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dairy heifers during the economic year under loose housing conditions of industrial dairy complex. The study used
a modified differential diagnosis of the morphometric and functional state of the ovaries at a fixed time of the
sexual cycle - from 7 to 9 days after ovulation of the dominant follicle (Day O of the cycle). To compare the results of
transrectal examination of heifers in different seasons of the year, the technique of visualisation of palpation data in
vivo was used. 175 heads of heifers of mating age were examined, among which on the 7-9th day of the sexual cycle,
55.42% were found to have a palpable corpus luteum in the ovary according to the stage of development, 26.96% had
premature lysis of the corpus luteum, 8.57% had morphological and functional formations on the surface of the ovary,
and 9.14% had symptoms of degenerative gonadal pathologies. Subsequently, animals with degenerative changes in
the ovaries (follicular kytosis) did not take part in the study. The remaining heifers had ovaries with symptoms of in-
depth hypotrophic changes in the tissues (30.00%) or signs of premature lysis of the corpus luteum (33.33%). During
the economic year, a pronounced dynamics in the growth or decrease of hypotrophic phenomena in ovarian tissues
was noted; the best indicators of morphometry and functional activity of heifers were observed in the warm season,
which indicated a considerable effect of fresh air and solar insolation on the sexual function of heifers of mating
age. It was found that the level of fertility of heifers during the year (an average of 40.02%) indicated the presence
of errors in the technology of growing replacement stock in an industrial enterprise. The findings can be useful for
optimising the schemes of hormonal synchronisation of the sexual cycle of replacement heifers and for the correct
selection of hormonal therapy in case of symptoms of decreased sexual activity

Keywords: heifers; sexual cycle; corpus luteum; morphological and functional state; polymorphism; hypogonadism

INTRODUCTION

Decrease in fertility levels of dairy cows is an urgent
problem in modern dairy farming. The infertility of
the dairy herd substantially affects the profitability of
dairy production, which is noted in numerous stud-
ies by Ukrainian and Western European authors. Thus,
according to Ukrainian researchers, the prevalence of
infertility in the dairy herd can reach 45-49%, and in
5-76% of cases, pathology of reproductive organs is
the reason of sexual function disorders. According to
0.0.Borshch et al. (2020), 53% of gynecological diseases
were diagnosed with the persistence of corpus lute-
um, 42% - with ovarian hypofunction, and 5% - with
cystic lesions of the gonads. A sufficiently long period
of heifers until they reach physiological (economic)
maturity is a biological feature of cattle as a type of
productive animal. During this period, in industrial con-
ditions young animals’ organism is exposed to heter-
ogeneous harmful factors, which can negatively affect
the development and further functioning of gonads
(Bors et al., 2018; Bors & Bors, 2020).

It is well-known that the ovaries of heifers are char-
acterised by essential polymorphism, which is associ-
ated with a significant physiological conditions (preg-
nancy, childbirth and the postpartum period). According
to 0.0. Borshch et al. (2020), A. Channo et al. (2022), the
size of the ovaries in the follicular stage of the sexual
cycle ranges from 2.0x1.5x1.5 cm to 4.0x3.0x3.0 cm. Fur-
thermore, researchers point to high variability in heifer
ovarian weight, which depends on the presence of the
corpus luteum and the stage of its development or re-
gression. Thus, according to L.H. Yevtukh et al. (2022),
in the presence of the corpus luteum the ovary weight
averaged 4.95-7.25 g, and in the absence of the corpus
luteum - 4.78-4.98 g. According to transrectal palpa-
tion, these organs are oval in shape, with a firm elastic
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consistency (Szelényi et al., 2019). The findings obtained
by R. Alvarez et al. (2023) suggest that the physiological
and clinical state of the gonads during the phases of the
physiological sexual cycle or gonadopathy of various eti-
ology is understudied. The author states that this distorts
the picture of the morphometry and linear dimensions of
the cow’s ovaries. The data varies considerably and de-
pends on both the research methods (in vivo or postmor-
tem) and the development of follicles and corpora lutea.

