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ABSTRACT. Ovarian cysts, estimated as
the most frequent ovarian disorder in dairy
cattle, can impact the economic aspect and
trigger serious loss by affecting the
reproductive  performance. = However,
treatment strategies for ovarian cysts in
dairy cattle are disputed, as some
researchers  favour the use  of
gonadotropin-releasing hormone (GnRH)
for all cysts, whereas others recommend
this treatment only for follicular cysts,
with prostaglandin F2a (PGF2a) for luteal
cysts, but not all of the dairy cattle
responded to these regimes. Other studies
mention a spontaneous recovery for some
of the dairy cattle that present this
disorder. However, the Ovsynch protocol
appears to be the most used for treating
ovarian follicular cysts, despite low
pregnancy rates. Thus, this study’s main
purpose is to assess by analogy the
reproductive efficiency of multiparous
dairy cattle with follicular cysts after
treatment with a recommended dose of
GnRH or a further Ovsynch protocol, and
of cattle with luteal cysts after PGF2a or a
further 12-day Presynch protocol, by

comparing the reproductive responses
between treated and non-treated cattle. It is
remarkable that ten of the dairy cattle
diagnosed with ovarian cysts recovered
spontaneously without any hormonal
intervention, but the reproductive
performance indicates that treatment
should be started as soon as the condition
is diagnosed. Compared with other studies,
our approach improved the conception
(82.4% and 64.3%, respectively) and
pregnancy rates (53.8% and 50%,
respectively) in both follicular and luteal
cysts.
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INTRODUCTION

Dairy cattle failing to achieve a
one-year calving-to-conception interval
is clear indication of a reproductive
inefficiency, which can cause
significant economic loss.
Reproductive inefficiency is mainly
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provoked by delayed cyclicity or
anovulation and prolonged luteal phase
(Opsomer et al., 1998). Ovarian cysts
are decisive in causing reproductive
inefficiency in dairy cattle.

Dairy cattle ovarian cysts, both
follicular and luteal, are described as
anovulatory ovarian structures that
present a cavity larger than 20 mm in
diameter where a corpus luteum is
absent. These structures combine signs
and symptoms specific to a hormonal
disorder and ovarian dysfunction, a
condition connected with several
environmental and genetic factors that
induce a heterogeneous clinical and
biochemical phenotype (Bors et al.,
2020).

Abdalla et al’s recent study
(2020) revealed better pregnancy rates
per artificial insemination (Al) for
dairy cattle with ovarian follicular
cysts that had received pretreatment
with gonadotropin-releasing hormone
(GnRH) up to the moment where the
luteal structure was spotted, prior to
starting the Ovsynch treatment
regimen.

Thus, this present study aims to
evaluate the application of two
different hormonal protocols according
to cyst type — GnRH or a further
Ovsynch protocol for follicular cysts
and prostaglandin F2oa (PGF2a) or a
further 12-day Presynch protocol for
luteal cysts — by comparing oestrus,
conception and pregnancy rates and
diagnosis-to-oestrus and calving-to-
conception intervals in treated versus
non-treated multiparous dairy cattle.
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MATERIALS AND METHODS

Animals and study design

This study was conducted on 77
multiparous Holstein Friesian dairy cattle
housed in a dairy farm located in
northeastern Romania. During the study
period, the farm milked approximately 330
medium-producing dairy cattle twice a
day, with a daily average of 26 kg of milk
per cow per day. The dairy cattle were
housed in free stall barns with concrete
floors covered with mattresses and were
fed a total mixed ration (TMR) twice a
day, with water ad libitum. Standard
management practices were followed to
maintain healthy animals. Each cow had a
voluntary waiting period of 45 days in
milk. Oestrus detection was carried out
twice a day (early in the morning and late
in the evening) by an experienced
veterinarian using visual examination of
the animal for at least 30 min. The
oestrus signs were: attempting to mount
other dairy cattle; chasing herd mates;

restlessness; chin-resting; sniffing the
vagina of herd mates; Dbellowing;
congestion;  relaxation, and mucus
discharge  from the wvulva. The

manifestation of standing oestrus was
considered to be a sign of true oestrus. The
dairy cattle suspected to be in oestrus were
clinically examined and only those with
physiologically normal, clear and viscous
mucus were inseminated in order to
maximize the chances of pregnancy.

