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Abstract

Background: Postpartum ovarian dysfunction [ovarian cyst (OC) and persistent follicle (PF)] has been an important
issue. Finding effective hormonal treatments to improve reproductive performance in dairy cows has become a
necessity.

Aim: Improve reproductive performance and ovarian activity in postpartum cows with specific customized treatment
for OC and PFs

Methods: The study included 48 cows at 14 days P.P, which received two dosages of 500 pg IM cloprostenol, 14 days
apart as presynchronization protocol. Ultrasound ovarian scans 14 days after the last injection for 4 weeks. The cows
were divided into three groups according to ovarian status: OC (n = 14), PF (n = 12), and NE (n = 22). In the OC
group, received 500 pg IM cloprostenol and 100 pg IM cystoriline, a second dose of cloprostenol 14 days later and a
second dose of cystoriline 36 hours later, and Al after 24 hours (GnRH+ PG/PG/GnRH). In the PF group, was fitted
with progesterone-releasing intravaginal device (PRID) for 9 days; the same day, they received 100 pg cystoreline then
500 pg cloprostenol 7 days later, after PRID removal Al 56 hours later (PRID + GnRH/PG). In the NE group, artificial
insemination was implemented until 28 days depending on estrus detection.

Results: The ovarian activity was greatly affected by the customized treatments, leading to enhanced follicular and
luteal activity, particularly after the PGF2a injection. The OC and PF groups showed substantial estrus responses of
71.43% and 75.02%, respectively, during Al time. While the NE group had an ovulation rate of 54.5% and a pregnancy
rate of 31.8%, the treatment groups showed marked improvements in reproductive performance. The ovulation rates
in the OC and PF groups were 71.43% and 75% and the pregnancy rates at the 1st artificial insemination were 64.28%
and 66.7%.

Conclusion: Improving reproductive performance and minimizing the time to first service are possible advantages of
early case-specific treatment for postpartum cows with OC and PFs.

Keywords: Postpartum cow, Ovarian cyst, Persistent follicle, TAI.

Introduction and uterine environment (Crowe, 2008; Chauhan ef al.,
2021; Sayid, 2021).

Functional infertility, influenced by management,
sickness, and genetics, affects cow performance and
breeding, affecting ovaries, oestrous behavior, and
uterine function, with sterility rare and subfertility
widespread (Parkinson et al., 2009). When they
affect a significant percentage, become a major
issue, especially as luteal deficiencies, cystic ovary,
persistent corpus luteum (CL), anestrus, non-detected

Recent studies reveal common pre-service/post-partum
ovarian issues, including energy intake and postpartum
diseases, with only 51% of high-producing dairy
cows showing normal cyclicity 50 days postpartum
(Opsomer et al., 2000; Abraham, 2017). Hormonal
synchronization and reproductive management have
been associated with differences in reproductive
performance in previous studies (Negron-Pérez et al.,

2019; Civiero et al., 2021; Pfeifer et al., 2021, Fricke
and Wiltbank, 2022; Fury and Trevor, 2022; Mounir
and Aspinas, 2022; Haile et al., 2023). The duration of
follicular dominance, diestrus progesterone, proestrus
length, and estradiol exposure have been found to
impact ovarian dynamics, fertilization, embryo quality,

estrus, and repeat breeding (Vanholder et al., 2006;
Schlafer and Miller, 2007; Kumar ef al., 2020; Pérez-
Marin and Quintela, 2023). Ultrasonography and
hormonal measurements have identified anovulatory
conditions, characterized by deviation but not
ovulatory size, are a significant issue in cows, affecting

*Corresponding Author: Najmi M. Mariol. Department of Surgery and Theriogenology, Faculty of Veterinary Medicine,
University of Tripoli, Tripoli, Libya. Email: drnajmi2000@gmail.com
Articles published in Open Veterinary Journal are licensed under a Creative Commons Attribution-NonCommercial 4.0 International License

BY NC

1029


mailto:drnajmi2000@gmail.com
https://orcid.org/0000-0002-9738-0788

1030

http://www.openveterinaryjournal.com
N. M. Mariol et al.

Open Veterinary Journal, (2024), Vol. 14(4): 1029-1042

GnRH/LH pulses. These conditions, primarily
due to changes in hypothalamus responsiveness to
estradiol, can be treated by increasing progesterone
concentrations (Wiltbank et al, 2002; BorS and
Bor$, 2020; Kumar ef al., 2020). Low progesterone
concentration in plasma may contribute to follicular
pathologies persistence (Roth et al., 2012). It is still
not entirely clear what process gives rise to ovarian
dysfunction in postpartum dairy cattle, but many
authors started to figure out and find different ways to
treat and prevent such issues. One of the most popular
therapies are used the GnRH and PGF2a combination
or synergistically with progesterone in the form of
progesterone-releasing intravaginal device (PRID)
or CIDR, different protocols planned to get different
results, and try to increase postpartum dairy cattle
fertility and decrease the hazer of anestrus problems.
Many therapeutic programs have been developed to
improve fertility (Lopez-Gatius, 2022; Tschopp et al.,
2022; Amin et al., 2023; Martins et al., 2023; Rojas
Canadas et al., 2023; Uddin et al., 2023).