In cases of gonadopathy, F.X. Donadeu et al. (2020)
found considerable deviations from normal morphol-
ogy due to pathological formations, including follicu-
lar and luteal cysts, polycystic disease, etc. According
to O.A. Baban et al. (2021), a decrease in the size of
the ovaries of cows may be associated with hypotro-
phy, i.e., a decrease in the size of the cells of the tis-
sues of the cerebral and cortical layers or hypoplasia.
B.M. Jaskowski (2019) explains this phenomenon by a
decrease in the number of cells due to functional for-
mations of different phases of the cycle, namely folli-
cular or luteal. According to A.M. Getahun et al. (2021),
there are no criteria for the differential diagnosis of
these pathological phenomena in gonadal morphology
at the macro level, which is determined by significant
differences in the diagnosis of hypotrophic changes in
the ovaries of cows, in particular, heifers of breeding age.

S.Y. Peng et al. (2020) provide signs of ovarian hypo-
function that are used as diagnostic criteria for this pa-
thology. This makes contradictory recommendations for
the prognosis of pathological conditions of the gonads
and methods of prevention and therapy of gynecological
diseases.According to V.Rottgen et al. (2020), ovarian hy-
pofunction is common among 10-68% of infertile cows
and is characterised by anaphrodisia, normal ovarian
size, reduce in vesicular follicles or their absence.




The polymorphism of gonads of heifers of mating
age has been understudied, despite the functional in-
fluence of these genital organs on the productive char-
acteristics of dairy cows during the reproductive use
of females. That is why the purpose of this study was
to determine the prevalence of hypotrophic ovarian
changes on the 7-9th day of the sexual cycle of heifers
of mating age during the year in different seasons.

Roman et al.

MATERIALS AND METHODS

The study was conducted in 2021-2022 years. Animals
were kept in loose housing conditions in an industri-
al-type dairy complex, which was part of agricultural
holdings in the south of Ukraine (Odesa region), on a
stock of Ukrainian red dairy heifers (n=175), which were
examined before being put into groups for artificial in-
semination when the achievement of zootechnical pa-
rameters of breed standards
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Figure 1. General methodological scheme of examination of the in vivo ovaries of heifers of mating age
Notes: fixed day of the study of the in vivo ovarian morphology for all examined heifers; Al is artificial insemination

Source: developed by the author

The conditions of maintenance of heifers met
the requirements of current standards and were fed a
mixed complete diet twice a day per the zootechnical
standards for the content of the main ingredients. The
animals were kept in zero grazing conditions. The an-
imals were kept without pasture. A special fixing ma-
chine was used during the biotechnological procedures
and transrectal examination, and no pain or damage
was caused to any animal, following the applicable re-
quirements. The different number of animals in the re-
search and production experiment is explained by the
regrouping of animals, their transfer to other divisions
of the enterprise, and breeding sales to the public dur-
ing the business year.

Only clinically healthy mature heifers with a live
weight of 355-370 kg took part in the study. All cattle
on the farm were covered by veterinary support and an
immunisation programme against infectious diseases,
which was pursuant to current veterinary guidelines.
After transrectal examination, heifers without clinical
contraindications and symptoms of gynecological dis-
eases were transferred to the reproduction group, where
on Day O of the sexual cycle artificial insemination was

performed according to the recto-cervical method with
deconserved semen of foreign-bred red and white Hol-
stein bulls in accordance with the breeding plan of the
farm. 35 days after Al all heifers that did not show signs
of sexual arousal during this time pregnancy was diag-
nosed by ultrasound scanning (using the KXV1 Kaxin de-
vice, made in China). The inseminated animals were ac-
counted using the farm’s computer database (Dairy Plan).

The innovation of the study consisted of several
stages: 1 - using a fixed term for palpation of the ova-
ries of heifers of mating age in the luteal phase of
the sexual cycle, when morphologically there are of a
functionally active corpus luteum; 2 - the use of vis-
ualisation of palpatory data with a differential modi-
fied method of transrectal diagnosis of the ovaries
of heifers (Sidashova et al., 2020). Furthermore, the
scientific basis for using the modified palpation tech-
nique was the anatomical features of heifer gonad
development, namely, their essential polymorphism
(Sidashova, 2019). Therefore, as a marker indicator of
the severity of hypotrophic changes in ovarian tissues,
the in vivo study considered not only linear sizes, but
also the dynamics of corpus luteum formation, i.e., the
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assessment of ovarian luteogenesis function at a fixed
time of the luteal stage of the sexual cycle. During the
study, the following indicators of palpation diagnostics
were used (the abbreviations used hereinafter in the
text, for all tables and diagrams):

