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An essential part of the objective assessment of the functional state of the organs of the female genital system
is the study of the composition of organic and inorganic substances of the uterine-vaginal mucus since it, released
during the estrous cycle, creates optimal environmental conditions in the channels and ducts of the female genital
organs, the components of which contribute to active movement sperm for their effective meeting with the egg. The
purpose of the study was to experimentally find the peculiarities of the imbalance of the parameters of the mass of
organic and inorganic components in the biological system of the "environment-substance" type during inflamma-
tory processes of the organs of the genitourinary system. The mucus samples selected for research were assigned
to control (n=10) or experimental (n=4) groups. Samples whose indicators and signs indicate normal function were
included in the control group; in research - on dysfunction. Features of changes in the mass parameters of the
components (H,0, the total content of organic substances (OS), and inorganic substances (IS) of the uterine-vaginal
mucus (UVM) were carried out by drying in a thermostat at 105°C, after which the indicators were recorded. The
determination of the characteristics of the dynamics of the mass (g, mg, %) of the components of the UVM was car-
ried out by quantitative (gravimetric) and qualitative chemical analysis. To establish the relationship between the
signs of the UVM and the parameters of its physicochemical state (A changes, or imbalance of the homeostasis of
a biological system of the "environment-substance" type), specially introduced formulas were used (A = x,  x; 5Am
=Am, + Am, +... Ami). The detected changes were evaluated using the Microsoft Excel computer program of the
biometric method of statistical indicators analysis (M+m, Cv, p, lim). The dynamics of the quantitative parameters of
the mass imbalance of H,0 and organic and inorganic substances of the uterine-vaginal mucus of control (normal
function) and experimental (dysfunction) groups of animals (cows) in the presence of inflammatory processes were
determined by the gravimetric method. It was established that their harmful effect on the generative function of the
genital organs is due not only to changes in the characteristics (color, consistency (thickness, fluidity), impurities of
blood, and pus) of the mucus secreted during the estrous cycle but also to changes in +2—3 times compared to the
norm (control) by indicators of mass of organic and inorganic components of uterine-vaginal mucus. The data ob-
tained based on the quantitative and qualitative analysis of the determined indicators of the uterine-vaginal mucus
indicate that the result of the action of factors of harmful influence on the functional state of the genital organs is
not only a change in the signs (color, density, fluidity) of its native state but also significant (in 2-3 times compared
to the control) changes in the mass indicators of organic and inorganic substances. The action of the harmful impact
factors is expressed by an inverse relationship. Therefore, the synthesized products of inflammatory processes lead
to an imbalance of homeostasis parameters (or changes in the ratios) of substances in the "H,0-components of dry
residue" system.

Key words: uterine-vaginal mucus, "environment-substance" system, mass parameters of organic and inorganic
substances.

Connection of the publication with planned re-
search works.

The experimental study was carried out as part of
the research works of the Danylo Halitskiy Lviv National
Medical University “Development of prognostic and di-
agnostic immuno-biochemical criteria for the effects on
the body of extreme factors of various nature” (state
registration number 021U100163) and Institute of Ag-
riculture of Carpathian Region of NAAS “Investigation
of the peculiarities of the homeostasis of organic and
inorganic components of amniotic fluid in cows and its
relationship with the state of physical signs of the new-
born fetus” (state registration number 0121U100404).

Introduction.

Experimental studies show that an essential link in
the objective assessment of the functional organs state
of the reproductive system of males (sperm) and fe-
males (uterine-vaginal mucus, UVM) can be the method
recommended by researchers to determine the pecu-
liarities of the dynamics of the mass parameters of or-
ganic (OS) and inorganic (IS) substances, the imbalance
of which is caused by the harmful effect of endogenous
products of inflammatory processes of the genitouri-
nary organs on the homeostasis of the components of
the “environment (H,0)-substance (organic and inor-
ganic)” type system [1-3].

In this regard, it is known that the quantitative and
qualitative composition of UVM secreted during the es-
trous cycle creates optimal environmental conditions
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in the channels and ducts of the genital organs of the
female, the components of which contribute to the ac-
tive movement of sperm their effective meeting with
the egg [4-6, 7-9]. However, there is practically no in-
formation on the peculiarities of the imbalance of the
changed parameters of the content, distribution, and
ratios of the components of the internal organs under
the action of endogenous factors of the harmful effect
of inflammatory processes on the body of females, in
particular cows.

Therefore, taking into account the given facts and
the revealed relationship of the mass limit of the com-
ponents (OS, IS) of the UVM with the parameters of
the volume and the change of signs (color, density) of
its physical and chemical state [1-3], on the one hand,
it seems relevant determination of parameters for as-
sessing the degree of changes in the physical and chemi-
cal state of the UVM on the structure and functions of
sperm; on the other hand, to get an opportunity to
substantiate its connection with the fertilization of eggs
after insemination of females and to formulate new the-
oretical postulates and basic provisions for the objective
assessment of the features of the “reaction-response”
of sperm to the harmful effects of endogenous factors
(components of secreted secretions) that are accumu-
lated by tissues genital organs of females during inflam-
matory processes.

The aim of the study.

Determining the peculiarities of the imbalance of
mass parameters of organic and inorganic components
in a biological system of the “environment-substance”
type.

Object and research methods.

Uterine-vaginal mucus samples of the control (n=10)
and experimental (n=4) groups of cows of the Ukrainian
black-spotted (Holsteinized) breed 3-9 years of age were
used for research. The total number is 14 cows. Samples
whose indicators and signs indicate normal function
were included in the control group; in research — on dys-
function. The study of the homeostasis features of the
mass parameters of substances of the UVM and its dry
residue (DR) is given by non-systematic absolute (Im:1 —
g, mg) and relative (Ic:1 — %) indicators of the developed,
tested, and published requirements for the method of
determining and the methodology for assessing the de-
gree of differences between fractions of aqueous
extracts of the object of research [2, 3]. Experi-

system of the “environment-substance” type), specially
introduced [1-3] formulas were used (A = x, * x; 3Am
= Am_+ Am, +... Am). The detected changes were as-
sessed using the Microsoft Excel computer program of
the biometric method of analyzing statistical indicators
(M£m, Cv, p, lim) [11-13].

During the mating season (April —June 2021), on the
first — third (1-72 h) day of the estrous cycle, during the
detected signs of estrus (behavioral excitement, swell-
ing of the external genitalia, mucus secretion), samples
of the UVM were taken from the vagina of Ukrainian
cows black and spotted (Holsteinized) breed 3-9 years
old [4, 6]. The native state of the selected samples was
assessed by color (transparent, gray-white), density
(consistency — thick-viscous, viscous, liquid), the pres-
ence of extraneous impurities (blood, pus), and volume
parameters (cm?3).

Features of changes in the mass parameters of the
constituents (H,O, the total content of OS, and IS) of
the UVM were carried out by drying in a thermostat at
105°C, after which the indicators were recorded. The
constant repeatability of unchanged parameters of the
mass of organic (OS,, 0S,) and inorganic (IS) substances
was determined after the combustion of DR on an open
flame burner (0S ) and in a muffle furnace (OS, and IS)
[10]. The relative indicators were determined by the
composite proportional dependence between the ab-
solute parameters of the mass of H,0 and OS and IS DR
samples of the UVM [2, 3].

Research results and their discussion.

Absolute indicators of mass of components. After
drying the UVM samples of the control and experi-
mental groups of cows, it was found that the average
mass of evaporated H,O is 20 and 13 g, respectively,
and the mass of the components of the obtained DR is
334 and 325 mg (table 1). The probability of its differ-
ence between groups of cows is low (p= >0.2-0.5). In
this regard, it should also be noted that the coefficient
of variation of the mass indicators of H,0 (m,) and DR
(m,) of both groups of cows is not the same, namely:
if the limit (min—max) of their variability for samples of
the control group is wide (48—61%), which on average is
+13%, then for the experimental samples it is not only
narrow (38-39%) but also 10-22% smaller.