The study objective was to identify specific therapies
for anestrus issues in early-postpartum dairy cows
that were caused by ovarian cysts (OC) and persistent
follicles (PFs). Customized modified therapies are
intended for each case to investigate the effect of
the treatment on ovarian activity and reproductive
performance after timed artificial insemination (TAI).

Materials and Methods

Experimental animals

Four commercial dairy farms in Alzawia (60 km west
of Tripoli, 30.54 NO latitude) from August 2022 to
March 2023. Only 48 out of 83 cows participated in this

experiment. All dairy cows were fed a complete milking
cow feed, water, and minerals in partially shaded open
stalls. The animals were ranged from 3 to 6 years old.
The average cow milked 30 I three times a day.
Experimental design

The cows were presynchronized by the second week
after birth, depending on the birth order. Two doses
of cloprostenol 500 pg IM. (Synchromate, Bremer
Pharma, GMBH, Cloprostenol 250 pg/ml IM), 14
days apart. Transrectal ultrasonography (a portable
machine B-mode scanner. RKU10 Handheld, equipped
with a 5.0-7.5 MHz transducer Vet. Palm. Ultrasound
KEEBOMEM, CHINE), examination 14 days following
the second presynchronization dosage of cloprostenol
for 4 weeks or until Al or starting treatment, both
ovaries were scanned. The cows were then divided into
three groups according to their ovarian status (Fig. 1):
(1) OC group, (ii) PF group, and (iii) Natural estrus
group (NE).

OC group

There were 14 cows in this group that were diagnosed
with OC after two successive ultrasounds and revealed
follicular structures larger than 25 mm, without CL, and
without any estrus symptoms. In this group, the cows
received 500 pg IM., cloprostenol and 100 pg IM.,
cystoriline (Gonadoreline, GnRH diacetate tetrahydrate
50 ug/ml for parenteral injection, Ceva Sante animale,
10, va. De La Ballastiere, 33500 libourne, France) at cyst
diagnosis, a second dose of cloprostenol 14 days later
and second dose of cystorelin 36 hours., insemination
was undertaken 24 hours. after the second cystorelin
dose (GnRH + PG/PG/GnRH protocol) (Fig. 1).
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Fig. 1. Experimental design.
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PF group

The cows in this group (n = 12) were considered to have
a PF when a follicular structure <15 mm, was detected
in two consecutive ultrasonography examinations 7
days apart, in the absence of a CL or cyst, without any
signs of estrus noted during the time of observation.
These cows were fitted with a (PRID containing 1.55 g
progesterone, PRID, DELTA; Ceva Sante animale, Z.1.
Tres-22600 Loudeac, France). PRID was maintained
in the vagina for 9 days, at the same day of PRID
insertion, the cows received 100 ug cystoreline and
500 pg cloprostenol IM., 7 days later. These cows were
inseminated 56 hours., after PRID removal (PRID +
GnRH/PG protocol) (Fig. 1).

NE group

Including (n = 22), cows showing NE between days 0
and 28. Estrus was confirmed by palpation per rectum
and the cows were inseminated at this time (Fig. 1).
Ovulation rate was evaluated by ultrasound on days
11-14 following the first Al, by detecting a CL in the
ovaries. If a cow returned to estrus during 30 days, re-
insemination was done without medication. Pregnancy
diagnoses were conducted on day 45 following
insemination by ultrasound and confirmed on day 70.
Progesterone was determined using The Eagle
Biosciences Progesterone ELISA Assay Kit (enzyme-
linked immunoassay kit) is intended for the direct
quantitative  determination of progesterone to
investigate ovarian activity during postpartum. The
sensitivity of the test is 0.1 ng/ml, dynamic range of
0.3-60 ng/ml.

Statistical analysis

The data were analyzed using descriptive statistics for
estrus response, ovulation rate, return rate, pregnancy
rate (Ist and 2nd Al), and ovarian activity. were
analyzed by t-test and chi-squared test. The level of
significance was set p < 0.05. The statistical analysis
was carried out by using SPSS.2007, version 16.
Ethical approval

In accordance with the National Institutes of Health for
the Care and Use of Animals’ guidelines, the Zagazig
University ethical committee approved the study.