- absence of morphological and functional forma-
tions on the surface of both ovaries, hypogonadism, se-
vere hypotrophic changes in ovarian tissues (absence of
CL - corpus luteum);

- presence of a functional corpus luteum on the sur-
face of one of the ovaries with linear dimensions close
to the species norms (CL);

- presence of a functional corpus luteum on the sur-
face of one of the ovaries with linear sizes approaching
the highest limit of the species norm and character-
ising high physiological quality of luteogenesis (CL+);

- presence of a non-functional corpus luteum on
one of the ovaries, which has characteristic tactile signs
of atresia and luteal cell disintegration, i.e., premature
lysis of corpus luteum (CL lysis).

An example of the use of the method of visualis-
ation of palpation data for assessing the physiological
and morphological state of the ovaries of heifers is pre-
sented in Figures 2-4.
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Figure 2. Application of palpation data visualisation technique to assess the morphological
and functional state of heifer ovaries
Notes: real-time ovarian models demonstrate the method of measuring linear gonadal size with comparison of data by
the size of the researcher’s finger in vivo, with an assessment of the depth of tissue hypotrophy symptoms

Source: developed by the author
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Figure 3. Ovarian morphometry of heifers
Notes: demonstration of palpatory assessment of ovarian
morphometry in heifers using the method of visualisation
of in vivo rectal diagnostic data
Source: developed by the author of this study
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Figure 4. A model of heifer ovaries with morphometry
close to the species norm
Notes: the ovaries are in transition to the active follicular
phase (palpable lysed corpus luteum of the previous cycle and
several antral immature follicles, less than 1 cm in diameter)
Source: developed by the author of this study
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Apart from the chronological structuring by sea-
sons (winter, summer, and transitional) of keeping heif-
ers of mating age on the farm, the lateral structuring of
gonads as paired organs was also applied. The left-and
right-sided location of morphological and functional
ovarian formations was considered, which significantly
increased the accuracy of comparison of palpation pa-
rameters of each cows.

All experiments were conducted following the
modern methodological approaches, requirements
and standards that follow DSTU ISO/IEC 17025:2005
(2006). Animal husbandry and all manipulations were
performed according to the provisions of the Procedure
for conducting tests and experiments on animals by
scientific institutions (Law of Ukraine No. 249, 2012),
and of the European Convention for the protection of
vertebrates used for experimental and other scientific
purposes (1986).

RESULTS AND DISCUSSION

The use of sequential procedures for differential pal-
pation for each cows, considering the specific features
of tactile perception of data, with the additional in-
troduction of a technique for visualising rectal exam-
ination indicators using ovarian models in real time,
helped to obtain a chronological seasonal profile of
the morphology of the existing gonadal pathology
of the livestock examined in vivo. The results of dif-
ferential palpation diagnostics on Days 7-9 of the




ovarian sexual cycle of 175 heifers of mating age dur-
ing different seasons of the 2021-2022 business year

Cold season, %

Transitional season, %

Warm season, %

Average for a year, %
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showed the following morphological and pathological
profile (Fig. 5).
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Figure 5. Morphofunctional/morphopathological profile of data on diagnostics of the ovaries of heifers on Days 7-9 of
the sexual cycle in different seasons of 2021-2022,n=175

Source: developed by the author

The in vivo study of heifer ovaries showed that only
55.42% of females on Days 7-9 after ovulation of the
dominant follicle had a functional luteal formation (cor-
pus luteum), the morphometry of which corresponded
to the species norm (Fig. 6). 44.58% of heifers’ sexual
cycles in 7-9 days ended in gonadopathies with various
symptoms: cystic degeneration of follicles - 9.14%; ly-
sed corpus luteum with typical signs of atresia - 26.96%;
absence of functional formations on the ovarian surface
with signs of severe organ hypotrophy - 8.57% (Fig. 7).

