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ABSTRACT

The objective of this study was to evaluate the effectiveness of GnRH/PGF-based protecols on reproductive outcomes
of Holstein heifers. Heifers were assigned randomly to either controls (n = 14} or those treated (n = 50) with GnRH (d - 7)
and PGF2a (d (). Heifers that displayed estrus were inseminated (Select Synch, n = 34), and those that did not display estrus
up to 48 h after PGF,, injection received a second GnRH infection and time-inseminated (Ovsynch, n = 16). Conception
rates were 40, 55.9 and 31.3% and overall mean pregnancy rates (P < 0.03) were 64.3, 97.0, and 87 5% for conirol, Select
Synch, and Ovsynch heifers, respectively. Ovsynch heifers had 1.8 + 0.5 and 3.2 + 0.6 ng/ml of serum P4 levels compared to
3.3 £ 0.5 and 3.8 + 0.6 ng/ml for the Select Synch heifers at the times of first GnRH and PGFy, injections, respectively.
Conception rates were 55,6 and 58.3% when P4 concentrations were high compared to 50 and 25% when P4 concentrations
were low at the times of first GnRH and PGF;, injections, respectively. Dairy heifers synchronized with GnRH and PGF»,
should be inseminated at detected estrus, and heifers not displaying estrus up to 48 h afier PGF,, injection should be given a

second GnRH and time-inseminated 16-20 h later.
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INTRODUCTION
T eplacement heifers are the future of the dairy farm
AN(Tenhagen et al, 2005). Reproductive
management of dairy heifers has always been a
challenge. In recent years, a combination of GnRH and
PGF;, has been used to increase the reproductive
efficiency in lactating dairy cows and heifers (Yaniz
et al, 2004). Owulation-synchronization (Ovsynch)
protocol was the first protocol designed to synchronize
ovulation in dairy cows that allows for timed artificial
insemination (TAI) with acceptable pregnancy rates
(Pursley et al., 1993). However, heifers did not
respond favorably as pregnancy rates were 20 to 40%
lower than in heifers allowed to display estrus before
insemination (Schmidit et al, 1996, Pursley et al,
1997). Fewer studies by Peckelhof et al. (2000) and
Tenhagen et al. (2005) assessed the reproductive
outcomes of estrus synchromization in dairy heifers
using GnRH and PGF,, 7 days apart followed by Al
on observed estrus. Some studies have assessed the
effectiveness of synchropizing ovulations using GnRH
and PGF,, followed by TAI in dairy heifers but results
were inconsistent due to low numbers of heifers
(Moreira et al, 2000) or to an unknown
synchronization response {Pursley et al., 1997).
Decreased pregnancy rates in nulliparons heifers on
the Ovsynch protocol could be due to the number of
follicular waves (Pursley et al, 1997} or fo
inconsistent follicular wave emergence (Nebel and
Jobst, 1998). Ovulation of the ovulatory follicle
occurred within 2448 h after the second GnRH
injection in the Ovsynch protocol in dairy cows
(Taponen et al, 1999; Vasconcelos et al., 1999;
Tenhagen et al., 2003, 2005). Greater proportion

(47.1%) of ovulations were detected in dairy heifers
within 18-24 h after the second GnRH injection in the
Ovsynch protocol compared to 10% in Multiparous
cows (Demiral et al., 2006). Therefore, late application
of TAJI and/or aged oocytes could be the reason for
decreased pregnancy rates in the Ovsynch protocol in
dairy heifers (Demiral et al., 2006).