Table 1 — Dynamics of mass parameters of components
of uterine-vaginal mucus and its dry residue

mental studies were carried out in compliance

with the requirements of humane treatment UVM, g DR, mg
of experimental animals, regulated by the Law indsizzibrs H,0 DR S os, os,
of Ukraine “On the Protection of Animals from (m,) (m,) (m,) (m,) (m,)
Cruelty” (Ne 3447-1V dated 21.02.2006) and the
. . Control (n=10)

European Convention on the Protection of Verte-
brate Animals Used for Experimental and Other M+m  [20,01+3,05|0,3344+0,06| 193,5+0,04 | 100,6+0,02 | 40,34£0,01
scientific goals (Strasbourg, March 18, 1986). Cv 48 61 58 77 76

The determinati.on of the characteristics lim 9-42 0,1-0,8 420-70 | 300-40 | 100-20
of the mass dynamics (g, mg, %) of the UVM Experiment (n=d)
components was carried out by the methods of P _
quantitative (gravimetric) and qualitative chemi- M+m [13,45+2,55|0,3253+0,06 | 120,9+0,02 | 158,2+0,03 | 46,2+0,02
cal analysis [10]. To establish the connection be- Cv 38 39 41 41 48
twgen the.5|gns of.the UVM and the parameters lim 8-20 0,2-0,5 200-70 200-100 | 80-30
of its physicochemical state (A of changes, or the
imbalance of the homeostasis of the biological P >0,2 >0,5 <0,001 >0,2 <0,02
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Table 2 - Distribution of the mass content
of the components of the uterine-vaginal mucus
and its dry residue

UVM (3 m,, m, =100 %)| DR (3 m, m,, m, =100 %)

Stat.

indicators | H,0 DR 0s, 0s, IS
(m,) (m,) (m,) | (m,) (m,)
Control (n=10)

Mzm 98,4+0,1 1,60,1 13+1,3 | 36+4,2 | 52#4,9
Cv 0,3 16 32 37 30
lim 98-99 1,2-1,9 8-18 | 21-58 | 33-73

Experiment (n=4)

Mtm 97,610,1 2,4+0,1 14+2,0 | 48+3,4| 37+1,4
Cv 5 6 28 14 7
lim 97-98 2-3 8-18 | 44-59 | 33-39

p <0,001 <0,001 <0,001 | <0,05 <0,05

In the conditions of the absence of a potential differ-
ence in the parameters of the mass of H,0 (m1) of the
UVM and the constituents of its DR (m.,), the inequality
of the distribution of the parameters of the mass of IS
and OS dry residue (m,IS, m,0S, and m,0S,) of the con-
trol and experimental groups of cows is presented in a
row, where under the conditions of statistically probable
its average values of m_IS—193 and 121 mg, m,OS, — 40
and 46 mg, indicators m_IS>m_0S,>m 0S,. To the above,
it should be added that the parameters of the mass of
IS DR samples of the experimental group (193 mg) are
1.6 times greater than those of the control group (121
mg), but the masses of OS, (40 vs. 46 mg) and OS, (101
vs. 158 mg) respectively, 1.2-1.6 times smaller (3 of
the mass content of OS, and OS, samples of the control
group is 1.4 times less (141 vs. 204 mg) than that of the
experimental group).

Relative mass parameters of the components. How-
ever, if the peculiarities of the mass distribution of a
biological system components of the type “environment
(percentage of H,0 of the UVM)-substance (percentage
of the sum of the components of the DR)” are analyzed
by relative indicators (table 2), it will be found that the
coefficient of the mass fractions variation of evaporated
H,O of the control (0.3%) and experimental (5%) sam-
ples of the UVM does not exceed 5%, but the masses

Table 3 — Relative and absolute indicators of mass ratios
of the components of uterine-vaginal mucus and its dry residue

sum of the DR substances of the samples of the control
(16%) group is 2.7 times greater than that of the experi-
mental (6%). Under such circumstances, the probability
of the difference between the mass parameters of H,O
and DR is more significant than 99.9% (p<0.001).

In this regard, it should also be emphasized that
there are specific differences inherent in the determined
average mass parameters of H,0 and DR. So, if the lim
of the relative mass indicator of vaporized H,0, which
is determined for the samples of the control group, is
98-99%, then that of the experimental group is 97-98%,
or in other words: in the samples of the control group,
the limit of changes in the relative parameters of the
mass of DR components is less than 2%, but in the ex-
perimental samples it is greater than 2%.

Therefore, the given results may mean that the in-
verse relationship we discovered between the param-
eters of the mass content of the OS and the IS (or ¥ com-
ponents of the DR of the UVM) is due to the harmful
effect of endogenous factors (products of inflammatory
processes) that accumulate tissues and secretions of the
reproductive organs of females, namely: 49 against 62
(3 m,0S, and m,0S,) and 52 against 37% (3m.IS).

The ratio of the mass parameters of the components.
The revealed features of the distribution of substances
in the biological system of the “environment-substance”
type are even more clearly demonstrated by the ratio
of the relative (Ic:1) parameters of the H,0:DR mass
content; H,0:IS, H,0:0S, H,0:0S, and absolute (Im:1) —
DR:IS, DR:0S , DR:OS, (table 3).

It was established that one part of the total mass of
the components of the UVM DR of the control group
of cows binds 1.5 times more of the H,O mass than the
experimental one. In this regard, it is appropriate to em-
phasize the following: the high probability (p<0.001) of
the harmful effect of endogenous factors on the abil-
ity of the DR components to bind water is highly de-
pendent on the composition of the OS, fraction (<2.7
times). The probability of harmful effects of the OS, frac-
tion (<1.9 times) of the experimental group is slightly
lower (p<0.05), but the improbability of changes in the
mass parameters of the components of the IS fraction
(p<0.05) is expressed by a 1.02 times higher indicator.
So, the data obtained by us from the statistical analy-
sis of research results indicate that the minimum (min)
and maximum (max) indicators of the co-
efficient of variation (Cv) of the samples

of the control group are 2-4 times greater

Relative indicators, Ic:1 Absolute indicators, Im:1| than those of the experimental group.

indsigi.ms The limit of deviations of variation co-
H,O:DR | H,O:IS H,0:0S, H,0:0S, [3>DR:0S,[3DR:0OS, | >DR:IS efficient of the ratios (Ic:l) of the HZO:DR
mass was determined; :IS; :0S. and :0S. in

Control (n=10) 1 2
the samples of the control group is 16-48,
M 62:1 110:1 235:1 581:1 9:1 4:1 2:1 but of the experimental group — 7-32%,
Cv 16 19 37 48 32 27 22 | which is 1.7 times less. The established
lim  [51-81:1| 75-156:1 [127-399:1[349-1230:1 6-15:1 | 2-5:1 | 1-3:1 | feature is also characteristic of the mini-
. X > mum and maximum values of the limit of
xperiment (n=4) deviations of the ratios parameters of the
M 41:1 112:1 87:1 305:1 6:1 2:1 3:1 mass content of the Uuvm Components’
Cv 7 5 17 32 7 4 6 namely: H,0:DR —in 1.6; H,0:IS — in 1.03;
lim  |37-45:1|107-117:1| 66-94:1 | 233-453:1 | 6-7:1 [2,2-2,4:1| 2-3:1 | H,0:05,~in 3.3;H,0:05, is 2.3 times less.
However, if the content ratio of DR
P <0001] <005 | <0,001 <005 | <0,02 | <0,001 |<0,001] -omponents is analyzed in absolute terms,
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it will be found that one part of the substances content
of fractions OS,, 0S , and IS binds 9, 4, and 2 parts of the
total content of the components of the control group,
but of the experimental group — 6, 2 and 3, respectively.
Under these conditions, the determined changes in the
parameters of variation coefficient of the samples of the
control group (22—32%) are twice as significant as those
of the control group (4-7%). In this connection, it should
be noted that the probability of detected changes in the
mass content of components in the analyzed fractions is
different: if OS, - <0.02, then OS, and IS —<0.001.

The analysis of the determined imbalance of the
mass parameters of the components in the UVM sam-
ples dried at 105°C indicates that, with a 1.5 times more
significant difference in the parameters of the H,0 mass,
the parameters of the total mass of the components of
the control (325 mg) and experimental (334 mg) samples
are almost are the same. It means that the sufficiently
significant limits of variation coefficient of the H,0 and
DR mass parameters of the UVM samples of the control
(48-61%) and experimental (38—-39%) groups of cows
may be the reason for the low probability (p=>0.2-0.5)
registered changes.

In the absence of a potential difference in the ab-
solute parameters of the mass, its relative parameters
are represented by completely different values, namely:
the determined limit of changes in the relative param-
eters of the mass of the OS and IS of the control group
samples is <2%; experimental —>2%. Under these condi-
tions, the coefficient of variation of the H,0 mass evapo-
rated from the control and experimental UVM samples
is low (<5%). However, the mass index of the compo-
nents of the DR samples of the control group (16%) is
2.7 times greater than that of the experimental group
(6%). The probability of error (p<0.001) of the obtained
results is 99.9%.

The study of the characteristics of the absolute pa-
rameters distribution of the total mass of the constitu-
ents of DR burnt powdery samples shows that the de-
termined constituents mass of the OS1 fraction of the
experimental group samples, which burn at the temper-
ature of the gas burner (520-530°C), is 1.6 times greater
than that of the control. But the components of the OS2
fraction burned in a muffle (650°C) are only 1.2 times
larger. Under these circumstances, the indicator of the
mass of IS DR of the control group is 1.6 times greater
than that of the experimental group. It means that an-
other, obviously no less critical, feature of the imbalance
in the mass content of the DR components of the UVM
is that the samples of the experimental group contain
more OS than the control group but less IS. It indicates
that their relationship is characterized by inverse de-
pendence. Or in other words: the products of inflamma-
tory processes accumulated in the tissues of the genital
organs of cows may be the reason for the increase in
parameters of the mass of OS in the DR samples of the
experimental group, but the decrease of IS.

