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Abstract

The objective of this study was to investigate how follicular dynamics are affected by changing the initial injection times of PGF2a and
GnRH in the Cosynch protocol in Montofon cattle that have been administered presynchronization. Initially, all cattle whose corpus luteum
was identified were administered an injection of PGF2a. Six days after estrus was identified, the Cosynch protocol was started. In keeping
with this, Group | (Gl; n=9) was administered GnRH on day 0 and PGF2a 7 days later. Fifty-six h later, artificial insemination was performed
and GnRH was injected. In the second group of cows (Gll; n=10), PGF2a was administered in the Cosynch protocol 8 days after the first GnRH
injection. Fifty-six h later, artificial insemination was performed and GnRH was injected. Development of the follicle and the corpus luteum was
monitored each day with ultrasonography. On days 6, 7 and 8 of the procedure, a statistically significant difference in the follicle diameters was
identified between the groups (P<0.05). No significant difference between the groups was identified in the dominant follicle diameter during
artificial insemination (P>0.05). In conclusion, we determined that for cattle administered the Cosynch protocol on the 6th day of the sexual
cycle, extending the application time of PGF2a by one day in did not affect the size of the Graafian follicle.
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. Presenkronizasyon ile Ostrusu Uyarilan Montofon Irki
Ineklerde Seksiiel Siklusun Erken Luteal Doneminde Uygulanan

Cosynch Protokoliinde PGF2a ve GnRH Uygulama Zamaninin
Degistirilmesinin Follikiiler Dinamik Uzerine Etkisi

Ozet

Bu calisma ile presenkronizasyon olusturulan Montofon irki ineklerde Cosynch protokoliindeki ilk GnRH ile PGF2a uygulanma arasi
zamaninin degistirilmesinin follikiiler dinamikleri Gizerine etkisini arastirmak amaclanmustir. ilk olarak corpus luteum belirlenen tiim ineklere
tek doz PGF2a enjekte edildi. Ostrus tespitinden sonraki 6. giiniinde Cosynch protokoliine baslandi. Bu dogrultuda Grup 1'de (Gl; n=9) 0.
giin GnRH, 7 giin sonra PGF2a enjekte edildi. Bu uygulamadan 56 saat sonra suni tohumlama yapildi ve GnRH enjekte edildi. ikinci gruptaki
ineklerde (GlI; n=10) ise Cosynch protokoliindeki PGF2q, ilk GnRH enjeksiyonundan 8 glin sonra uygulandi. Bu uygulamadan 56 saat sonra
suni tohumlama yapildi ve GnRH enjekte edildi. Follikiil ve corpus luteum gelisimi ultrasonografi ile guinliik takip edildi. Uygulamanin 6, 7 ve
8. glinlerinde gruplar arasinda follikiil caplarinda istatistiksel olarak dnemli bir fark belirlendi (P<0.05). Suni tohumlama sirasinda dominant
follikdl capi buylkliginde gruplar arasinda fark belirlenmedi (P>0.05). Sonug olarak, sekstiel siklusun 6. gliniinde Cosynch protokolii
uygulanan ineklerde PGF2a uygulama zamaninin bir giin uzatilmasinin graaf folliktiltiniin byuklGgiinu etkilemedigi belirlendi.
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INTRODUCTION

For cattle to be able to calve every year, it is very
important that signs of estrus be regularly monitored and
to identify the best time for artificial insemination (Al)
accordingly. Reproductive performance is limited on most
farms because they fail to identify the signs of estrus more
than 50% of the time. The rate of identifying estrus is low
because the external signs of estrus are short and infrequent,
as well as the fact that protocols for identifying estrus are
limited . Pursley et al.”? developed the Ovsynch protocol
to eliminate these problems in cattle. The Ovsynch protocol
ensures follicular development and maturation of follicles
during luteolysis prior to ovulation 23, With the first GnRH
injection, the existing dominant follicles start ovulation
and approximately 2 days later a new wave of follicles
begins ™. At this time, one follicle gains dominance and
the other large follicles (subordinate) undergo atresia. This
separation occurs 6 days after the first GnRH injection ©4l.
In the Cosynch program, which is a modified form of the
Ovsych program, Al is performed at the same time as the
second GnRH injection. A number of studies performed
by researchers on cattle have reported pregnancy rates of
22.6%-58.5% with the Ovsynch and Cosynch synchronization
programs Y. It has been observed that changing the
time of the second GnRH injection in the Ovsynch and
Cosynch synchronization protocols has an effect on the
pregnancy rates for lactating milk cows. In addition, it
has been determined that pregnancy rates are higher in
cows administered Ovsynch 56 (second GnRH injection
administered 56 h after the PGF,, injection). Furthermore,
it has been reported that cows administered Cosynch 48
(Al performed with the second GnRH injection 48 h after
the PGF,, injection) had higher pregnancy rates than
those administered Cosynch 72 (Al performed with the
second GnRH injection 72 h after the PGF,, injection) 7.
Pursley et al.”? achieved the highest pregnancy rate in
the Ovsynch protocol with insemination performed 16 h
after the second GnRH injection. Similarly, an increase
in pregnancy rates was achieved by administering the
Ovsynch protocol after 12-14 days in cows receiving PGF,,
treatment at an interval of 14 days .