The objective of the cument study was to
evaluate the effectiveness of estras synchronization
protocol that allows for Al based on estrus observation
in Holstein heifers treated with GnRH before PGF,,-
induced luteolysis and estrus (GnRH + PGF,,; Select
Synch) compared to the Ovsynch protocol plus
timed AL

MATERIALS AND METHODS

The current study was conducted in a private
dairy farm (Alalameia for Animal Production and
Land Reclamation) located 90 km south of Alexandria
city on the desert road between Alexandria and Cairo.
All heifers were born in that dairy farm by Holstein
cows imseminated with frozen serzen imported from
USA.
Helfers’ managemeni: All heifers were housed in
open barns in groups of 10 animals based on their age
and body weight. They were raised on heifers’ feed
consisting of silage and concemtrate. Heifers were
allotted randomily to treatment protocols based on their
age and body weight requirements at the start of
treatment. The minimum inclusion age was 13-month
and 350 kg body weight.
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Treatment protocols: The experimental design is
presented in Figure 1. The first group of heifers
{n = 14) did not receive any treatment and served as
control. Heifers in the control group were observed for
signs of behavioral estrus twice daily throughout the
entire treatment period and were artificially-
inseminated (Al) according to the AM/PM rule. Estrus
was synchronized in the rest of heifers (n = 50} with
gonadotropin  releasing hormone (GnRH} and
prostaglandin F,, (PGF,,). Synchronized heifers were
injected with 20 pg of GnRHI (Busereline acetate-
Receptal®) on day (-7), and 0.150 mg PGF,,
(Cloprestenol - Estrumate®) on d (0). Al heifers were
observed for signs of behavioral estrus starting 24 h
after first GnRH injection and continued up to 48 h
after PGF;, injection. Heifers that displayed estrus
were inseminated 8-16 h later (Select Synch; n = 34)
and received no further injections. Heifers that did not
display estrus within the 48 h-timeframe after PGF,
injection were injected with a second injection of
GnRH {Ovsynch, n = 14) and were time-inseminated
16 -20 h after GnRH injection.

Blood collection and Enzyme immuncassays: Blood
samples were collected via tail vein puncture before
hormonal treatments on d -7 (first GnRH injection),
d 0 (PGF,, injection), and d + 2 (second GnRH
injection) in the Select Synch and Ovsynch heifers,
and on the corresponding days in the control heifers.
Blood samples were centrifuged at 3000 rpm for 20
min and sera were harvested and stored at -20°C for
later analysis of progesterone hormone. Progesterone
(P4) was measured in serum samples using Enzyme
Immuneassay kits. Intra and inter assay coefficients of
variation for P4 were 4.4 and 4.3%, respectively.
Conception rates to first service were determined by
ultrasound scanning of uterine contents using an
ultrasound system (Dynamic Imaging Concept MLV,
Livingston, Scotland) equipped with a dual 5.0-7.5
MHz transrectal transducer 35.0 = 5 days after AL
Numbers of services per conception were determined
for control, Ovsynch and Select Synch heifers.
Statistical analyses: Rates of Al submission based on
visual detection of estrus, conception rate (number of
pregnant heifers after synchronized insemination
divided by the number of heifers inseminated), overall
pregnancy rate (%o} (number of pregnant heifers after
the end of Al period), and number of services per
conception to first Al were calculated. Interval from
PGF,, injection (d 0) to first standing of estrus was
calculated. All the preceding variables were analyzed
by GLM procedure in SAS (1999). Categories of P4
(high and low) serum, time of injections (GnRH I,
PGF,,, and GnRH 2), and treatments were used as
main sources of variation on conception rates to first
Al in a separate model (SAS).

RESULTS
Data for conception rates (%) to first service
{CR1), number of services per conception (NSC), and
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overall mean conception rates (CR, %) are presented
in Table 1. Heifers treated with the Ovsynch protocol
had 31.3% conception rate to first service compared to
40.0% and 55.9% for the controls and Select Synch
heifers, respectively. There were no significant
differences in the number of services per conception
(2.3, 1.8, and 1.7) among the control, Ovsynch, and
Select Synch heifers, respectively. Overall mean
conception rates for Select Synch (97.0%) and
Ovsynch (87.5%) heifers were greater (P<0.05) than
controls (64,3%).

Average serum concentrations of P4 (ng/mi) at
the times of first GaRH, PGF., and second GnRH
injections in the control, Ovsynch, and Select Synch
heifers are presented in Table 2. At the time of first
GnRH injection, no differences were detected in the
average serum concentrations of P4 in the three groups
of heifers. However, first GnRH injection resulted in
decreased (P < 0.05) serum P4 concentrations at the
time of PGF,, injection (3.2 and 3.8 ng/ml in the
Ovsynch and Select Synch Heifers, respectively)
compared to controls (6.1 ng/ml). Heifers treated with
PGF,, (Ovsynch and Select Synch) had lower
(P < 0.05) serum P4 concemtrations (1.7 ng/ml} at the
time of second GnRH injection compared to control
heifers (5.7 ng/mi).

