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Abstract

The present study was designed to investigate
the influence of pre-treatment follicular size
on the reproductive response of dairy heifers
after PGF2a injection and GnRH
administration on the day of artificial
insemination (Al). After transrectal ultrasound
examination, fifty-two dairy heifers bearing
corpus luteum (CL) were selected and divided
into three groups: Group | (n=19) with small
follicles (2-5 mm); Group Il (n=18) with
medium follicles (6-9 mm) and Group |11
(n=15) with dominant follicle (10-12 mm).
Each group was administered 500 mg PGF2a
immediately after ultrasound examination
(Day 0) and 100 pg GnRH at the time of Al,
performed 80 hours after PGF2a injection. A
second ultrasound examination was done early
morning on Day 3 (72 h) after prostaglandin
treatment and presence of a pre-ovulatory
follicleand clinical estrussignswererecorded.
All inseminated heifers were monitored to a
clinical estrus expression by daily observation
and new Al was made in the cases of
spontaneous estrus detection. Ultrasound
pregnancy diagnosis was done on Day 30 and
on Day 70 after the first Al. Heifers with

medium and dominant follicles showed a
better (P<0.05) reproductive responsein terms
of uterine tone, relaxation of cervix, and
pregnancy rate after induced estrus. These
findingsindicated that pre-treatment follicular
size has influence on prostaglandin induced
estrus characteristics and pregnancy rate
following GnRH administration on the day of
Al in dairy heifers.
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Introduction

Hormonal manipulation of estrouscycle
and artificial insemination are used
successfully for improvement of
reproductive efficiency in dairy herds
(Odde, 1990; Whisnant et al., 1999;
Mapletoft et al., 2003; Sartori et al.,
2008; Alnimer et al., 2011). Effective
management of reproduction requires
optimization of insemination processand
preparing of replacement heifersontime
(Rajala-Schultz et al., 2000). However,
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most of the heifers areinseminated after
spontaneousestrus (Purdley et al., 1995).
One of the mean reasons for less than
expected reproductive improvement
from Al is inadequate estrus detection
and the consequent failureto inseminate
within the optimal period (Erven and
Arbaugh, 1987; Caraviello et al., 2006).
In organized dairy rearing systems, this
problem can be partly overcome by
estrus synchronization programs coupled
withtimed Al.

One widespread method for estrus
synchronizationincludessingleinjection
of luteolytic dose PGF2a in animals
bearing CL (Stellflug et al,. 1975; Sirois
and Fortune 1988). Application of
PGF2aduring luteal phase of the estrous
cycleleads to estrus expression with or
without ovulation from day 3 to day 5
daysafter treatment (Larson et al., 1996;
Martinez et al., 2000). Another schedule
is a double administration of
prostaglandin (PGF2a) 11 or 14 days
apart (Macmillan and Henderson, 1984,
Morbeck et al., 1991). Regardless of
this, the interval between PGF2a
injection and ovulation israter variable
which leads to insemination out of the
optimal period and low conception rate
(Archbald et al., 1992; Xu and Burton,
1999). The problem is explained with
different stage of follicles at the start of
the treatment (Thatcher et al., 1996;
Larson et al., 1996; Lamb et al., 2006).

A combination of gonadotropin-releasing
hormone (GnRH) and PGF2a has been
used in many estrus synchronization
protocols to improve conception and

pregnancy ratein dairy heifers(Moreira
et al., 2000; Rivera et al., 2004;
Tasdemir et al., 2011). Ovsynch program
have been devel oped for timed artificial
insemination (TAI) without estrus
detection. Thetreatment includes GhnRH
injection on Day 0, PGF2a on Day 7,
and second GnRH on Day 9, followed
by timed Al (TAI) Oto 24 hlater (Purdey
et al., 1995; Schmitt et al., 1996).
Alternative version of the previous
program is Co-Synch protocol, but Al
hasto be made on the day of the second
GnRH administration (Geary and
Whittier, 1997). The success of both the
schedules also depends on follicular
development (Moreira et al., 2000).
Application of pre-synchronization
before the onset of GhRH-PG (Sterry et
al., 2007; Stevenson, 2011) could be
effectivein heifers, but rises significant
treatment cost (Whisnant et al., 1999).

Most of the synchronization programs
including GnRH and PGF2a have been
applied successfully in lactating dairy
cows but low results were registered in
heifers (Savio et al., 1988; Pursley et
al., 1997, 1998; Demdiral et al., 2006).
According to Riveraet al. (2005) dairy
heifers could express estrus close to the
PGF2a injection, thereby causing
asynchrony at TAI. Furthermore greater
percentage of the heifershasthreewave
follicular growth patterns (Wolfenson et
al., 2004; Scihtar et al., 2010) that could
be areason for reduced effect of estrus
synchronization.