Results

According to ovarian findings in Table 1, the cows
had OC, after enrolled in the GnRH + PG/PG/GnRH
protocol. The follicular size significantly changed from
30.41 + 2.41 mm at the start of the treatment to 9.59 +
0.59 mm at PGF2a injection, to start increasing toward
the time of GnRH injection and TAI to reach 13.35 +
1.16 and 14.64 + 3.86 mm (Fig. 2). The presence of
CL was high at the time of PGF2a injection (78.57%)
compared with the absence of CL at the beginning of
the protocol. Also, the progesterone level was low at
starting the treatment (0.80 £ 0.09 ng/ml) and increased
at the time of PGF2a injection to reach 2.69 + 0.13
ng/ml, then returned to decreasing toward the TAI to
become 0.85 + 0.04 ng/ml with a significant difference
in between (p < 0.05) (Fig. 3). There was no difference
in the follicular number through the treatment. The
estrus response was 71.43% at the time of TAI, cows
did not show estrus signs during the other days of
protocol steps.

The presence of CL at the time of PGF2a injection
and the size of follicles at the time of TAI during the
GnRH + PG/PG/GnRH protocol in Table 2 were found
to have a significant effect (p < 0.05) on ovulation and
pregnancy rates. It was found the cows had CL at the
time of PGF2a injection and the follicle greater than
10 mm at the time of TAI had ovulation and pregnancy
rates (90.91% and 81.82%), with an overall 78.57%
ovulation rate and 64.28% pregnancy rate. The return
rate was low, with an overall 14.28% (2/14). The
overall pregnancy rate per second round of Al was
14.28% (Fig. 4).

The effect of the PRID + GnRH/PG protocol on the
follicular dynamics of the cows having PFs was
obviously noticeable, as indicated by the significant
difference (p < 0.05) in Table 3. It was found the
follicular number decreased at the time of PGF2a
injection (day 7 of protocol; 1.25 + 0.45) and the
time of TAI (days 10 and 11 of protocol; 1.67 & 0.49)
compared with the day 0 of starting treatment (PRID +
GnRH Day; 2.67 £ 0.65) and day of PRID out (day 9 of
protocol; 2 +0.74). Also, the follicular size decreased at

Table 1. Effect of GnRH + PG/PG/GnRH protocol on follicular activity and luteal activity during the days of protocol in OC group.

Items GnRH + PG/PG/GnRH Ssynch. OC (n = 14)
Day of protocol GnRH + PG PG GnRH TAI
Follicular number (Means + SD) 1.21 £0.43 1.14 £0.36 1.64 +0.74 1.36 £0.49
Follicular size (mm., Means + SD) 30.41° £2.41 9.50° £ 0.59 13.35° £ 1.16 14.64° + 3.86
Presence of CL % 0(0) 78.57¢(11) 21.439(3) 21.439(3)
Progesterone level (ng/ml., Means + SE) 0.80° +0.09 2.69f +0.13 1.27¢ £ 0.10 0.85¢ +0.04
Estrus response % 0(0) 0(0) 0(0) 71.43 (10)

The values with different subscribe are significantly different p < 0.05.
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Fig. 3. The luteal activity of the GnRH + PG/PG/GnRH protocol in OC group.

the time of PGF2a to 4.58 £ 1.3 mm on day 7 in return
to day 0 of PRID insertion and GnRH injection was
9.17 £ 1.2 mm, and then the size of follicles became
9.67 = 1.2 mm at PRID removal to become 12 + 2.04
mm at the time of TAI (Fig. 5).

The luteal activity was found also significantly (p
< 0.05) affected by this protocol, which found the
presence of CL was high on the day of PGF2a injection
(day 7: 58.3%) compared with the day of stating the
protocol, day PRID out, and the day of TAI (0%, 25%,
and 25%, respectively). The level of progesterone
was found to significantly differ (p < 0.05) among the

different days of the protocol. It was found the P4 level
was low at the beginning of the treatment (0.53 + 0.03
ng/ml.) and then started to increase coincidence with
PRID insertion until the day of PGF2a injection and
day of PRID removal (3.34 £0.19 and 2.11 + 0.36 ng/
ml) and the level at the TAI was at 0.49 + 0.02 ng/ml
(Table 3 and Fig. 6).

The results in Table 4 show the effect of the presence or
absence of CL after PGF2a injection and the size of the
follicles (F> 10, F< 10) at the time of TAI on ovulation
rate, estrus response, return rate, and pregnancy rate
using the PRID + GnRH/PG protocol. The table reveals
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Table 2. Effect of GnRH + PG/PG/GnRH protocol on ovulation, return, and pregnancy rate according to presence or absent of CL

and preovulatory follicle in OC group.

