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Nowadays only 30-50% of inseminated cows actually calve and the majority of pregnancy loses happens during the first 2-3
weeks after insemination. Fertility rate of heifers and cows with average milk production is from 90% to 100%, but in high
producing animals that are influenced by stress, such rate can be reduced to 80%. Our experimental researches were conducted
in conditions of dairy farms of Poltava and Kharkiv regions of Ukraine in summer of 2020. Estrus synchronizing in cows was
started from 50-60 days after calving in Summer time. To prevent Infectious Rinotracheitis, Viral Diarrhea, Parainfluenza 3 in
dairy herds cows were vaccinated with polyvalent vaccinations usually before or at the beginning of dry period. Before estrus
synchronization trans-rectal sonographic examination was done in all cows to determine condition of uterus and ovaries.
During the trial the herd of cows was divided in two groups depending on length of period from calving to estrus synchronizing.
In the first group were cows up to 90 days after calving, in the second group - 91 and more days. We registered that Estrus
synchronization accordingly to OVSYNCH protocol in 50-90 days (first group) and 91 and more days (second group) after the
calving and using Surfagon on day 5 after insemination promote an increasing of cows fertility in the second group on 5.8%
compare to control. At the same time combined using of Surfagon on 5-th and Ainil on 11-th day after insemination in cows of
first group promotes their fertility on 7.5% compare to control animals of this group, and in the second group this increased on
12.6%. At the time of repeated pregnancy diagnostic of cows in 60-65 days there was established absence of previously
determined pregnancy in 5.0-11.0% of animals, that was the evidence of late embryonic death. When Surfagon was used in
cows on day 5 after insemination frequency of embryonic death was decreased in 1.7 times or by 4.7% compare to the control
group of cows. Combined using of Surfagon on day 5 and Ainil on day 11 promoted decreasing of embryonic death in 2.3 times
or by 6.4% (p=0,05).
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Introduction

Nowadays only 30-50% of inseminated cows actually calve (Macdonald et al., 2008; Norman et al., 2009; Dochi et al., 2010).
Majority of pregnancy loses happens during the first 2-3 weeks after insemination, which is more higher compare to pregnancy
terminations in more late terms (Walsh et al., 2011; Gutyj et al., 2017; 2018; Grymak et al., 2020; Roman et al., 2020). Fertility
rate of heifers and cows with average milk production is from 90% to 100%, but in high producing animals that are influenced
by stress (for example due to hit) such rate can be reduced to 80% (Sartori et al., 2010; Diskin et al., 2016). During the period
from conceiving till reaching blastocyst stage by embryo only 45-55% of cows remain pregnant, compare to around 75% in
heifers (Sartori et al., 2010; Walsh et al., 2011). Possibility of embryo development to blastocyst stage is determined by bunch
of factors including quality of oocytes (Chebel et al., 2004; Sartori et al., 2010) and sperm (Saacke et al., 2000), post-partum
period and condition of uterine environment (Lonergan et al., 2016).

Embryo, located in oviduct, produces Interferone-tau that slows down release of luteolytic Prostaglandin F.q (Spencer et al.,
2008). It is thought that ability of uterus to support development of embryo ensures pregnancy continuation (Lonergan et al.,
2010). Microenvironment plays important role for embryo development (Rizos et al., 2002). It has been shown that Progesterone
concentration (Diskin & Morris, 2008; Lonergan et al., 2010), IGF insulin-like factors (Kusky & Ye, 2012) and presence of
pathogenic bacteria (Sheldon et al., 2006) influence embryo survival (Sartori et al., 2010; Walsh et al., 2011). Inability of maternal
pregnancy recognition that leads to luteolytic is thought to be the main reason of embryo death in cattle (Diskin et al., 2008;
Diskin et al., 2016).
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Progesterone concentration depends on quantity of lutein tissue and blood flow through liver, it can be regulated by increasing
of lutein tissue and / or by restricting of Progesterone metabolism (Wiltbank & Pursley, 2014). Low Progesterone concentration
leads to reducing of pregnant cows with high productivity (Diskin et al., 2008). Increased concentration of circulating
Progesterone right after conceiving promotes better embryo development (Satterfield et al., 2006; Carter et al., 2008).
Conceiving during hit stress can be 10-20% (Hansen & Arechiga, 1999) comparing to 50% in other year seasons. Continuous
stress affects reproduction of cows (Rensis et al., 2015) due to quality reduction of oocytes and early embryos (Hansen, 2009).
Oocytes can be damaged under influence of hit stress 105 days prior to ovulation (Torres-Junior et al., 2008) and after ovulation
(Putney et al., 1988).

Non-steroidal anti-inflamatory preparations can slow down release of Prostoglandine F.a by uterine mucosa, consequently
block luteolysis, and prevent early embryo death (Amiridis et al., 2009; Heuwieser et al., 2011). There is no one solid opinion
about efficacy of non-steroidal anti-inflamatory preparations using for increasing of conceiving and prevention of embryonic
death. Some researchers point on positive effect (Merrill et al., 2004; Merrill et al., 2007), others did not see it (Lucacin et al.,
2010; Rabaglino et al., 2010) .

