morphochemical results demonstrated
the presence of different “functional” states in the examined
myometrial areas, which is consistent with the presented
electrophysiological data.

Key words. Ovarian horn area, spontancous activity,
transection, oxytocin, coordination of rhythmogenesis.

Introduction.

Among the visceral organs, the uterus is of particular
importance due to its specific physiological role - regulating
the contractile activity of the uterine corpus and fallopian
tubes for the implementation of various reproductive functions,
foremost of which is childbirth. This process is provided by the
spontaneous electrical activity of the myometrium, whose cells
behave as a functional syncytium [1,2].

The propagation of electrical activity is represented by
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successively grouped bursts of spike-like action potentials [2,3].
This form of spontancous activity ensures the emergence of
contractility, a fundamental determinant of myometrial function
[3-5]. However, in norm, the propagation of the excitation
wave is not observed, and this rhythmogenesis is shown only
for the uterine corpus and local areas of the myometrium (the
ovarian and cervical zones of the horns) [6,7]. Moreover, the
propagation of a polarity-directed excitation wave is ensured
by the ovarian horn area, which has been identified as a key
rhythmogenic locus of the uterus [8,9].

All rhythmogenic regions of the uterine horns and the
uterine corpus, while inherently myogenic and automatic,
are modulated by humoral factors [10,11]. Among these, the
hypothalamic neuropeptide released by the posterior pituitary,
oxytocin plays a central role in regulating contractile activity
[2,12,13]. Its excitatory effect, reflected in an increased
frequency of spike discharges, may contribute to processes
that ensure the integrative activity of all rhythmogenic areas
in the myometrium. Investigating the electrophysiological
properties of these regions provides important insights
into the mechanisms that ensure their coordination for
the implementation of the main contracture activity.
The present work aimed to address the above-mentioned
questions through an integrated approach combining
electrophysiological and morphofunctional studies, alongside a
comparative evaluation of activity parameters.

Materials and Methods.

Electrophysiological study: In vivo experiments were carried
out on non-pregnant female rats weighing 200-250g. Animals
were anesthetized by intraperitoneal injection of Nembutal (40-
45mg/kg). The peritoneal cavity was opened, and the uterine
corpus with the uterine horns from two sides were exposed.

The uterus was denervated by transection of the nerves
plexus hypogastricus, uterinus, uterovaginalis. Oxytocin (5
IU/ ml, Gedeon Richter, Hungary) loading dose 0.1 pg/kg was
administered intravenously. Depending on the animal weight,
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such concentration was possible to administrate by different
injection volumes — from 0.2 mL to 0.3 mL.

Action potentials from the smooth muscles of the uterine
tubes and uterine corpus were recorded simultaneously from
the surface of the corresponding areas. Bipolar silver electrodes
with a diameter of 0.5 mm were used. The distance between
electrodes was 3 mm, and the resistance of the muscle tissue
between the electrodes reached 100 — 120 kOhm. The potential
difference formed among the electrodes was transmitted to a
specially developed eight-channel electronic device, which
provided amplification and digitisation of the incoming signals
[14]. The digitised signals were then transmitted to a computer
for visualisation, storage and subsequent analysis. The signal
registration program was developed using the National
Instruments Lab View Biomedical Toolkit. It should also be
noted that the developed device ensures reliable recording of
changes in electrical signals between different areas of muscle
tissue with an accuracy of up to 5 uV.

The analysis of the results was carried out by determining
values of the main parameters of spontaneous action potentials:
A — amplitude, V — mean rise-rate, T/2 — rise-time (action
potential duration of upgoing phase) and t — half-width (action
potential duration forming the upper half of its amplitude) of
spikes, as well as D — total duration of bursts in 1 min and F —
spike generation frequency. The subsequent statistical analysis
of recorded signals was carried out by using Origin-8.5 and
Sigma Plot 11.0 softwares. Statistical comparisons between two
groups were performed using paired t-tests, while differences
among more than two groups were analyzed using one-way
ANOVA followed by appropriate post-hoc tests.