GnRH + PG/PG/GnRH Ssynch. (1 = 14)

Items PGF20. TAI Overall *

*CL(n=11) °NoCL#=3) *F>10(n=12) P"F<10(n=2)
Ovulation rate 90.91 (10) 33.33 (1) 75 (9) 100 (2) 78.57 (11)
Return rate 9.09 (1) 33.33 (1) 8.33 (1) 50 (1) 14.28 (2)
Pregnancy rate to first TAI 81.82 (9) 0(0) 66.7 (8) 50 (1) 64.28 (9)
Pregnancy rate to second Al 9.09 (1) 33.33 (1) 8.33 (1) 50 (1) 14.28 (2)

The values with different subscribe are significantly different p < 0.05. Overall * = CL + NO CL at PGF2a treatment or F> 10 +

F<10 at TAL
120
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=60
4
=
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0
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PGF2a TAI Overall
GnRH+PG/PG/GnRH Ssynch. OC (n=14)
® OQvulation rate 90.91 33.33 75 100 78.57
¥ Pregnancy rate to 1st TAI 81.82 0 66.7 50 64.28
Pregnancy rate to 2nd Al 9.09 33.33 8.33 50 14.28

Fig. 4. Effect of GnRH + PG/PG/GnRH protocol on ovulation and pregnancy rate according to presence or absent of CL and

preovulatory follicle size in OC group.

a significant interaction (p < 0.05) in the two variances
in the parameters. It was found that the ovulation rate
was high in cows with CL at PGF2a injection (100%),
and at the size of the follicle more than 10 mm at TAI
(87.5%), with an overall 75%. The estrus response was
also found in 100% of cows with follicles larger than 10
mm and in 85.72% of cows that had CL at the time of
PGF2a injection. The pregnancy rate was high in both
groups (CL/PGF2a and F> 10/TAI); it was 85.71%
and 100%, respectively, compared with the other two

groups, with an overall 66.7% (Fig. 7). The return rate
and pregnancy rate after the second round of Al did not
differ in both groups (p > 0.05).

Table 5 shows the reproductive performance following
different treatments of the specific synchronization
protocols. The table reveals that the estrus response
(71.43% and 75%) and ovulation rate (78.57% and
75%) in OC and PF groups, respectively, were found
significantly higher (» < 0.05) versus the NE group
(54.5% and 54.5%, respectively). The pregnancy rate
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Table 3. Effect of PRID + GnRH/PG protocol on follicular dynamic and luteal activity during the days of protocol in PFs group.

Items PRID + GnRH/PG/Ssynch.PF (n =12)
Day Of protocol 0 PRID + GnRH 7PG 9PRIDout 10_11TAI
Follicular number (Means + SD) 2.67%* +£0.65 1.25° £0.45 22 4+0.74 1.67° +0.49
Follicular size (mm., Means + SD) 9.17¢£1.2 4584 +1.3 9.67°+1.2 12 £2.04
Presence of CL % 0f(0) 58.3¢(7) 251(3) 251(3)
Progesterone level (ng/ml., Means + SE) 0.53" +0.03 3.347 +£0.19 2.117 +£0.36 0.49" £+ 0.02

The values with different subscribe are significantly different p < 0.05.
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Fig. 5. The effect of PRID + GnRH/PG protocol on the progesterone level and follicular size in PFs group.
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Table 4. Effect of PRID + GnRH/PG/GnRH protocol on ovulation, return, and pregnancy rate according to presence or absent of

CL and preovulatory follicle size in PFs group.

PRID + GnRH/PG/GnRH Ssynch.PF (n = 12)

Items PGF2a TAI Overall *
*CL(n=7) PNoCL®=5) *F>10(n=8) P°F<10(n=4)
Ovulation rate % 100 (7) 40 (2) 87.5(7) 50 (2) 75 (9)
Estrus response % 85.71 (6) 60 (3) 100 (8) 25 (1) 75 (9)
Return rate % 14.28 (1) 40 (2) 25(2) 25 (1) 25(3)
Pregnancy rate to first TAI 85.71 (6) 40 (2) 100 (8) 0(0) 66.7 (8)
Pregnancy rate to second Al 14.28 (1) 40 (2) 12.5 (1) 50 (2) 25(3)

The values with different subscribe are significantly different p < 0.05. Overall *= CL + NO CL at PGF2a treatment or CL + NO

CL at TAL

Cows %
)

40
20
v a CL b No CL aF>=10 b F<10
PGFIa TAI Overall
PRID+GnRH/PG/GnRH Ssynch. PF (n=12)
¥ Ovulation rate 100 40 87.5 50 75
B Pregnancy rate to 1st TAI 85.71 40 100 0 66.7
Pregnancy rate to 2nd Al 14.28 40 12.5 50 25
Axis Title

Fig. 7. Effect of PRID + GnRH/PG/GnRH protocol on ovulation and pregnancy rate according to presence
or absent of CL and preovulatory follicle size in the PFs group.

at the first round (Ist TAI) was significantly higher
in the two groups of treatment (OC: 64.28% and PF:
66.7%), compared with the NE group (31.8%). The
return rate and pregnancy rate at the second round of Al
did not differ among the groups. The overall pregnancy
rate was significantly higher in the OC and PF groups
(78.57% and 91.67%) compared with the NE group
(50%).

Discussion

The functional causes of infertility typically affect
single animals within a herd, but when considered
together, they represent an important contributor to

infertility. In addition, when they affect a significant
percentage of a particular subgroup within a herd, they
frequently indicate the presence of other issues.