Thus, we checked the hypothesis regarding effect of combined using of preparations that promote Corpus Luteum creation
and those that prevent luteolysis in embryonic period of pregnancy to keep gestation. The purpose of our research was to
determine effect of Surfagon (day 5) and Ketaprofen (day 11) after insemination on conceiving and prevention of embryonic
death in cows during the estrus synchronization depending on post-partum period in summer.

Materials and Methods

Experimental researches were conducted in conditions of dairy farms of Poltava and Kharkiv regions of Ukraine in summer of
2020. Estrus synchronizing in cows was started from 50-60 days after calving in Summer time. To prevent Infectious
Rinotracheitis, Viral Diarrhea, Parainfluenza 3 in dairy herds cows were vaccinated with polyvalent vaccinations usually before
or at the beginning of dry period. Before estrus synchronization trans-rectal sonographic examination was done in all cows to
determine condition of uterus and ovaries. During the trial the herd of cows was divided in two groups depending on length of
period from calving to estrus synchronizing. In the first group were cows up to 90 days after calving, in the second group - 91
and more days. Just to mention here, the second group also contained cows that were not able to be synchronized earlier
because of reproductive organs pathology. In addition, there were animals among the second group that were synchronized
the second time because of pregnancy absence after previous synchronization.

Cows were synchronized by “Ovsynch” protocol using following preparations: day 0 Surfagon was used in dose of 10 ml (50
mcg); day 7 - Estrofan 2 ml (500 mcg); day 9 - Surfagon 5 ml (25 mcg); day 10 - insemination. Accordingly to the estrus
synchronizing protocol the preparations were injected in evening at the same time. Cows were inseminated the next morning
after the second injection of Surfagon accordingly to the protocol. After insemination cows were divided in three subgroups:
two research groups and one control group. Cows of the first research subgroups were injected with Surfagon in dose of 10 ml
(50 mcg) on day 5 after insemination. Cows of the second research group were injected with 10 ml (50 mcg) of Surfagon on day
5 after insemination and Ainil (active ingredient is Ketoprofen) in dose of 3 ml on 100 kg of body weight on day 11 after
insemination. Cows of control subgroups were injected at the same terms with isotonic solution of NaCl as a placebo.

Table 1. Scheme of conducted researches.

Sonographic examination of uterine condition and ovaries before estrus synchronizing
Insemination of cows after estrus synchronizing by “Ovsynch” protocol
| group of cows before 90 days after calving Il group of cows more than 90 days after calving
I Il Il subroups I Il Il subgroups
First pregnancy diagnostic in 30-32 days after insemination. Cows conceiving determination.
Second pregnancy diagnostics in 60-65 days after insemination. Determination of late embryonic death frequency.

Notes: | subgroup - Surfagon 5-th day after insemination; Il subgroup - Surfagon 5-th day, Ainil 11-th day after insemination; Ill subgroup -
placebo, control.

Pregnancy diagnostic by ultrasound scanner CTS-800 on day 30-32 after insemination was performed in all subgroups.
Repeated pregnancy diagnostic was done in 60-65 days after insemination. Depending on pregnancy diagnostics results
conceiving of cows was determined. In addition, comparing analysis was done regarding efficacy of prevention of late
embryonic death in cattle.

Results

In general, conceiving of control groups with estrus synchronization was 35.9%. However, conceiving rate of the second control
group was higher by 10.2% (p = 0.05) compare to animals of the first control group.

In cows of first and second group with estrus synchronization and injection of Surfagon on day 5 after insemination, conceiving
rate did not significantly differ from control group of cows, but in cows of the second group it was 5.8% higher. However, in
cows of the second group, where Surfagon was used, conceiving was significantly higher by 16.1 % (p = 0.01) compare to these
animals of the first group.
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Table 2. Conceiving of cows with estrus synchronization and using of GnRH and NSAID after insemination

First group Second group
bata Synchronized Conceived % Synchronized Concelvec(I%
Surfagon, day 5 178 55 30,9 202 95 **47,0
Surfagon+Ainil days 5+11 195 75 38,5 199 107 **53,8*
Control 203 63 31,0 187 77 *41,2
Total 576 193 33,5 588 279 **%47,4

Notes.:* p = 0.05; ** p > 0.01; *** p > 0.001 - before figure compare to cows of the first group, after figure - to control group

Using of Surfagon on day 5 and Ainil on day 11 after insemination in cows of the first group with estrus synchronizing in 50-90
days after calving promotes increasing of their conceiving rate by 7.5% compare to animals of control group but there was no
statistically detected difference, but in animals of the second group it increased by 12.6% (p = 0.01) compare to cows of control
group. In general, conceiving of trial cows of the first and the second group was 46.2% and was in 10.3% (p > 0.01) higher than
in control group animals.

Concluding received results it was possible to make a statement that synchronizing estrus in 50-90 days and 91 and more days
after calving and Surfagon injection on day 5 after insemination promote increasing of conceiving rate of the cows in the second
group by 5.8%. Combined using of Surfagon on day 5 and Ainil on day 11 after insemination in cows of first group promote
their conceiving by 7.5% compare to control animals of this group, and in the second group of cows - by 12.6%.

