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indicators. The results of diagnostics of the ovaries of dairy cows (n=128) on day 0 of the induced cycle detected
by step activity sensors showed a significant structural polymorphism of these organs of the reproductive system.
It was found: from 66.67% to 30.77% of cows with a physiological course of the follicular phase of the cycle, i.e.,
on day 0, a preovulatory follicle or the beginning of ovulation on the ovaries (subject to a decrease in the number
of cows suitable for insemination with increasing lactation duration from 50-75 days to 211-306 days (P<0.001).
Hypogonadism was diagnosed in 19.45% of cows, and in 61.11% - ovarian dysfunctions with the manifestation
of cystic follicular degeneration; 19.44% of cows at the time of the study had irreversible chronic adhesive
processes of the genital tract tissues in the ‘ovary+oviduct” area (ovophoritis and ovosalpingitis in latent form),
which allowed for pregnancy to occur, with a pronounced tendency to increase this gonadopathy with an increase
in lactation (respectively: 50-75 days - 0.00%; 76-160 days - 22.22%; 161-210 days - 22.22%; 211 and more -
33.33%; p<0.05). The trend of influence of subclinical disorders in the metabolism of cows of the experimental
herd on the indicators of the biochemical composition of blood serum and the symptom of ovarian dysfunctions
was investigated. Thus, the in vivo morphological and pathological profile of the ovaries of high-yielding cows
on day O of the sexual cycle was established, which allowed optimising the artificial insemination regime and
reduce economically nonprofitless sperm consumption. The results can be used in the practical work of veterinary
medicine doctors, researchers, and applicants for higher education in veterinary and biological science
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INTRODUCTION
The efficiency of reproduction of breeding stock re-
mains an urgent issue for all dairy enterprises in the
world and tends to expand the problem of reproduction
by increasing milk productivity due to the biological
conflict between the genetically fixed ability of cows to
produce a large amount of milk and the physiological
needs of the cows. Commercial milk farms in the United
States, Western Europe, and Ukraine annually cull 27-
34% of cows, mainly due to infertility (Garcia-Ispierto
etal, 2019). These losses can only be eliminated by the
intensive introduction of heifers into the herd. However,
they are much more likely than cows to have problems
with insemination and fertilisation after calving. Bardos
et al. (2020) suggest that the shortage of repair live-
stock of the herd can be eliminated by modern biotech-
nical means (changing the sex of the calves towards
the dominance of heifers, selection of embryos by sex).

According to Shebanin (2021), Sidashova et al.
(2020), Borshch et al. (2020), in Ukraine, the main sup-
pliers of commercial milk are large industrial com-
plexes, where there is a high concentration of modern
dairy cow breeds, which are characterised by a high ge-
netic productivity potential.

According to modern biological concepts, the re-
productive function pertains to healthy animals that
exist in comfortable conditions of keeping. The cows’
and heifers’ reproductive system has physiological
changes during the sexual cycle, the duration of which
is on average 21 days and ranges from 16 to 28 days
(Roman et al., 2020). The day of growth of the dominant
follicle and its ovulation with the release of the egg
into the oviduct is considered to be day O of the cy-
cle, or in a number of sources - day 1 (Denis-Robichaud
et al., 2018). A large number of resources in countries
with developed cattle breeding have been devoted to
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the study of the specific features of reproductive ethol-
ogy and physiology of cows in previous years, but due
to significant changes in the industrial technology of
milk production, rapid genetic progress of large-scale
breeding of dairy cattle, the conditions of keeping and
milking of modern dairy livestock have changed sig-
nificantly. This could not fail to have an effect on the
features of the reproductive function of cows, which
began to form in the artificially created environment
of industrial farms, which significantly differs from the
natural environment which was common to cattle as
a species due to long evolution (Ispada et al., 2018;
Danchuk et al., 2020).

Modern technologies are designed for no grazing
and tethered cows keeping in a confined space. From
the perspective of a market economy, this is quite jus-
tified. However, they do not consider the biological
features of cattle. As a result of separation from the
natural environment, lack of living space, and exces-
sive exploitation the productive life of cows is reduced
to 1.5-2 lactations. Early culling of cows, regardless of
their age and breeding value, occurs in 70-80% of cases
due to irreversible pathologies of the reproduction or-
gans. In the current conditions, the task is not only to
preserve the livestock, but also to fully use its repro-
ductive potential.