According to extensive studies, dairy cattle have
2.7%-15.1% OC, peaking 1440 days postpartum. The
cause of OC in dairy cows is unclear, most researchers
attribute OC to hypothalamic-pituitary-gonadal axis LH
release changes and an altered hypothalamic-pituitary
oestrogen feedback mechanism may produce abnormal
LH secretion. OC symptoms vary by luteinization, in
62%—85% of cases, anestrus is most frequent, especially
postpartum, intermittent estrus, nymphomania,
wide pelvic ligament relaxation, and masculine
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Table 5. Comparative of reproductive performance following the different treatment of the Specific synchronization.

No Estrus Ovulation Pregnancy Return to  Pregnancy BREETaTE
Treatment covs;s response % (1) to first TAI estrus %  to second Al overagll o, (};l )
% (1) ¢ % (n) (n) % () ¢
OC group 14 7143:(10)  7857:(1)  6428°(9)  1428(2)  14.28(2) 7857°(11)
PF group 12 7509 75(9) 66.7*(8) 25(3) 253) D)
NE group 22 54.5°(12) 54.5°(12) 31.8°(7) 18.2 (4) 18.2 (4) 50°(11)

The values with different subscribe are significantly different p < 0.05.

characteristics are symptoms (Vanholder et al., 2006;
Mimoune et al., 2021; Rodriguez et al., 2022). The risk
of spontaneous recovery from early postpartum cysts is
higher in cows with lesser productivity, 80% of cows
with OC in their first lactation spontaneously healed,
compared to 30% in older cows (Lopez-Gatius et al.,
2002). Researchers recommend commencing therapy
quickly after diagnosis for cost. Treating multiparous
cows with OC early postpartum is advantageous, but
primiparous cows should wait till the end of pre-service
to allow spontaneous healing (Lopez-Gatius et al.,
2002; Brito and Palmer, 2004).

Transrectal ultrasound was performed 14 days post-
presynchronization (44—62 P.P.). Cows were ultrasounds
weekly for 4 weeks or until Al or treatment began. Two
sequential ultrasounds found an OC in cows with a
follicular structure over 25 mm, no CL, and no estrus,
14 of 48 cows were registered. Following the diagnosis
of the cyst, the cows received GnRH + PG/PG/GnRH
therapy. The follicular size decreased from 30.41 +
2.41 t0 9.59 + 0.59 mm at PGF2a injection, gradually
rising to 13.35 + 1.16 mm at GnRH injection and 14.64
+ 3.86 mm at TAI. Comparing the absence of CL at
the commencement of the treatment to its significantly
high presence at PGF2a injection (78.57%). At first,
progesterone levels were low (0.80 + 0.09 ng/ml),
increased after PGF2a injection (2.69 + 0.13 ng/ml),
and subsequently decreased throughout TAI (0.85 +
0.04 ng/ml). Therapy did not affect the follicle count.
At TAI, 71.43% of cows showed estrus, on other
protocol days, none did. It was an ultrasonographic and
progesterone analysis that was effective in providing
a description of the follicles’ growth, regression, and
luteal activity during the period of recovery until TAI
(Amer and Badr, 2008; Ahmed et al., 2019; Ali et al.,
2023).

The ovulation and pregnancy rate during the GnRH +
PG/PG/GnRH protocol were shown to be significantly
affected by the existence of CL at the time of PGF2a
injection and the size of follicles at the time of TAI. The
total ovulation rate was 78.57%, and the pregnancy rate
was 64.28% among the cows that had CL at the time of
PGF2a injection and among those with follicles larger
than 10 mm at the time of TAI. Overall, the rate of return
was low, just 14.28% (2/14). The overall pregnancy rate
per second round of Al was 14.28%. It was interesting

to note the correlation between the presence of CL,
level of progesterone and follicular growth, the P4 level
<1 ng/ml during the follicular growth phase or absence
of CL at PGF2a injection result in low pregnancy rate
per Al (Carvalho et al., 2018; Holper et al., 2023b).
Our study comes in agreement with Gundling et al.
(2015), investigation of dairy cow fertility after two OC
treatments. The study variables were treatment success,
pregnancy outcome, and cost. The study comprised
130 German Holsteins with OC on days 55-60 P.P.
Group 1 cows received cloprostenol and buserelin
acetate (GnRH) on day 0, PGF2a on day 14, and
GnRH on day 16. Group 2 received standard ovsynch.
TAI occurred 20-24 hours later. OC were absent in
control cows. The recovery rate was more successful
in group 1 (66.2%) than group 2 (23.1%). The results
reveal better OC cured, more pregnancy rate, and
cheaper. Overconditioned and bigger OC cows had
poor treatment and pregnancy results. The study comes
in according to results recorded by Lopez-Gatius and
Lopez-Bejar (2002), who employed ovsynch protocols
comparable to those used in this investigation and
likewise obtained a higher cure rate with the modified
ovsynch than the standard procedure (89% vs. 53%,
p = 0.001). Synergistic effects of GnRH and PGF2a
on follicular cyst luteinization were postulated by the
authors as a potential reason. This may help endogenous
and exogenous GnRH luteinize another follicular cyst
and/or ovulate. Although one could have anticipated
greater outcomes for luteal cysts due to the luteolytic
impact of the first PGF2a application, the favorable
treatment outcome of the modified ovsynch protocol
was seen regardless of the type of cyst.

