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ABSTRACT

The finding that hormonally treated acyclic recipient mares can maintain pregnancy
through their endogenous production, after the formation of accessory corpora luteum,
would reduce the expenses with P4 supplementation in Embryo Transfer programs. The
experiment consisted of ultrasonographic evaluations of the ovaries of acyclic recipient
mares supplemented with exogenous progesterone (anestrus period) and conventional
cyclic mares (breeding season). Pregnancy was found at 15 days of gestation, and the
following evaluations were made in the period of formation of the corpora luteum at 30
days of gestation and at gestational follow-up, at 60 and 90 days. The images were
recorded and cropped in the region of the corpora lutea and treated in the Pixel Analyser
application with the objective of analyzing their dimensions through the pixel color density.
The areas of importance were the hyperechoic ones, which represent the parenchyma of
these structures, up to 120 days of gestation, estimating whether the P4 production
capacity per area in the experimental group would be similar to that of the control group.
This would allow us to suppose the possibility of maintaining the pregnancy without
exogenous P4 supplementation, which would reduce the costs of hormonal treatment. The
statistical analysis consisted of comparing the means between the treatments of the control
and experimental groups. Considering that, although at 60 days there is no statistical
difference in the size of the hyperechogenic areas, due to the differences between the
groups at 90 days of gestation, it would not be advisable to cease hormone
supplementation with complete safety, and more information on the subject is needed.

Keywords: Recipient mares. Reproduction. Accessory corpus luteum. Ultrasound.
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INTRODUCTION

Research released by the IBGE shows that equine breeding in the country maintains
a positive growth and reached close to six million head in 2020. Thus, equine reproduction
biotechnologies are essential for this sector to develop more and more.

The use of the biotechnological tool called Embryo Transfer (ET) is a way to
increase the birth rates of products better selected in the stud farms (Lira, 2009). The donor
mares, which are zootechnically superior mares, donate the embryos that will be
transferred to the recipient mares and generated by them, due to their lower zootechnical
value. There is a high demand and a limited number of cyclic receiver mares available
during the transitional phase. The availability of recipient mares has become a limiting
factor, especially during the beginning of the breeding season, since part of the recipients
are in anestrus due to seasonal reproductive activity.

Ultrasonography and transrectal palpation should be routine exams for reproductive
control of mares, as it allows the evaluation of the morphology and functionality of the
reproductive system, follicular control and classification of the corpus luteum (CL),
responsible for producing progesterone (P4). Pregnancy maintenance is done by the
concentration of P4. The mare has the peculiarity of having, in addition to the primary
corpus luteum (CLp), originating from the ovulated follicle, the accessory corpora lutea
(CLa), originating from new follicular waves and responsible for complementing the
production of P4 from 36 to 40 days of gestation until about 150 days, when the placenta
becomes responsible for this function until the end of gestation (Silva et al., 2012).
Knowing that the development of accessory corpora lutea (Cla) is responsible for
supplemental progesterone synthesis until gestation becomes placental-dependent, it is
likely that treatment with exogenous progesterone in acyclic pregnant recipient mares can

be stopped earlier during gestation.

BACKGROUND
Embryo transfer (ET) is a technique developed worldwide and disseminated in

most horse breeders' associations, with Brazil, Argentina and the United States being
the countries that have the largest number of embryos transferred per year. However,
an important limiting factor in ET programs is the reduced number and quality of
recipient mares during the breeding season. There is a high demand and a limited

number of cyclic receiver mares available during the transitional phase. The availability
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of recipient mares has become a limiting factor, especially during the beginning of the
breeding season, since part of the recipients are in anestrus due to seasonal
reproductive activity. In addition, the differential feeding management usually provided
to donor and recipient mares may delay the onset of cyclicity in recipients.

To increase the supply of recipient mares in ET programs, estrogen and/or
progesterone (P4) treatments can be administered to non-cyclic recipient mares.