In dairy cows various authors (Dolezel
et al., 2002; Bartolome et al., 2005;
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Herlihy et al., 2012; Gumen et al., 2012)
applied ultrasound determination of
ovarian status before treatment. Similar
investigations have been madein heifers
by Moreira et al. (2000) and Demral
et al. (2006) before Ovsynch and
Cosynch protocols. The attempts for
optimization of TAIl programsin dairy
heifers continue to be developed
(Krueger and Heuwieser, 2011,
Tasdemir et al., 2011), but the results
are still debatable. According to
Macmillan (2010), nutrition and
environmental factors like heat stress
have profound effects on the physiology
and metabolism of the high producing
dairy animals and different estrus
synchronization protocol s have not been
able to overcome the consequences of
lowered fertility.

The current study describestheinfluence
of follicular size on the reproductive
response of dairy heifers after PGF2a
injection and GNRH administration on
the day of artificial insemination.

M aterialsand methods

Forty dairy heifers from Bulgarian
Brown cattle breed and twenty
crossbreds (Bulgarian Brown x Red
Holstein) without estrus behavior during
the monthly observation were presented
to a transrectal ultrasonography. The
examination was made by ultrasound
scanner SonoScape A5 Vet (SonoScape
Co. LTD, Shenzhen, China) and 7-12
MHz linear transducer and ovarian
status was recorded. Fifty-two animals
bearing corpus luteum in one of the
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ovaries were selected and divided into
threegroups. Group | (n=19) with small
follicles (2-5mm); Group Il (n=18) with
medium follicles (6-9 mm) and Group
[11 (n=15) with dominant follicle (10-12
mm). All heiferswereclinically healthy
with 380-400 kg body weight, aged 18-
24 months and body condition scores
3.5-4 by the scale of Edmonson et al.
(1989). The experiment was carried out
in the hot season (July-September).

Thetreatment included administration of
500 mg PGF2a (2 ml PGF Veyx forte,
Veyx-Pharma GmbH, Schwarzenborn,
Germany) immediately after ultrasound
examination (Day 0) followed 80 hours
latter by 100 pg GnRH (Depherelin,
Veyx-Pharma GmbH, Schwarzenborn,
Germany) at time of Al. A second
ultrasound examination was carried out
early morning on Day 3 (72 h) after
prostaglandin treatment and the presence
of a pre-ovulatory follicle (diameter >
12 mm) wasrecorded. Theclinical estrus
signs(good uterinetone; ease of cervical
passage and cervical mucous discharge)
were determined by the methods of
Stevenson et al. (1983) and Loeffler et
al. (1999). Artificial insemination was
done with frozen semen from one high
producing bull. Post Al, all inseminated
heiferswere monitored for clinical estrus
expression by daily observations - three
times per day. In a case of spontaneous
estrus detection each animal was
inseminated artificially during the
standing phase. Ultrasound pregnancy
diagnosis was done on Day 30 and on
Day 70 after the first Al.
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Reproductive response endpoints
included detection of a pre-ovulatory
follicleand presence of theclinical estrus
signs at the day of first Al, pregnancy
rate after induced and spontaneous
estrus, pregnancy rate at day 30 and
pregnancy lossesfrom day 30to 70, total
valueof each reproductive parameter and
overall pregnancy rate for all
experimental period.

Statistical analysiswas performed with
the Stat-Soft 1984—2000 Inc. statistical
software (Copyright ©1990-1995
Microsoft Corporation) by a non-
parametric analysis for comparison of
proportions, using Student’st-criterion.
Differenceswere considered significant
at the P<0.05 level.

Results

Theresultsfrom the study are presented
in Table 1. On the day of first Al pre-
ovulatory follicle was observed in
68.4%, 83.3% and 66.7% of animals
in groups with small, medium and
dominant follicles, respectively. Total
value of 70.1% was calculated for all
52 heifers.

A good uterine tone was determined in
68.4% of casesfrom groups|. Thisvalue
differed significant (P<0.05) than values
in group Il (94.4%) and group 111
(100%). The cases of ease of cervical
passage (100%) ingroup |1 and 111 were
much morethan these (68.4%) in group
| (P<0.05). The percentage of animals
in group | (47.4%) exhibiting cervical
mucus discharge was similar to that in
group Il (55.6%). Insignificantly

increase (73.3%) wasnoted inthe heifers
with adominant follicle. Total values of
uterine tone, ease of cervical passage,
and cervical mucus discharge were
86.5%, 88.5% and 57.5%, respectively.

The pregnancy rate after induced estrus
42.1% in group | was significant lower
(P<0.05) than pregnancy rate 72.2%in
groups Il and 66.7% in group 11, but
statistically difference between the last
two groups was not determined.

The percentage of non-conceived
animalsafter Al expressing spontaneous
estruslatter wasamost identical, 21.1%,
16.7% and 20% infirst, second and third
group, respectively. Total pregnancy rate
was 59.6%.

Pregnancy lossesfrom day 30to 70 were
the lowest in group Il (11.1%) and
similar to that (13.3%) in group |11, but
differed (P<0.05) than received values
(36.8%) in group |. Moreover, three
heifers with small follicles at the start
of treatment were presented with ovarian
cysts during the ultrasound on Day 30
after Al.

