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INTRODUCTION

An important reserve for increasing the gross production of meat,
milk and wool is the intensive conduct of animal husbandry on an
industrial basis, as well as the elimination of infertility and barrenness,
which are still significant in many farms of the country. Due to infertility,
a large number of cows and sheep are discarded every year, and a lot of
calves, lambs and milk are not received. That is why great attention is paid
to the issue of preventing and eliminating infertility, increasing the
reproductive capacity of animals.

The respected first President scientifically decided and adopted No.
PP-308 dated March 23, 2006 “On measures to stimulate an increase in
the livestock population in personal subsidiary, dekhkan and farms”,
dated April 21, 2008 No. PP 842 “On additional measures to enhance
incentives increasing the number of livestock in personal subsidiary,
dekhkan and farms and the decision to produce livestock products and
dated December 29, 2015 NePP-24/60, as well as the Law of the Republic
of Uzbekistan on Veterinary Medicine to ensure inviolable
implementation.

Under the influence of unfavorable factors, disorders arise in the
reproductive system in the form of a decrease in generative, hormonal,
secretory and motor functions. So, during obstetric and gynecological
studies of 29245 cows, carried out by us in many farms of Voronezh,
Tambov, Lipetsk and other regions, it was revealed from 15 to 30% of
animals with periods of infertility from two months or more on the basis
of ovarian hypofunction (20-35 %), persistence of the corpus luteum (5-
7.5%), cystic changes in the gonads (8-15%), retention of the placenta,
subinvolution of the uterus and endometritis (20-60%).

However, despite the great importance and urgency of the problem
under consideration, the issues of the etiology and pathogenesis of
postpartum and gynecological diseases, methods of their prediction, early
diagnosis, prevention and treatment have not yet been sufficiently
developed and covered in the literature. Therefore, currently used in
veterinary practice, various methods of prevention and treatment of
postpartum and gynecological diseases in cows and sheep, hormonal
methods of regulation functional disorders of the ovaries in the conditions



of industrial livestock farming require further improvement and
development.

At the same time, the use of hormonal drugs in the practice of
veterinary medicine and animal husbandry was often empirical and
therefore did not always give the expected results. This phenomenon can
be expldined not only by insufficient knowledge of the effect of
exogenous gonadotropin and other hormones on specific structures of the
gonads, which are in different functional states and in violation of their
generative ability, but also by the fact that the development of scientific
and practical provisions on the regulation of sexual function was not based
on deep knowledge about the structure and function of the ovaries. In
particular, in the literature, the issues of cytogenesis of reproductive,
follicular and connective tissue cells, follicles and corpus luteum, issues
of natal and postnatal oogenesis and histogenesis of primordial, secondary
and tertiary follicles are insufficiently illuminated. the role of the
connective tissue (mesenchymal) elements of the gonads in these
processes, as well as in the maturation of follicles, the formation of corpus
luteum, follicular and luteal cysts.

The duration of the functioning of the primary, secondary and
tertiary follicles, the method of their movement into the deeper layers of
the ovarian cortex, as well as the regularities of the extinction of these
processes when the reproductive ability of animals ceases has not been
clarified. Poorly studied and elucidated the issues of histofunctional,
hormonal and biochemical changes in the ovaries, uterus, endocrine
organs and the body of cows at various stages of the sexual cycle, during
pregnancy, childbirth and in the postpartum period, both in norm and in
pathology, as well as in functional disorders ovaries as in intact animals,
the generalizations made it follows that one of the most mysterious and
unknown organs in biology and, in particular, in reproduction are ovaries,
on the study of which G.A. Cheremisinov has been working for many
years. He discovered the phenomenon of the relationship of
gametofolliculogenesis with the mesenchymal elements of the ovaries,
which determine the formation, growth and development of follicles, their
ovulation and the formation of corpus luteum. He found that the
development and functioning of these structures is based on their specific
reactivity to the effect of hypothalamic-pituitary hormones and biogenic




amines, which determines the realization of the reproductive potential of
the ovaries and their role in the regulation of the sexual function of
females.

The slightest violation of this complex biological chain is
manifested primarily by ovarian dysfunction and the cessation of
reproduction of females. Therefore, the first task is to find methods and
means to ensure the regulation of the resulting disorders in the ovaries. As
stated above, this regulation is carried out by ensuring the proper trophic
and plastic function of the mesenchymal elements determined in the tecal
tissue of the follicles, thereby ensuring their growth, maturation and
ovulation, or by excluding the persistence of the luteal structures of the
ovaries and the subsequent endogenous restoration of ovarian function. If
the folliculogenic function of the ovaries is regulated by endogenous or
exogenous gonadotropic factors, then the luteolytic function in the gonads
is performed by prostaglandins of the F-2 alpha group, the synthesis of
which is being successfully worked by a team of scientists from the
Institute of Chemistry of the BNTs URO of the Russian Academy of
Sciences, headed by Academician of the Russian Academy of Sciences
G.A. Tolstikov. In recent years, the Institute has created a whole group of
prostanoids, including estufalan, clathraprostin, estufalan SF,
clatraprostin SF, super-estufalan, superclatraprostin, A team of scientists
from the Russian Research Institute of Non-communicable Animal
Diseases headed by Professor G.A. Cheremisinov is working on the study
of the biological properties of which, as well as on the development of
optimal doses, indications and contraindications for the regulation of
sexual function in farm animals.

In particular, if over the past years biological properties have been
studied on cows and pigs, doses and indications for the use of estufalan
and clathraprostin in obstetric and gynecological practice have been
worked out, then in subsequent years the method of using these drugs in
sheep breeding is being developed to synchronize sexual hunting in order
to obtain broadtail and karakul, as well as for the restoration of
dysfunctional disorders of the ovaries of sheep in Uzbekistan (G.A.
Cheremisinov, B.M. Nurmukhamedov). indications and contraindications
for the regulation of sexual function in farm animals is a team of scientists
from the Russian Research Institute of Non-communicable Animal
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Diseases, headed by Professor G.A. Cheremisinov. In particular, if over
the past years biological properties have been studied on cows and pigs,
doses and indications for the use of estufalan and clathraprostin in
obstetric and gynecological practice have been worked out, then in
subsequent years the method of using these drugs in sheep breeding is
being developed to synchronize sexual hunting in order to obtain broadtail
and karakul, as well as for the restoration of dysfunctional disorders of the
ovaries of sheep in Uzbekistan (G.A. Cheremisinov, B.M.
Nurmukhamedov).

Indications and contraindications for the regulation of sexual
function in farm animals is a team of scientists from the Russian Research
Institute of Non-communicable Animal Diseases, headed by Professor
G.A. Cheremisinov. In particular, if over the past years biological
properties have been studied on cows and pigs, doses and indications for
the use of estufalan and clathraprostin in obstetric and gynecological
practice have been worked out, then in subsequent years the method of
using these drugs in sheep breeding is being developed to synchronize
sexual hunting in order to obtain broadtail and karakul, as well as for the
restoration of dysfunctional disorders of the ovaries of sheep in
Uzbekistan (G.A. Cheremisinov, B.M. Nurmukhamedov).