In this connection, it should also be noted that with
the obtained sufficiently high parameters of variation
coefficient of the mass indicators of the component
fractions OS, (76 and 48%) and IS (60 and 41%), the
probability of their difference between groups is 97

(p<0.02) and 99% (p<0.001), respectively. A peculiarity
of the distribution dynamics of the relative indicators of
the mass of the components of the UVM DR is that the
control group is characterized by a series in which the
mass of IS >0S, >0S,. However, the placement order of
the mass of the components of the UVM DR of the ex-
perimental group represents an entirely different series,
namely: OS, >IS >0S,. The given feature of the mass im-
balance of the components is characterized by almost
identical limits of its variability between the samples of
the control and experimental groups. The probability of
the difference in the mass indicators of the components
of the UVM DR of the studied groups is 95 (p<0.05) and
99% (p<0.001), respectively.

If the analysis of mass distribution in the “dry res-
idue-components” system is carried out separately for
the DR samples, then the order of their placement coin-
cides with the series determined for the UVM samples,
namely: their sequence in the samples of the control (IS
>0S,>0S,) and experimental (OS, >IS >0S,) groups are
identical. The variability coefficient of the mass indica-
tors of the constituent samples of the control group
is 1.4-2.0 times greater than that of the experimental
group, but the probability of their difference remains at
the predetermined level, which is 95 (p<0.05) and 99%
(p<0.001), respectively.

So, summarizing the analyzed results of the detect-
ed features of the content and mass distribution of the
components in the “environment-substance” system, it
should be noted that the ratio of the mass parameters
of H,0:DR pairs, H,0: IS; H,0:0S, and H,0:0S, (control
—-62, 110, 235, 581:1; experiment — 41, 112, 87, 305:1)
indicates the presence (2-3 times compared to the con-
trol) of probable, except for the ratios pairs of H,0:IS
(p<0.05), the harmful effect of products of inflamma-
tory processes on the imbalance of homeostasis param-
eters of the mass of OS and IS in the “H,0-components”
system. There is a high probability of detected changes
(p<0.02; <0.001) in the ratios (control — 9, 4, 2:1; experi-
ment — 6, 2, 3:1) of pairs mass of DR:0OS,; DR: OS ; DR:IS
is also characteristic of the “dry residue-components”
system.

Conclusions.

Using the quantitative and qualitative analysis meth-
ods of determining indicators of uterine-vaginal mucus,
it was established that the result of factors action of
harmful influence on the functional state of the genital
organs is not only a change in the signs (color, density,
fluidity) of its native state but also significant (2-3 times
compared to control) changes in the mass homeostasis
of organic and inorganic substances. The action of the
harmful impact factors is expressed by an inverse rela-
tionship. Therefore, the synthesized products of inflam-
matory processes lead to an imbalance of homeostasis
parameters (or changes in the ratios) of substances in
the “H,O-components of dry residue” system.

Prospects for further research.

We believe it is promising to study the ionic compo-
sition of uterine-vaginal mucus during the estrous cycle
to identify its role in sperm motility during egg fertiliza-
tion.
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Baxcnusor naHKow 06’eKMUBHOI OYiHKU (hYHKUiOHAMAbHO20 CMAHY Op2aHie cmamesoi cucmemu CaMOK € 8U-
B8YEHHA CKAaOy OP2AHIYHUX | HEOP2AHIYHUX pev40B8UH MAMKOB0-8A2iHAMbHO20 C/U3Y, OCKIiNbKU 8iH, sudineHull nio
Yyac ecmpasbHO20 YUK/Y, CMBOPIOE 8 KAHAAAX | MPOMOKAX cmamesux Op2aHie CaMKU onmumasnbHi yMmosu cepeo-
08UWO, KOMIMTOHEHMU AK020 CIPUAMb GKMUBHOMY repeMilljeHHIo criepmiis 0114 ix echekmusHoi 3ycmpiui 3 aliye-
KnimuHot. Memot 0ocnidxnceHHA 6ysa0 eKkcrnepumeHmMasnsHO 3’acysamu ocobausocmi ducbanaHcy napamempis
MQCU Op2aHiYHUX | HeopeaHiYHUX cKknadosux y bionoeiyHili cucmemi muny “cepedosuwie-pe4o8uHa” npu 3anaabHUX
npouecax opaaHie cedocmamesoi cucmemu. BidibpaHi 0519 0ocnidieHb 3pasKu cau3y 8i0HOCUAU 00 KOHMPOIbHOI
(n=10) yu docnidHoi (n=4) epyn. B KOHMPOsbHY 3aPAX08Y8AU 3PA3KU, MOKA3HUKU i 03HAKU AKUX 8KA3YHOMb HA HOP-
MOGyHKYit0; 8 00C1iOHY — Ha ducgpyHKuito. Ocobausocmi 3miH napamempie macu cknadosux (H,0, cymapHul emicm
opaaHiyHux pe4yosuH (OP) i HeopeaHiyHux pe4yosuH (HP) mamkoeo-8aziHasnbHo20 cau3y (MBC) 3dilicHrosanu sucy-
wysaHHAM 8 mepmocmami 3a 105 C, nicaa 4020 nposodusnu peecmpauiro NoKasHUKig. BusHayeHHsA ocobausocmeli
OuHamiku macu (2, me, %) cknadosux MBC 30ilicHeHO MemoOamu KinbKicHO20 (epasimempuyHuli) i AKICHO20 XiMiy-
HO20 aHani3y. [1na 6cmaHosneHHA 38°A3Ky 03HaK MBC 3 napamempamu (io2o gi3uko-ximiyHo2o cmaty (A 3miH, abo
ducbanaHc comeocmasy b6ionoeiuHoi cucmemu muny “cepedosule-pevyo8uHa”) BUKOPUCMAHO CNeyianbHO 88e0eHi
opmynu (A = x, £ x; SAm = Am_ + Am, +... Am.). OyiHKy 8uAaeHUX 3MiH 30ilicHEHO KOMIT'OMEPHOK MPO2PAMOI0
Microsoft Excel 6iomempu4Ho2o memody aHasi3y cmamucmu4vHuUx nokasHukie (M+m, Cv, p, lim). Ipasimempuy-
HUM mMemoOom 3°Ac08aHO QUHAMIKY KinbKicHUX napamempie ducbanarcy macu H,0 ma opeaHiyHux i HeopaaHiy-
HUX pe408UH MAMKOB0-802iHA/IbHO20 CAU3Y KOHMPOAbHOI (HOpMOoGyHKUis) i docnioHoT (OuchyHKYia) epyn meapuH
(Koposu) 3a HassHOcmi 3ananbHUX nMpouyecie. BcmaHosneHo, wo ix WKoOoYUHHA Oi Ha 2eHepamusHy hyHKUito
cmamesux opaaHie 06ymoeseHa He auue 3MiHaMU 03HAK (Kosip, KOHCUCMEHYIA (2ycmuHa, meKy4yicms), 0OMiluKu
Kpo8i ma 2Ho) 8udineHo20 Mid Yac ecmpasnbHO20 YUKy CAU3Y, anae i 3MmiHamu 8 +2—3 pasu w000 HopMu (KOHmMp-
0/1b) MOKA3HUKAMU MACU OP20HIYHUX | HEeOp2aHiYHUX CKAa008UX MAMKOB80-802iHAMNbHO20 caAu3y. OmpumaHi OaHi
HO OCHOB8I KiflbKiCHO20 i AKICHO20 QHAI3Y B8U3HAYEHUX MOKA3HUKI8 MAMKOB80-802iHAAbHO20 CAU3y c8idYams, W0
pe3ynsmamom 0ii pakmopie WKOOOHYUHHO20 8r11UBY HA (YHKYIOHAAbHULU CMAH cmamesux 0p2aHie € He MinbKu
3MiHa 03HAK (Kosip, 2ycmuHa, meKy4icme) (io2co HAOMUBHO20 CMaHy, ane i cymmesi (8 2—3 paza w000 KOHMPOHO)
3MIHU MOKA3HUKI8 MAcu Op2aHiYHUX i HeopeaHiYHUX pevyosuH. [io hakmopie WKOOOHYUHHO20 8MaAU8Y BUPAHEHO
obepHeHUM 38°A3KoM. Omike, CUHMe308aHI MPodyKmMu 3anasabHUX npouyecie npu3sodams 0o oucbanaHcy napame-
mpie 2omeocmasy (a6o 3miHu criegiOHoweHb) pe4osuH 6 cucmemi «H,0—Cknadosi Cyxo20 3aAUWKY».

Knrouyoei cnoea: Mamrkoeo-e8aziHanbHUl ¢au3, cucmema “cepedosulle-peyo8uHa”, napamempu Macu opeaHiy-
HUX i HEOP2AHIYHUX Pe4Y08UH.