25.02.2013

Figure 6. Profile of morphometric and morphofunctional pa-
rameters of the palpable diagnostics of heifers’ ovaries at a
fixed time of the luteal phase of the sexual cycle (Days 7-9)
Notes: 1) absence of CL, several antral follicles, normal ovar-
ian size; 2) CL of the right ovary of satisfactory quality, hypo-
gonadism of the left ovary; 3) severe hypogonadism of both
ovaries, absence of morphological and functional formations

Figure 7. Ovaries of a 15-month-old heifer with signs of
hypotrophic changes in the cortical and follicular layers
Source: developed by the author

Specifically, a substantial seasonal dynamic in the
development of various functional or pathological con-
ditions of heifer ovaries was established. Hypotrophic
symptoms were observed most often in the transition-
al seasons of the year (spring-cold autumn), namely,
in 66.67% (absence of CL) and 51.08% (premature CL
lysis) of cases. A significant number of cases of hypolu-
teogenesis of ovarian tissues are noteworthy, in which,
due to hypotrophic changes, premature atresia of the
corpus luteum occurs by Days 7-9 of the cycle, which
was already functioning in the first days of formation.
The data of gonadopathies with degenerative tissue
damage (single cysts or polycystic disease) were ex-
cluded from further analysis, and only the species norm
and hypotrophic ovarian changes were considered, as
presented in Table 1 (n=159).

Table 1. Profile of the morphological state of heifer ovarian luteogenesis on Days 7-9 of the sexual cycle
according to differential palpation diagnostics, n=159

Seasons, surveys Total/average
Indicators Winter Transitional Warm
Heads % (Mxm)
Heads % Heads % heads %
Number of animals 42 26.42 61 38.36 56 35.22 159 100.00
CL 30 30.63 27 27.84 40 41.24 97 33.34%+4.05

Scientific Horizons, 2023, Vol. 27, No. 1
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Table 1. Continued

Seasons, surveys Total/average
Indicators Winter Transitional Warm
Heads % (Mm)
Heads % Heads % heads %
CL lysis 10 21.28 24 51.06 13 27.66 47 33.33+9.05
Absence of CL 2 3.33 10 66.67 3 20.00 15 30.00+18.95

Notes: * and ™ - explanations in the text (hereinafter - for all tables and diagrams)

Source: developed by the author

Observations during the year showed that in August
the clinical condition of the ovaries of heifers were di-
vided approximately equally, namely functional corpus
luteum of the ovary on Days 7-9 day of the sexual cycle
(33.34%) and those showing hypotrophic changes in
ovarian tissues at the same time, specifically with pro-
nounced signs of hypotrophy and lack of corpus luteum
formation (30.00%) and with symptoms of premature
lysis of the corpus luteum due to changes in the blood
supply of the ovaries (33.33%) (P>0.05). The absence of
essentional correlations between the data indicates a
considerable number of paratypical factors that affect

Cold season, %
Transitional season, %
Warm season, %

Average for a year, %

the process of ovarian luteogenesis of heifers of mating
age in industrial production.

Specifically, significant differences in the number
of heifers with severe ovarian hypotrophy in summer
and transitional seasons indicate a substantial impact
of climatic conditions, namely the temperature factor,
on the sexual function of heifers (the number of cases
of absence of the corpus luteum in winter is 20 times
less than in spring and autumn months). Graphically,
the dynamics of ovarian hypotrophic changes in dif-
ferent seasons of the year is presented in the diagram

(Fig. 8).

o
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Figure 8. Dynamics of hypotrophic changes in luteal formations of heifers’ ovaries on Days 7-9
of the sexual cycle (2021-2022), n=159

Source: developed by the author

The substantial impact of seasonal factors on the
ovarian luteogenesis of heifers of mating age prompted
a more detailed consideration of the morphology of cor-
pus luteum, which had clear functional characteristics.

The dynamics of the physiological process of luteogen-
esis in heifers of mating age in different seasons of the
year, characterised by high-quality corpus luteum, is
presented in Table 2.