Chapter 1. STRUCTURAL AND FUNCTIONAL
CHARACTERISTICS OF ANIMAL OVARIES

1.1. Modern understanding of the generative and endocrine
function of the ovaries and hormonal regulation of the reproductive
potential of animals

Before proceeding to the presentation of hormonal methods for
increasing the fertility of cows and sheep, the development of which should
be based on fundamental research on the structure and function of the
gonads, it is necessary to dwell on the modern understanding of the role of
specific cellular structures in the generative and endocrine function of the
ovaries.

As evidenced by the literature data, few problems are the subject of
such a lively discussion as the question of the origin of germ cells in
mammals and the role of the primordial epithelium of the gonads in this.
The question of oogenesis in the postnatal period remains especially
controversial. GK Kuliev (1963) indicates that currently there are two
views on oogenesis. According to one of them, the formation of germ cells
occurs only during the fetal period, and according to the other, after
birth.E.A. Pozhidaev (1967) notes that the primary germ cells are of extra
genital origin.

In turn, when conducting a comparative study of postnatal oogenesis
in carnivores (dog, tigress), rodents (rabbit), and ungulates (pig, sheep, cow),
proliferation of the ovarian primordial epithelium among adult animals was
observed only in dogs and rabbits. In pigs, sheep, cows and tigresses, the
proliferation of the rudimentary epithelium and the formation of germ cells
from it has not been established.

According to some researchers (E.A. Pozhidaev, 1967 and others), the
role of the rudimentary epithelium is reduced to the formation of follicular
epithelium.

Until now, the histogenesis of connective tissue and interstitial cells of
the ovarian cortical substance, the formation of the connective tissue
membrane of follicles and the way they move into deeper layers of the
cortical substance have not been studied.



So A.A. Zavarzin (1954), LF. Ivanov, P.A. Kovalsky (1962), Eliseev
(1972) the connective tissue elements of the gonads are considered as
supporting tissue, represented by collagen and elastic fibers with included
spindle fibrocytes formed from interstitial cells, theca cells, granulosis or
remnants of embryonic glandular tissue. In turn, the internal and external
theca, according to A.P. Studentsov (1970), is formed from the ovarian
stroma, and according toG.A. Cheremisinov (1975) from interstitial cells,
and concludes that thecal cells exist as a reserve tissue from embryonic life
until the termination of sexual function.

The question of what cellular structures of the ovary the corpus luteum
is formed from cannot be considered finally resolved. E. Nakama (1969)
indicates that for several decades, researchers have attached particular
importance to three theories on the histogenesis of the corpus luteum: first,
luteal cells originate from granulosa cells; the second is luteal cells from the
cells of the internal theca; third, luteal cells are of dual origin, i.e. from
granulosa and internal theca cells. With regard to the human ovaries, the
third theory, according to the author, is gcnerall?' accepted.

However, the majority of domestic and foreign authors (A.A. Zavarzin,
1954; LF. Ivanov, LA. Kovalsky, 1962; LE. Eskin, 1968; V.T. Eliseev
(1972); 1.A. Wunder, 1973) believe that luteefl cells are formed from
granulosa cells by their glandular metamorphosis, while the inner follicle

membrane forms the blood vessels and the connective tissue basis of the

corpus luteum. . b
Opinions about the hormonal function of the ovarian cell structures are

also very contradictory. EI Quater (1961) believe that interstitial cells and
cells of the internal theca produce estrogens, and granulosis. after its
glandular metamorphosis into luteal cells - progesterone. According to I.E.
Eskin (1968), both cells of the internal theca and granulosa cells are the

ation.
som?nofl‘;tgi;’;ti‘?rﬁ which granulosis is reduced, and the cells of the
internal theca acquired the structure.of luteal cells of the corpus luteum,
progesterone was found, and in follicular cysts, where t'he internal theca
undergoes atrophic changes with well-developed granulosis, estrogens. This
gave the authors reason 0 conclude that estrogens are Produced by the
epithelium of the granular Jayer, and not by the cells of the inner layer of the



follicle membrane, which produce progesterone. Insufficient attention was
paid to the study of the timing of the manifestation of the sexual cycle in
cows, fertilization and preservation of pregnancy, depending on the
histofunctional state of the corpus luteum, the study of the histogenesis of
the germ cells of primordial follicles, the state of the connective tissue and
interstitial cells of the ovarian cortex, as well as changes in granulosis and
internal flow during growth, development, atresia and ovulation of follicles
at various stages of the sexual cycle and in early pregnancy. Research in this
direction allows not only to reveal the morphological and functional
characteristics of the ovaries of healthy animals, but also to correctly
approach the assessment of their morphological and functional disorders in
infertile cows. By the way, histofunctional changes in the gonads of cows
during anovulatory reproductive cycles, hypofunction, persistent corpus
luteum, follicular and luteal cysts, which are widespread and are a frequent
cause of infertility, are also poorly studied. So to date, the reasons for the
lack of ovulation of the follicles in these ovarian disorders have not been
clarified,

An analysis of numerous works devoted to the use of gonadotropic
drugs in the fight against infertility in cows indicates a lack of consensus on
indications and contraindications, doses, frequency and intervals of their
injections.

A.S. Lobodin (1982) indicates that the inconsistency of information
about indications for use, doses of gonadotropic drugs is explained by the
fact that researchers mainly took into account the biological properties of
drugs and the clinical state of the body without determining the endocrine
status, in particular, the level of ovarian hormones that play leading role in
shaping, reproductive cycle, ovulation, implantation and pregnancy.

In fact, at present, science does not have sufficient information about
the content of progesterone, total estrogen, estradiol-17 beta, cortisol, PF-2
alpha and other hormones and biogenic amines in the blood with a decrease
in the functional activity of the ovaries and their hormonal regulation.
Moreover, the relationship between the level of steroid hormones in the
blood plasma and histofunctional changes in the ovaries has not been
sufficiently studied. That is why the study of the effect of gonadotropic
drugs on the endocrine and generative function of the ovaries will improve
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the methods of controlling the processes of reproduction, increasing
fertility, preventing and treating infertility in animals.

The presence of conflicting conclusions on the biological and
therapeutic efficacy of gonadotropic drugs indicates the need for further
research to study their effect on the morphofunctional state of the
ovaries, which are both in different stages of the sexual cycle and
pregnancy, and in infertility due to hypofunction of the gonads, follicular
and luteal cysts, and also anovulatory sex cycles. Elucidation of the
reactivity of the cellular structures of the gonads, both in normal
conditions and in pathology, to the effect of exogenous gonadotropins
and PF-2 alpha will make it possible to determine the indications and
contraindications, doses, frequency and intervals of their use and to give
reasonable recommendations on the introduction of gonadotropic drugs
and PF-2 alpha practice.