Considering that the development of accessory corpora lutea (Cla) is
responsible for supplemental progesterone synthesis until gestation becomes
placental-dependent, it is likely that exogenous progesterone treatment in acyclic
pregnant recipient mares can be stopped earlier during gestation. To test the
hypothesis that non-cyclic pregnant recipient mares develop Cla capable of
maintaining pregnancy, we evaluated: ultrasonographic images of the accessory
corpora lutea of acyclic pregnant recipient mares supplemented with P4, comparing
with the corpora lutea of cyclic pregnant recipient mares to infer the possibility of
supplementation being able to cease before 90 days of gestation, which represents

savings for the equine owner.

OBJECTIVES

The obijective of this study was to verify the presence and development of accessory
corpora lutea in pregnant acyclic recipient mares supplemented with exogenous
progesterone, seeking to infer whether the sonographic image of the accessory body(s)
luteum (s) of hormonally treated acyclic recipient mares could predict the possibility of
maintaining the pregnancy through its endogenous production. In this way, it would be
possible to reduce expenses with hormonal treatments in Embryo Transfer programs, since

exogenous progesterone represents a large part of these.

THEORETICAL FRAMEWORK

In the last 20 years, several countries such as the USA, Brazil and Argentina have
widely used Embryo Transfer in horses. Some factors can alter the results of ET, such as
the quality of the stallion's semen, the selection of the donor, and the transfer method
chosen. However, the most important factors in this program are the reproductive control

and synchronization of mares and the selection of recipients, considering first the general
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physical state of the female, temperament for management, reproductive history and
maternal aptitude (Hartman 2011).

The reproductive cycle of the mare can be divided into the follicular phase, called
estrus, in which there is the action of Estrogen (E2) and the mare is sexually receptive to
copulation, with her genital tract ready for covering. The other phase of the reproductive
cycle is the luteal phase, called diestrus, in which there is the action of progesterone (P4)
and the mare is not receptive to copulation, and her genital tract is prepared for the
implantation and development of an embryo. The diestrus period ends with the regression
of the corpus luteum (CL), followed by the follicular phase (Daels; Hughes, 1993).

The average length of the equine estrous cycle is 21.7 + 3.5 days, with the follicular
phase having an average duration of 6.5 £ 2.6 days and the luteal phase of 14.9 + 2.8 days
during the physiological mating season (Ginther, 1992).

The corpus luteum was discovered in 1573 by Coiter (Luz, 2004). After several
studies, it was concluded that the corpus luteum is a transient endocrine gland that
develops in the ovary after ovulation, through the growth, differentiation, reorganization and
luteinization of the remaining theca and granulosa cells of the ovulated follicle (Davis;
Rueda, 2002). It is made up of small and large steroidogenic luteal cells that in each cycle,
together with fibroblasts, are responsible for the production of progesterone (Bertan, 2006),
identified in 1929 by Corner and Allen as the main hormone secreted by the corpus luteum.
In 2007, Stocco concluded that CL is essential to regulate the estrous cycle and allow the
maintenance of pregnancy.

After gaining blood circulation, P4 performs physiological action on several target
tissues. This hormone promotes the formation of a uterine environment suitable for
embryonic development, with the glandular development of the endometrium, responsible
for the production of uterine milk (Mc Kinnon; Voss, 1992) who nourishes the embryo until
the end of the placentation. In the absence of fertilization or in the inability of the conceptus
to signal its existence in utero, prostaglandin pulses (PGF2a) are released by endometrial
cells, promoting luteolysis. Thus, diestrus ends, starting a new estrus (Webb et al., 2002;
Bertan, 2006). In horses there is the formation of accessory CL in the gestational period.
Around 38 days, the trophoblastic cells of the chorionic belt of the embryonic vesicle invade
the uterine epithelium, differentiating into endometrial calyces. These placental structures
secrete equine chorionic gonadotropin (eCG), a glycoprotein hormone with a similar action

to FSH, stimulating the growth of follicles, which can ovulate and luteinize, forming
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accessory corpora lutea around 40 days of gestation. (Silva et al., 2012) CLa(s) increase
the production of P4, which helps to maintain pregnancy up to about 150 days of gestation.
From that moment on, the placenta fully assumes this function (Niswender et al., 2000;
Thibault; Levasseur, 2001).