Percentages of heifers with decreased serum
progesterone concentration at the time of second
GnRH injection after PGF,, injection were almost
similar (58.3% and 54.6% in the Ovsynch and Select
Synch protocols, respectively). Only 25% of control
heifers had spontaneous luteal regression and
decreased serum P4 concentrations at the time of
second GnRH injection to the Ovsynch and Select
Svnch heifers.

Further relationships between serum P4 and
conception rates are summarized in Figure 2.
Conception rate jn heifers with luteal activity
(P4 > 1.0 ng/ml) before PGF,, injection averaged
55.6% {(45.5 and 71.4% in the Ovsynch and Select
Synch-treated  heifers, respectively). However,
conception rate in heifers that had low (< 1.0 ng/ml)
serum P4 concentrations before PGF,, injection was
50% (100 and 33.3% in the Ovsynch and Select
Synch-treated heifers, respectively). Conception rate in
heifers with luteal activity (P4 > 1.0 ng/ml) at the time
of PGF,, injection was 38.3% (57.1 and 60% in the
Ovsynch and  Select  Synch-treated  heifers,
respectively), and in heifers with low (< 1.0 ng/ml)
serum P4 concentrations was 25% (33.3 and 0.0% in
the Ovsynch and Select Synch-treated heifers,
respectively).

Of all the treated heifers (n = 50), 34 (68%)
were detected in estrus and therefore were inseminated
as {Select Synch) heifers, and as a result fewer
(P < 0.01) heifers 16 (32%) were not detected in
estrus up to 48 h after PGF,, injection and were given
the second GnRH injection and were time-inseminated
(Ovsynch),
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Proportional distribution of estrus behavior in
the Select Synch heifers starting from the date of first
GnRH injection up to 48 h after PGF,, injection is
shown in Figure 3. After PGF,, injection, 29.55 and
38.64% of heifers treated with first GnRH injection
and PGF,, displayed estrus within 24 and 43 h,
respectively. Four more heifers were detected in estrus
on days - 6, - 2, - 1 and 0 of PGF,, injection {(one
heifer each day).

DISCUSSION

Pregnancy rate per Al was reported to be Tower
for heifers treated with Ovsynch than for control group
that were synchronized with PGF,, (Pursiey et al,
1997). This could be explained by a lower ovulatory
response to first GaRH injection and to some other
differences in follicular dynamics of heifers. Some
investigators {Taponen et al., 1999; De Araujo Berber
et al., 2002} also indicated that the presence of CL or
elevated progesterone concentrations at the beginning
of the ovulation-synchronization protocol could be a
determining factor for the success of such protocol.

In the present study, heifers that displayed
esirus after PGF,, injection (Select Synch) had
elevated (3.3 + 0.5 ng/mY) P4 concentration at the time
of first GnRH injection compared to (1.8 + 0.5 ng/ml)
in heifers that did not display estrus (Ovsynch). It has
been demonstrated that the success of the Ovsynch
program is influenced by the stage of estrus cycle
when the first GnRH dose was administered (Keister
et al., 1999; Vasconcelos et al, 1999; Moreira et al.,
2000). Pregnancy rates were increased when dairy
cows were presynchronized with two PGF,, injections
{Moreira et al., 2000) or one PGF,, injection (Cartmilt
et al., 2001) before the start of the Ovsynch protocol.
Presynchronization of the estrous cycle put the cows in
a proper stage of the estrous cycle (early or late
diestrus) before the start of the Ovsynch protocol.