38’A30K ny6niKauii 3 n1aHOBMMMU HAayKOBO-A40CAIA-
HUMU poboTamu.

EKcnepumeHTanbHe JOCNIAXKEHHA BUKOHAHE B pam-
Kax HayKoBO-A0CAiAHUX POBIT JIbBiBCbKOro HaLioHa/b-
HOro MeAnYHOro yHisepcuteTy im. laHnna faavupkoro
«Po3po6bKa NPOrHOCTUYHUX i AiarHOCTUYHUX iIMYHO-6i0-
XiMiYHMX KpUTEPIiB 3a Aii HA OpraHi3am eKcTpemasibHUX
UMHHMKIB pi3HOI npupoan» (Ne aepaBHOI peecTpalii
021U100163) Ta IHCTUTYTY cinbcbKoro rocnogapcrea
KapnaTtcokoro perioHy HAAH «JlocniaskeHHAa ocobau-
BOCTEN rOMeoCTasy OpraHivyHoi 1 HeopraHiyHoOT CKNago-
BOI HaBKOJIONAiAHOT PiAMHM Yy KOpiB Ta MOro 38’A30K 3i
cTaHoM }i3YHUX 03HAK HOBOHapoaKeHoro naogy” (Ne
AeprkaBHOT peecTpauii 0121U100404).

Bcryn.

EkcnepvmeHTanbHi AOCNIAXKEHHA CBiAYATD, L0 BaXK-
/INBOIO NaHKOK 06’€KTMBHOI OUiHKM YHKLiOHaNbHO-
ro CTaHy OpraHiB CTaTeBOI CUCTEMM camuiB (cnepma) i
camoK (MaTKkoBo-BariHanbHUt cnm3, MBC) moxke cTatu
pPEeKOMEHAO0BAHUN AOCNIAHUKaMK cnocib BU3HAYEHHSA

0cobAMBOCTEN ANMHAMIKM NAPAMETPIB MACK OpraHidyHMUX
(OP) i HeopraHiuHuxX (HP) pevoBuH, aucbanaHc AKUX 3y-
MOB/IEHO LIKOAOYMHHOK i€ eHAOreHHUX MPOAYKTIB
3aManbHUX MPOLLECIB CEYOCTaTEBMX OPraHiB Ha rome-
0CTa3 CKNafo0BUX CUCTEMU TUMY «CepepoBuLLe (H20)-
peyoBuHa (opraHiyHa Ta HeopraHiyHa)» [1-3].

3 uboro NpuMBOAY BIAOMO, WO BUAINEHWUIA Mif Yac
€CTPaANbHOIO UMKAY KinbKicHWI i AKicHUI cknag MBC
CTBOPIOE B KaHa/ax i NPOTOKax CTaTEBUX OPraHiB CamMKu
ONTUMaNbHI YMOBW CepefioBULLLA, KOMMOHEHTU AKOro
CNPUAIDTL aKTUBHOMY MEPEMILLEHHIO CnepMmiiB Ansa ix
edeKTMBHOI 3yCcTpiui 3 aliLeKkniTMHo [4-6, 7-9]. OaHaK,
NPaKTUYHO BiACYTHI BigomocTi wopo ocobnunsocTen
aucbanaHcy 3MiHEHMX NapameTpiB BMIcTy, po3noginy i
cnisBigHoWweHb cknagosux MBC 3a il eHaoreHHUX dak-
TOpPiB WKOAOYMHHOIO BMNAMBY 3aMasbHUX MPOLECIB Ha
OpraHiam camokK, 30Kpema Kopis.

Tomy, 3BaXKatoumn Ha HaBedeHi GaKTU Ta BUABNEHUI
3B’A30K NimiTy macu cknagosux (HP, OP) MBC 3 napame-
Tpamu o6’emy Ta 3MiHOIO 0O3HaK (Konip, rycTuHa) moro
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di3nko-ximiyHoro ctaHy [1-3], 3 ogHOro 60Ky, BUAAETb-
CA aKTya/IbHUM BM3HAYEHHA MapameTpiB OLiHKM cTyne-
HA 3MiH di3MKo-ximiyHoro ctaHy MBC Ha cTpyKTypy 11
dYHKLUji cnepmiiB; 3 iHWOro — OTPMMaTU MOXKAUBICTb 06-
IPYHTYBAHHA MOro 38'A3Ky 3 3an/igHEHHAM ANLEKNITUH
nicna ocimeHiHHA camoK Ta cdopMyoBaTH HOBI Teope-
TUYHI nocTynat i 6a3oBi NoNOXKeHHA ana 06’ EKTUBHOrO
OLiHIOBaHHA ocobnmBocTein “peakuii-Bignosiai” cnep-
MiiB Ha WKOAOYMHHY Ait0 eHAoreHHUX dhaKkTopiB (cKna-
[O0Bi BUAINEHUX CEKPETIB), AKI HAKONMMYEHO TKAaHUHAMM
CTaTEBUX OPraHiB camok nig vac nepebiry 3ananbHUX
npouecis.

MeTta gocnigeHHs.

BusHaueHHA ocobnusocTeit aucbanaHcy napame-
TpiB MacK OpraHiyHMX i HeopraHiYHMX CKNagoBuUX y Bio-
NIOFiYHIN cucTemi TMNY “cepeaosulle-pedyoBmnHa”.

O6’eKT i meTOaM AOCNiAXKEHHA.

Onsa pocnigeHb BWKOPUCTOBYBA/IM 3PasKM  MaT-
KOBO-BariHa/fIbHOro CAM3y KOHTpoabHOi (n=10) Ta go-
cnigHoi (n=4) rpyn KopiB YyKpaiHCbKOi 4YopHO-psa6oi
(ronwTMHI30BaHOI) Nnopoaun 3-9 piyHoOro BiKy. 3arasibHa
KinbKicTb — 14 KopiB. B KOHTPO/NbHY 3apaxoByBaaM 3pas-
KM, MOKA3HMKM | O3HAKM AKMX BKA3YHOTb Ha HOPMODYHK-
Lito; B gocnigHy — Ha aucoyHKUito. JocniaxkeHHs oco-
6anBoCTel romeocTasy napameTpis macu pedyosuH MBC
Ta 1oro cyxoro 3anunwky (C3) HaBeAeHO HECUCTEMHUMMU
abcontotHMmM (Im:1 — r, mr) 1 BigHocHUMHK (Ic:1 — %)
NoKasHWKamu po3pobneHnx, anpobosaHux i onybniko-
BaHMX BUMOT 40 METOAMKN BU3HAYEHHA I MeTOAO0NOrii
OLHKM CTyneHs X pisHuL MiX GpaKLiamm BOgHUX eKc-
TpakTiB 06’eKTa gocnigreHb [2, 3]. EKcnepnmeHTanbHi
JocnifxKeHHa 6yno npoBeaeHo 3 AOTPUMAHHAM BUMOT
ryMaHHOro CTaB/€HHA 40 NiAA0CNIAHWX TBAPUH, perna-
MEHTOBAHMX 3aKOHOM YKpaiHu «[1po 3aXnCT TBapWH Big,
YKOpCTOKOro nosoakeHHsa» (Ne 3447-1V Big 21.02.2006
p.) Ta EBPONENCbKOD KOHBEHLLEID MPO 3aXUCT XpebeT-
HUX TBAPWH, AKI BUKOPUCTOBYIOTLCA ANA AOCNIAHMX Ta
iHWKMX HayKoBux winen (Ctpacbypr, 18.03.1986 p.).

BusHaueHHA ocobamBocTel gUHAMIKM macu (r, mr,
%) cknagosux MBC 34ilicCHEHO MeTogamMu KifbKiCHOTO
(rpaBimeTpuyHMiA) i AKiCHOrO XimiyHoro aHanisy [10].
[ns BcTaHOB/IEHHA 3B’A3Ky 03HAaK MBC 3 napameTpamu
moro ¢isnko-ximiyHoro ctaHy (A 3miH, abo ancbanaHc
romeocrtasy 6ionoriyHoi cuctemum Tmny “cepenosuiie-
peyoBMHa”) BMKOPUCTAHO crneuljanbHO BBedeHi [1-3]
dopmyan (A =x, = x; SAm = Am_ +Am, +... Am)). Ouinky
BUABMEHUX 3MiH 34iMCHEHO KOMN'IOTEPHOO NPO-
rpamoto Microsoft Excel 6iomeTpuuHoro metoay
aHani3y CTaTUCTUYHMX MOKasHuKiB (M+m, Cv, p,

Ba/IM BUCYLLIYBAHHAM B TepmocTaTi 3a 105 °C, nicna yoro
NPOBOAM/IM PEECTPALLi0 MOKa3HMKIB. MoCTilHY noBTo-
PIOBAHICTb HE3MiHIOBAaHMX NapaMeTpiB Macu OpraHiy-
Hux (OP, OP,) i HeopraHi4Hux (HP) pe4oBuH Br13Ha4am
nicnAa cnantoBaHHA C3 Ha BigKPMTOMY BOTHI NanbHMKa
(OP.) i B mydenbHin neui (OP, i HP) [10]. BigHocHi no-
Ka3HWKM BU3HAYa M CKAALEHOO NPONOPLIMHO 3anex-
HIiCTIO Mi*K aBCOIIOTHUMM NapamMeTpaMm Macu H,O0 ta OP
i HP C3 3pa3kis MBC [2, 3].