For the transfer of equine embryos, there is the surgical method, by incision in the
flank, and the non-surgical method through the transcervical route, which is the most
practical, fast and least invasive, since it is enough to deposit the embryo in the uterine
body with the help of an artificial insemination pipette, using the covered technique, that is,
coating the equipment with a plastic sheath to avoid contamination, which increases the
pregnancy rate from 23% to 54% (Squires et al., 1999).

The main limiting factor related to the Embryo Transfer program is the acquisition
and maintenance of recipient mares due to its high cost, in addition to the technique of the
veterinarian who will perform the transfer (Hinrichs, 1987).

Embryo recipient mares are those who receive and generate the embryo, that is,
they will have to recognize it and provide the necessary conditions for its development
(Fleury et al., 2007). Therefore, the selection of recipients is decisive in the results of
pregnancies, since they will have to create the product. The group of donors are those who
donate the genetic material for the formation of the embryo and also demand attention,
since the success of the ET program also depends on high rates of embryo retrieval.

The preparation of the embryo recipient mare begins when the donor mare shows
signs of heat, and follicular growth and ovulation should be monitored, defining the best
time for the insemination of this animal (Vanderwall et al., 2007). It is desirable that at least
two or three recipients are available for each donor (McKinnon; Squires, 2007). Thus, at
the time of inovulation, it will be possible to choose the one that presents the best
reproductive conditions and the best progesteronic profile to receive the embryo.

Estrous synchronization of mares to ET assumes that ovulation of the recipient mare
should occur on average one day before or up to three days after ovulation of the donor
mare (Squires, 1999). In other words, the best pregnancy rates in recipients occur when
the synchronization window is established between -3 (recipient ovulation occurs three
days after the donor's) and +1 (recipient's ovulation occurs one day before the donor's) in
relation to donors (Squires et al., 1985; Mc Kinnon et al., 1988).

In cyclic mares, the synchronization procedure is simple, using a single

intramuscular (IM) injection of prostaglandin F2-alpha in the donor mare, about one or two
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days before the same application used in the recipients, when both are between the 6th
and 14th days of diestrus and in the absence of a large pre-ovulatory follicle (Allen, 2001).

To increase the supply of recipient mares in ET programs, estrogen and/or
progesterone (P4) treatments can be administered to non-cyclic recipient mares. Several
studies have reported pregnancy rates after estrogen and/or progesterone injections
(Hinrichs et al., 1986; Greco et al., 2013). According to Allen (2001), acyclic recipient mares
are normally supplemented with exogenous P4 from the moment of embryo inovulation
until 120 days of gestation, when progestogen production is completely placental-
dependent.

As it has been shown that estradiol (E2) increases the expression of uterine
receptors for progesterone and that the equine embryo secretes estrogens during the early
gestational phase (Zavy, et al. 1979), estrogen was administered before and together with
P4 in ovariectomized mares and pregnancy rates ranging from 70 to 80% were obtained
within the different hormonal protocols evaluated (McKinnon et al., 1988).

It has been suggested that, regardless of E2 injection, the main requirement for the
establishment and maintenance of gestation in non-cyclic recipient mares is an adequate
concentration of exogenous progesterone (McKinnon et al., 1988). In recent years, several
doses of E2 have been administered to intact non-cyclic recipient mares and, after the
observation of uterine edema, long-acting progesterone (LA P4) (Rocha Filho et al., 2004;
Greco et al., 2012) or altrenogest (Silva et al., 2014; Silva et al., 2015) were administered
three to eight days before embryo transfer.

Recently, it has been shown that the administration of a single dose of 2.5 mg of
estradiol benzoate (BE) to mares in anestrus produces estrogen concentration similar to
that found in cyclic mares (Silva et al., 2016). In addition, the plasma concentration of P4
after injection of 1500 mg of long-acting P4 (LA) at seven-day intervals is known to be
compatible with the P4 concentrations found in cyclic mares during the luteal phase (> 4
ng/mL) (Bringel, et al., 2003).