According to Ong et al. (2022), a long-term study of
the sexual cycle of cows in countries with a developed
dairy cattle breeding has contributed to a significant
improvement in reproductive biotechniges including
methodological approaches to the selection of cows
and heifers for insemination. However, indicators of
the size and morphological features of the gonads of
the sexual cycle in cows or heifers remain a factor lim-
iting the number of animals suitable for biotechnical
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procedures. At the same time, sources focus on improv-
ing the hormonal treatment schemes of animals.

Hansen (2019), Rodrigues et al. (2019) studied ovar-
ian pathology in cows as the main cause of reduced
fertility in dairy cattle and factors conducing to ovarian
cysts. Monget et al. (2019) noted that the occurrence of
cysts is caused by insufficient secretion of luteinising
hormone during the arousal phase of the sexual cycle
due to the inability of the hypothalamic-pituitary sys-
tem to respond to estrogenic stimulation through posi-
tive feedback mechanisms.

Based on the researches, Kim (2018) found that fol-
licular cysts are transient formations after loss of func-
tional activity that undergo reverse development and
are replaced by a new dominant ovarian structure that
ovulates or transforms into a new cyst (the phenome-
non of cyst change). The role of inflammatory processes
in the tissues of the reproductive organs of cows in the
disruption of ovarian function and cystogenesis was
determined.

The breeding progress of dairy herds depends on
the biological low fertility of cows and the duration of
pregnancy, in addition, it is limited by the number and
quality of gametes and the efficiency of reproduction of
the herd. The purpose of this study was to investigate
the features of gonad morphogenesis of highly produc-
tive cows in the conditions of industrial keeping tech-
nology on day O of the sexual cycle in vivo in real time.

MATERIALS AND METHODS

The study was performed in 2021-2022 on the number
of dairy cows (imported purebred Danish Holsteins of
1-2 lactation), which belonged to a dairy farm that was
a part of one of the agricultural holdings of Ukraine.The
livestock was kept in a large farm in light hangar-type
buildings that met modern zoohygienic requirements
(climate control equipment). Dairy cows were kept in
sections (100-120 animal units) with individual places
for rest (equipped with rubber mats with an additional
provision of sawdust bedding), for three times milking
in an automated milking parlour with individual pro-
ductivity accounting (electronic database “DairyPlan”).
The animals received fully mixed fodder all year round,
the content and ratio of feed nutrients corresponded
to zootechnical standards for highly productive cows in
accordance with the physiological state of the animals
(9,450 kg of milk for 305 days of lactation).

Detection of cows for artificial insemination was
carried out using the computer program for monitoring
animal behaviour (‘AfiFarm”) using sensors attached to
the hind limb of the animal. Considering a number of in-
dicators of the step activity of cows,an integrated param-
eter corresponding to day O of the sexual cycle of cows
was displayed on the monitor — an indicator of sexual
arousal (heat) in the graphic image of the “reproduction
windows”, which showed the beginning, duration, and
end of the period of sexual arousal of the cows, and the
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optimal time of fertilisation (insemination for a single
spermodose into the cow’s uterine cervix). The “repro-
duction window” had duration of 8 hours, which allowed
the staff to perform artificial insemination for cows in-
dicated by sensors at a comfortable time of the work-
ing day between milking individual groups of the herd.

To optimise the schedule of artificial insemination
of groups of animals kept in different buildings, an ad-
ditional study of detected cows on day O of the induced
sexual cycle before insemination was performed by dif-
ferential palpation diagnostics of morphofunctional and
morphometric features of the ovaries, using a modified
cyclic technique provided in sourses (Sidashova, 2017;
Sidashova, 2021). Induction of cows’ sexual activity in
was performed according to the standard OvSyng hor-
mone synchronisation protocol (day O - Ovarelin 2.0 ml
intramuscularly; day 7 — Enzaprost 5.0 ml intramuscu-
larly; after 56 hours - Ovarelin 2.0 ml intramuscularly;
after 16 hours - artificial insemination on day 10 day of
the scheme).