To restore reproductive capacity in cows with functional disorders
of the ovaries, in recent years, prostaglandin F-2 alpha preparations have
been widely used with a positive effect.

The use of PF-2 alpha preparations does not give the expected
results, that after their introduction into the stage of excitation of the
sexual cycle, 20% of animals exhibit anovulatory sexual cycles. The
results of the use of PF-2 alpha preparations are especially contradictory
when they are frontally administered (without taking into account the
physiological state of the female reproductive apparatus) to infertile
animals. In the available literature, we did not find reports on the effect
of PF-2 alpha preparations on gametogenesis, folliculogenesis, luteal
structures and connective tissue elements of the ovaries in normal and
pathological cows with simultaneous determination of the level of
ovarian hormones in the blood of cows.

The question of the effect of PF-2 alpha preparations on the
endocrine function of the ovaries in cows also remains controversial.
Most studies indicate a sharp decrease in the level of progesterone and
an increase in the concentration of estrogen in the blood (cows), at the
same time, a change in the level of sex steroids in the blood of cows after

the administration of PF-2 alpha3-4 day after ovulation of the follicles.
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In this regard, there is an urgent need to study the effect of PF-2
alpha on the generative and hormonal function of the ovaries (in cows)
with different states of the reproductive system and functional disorders
of the gonads in order to understand the patterns in the regulation of
sexual function and improve methods for restoring the reproductive
ability of animals.

1.2. New understanding of the relationship between gameto follicle
luteogenesis and morphogenesis of the cortical substance of animal
ovaries
1.2.1 Interaction of gameto-folliculogenesis with mesenchymal
clements of animal ovaries

From the generalization of the literature data, it follows that, both
in our country and abroad, the main regularities of the generative
function of the ovaries, histogenesis and the genetic relationship of their
specific cellular structures in the process of gametogenesis, formation,
growth, maturation of follicles, their ovulation and the formation of
corpus luteum have not been revealed. , as well as scientifically based
methods of hormonal regulation of the reproductive function of cows
have not been developed.

In this regard, we carried out experiments on a large number of
laboratory animals (mice, rats, guinea pigs, rabbits), as well as on cows
(1347 heads), sheep (97) Nurmukhamedov B.M. (1991), pigs (56)
Cheremisinov G. A (1983) and mares (3) Podvaliuk D.V (2014) using
obstetric-gynecological, histological, cytokaryometric,
radioimmunological and biochemical research methods. They were
performed on animals at various stages of the sexual cycle, during
pregnancy, with functional disorders of the ovaries, extirpation of the
rudimentary epithelium, thyroid gland and the introduction of various
doses of gonadotropic, gestagenic hormones and PF-2 alpha.

It has been established that the germinal epithelium of the gonads
is morphogenically active cellular structures, from which, during the life
of the female and regardless of the state of sexual function and the effect
of exogenous and endogenous gonadotropic hormones, in the process of
proliferation, germ cells differentiate with their subsequent migration
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into the white membrane and the surface layer of the cortex wpvary.
Therefore, it can be concluded that gametogenesis in the studied apimals
is carried out from the rudimentary epithelium. e

In mares, unlike other animal species, the primordial epithelium is
located only in the ovulation fossa, from where proliferation and
differentiation of germ cells occurs with the formation of prinfordial
follicles. Podvaliuk D.V. (2014) ‘

The regularities we have established in the histogenesis of germ
cells and the role of other specific cellular structures of the ovarylzin this
case open up wide possibilities for interfering in the process of oogenesis
and directed improvement of gonocytes. Therefore, one cannot agree
with the opinion of some authors that gametogenesis occurs only ‘during
the fetal period, the primary germ cells are of extragenital origin and the
animal is born with a certain supply of these cells, which are consumed
during the female's reproductive life (E.A. Pozhidaev, 1967).

It was found that primordial (primary) follicles are férmed
throughout the life of the female. This process is carried out in thé more
vascularized, superficial layer of the ovarian cortex by differentiation
around the oocyte of 1-2 flat morphogenically active connective tissue
(mesenchymal) cells. Their subsequent proliferation leads to the
formation of a single-row layer of flat cells and the formation of
primordial follicles. Then, in these cells, the nucleus increases in volume,
acquires an oval shape, the cytoplasm is contoured, and as a result they
acquire the structure of epithelial cells. The formed epithelial cells from
connective tissue (mesenchymal) would be more corrcctly called
epithelioid.

Metamorphosis of the surrounding cells of mesenchymal ‘origin
into epithelial cells, presumably, is based on the metabolic influence of
germ cells, which creates an integral system that provides ttophic
function for the egg. This situation is confirmed by the following. After
ovulation of the follicles, granulosis undergoes dystrophy and reduction,
and typical follicular cells do not develop in the ovaries in the absence
of gonocytes. The metabolic influence of oocytes or zygotes is also
cvidenced by the observed activation of reactivity and cellular structures

of the endometrium, oviduct or peritoneum when they are nodded!
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In this regard, there is a morphogenetic relationship between the
reproductive and follicular cells, since the latter are reduced during
oocyte dystrophy and typical follicular cells do not develop in the
ovaries, which are devoid of oocytes. In cultivationin vitro oocytes with
granulosis were observed to maintain their structure and function, while
without the oocyte follicular cells lost their granulosa-like appearance
and underwent dystrophy.

It has been established that primordial follicles cannot persist for a
long time in the surface layer of the ovarian cortex. Their further growth
is associated with the formation of a well-vascularized, morphogenically
active connective tissue membrane, basement membrane and movement
with the proliferating connective tissue into the deeper layers of the
ovarian cortex. During the formation of these structures, the
morphogenic and secretory reaction in granulosis is enhanced, which
ensures the rapid growth of primordial follicles and their transformation
into secondary and tertiary ones. Around the oocyte, the radial
differentiation of granulosis ends with the formation of a radiant crown
and a transparent membrane. The latter are also called upon to perform
a trophic function, ensuring the synthesis and transformation of nutrients
into the egg, its growth and maturation.

In mares, due to the specificity of the structure of the ovaries, the
migration of follicles from the ovulation fossa and their subsequent
return to this area for ovulation occurs for a long time. As a result, the
maturation of the follicles and the onset of ovulation are lengthened.
Therefore, in mares, sexual hunting in comparison with other species of
animals is longer.

At the heart of the manifestation of the generative function of the
ovaries, characterized by the formation and movement of primordial
follicles into the deeper layers of the ovarian cortex, their further growth
and transformation into secondary and tertiary follicles, their ovulation
and the formation of corpus luteum, is the ability of connective tissue
elements to specifically respond to gonadotropic hormones and perform
trophic, plastic and hormonal functions.