The objective of this study was to examine Montofon
cows whose estrus was stimulated with presynchronization
and investigate the effect on follicular dynamics starting
the Cosynch synchronization program in the early luteal
phase (the 6™ day) of the sexual cycle and administering
the PGF,, injection in the Cosynch protocol 8 days after the
first GnRH injection.

MATERIAL and METHODS

Animals

This study was approved by the Kafkas University Local

Ethics Committee for Animal Experiments, Kars, Turkey
(KAU-HADYEK; 2010/04-09).

This study was performed on 19 clinically and
gynecologically healthy Montofon cows who were at
least 45 days postpartum and were fed on dry grass and
concentrate feed (minimum of 88% dry content, minimum
of 16% crude protein, maximum of 14% crude cellulose,
maximum of 9% crude ash, maximum of 1% HCl acid-
insoluble ash, approximately 1.6% calcium, 0.4% phosphor,
0.4% sodium, 1% NaCl and 2.500 kCal/kg of metabolic
energy). Rectal and ultrasonography examinations (Titan®,
Sonosite, USA, 5 MHz) were used on all cows to verify
that uterine involution was complete in postpartum
period. After the corpus luteum was identified in the cow
during the ultrasonographic examination, PGF,, (2 ml, IM,
0.075 mg, D-Cloprostenol, Dalmazin®, Vetas, Turkey) was
administered and an electronic heat detection device
(DEC®, IVM, France) able to identify the start time of estrus
with an accuracy of 2 h was attached to the sacrum in
order to identify signs of estrus. The day that estrus began
was recorded as day 0 of the sexual cycle and the Cosynch
protocol was started on day 6 (in the early luteal phase
of the estrus cycle). After starting the Cosynch protocol,
ultrasonographic measurements were made every day
on both groups of cows to determine the sizes of the
follicles and corpus luteum on the ovary. Measurements
were made after identifying the follicle or CL that had the
largest diameter on the screen. Daily ultrasonographic
examinations were continued from the beginning of the
Cosynch protocol until fertilization occurred. Furthermore,
6 days after Al, ultrasonography was used to investigate
the presence of the corpus luteum to determine whether
or not ovulation had occurred. In addition, body condition
scoring (BCS) was measured for the groups from the
beginning of the study using a 5-point system with
quarter-point increments 1'%,

Study Procedure

Group | (GI): This group of cows (n=9; average age of
5.0+0.5 years; BCS: 3.2+0.3; average milk production:
8.1£0.9 L) was administered a single dose of PGF,, for the
purpose of presynchronization. The Cosynch protocol was
started on the sixth day of the cycle after signs of estrus
were identified in a given cow. According to this protocol,
GnRH (2 mL, IM, 25 ug, Lecirelin acetate, Dalmarelin®,
Vetas, Turkey) was administered on day 0. Seven days later,
PGF,, (2 mL, IM, 0.075 mg, D-Cloprostenol, Dalmazin®,
Vetas, Turkey) was administered, followed by Al and a
GnRH injection 56 h after that (Fig. 1).

Group Il (GllI): This group of cows (n=10; average age
of 5.0+0.5 years; BCS: 3.1+0.3; average milk production:
8.8+0.9 L was administered a single dose of PGF,, for
the purpose of presynchronization. As in Gl, the Cosynch
protocol was started on the sixth day of the cycle after
estrus symptoms were identified in a given cow. In contrast
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to the first group, however, this group was administered
PGF,, 8 days after the GnRH injection. Fifty-six hours after
prostaglandin F,, was administered, Al was performed and
GnRH was administered. In this group, it was not possible
to perform Al on one animal because it developed severe
diarrhea (Fig. 2).