The luteolytic action of PGF2a in luteal cysts was
shown to be unaffected by the co-administration of
GnRH and PGF2a, found by Dinsmore et al. (1990);
however, as compared to cows that only got GnRH,
the reproductive performance of those received
both GnRH and PGF2a was the same, so treating all
cows with GnRH and PGF2a simultaneously was
not recommended. In contrast, Naor et al. (2007)
recommended the use of GnRH in conjunction with
PGF2a to treat infertility and disorders characterized
by imbalanced LH and FSH output, such as polycystic
ovary syndrome or hormone-dependent diseases. This
supports our work in this study by using GnRH and
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PGF2a synergically. In comparable research by Amer
and Badr (2008), GnRH and PGF2a delivered to
cows with cystic ovaries 7 days apart resulted in the
recruitment of new healthy follicles, synchronization
of ovulation, and a considerably greater conception
rate (with than without CIDR). This fact must be
kept in mind before choosing the hormonal protocol,
which supports the action designed in this research,
which recommended the use of GnRH and PGF2a as
therapeutic choices.

The recent study comes in line with what was reviewed
by Dhara and Sharma (2019), who mentioned that
OC, on the other hand, seem to respond less well to
therapy with GnRH alone. Cysts are more likely to
resolve when GnRH is combined with cloprostenol,
and ovulation, estrus, and pregnancy rates are all much
greater. However, GnRH is presently frequently used
as a treatment for OC, followed by PGF2a 7-10 days
later. Moreover, Prostaglandin F2a is utilized to treat
luteinized cysts due to its luteolytic action, resulting
in estrous signs within 2-3 days. This is the best-
luteinized cyst therapy, within 7 days of therapy, 75%
of cows were in estrus, and 66% were pregnant at first
estrus. PGF2a luteolytic dosages are recommended for
luteal cyst therapy, resulting in estrus within 35 days
(BorS and BorS, 2020).

In support of our study, Yimer ef al. (2018) discussed
that follicular cysts, in contrast to luteal cysts, are
characterized by low plasma progesterone values (<1
ng/ml). As a result, the progesterone profile is useful
for distinguishing follicular OC from luteal ones.
In addition, transrectal ultrasonography facilitates
distinguishing between the two cysts with pinpoint
accuracy. Since follicular cysts and ovarian inactivity
(the presence of little or no follicular development)
share a low progesterone level, distinguishing
between the two would be difficult without the use of
ultrasound. Therefore, follicular cysts, luteal cysts, and
ovarian inactivity may be accurately distinguished by a
combination of progesterone analysis and ultrasound.
From our perspective, the treatment should be based on
an accurate diagnosis, or it is better to use a treatment
that includes both conditions together without
specifying.

In another way, Mimoune et al. (2021) suggested that
treatment with GnRH is widespread. PGF2 effectively
treats luteal cysts. However, when first-line hormone
treatment fails, alternatives must be considered. Thus,
the Ovsynch regimen with progestogen may cure OC.
In the dry-off and postpartum stages, reducing sickness
and stress and improving dietary quality may decrease
OC development and occurrence. Medical prevention
may utilize the same drugs as treatment (GnRH,
PGF2a). Gad ef al. (2022) evaluated the effectiveness
of alternative treatments on Holstein dairy cows.
Single GnRH injection and PRID resulted in the
greatest pregnancy rate (66.67%) in cows with cystic
ovarian, whereas GnRH and hCG resulted in the lowest

pregnancy rate (30.0%). Another study discussed by
De Rensis et al. (2010) pointed out that, when it comes
to cystic cows, the therapeutic impact of administering
either hCG or GnRH is comparable; however, recovery
occurs more rapidly in response to hCG therapy
compared to GnRH treatment during the warm season.
However, before using hCG, one must keep in mind
that hCG has the potential to provoke an immunological
response after repeated administration. However, the
pregnancy rates with scheduled inseminations after
therapy with the Ovsynch treatment are low, despite the
fact that the Ovsynch treatment seems to be the most
utilized among the several treatments that have been
indicated for the treatment of OC (Fricke and Wiltbank,
1999; Bartolome ef al., 2000; Meyer et al., 2007; BorS
and Bor$, 2020).