The 2.5 mg dose of BE caused endometrial edema and estrogen concentrations
consistent with those observed at the end of estrus in cyclic mares. In addition,
administration of 1500 mg of LA of P4 increased uterine tone to characteristic levels of
diestrus found in cyclic mares and acceptable P4 concentrations with those observed

during the early luteal phase (Silva et al., 2017).
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On the other hand, a good alternative in these cases is the use of receptors with an
artificially induced cycle. Therefore, estrogen and P4 injections can be administered to
mares in the transition period or even in the anestrus period to mimic the natural cycle
(Squires 2008). Pregnancy rates in recipients receiving estrogen and P4 were similar to
those of mares cycling naturally (Carnevale et al., 2000).

Caiado et al., (2007) found that daily treatment with P4 resulted in a pregnancy rate
of almost 70.0% after ET. In a commercial ET program, Rocha Filho et al., (2004) prepared
recipient mares for 2 days with BE and administered P4 on the third day. They found
similar pregnancy rates between treated and control mares in a study with four different P4
treatments.

In addition, recipients of ovariectomized mares are able to establish and maintain
pregnancy when treated with progesterone until the 100th day of gestation (Hinrichs et al.,
1987). For these reasons, hormonal protocols using progestenes (Hinrichs et al., 1986;
McKinnon et al., 1988; Shoemaker et al., 1989), progesterone (Hinrichs et al., 1987,
Vanderwall et al., 2007), estradiol benzoate plus progestene (Wiepz et al., 1988) or
progesterone (Kaercher et al., 2013) have been successfully used to maintain pregnancy in
mares receiving anovulatory and ovariectomized embryos. Thus, hormone administration in
anovulatory mares may make them suitable as embryo recipients, thus reducing the
problems associated with donor/recipient estrus synchronization and allowing the use of

more recipients at the end of the breeding season (Silva et al., 2014).

MATERIALS AND METHODS

In this study, 16 to 24 embryo recipient mares were used to check the corpus luteum
(s) on DO, D15, D30, D60 and D90 of Haras Galopante (Imburi — S&o Francisco do
Itabapuana — RJ), during the anestrus period and the breeding season. All recipients are
part of the conventional procedures of the ET program of this stud farm, carried out during
the breeding season and outside the breeding season. The mares used were of the
Mangalarga Marchador breed with an average age of 7.5 years and with a good body
score. These animals were kept in cost-cross grass grazing with mineral salt ad libitum.

An individual form was made of all mares, which contained information regarding
their respective histories and findings in the general clinical and reproductive examination.
Ultrasound evaluations of the reproductive tract of all recipient mares were performed

using a US Pie Medical Falco 100 equipment, with a multiangular sectoral transducer of
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5.0-7.5 Mhz. The first evaluation was performed to determine the most suitable recipient to
be inovulated, the second to verify pregnancy (12 — 15 days of gestation) and the third in
the period of formation of the accessory corpora luteum (40 — 60 days of gestation). The
images obtained through these examinations were stored digitally for later evaluation of the
ovarian structures, follicle(s) and corpus luteum(s).

The experimental design was based on the follow-up of the Embryo Transfer
procedure, mainly with regard to the embryo recipient from the time of inovulation and
during her early gestational period until 90 days of gestation. The follow-up of the
characteristics of the ovarian structures occurred at the time of inovulation, in the early
diagnosis of pregnancies at about 15 days, before (D30) and after the moment of formation
of the accessory corpora luteum (D60) and at 90 days of gestation.

During the breeding season, the group monitored was that of cyclic mares
synchronized with PGF2a. Cyclic mares were those that have follicular growth with
ovulation and CL formation. The acyclic mares were followed up in the winter months, thus
considering those that had follicles with a diameter of less than 20 mm and absence of CL
(mares in anestrus, in the months of June, July and August) and those that presented
follicles between 15 and 25 mm and absence of CL (mares in transition, April, May).

In the protocols for synchronizing the acyclic recipients with the donors, three doses
of Estradiol Benzoate with 5, 3 and 2 mg, respectively, were used on consecutive days, on
the first day (D1) or second day (D2) after the donor's ovulation. On the third day (D3), IM
application of long-acting P4 of 150 mg was performed, when level 3 uterine edema was
detected, according to the classification of Canesin (2013). In the protocols of
synchronization of the cyclic recipients with the donors, among a group of recipient mares,
the application of a dose of prostaglandin to the one with corpus luteum was used one to
two days before the application of the luteolytic to the embryo donor.