The study used comparative structural, statistical,
and biotechnical methods. The test samples were the
cows’ ovaries of on day O of the induced sexual cycle,
which were examined in vivo using a differential pal-
pation technique, considering the indicators of com-
puter tracking of the step activity of cows. During the
rectal palpation of the ovaries we revealed the cows
is in libido for artificial insemination according to the
following parameters, which are given in detail in the
previous studies of the authors: the size of the gonads
conformity in length-width-thickness of ovomorpho-
metry and morphological formations of the gonad to
the species norm, cm; the presence of signs of a pre-
ovulatory dominant follicle or ovulated follicle on one
or both ovaries for typical tactile symptoms, which is
shown in our previous studies (Roman et al, 2020). In
the presence of symptoms of a violation of the ovarian
follicular layer, characteristic signs of pathologies were
noted: degenerative changes in the follicles (single or
multiple follicular cysts).

Separately, the hypotrophy of the ovaries was noted,
when their size and palpatory structure did not corre-
spond to the species reference indicators, which charac-
terised hypogonadism of both ovaries. The hypotrophy
of one of the gonads, while compliancing to the normal
morphology of the second, was determined to be the
temporary inverse phenomenon of functional asym-
metry (Roman et al, 2020). Differential palpation diag-
nostics determined irreversible tissue changes in the
ovaries and oviducts that were characteristic of animals
with chronic symptomatic infertility that occurred due to
long-term gynecological diseases, often latent (chronic
oophoritis, salpingitis, ovosalpingitis (Roman et al., 2020).

All the data obtained were recorded in a specially
developed accounting form, followed by biometric pro-
cessing of generalised data and determination of the
level of probability according to the Student’s t-test.
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Experiments conducted on animals do not contra-
dict the current legislation of Ukraine (Article 26 of the
Law of Ukraine 5456-VI of 16.10.2012 “On the protec-
tion of animals from cruelty”) and the “General ethical
principles of animal experiments” adopted by the First
National Congress on Bioethics (2001) and internation-
al bioethical standards (materials of the IV European
Convention for the protection of vertebrates used for
experimental and other purposes, Strasbourg, 1985)
(Festing & Wilkinson, 2007; Simmonds, 2017; Kabene
& Baadel, 2019).

RESULTS AND DISCUSSION

The examined group of high-yielding unfertilised cows
(n=128) was structured according to the duration of

lactation: in the first subgroup there were animals from
50 to 75 days after calving that had not yet been in-
seminated; in the second and third (76-160 and 161-210
days, respectively) cows that already had a history of 1 to
3 ineffective inseminations, in the third (from 211 to 306
days of lactation) - cows with numerous infertile insemi-
nations. Preliminary vaginal and ultrasound examination
of the genitals of these groups of cows did not reveal
obvious signs of acute or subacute inflammation of the
genitals, but all livestock had clinical signs of damage to
mucous membranes by chronic infectious rhinotrache-
itis-pustular vulvovaginitis of mixed etiology (PVV-IRT).
Table 1 shows the dynamics of increasing the number of
pathological changes in the ovaries of unfertilised cows
with an increase in the lactation period.

Table 1. Morphological profile of the ovarian status of Holstein cows on day O of the induced sexual cycle with different
lactation durations, n=128

Lactation period, days

Indicators
50-75 76-160 161-210 211 or more
Number of cows examined, units 24 44 34 26
Average lactation period, days (m*m) 56.63+1.99** 121.52%4.24* 182.82+2.28 262.27+5.36™
Number of cows with morphofunction.al ovarian state 16 26 16 8
on day 0 of the cycle, units

% 66.67 59.09 47.06 30.77
Number of cows with detected gonadopathies, units 18 18 18

% 33.33 40.91 52.94 69.23

Note: ™ - P<0.001
Source: compiled by the authors

If by day 75 after calving, 66.67% of cows had a
dominant preovulatory or already ovulating follicle on
one of the ovaries on day O of the induced sexual cy-
cle, which met the requirements for artificial insemina-
tion of the cows, then with each subsequent period the

80
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60 59.09
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40 40.91
30 33.33
20
10
0
days 50-75 days 76-100

——Morphofunctional ovaries, %

number of animals with the functional state of the ova-
ries significantly decreased, which is graphically shown
in Figure 1. After cows reach 160 lactation days, the
ratio of cows with morphofunctional state of ovaries
to pathologies becomes critically low.