An Al technician used semen from a
single bull to serve the selected dairy cattle
approximately 12 h after the onset of
oestrus (one straw per cow, one
insemination per oestrus). One experienced
veterinarian conducted all the ultrasound
examinations and hormone injections.
Transrectal ultrasonography (WED 3000 V,
Shenzhen Well.D Medical Electronics Co.,
Ltd., China) was performed 25 days after
Al and repeated on Day 45 for pregnancy
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confirmation. Ultrasound scanning of the
uterus and ovaries was processed using a
5.5 - 7 MHz rectal linear probe for
treatment and confirmation of pregnancy.
All the dairy cattle that were not
artificially inseminated until 60 days’ or
more postpartum were examined (the
infertility exam) in order to identify the
ovarian cysts. Based on the literature,
dairy cattle presenting ovarian cysts were
identified as displaying ovarian cavity
structures with a diameter greater than 20
mm (Bartolome et al., 2005), along with a
flaccid uterus where a luteal structure is
absent (Jeengar et al., 2014; Vanholder et
al., 2006).

Cysts with walls thicker than 3 mm
and a grey echogenic aspect were
considered to be luteal cysts, whereas
cysts defined by wall thickness less than or
equal to 3 mm and a uniformly
anechogenic antrum were categorized as
follicular (Brito and Palmer, 2004).
Furthermore, dairy cattle with a history of
clinical diseases such as endometritis,
mastitis, lameness and digestive disorders,
or diagnosed with clinical endometritis by
transrectal palpation, were not used in this
study. Taking into consideration the small
number of primiparous, compared with
multiparous cows diagnosed with ovarian
cysts, for this study we included only
multiparous cows. This experimental
design resulted in four subject groups:
multiparous dairy cattle diagnosed with
follicular cysts and treated (experimental
EFC group, n = 26; parity 2 = 19, parity 3
= 7); diagnosed with follicular cysts and
not treated (control MFC group, n = 18;
parity 2 = 13, parity 3 =5); diagnosed with
luteal cysts and treated (experimental ELC
group, n = 18; parity 2 = 14, parity 3 = 4),
and diagnosed with luteal cysts and not
treated (control MLC group, n = 15;
parity 2 = 13, parity 3 = 2).

The multiparous dairy cattle from the
experimental groups diagnosed with
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different ovarian cysts and no apparent
uterine disease received an intramuscular
dose of either GnRH (21 pg buserelin
acetate, 5 ml Receptal; MSD Animal
Health, Boxmeer, The Netherlands) for
treating follicular cysts or 500 pg
cloprostenol (2 ml Estrumate; MSD
Animal Health, The Netherlands) for
treating luteal cysts. For dairy cattle from
the EFC group with no response after this
first hormonal dose of GnRH (21 pg
buserelin acetate, 5 ml Receptal; MSD
Animal Health, Boxmeer, The
Netherlands) on Day 0, the Ovsynch
protocol (Fig. 1) was used by continuing
the treatment with PGF2a (500 pg
cloprostenol, 2 ml Estrumate; MSD Animal
Health, Boxmeer, The Netherlands) on
Day 7, a second dose of GnRH (10 pg
buserelin acetate, 2.5 ml Receptal; MSD
Animal Health, Boxmeer, The Netherlands)
2 days after the PGF2a and Al 12-24 h
later. For dairy cattle from the ELC group
not responding to a single dose of PGF2a
on Day 0, the 12-day Presynch protocol
(Fig. 2) was used.

Statistical analysis

The chi-square test was used to
compare the oestrus rates, conception rates
per total number of inseminated dairy
cattle and pregnancy rates per total number
of treated dairy cattle between the
experimental and control groups (EFC
group vs. MFC group; ELC group vs.
MLC group). Differences between the
same groups with respect to the diagnosis-
to-oestrus  interval and  calving-to-
conception interval were evaluated using
the Mann-Whitney U-test. Statistically
significant differences between variables
were determined at P< 0.05.
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Figure 1 - The Ovsynch protocol used for
treating ovarian follicular cysts in dairy cattle

Treatment day

Figure 2 - The 12-day Presynch protocol used for
treating ovarian luteal cysts in dairy cattle