Pe3ynbTatu gocnigyKeHHA Ta ix 06roBopeHHs.

ABCONIOTHI NOKa3HMKM MacuK cknagosux. licha Bu-
CyWyBaHHA 3pa3KiB MBC KOHTPOAbHOI | gocnigHOoI rpyn
KOpiB BUABNEHO, WO CepefHin MOKAa3HUK Macu BUMa-
pysaHoi H,0O signosiaHo craHosutb 20 i 13 1, a maca
CKNagoBux oTpumaHoro C3 — 334 i 325 mr (Tabn. 1). Bi-
porigHicTb ii pisHULi MiXK rpynamm Kopis — HMU3bKa (p=
>0,2—0,5). 3 uboro NPUBOAY CAiA, TAKOXK 3ayBaAXKUTH, LLLO
KoediuieHT Bapiauii nokasHukis macu H,0 (m,) i C3 (m,)
060X rpyn KopiB — HEOAHAKOBMI, @ CaMe: AKLLO MeXa
(min — max) ix BapiabenbHOCTi ANA 3pa3KiB KOHTPOAbHOI
rpynu € wunpokoto (48—61%), Wwo B cepegHbOMY CTaHO-
BUTb £13%, TO ANA 3pa3KiB JOCNIAHOI — He AnLle By3bKa
(38-39%), ane i Ha 10—22% meHLa.

B ymoBax BiACYTHOCTI BiporigHOi pi3HMUi napame-
Tpie macn H,0 (m,) MBC Ta cKk1af0BMX PEYOBWH OO
C3 (m,) HeoaHaKoBICTb po3Moainy napameTpis macw
HP i OP cyxoro 3anauwky (m.HP, m_OP i m OP,) KOHTp-
ONbHOI | AOCANIAHOT rpyn KOPiB NpeacTaBaAeHOo pAAOM, Ae
32 YMOB CTATUCTUYHO BIipOrigHMX ii cepenHix BeANYNH
m.HP — 193 i 121 mr, m,OP, — 40 i 46 mr, NMOKa3HUKK
m_.HP>m_OP >m OP,. [lo HaBeZeHOro c/if foaaty i Te,
wo napametpu macu HP C3 3paskiB gocnigHoi rpynu
(193 mr) B 1,6 pasa 6inbLi, HiXX KOHTPOAbHOT (121 mr),
ane macu OP, (40 npotu 46 mr) i OP, (101 npotn 158 mr)
BignosigHo B 1,2-1,6 pasy meHwi (3 Bmicty mac OP i
OP, 3paskis KOHTPO/IbHOI rpynu B 1,4 pasa meHwa (141
npoTtn 204 mr), HiX JocnigHoi).

BigHOCHI napameTpu macu cknagosux. OgHaK, AKLWO
0cob6MBOCTI po3nodiny mMacu cknagoBux 6ionoriyHoi
cucTemmn Tuny «cepegosuule (sigcotok H,O MBC)—pe-
YyoBWHa (BiACOTOK cymm cKnagosux C3)» npoaHanisysa-
TV BiAHOCHMMW NOKasHMKaMu (Tabn. 2) To BUABUTLCA,
wo koediuieHT Bapiauji yacTH macu BunapysaHoi H,0
KOHTposibHMX (0,3%) i gocnigHux (5%) 3paskie MBC He
BUXOAMUTb 33 MeXKy 5%, ane cymmn mac pevosuH C3 3pas-
KiB KOHTPO/IbHOI (16%) rpynu — B 2,7 pasy binblniA, HixK

Tabnauuya 1 — filuHamika napameTpiB Macu CKAaao0BuUX
MaTKOBO-BariHa/IbHOro C/IM3Y Ta MOrO CYXOro 3a/IULLKY

lim) [11-13]. . c MBC, r €3, mr

BnpogoBsk napyBasbHOrO Ce30HY (KBiTeHb — TG
yepBeHb MicALp 2021 p.) nepLoi — TpeTboi (1-72 ":::;' H,0 c3 HP oP, oP,
rog) Aobu ecTpanbHOro UMKAY, Nig Yyac BusAB/e- (m,) (m,) (m,) (m,) (m,)
HWX O3HaK OXOTM (noBeAiHKOBe 36yAXKEHHA, Ha- KoHTposnb (n=10)
GyxaHHa 30BHIlLHiX CTaTeBUX OpraHie, BUAINEHHA [ 00 01 20T 334410 06 193,540,04 | 100,6£0,02 | 40,320,01
cnusy), 3paskm MBC Biabupanu 3 nixsu Kopis
yKpaiHCbKOi  YOpHO-pA6oi  (FOALWTUHI30BaHOI) Cv 48 61 58 77 76
nopoau 3-9 piuHoro BiKy [4, 6]. HaTuBHMI cTaH lim 9-42 0,1-0,8 420-70 300-40 | 100-20
BigibpaHuMx 3paskiB OLiHIOBA/M 33 O3HAKaMK KO- Nocin (n=4)
Nbopy (Mpo3opwuid, cipo-6innit), ryctuHm (KoHcuce-
TeHLfA — ryCTO-8'A3Ka, TAryYa, piaKa), HasBHicTioy | MEm |13,45%2,55|0,3253£0,06| 120,9+0,02 | 158,2+0,03| 46,2£0,02
HWX CTOPOHHIX AOMILOK (KPOB, THiit), napameTpa- Cv 38 39 41 41 48

’ 3

Mm 06’emy (cm )_- ) ) lim 8-20 0,2-0,5 200-70 | 200-100 | 80-30

OcobaunBocCTi 3MiH NapameTpiB MacK CKNago-
Bux (H,0, cymapHuit Bmict OP i HP) MBC 3gjiicHto- P >0,2 >0,5 <0,001 >0,2 <0,02
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Tabnuua 2 — Po3nogin BMicTy macu CKNagoBux
MaTKOBO-BariHa/IbHOro C/IM3y Ta MOro cyxoro

3a/IMWIKY
UVM (3 m,, m, =100 %)| DR (3 m, m,, m_ =100 %)
CraT.
noKasHuku| HO DR 0s, 0s, IS
(m,) (m,) (m,) | (m,) (m,)
KoHTponb (n=10)

Mim |98,4+0,1| 1,6%0,1 13+1,3 | 36+4,2 | 52+4,9
Cv 0,3 16 32 37 30
lim 98-99 1,2-1,9 8-18 | 21-58 | 33-73

Oocnig (n=4)

Mtm 97,6%0,1 2,4+0,1 14+2,0 | 48+3,4| 37+1,4
Cv 5 6 28 14 7
lim 97-98 2-3 8-18 | 44-59 | 33-39

p <0,001 <0,001 <0,001 | <0,05 | <0,05

[0CNiAHOI (6%). 3a TaKMx 06CTaBUH MMOBIPHICTb Pi3HUL
MiX napametpamu macu H,0i C3 — binblua, Hixk 99,9%
(p<0,001).

3 uboro NpuBOAY CAif, TAKOXK HAroJ0CUTU HA TOMY,
WO ANA BU3HAYeHWX cepefHix napametpis macu HO i
C3 Bnactusi neBHi BigmiHHOCTI. TakK, AKLWo lim BigHOCHO-
ro NokasHWKa macwv sunapysaHoi H,O, AKui BM3Ha4eHO
ONA 3pa3KiB KOHTPObHOI rpynu, cTaHoBUTb 98-99%, TO
pocnigHoi — 97-98%, abo iHWKMMM cioBamu: B 3pasKax
KOHTPO/IbHOT TPynu mMexa 3MiH BigHOCHMX NapameTpis
Macu cknagosux C3 —meHwa Hix 2%, ane B 3pasKax 4o-
cnigHoi — 6inblwa, Hix 2%.

OTKe, HaBeAgeHi pe3ynbTaT¥ MOXYTb O3HAyaTH, WO
BMAB/MEHA HaMu ObBepHeHa 3aneXHicTb MiX napame-
Tpamu BMicTy macu OP i HP (abo 5 cknagosux C3 MBC)
3yMOB/IEHA LIKOAOYMHHOW [Ai€0 eHAOoreHHUX daKTo-
piB (NpoAyKTW 3ananbHUX NPOLECIB), AKI HAKONWUYYIOTb
TKQHWHU | CEKPETU PenpoayKTUBHMX OPraHiB Camok, a
came: 49 npotv 62 (3 m,OP i m OP,)) i 52 npotn 37%
(Em_HP).