The overall mean conception rates in this study
are in accordance with previous reports showing that
pregnancy rates are higher in heifers with high P4
concentration at the time of PGF,, injection compared
to heifers with low serum P4 concentration.
Furthermore, decreased overall mean pregnancy rates
in heifers with low serum P4 concentration at the time
of PGF,, injection is compatible with previous reports

63

by Pursley et al. (1997) indicating that the presence of
a functional CL or high concentration of P4 at the time
of PGF,, injection is a critical factor for success of
ovulation-synchronization protocols.

Burke et al. {1996) recorded higher conception
rates in cows undergoing Al at detected estrus
(Ovsynch without the second GnRH injection)
compared to cows time-inseminated (Ovsynch). Timed
Al foliowing the Ovsynch protocol was strongly
advocated by several investigators (Burke et al., 1996;
Momeilovic et al., 1998; Yamada et al, 1999) as an
effective too! in improving reproductive management
in dairy cows because # climinates estrus detection.
De Jamncite et al. (2001) found that 20% of Ovsynch-
treated cows displayed premature estrus (48 h after
PGF,,) and concluded that estrus detection during this
period improved conception rates. In the current study,
injection of GoRH and PGF,, caused more heifers
(34/50) to display estrus behavior and as a result they
were inseminaicd (Select Synch), and (16/50) of
heifers did not display estrus up to 48 h after PGF;,
injection and were injected with second GnRH and
were time-inseminated (Ovsynch).

Some scientists reported that ovulation in cows
occurs within 24-48 h after the second GeRH injection
in Ovsynch procedure (Taponen et al, 1999;
Vasconcelos et al., 1999; Tenhagen et al., 2003, 2005).
Furthermore, the highest proportions were obtained
between 24 to 32 h (Pursley et al, 1995; Demiral
et al., 2006). Demiral et al. (2006) detected 47.1% of
ovulations in daity heifers in the 16-20 h time interval
(second GnRH injection - A} and concluded that late
application of timed Al in heifers treated with the
Ovsynch protocol would result in aging of the oocytes
and reduce pregnancy rates in heifers. Estrus detection
48 h after PGF,, injection is considered as an
acceptable practice to maximize pregnancy rates
before the second GnRH injection during the Ovsynch
protocol in dairy heifers (Stevenson et al., 2000).

Replacement dairy heifers synchronized with
GnRH and PGF,, should be monitored closely for
signs of behavioral estrus and inseminated at detected
estrus, and heifers not displaying estrus up to 48 h
after PGF,, injection should be given a second GnRH
and time-inseminated 16 — 20 h later.
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Table (1): Reproductive traits conception rate (CR1), number of services per conception (NSC) of dairy
heifers treated with the Ovsynch and Select Synch protocols and confrols.

Treatment CR1 (%) Overall mean CR (%) NSC

Control 40.0 (n=10) 64.3° (n=14) 23+0.3 (n=10)
Ovsynch 31.3 (o=16) 87.5" (p=16) 1.8 £ 0.3 (n=16)
Select Synch 559 (m=34) 97.0* (n=34) 1.7+ 0.2 (n=34)

CR1: Conception rate to first service
Values within columns with different superscripts differ (P<0.05)

Table (2): Average serum concentrations of progesterone (ng/ml) and luteolysis (%) in dairy beifers
receiving the Ovsynch and Select Synch protocols and controls.

Control Ovsynch Select Synch
GnRH1* 3.6+£0.8 1.8+05 33+0.5
PGFy, 6110 32+06" 3.8+0.6°
GnRH2' 5707 1.7+04° 1.7+ 04"
Luteolysis (%) 25.0 58.3 54.6

GnRH1: First GnRH injection
GnRH2: Second GnRH injection
P4 (ng/mi)
Values within rows with different superscripts differ (P<0.05).

Control
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Fig. (1): Experimental design for dairy heifers treated with control, Ovsynch and Select Synch
protocols. Blood (B) samples were coflected from all animals in days -7, 0, and + 2.
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Fig. (2): Conception rates in Holstein heifers when P4 concentrations were high = 1 ng/mi) or low
(<t ng/ml) at the times of first GnRH and PGF,, injections.
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Fig. (3} Percentage of distribution of estrus before and after PGF,, ipjection in Holstein heifers
treated with GnRH and PGF;, (Select Synch),
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