69.23
52:94

47.06
30.77

days 161-210 days >210
Gonadopathies, %

Figure 1. Effect of increasing the lactation period on the prevalence of ovarian pathologies
in high-yielding unfertilised cows, n=128

The identified situation indicated the need for
a more detailed diagnosis of the causes of long-
term infertility in highly productive cows that did
not have obvious clinical symptoms of gynecolog-
ical diseases. Differential palpation diagnostics
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in vivo allowed structuring the nature of anatomical
and morphological changes in the gonads and pal-
patory state of the anatomical area “ovary+oviduct”
in accordance with the lateral topography, which is
shown in Table 2.
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Table 2. Results of detailed palpation diagnosis of gonadopathies on day O of the sexual cycle
of high-yielding cows for different lactation periods, n=128

Lactation period, days

Indicators
50-75 76-160 161-210 211 or more
Number of cows examined, units 24 44 34 26
Among them, gonadopathies were detected, units/100% 8 18 18 18
Structured nature of gonadopathies:
e Bilateral hypogonadism, units 0 6 7 1
% 0.00 33.34 38.89 5.56
e Follicular cystic degenerations, units 8 8 7 11
% 100.00 44.44 38.89 61.11
» Chronic adhesive processes “‘ovary+oviduct”, units 0 4 4 6
% 0.00 22.22" 22.22* 33.33"

Note: * - P<0.01
Source: compiled by the authors

By differential palpation diagnostics of the sexual
organs of cows within the anatomical area “ovary+ovi-
duct”, cases of irreversible morphological failures
in tissues caused by chronic inflammatory adhesive
processes with symptoms of chronic oophoritis and
ovosalpingitis were established, which were the con-
sequences of prolonged inflammation of the mucous
membranes of the reproductive organs, which were
usually externally asymptomatic and detected only by
ineffective multiple inseminations. Palpation diagnos-
tics of these gynecological pathologies reveal them
already in a form unsuitable for rehabilitation of the
reproductive function of cows, and other instrumental
methods are generally unsuitable for diagnosis in vivo
(Sidashova et al,, 2020). The study showed that with the
growth of lactation, the number of detected oophoritis
and salpingitis increased from 22.22% to 33.33% with
a highly significant correlation for other indicators of
gonadopathies (P<0.01). The established trend required
timely differential diagnosis of unfertilised cows to pre-
vent sperm production costs for infertile inseminations.

Diagnostic studies have shown that cows with a
technologically appropriate lactation term (from 50 to
75 days) among ovarian pathologies had only signs of
follicular cysts in the form of large single (rarely dou-
ble) follicular cysts, anovulatory follicles, or small mul-
tiple cystic follicles on one or both ovaries (in 33% of
animals, which was presented in detail in the studies
(Sidashova et al., 2021). With the extension of the lacta-
tion period, cows began to show signs of hypogonadism
more often (18%), that is, hypotrophy in the tissues of
both ovaries, which is logical, given the amount of nu-
trients that the lactating animal gives with milk daily.
With an growth in the lactation period, there was an in-
crease in signs of cystic degeneration in the ovarian fol-
licular layer (or 42% of 26 animals of the last subgroup,
which corresponded to 61.11% of cases of all pathol-
ogies in the subgroup) (Fig. 2). Due to the significant
influence of paratypical (economic) factors on the level
of reproduction of the dairy herd, the indicators of hy-
pogonadism and follicular cysticity among the surveyed
livestock did not have a significant correlation (P>0.05).