Table 2. Results of differential palpation assessment of the quality of functional ovarian corpus luteum
on Days 7-9 of the reproductive cycle in heifers of mating age, n=74

Presence of CL

All functional CLs, % (M£m)

Indicators incl. CL incl. CL+
heads % heads % heads %
Number of animals 49 100.00 25 100.00 74 100.00
Periods: Winter 12 24.49 13 4.00 13 17.57
Transitional 16 21.21 21 20.00 21 28.38
Summer 21 42.86 40 76.00 40 54.05

Source: developed by the author
According to the study, the highest number of

high-quality corpora lutea, i.e., the least singns of hy-
poluteogenesis due to hypotrophic changes in the

Scientific Horizons, 2023, Vol. 27, No. 1

follicular and cortical tissues of the ovaries, was ob-
served in the summer (76.00% of all detected func-
tional active corpora lutea). The winter period showed




the worst results in terms of the quality of corpora lu-
tea on Days 7-9 of development in heifers of mating
age: only 4.00% of quality quality yellow bodies were
found, which indicated a violation of haemodynamics
in the gonads, a decreased vitality of cells and hormo-

Roman et al.

nal activity of ovaries. Figure 9 presents the ovary of a
clinically healthy 15-month-old heifer with a well-de-
veloped corpus luteum on Day 9 after ovulation. In pal-
pation diagnostics, these corpora lutea have character-
istic morphometric and tactile features.

Figure 9. Heifer ovary with a well-developed corpus luteum of the sexual cycle
Notes: a small physiological cavity is visible inside the temporary gland in the dissection

Source: developed by the author of this study

During the study, the ovaries of heifers were observed
as a paired organ, and the hypotrophic phenomena in

100
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60
40
20

0

359

CL+ left-sided CL right-sided

the gonads was determined according to lateral localisa-
tion. The data obtained are presented in Figure 10.

76.27

23.73

CL+ left-sided CL right-sided

M Average for the group for the year, %

Figure 10. Dynamics of lateral localisation of functional corpora lutea on Days 7-9 of development in heifers
in different seasons of 2021-2022, n=98

Source: developed by the author

The analysis of the fertility rate of heifers of mating
age in the farm, presented in Table 3, suggests that on

average for the year the total fertility of heifers was
40.02% of all inseminations (P>0.05).

Table 3. Effectiveness of artificial insemination of heifers of mating age during the business year, n=558

Al* of heifers performed, total
Season

Became pregnant (M*m)

incl. from the 2" and

incl. of the 1%t Al, %

heads heads % more Als, %
Winter 60 20 33.33 39.00 31.11
Transitional 111 51 45.55 41.14 48.03
Warm 387 151 31.02 39.91 29.98
Total for the year 558 222 36.63*4.51" 40.02+0.62** 36.37%5.84"

Note: * - ** - 0=1.074; CV=2.684, td=0.743; P>0.05
Source: developed by the author

The absence of essentional connections between
the indicators suggests a considerable impact of eco-
nomic factors on the effectiveness of reproduction,
while there is a tendency to increase the fertility of
heifers of mating age in seasons with more comfort-
able temperatures for cattle, namely in spring and

autumn, when the overall level of pregnancy increased
to 45.55%, and by repeated inseminations - to 48.03%.
The applied methodological approach to the differ-
ential palpation of the morphological and functional
in vivo structures of the ovaries of heifers of mating
age increases the predictability of biotechnological

Scientific Horizons, 2023, Vol. 27, No. 1
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procedures for the reproduction of dairy cattle and the
selection of adequate schemes for the prevention and
treatment of hypotrophy of the gonads of cows.

The observed phenomenon of heterogeneity of
the morphological structure of the corpora lutea of the
heifer’s ovaries by differential palpation in vivo, has be-
come an opportunity to explain the pathogenesis of hy-
potrophic changes in tissues due to sclerotisation of the
walls of blood vessels, both arterial and venous, which
was histologically confirmed by O.A. Baban et al. (2021).
Microanatomical examination of the ovaries of heifers
with symptoms of anaphrodisia revealed a characteris-
tic decrease in the density of follicular cells in the pri-
mary follicles around the oocytes and the formation of
gaps between them.The appearance of such formations
was explained by a decrease in the secretory activity
of follicular cells. According to L.H. Yevtukh et al. (2022),
the phenomena of follicular cell detachment and de-
struction with their collagenisation are associated with
the processes of follicular atresia against the back-
ground of venous hyperaemia and fatty infiltration.
S. Dhara and M. Sharma (2020) observed comparable
changes in 30-66% of follicles with signs of atresia.