RESULTS AND DISCUSSION

The present study investigated
the  reproductive  response  of
multiparous dairy cattle diagnosed
with follicular cysts to a recommended
dose of GnRH or a further Ovsynch
protocol and of cattle with luteal cysts
to PGF2a or a further 12-day Presynch
protocol. Thus, the Ovsynch and 12-
day Presynch protocols were used
complementarily only for those cattle
not responding to the single dose of
GnRH or PGF2a to increase the
pregnancy rate. There was a significant
difference between oestrus rates in
dairy cattle from experimental groups,
compared with  control  groups
diagnosed with follicular and luteal
cysts that were treated with,
respectively, GnRH or a further
Ovsynch protocol (65.4% vs. 27.8%,
P<0.05) and PGF2a or a further 12-
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day Presynch protocol (77.8 ws.
33.3%, P<0.05). Similarly, differences
were recorded for conception rates
(82.4% vs. 40%, P< 0.05; 64.3% vs.
40%, P< 0.05) and pregnancy rates
(53.8 vs. 11.1%, P< 0.05; 50 wvs.
13.3%, P< 0.05) between treated
versus non-treated groups diagnosed
with follicular or luteal cysts. It is
interesting that 27.8% of dairy cattle
diagnosed with follicular cysts and
33.3% of dairy cattle diagnosed with
luteal cysts showed oestrus without
any treatment, these being considered
as presenting a spontaneous recovery

(Table 1).
However, the  diagnosis-to-
oestrus and calving-to-conception

intervals showed the lowest values (P<
0.05) for the treated dairy cattle
compared with the non-treated cattle
for both follicular and luteal cysts
(Table 1).
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Table 1 - Reproductive parameters of follicular and luteal cysts groups
(EFC group vs. MFC group, ELC group vs. MLC group)

Follicular cysts Luteal cysts

(n=44) (n=33)
Reproductive parameters EFC MFC ELC MLC
group group group group
(n = 26) (n=18) (n=18) (n=15)
65.4° 27.8° 77.8° 33.3°
0,
Oestrus rate (%) (17/26) (5/18) (14/18) (5/15)
Diagnosis-to-oestrus interval, 8.5+ 2°¢ 592 + 19° 19 + 6° 60.2 + 12¢
days (mean % SD)
Calving-to-conception interval, 1,4 5, 350 189+4959 120+35° 180 +29.7°
days (mean * SD)
. 82.4° 40° 64.3° 40°
0,
Conception rate (%) (14/17) (2/5) (9/14) (2/5)
Pregnancy rate (%) 53.8° 11.1° 50° 13.3°
g y ° (14/26) (2/18) (9/18) (2/15)

" Values indicated by the same superscript differ significantly within rows: a vs. b, a > b, P< 0.05 (chi-
square test); © 9 Values indicated by the same superscript differ significantly within rows: ¢ vs. d, ¢c < d,

P< 0.05 (Mann-Whitney U-test).

Oestrus rate = percentage of dairy cattle that underwent oestrus from the total number of dairy cattle
included in the group; conception rate = percentage of pregnant dairy cattle out of the overall number of
inseminated dairy cattle; pregnancy rate = percentage of pregnant dairy cattle out of the overall number

of dairy cattle included in the group.

The treatment protocols for
ovarian cysts in dairy -cattle are
numerous and variable (Peter, 2004).
Of the applicable treatment methods,
namely manual rupture (Kahn, 2010),
cystic fluid aspiration (Amiridis, 2009;
Roth et al, 2012) and hormonal
application (Gundling et al, 2009;
Kawate et al., 2011), the predominant
treatment 1is hormonal application
(Taktaz et al., 2015). Bartolome et al.
(2005) established that differentiating
the type of cyst is not always
necessary because treatments for both
conditions are similar. However, in
situations where it is impossible to
distinguish  follicular from luteal
ovarian cysts, an efficient treatment is
supported by GnRH analogues. PGF2a
treatment is favoured when luteal cysts
are diagnosed but the same treatment
can have reduced efficiency for
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follicular cysts (Bors et al., 2018). In a
previous study we obtained similar
results for pregnancy rate (52.5%) and
calving-to-conception interval (125
days) by treating follicular cysts using
a single dose of 21 pg buserelin
acetate (Bors et al., 2018), compared
with this study in which the Ovsynch
protocol was used as a supplementary
treatment for dairy cattle that did not
respond to the first dose of GnRH
analogue. However, the Ovsynch
protocol used for treating follicular
cysts in dairy cattle generated an
improvement in the conception rate,
compared with our previous study
(conception rate of 67.7%) in which a
single dose of GnRH was used for
treating the same condition. The
pregnancy rate in this study is similar to
the results obtained by Kawate et al.
(2011). Ambrose et al. (2004) reported