To induce ovulation in donor mares, a single dose of 1 ml (250ug) of Strelin
(synthetic analogue of GnRH - Gonadotropin-releasing hormone) was applied
intramuscularly to mares with ovarian follicles with diameters equal to or greater than
35mm in diameter and degree of uterine edema above 2 to 3. Insemination occurred
following several protocols, fresh semen (diluted, refrigerated), native semen and frozen

semen.
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The interval to proceed with inovulation was when the presence of a corpus luteum
was found in the recipient from 4 days and a maximum of 9 days after ovulation, being
ideal from 5 days after ovulation.

Embryo collection was performed between the 7th and 9th day after the donor's
ovulation, preferably on the 8th day. This procedure was done using the uterine lavage
method. This procedure was repeated three times in each collection.

The diagnosis of early pregnancy occurred in the period of 12 to 15 days of
gestation or 4 to 6 days after the innovaulation of the recipients to verify pregnancies and
structures present in the ovaries. And in the period from 50 to 60 days, the maintenance of
pregnancies and structures present in the ovaries was found in this period, ending the
examination at 90 days of gestation. All data on the structures present in the ovaries
(follicles and corpora lutea) of the control group (cyclic mares) and the experimental group
(acyclic mares) were analyzed to verify the presence and/or absence of follicles and
corpora lutea, determining the size of the diameter, area and echotexture by
ultrasonography.

Metric and texture analyses of the data obtained for the various evaluated
characteristics of the ovarian structures (follicle(s) and corpus luteum(s)) were carried out,
using chi-square (2x), considering a level of 5% probability (p < 0.05), in order to verify the
independence between the observed data and the various treatments to which the mares
were submitted.

The graphic formatting of the ultrasound images was performed for the treatment of
images, by tonality frequency, when an objective software (Pixel Analyser 6.6) was used to
evaluate these images (analysis of the pixel staining density). The statistical analysis used
the SAEG 9.1 application to obtain descriptive statistics parameters; Standard error
(represents how close the sample mean is to the population mean); confidence interval

(P=0.95) (Pimentel; Gomes, 1966) in relation to the tonality of the pixels.

RESULTS AND DISCUSSION

The sonographic images of the right and left ovaries of each cyclic recipient mare
(control group) recorded to evaluate the presence of corpora luteum at the time of
inovulation (D0) and in the different gestational periods, at 30, 60 and 90 days, are

demonstrated in some examples below, since the "n" of the samples is very high.
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In the DO period, i.e., the day of ovulation, a total of 20 ultrasound images of the

right and left ovaries were performed in the control group to evaluate the corpora luteum of
each recipient mare (Figure 1).

Figure 1: Representative images of the right and left ovaries, respectively, of conventional cyclic recipient

mares (n=20) on the day of inovulation (D0), showing the hemorrhagic body, future corpus luteum (CL)
formed in the left ovary.
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Source: Prepared by the authors.

At 15 days after embryo transfer, pregnancy was confirmed by ultrasonography and
a total of 16 ultrasound images of the ovaries were recorded, such as those recorded in
Figure 2.

Figure 2: Representative images of the right and left ovaries, respectively, of conventional cyclic recipient
mares (n=16), showing the corpus luteum (CL) formed in the right ovary at 15 days of gestation (D15).

Source: Prepared by the authors.
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At 30, 60 and 90 days of gestation, images of the right and left ovaries and their
corpora luteum were taken during gestational follow-up, as exemplified in figures 3, 4 and 5
below, respectively.

At D30, a total of 20 images were recorded, where Figure 3 shows as a
representative image of the right and left ovaries, respectively, of conventional cyclic

recipient mares at 30 days of gestation (D30).

Figure 3: Representative images of the right and left ovaries, respectively, of conventional cyclic recipient
mares (n=20), showing the corpus luteum (CL) formed in the left ovary at 30 days of gestation (D30).

Source: Prepared by the authors.

On D60, a total of 24 images were recorded, and Figure 4 shows a representative
image of the right and left ovaries, respectively, of conventional cyclic recipient mares at 60

days of gestation (D60).