Histochemical study:

To investigate the morphofunctional properties of the rat
uterine horns and corpus, a histochemical method was used to
detect Ca**- dependent acid phosphatase (AP) activity [15,16],
which had been developed on the basis of the Homori method.
Euthanasia of intact animals was performed using Nembutal
(100 mg/kg, intraperitoneally). Experimental animals receiving
oxytocin were first anesthetized with Nembutal (40-45 mg/
kg, intraperitoneally), followed by hormone administration.
Five minutes later, additional Nembutal was administered for
euthanasia. The extracted uterus was fixed in a 5% neutral
formalin solution for 48 hours at +4°C. Sections of the
relevant uterine areas were made in the frontal plane. Frozen
sections, with a thickness of 30-40 um, were transferred to
freshly prepared incubation mixtures designed to detect the
activity of Ca**- dependent AP. The obtained specimens were
examined under an OPTON light microscope (West Germany),
micrographs were taken by using AmScope MU 800 camera.

Methodological procedure:

Following rinsing in distilled water, tissue sections were
immersed in a freshly prepared incubation medium composed
of 20 ml of 0.4% lead acetate solution, 5 ml of 1 M acetate
buffer (pH 5.6), and 5 ml of 2% sodium B-glycerophosphate
solution. The mixture was adjusted to a final volume of 100 ml
with 3% calcium chloride solution (anhydrous), filtered, and
used for incubation. Sections were incubated at 37 °C for 1.5-3
h, subsequently rinsed in distilled water, treated with sodium
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sulfide solution for visualization, rinsed again, and finally
mounted in balsam.

The histochemical method employed in this study enables
the assessment of the activity of the examined structures, as it
relies on the histochemical principle of identifying chemically
active groups within the tissue—in this case, Ca?**-dependent
acid phosphatase activity. The method applied fully satisfies
the requirements of this principle. In living organisms, enzymes
serve as biocatalysts that facilitate the progression of metabolic
reactions due to the presence of active centers that convert a
substrate specific to each enzyme [17]. This methodological
approach is based on the detection of intracellular phosphorus-
containing compounds that play key roles in the energetic
processes aimed at preserving and reproducing vital systems.
This methodological approach, in addition to its histochemical
significance, is of certain morphological interest. The obtained
image is adequate, highly informative, and provides insight into
specific metabolic pathways of the examined structures.

All procedures involving animals were carried out in
accordance with the rules of the European convention for the
protection of vertebrate animals used for experimental and other
scientific purposes (Directive 2010/63/EU).

Results and Discussion.

Simultaneous recording of electrical activity allows the
registration of bursts of action potential discharges from three
autonomous rhythmogenic areas of the myometrium (Figure
1). These periodically occurring bursts of activity discharges
function independently and asynchronously, differing from one
another in their characteristics [13,18].

Analysis of the main characteristics of action potentials
forming bursts in each of the rhythmogenic areas under normal
conditions revealed distinct differences in their properties. As
shown in Table 1, the ovarian horn area is characterized by high-
amplitude spikes that markedly exceed those observed in the
caudally located cervical horn area and the uterine corpus.

For clarity of analysis, all results are presented as percentages
relative to the action potential parameters of the ovarian horn
area, which was taken as the control - 100% (Figure 2).

As shown in the figure, activity parameters differ between
areas: spike amplitude and mean rise-rate are markedly higher
in the ovarian horn area, whereas spike rise-time is more than
threefold and half-width is more than twofold lower compared
with the cervical horn area and uterine corpus.