120
100 100
80
60 44.44 $8.89 61.11
40 33.34 3333
20 2222 227.
0 5.56
days 50-75 days 76-100 days 161-210 days >210

——Hypodinamism, %

Follicular cysts, %

Figure 2. Prevalence of ovarian dysfunctions and ovarian pathologies in high-yielding unfertilised cows with different
duration of the lactation period, n=62
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Background examination of the biochemical com-
position of the blood serum of dairy cows of the ex-
perimental herd (Table 3) indicated the presence of
subclinical signs of metabolic disorders in the body of

lactating animals, which are very sensitive to an imbal-
ance of nutrients due to a high level of metabolism and
react significantly to a violation of the balance of the
internal environment.

Table 3. Indicators of the biochemical composition of blood serum of high-yielding dairy cows, n=8

Indicators Lactation ng%d of more than tim Reference values
ays min max
Total protein, g/l 74.40+1.17* 72 78 55-75
Albumin, g/l 36.00+0.55* 34 38 30-35.5
Globulin, g/l 38.40+1.36™ 34 42 30-35
Protein coefficient, units. 0.94£0.04* 0.9 1.1 0.6-1.1
Urea, mmol/L 6.96+0.41*" 6.2 8.5 2.8-5.8
Creatinine, mmol/L 100.00%11.81 86 116 45-140
AAT, u/L 100.00+11.48" 64 127 10-50
ALT, u/L 22.20%4.33* 7 33 10-40
AAT/ALT, units 6.50+2.71* 2.5 17 1.0-3.4
Alkaline phosphotase, u/l 78.068.76™ 60.4 110.8 20-150
Glucose, mmol/L 2.12+0.06** 2.0 2.3 2.5-4.2
Calcium, mmol/L 1.88+0.04™ 1.8 2.0 2.43-3.10
Carotene, mcg% 119.20£5.69" 100 131 275-965
Lipoproteins total, mg% 1,035.40+71.01* 833 1,254 400-800

Note: * - P<0.01,** - P<0.001
Source: compiled by the authors

A generalised review of the data of morphometry
and pathomorphology of the ovaries of dairy unfertilised
cows for different lactation terms demonstrated the ex-
isting relationship between the functional or patholog-
ical state of the gonads and the content of individual
nutrients in the blood serum, and, accordingly, in the
daily diet of livestock. Numerous subclinical disorders
in the metabolism of dairy cows, according to literature
sources, could provoke an exacerbation of gynecological
pathologies and dysfunctions of the sexual cycle, which
resulted in numerous non-fertile inseminations. At the
same time, the duration of the infertile period signifi-
cantly worsened the morphofunctional characteristics
of ovogenesis: in the period up to 75 days after calving,
the number of cows with a functional state of ovarian
morphology was twice as high as the number of animals
with of various gonadopathies of various types, and in
the subgroup of cows after 211 days of lactation, on the
contrary, the number of cows with gonadal dysfunc-
tions and pathologies was twice as high as the number
of animals with a morphofunctional state of ovaries.

The established regularities of the development of
ovarian morphogenesis during lactation indicate the
need to increase the attention of veterinary medicine
doctors to the differential diagnosis of the pathology
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of the reproductive organs of cows in the first half of
lactation, and especially in the postpartum period,
which is a resource for increasing the profitability of
dairy production.

The reproduction of genetic resources in cattle
breeding is based on the biological characteristics of
cattle breeding. A retrospective analysis of the liter-
ature sources on ovarian morphogenesis has shown
that not all aspects of this complex and multifaceted
problem are fully revealed. The specifics of the morpho-
logical and pathomorphological profile of the ovaries
of high-yielding cows on day O of the sexual cycle are
insufficiently studied.

Thus, there is no consensus on the nature of the
topography of physiological ovulation in single or mul-
tiple females. All these anatomical and physiological
patterns directly affect on reproduction of productive
animals. In addition, the likely influence of morphogen-
esis on the development of ovarian pathologies can be
very important in solving issues of reproduction of not
only farm animals, but also rare species. The key organs
of the reproductive system, namely paired gonads,
are the anatomical and physiological basis of tech-
nological processes in dairy and meat cattle breeding,
so the understanding of ovarian morphogenesis and




ways of its reqgulation determines the efficiency and
the profitability of the livestock.