H.P. Hryshchuk et al. (2023) noted that the patho-
genesis of the formation of basophilic inclusions in the
form of droplets near the layer of vesicular follicles is
still unclear. E. Dirandeh and J. Ghaffari (2018) found
that the cow ovarian medulla in hypofunction was rep-
resented by connective tissue elements and permeat-
ed with a great number of blood vessels of different
diameters. Collagen fibre formation was observed in
these vessels, which could lead to a decrease and loss
of their elasticity, and therefore the function of nor-
mal haemodynamics and nutrition of ovarian tissues.
J.Ma et al. (2022) conducted pathomorphological stud-
ies of the ovaries of cows with hypofunction, with a his-
tory of infertility and anaphrodisia. The authors found a
range of deviations from the normal morphology of the
luteal phase of the cycle, namely: no functionally active
corpus luteum, atretic corpus luteum with follicular cell
remnants, a decrease in the number of follicular cells
and their layers in vesicular follicles, and the formation
of collagen fibres in blood vessels.

The present study experimentally proved the ex-
pansion of the scope of palpation diagnostics of the
morphological and functional state of the ovaries by
applying the transrectal data visualisation technique
and using a fixed day of the sexual cycle as the pal-
pation period. This approach made it possible to an-
atomically substantiate palpable indicators and their
connection with the specific features of gonadal mor-
phometry invivo. In F.S.Lima et al.(2019), the shape and
consistency of the gonads were normal in heifers with
ovarian hypofunction. Real-time research contradicts
these findings. It is probable that the difference in the
appearance and structure of organs in vivo compared
to pathological specimens should be taken considered.

Scientific Horizons, 2023, Vol. 27, No. 1

A range of microanatomical studies have reported
observations of premature or delayed atresia of vesicular
follicles on Days 12 and 15 of the estimated sexual cycle
in vivo. The experiments performed on a fixed day of the
spontaneous sexual cycle interpreted these findings, due
to numerous cases of premature corpus luteum atresia
by Days 7-9, which can be explained by the development
of hypotrophic changes in ovarian tissues. V. Rottgen
et al. (2020) suggest that there are several mechanisms
for the development of pathological phenomena in the
ovaries of heifers in the early stages of development of
preimplantation zygotes, namely: neurohumoral disor-
ders, especially the synthesis of progesterone and lute-
otropic hormone; latent endometrial inflammatory pro-
cesses and possible, yet accounted reasons.

The observed folding of the follicular layer, de-
tected on histological preparations of ovarian tissues
from heifers with gonadal hypofunction, is explained
by the fact that the inner follicular cells lose their abil-
ity to secrete, while the basal cells secrete in the in-
tervals between them. In such follicles, the theca layer
is thinned due to a decrease in the density of theca
cells. F.S. Lima et al. (2019) also observed detachment
of follicular cells and their free location in the follicular
fluid, destruction of oocytes and follicular cells with the
formation of pyknotic nuclei. Such processes indicate a
loss of functional capacity of the organ. Using a mod-
ifled method of palpation diagnostics, the studies re-
vealed clinical conditions of significant gonadal tissue
hypotrophy in heifers in vivo, which provides a higher
prognostic result in production conditions.

N.P. Mazur et al. (2020) believe that the differen-
tial diagnosis of ovarian hypotrophy and hypoplasia is
possible only by investigating pathological changes.
According to their histological data the blood vessels
were localised mainly in the area of the ovarian gate
and around the vesicular follicles. Groups of blood ves-
sels in ovarian hypoplasia, compared to hypofunction,
were very weakly expressed, and collagen fibres were
found in the vessel walls. The formation of collagen fi-
bres in blood vessels can lead to a decrease in their
elasticity, function, and nutrition of ovarian tissue. Such
claims require additional research with comparisons of
data using different methods.

In a range of studies, R. Alvarez et al. (2023) re-
vealed patterns of functional asymmetry in the ovaries
of heifers and cows, which was confirmed by the analy-
sis of data using lateral fixation of palpable indicators.
According to the researches of N. Mimoune et al. (2021)
based on histological studies of the ovaries of cows
with a permanent infertility due to anaphrodisia, it was
found that 2-60% of lactating cows had a history of dis-
orders in maintenance, keeping and feeding of heifers.
Thus, by expanding the diagnostic capabilities of pal-
pation examination of the ovaries, the possibility of the
use of prophylactic and therapeutic schemes for stim-
ulation and synchronisation of the sexual function of




heifers under commercial heifer rearing was increased.
A.Channo et al.(2022) confirm the data on the increase
in gynecological diseases, specifically, gonadopathies
in both lactating cows and heifers during the cold tran-
sitional seasons of the year.