Moreover, Meena et al. (2022), identified the most OC
(87.5%) in Holstein Friesian crossbred cows, 37.5%
aged 5%—6% and 40% in their third parity. Ovsynch,
progesterone injection, and potassium iodide for 7
days had the greatest effect on third-lactation cows.
The medication caused 47.5% of cow pregnancies,
35% in the first insemination and 12.5% in the second.
A study by Kawate ef al. (2011), indicates that adding
a CIDR to the Ovsynch protocol did not significantly
impact plasma estradiol-17p and progesterone levels
during and after treatment, or on conception following
timed Al in dairy cows with cystic ovarian disorders.
The study suggests that decreased plasma estradiol-
178 levels during the second GnRH injection in dairy
cows with cystic ovarian disorders may imply impaired
luteal development and reduced conception rates.
Disruption of the 17-estradiol-LH positive feedback
loop promotes persistent and post-calving follicular
cysts. Low peripheral blood progesterone is the main
cause of prolonged follicles and cysts. This ovarian
disfunction can affect cows of any age, although it is
most frequent in the second through fifth lactation,
between 1 and 4 months post-calving (Pankratova
et al., 2019). Acute progesterone therapy regresses
produced PFs, enhancing future conception rates, while
the dominant follicles that remain decrease fertility. The
phrase “PFs” is often used in the beef cattle industry to
describe dominant follicles that remain dominant for an
exceptionally long time. Smaller than average OC, and
induced PFs may be a contributing factor to anestrus
(Lopez-Gatius et al., 2001).

Several scientists think that functional (but not
morphological) atresia is caused by PFs, which
are dominating follicles in the extended resting
period (Pankratova et al., 2019). The outcomes of
ultrasonography are shown by this statement. In recent
study, cows were regarded as having a PF, if two
separate ultrasonography tests 7 days apart revealed a
follicular structure <15 mm in size, without a CL or
cyst, and no estrus. The PRID + GnRH/PG treatment
significantly improved follicular dynamics in cows
with PFs. The follicular number decreased during
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PGF2a injection (day 7; 1.25 + 0.45) and TAI (days 10
and 11; 1.67 £ 0.49) compared to PRID + GnRH Day
(day 0; 2.67 £ 0.65) and PRID out (day 9; 2 + 074).
The follicular size fell from 9.17 + 1.2 mm on day 0 of
PRID insertion and GnRH injection to 4.58 + 1.3 mm
on day 7 of PGF2a, then increased to 9.67 + 1.2 mm at
PRID removal and 12 + 2.04 mm at TAL

All of the persisting follicles in the cows in this
investigation regressed after progesterone treatment.
The PF shrank, and then a new one grew and ovulated in
its place. Treatment with progesterone likely decreased
the frequency of LH pulses, enabling the dominant
follicle to atresia. It seems that the PF simply requires
a brief decrease in LH production to go through atresia.
The temporal decrease in follicular dimensions and the
presence of follicular regression markers suggested that
the dominant follicle had regressed. This result was in
agreement with Anderson and Day (1994), who found
that PFs in cows are more likely to disappear after
receiving an acute dose of progesterone. Progesterone
treatment boosted fertility in heifers and postpartum
cows when employed in a 14-day Melengesterol
acetate in estrus synchronization program. When
given to animals with a high propensity for developing
persistent dominant follicles, progesterone had the
greatest effect on fertility.

The protocol in this study affected luteal activity, with
a high percentage of CL presence on day 7 of PGF2a
injection (58.3%) compared to days of stating the
protocol, PRID out, and TAI (0, 25, and 25%). The
levels of progesterone varied considerably (p < 0.05)
over the regimen days. P4 levels were low at the onset
of treatment (0.53 £ 0.03 ng/ml) and increased with
PRID insertion and at PGF2a injection (3.34 + 0.19),
and PRID removal 2.11 £ 0.36 ng/ml, to reach 0.49 =
0.02 ng/ml level at TAL

This study agreed with Stock and Fortune (1993), who
pointed out in their study that minor changes in the
endocrine milieu are crucial for achieving, maintaining,
and losing follicular ~ dominance. Peripheral
progesterone levels seem to alter the hormonal milieu
that determines the dominant follicle destiny. More
importantly, our results strongly suggest that plasma
progesterone affects follicular growth and demise
through negative feedback on LH pulse frequency
and that the dominant follicle controls estradiol
production by increasing LH pulse frequency. The
sudden change in the progesterone level from a low
level at the start of the protocol to a high level at the
PRID insertion, followed by a sudden change to a low
level of P4 at PRID out. The importance of inducing
atresia in persistent ovarian follicles was identified. The
release of LH was seen in reaction to abrupt changes
in progesterone levels. Rest assured, there is further
evidence supporting the positive relationship between
LH pulse frequency and estradiol. These results were
in line with those achieved by McDowell et al. (1998)
and Pereira et al. (2020). A recent study by Holper et

al. (2023a) confirmed that postpartum synchronization
cows need progesterone, indicating Low P4 levels
during follicular maturation in TAl-treated lactating
dairy cows are concerning. An increase in LH pulse
frequency and early initiation of meiosis due to low P4
levels damage oocyte quality. In addition, low blood
P4 levels before ovulation may impact endometrial
morphology and secretory processes, resulting in
increased PGF2a release after TAIL. Another study
by McDougall (2010) shows that TAI can speed up
anestrous cow pregnancy. After adding P4 to Ovsynch,
first-service conception increased by 12%.