CniBBiAHOLWEHHA NapameTpiB Macu cknagsosux. Bu-
ABNEHI 0COBAMBOCTI PO3NOAiINY PEYOBUH B HionoriyHiIn
CUCTEMI TUMNY «CepenoBuLLE—PEeYOBUHAY» LWe Binbl Ha-
rNAAHO [AEMOHCTPYIOTb CMiBBIAHOWEHHA BigHOCHUX
(Ic:1) napameTpis BmicTy macu H,0:C3; H,0:HP, H,0:0P,

Tabnuua 3 — BigHOCHI 1 abCcoNlOTHI NOKA3HUKM cniBBigHOLWEHb
Macu CK/1a40BUX MaTKOBO-BariHa/IbHOroO C/U3Y

Ta Oro CyXoro 3a/ILWKy

H,O:0P, i abconoTHux (Im:1) — C3:HP, C3:0P, C3:0P,
(tabn. 3).

BcTaHOBNEHO, WO OAHa YaCcTUHA CYMapHOi Macu
cknagosmx C3 MBC KOHTPO/AbHOI rpynu KopiB 3B’sA3ye
B 1,5 pasu 6inbluy KiNbKiCTb YaCTUH Mmacu H,O, Hix po-
CNigHOoI. 3 UbOoro NPUBOAY AOLINbHO HArONOCUTU Ha Ta-
KOMy: BMCOKa MMoOBIipHicTb (p<0,001) WKOAOYMHHOIO
BNNBY eHA0reHHUX GaKTOPiB Ha 34aTHICTb CKAaA0BUX
C3 38’A3yBaTh BOAY AYE CU/IbHO 3a/1eXKMUTb Bif CKiagy
dpakuii OP, (<2,7 pasa). MMoBipHicTb LIKOAOUYMHHOTO
snamey dpakuii OP, (<1,9 pasa) socnigHoi rpynu aewo
meHwa (p<0,05), ane HeBiporigHicTb 3MiH nNapameTpis
macu cknagosux dpakuii HP (p<0,05) BuparkeHo B 1,02
pa3a 6inbwnm nokasHMKom. OTKe, OTPUMaHI HaMM JaHi
CTAaTUCTUYHOMO aHani3y pesynbraTiB AOCNIAKEHb CBiA-
YyaTb MPO Te, WO MiHiManbHi (Min) 1 MakcumanbHi (max)
NoKasHMKK KoeodiuieHTy Bapiauii (Cv) 3pa3KiB KOHTPO/Ib-
HOI rpynu B 2—4 pasu 6inbLwi, HiX 4OCNiAHOI.

BusHaueHa mexa BigxuneHb KoedilieHTy Bapiauii
cnissigHoweHb (lc:1) macm H,0:C3; :HP; :OP, i :OP, B
3pa3Kax KOHTPOAbHOI rpynun ctaHoBuUTbL 16—48, ane ao-
cnigHoi — 7-32%, wo B 1,7 pasa meHwe. BctaHoBne-
Ha 0COBNMBICTb XapaKTepHa TAKOX A1A MiHIMaNbHUX
i MAKCMMaNbHUX 3HAYeHb JIiMITY BiAXWUNEHb Mapame-
TpiB cniBBigHOWEHb BMICTYy Macu cknagosmx MBC, a
came: H,0:C3 -8 1,6; H,0:HP — 8 1,03; H,0:0P, — B 3,3;
H,0:0P, — 8 2,3 pa3sa meHwe.

OpHakK, AKLLO cniBBigHOWEHHA BMiCTy CKlagoBux C3
aHani3yBaTn abCcoNOTHUMM MOKa3HUKaMU TO BUABUTb-
€A, WO OAHA YacTUHY BMICTY peyosuH dpakuin OP,, OP,
i HP 38’A3ye 9, 4 i 2 4YaCTMHM CYMapPHOro BMICTy CKNaao-
BUX KOHTPONBLHOI rpynun, ane gocnigHoi—6, 2 i 3, signo-
BiZHO. 33 LMX YMOB BU3HaYeHi 3MiHM NapameTpis Koeodi-
LjieHTa BapiaLii 3pa3kiB KOHTPONbHOI rpynu (22-32%) B
pasa 6inbLui, Hi*k KOHTPONbHOI (4—7%). Y ubOMy 3B'A3KY
CNif, 3a3HAYMTK, LLO BIiPOTigHICTb BUABNEHUX 3MiH Yac-
TUH BMICTy Macu CKJ1aZl0BUX B NpOaHani3oBaHMx Gpak-
uisx — pisHi: AKwo OP, —<0,02, To OP i HP —<0,001.

AHani3 BU3HayeHoro gucbanaHcy napameTpis macu
CK/IafoBuUX y BUcyweHux 3a 105°C 3paskax MBC csia-
UnTb MPO Te, Lo NPU BUABAEHIN B 1,5 pa3a 6inbLuii pis-
HUUi napameTpis macu H,O, napameTpu cymapHoi macu
cknagosmx C3 KoHTponbHMX (325 mr) i gocniaHux (334
Mr) 3pasKiB — Maii’Ke oAHaKoBi. HaBegeHe 03Hauvag, Lo
[0CTAaTHbO CYTTEBI MeXKi KoedilieHTy Bapiauii napame-
Tpis macu H,O i C3 3paskis MBC KOHTpO/Ib-
Hoi (48—61%) Ta gocnigHoi (38—39%) rpyn
KOPiB MOXYTb BYTU NPUYMHOIO HU3bKOI Bi-

porigHocTi (p=>0,2—-0,5) 3apeecTpoBaHuX

Crar. BigHoCHI noka3HuKky, Ic:1 A6contoTHI NoKasHMKKY, Im:1 | 3miH.
NoKas3- 3a BigcyTHOCTI BiporiaHOi pi3HMLi ab-
HUKM |H O:DR| H,O:IS H,0:0S, H,0:0S, [3DR:0S,[>DR:0S,| 3DR:IS COMOTHUX MapameTpiB macy ii BifHOCHI
KoHTponb (n=10) napameTpu MpPeACTaBNEHO LiJIKOM  iH-
WMMM BEAMYMHAMM, @ cCaMe: BU3HayeHa
M 62:1 110:1 2351 >81:1 91 2:1 MEXa 3MiH BiIHOCHMX MOKa3HWKIB Macu
v | 16 19 37 48 32 22 | OP i HP C3 3pa3kiB KOHTPONLHOI rpynu —
lim |51-81:1| 75-156:1 [127-399:1(349-1230:1| 6-15:1 | 2-5:1 | 1-3:1 | <2%; AOCAIAHOI —>2%. 33 LMX ymOB Koedi-
Toonia (ned) uieHT Bapiauji macu H,0, Aky Bunapysam
3 KOHTPO/IbHUX i gocaigHux 3paskis MBC,
M 411 1121 87:1 305:1 6:1 31 — HU3bKWUI (<5%). OHaK, MOKa3HMK Macu
Cv 7 5 17 32 7 6 CKNafo0BuMX 3pasKiB C3 KOHTPOALHOI rpynun
lim |37-45:1]107-117:1| 66-94:1 | 233-453:1 | 6-7:1 [2,2-2,4:1] 2-31 | (16%) =8 2,7 pasa 6inbwmid, Hix pocnia-
Hoi (6%). ImoBipHicTb noxmnbku (p<0,001)

p <0,001 <0,05 <0,001 <0,05 <0,02 | <0,001 <0,001

OTPUMAHUX pe3yNbTaTiB CTaHOBUTb 99,9%.
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[ocnigxeHHa ocobnusocTel posnoginy abcontoT-
HUX MapameTpiB CYMapHOi Macu CKNaA0BUX CMasieHuX
nopowkonoaibHux 3paskis C3 cBiguMTb Npo Te, WO
BM3HaueHa maca cknafosux ¢pakuii OP, 3paskis fo-
cnigHoi rpynu, AKi 3ropAtoTb 3a TemMnepaTypu ra3oBoro
nanbHuka (520-530 °C), B 1,6 pa3a b6inblia, HiXK KOHTp-
onbHoi. Ane cknagosux ¢dpakuii OP,, Aki cnaneHo B
mydeni (650 °C), 6inbwa nuwe B 1,2 pasa. 3a unx ob-
CTaBUH MOKa3HMK macu HP C3 KOHTpOAbHOI rpynun B
1,6 pasa b6inblwKiA, HixK gocnigHoi. Lie o3Havae, wo we
O4HO0, OYEBUAHO HE MEHLU BAXK/IMBOK, 0COBAMBICTIO
aucbanaHcy Bmicty macu cknagosux C3 MBC € Te, wWo
CKNaaoBi 3paskiB gocnigHoi rpynm mictatb 6inbwe OP,
Hi¥ KOHTPO/IbHOT, ane HP — meHwe. Lle BKa3ye Ha Te, WO
X B3aEMO3B’A30K XapaKkTepusye obepHeHa 3a1eXKHiCTb.
ABGO iHWMMM CNOBAaMU: HAKOMUYEHI TKAHWMHAMM CTaTe-
BMX OpraHiB KopiB NpogyKTU 3anasbHUX Npouecis, Mo-
XYTb BYTU NpUUYNHOLO 36iNblUeHHA NapameTpiB macu OP
B C3 3paskKiB gocnigHoi rpynu, ane ameHweHHA HP.