Connective tissue cells from the superficial zone of the ovaries
differentiate around the oocytes, form primordial follicles and ensure
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their movement into the deeper layers of the cortical substance with
subsequent transformation into secondary and tertiary follicles. The
connective tissue cells differentiated around the follicles continue to be
in a morphogenically active state, providing the formation of the inner
and outer theca. After ovulation, obliterative atresia or follicular
I\iteinization, these cellular elements enter a state of hyperplasia and
hypertrophy, form yellow, atretic bodies or luteal cysts. Interstitial cells
are also formed from such cellular structures.

Thus, these cellular eclements should be considered as
morphogenetically uniform structures, on which gonadotropin has a
specific effect, and the connective tissue structures of the gonads as
tissue performing trophic, plastic and hormonal functions. Thcrc_:for?,
these cellular structures of the ovaries, when activated, their function 1s
more correctly called glanodulocytes.

Based on the radial proliferation of connective tissue elements frf)m
the superficial to the deeper layers of the ovarian cortex, primo_rdxal,
secondary and small tertiary follicles cannot persist for a long time in 'thc
gonads. They are constantly, during the female's reproducti\{e l}fe,
realized and formed again. There is an opinion among some scientists
(A-A. Zavarzin, 1954; E.A. Pozhidaev, 1967; V.T, Eliseev, 1972) that
primordial follicles are laid in the ovaries only during the fetal period or
immediately after birth, and then are realized in throughout the
reproductive period. This statement should be considered insufﬁcxent‘l)’
substantiated, since it is not based on the disclosure of the morphOBF“'c’
trophic, plastic and hormonal functions of the connective tissue
(mesenchymal) elements that determine the generative function of the
ovaries. )

Studies have shown that the development of hypoplastic or fibrotic
processes in the connective tissue elements of the gonads lies at thc. hcaf;
of the age-related decline and termination of the generative ﬁmf:uon 0d
the ovaries. This excludes the possibility of growth, maturation an
ovulation of follicles, and therefore the manifestation of sexual cycles.
However, after the termination of the reproductive ability (?f females,
eggs, primordial, secondary and small tertiary follicles at various Smglez
of dystrophy were detected in the ovaries, while maintaining th
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estrogenic background in the body. This phenomenon is possible due to
the continuing gametogenic function of the primordial epithelium and
the preservation of the morphogenic potency of the connective tissue
elements in some areas of the surface layer of the ovarian cortex. With
the predominance of fibrotic processes in the ovaries, the number of
follicles is sharply reduced, although gametogenesis is still ongoing. :
Therefore, the age-related decrease in the number of primordial follicles
is associated not with the consumption of the created supply during the
fetal period, as is commonly believed (A.A. Zavarzin, 1954; L.F. Ivanov,
1962; V.T. Eliseev, 1972.), but with hypoplasia and fibrous (sclerotic)
changes in the connective tissue elements of the ovarian cortex, which
determine the folliculogenic function of the ovaries.

Thus, the gametogenic function of the rudimentary epithelium is
practically manifested throughout the life of the females, while the
generative function of the ovaries, and hence the reproductive ability of
animals, is limited in time and is determined by the morphogenic potency
of the connective tissue elements of the gonads. It follows from this how
important is the role of connective tissue structures in the regulation of
the generative function of the ovaries.

The presented new data on the patterns of histogenesis of the
generative structures of the ovaries are confirmed by experiments on
laboratory animals, and in the subsequent sections these patterns will be
presented in the ovaries of heifers and cows.On sections of guinea pig
ovaries taken at different stages of the sexual cycle, it was found (Table
1) that during the period of ovulation of follicles and the formation of
corpus luteum, there is a decrease in the number of oocytes and follicles,
respectively, by 18.1 and 17.2%, while during involution corpus luteum,
the number of germ cells and follicles increases by 35% in comparison
with the control. The observed decrease in follicles is associated with
their ovulation and atresia, and the contraction of oocytes is due to their
movement with the proliferating connective tissue into the deeper layers
of the ovarian cortex and dystrophy. The increase in the number of germ
cells and follicles during involution of the corpus luteum can be
explained by the fact that proliferating oogonia from the rudimentary
epithelium (Fig.1a)
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X- is the number of structures in the ovaries per animal

The revealed changes in the quantitative composition of specific
cellular structures of guinea pig ovaries are most demonstratively
reproduced in experiments with the use of gonadotropic drugs (Table 2).
So, on the 6th day after the introduction of gravohormone at a dose of 100
IU. the number of oocytes and follicles in comparison with the control
decreased by 29.9 and 54.3%, respectively, while the number of corpus
luteum and atretic bodies increased by 179.7%.

: R L

Fig. 1. Ovaries of intact guinea pigs. Prohfcratmn and mlgratmn of germ cells

from the rudimentary epithelium (a, b) with the formation of primerdial (a, b,
¢) secondary and tertiary follicles (d) UV a, b, ¢-630, d-280
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On histological sections prepared from the ovaries of these animals,
the formation of the corpus luteum was completed, and the non-ovulated
foll?cles underwent obliterative atresia. In this case, the eggs were
subjected to degeneration. The connective tissue elements of the ovarian
cortex entered a state of hypertrophy and hypersecretion. Proliferating cell
strands emanated from the base of the tunica.

with an interval of 6 days follicles
P T e S S N Y gy
- i N el T
ST A
—aN X

aed
<d

ey .\
S RERRORERSESS
Fig. 2. Ovaries of guinea pigs on day 6 after administration of CZhK in a dose
0f 500 units. Hyperplasia and hypertrophy of the internal theca of follicles
and interstitial cells of the ovary (a, b, c) with the formation of corpus luteum
and atretic bodies (d) with reduction of granulosis and oocyte dystrophy (a,

b), Uv.a, b, e, d— 280
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An even more pronounced stimulating effect occurred after the use
of large doses of gravogormone. So, 6 days after the introduction of this
drug at a dose of 500 IU, the number of eggs decreased by 52.8%, and
follicles by 80%, while the number of corpus luteum and atretic bodies
increased to 396.5%, in comparison with the control ... Specific
histofunctional changes in the ovaries of these animals include a
pronounced activation of hyperplastic, hypertrophic and secretory
reactions in the connective tissue elements of the ovarian cortex and
follicle membranes. Together with the proliferating tissue, eggs and
primordial follicles were carried deep into the ovary. As a result, sex cells
were detected only in the primordial epithelium and its base, where there
Wwas no connective tissue structure.

As a result of the activation of proliferative processes in the
connective tissue elements of the follicle membrane, a massive formation
of corpus luteum and atretic bodies took place. In this regard, the cortical
substance of the ovary acquired the structure of the parenchyma of the
corpus luteum with large luteal cells, among which there were oolems and
follicular epithelium in a state of dystrophy (Fig. 2 a, b, c, d). On
the 6th day after two doses of gravogormone in a dose 100, and especially
500 IU, the number of oocytes and follicles, respectively, decreased by
77.8 and 91.5%, while atretic and corpus luteum increased to 543.3%. In
some ovaries, eggs and follicles were not detected at all, and only yellow
and atretic bodies and hypertrophic altered connective tissue cells were
visible,

Moreover, both the latter and the luteal cells of the corpus luteum
and atretic bodies under the influence of serum gonadotropin
morphologically unified, acquiring large sizes (Fig. 2, a, b, ¢, d).