Statistical Analysis

Statistical analysis of the findings obtained in the study
was performed using the SPSS 16.0 statistical program.
One-way ANOVA was used in the statistical analysis of
follicle sizes, corpus luteum diameters, BCS, age and
milk production for the groups. Chi-square was used for
statistical analysis of the ovulation rate and accessory
corpus luteum development rate. P<0.05 was considered
to be statistically significant.

RESULTS

Dominant follicle sizes in the cows during the first
application of GnRH in the Cosynch protocol were found
to be 12.3+3.3 mm in Gl and 12.4+2.2 mm in Gll. At that
same time, the size of the corpus luteum (CL) was observed
to be 20.4+£3.2 mm in Gl and 20.5+3.8 mm in Gll. No

Table 1. Follicle, CL diameters and ovulation in the groups on different days

statistically significant difference was found between the
groups (P>0.05) with regard to the sizes of the dominant
follicle and CL during the first administration of GnRH in
the Cosynch protocol. For both Gl and Gll, development of
an accessory CL was not identified in 2 cows. No statistically
significant difference was found between the groups
(P>0.05) with regard to the sizes of the dominant follicle
and CL during administration of PGF,, in the Cosynch
protocol (day 7 for Gl and day 8 for Gll). In addition, no
statistically significant difference was found between the
groups with regard to the follicle size in measurements
performed 24 h after PGF,, was administered in Gl and GlI
(14.2+£1.0 and 13.0+2.0; P>0.05; Table 7).

It was determined that there was no statistically
significant difference in GI's follicle size as compared with
Gll as of day 4 of the study (P=0.06). However, follicle
diameters were found to be statistically different between
the groups on days 6, 7 and 8 (Fig. 3; P<0.01).

Fig. 4 shows the follicle sizes measured in the daily
ultrasonographic examinations of the ovary after the
Cosynch protocol was started (day 0) in Gl and Gll, while Fig.
5 shows the CL diameters. In our study, we determined that
the subordinate follicles began to undergo atresia after

Tablo 1. Gruplarin farkli giinlerdeki folliikiil ve CL ¢aplari ve ovulasyon oranlari

Parameters e e P

Size of dominant follicle during the first administration of GhnRH (mm) 12.3+£33 12422 P>0.05
Size of CL during the first administration of GnRH (mm) 20.4+3.2 20.5+3.8 P>0.05
Rate of developing an accessory CL (%) 77.7 (7/9) 88.8 (8/10) P>0.05
Size of dominant follicle during administration of PGF,. in the Cosynch protocol (mm) 13.3+1.3 12.0+2.2 P>0.05
Size of CL during the administration of PGF.. in the Cosynch protocol (mm) 23.2+5.1 22.4+3.7 P>0.05
Size of the Graafian follicle during artificial insemination (mm) 14.4+1.2 13.5+1.9 P>0.05
Ovulation rate 6 days after artificial insemination (%) 75 (7/9) 100 (9/9) P>0.05
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Fig 4. Follicle development in Gl and Gl during the period lasting from the beginning of the Cosynch protocol until the time artificial insemination
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Fig 5. Corpus luteum development in Gl and GlI during the
period lasting from the beginning of the Cosynch protocol
until the time artificial insemination was performed (CL:
Corpus luteum)

Sekil 5. Gl ve Gll'de Cosynch protokolili baslangicindan suni
tohumlama yapilincaya kadar gegen siirede corpus luteum
gelisimi (CL: Corpus luteum)

10

day 6 of the protocol in Gl (8.2+2.7 mm) and after day 7 in
Gll (8.3x2.4 mm) (Fig. 4). Measurements taken on these

days did not reveal any statistically significant difference
between the subordinate follicle diameters (P>0.05).
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DISCUSSION

The response to administering GnRH in cows varies
depending on the development phase of the follicle.
Ovulation occurs 100% of the time from a follicle that is
developing with GnRH, 33% of the time from a follicle in
the static phase and 1% of the time from a follicle that is
in the regression phase 213, It has been reported that the
pregnancy rate is higher when

the Ovsynch protocol is administered between days
5-12 of the sexual cycle in dairy cows. Starting the Ovsynch
protocol in the late luteal stage may cause estrus before
the second GnRH injection as well as premature CL
regression. As a result, an abnormal CL may develop
from the ovulating follicle, producing a small amount of
progesterone, which can cause a reduction in pregnancy
rates B In our study, we started the Cosynch protocol on
day 6 of the cycle in order to achieve the best follicle for
ovulation.