There is scare information on the influence of func-
tional insufficiency on the intensity and nature of mor-
phofunctional changes in the gonads. The influence of
feeding and environmental factors on the biochemical
composition of blood in different phases of the sexual
cycle,both in normal and gynecological pathology, is not
fully disclosed. The differential method used in this study
for diagnosing the physiological or pathological state of
the ovaries highlights the features of gonad morpho-
genesis of cows in industrial dairy cattle; the importance
of this method is emphasised in data by Borshch et al.
(2020). Based on the results obtained, differentiation of
diagnostic indicators of morphofunctional ovarian struc-
tures in cows (n=423) that were synchronised prevented
a significant level of ineffective artificial inseminations
(pregnancy of experimental cows was 2.1 times higher).
Similar results were obtained by Ault (2019).

Researches by Denis-Robichaud et al. (2018), indi-
cate the need for monitoring the indicators of automat-
ic sensors of sexual activity detection systems in cows,
which increases the number of effective inseminations
conducted. In addition, this research expands the meth-
odological database of such studies, which can be im-
plemented in real production conditions.

Studies by Cavallari de Castro et al. (2019) and
Pascottini (2020) on the impact of chronic or acute and
subacute gynecological diseases in lactating cows on
fertility indicators emphasise versatile approaches to
the diagnosis of pathologies of the reproductive system
of cows. Results obtained by Appiah et al. (2020) indicate
that the above data are debatable, which is explained by
the impossibility of creating similar survey conditions at
work, which are characterised by a variety of paratypical
factors. Probably, the lack of a methodologically devel-
oped protocol for comparing indicators of ovarian patho-
morphology of cows against the background of their an-
atomical species polymorphism causes inconsistency in
the results of research in different sources.

Nowadays, researchers continue to discuss the
main factors that provoke cystic follicle degeneration
in dairy cows (Ong et al.,, 2021), which indicates a lack
of knowledge of the phenomenon. At the same time,
there are reports in the literature about a steady trend
towards an increase in the number of cystic ovarian dis-
eases in cows, but practical experts state that there is
no effective scheme for the prevention and therapy of
animals with ovarian dysfunction (Nowicki et al., 2017).

Cystic ovarian disease is polyetiological disease and
has a common pathology; it is registered in 3.8-6.5% of
infertile cows. The frequency of cysts is influenced by
a number of factors: breed, stable maintenance, num-
ber of calving, duration of previous and stage of cur-
rent lactation. Thus, ovarian cysts were registered 1.7
times more often in Ayrshire cows (6.5% vs. 3.8%) than
in black-and-white cows (Monget et al.,, 2020).

Roman et al.

Based on the conducted experimental studies, it
was established that follicular cysts were the most
common pathologies of the ovaries. They were regis-
tered in 33.33-42.31% of high-yielding cows and posi-
tively correlated with the duration of lactation. The re-
sults obtained do not differ from the data of Gonzalez
Moreno et al. (2020).

Bomko et al. (2018), Grymak et al. (2020) indicate
a significant influence on the phenomenon of ovari-
an dysfunctions of deviations in the optimal ratio of
nutrients in the diet, provoking metabolic disorders in
various body systems of dairy cows, including hormo-
nal imbalance.

According to Mazur et al. (2020), glucogenesis is
continuous in ruminants, unlike monogastric animals.
Their need for glucose by 90% or more is provided by
gluconeogenesis,which occurs mainly in the liver. These
processes are actively regulated by the endocrine sys-
tem, so there is hyperproduction of glucagon, somato-
tropin, and hypoproduction of insulin. This condition of
the endocrine glands enhances lipomobilisation, lipol-
ysis, proteolysis, ketogenesis and contributes to the de-
velopment of liver dystrophy. With a long and massive
intake of lipids in the liver, there is a deficiency of
oxaloacetic acid, the source of which is glucose. The
concentration of ketone bodies increases in blood se-
rum (ketonuria), urine, and milk, which is expressed by
a significant increase of triacylglycerols in the blood
of such animals, rapid fat infiltration of haepatocytes
and provokes the course of lipomobilisation syndrome,
which is characterised by fatty liver dystrophy and other
pathologies associated with reduced fertility in highly
productive young cows (Malashka et al., 2021).