The data obtained in this study indicate a somewhat distinct
pattern of activity in the ovarian horn area, which generates
characteristic bursts of discharges that differ from those
observed in the more caudally areas of the myometrium. The
revealed differences in the parameters of action potentials
forming activity bursts in the ovarian, cervical horn areas and
uterine corpus may underlie corresponding variations in the
properties of the bursts themselves. At the same time, although
bursts originating in these regions do not occur simultaneously,
their synchronized activity within certain time intervals cannot
be excluded (Figure 1B). The highest spike amplitude and rise -
rate were observed in the ovarian horn area of the myometrium,
with these parameters gradually decreasing in the cervical horn
area and the uterine corpus.
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Figure 1. A. Schematic representation of the rat uterine corpus and uterine tubes showing the sites of activity registration from the ovarian (1),
cervical (2) areas of the left uterine tube, and the uterine corpus (3). Sites of uterine tube transections are indicated as I-1Il. B. Representative
bursts of electrical activity recorded from areas 1-3 of the myometrium. C. Overlay of averaged action potential waveforms obtained from activity
bursts in regions 1-3 (n = 14).
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Figure 2. Percentage values of action potential parameters from different areas of the myometrium relative to the ovarian area (n = 14).
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Figure 3. Effect of oxytocin on the spontaneous electrical activity of regions 1, 2, and 3 (see Figure 1). A — Percentage ratios of action potential
parameters after oxytocin administration in relation to the norm. The dashed line indicates the norm (baseline level, 100%). Statistical comparisons
were performed using paired t-tests; ***P < 0.001. B (a) — Superimposed averaged waveforms of action potentials recorded from the ovarian
horn area in norm (solid line) and under oxytocin exposure (dashed line). B (b) — Same as in panel “B (a)” for the cervical horn area. B (c) —
Same as in panel “B (a)” for the uterine corpus. n = 14.
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Figure 4. Effect of oxytocin on spontaneous electrical activity after disruption of interconnections between rhythmogenic areas. A — Percentage
ratios of action potential parameters relative to norm (prior to transection, baseline level, 100%) following isolation of the regions. B— Percentage
ratios of action potential parameters relative to norm (prior to transection, baseline level, 100%) following oxytocin administration in isolated
areas. For panels A and B, the dashed line indicates the baseline (100%,). Statistical comparisons were performed using paired t-tests; *p<0,05,
***p < 0.001. C(a) — Superimposed averaged waveforms of action potentials recorded from the ovarian horn area in norm (solid line), after
isolation (dash-dotted line), and following oxytocin administration (dashed line). C(b) — Same as in panel “C(a)” for the cervical horn area. C(c)
— Same as in panel “C(a)” for the uterine corpus. n = 14.
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Figure 5. Frontal sections of the rat uterus in norm (A-C) and under the effect of oxytocin (D-F): A, D - ovarian horn area; B, E- cervical horn
area; C, F - uterine corpus, 1 - inner layer, 2 - middle layer, and 3 - outer layer of the myometrium. Electrophysiological recordings were obtained
using surface electrodes and reflect the activity of the entire muscle layer. Magnification: 160x (A-F), digital magnification - SMP.

Table 1. Parameters of spontaneous action potentials in different areas of the rat myometrium in norm. (M + SEM).

Registration areas and Amplitude of action potentials Mean rise-rate of spikes  Half-width of spikes (t), Rise-time of spikes
number of experiments,n | (A), nV (V), nVisec sec (T/2), sec
’?”:“1’;"" horn area (D)6, 00+1,71 1747,86+32,72 0,040,00 0,050,00
’fe:';;c“’ hornarea (2, 50 404132 1023,29+28,29 0,040,00 0,050,00
g’j;f;’e corpus (3, 33,42+1,40 836,39+29,55 0,040,00 0,040,00
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Table 1.1. One-way ANOVA summary for amplitude, rise-rate, and rise-time across myometrial regions. Amplitude differed significantly among
regions (F(2,39)=327.86, P<0.001; normality P=0.283; homogeneity P=0.651), with post-hoc Holm—Sidak tests showing differences between
all areas. Rise-rate also showed a significant regional effect (F(2,39)=253.43, P<0.001; normality P=0.120; homogeneity P=0.584), with
all pairwise differences significant (confirmed by Post-hoc Holm—Sidak tests). Half-width differed among regions (F(2,39)=19.31, P<0.001;
normality P=0.598; homogeneity P=0.921); uterine corpus and cervical horn area values were longer than ovarian horn area (P<0.001), with
no difference between uterine corpus and cervical horn area (P=0.902) (confirmed by Post-hoc Holm—Sidak tests). A Kruskal-Wallis test for rise-
time (H(2)=28.40, P<0.001; normality P=0.201; homogeneity P<0.05) confirmed shorter uterine corpus T/2 than ovarian and cervical horn area
(P<0.05), while ovarian and cervical did not differ (P>0.05) (Post-hoc Tukey pairwise comparisons). *P<0,05, ***P < (0.001.

Statistical Comparison of Amplitude of action potentials Mean rise-rate of spikes Half-width of spikes Rise-time of spikes
Myometrial Regions (A), nv (V), nV/sec (t), sec (T/2), sec
Mean difference Difference of Ranks
Ovarian horn area vs 35,59 o11,46 0,00614
. P<0.001 P<0.001 P<0.001 57,000
Cervical horn area sk sk sk
Ovarian horn area vs 52,66 724,57 0,00629 265,500
, P<0.001 P<0.001 P<0.001 P<0.05
Uterine corpus s sk - %
Cervical horn area 17.07 186,89 322,500
P<0.001 P<0.001 0,000143 P<0.05

vs Uterine corpus

dkok dokok

*

Table 2. Duration of Active State in norm and after oxytocin administration (M + SEM).