The described histofunctional changes indicate that the connective
tissue cells of the ovarian cortex and follicle membrane are able to
transform into typical luteal cells. In this regard, the corpus luteum and
atretic bodies, as well as interstitial cells, should be considered as
morphogenetically uniform cellular structures, the combined zone of
which is embedded in the surface areas of the ovarian cortex. The
transformation of the connective tissue elements of the ovarian cortical
substance and follicle membranes into interstitial cells, yellow and atretic
bodies, observed under the influence of gravogormone, indicates the
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specific reactivity of these cellular structures to serum gonadotropin. The
latter, when used in optimal doses, provides vascularization and moderate
stimulation of proliferative processes in the connective tissue membrane
of the follicle, thereby creating trophic conditions for hyperfunction of
granulosis, maturation of the egg and follicles, and after their ovulation,
the formation of corpus luteum. ;

The morphogenetic and functional unity of the connective tissue
elements of the gonads, which specifically respond to gonadotropic drugs,
suggests the presence of a single gonadotropic' hormone, which is
necessary to activate the vascular and morphogenic reaction in the follicle
membrane and ensure their maturation and ovulation. It is with the
disclosure of the process of follicular growth and the formation of corpus
luteum that the prevailing concept of the existence of supposedly two
gonadotropic hormones: FSH, which ensures the growth of follicles, and
LH, which causes their ovulation, is called into question.

Studying various gonadotropic hormones, theoretically
containing FSH and LH, we came to the conclusion that their follicle-
stimulating and luteinizing effect depends on the administered dose: in
small doses, they stimulate only the growth of follicles, in their optimal
maturation and ovulation, in large luteinization without their preliminary
growth and ripening. However, the opinion of these authors until now has
remained unrecognized, and this can be explained by the fact that,
although they correctly noticed the general patterns in the action of the
studied drugs, they were unable to reveal the specificity of their action on
the connective tissue cellular structures of the gonads, which ensure the
growth and maturation of follicles. their ovulation and the formation of
corpus luteum.

At the same time, it was found that the rudimentary epithelium
remains refractory to gonadotropin.

Therefore, on the 12th, and especially on the 20th day after the
introduction of gravohormone, the quantitative composition of the sex
cells and follicles is restored again and the generative function of the
ovaries is resumed. So, on the 12th day after the introduction of this drug
at a dose of 100 IU. the gametogenesis and histogenesis of follicles
continue, the number of which, as compared with the 6th day of the
experiment, increased by 135.8 and 180%, respectively. The histological
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picture and the quantitative composition of specific structures in this case
are characteristic of the ovaries during the period of involution of the
corpus luteum without exposure to exogenous gonadotropin.

20 days after the application of gravohormones at a dose of 100 IU,
the ovarian sections showed changes characteristic of the gonads of intact
animals during ovulation of follicles, i.e. the number of oocytes and
follicles decreased with a significant increase in the corpus luteum and
atretic bodies, which indicated the manifestation of an induced sexual
cycle.

Even more pronounced changes in the quantitative composition

of oocytes, follicles and corpus luteum were observed in the long term
after the introduction of gravogormone at a dose of 500 IU. (Table 2).
In particular, on the 12th and especially on the 20th day of the experiment,
the number of eggs and follicles in comparison with the 6th day of the
experiment, respectively, increased by 285.3 and 757.1%. At the same
time, a mass number of oocytes and follicles was revealed on the ovarian
sections (Fig. 3 a, b, c, d).

Histofunctional and quantitative changes in specific cellular
structures of guinea pig ovaries are most demonstratively reproduced after
the introduction of gravogormone at a dose of 1800 IU. (Table 3). Thus,
one day after the injection of gravogormone at the indicated dose, the
number of oocytes of the follicles in the ovaries sharply decreased, while
on days 2-4 of the experiment they were not detected at all (Fig. 4 a, b).

The connective tissue elements of the superficial and deep zones of
the ovarian cortical substance entered a state of hyperplasia, hypertrophy,
acquiring the structure of typical luteal cells of the corpus luteum (Fig. 4
¢, d). At the same time, hyperplastic and hypertrophic processes were
activated in the connective tissue membrane of the follicles with the
massive formation of corpus luteum and atretic bodies. Against this
background, the basement membrane was reduced, and granulosis with
pyknotically altered nuclei and lysed cytoplasm accumulated in the center
of luteinized follicles (Fig. 4 a). Ultimately, interstitial cells, cells of
atretic follicles and corpus luteum were unified in size and shape, and the

secretory reaction was activated in them (Fig. 4 b, c, d).
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At the same time, starting from the 7th day after the administration
of gravogormone, in the primordial epithelium and its base, single germ
cells were found, as they migrated into the white membrane around them,

a single-layer epithelium differentiated, which ended with the formation
of primordial follicles.

Fig. 3. Ovaries o

fg

of FFA in a dose of 500 units. Differentiation of germ cells from the

primordial epithelium (a, 6) with the formation of primordial (a, b),
secondary and tertiary follicles (d). Uv. a, b, c - 280; g-63
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On the 12-15th day after the administration of gravogormone, the
number of oocytes and primordial follicles increased. At the same time,
the appearance of single secondary and tertiary follicles was noted (Fig. 5
a, b). On the 20th and 25th days of the experiment, the number of oocytes,
respectively, increased to 184.3 and 204.6% in comparison with the
control. )

An increase in secondary and tertiary follicles was observed in
approximately the same quantitative ratio (Table 3). At the same time, the
sections showed involution of atretic and yellow bodies, as well as
interstitial cells of the cortex of the gonads by lysis of the cytoplasm and
pycnosis of the nuclei.

e

= AT S
Fig. 4. Ovaries of guinea pigs on days 2 (2) 4 (b, ¢) and 7 (d) after the
introduction of gravogoryun at a dose of 1800 units. Reduction of granulosis
and dystrophy of oocytes (a, b, ¢) against the background of hyperplasia of
thecal and interstitial cells and the formation of atretic and corpus luteum (b,
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Fig. 5. Ovaries of guinea pigs o0n days 20 (a, b) and 25 (c, d) after the
administration of gravogormone at a dose of 1800 units. Gametogenesis and
Normalization of primordial follicles (a, b). Growth and cystic atresia of
tertiary follicles (&, d). a, 6-280; c, g-83.

st background of involution of the corpus luteum, atretic
bodies and interstitial cells, an increased grqwth of follicles was noted. At
the same g development of follicles without a pronounceq
Ormation of 5 sonmective iSSUe membrane should be atiributed to the

26




characteristic features in the structure of the ovaries, which should be
made dependent on the morphofunctional depletion of connective tissue
cells in connection with their previous stimulation with large doses of
gravogormone. As a result, the follicles did not ovulate, but underwent
cystic atresia (Fig. 5 c, d).