The researches show the way to optimise the con-
ditions of keeping heifers of mating age, under which
the most desirable morphometric parameters of the
gonads during luteogenesis are observed, which deter-
mine the hormonal regulation of the formation of the
muscular and mucous tissues of the uterus, resulting in
increased survival of early embryos and pregnancy rate.

CONCLUSIONS

Approximation of technological conditions for keeping
of heifers of mating age to the naturally occurring bi-
ological requirements for the formation of animals in
the environment will contribute to the development
of high-quality gonads in terms of morphometric pa-
rameters, which will function according to the stages
of the sexual cycle. This opens an additional biological
resource for increasing the fertility rate of mating heif-
ers, calf yields, and the planned rotation of primiparous
cows into the dairy herd. These issues of industrial milk
production are still highly relevant and need to be the
right approach.

Studies using the modified palpation technique
provided an additional resource for explication the
morphometric and functional parameters of the gonads
according to the lateral localisation of the luteal stage
of the sexual cycle. The study confirmed the patterns of
functional asymmetry of the ovaries of mating heifers
as paired organs. The prevalence of hypotrophic phe-
nomena in heifers of mating age is much more pro-
nounced to the left, namely: 64.0% in the transitional
seasons, 76.27% in the warm season.

Based on a year-long palpation examination of
heifers of mating age (n=175), it was found that on av-
erage 30.00% of ovaries had severe symptoms of hypo-
trophic changes in the absence of any morphological
and functional structures on Days 7-9 of the sexual
cycle; 33.33% - the presence of corpus luteum with
signs of premature lysis due to hypotrophy; 33.34% -
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ovaries had a functionally active corpus luteum with
linear sizes within the species norms (P>0.05). Sig-
nificant seasonal dynamics of ovarian hypotrophy in
heifers of mating age on Days 7-9 of the reproductive
cycle was revealed: the highest rate of hypogonadism
with the absence of morphofunctional corpus luteum
was observed in transitional (spring, autumn) seasons -
66.67%, the lowest - in winter — 3.33%. It was experi-
mentally established that signs of hypogonadism with
symptoms of hypoluteogenesis and premature corpus
lysis were found in transitional seasons (51.06),and the
highest level of functional corpus luteum was observed
in the summer season (41.24%), and specifically, the
highest number of morphologically high-quality corpus
luteum - 76.00%.