Registration areas and number of

experiments, n Norm
Ovarian horn area (1), n = 14 0,63+ 0,03
Cervical horn area (2), n = 14 0,46+ 0,04
Uterine corpus (3), n = 14 0,540,05

Active state duration (D), min

Oxytocin administration
0,72+0,06
0,55+0,05
0,63+0,04

Table 4. Duration of Active State in norm, afier transection, and after oxytocin administration (M + SEM).

Registration areas and number |Active state duration (D), min

of experiments, n Norm

Ovarian horn area (1), n = 14 0,63+ 0,02
Cervical horn area (2), n =14 0,49+0,04
Uterine corpus (3), n = 14 0,57+0,04

The excitatory effect of oxytocin is manifested by an increase
in the frequency of burst discharges and an enhancement of
contractile activity [4,19]. Moreover, oxytocin may contribute
to processes that ensure the integrative functioning of all
rhythmogenic areas of the myometrium. In this context, analysis
of the characteristics of autonomous spontaneous rhythmogenic
areas of the myometrium may provide insight into the
interactions between them under the influence of oxytocin.

As shown in Figure 3A, under these conditions, all three
examined areas exhibited a marked increase in the action
potential amplitude and rise-rate (ovarian region — by 41.85%
and 36.8%, cervical region — by 39.31% and 39.77%, uterine
corpus — by 40.62% and 35.84%, respectively). Thus, oxytocin
promotes a nearly synchronous increase in these parameters
across all investigated loci by approximately the same
magnitude. An increase in the duration of active state was also
observed in all registration areas (ovarian horn area — by 0.09
min, cervical horn area — by 0.09 min, uterine corpus — by 0.13
min) (Table 2).

In the next series of experiments, the effect of oxytocin on
the spontaneous activity of completely isolated from each
other pacemaker areas were examined. Initially, simultaneous
registration of activity from all rhythmogenic loci was performed
under normal conditions, after which each locus was fully
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Transection Oxytocin administration
0,45+0,01 0,63+0,05
0,29+0,02 0,38+0,03
0,35+0,03 0,42+0,04

isolated by transecting horns in the corresponding sites (Figure
4A). Following isolation of all regions, similar changes in
activity characteristics were observed: the amplitude and spike
rise- rate parameters decreased to a comparable extent in the
ovarian horn area (by 31.87% and 35.56%), cervical horn area
(by 31.12% and 34.21%), and uterine corpus (by 34.26% and
36.14%). For each area, the duration of the active state changed
by similar values: ovarian horn area— by 0.18 min, cervical horn
area — by 0.20 min, and uterine corpus — by 0.22 min (Table 3).
However, following oxytocin administration under isolation
conditions, the changes in all analyzed action potential
parameters differed from those observed in the other regions
(Figure 4B). In the ovarian horn area, both the amplitude and
rise- rate of spikes increased, approaching their values observed
in norm. Notably, the duration of the active state in the isolated
ovarian region also increased under oxytocin influence, reaching
the level recorded before transection (Table 3).
Morphohistochemical analysis revealed the presence of
distinct “physiological” states within the examined areas. In
intact animals, myogenic structures in the vicinity of the ovarian
horn area were more intensely stained (Figure 5A), whereas
moderate staining of myogenic elements was observed in the
cervical horn area and uterine corpus (Figure 5B,C). Following
oxytocin administration (Figure 5D-F), an enhancement of



smooth muscle cell metabolism was observed along the entire
uterine horns and uterine corpus, compared with intact animals
(Figure 5A-C), with the ovarian horn area exhibiting the
greatest activation (Figure 5D).

The above histochemical findings are consistent with the
electrophysiological data.

Conclusion.

According to the performed analysis, oxytocin led to a marked
increase in spike amplitude and rise- rate in the isolated ovarian
horn area relative to other rhythmogenic areas, exhibiting the
most pronounced post-transection enhancement. Under oxytocin
exposure, the most pronounced enhancement of metabolic
activity is also observed in the smooth muscle cells of the
ovarian horn area. Hence, regions with higher Ca**-dependent
acid phosphatase activity corresponded to areas of more intense
electrophysiological activity, suggesting a functional link that
warrants further investigation in future studies.

Based on the obtained data, it can be concluded that the
ovarian area of the myometrium plays a leading role in the
synchronization of activity among the different uterine areas,
which display distinct electrophysiological characteristics,
under the influence of oxytocin.
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