By the end of the experiment (30-40 days), the function of the =
connective tissue elements of the ovarian cortex was restored, and in this
regard, the growing follicles reached a high degree of differentiation and
ovulated.

Summarizing the above material, we can conclude that the
formation of germ cells occurs from the rudimentary epithelium. Their
further fate, as well as the formation of follicles with migration into the
deeper layers of the cortical substance, depends on the state of the
connective tissue elements of the ovary, on which gonadotropin has a
specific effect. In this regard, with a moderate reaction from the
connective tissue cells, oogonia have time to go through the stages of
prophase of meiosis, and primordial follicles with an egg cell develop into
secondary and tertiary ones, as is observed with the manifestation of
physiological sexual cycles and after the use of optimal doses of
gonadotropic drugs.

The introduction of gonadotropin in large doses causes a rapid
hyperplastic reaction in the connective tissue elements of the ovary, as a
result of which the eggs and follicles, bypassing the stages of specific
development, penetrate into the cortex and undergo dystrophy, and the
previously formed follicles are obliterated atresia. It is these factors that
determine the absence of eggs and follicles in the ovaries in the first days
of the administration of large doses of gonadotropic drugs. From these
data, it follows that the restoration of germ cells and follicles in the ovaries
of guinea pigs is possible within 12-20 days.

To confirm the role of the primordial epithelium in gametogenesis,
additional experiments with its removal were carried out. The results of
these studies showed that on days 2-5 after treatment of the primordial
epithelium with a 5% formalin solution or tincture of iodine, it is
completely reduced. On the border of the tunica albuginea and the surface
layer of the cortical substance, sex cells and follicles are found at various
stages of development and atresia, as well as the corpus luteum. Expressed
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proliferation of connective tissue cells from the side of the surface layer
into the depths of the ovarian cortex.

S OSt

G % 2

a pigs after removal of the p

b), thyroidectomy (c, d) and the introduction of gravogormone at a dose of
500 units. (b, d), dystrophy of follicles and oocytes (a, 6), hyperplasia and

hypertrophy of cortical cells (b, d). Cc a, b, ¢, d - 140.
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On days 10-20, dystrophically altered eggs, primordial follicles
were detected in the ovaries, as well as oolems and Graaf's vesicles, most
of which were in a state of dystrophy (Fig. 6 a). After 30-40 days from the
beginning of the experiment, the ovaries were deprived of eggs, follicles
and yellow bodies.

The introduction against this background of gravohormone at a dose
of 940 IU. activated proliferative processes in the connective tissue cells
of the cortex, which hypertrophied, acquiring the structure of luteal cells

of the corpus luteum and entered a state of hypersecretion (Fig. 6, b),
while restoration of gametogenesis and follicular growth did not occur.

These experiments once again confirm the specificity of the action
of gonadotropin on connective tissue cells, and with the transformation
into luteal-morphogenetic unity. In turn, the formation of sex and
follicular cells, and therefore follicles, is possible only with the
preservation of the primordial epithelium, which is a plastic material for
these cellular structures. Experiments with extirpation of the thyroid gland
testify to the leading role of connective tissue elements in the regulation
of the generative function of the ovaries (Table 4).

These studies have established that after thyroidectomy, connective
tissue cells of the ovarian cortex and follicle membranes come to a state
of hypoplasia. In this regard, a fibrillar structure is clearly visible, oriented
from the surface layer of the cortical substance into the depths of the
ovary, as well as atrophy of the cells of the connective tissue membrane
of the follicles. This is accompanied by granulosa dystrophy and follicular
cystic atresia (Fig. 6¢). The introduction of gonadotropic drugs against
this background restores hyperplastic processes in the connective tissue
cells of the cortical substance of the ovaries and follicle membranes,
however, due to the violation in these structures of morphogenetic
processes and dystrophy of the oocytes, the phenomenon of ovulation is
not observed. At the same time, there is a massive formation of atretic
bodies with dystrophic changes in the oocytes and, ultimately, the entire
connective tissue of the ovary acquires the structure of the corpus luteum
(Fig. 6 d).
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From the generalization of the above data, it follows that the
generative function of the ovaries is defined as gametogenesis.
Consequently, the state of the rudimentary epithelium and the function of
the connective tissue elements, on which gonadotropin has a specific
effect, stimulating their proliferation, differentiation around the follicles
and transformation into corpus luteum and atretic bodies. After removal
of the primordial epithelium, the formation of germ cells and follicles
stops, and extirpation of the thyroid gland leads to the development of
atrophic processes in the connective tissue elements of the ovaries, and
therefore the follicles undergo atresia, and the egg cells undergo
dystrophy. Both in the first and in the second case, the generative function
of the ovaries stops. In this regard, the function of the thyroid gland
belongs to an important role in the regulation of morphogenetic processes
in the ovaries.
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Chapter 2. STRUCTURE AND ENDOCRINE
CHARACTERISTICS OF OVARIES OF COWS IN RHYTHMIC
STATE OF SEXUAL FUNCTION

The correct organization of animal reproduction, ensuring a high
level of their reproduction is largely determined by the level of our
knowledge about the physiological mechanisms of regulation of sexual
function, According to modern concepts A.P. Studentsov (1970), V.S.
Shipilov (1977) and others, O.N. Savchenko, G.S. Stepanov (1977); M.L.
Prokofiev (1983); V.A. Pavlov, 1984.

The reproductive function of animals is regulated by a complex
neurchumoral system, consisting of five main links: the cerebral cone{c,
hypothalamus, pituitary gland, ovaries and uterus. The hypothalamus is
the highest subcortical autonomic center, where the integration of
information coming from the peripheral endocrine glands, parts of the
nervous system and the switching of nerve impulses to hormonal ones.
The nuclei of the hypothalamus have a specific secretory function; they
produce neurosecrets that are capable of stimulating (releasing factors) o
inhibiting (inhibiting factors) the secretion of adenohypophyseal
hormones (V.V. Aleshin, 1971).

One of the main neurosecrets that regulate sexual function .is the
gonadotropin-releasing hormone gonadoliberin, which is formed in the
preoptic region of the hypothalamus. Gonadoliberin along the axons of
neurosecretory cells, capillaries and the portal venous system cnter.s lhc~
adenohypophysis, providing incretion, and possibly the synthesis (31
gonadotropic hormones in it (V.V. Aleshin, 1971; A.L Akayevsky, .197>§
O.N. Savchenko, G.S. Stepanov, 1977), who play the main role in the
regulation of sexual function. .