Figure 4: Representative images of the right and left ovaries, respectively, of conventional cyclic recipient
mares (n=24), showing corpora luteum (CL) formed in the right ovary at 60 days of gestation (D60).

Source: Prepared by the authors.
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On D90, a total of 16 images were recorded, where Figure 5 shows as a

representative image of the right and left ovaries, respectively, of conventional cyclic

recipient mares at 90 days of gestation (D90).

Figure 5: Representative images of the right and left ovaries, respectively, of conventional cyclic recipient
mares, showing corpora luteum (LC) formed in the right and left ovaries at 90 days of gestation (D90).

Source: Prepared by the authors.

Ultrasound images of the right and left ovaries of each acyclic recipient mare
supplemented with exogenous progesterone (experimental group) were recorded to
evaluate the presence of accessory corpora luteum at 60 and 90 days of gestation. Some
examples are shown below, since the "n" of the samples is high.

A total of 16 images were recorded on D60, and Figure 6 shows the representative
image of the right and left ovaries, respectively, of acyclic recipient mares supplemented

with exogenous P4 at 60 days of gestation.

Figure 6: Representative images of the right and left ovaries, respectively, of acyclic recipient mares
supplemented with exogenous P4 (n=16), showing corpus luteum (CL) formed in the left ovary at 60 days of
gestation (D60).
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Source: Prepared by the authors

On D90, a total of 22 images were recorded, showing Figure 7 a representative
image of the right and left ovaries, respectively, of acyclic recipient mares supplemented

with exogenous P4 at 90 days of gestation.

Figure 7: Representative images of the right and left ovaries, respectively, of acyclic recipient mares
supplemented with exogenous P4 (n=22), showing corpus luteum (CL) formed in the right ovary at 90 days of
gestation (D90).

Source: Prepared by the authors.

Figures 8 and 9 show the cutouts of the corpus luteum regions, made in the original
sonographic images recorded of the left and right ovaries of each of the cyclic recipient
mares on DO, D15, D30, D60 and D90, with DO being the moment of inovulation and D90
the last follow-up performed at 90 days, and of the acyclic recipient mares treated
hormonally on days D60 and D90. It is worth mentioning that no cutouts were made in the
previous periods in the experimental group because these mares do not have primary
corpus luteum and only after about 40 days the formation of accessory corpora lutea

occurs, which were evaluated in this work.
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Figure 8: Ultrasound images delimited for the analysis of corpora lutea of cyclic recipient mares on days DO,
D15, D30, D60 and D90 of gestation.
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Source: Prepared by the authors

In the cyclic recipient mares, 10 clippings were made on DO, nine clippings on D15
(due to embryonic loss), 10 clippings on D30, 13 clippings on D60 and 16 clippings on D90.
This increasing difference in the number of structures cut is expected due to the
appearance of accessory corpora lutea in the 60- and 90-day groups, and the appropriate
statistical corrections were made for the difference between the sample of the periods.

Figure 9: Ultrasound images delimited for the analysis of corpora luteum of acyclic recipient mares
supplemented with exogenous P4 at 60 (D60) and 90 (D90) days of gestation.

EGUAS RECEPTORAS ACICLICAS SUPLEMENTADAS COM P4 EXOGENA

D60

D90

Source: Prepared by the authors.
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Acyclic recipient mares supplemented with exogenous P4 were made with 12
clippings on D60 and 15 clippings on D90. Statistical corrections were also made for the
difference between the sample of the periods in this group. Figure 10 shows the statistical
results of the analysis of the corpora lutea of the control and experimental groups,
regarding the size of the hyperechogenic area, in pixels, in each of the periods evaluated
between the group of cyclic receptor mares (control) and the experimental group of acyclic

recipient mares treated hormonally, considering P<0.05.

Figure 10: Comparative evaluation of the statistical means of the size of the hyperechogenic area, in pixels, in
each of the periods evaluated between the group of cyclic receptor mares (control) and the experimental
group of hormonally treated acyclic receptor mares, considering P<0.05.

1,600 4

1,400 A

1,200 + l
1,000 S l I
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200 A 409,3 B
0
DO D15 D30 D60 D90 D60 D90
Control Experimental
Group and day

Source: Prepared by the authors.