The study examined the impact of PGF2a injection
in the presence or absence of CL and follicle size (F>
10, F< 10) on ovulation, estrus response, return rate,
and pregnancy rate utilizing the PRID + GnRH/PG
regimen. The study found a significant interaction
between the two variances in the parameters. Results
indicate high ovulation rates in cows with CL at PGF2a
injection (100%), 87.5% at follicle size exceeding 10
mm, with an overall 75%. Estrus response was seen
in all cows with follicles above 10 mm and in 85.72%
of cows with CL at the time of PGF2a injection. Both
CL/PGF2a and F> 10/TAI groups had high pregnancy
rates (85.71% and 100%, respectively) compared to the
other two groups, with an overall 66.7%. Both groups
had similar return and pregnancy rates following the
second Al round. The pregnancy rate in this study was
found to be lower than what Anderson and Day (1994)
documented (92%-93%), progesterone treatment given
to animals with persistent dominant follicles in a 14-day
Melengesterol acetate estrus synchronization program
increases postpartum cow fertility. Moreover, Helguera
et al. (2018), examined how initial GnRH levels and Al
time in a 5-day Co-synch plus CIDR operation affected
P/AI and pregnancy loss. The outcome was 55%—
56%, which appears lower than this study. However,
75%-91% of ovulation was within the range. After
CIDR removal, TAI lasted 66—72 hours, compared to
56 hours in this study. At the same time Lopez-Gatius
et al. (2001), found Progesterone, GnRH, and PGF2a
can be used to synchronize and timing inseminate cows
with PFs. Treatment with GnRH and PGF2a yields
modest results. PRID therapy boosted ovulation (85%),
pregnancy (34%), and lower follicular persistence
(22% 40 days after treatment) provided the best results.
Pregnancy rates were comparable to lactating dairy
cows in spontaneous estrus. These findings were in
agreement with our results.

By adding progesterone to the synchronization
procedure, animals without estrous cycles can become
cyclic. If given before the first postpartum ovulation,
some progestins can block or lengthen the luteal
phase. Many investigations have shown that progestins
may reduce estrus return variance after estrous
synchronization. Although synchronizing estrus with
a PRID improves LH pulse frequency and follicular
growth rate, it is frequently the most expensive
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element of the process (Yoshimura et al., 2022). PRID
successfully treats inactive ovaries in dairy cattle without
affecting their metabolic or physiological state (Zulu et
al., 2000). In addition, after CL regression, progestin
therapy of heifers or cows produces prolonged follicles,
which contribute to reduced fertility (Epperson et al.,
2020). This study overcomes the issue by injecting
corporate GnRH during PRID insertion and PGF2a 7
days later for improved responsiveness and fertility. By
recruiting a new dominant follicle, the GnRH injection
corrected fertility loss caused by a long-lasting follicle.
This strategy of synchronizing follicle growth with CL
regression could boost fertility in postpartum dairy
cows, which have larger anovulatory and pre-ovulatory
follicles during the oestrous cycle. These concepts
were in agreement with Thatcher et al. (1996). Also,
with Tschopp et al. (2022), when lactating dairy cows
that have been synchronized with estradiol/P4, adding
GnRH on Day 0 and a second dose of PGF2 the day
before P4 device removal increases P/Al

In another study using different strategies by
Oosthuizen et al. (2020), Presynchronization and
TAI were compared for pregnancy rates. In the CIDR
removal regimen, prostaglandin F2o was administered
7 days before removal, followed by a second GnRH
injection during TAI. Presynchronization and prolonged
exogenous progesterone exposure altered estrus
expression and increased fertility. Also, Tiwari et al.
(2019), observed that the progesterone-based Ovsynch
regimen and GnRH after Al therapy increased breeder
cow conception. Progesterone levels were lower and
slower in these animals. Lactating dairy cows benefit
from exogenous progesterone.

As an extension of what has been listed in the discussion
above, the reproductive performance of specific
synchronization therapy procedures. According to
the data, the treatment groups had a far larger estrus
response than the NE group. The ovulation rates in the
customized therapy groups were significantly higher
than those in the NE group and significantly more
cows in these groups got pregnant after the first timed
TAIL Our data clearly demonstrate that postpartum
presynchronized cows respond better to a specific
oestrous synchronization technique based on ovarian
status. These findings suggest that it would be profitable
to identify specific therapies for each anestrus problem
case in early postpartum dairy cows.

Based on the current findings, it is recommended to
manage postpartum cows with ovarian dysfunction,
such as OC and PFs, earlier in the postpartum period. A
customized therapy protocol can be developed for each
case after diagnosis. This will minimize the time to first
service and improve reproductive performance.
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