S.1. BORS, Alina BORS

a high pregnancy rate (41-46.5%)
following treatment with the Ovsynch
protocol that was superior to the
results of Abdalla et al. (2020), in
which a pregnancy rate of 21.1% was
reported. However, in the study of
Abdalla et al. (2020) the first GnRH
dose was improperly used in the
Ovsynch protocol: by administering a
lower GnRH dose than recommended
for treating ovarian cysts the protocol
efficiency was reduced. In our study,
anovular dairy cattle that showed
oestrus after the first GnRH treatment
presented new follicles that
subsequently ovulated and a higher
pregnancy rate, compared with those
that received a further Ovsynch
protocol, which is in accordance with
other studies (Ambrose et al, 2004;
Sahu et al., 2015). This means that the
first dose of GnRH used, at the high
dose recommended for follicular cysts,
resulted in the recruitment of a healthy
new ovarian follicle in dairy cattle
diagnosed with this condition.

To our knowledge, this is the first
report of ovarian luteal cyst treatment
with PGF2a or a further 12-day
Presynch protocol in dairy cattle that
are not responding to the single dose
of PGF2a from Day 0 of the protocol.
An improvement in the conception and
pregnancy rates was observed by using
this strategy, compared with our
previous study (conception rate
56.9%, pregnancy rate = 32.7%) in
which a single dose of PGF2a was
used (Bors et al., 2018).

This indicates that a single dose
of GnRH and, respectively, PGF2a
used for treating ovarian cysts
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(follicular and Iuteal, respectively)
may not be enough to improve the
conception rate in dairy farms. Further
treatments with the Ovsynch or 12-day
Presynch protocol for ovarian cysts
(follicular and luteal, respectively) on
multiparous dairy cattle can be
considered a good management
decision for counteracting the negative
effects of this condition.

Furthermore, in both cyst
conditions (follicular and luteal), a
proportion of multiparous dairy cattle
from the MCF and MCL groups
showed oestrus without any
therapeutic intervention. Dairy cattle
that exhibit lower production have an
increased chance of spontaneously
recovering from cysts that occur in
early postpartum. The recovery rate for
dairy cattle that presented cysts during
first lactation was 80%, whereas for
elderly dairy cattle the rate was 30%
(Lopez-Gatius et al., 2002). Despite
the reality of ovarian cysts
spontaneously recovering, from an
economic perspective Brito and Palmer
(2004) suggest that treatment should
start as soon as this condition is
identified. Lépez-Gatius et al. (2002)
propose a successful approach that
consists of early treatment during
postpartum for multiparous dairy cattle
that display ovarian cysts and delayed
treatment (until the end of the pre-
service period at least) for primiparous
dairy cattle in order to allow eventual
spontaneous recovery to take place. In
our study, the low reproductive
performance of multiparous dairy
cattle that spontaneously recovered
from ovarian cysts suggests that
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treatment should be initiated as soon
as this condition is diagnosed.

CONCLUSION

The GnRH analogue or Ovsynch
protocol used for treating follicular
cysts in multiparous dairy cattle that
are not responding to a single dose of
GnRH (Day 0) «can generate
improvement in the conception rate.
Also, in luteal cysts the 12-day
Presynch protocol can improve the
conception rate and the pregnancy rate
in multiparous dairy cattle that are not
responding to a single dose of PGF2a.
Although spontaneous recovery from
cysts does occur, an efficient
reproductive response can be obtained
by initiating treatment as soon as this
condition is diagnosed. Furthermore,
this strategy can reduce the excessive
use of hormones in the dairy industry,
with supplementary hormonal doses
only being administered by the
Ovsynch and 12-day Presynch
protocols for those dairy cattle
diagnosed with ovarian cysts that do
not recover after a single hormonal
dose.
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