The fact that on DO the hyperechogenic area tends to be larger than on D15
corroborates the findings of Pierson and Ginther (1985), who found that in the period of
diestrus the echogenicity of the corpus luteum can be used to help estimate the age of both
the corpus luteum solidum and the corpus luteum with central hemorrhage. During the first
days after ovulation, echogenicity is high, decreasing until D8 and from then on it begins to
increase at the time of regression of the corpus luteum in the last days of diestrus.

Complementing the data of Pierson and Ginther, who did not continue the study beyond
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D15, the present study verified the continuity of the increase in the echogenic area on D30
until D60. As Ginther (1986) described, on the day of ovulation the centrally non-echogenic
gland becomes echogenic in 75 to 100 percent of its image, and in most mares before the
CL cavity appears, the gland shows a high initial proportion of echogenic tissue that
apparently represents the collapsed luteinized walls of the newly ovulated follicle.

In addition, it is known that the fibrinous tissue is more hyperechoic in relation to the
tissues of the parenchyma of the organs, so one can think about the hypothesis of the later
verification of ovulations, where it is expected to find a larger area of fibrinous tissues, such
as fibrinous cords where granulosa and theca cells begin to proliferate and luteinize over
time, and the fibrinous tissue starts to give way to this new type of cell. Continuing the
analysis, in D15, according to Ginther (1986), there is probably a decrease in the
proportion of fibrous tissue and the granulosa and theca cells are still in the process of
densification and progressive luteinization, so that the aspect is still less hyperechoic than
in D30.

In D30, with the advance of luteinization and densification of this tissue, it becomes
more hyperechoic and in D60, cell proliferation and luteinization reach their apex.

In D90 of the control group, as well as the experimental group, a trend of decrease
in hyperechogenic tissue is observed, which corroborates the progressive loss of the
importance of this organ for the maintenance of pregnancy due to its replacement by the
production of progestins by the placenta.

In the experimental group, the same trend is observed, since the follicles of pregnant
mares from D40 onwards begin to produce accessory corpora lutea, becoming
hemorrhagic and later luteinizing due to the proliferation of granulosa and theca cells over
this fibrous area. Thus, this structure has a larger hyperechogenic area than in the same
group on D90, where a retraction of this structure is already observed, which is
physiologically explained by its loss of function in maintaining pregnancy, noting that those
of the corpora luteum progressively lose their importance, since the placenta begins to
replace them from D70 onwards. As stated by Silva et al., (2013), that the placenta
becomes progressively responsible for the maintenance of pregnancy and that, in addition,
the researchers state that the interruption of progesterone treatment on day 70 of
pregnancy in non-cyclic pregnant recipient mares contributes to the understanding of the

physiology of equine pregnancy, suggesting that the interruption of progesterone treatment
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in non-cyclic recipient mares at 70 days of gestation maintains the gestation when present
accessory corpus luteum in the ovary of these acyclic receptors.

The statistically assured difference in D90 between the control and experimental
groups was fundamental for us to reach the conclusion of this research work. It is not
possible to observe, comparing the means between the control and experimental
treatments, on D60, a statistically significant variation in the size of the hyperechogenic
area of the corpora lutea, since the means followed by the same letter do not differ
significantly from each other, at the level of 5% of probability, and both values are followed
by the letter "A". At 60 days, the hyperechogenic area of the corpora lutea of the control
group was equal to 1,141.5 pixels. At 60 days, this area corresponded to 1,016.4 pixels in
the experimental group.

At 90 days, it can be observed that the hyperechogenic area of the corpora lutea of
the control group, which was equal to 933.2 pixels, corresponds to more than twice the
area of the experimental group, which corresponded to 409.3 pixels. In addition, this data
was statistically assured, verifying that the values of the means were followed by different
letters. This finding suggests that the accessory corpora luteum of acyclic recipient mares
involute faster in the time lapse from D60 to D90 of gestation than the corpora luteum of
cyclic recipient mares. This event of faster regression of the corpora lutea between the
groups analyzed in the time interval from D60 to D90 suggests that caution should be
exercised in interrupting the application of exogenous progesterone in acyclic recipient

mares from D70 onwards.
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