A decrease in the functional state of the reproduc-
tive system during the lactation can also be affected by
low levels of calcium (which is important for the con-
tractile activity of the uterus), the content of which was
on average 60-70% of the reference values in cows. At
the same time, we established that the deficiency of
precursors of fat-soluble vitamins had a noticeable neg-
ative effect on the secretion of sex hormones in cows.

Based on the experimental data, the carotene
content in the blood serum of cows was 2.5-9.0 times
less than the need, which was a prerequisite for an in-
crease in the symptoms of ovarian hypotrophy, espe-
cially in the middle of lactation (33.34-38.89% of hy-
pogonadism among all detected gonadopathies). The
results obtained do not differ from the data of research
by Rodriguez et al. (2020). Bomko et al. (2018) showed
that optimising the composition of the diet of dairy of
high-yielding cows for a number of ingredients, in par-
ticular, Zinc, Manganese, and Cobalt, and improving the
balance of the ratio of nutrients in the diet led to an
increase in the level of fertility of livestock.

Thus, the study of the morphology and function of
the ovaries of cows and heifers remains at the level
of comparing the morphometric parameters of the
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extracted organs (in vitro) or (in vivo) using hardware
methods (ultrasound scanning) or palpation, which
does not allow drawing conclusions about the quantita-
tive and structural patterns of differentiation of gener-
ative and hormonal functions of the gonads. All current
instructive and methodological guidances are based on
generalised and averaged data on the functional activity
of the ovaries as a pair of equivalent gonads.

CONCLUSIONS

Studies were conducted in vivo to establish morpholog-
ical and pathomorphological profile of the ovaries of
high-yielding cows on day O of the sexual cycle to op-
timise the timing of artificial insemination of cows and
reduce economically nonprofitless costs of bull sperm.

Differential palpation diagnostics of high-yielding
lactating cows in vivo revealed the actual morpholog-
ical and functional structures of the ovaries on day O of
the sexual cycle, which was characterised by significant
polymorphism, associated both with the specifics of
functional morphogenesis of gonads of cows in condi-
tions of industrial keeping (66.67-30.77% of the exam-

sexual cycle of the lactation period, namely: on days
50-75, 66.67% of dairy cows had physiological morpho-
functional ovarian structures; and on days 76-160, 161-
210, and 211 or more - 59.09%; 47.06%, and 30.77%,
respectively (P<0.001).

Based on the conducted experiments, it was estab-
lished that follicular cystic degenerations were the most
common pathologies of the ovaries of of high-yielding
cows. Signs of ovarian cysts grew with an increase in
the lactation term: from 33.33% at the beginning of
lactation to 42.31% in the period after 211 days.

Differential palpapatory examination in vivo al-
lowed diagnosing an increase in the number of chronic
irreversible pathologies in of high-yielding non-insem-
inated cows in the ovary-oviduct area, manifested by
adhesive inflammatory processes in the form of chronic
ovosalpingitis (P<0.05). An influence of subclinical dis-
orders in the metabolism of high-yielding cows on the
development of ovarian dysfunctions was revealed.
Identification of the causes and prevention of ovarian
dysfunction is a prospect for further study.