Y LbOMY 3B’A3KY BApPTO TaKOX 3ayBaXKWUTW, LLO MpK
OTPMMAHUX [OCTaTHbO BMCOKMX NapameTpax Koediui-
€HTY Bapiauii NOKa3HWKIB MacK cknafoBux dpakuii OP,
(76 1 48%) Ta HP (60 i 41%) MMOBIpPHICTb iX Pi3HUL] MiXK
rpynamu ctaHoBuTb 97 (p<0,02) i 99% (p<0,001), Bigno-
BigHO. OcobnMBICTIO AMHAMIKM pO3MoAiny BigHOCHMX
NOKa3HMKiB macKu cknagosmx C3 MBC € i Te, WO KOHTp-
O/IbHY rpyny xapaktepusye psafg B Askomy maca HP>OP,
>0P,. OgHaK, NOpAAOK PO3MILLEHHSA MacK CK1agosux C3
MBC gocnigHoi rpynu npeacTaBAse LWiIKOM iHWKWI pAaa,
a came: OP >HP>OP,. HaseaeHy ocobnusictb ancba-
JTAHCY MacK CKNaJ0BUX XapaKTepusylTb MaliKe ofHa-
KOBi N1iMiTW Ti BapiabesbHOCTi MiXK 3pa3KaMmn KOHTPOJIb-
HOT i gocnigHoi rpyn. MMOoBIpHICTb Pi3HUL NOKa3HUKIB
macu cknagosux C3 MBC gocnig»eHnx rpyn CTaHOBUTb
BianosiaHo 95 (p<0,05) i 99% (p<0,001).

AKLWO X aHani3 po3noginy mMacu B CUCTEMI «CyXui
32/IMLWLOK—CK/1a40BI» NPOBECTN OKpeMo A 3paskis C3,
TO NOPAJOK iX PO3MILLEHHA CMiBMAAAE 3 PALOM, AKUM
BM3HA4YeHO AnAa 3pa3kiB MBC, a came: ix pagu B 3pas-
Kax KoHTponbHoi (HP>OP >OP.) i gocnigHoi (OP >HP

>OP.) rpyn — iaeHTnuHi. KoediuieHT BapiabenbHocTi no-
Ka3HWKIB MacK CKNa0BMX 3Pa3KiB KOHTPO/IbHOI rpynu B
1,4-2,0 pa3a b6inbwunit, HixX JOCNIAHOI, aie MMOBIPHICTb
iX pi3HWULj 3aNMWAETLCA Ha NonepeaHbo BU3HAYEeHOMY
piBHi, AKKIA cTaHoBMTb 95 (p<0,05) i 99% (p<0,001), Bia-
nosigHo.

OT)Ke, NiACYMOBYIOYM NpPOAHANi30BaHi pe3ynbTa-
TU BUABMEHUX O0COBNMBOCTEN BMICTY i po3noginy macu
CKNAJo0BUX B CUCTEMI «CepenoBuLLEe—PevYOBUHA» Chig,
33a3HAYMTK, WO CNiBBIAHOWEHHA MapameTpiB macu nap
H,0:C3; H,0:HP; H,0:0P_ i H,O:0P, (koHTponb — 62, 110,
235, 581:1; pocnig — 41, 112, 87, 305:1) cBigunTb, Npo
HasBHICTb (B 2—3 pa3a [0 KOHTPO/O) MMOBIpHOrO, 3a
BUHATKOM cniBBigHOwWeHb napu H,O:HP (p<0,05), wko-
OOYMHHOIO BMJIMBY NPOAYKTIB 3ana/ibHUX MpPoLeciB Ha
ancbanaHc napameTpis romeoctasy macu OP i HP B cuc-
Temi «H,O-cKknagosi». Bucoka MOBIPHICTb BUABNEHMX
3MiH (p<0,02; <0,001) cniBBigHOWEHb (KOHTPONb — 9, 4,
2:1; pocnig — 6, 2, 3:1) macu nap C3:0P,; C3:0P ; C3:HP
BN1ACTUBA TAaKOX CUCTEMI KCYXMI 3a/IMLLOK—CKNAA0BI».

BucHOBKM.

MeTogamu KinbKiCHOro i AKICHOro aHanily BWU3Ha-
YeHMX MOKA3HMKIB MaTKOBO-BariHa/lbHOrO C/U3y BCTa-
HOB/IEHO, LLLO Pe3y/abTaToM Aii GaKTopiB LWKOAOYMHHOIO
BNANBY Ha GYHKLIOHANIbHWUI CTaH CTaTeBMX OPraHiB € He
TiNIbKM 3MiHa 03HaK (KoAlip, ryCTUHa, TEKYYICTb) MOro Ha-
TMBHOIO CTaHy, ane i cyTTeBi (B 2—3 pa3a WwoAa0 KOHTPOo-
J110) 3MiHW TOMEO0CTa3y Macu OpraHiuYHUX i HeopraHiyHMUX
peyoBuH. [ito GaKTOpiB WKOAOUYMHHOIO BNAUBY BUPa-
eHo obepHeHMM 3B’A3KoM. OTXKe, CMHTe30BaHi Npo-
AYKTM 3ananbHUX NPOLLECiB NPU3BOAATL A0 AucbanaHcy
napameTpiB romeocTasy (abo 3miHM CniBBiAHOLIEHb) pe-
4OBWH B cucTemi «H O—CKaf0Bi CYXOro 3a/MLKy».

MepcnekTMBKM NOAANbLUNX AOCNIAMKEHD.

BBa)Kaemo, LLLO MePCNEeKTUBHUM € BUBYEHHA IOHHOTO
CKNaZy MaTKOBO-BariHa/lbHOro CAU3y Mif, Yac ecTtpasib-
HOTO LMKAY 3 METOK BUABAEHHA iX PO/ B PyX/IMBOCTI
CNepmaTo30iaiB nig Yac 3annigHeHHA ANLEKNITUHN.
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OCOBJ/IUBOCTI ANCBANAHCY OPTrAHIMHUX | HEOPTAHIYHUX PEHOBUH MATKOBO-BATIHAJIbBHOIO C/1IN3Y
MNPU 3ANANTbHUX MPOLIECAX

Makcumtiok I. B., Makcum’tok B. M., Ceaino . M., CragHuubKa O. |., MepwuH O. |., Bopobeupb 3. A.

Pestome. Bigomo, Wwo BMAiNeHNI Nig vac ecTpanbHOro UMKAY KiIbKICHUI | AKICHUI CKNag MaTKOBO-BariHaAbHOMO
cnam3y (MBC) cTBOPIOE B KaHaNax i NPOTOKax CTaTeBMX OPraHiB CaMKM ONTUMasIbHI YMOBM cepefoBuLLA, KOMIOHEHTH
AKOrO CNPUAIOTb aKTUBHOMY NepeMilleHHIo cnepmii aas ix edeKTUBHOI 3ycTpidi 3 alueKkniTMHOW. O4HaK, NpaKTUy-
HO BiACYTHI BiZomocTi Wwoao ocobamBocTen anucbanaHcy 3miHEHUX NapaMeTpiB BMICTY, po3noainy i cniBBigHOWEHb
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CKN1af0BMX MAaTKOBO-BariHa/IbHOrO €3y 3a Al eHAoreHHUX GpaKTopiB LWKOAOUYMHHOIO BN/MBY 3aMafbHUX NPOLECIB
Ha OpraHiam camokK, 30Kpema Kopis.

MeTa foCnigKeHHA — eKCnepuMeHTanbHO 3’AcyBaT 0cob6MBOCTI AncbanaHcy napameTpis Macu OpraHidHmX i
HeopraHiYHUX CKAAZ0BUX Yy BiONOriYHIN cucTemi TUNY “cepefoBuLLEe-pevyoBMHA” MPU 3ananbHMX NpoLLecax OpraHis
CeyocTaTeBOoi CUCTEMM.