The change in the concentration of gonadotropic hormones i1
the blood determines the endocrine and generative function of the targct
organs, the ovaries. Gametogenesis and the formation of primordlal
follicles in the ovary occurs constantly (G.A. Cheremisinov, 1974, 1984)
and the carly stages of their growth and development can be carried out
outside the control of the anterior lobe of the pituitary gland (I.A.Eskin,
1968). However, to activate the growth of follicles to an ovulatory .stat‘c,
a gonadotropic stimulus is required, the mechanism of action of which in
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the ovary is carried out through adenylcyclase, monoaminophosphoric
acid and prostaglandins (N.A. Yudaev et al., 1972 V.A. Pavlov, 1977).
The influence of gonadotropic hormones on the function of the ovaries is
that they prepare morphological structures for the biosynthesis of sex
hormones and stimulate the growth of follicles, affect the activity of
steroidogenesis in the ovaries by activating the processes of converting
cholesterol into pregnenolone. Their biological effect consists in the
implementation of ovulation, the release of an egg, followed by its
fertilization, advancement and implantation of the zygote, in the
formation and stimulation of the functional activity of the corpus luteum
and interstitial tissue of the ovaries (MI Prokofiev, 1983).

The generative function of the ovaries is characterized by the
maturation of the follicles and their ovulation. In the ovarian follicle, a
number of processes occur, characterized by an increase in the synthesis
of estrogens in granulosa cells, an increase in receptors for gonadotropic
hormones. The presence of a large amount of estrogen through a feedback
mechanism through the pituitary-hypothalamus system inhibits the
secretion of FSH and stimulates the cyclic release of LH, which leads to
ovulation. However, in this process, great importance is also attached to
a decrease in the synthesis of sex hormones under the influence of the
ovulatory peak of LH and a decrease in the number of LH receptors. and
FSH, as well as prostaglandins, which contribute to the rupture of the
follicle, causing a contraction of its wall and the entire ovary as a whole.
At the site of follicle rupture, a corpus luteum is formed from interna theca
cells, which produces progesterone (G.A. Cheremisinov, 1972; T.E.
Ponomareva, 1981; A.S. Lobodin, 1982).A large number of sex hormones
secreted by the ovaries, through negative feedback through the estrogen-
progesterone receptors of the hypothalamus and pituitary gland, inhibits
the release of gonadotropins, which, in turn, leads to a change in the nature
of the secretion of sex hormones N.A. Yudaev et al. 1978. That is, the
activity of the adenohypophysis is determined by the estrogen-
progesterone ratio ON Savchenko, GS Stepanov, 1977.

For the development of biotechnology of intensive reproduction,
the study of the generative and hormonal functions of the ovaries is of
particular scientific and practical importance.
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Summarizing the vast literature, it is noted that the maturation of
follicles in cows occurs mainly during estrus. By the time of ovulation,
the diameter of the follicle is 16-19 mm. After rupture of the follicle, the
diameter of the cavity is reduced to 6-7 mm due to the formation of folds
of the granular and inner layer of the follicle shell.

Hemorrhage, as a rule, is observed at the site of rupture of the
follicle and without the formation of bloody clots in its cavity.

According to A.P. Studentsov (1970), after ovulation, the follicle
is filled with blood, and a layer of new cells grows from the remaining
peripheral cells of the follicular epithelium, gradually replacing the blood
clot within several days. As a result of the proliferation of connective
tissue cells of the follicle membrane, the corpus luteum acquires a lobular
structure. In the cytoplasm of cells, the pigment lutein is deposited, which
gives the entire formation a yellow color. The formation of the corpus
luteum ends by the 7th day.

Before ovulation, mitotic activity increases in granulosa and
internal theca cells. In 24-48 hours after ovulation, the basement
membrane disappears, granulosa and theca cells fuse. In this case, the bulk
of the corpus luteum is formed from the follicular epithelium, consisting
of large luteal cells, along the periphery of which there is a layer of small
luteal cells derived from the internal theca. In the latter, mitoses are also
detected on the 7th day after ovulation. During these periods, the size of
the corpus luteum increases sharply. On days 9-11, mitosis in the cells 9(
the corpus luteum disappears and signs of dystrophy appear. It 1S
characterized by vacuolization, wrinkling of the cytoplasm and
obliteration of blood vessels. It is noted that on the second day after
ovulation, a corpus luteum forms at the site of the bursting follicle, which
reaches full development on days 9-12, after which it undergoes
dystrophy. However, the decrease in the function of the corpus luteum
only on the 19th day.

Non-ovulated follicles are reported to undergo atresia. This process
can be observed in all stages of the reproductive cycle. In contrast, atresia
and luteinization of the follicles were observed only shortly before
ovulation. There were no normal follicles in the luteal phase larger than 5
mm in diameter, while follicles in a state of atresia larger than 5 mm wcfc
observed in all stages of the reproductive cycle. The growth of follicles 1n
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the ovaries of cows was observed both during estrus and in the middle of
the sexual cycle. Two waves of follicular growth have been reported,
occurring on days 3-4 and 12-14 of the sexual cycle. Moreover, the
mitotic activity of follicular cells ceased as soon as the diameter of the
follicles reached 3-5 mm. Mitotic activity in granulosis both before and
after ovulation. )

From the above data, it follows that the histofunctional changes in
the ovaries at various stages of the reproductive cycle and during
pregnancy have been poorly studied. In particular, the histogenesis of
germ cells and primordial follicles has not been studied, there is no data
on the formation of follicle membranes during their growth and
maturation, on the way they move into the depths of the ovary, as well as
on changes in connective tissue and interstitial cells. Opinions about the
development of follicles, their atresia and luteinization, as well as the
formation and functioning of the corpus luteum in these states of sexual
function are very contradictory. Of particular interest are the literature
data on morpho-functional disorders in the ovaries of cows. The most
common of them is ovarian hypofunction, as a result of adverse effects on
the body of alimentary, climatic, operational and other factors (A.P.
Studentsov, 1970). However, the literature data on histofunctional
changes in the ovaries during their hypofunction are very limited. A.S.
Bibilashvili (1971) reports that with hypofunction in the ovaries, yellow
bodies are constantly absent, there are regressive changes in oocytes,
follicular atresia, obliteration of blood vessels, hypoplasia of connective
tissue cells and an increase in the number of stroma. An increase in the
number of atretic follicles in the ovaries of cows in the absence and
irregular reproductive cycles was established.

With a high milk productivity of animals, a violation in feeding and
keeping, with the sucking method of raising calves, as well as
endometritis in the ovaries of cows, the retention of yellow bodies is
possible (E. Kuldac, 1968; A.P. Studentsov, 1970).