The effectiveness of artificial insemination of heif-
ers of mating age of the experimental herd averaged
40.02% for the business year with minor seasonal fluc-
tuations, which indicated a substantial effect of eco-
nomic paratypical factors on the fertility of the heifers
of mating age (P>0.05). The use of a modified technique
of differential palpation with a fixed examination peri-
od increases the predictability of diagnosis and selec-
tion of effective schemes for the prevention and treat-
ment of hypotrophic ovarian pathologies and requires
further research. The results confirm to the presence
of a biological resource of generative and hormonal
function in heifers of mating age of dairy breeds, which
require detailed investigation to use the results to opti-
mise hormonal and medicinal schemes for stimulation
and synchronisation of the sexual cycle of the heifers
of mating age under industrial housing technologies.
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AHoTauis. locnipkeHHs GisionoriyHoro abo NaToNoriyHoro craHy S€EYHMKIB KOPIB Ta TE/IULb B PEXXMMI peanbHOro Yacy
in vivo € Ha CbOrOAHI AKTYyaNbHUMU 3 MPUYMHM TOrO, WO CamMe MOPPOPYHKLIOHANBHUI CTaH FOHaA, CaMULb BENUKOT
poratoi xypobu 6e3snocepenHbo BMAMBAE Ha e(EKTUBHICTb 3aCTOCOBAHMX Ha MpakTuui BioTeXHiYHMX mpouesyp:
3anfigHeHHs, CTUMYNALLIK Ta CUHXPOHI3aLito cTaTeBOi GyHKLii. MeToo po6oTu Byn0 BU3HAUYEHHS KiNlbKiCHO-SKiCHUX
NMOKa3HMKIB MOPDODYHKLIIOHANbHOMO CTaHy SIEYHMKIB TENMLb YKPAiHCbKOi YepBOHOI MOMIOYHOI NopoaM 3a nepebiry
rocrnoAapcbkoro poky 3a 6e3npuBa3HOro yTpMMaHHS B YMOBaX MPOMMCIOBOrO MOJIOYHOrO KoMmnnekcy. Bnpooosx
LocnimxeHHs 6yno BUKOpUCTaHO MoandiKoBaHy AMMeEpPEHLLHY AiarHOCTMKY MOP(OMETPUYHOTO i DYHKLIOHABHOIO
CTaHY I€YHMKIB Y QiKCOBAHMIM TEPMIH CTAaTEBOrO LMKAY — 3 7-ro No 9-i AeHb nicng oBynsuii AoMiHyto4oro donikyny
(0-# peHb umkny). [lns NOpiBHAHHA pe3ynbTaTiB TPAHCPEKTASIbHOTO OOCTEXEHHS TeNUUb Y Pi3Hi CE30HU pOKY
6yno BMKOPUCTAHO METOAMKY Bi3yanizauii nanbnatopHuWx AaHux in vivo. byno obctexxeHo 175 ronie Tenuub
napyBanbHOro BiKy, cepen aKMX Ha 7-9-i AeHb cTtateBoro umkay y 55,42 % BCTaHOBNAEHO NanbnaTOPHO XXOBTE
TiNO S€EYHIKY BiANOBIAHO CTaAiil po3BUTKY, Y 26,96 % — nepegvyacHUi Ni3nC XOBTOro Tina, y 8,57 % — BicyTHiCTb
MOphODYHKLIOHANbHUX YTBOPEHb Ha MOBEPXHi S€YHMKY, Y 9,14 % - cMMNTOMM OereHepaTMBHMX MATONOTIM
roHag. B noganbwomy TBapuHU 3 AeHepaTUBHUMM 3MiHAMM SEYHMKIB (DONiKynsipHa KiCTO3HiCTb) He Bpanu yyacTb
y [OCNIMKEHHI. [HWI Tenuui Manu S€YHiKM 3 cumMnToMamm MUBOKMX rinoTpodiyHMX 3MiH B TKaHuHax (30,00 %)
abo 03HaKM nepenyacHoro nisucy xosToro Tina (33,33 %). Bnpoaosx rocnofapCcbKoro poky BiAMiYeHa BUMPaxeHa
[MHaMIKa Y HApOCTaHHI abo 3HWMXeHI riNoTPOdIYHNX ABULL B TKAHWMHAX AEYHMKIB; HAMKPALLI NOKAa3HUKM MOpdOMETPii
i QyHKLIOHANbHOI aKTUBHOCTI TeNWLb Mann y TEMNIA CE30H, WO CBIAYMNO0 33 3HAYHUM BNAMB Ha CTaTeBY QYHKLiHO
TeNuLUb NapyBanbHOro BiKy CBIXKOro NOBITPS i COHAYHOT iHCONALii. Byno BCTaHOBNEHO, WO piBEHb 3anaiAHEHOCTI TeNULb
BMNpoaoBX poky (B cepenHboMy 40,02 %) CBiAUYMB 3@ HASABHICTb MOXMOBOK y TEXHONOTIT BUPOLLYBAHHS PEMOHTHOIO
Noronie’s B yMoBax NpoMMcIoBoro nignpuemcrea. OTpMMaHi pe3ynbtaTi MOXyTb OyTv KOPUCHI ANs onTuMi3aLii cxem
rOPMOHANbHOI CUHXPOHI3aLii CTaTEBOrO LMKy PEMOHTHUX TEIMLb Ta KOPEKTHOrO A,000PY ropMOHanbHOi Tepanii 3a
CUMMNTOMIB 3HMXXEHHS CTAaTEBOI aKTUBHOCTI

KniouoBi cnoBa: peMOHTHI Tenuui; CTaTeBMM UMKA; XKOBTE Tino;, MopdOdYHKUIOHANbHUI CTaH; noniMopdism;
rinoroHagusm
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