ined animals) and the presence of reproductive pathol- ACKNOWLEDGEMENTS
ogy of various etiologies (33.33-69.23% of the studied None.
cows at different lactation periods, respectively).
It was experimentally established that the morpho- CONFLICT OF INTEREST
functional state of the ovaries on day O of the induced  None.
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AHoTauis. Baxn1Bo YaCTMHOI NporpaM ynpaeiHHA BiATBOPEHHAM Ha MONOYHMX HEPMaX € BUSBIEHHS HENNiAHMX
KOpiB i paHHE MOBTOPHE OCIMEHIHHS AN LOCSTHEHHS BULMX MOKA3HMKIB CTiINbHOCTI. MeTo focnigkeHHs Oyno
BMBYEHHSA 0CO6MMBOCTEN MOpdoreHesy roHas BWMCOKOMPOAYKTUBHMUX KOPIiB B YMOBAX MPOMWCIOBOI TEXHOMOTIi
yTpUMaHHs B 0-1M AeHb CTaTeBOro LMKAY in Vivo B PeXuMi peanbHOro 4acy. byno BMKOPUCTAHO CTPYKTYPHO -
NOPIBHSANbHWUIA | CTAaTUCTUYHUI METOAM, @ TAKOX BiOTEXHONOTNYHY METOAMKY NaNbNAaTOPHOIO LMKNIYHOTO 0BCTEXEHHS
SEYHMKIB 3 andepeHLiHOo aiarHocTnko MopdodisionoriyHmx abo NaToMopdoNoriYHMX NOKA3HUKIB. Pe3ynbraTy
[IarHOCTUKM SIEYHMKIB AiMHMX KopiB (n=128) B 0-i AeHb iHAYKOBAHOTO LMKAY, BUSBNEHOTO AATYMKAMU KPOKOBOI
AKTUBHOCTI, NOKa3a/M 3HAYHUI CTPYKTYPHMI NONIMOPdi3M LMX OpraHiB penpoayKTUBHOI cucTeMu. BctaHoBneHO: Big,
66,67 % no 30,77 % camuub 3 disionoriyHum nepebirom donikynspHoi dasm umkny, To6To B 0-1 feHb Ha SEYHMKAX
npeoBynaTopHUi Gonikyn abo NovaTok oByNALii (33 yMOBM 3MEHLLEHS NPUAATHWUX ANS 3anniHEHHS KOPIB 33 POCTOM
TpuBanocti naktauii Big 50-75 gHis no 211-306 ni6 (P<0.001). bys aiarHoctoBaHwit rinoroHagusMm y 19,45 % kopis,
ay 61,11 % — oBapianbHi gnchyHKLIT 3 NPOSIBOM KiCTO3HMX AereHepauint donikynis; 19,44 % KopiB Ha MOMeHT
LOCNIAKEHHS Manu HE3BOPOTHI XPOHIYHI 3MNAMBI NPOLLECU TKAHWH CTAaTEBOr0 TPAKTY Y AiNAHLL «AEYHUK+IMLENPOBIA»
(oBoOpUTM Ta OBOCANBNIHMITM Y NATEHTHIN GOpMI), WO YHEMOXAMBAOBANO HACTAHHA TiINBHOCTI, 3 BUPAXKEHOH
TEHOEHL€E poCTy i€l roHagonaTii 3a 36inbleHHs TepMiHy nakTauii (BignosigHo: 50-75 ai6 - 0,00 %; 76-160
ni6 - 22,22 %; 161-210 pi6 - 22,22 %; 211 i 6inbwe - 33,33 %; P<0.05). byno pocnigkeHo TeHAEHLi0 BNIMBY
CYOKNiHIYHMX BiAXMNEHb Y MeTaboNi3Mi KOpiB NiAA0CNIAHOMO CTafa Ha NOKA3HMKM BiOXiMIYHOIo CKIaLy CMPOBATKM
KpOBi Ta NposiB 0BapianbHWUX ANChYHKLUiW. OTKe, Byno BCTaHOBAEHO in Vivo MOP@ONOriYHMiA i naToMopdOnoriyHui
npodinb CTaHy SEYHUKIB BUCOKONPOAYKTUBHMX KOpiB B O-i AeHb CTaTeBOro LMKAY, WO [03BOSIMIO ONTUMI3yBaTH
PEXMM LUTYYHOTO OCIMEHIHHS | 3MEHLWMUTU EKOHOMIYHO HEBWMMpaBAaHi BMTpPATU crnepmu. Pesynbtat OOCHIAKEHb
MOXYTb OYTM BMKOPUCTAHI B MpaKTUYHin poboTi daxiBLiB BETEPUHAPHOI MEAMLMHU, HAYKOBKUX CMiBPOBITHMKIB Ta
3006yBaviB BULLOI OCBITM BETEPUHAPHOrO Ta BionoriyHoro npoding

KniouoBi cnoBa: fAiltHi KOPOBM; CTAaTEBUIA LMK, SEYHMKM; AndepeHUiiHa nanbnaTtopHa AiarHoCTukKa; Gonikynu;
rinoroHaam3M; oBoaAnCOYHKLIi; roHagonaTii
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