Common morphological and functional disorders in the ovaries
include cysts, which are a common cause of infertility in cows. A.P.
Studentsov (1970) notes that ovarian cysts are formed from follicles or
corpus luteum due to degeneration of their cellular elements. Luteal cysts
differ histologically from follicular cysts only in that their wall is formed
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by 15-20 rows of luteal cells. The development of cysts is associated with
a violation of the relationship between the ovaries, the pituitary gland ar}d
the nervous system due to alimentary, climatic and other factors, that in
the early stage of follicular cysts development, when the granular layer
remains, estrogens are determined in their contents, while in cysts l.ar.ger
than 2 , 5 cm in diameter, the contents lose hormonal activity.
Progesterone is detected in luteal cysts.

As for what cellular structures cysts are formed from, thc?, state of
connective tissue and other specific cellular structures of the ovaries, these
issues have not been sufficiently studied and poorly covered in the
literature. .

The  ovaries  perform both generative, providing
gametofolliculogenesis, the formation of the corpus luteum of the sexual
cycle and pregnancy, and hormonal, producing estrogens a’?d
progesterone. The main biological property of ovarian hormones boils
down to activating the growth of tissues of the reproductive system of the
endometrium, myometrium, vagina and external genital organs, as \'flell as
creating a certain functional state during the period of manif.c§lallon of
sexual cycles, implantation, pregnancy and childbirth. In addmog, they,
acting on the hypothalamic-pituitary system, are involved in the
regulation of sexual function. At the same time, as indicated by AP f
Studentsov (1970), ovarian hormones act on the ventromedial centers ©
the hypothalamus, providing the manifestation of sexual arousal. )

Researchers differ on which ovarian cell structures SY“““T?R‘_
estrogens and progesterone. Some authors believe that the synthesis c;
estrogens is carried out by the follicular epithelium, and others by t!n: cells
of the internal theca, while I.E. Eskin (1968), come to the conclu§1011 that
both granulosa cells and thecal cells are involved in the symhe‘sw. So_ffl‘fl
researchers attribute the steroid-synthesizing function to the interstitia
cells of the ovarian stroma, as well as to atresizing follicles. In contrast K.O
these data, progesterone was found in luteal cysts, in which 8“‘““‘05’?
was reduced, and the cells of the internal theca acquired the 'stmctl}relo
luteal cells of the corpus luteum, and estrogens were found in folhcu lf:l'
cysts, where the internal theca undergoes atrophic changes with \v; ;
developed granulosis. This gave the authors reason to conclude t ba
estrogens are produced by the epithelium of the granular layer, and not by
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the cells of the inner layer of the follicle membrane, which produce
progesterone.

Using gonadotropic drugs, studying enzymatic activity, extirpating

individual cellular structures of the ovaries and determining progesterone
and pregnandiol, they come to the conclusion that interstitial cells and
cells of the internal theca, like the corpus luteum and luteal cysts, produce
progesterone. The change in progesterone concentration reflects the
function of these structures.
In case of violation of reproductive ability in animals, changes in the
endocrine system are noted (O. Agthe, 1973). According to the data, in
cows with ovarian cysts in the blood with prolonged estrus contains 38.8
+4.9 estrone; estradiol-17 beta 125 + 3.4; estriol 23.6 + 3.2 pg / ml. With
irregular estrus, respectively, 4.9 + 2.3; 48.5 + 3.0 and 4.5 £ 6.1, and in
animals in anestrus 10.7 & 4.5; 17.4 and 3.6 + 5.2 pg / ml. J. Derivaux
(1970) reports that during functional anestrus, the content of estradiol in
the peripheral blood is less (0.8-2.5 pg / ml) than during postpartum
anestrus, when its concentration is 1.3-5.04 pg / ml.

The literature also contains data on the content of progesterone in
animals with impaired reproductive function. In a radioimmunological
study of the blood of cows, the minimum content of progesterone was in
animals with ovarian atrophy and amounted to 0.57 pg / ml, respectively.
Similar results were obtained in the study of functional and postpartum
diestrus in cattle. It was found that during anestrus the level of
progesterone was unchanged low and corresponded to the baseline value
during the normal cycle.

A direct relationship was found between the concentration of
progesterone and the function of the corpus luteum, as well as the volume
of luteal cells and their lipoid inclusions.

From the above data, it follows that sex hormones play an important
role in the regulation of the reproductive function of animals. However,
the available information on the localization of steroid-producing
structures, the dynamics of steroid hormones in the peripheral blood of
cows during the sexual cycle, during pregnancy and with functional
disorders of the ovaries are few and contradictory.

To study morphofunctional changes in the ovaries and ovarian
hormones in the blood plasma at different stages of the sexual cycle, at
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different periods of pregnancy, with hypofunction of the gon{ids,
persistence of the corpus luteum, follicular and luteal cysts, _multxple
anovulatory sexual cycles, 203 Simmental cows of the age were included
in the experiment. from 4 to 10 years old, weighing 500-650 kg, average
and above average body condition. .

To study changes in the ovaries at various stages of the reproductive
cycle, material was obtained from 98 cows on the 1st, 2, 3,4, 5,7, 9, 12,
16, 18, 19, 20, 21, 23 and 24 days from the beginning of the sexual
detection. hunting, after slaughter or ovariectomy, in each case, 5-7
animals. .

In order to study morphological and functional chaﬂgeS‘m these
organs in pregnant cows, 40 animals were included in the experiment, osf
which 10 had a gestation period of 10-30 days, 5 - from 1 to 2 months,

- from two to three, 5 - from three up to four, 3 from four to ﬁvF:, 2 from
five to six, 2 from six to seven, and 8 from eight months tc} ca!vmg.
Morphofunctional changes in the ovaries were also studled. in 17 co?:'}s]
with ovarian hypofunction, 10 with persistent yellow bodies, 39 wi
follicular and luteal cysts, and 5 cows with multiple (3-5) anovula_ll(lJriil
sexual cycles. Animals with functional disorders in the ovaries were kille
or extirpated after diagnosis. .

After slaughtergor ovariectomy, the ovaries were SU].')._]CC(‘Cd t(;
macroscopic and histological examination. Macroscopic cxam111at1:{>r{.f)c
the ovaries determined their weight, size, as well as the number an| blld
of follicles, corpus luteum, follicular and luteal cysts, hcmorrlmglc al;\e
luteinized follicles and atretic bodies. For histological examination, 1d
fragments of organs were fixed in a 10% solution of neutral for.mﬂlm ar; :
embedded in paraffin. The staining of serial sections with a t'lucknes;s/ :
7 microns was carried out with hematoxylin-eosin according to 42
Gieson, Heidenhain, Frenkel, and Foote. Sections prepared on @ frcele;%
microtome were stained with Sudan III + IV and Sudan black. In t?ta ’ed~
thousand sections and more than 2 thousand micrographs were prep aries'

When analyzing histological preparations of the ovarads,
gametogenesis, changes in the specific cellular structures of the ;go?iary
during the growth and maturation of primary, secondary' andfer 4
follicles, their ovulation, formation, functioning and involution o. cc()irp
luteum and atretic bodies, follicular and luteal cysts were determined.
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