The pregnancy diagnosisafter the second
ultrasonography was negativein 21.2%
of animal. All positive diagnoses from
Day 30 were confirmed. Overall,
pregnancy rate after induced and
spontaneous estrus 88.9% (15/18) in
heiferswith mediumfollicleswassimilar
to pregnancy rate 86.7% (13/15) in
animals with dominant follicle. The
percentage (63.3%) in group with small
follicles was less than the above two
valuesin P<0.05.
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Discussion

The present study shows that follicular
development at the beginning of the
PGF2a treatment influence reproductive
response of dairy heifers. Regardless of
corpusluteum presencefollicular sizeis
an important factor to development of a
pre-ovulatory follicle after this
treatment. This confirms data of Rivera
et al. (2004) in dairy heifers and Dole
etal. (2002) indairy cowsto differences
in follicular growth depending on their
size at day of prostaglandin injection.

Our results indicate that pre-ovulatory
follicleisavailablein 70.1% of animals
at 72" hour after prostaglandin treatment
with the lowest values (66.7%) in the
heifers with a dominant follicle at the
beginning. It isin agreement with study
of Leitman et al. (2008) who report to
mean interval from PG to ovulation of
77.2+4.32 hours. The absence of pre-
ovulatory falliclesin animalsfrom group
| could be due to incomplete luteal
regression after PG2a administration.
Incomplete luteal regression and slow
follicular growth in dairy heifers after
PG treatment is stated by Rivera and
Frike (2002) and Rantala et al. (2009).
However, some heifers without pre-
ovulatory folliclein group Il (n=2) and
I (n=3) showed good uterinetone, ease
of cervical passage without a visible
corpusluteum into the ovariesthat could
correspond with earlier ovulation.
According to Dol et al. (2002) large
follicles presented at the time of
prostaglandin treatment ovulated very
early.

The current datashowsthat animalswith
a dominant follicle at the start of the
treatment have predominancein cervical
mucous discharge. We suggest that
longer exposition of the animals from
group three of estrogensfrom dominant
follicle corresponds with more
vigorously discharge from the cervix.
Herlihy et al. (2012) anounced that
increased preovulatory follicle size and
greater circulating concentrations of E,
isdueto alonger period of preovulatory
follicle growth. Nevertheless we
consider that itisnot prerequisiteto high
pregnancy rate using GnRH for
induction of ovulation, which is
confirmed from obtained pregnancy rate
results.

The pregnancy rate after induced estrus
in heifers with small follicles was less
than obtained pregnancy rate, when
medium and large follicles are present
in the ovaries. It could be caused from
insufficient maturation of a follicle at
time of GnRH administration and
absence of ovulation. The time from
PGF2a administration to ovulation was
dependent on the maturity and size of the
most emergent dominant follicle,
because asmall dominant follicle takes
longer to grow into an ovulatory follicle
(Kastelic and Ginther, 1991). Moreira
et al. (2000) investigated effect of day
of the estrous cycle at theinitiation of a
timed artificial insemination in dairy
heifers, using Ovsynch protocol. They
demonstrated that frequency of ovulation
after the second injection of GnRHawas
80% for groups with mean follicular
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diameter 4.6-10 mm and 100% for
groupswith meanfollicular diameter 11-
12.5 mm detected at Day 0 of the
synchronization period.

Total pregnancy rate (59.6%) is in
disagreement with the results (35%) of
Pursley et al. (1997) after Ovsynch but
coincide with the reported 59.6% by
Tasdemir et al. (2011), who used two
PGF2a injections 14 daysapart followed
by GnRH at 72h after 2™ PGF24 at the
time of TAl. A similar pregnancy rate
was reported by Krueger and Heuwieser
(2011) after PG2a treatment and Al
during the standing estrus. The present
data also shows that non-pregnant
animals after the first Al could be
inseminated after spontaneous estrusand
most of them became pregnant. It is
confirmed by insignificant differences
between the groups in parameter
pregnancy rate after spontaneous estrus.
Theregistration of significant (P<0.05)
higher percentage of non-pregnant
animalsin group | for all experimental
period could be explained with cysts
diagnosisin three of cases.

Overall pregnancy rate is an additional
indicator for better reproductive
response in presence of medium or
dominant follicle into the ovaries than
small oneat the start of PGF2a treatment
and GnRH administration at time of Al.

In our opinion, selection of dairy heifer
according to ovarian follicular status
before PG-GnRH treatment and TAI
could improve synchronization and
pregnancy rate. The protocol usedinthis

Theriogenology Insight: 3(1):1-10. April, 2013

study shows acceptable reproductive
effects, especialy in animals bearing
corpus|uteum and medium and dominant
follicles at the beginning of the
treatment. It may be used as a schedule
with TAIl and optimization of
reproductive performance in dairy
heifers.

In conclusion, follicular size has
influence on the prostaglandin induced
estrus in dairy heifers. In animals with
corpus|uteum and medium and dominant
follicles, PGF2a administration
followed 80 hours latter by GnRH and
Al has effective reproductive response.
It could be useful to reproductive
performanceimprovement.
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