Follicular waves are optimally synchronized for some
cows in the Ovsynch protocol, but they are not sufficiently
synchronized for other cows. Insufficient development of
follicular waves depends on the initial response to GnRH.
Differences in the dominant follicle’s development stage
when the second GnRH is administered causes negative
results "4, Presynchronization with PGF,, prior to starting
the Cosynch protocol has been observed to increase the
pregnancy rate in multiparous cows ®. Studies on cows
that have been administered presynchronization have
reported follicle diameters of 15.5 mm ' and 14.4 mm 1'%
during the first GnRH injection administered in the
Ovsynch protocol. Furthermore, the ovulation rate was
found to be 69.5% after this procedure ", In our study, we
found the dominant follicle to be 12.3 mm in Gl during the
first GnRH injection administered in the Cosynch protocol
and 12.4 mm for GIl in which PGF,, was administered at
a different time. Furthermore, the ovulation rate after
administering GnRH was found to be 77.7% and 88.8%,
respectively (P>0.05). In our study, measurements taken
on days 6, 7 and 8 revealed that dominant follicle dia-
meters were larger in Group | than Group Il and we found
that there was a statistically significant difference between
these follicles. In one study performed on heifers, the
PGF,, injection time was changed (7 or 8 days after the
first GNRH injection) and progesterone was administered
during this time period. In that study, follicle diameter was
found to be 13.5 mm before ovulation and the ovulation
rate was reported to be 100% in the heifers in all groups "7,
In addition, preovulatory follicle diameters of 14.0 mm 1!
and 15.7 mm ['® have been reported during the second
GnRH injection administered in the Ovsynch protocol
with presynchronization. Furthermore, the ovulation rate
was found to be 96.2% after the second GnRH injection ',
In our study, we also found the preovulatory follicle
diameter to be 14.4 mm and 13.5 mm, respectively, during

the second GnRH injection in both groups. We found the
ovulation rate to be 75% in Group | and 100% in Group II.
Ourfindings are similar to the results of the aforementioned
study. Assey et al."® found the average corpus luteum
diameters to be 20.8+0.1 mm at day 7 after PGF,, injection
in cows. Similarly in mentioned study, we found the
corpus luteum diameters to be 23.2+5.1 mm in Group |
and 22.4+3.7 mm in Group ll. Rastegarnia et al." found
the average corpus luteum diameters to be 12.5+0.29 mm
in river buffalo while administering PGF,, in the protocol.
Based on this data, we found the corpus luteum diameters
to be larger when PGF,, was administered. Similar to our
findings, Bulbul et al.?” found no effect on the diameter of
CL following initiation of the Ovsynch protocol between
on day 0 and 8 of sexual cycle in Montofon cows.

In a study performed on cows that were administered
the Cosynch protocol, follicle size at ovulation when
administering GnRH 56 h after the PGF,, injection was
found to be smaller than Cosynch 72 and larger than
Cosynch 48 1. Ovulation of the maturing dominant follicle
is stimulated with the first GnRH injection and a new
follicular wave is produced within approximately 2 days .
In both groups in our study, the existing dominant follicles
ovulated with the first GnRH injection, followed by a new
follicular wave 2 days later. Studies on follicle dynamics
have observed a significant difference in growth of the
dominant follicle and the subordinate follicle by 6 days
after the GnRH injection. It has been reported that in the
following days, the subordinate follicle will undergo atresia
while the dominant follicle will develop even further for
ovulation. It has been observed that the subordinate
follicle grows approximately 8 mm and then becomes
smaller, in contrast to the dominant follicle ®¢.. Similarly,
our study also found that the subordinate follicles in
both groups grew approximately 8 mm and then became
smaller. Furthermore, these follicles began to undergo
atresia on day 6 in Group | and on day 7 in Group Il.

In conclusion, our study determined that changing
the injection time of PGF,, after the first GnRH injection
in the Cosynch protocol does not affect the follicle size at
ovulation.
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