EkcnepmMmeHTaNnbHi 4OCNIAXKEHHA NPOBOAMIN HA MAaTKOBO-BariHa/IbHOMY CAM3i KOPIB Nig Yac eCcTPaabHOro LKAy
33 ymoB ¢i3ion0riyHOi HOpMK Ta 3anasbHUX NPOLECIB OPraHiB ceyocTaTeBoi cMcTeMU. BU3HaueHHs ocobaunsocTel
OMHaMiKM macwm (r, mr, %) cknagoBux MBC 34iicHEHO MeToaMM KiNbKiCHOTo (rpaBiMeTpUYHMIA) | AKICHOTO XiMiYHOro
aHanisy. OUiHKY BUABNEHMX 3MiH 34i/icCHEHO Komn'toTepHOolo nporpamoto Microsoft Excel 6iomeTpuuHoro metoay
aHanisy CTaTUCTUYHMX NokasHuKis (Mim, Cv, p, lim). OcobamnsocTi 3miH napameTpis Macu cknagosux H,O Ta cy-
MapHOro BMicTy opraHiuyHux (OP) i HeopraHiuyHux (HP) peyosuH MBC 34i/icHIOBaIM BUCYLLYBaHHAM B TEPMOCTATi 33
105°C nicna 4oro NPOBOANAM PEECTPALLIFO MOKA3HUKIB.

BuABneHO, WO cepeaHili MOKa3HUK Macy BMMNapyBaHOI H,O KOHTpOAbHOI Ta AOCNIAHOT rpyn BiANOBIAHO CTaHO-
BuTb 20 13 1, a Maca CKN1ag40BUX OTPMMAHOIO cyxoro 3aanwKy — 334 |1 325 mr. KoeodiuieHT BapiaLyii nokasHMKiB macu
H,O (m,) i cyxoro 3anmwky (C3) (m,) 060x rpyn Kopis — HEOA4HAKOBMI, a came: AKLLO MexKa (min — max) ix sapiabenb-
HOCTI A/1A 3pa3kiB KOHTPO/IbHOI rpynu € WnpoKoto (48—61%), Wwo B cepeAHbOMY CTaHOBUTb +13%, To AN 3pasKiB
OOCNiAHOI — He Anwe By3bKa (38—-39%), ane i Ha 10-22% meHwwa. AKWO 0cobAMBOCTI PO3NOoAINY Mack CKNaL0BUX
6ionoriunoi cuctemm TNy «cepeposmue (sigcotok H,O MBC)—peyosuHa (BigcoTok cymm cknaaosmx C3)» npoaHani-
3yBaTM BiZIHOCHUMM MOKa3HWKaMMU, TO BUABUTLCA, WO KoediLieHT Bapiawii 4acTMH macu BunapysaHoi H,0 KOHTPO/Ib-
HUX (0,3%) i pocniaHux (5%) 3paskis MBC He BUXOAUTb 33 Mexy 5%, ane cymun mac pedyoBuH C3 3pasKiB KOHTPOIbHOI
(16%) rpynun — B 2,7 pasy 6inbWwKi, HixK AOCAIAHOI (6%). 32 TaKMX 06CTaBMH MMOBIPHICTb Pi3HULL MiXK MapameTpamu
macu H,O i C3 — 6inbla, Hixk 99,9%. BcTaHOBNEHO, O OA4HA YacTMHA CyMapHOi macy cknagosux C3 MBC KoHTpo/ib-
HOI rpynu Kopis 38’A3ye B 1,5 pasu Binbluy KinbKicTb YacTuH macu H,O, Hixk focniaHOI. 3 uboro Npusoay AOLIAbHO
HAroN0CUTM Ha TaKOMY: BUCOKa MMOBipHicTb (p<0,001) WKOAOYMHHOIO BNIUBY eHAOTEHHUX PpaKTOPIB Ha 34aTHICTb
cknaposumx C3 38°A3yBaTu BOAY AY*KE CUNbHO 3aN1€XUTb Big cknagy dpakuii OP, (<2,7 pa3a). IMOBipHicTb LWKOAOUMH-
Horo Brnauey ¢pakuii OP, (<1,9 pasa) gocniaHoi rpynu gewo meHwa (p<0,05), ane HeBiporigHicTb 3MiH NapameTpis
macu cknagosux ¢ppakuii HP (p<0,05) supaxkeHo B 1,02 pasa 6inblumMm nokasHUMKOM. OTXKe, OTPMMaHi HamuM AaHi
CTaTUCTUYHOTO aHani3y pesynbTaTiB AOCNIAMKEHb CBigYaTh NPO Te, WO MiHiManbHi (min) 1 MakcMmanbHi (max) no-
Ka3HMKM KoedilieHTy BapiaLii (Cv) 3pa3kiB KOHTPO/ILHOI rpynu B 2—4 pasu binbLui, HiXK focniAHOT.

OTpuvMaHi faHi €BiAYaTh, WO CMHTE30BaHi NPOAYKTM 3aMabHUX MPOLECIB CEYOCTATEBOI CUCTEMU NPU3BOAATL A0
ancbanaHcy napameTpis romeocTasy (3miHK CniBBiAHOWEHb) PEYOBMH B cucTemi «H,O—CKNaf0Bi CYXOro 3anMLWKy>».

Kntouosi cnoBa: MaTKoOBO-BariHaibHUI CAU3, CUCTEMA “cepeoBULLE-PEYOBUHA”, MAapamMeTpn MacK OpraHivyHMX
i HEOPraHiYHMX PEYOBUH.

FEATURES OF IMBALANCE OF ORGANIC AND INORGANIC SUBSTANCES OF UTERUS-VAGINAL MUCUS IN
INFLAMMATORY PROCESSES

Maksymyuk H. V., Maksymyuk V. M., Sedilo H. M., Stadnytska O. I., Pershyn O. I., Vorobets Z. D.

Abstract. It is known that the quantitative and qualitative composition of the uterine-vaginal mucus (UVM)
released during the estrous cycle creates optimal environmental conditions in the channels and ducts of the female
genital organs, the components of which contribute to the active movement of sperm for their effective meeting
with the egg. However, there is practically no information on the peculiarities of the imbalance of the changed
parameters of the content, distribution and ratios of the components of the uterine-vaginal mucus under the action
of endogenous factors of the harmful effect of inflammatory processes on the body of females, in particular cows.

The purpose of the research is to experimentally find out the peculiarities of the imbalance of the parameters of
the mass of organic and inorganic components in the biological system of the «environment-substance» type during
inflammatory processes of the organs of the genitourinary system.

Experimental studies were conducted on the uterine-vaginal mucus of cows during the estrous cycle under
conditions of physiological norm and inflammatory processes of the organs of the genitourinary system. The
determination of the characteristics of the dynamics of the mass (g, mg, %) of the components of the UVM was
carried out by the methods of quantitative (gravimetric) and qualitative chemical analysis. The evaluation of the
identified changes was carried out using the Microsoft Excel computer program of the biometric method of analysis
of statistical indicators (M+m, Cv, p, lim). Features of changes in the parameters of the mass of the components (HZO,
total content of organic (OS) and inorganic (IS) substances) of the UVM were carried out by drying in a thermostat
at 105° C, after which the indicators were recorded.

It was found that the average weight of evaporated H,0 of the control and experimental groups is 20 and 13 g,
respectively, and the weight of the components of the obtained dry residue (DR) is 334 and 325 mg. The coefficient
of variation of the H,0 (m,) and DR (m,) mass indicators of both groups of cows is not the same, namely: if the limit
(min — max) of their variability for samples of the control group is wide (48-61%), which on average is £13%, then
for the experimental samples it is not only narrow (38—39%), but also 10-22% smaller. If the peculiarities of the
distribution of the mass of the components of a biological system of the type «environment (percentage of H,0 of
the UVM) — substance (percentage of the sum of the components of the DR)» are analyzed by relative indicators,
it turns out that the coefficient of variation of the mass fractions of evaporated H,O of the control (0.3%) and
experimental (5%) ) samples of the UVM does not exceed the limit of 5%, but the sum of the masses of substances
of the DR of the samples of the control (16%) group is 2.7 times greater than that of the experimental group (6%).
Under such circumstances, the probability of the difference between the mass parameters of H,0 and DR is greater
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than 99.9%. It was established that one part of the total mass of the components of the DR of the UVM of the
control group of cows binds 1.5 times more parts of the H O mass than the experimental one. In this regard, it is
appropriate to emphasize the following: the high probability (p<0.001) of the harmful effect of endogenous factors
on the ability of the components of the DR to bind water is highly dependent on the composition of the OS, fraction
(<2.7 times). The probability of harmful effects of the OS, fraction (<1.9 times) of the experimental group is slightly
lower (p<0.05), but the improbability of changes in the mass parameters of the components of the IS fraction
(p<0.05) is expressed by a 1.02 times higher indicator. So, the data obtained by us from the statistical analysis of
research results indicate that the minimum (min) and maximum (max) indicators of the coefficient of variation (Cv)
of the samples of the control group are 2-4 times greater than those of the experimental group.

The obtained data indicate that the synthesized products of inflammatory processes of the genitourinary system
lead to an imbalance of homeostasis parameters (changes in the ratios) of substances in the «H,0-components of
dry residue» system.

Key words: uterine-vaginal mucus, «environment-substance» system, mass parameters of organic and inorganic
substances
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