During the second pregnancy diagnostic of cows in 60-65 days after insemination absence of previously detected pregnancy in
5.0-11.4% of animals was noted. For instance, using of Surfagon after insemination reduced the number of pregnant cows by
2.7%, Surfagon and Ainil - by 2.3%, in control group by 4.1%.

Table 3. Prevention of late embryonic death in cows by different methods after insemination and synchronization

Pregnancy Pregnancy
L diagnostics days diagnostics days Embryonic death
Data Synchronization 30-32 60-65
% % %

Surfagon, day 5 after insemination 380 150 39.5 140 36.8 10 6.7
Surfagon day 5 and Ainil day 11 394 182 46.2 173 43.9*% 9 5.0*%
after insemination

Placebo 390 140 35.9 124 31.8 16 114
Total 1164 472 40.5 437 375 35 7.4

Notes. * p = 0.05 - compare to cows of control group

In cows with the Surfagon was used on day 5 after insemination the frequency of embryonic death was reduced in 1.7 times or
by 4.7% compare to control group of animals. Combined usage of Surfagon on day 5 and Ainil on day 11 promoted reduction
of embryonic death in 2.3 times or by 6.4% (p > 0.05). If in cows that were injected with Surfagon on day 5 after insemination
frequency of embryonic death did not differ statistically from control group of animals, but in cows with combined using of
Surfagon and Ketoprofen it was significantly lower (p > 0.05).

Discussion

Conceiving of cows in control group with estrus synchronization was 35.9% and that was similar with other researches
(Macmillan, 2010) obtained by using “Ovsynch” protocol. Conceiving rate of cows in the second control group was higher
compare to the cows of the first control group, that could be explained by prolonged post-calving period (Azawi, 2008), reduction
of bacterial microflora in uterus (Elkjeer et al., 2013) and renewing of reproductive cyclicity after calving (Garcia-Ispierto & Lépez-
Gatius, 2014; Stangaferro et al., 2018). It is known that conceiving of cows with corpus luteum presence in ovary before estrus
synchronization is higher than in non-cycling ones (Gumen & Seguin, 2003; Gumen et al., 2003).

In cows of the first and second group with estrus synchronization and Surfagon injection on day 5 after insemination conceiving
did not differ from control group cows. However, in cows of the second group were Surfagon was used conceiving rate was
statistically higher, which pointed on increased efficacy of GnRH analog Surfagon in later post-calving period and that could be
explained by the same reasons that were in control group of animals (Garcia-Ispierto & Lépez-Gatius, 2014; Stangaferro et al.,
2018). Physiologic and hormonal changes that happen during reproductive cycle, promote renewing of uterine function and
ovaries to optimum level for pregnancy process (Heppelmann et al., 2013).

Increasing of cows conceiving when combine using of GnRH and NSAID happen can be due to creation of additional corpus
luteum and increased production of Progesterone under GnRH influence (Lopez-Gatius et al., 2004) and slowing down of
Prostoglandine F2 alpha release by uterine mucosa (Guilbault et al., 1987). It is known that NSAIDs can slowing down of
Prostoglandine F2 alpha release by uterine mucosa through inhibiting of cyclooxygenases (COX) and prolong of reproductive
cycle (Aiumlamai et al., 1990) because of saving of corpus luteum function (Odensvik et al., 1998). Using of non-steroid anti-
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inflamatory preparation leads to reduction of Prostoglandine metabolism (Geary, 2012), that points on slowing down of
luteolysis (Odensvik et al., 1998), and therefore promotes increasing of conceiving (Rajkumar et al., 2010). Previous our
researches and results obtained by other authors (Travetskii, 2017; Hiseyin Erdem) point on increased conceiving rate in cows
when Ketoprofen is being used after insemination, but late embryonic death wiped out such difference (Sukrt Dursun, 2015),
that possibly could be explained by non-specific (non-selective) action of Ketoprofen on cyclogeneses of both types and not
effective slowing down of Prostoglandine F2 alpha release.

During the second pregnancy diagnostic of cows in 60-65 days after insemination absence of previously determined pregnancy
was noted that was an evidence of late embryonic death and co-indicated with other authors results (Ledoux et al., 2014).

In cows, injected with Surfagon on day 5 after insemination the frequency of embryonic death was not statistically different
compare to control group; in group of cows with combined usage of Surfagon and Ketoprofen it was significantly lower (p >
0.05). This can be explained by creation of additional corpus luteum after injection of GnRH analog - Surfagon (39) and slowing
down of luteolytic Prostoglandine F2 alpha release by uterine mucosa as consequence of NSAD action on cyclooxygenases
(Guilbault et al., 1987).

Conclusions

Combined using of GnRH and NSAID analogs after cows insemination by using “Ovsynch” protocol promotes conceiving
increase due to early and late embryonic death reduction, particularly in animals after 91 days after the calving.

Further researches perspectives. Logically, influence of other preparations applied in different terms and combinations after
the insemination could be studied.
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