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SUMMARY

The objective of the present work was to
determine the effect of Ovsynch protocol on
pregnancy rate in lactating dairy cattle
subjected to synchronization of ovulation
during summer season.

Induction of ovulation for timed artificial
insemination (TAI) with Ovsynch protocol
was conducted on  forty Holstein Friesian
cows from a commercial dairy herd in
Alexandria disert road (Dina farm)Egypt
during the summer season of 2004.

Animals were assigned to four groups
according to lactation number: G I"1*
lactation n=13",G I"2™ lactation n=7",G
013" lactation n=14" and G IV" 4™ lactation
n=6" .The mean aumber of days postpartum
(DIM) at the start of treatment was 89.38,
77.28, 90.42and 84.66 for group I, II, HI and
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IV, respectively. The frozen-thawed semen
used for Al was of good quality. Pregnancy
diagnosis was checked by rectal palpation 45
to 55 d after insemination. The pregnancy rate
per Al was defined as the percentage of cows
that were confirmed pregnant after one Al
High pregﬁaﬁcy rate (50%) was recorded for |
animals in G IV followed by G I and G III
(42.85%). Low pregnancy rate {30.7%) was
reported in Group I .The overall pregnancy
rate was 40% .

From this investigation it could be concluded
that synchronization of ovulation with GnRH
and PGF2 a provided an effective way to
manage reproduction in lactating dairy cattle

exposed to heat stress during summer.



INTRODUCTION

Reproductive efficiency is one of the key
components of a profitable dairy system. The
physiological and environmental stresses of
high milk production, inadequate nutrient
intake, low body condition and intensive
management systems impair reproductive
performance in dairy cattle (Butler, 2000;
Thatcher et al.,, 2000). Heat stress causes
endocrine changes that reduce follicular
activity and alter the ovulatory mechanism,
leading to a decrease in oocyte and embryo
quality. The uterine environment is also
modified, reducing the likelihood of embryo
implantation. Appetite and dry matter intake
are both reduced by heat stress thus
prolonging the postpartum period of negative
energy balance and increasing days open,
particularly in high producing dairy cows
( Rensis and Scaramuzzi ,2003).

One way to manage the decline in
reproductive performance of dairy herds is to
apply methods to control follicular dynamics
and luteal life span. A flood of new timed
insemination protocols has been introduced to
the dairy industry since the introduction of
Ovsynch in the mid 1990”s. Application of the
Ovsynch protocol allows for synchronization
of follicular development, luteal regression,

and time of ovulation with minimal need for
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detection of estrus (Pursley et al., 1995;
1997a ; Pursley et al., 1997b). It includes a
GnRH-prostaglandin F 2 alpha — GnRH
treatment. When the females are cycling with
a large follicle present at the time of injection,
the first Gn-RH injection triggers ovulation
and formation of an accessory corpus luteum,
At the same time, it reprograms follicle
development by initiating the emergence of a
new follicular wave. To get full control of
ovarian function, the Ovsynch treatment
includes a prostagiandin injection 7 days after
the first GnRH treatment to time luteal
regression(natural and accessory corpora lutea)
in all females. Ovulation is timed by the
second GnRH administration.

Incorporation of ovulation synchronization
in dairy herd reproductive management
programs allows producers to minimize labor
requirements for estrus detection while
improving overall reproductive performance
(Pankowski et al., 1995).

To achieve maximum precision in ovulation
synchrony, it is necessary to have a recently
selected dominant follicle present by the
completion of the treatment program. New
wave emergence needs to be synchronized
during treatment, because both the stage of
follicular wave and the duration of domtnance
cause variation in the duration of the follicular

phase.
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Gonadotropin-releasing hormone has been
used to cause predictable new wave
emergence in some cattle synchronization
protocols, in combination with PGF2 «a
(Pursley et al, 1995; 1997a; Pursley et al,
1997b;); sheep ( Deligiannis et al., 2005) and
goats ( Holtz et al., 2007 ).

Many studies have shown Ovsynch to be a
highly effective and economical strategy for

MATERIALS AND METHODS
Induction of ovulation for timed artificial
insemination (TAI) with Ovsynch protocol
was conducted in Egypt on Holstein Friesian
cows from a commercial dairy herd in
Alexandria disert road (Dina farm) , during the
summer season of 2004.

A total of forty Primiparous and pluriparous
lactating Holstein dairy cows with good body
condition score { > 2.5) were housed in free-
stall barns and were milked thrice daily. They
were fed a total mixed ration (TMR) twice
daily throughout the experiment for adlibitum
consumption to meet or exceed requirements
for a lactating dairy cattle weighing 650 kg
and producing an average of 25.24-29.30 kg/d
milk with 3.5% (NRC, 2001). In addition,
animals had free access to salt lick and water.
Animals were assigned to four groups
according to lactation number (G I "I¥
lactation, n=13"G 11 "2", n=7".G I"3%,
n=14" and G VI" a 4™ lactation, n=6")
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improving reproductive performance in high-
producing lactating dairy cows

(Burke et al., 1996; Pursley et al. ;1997a , b;
Britt and Gaska, 1998).

The present experiment was conducted to
determine the effect of Ovsynch protocol on
pregnancy rate and pregnancy loss in lactating
dairy cows subjected to synchronization of

ovulation during summer season.

The mean number of days postpartum (DIM)
at the start of treatment was 89.38, 77.28,
90.42 and 84.66 for group L, II, Il and IV,
respectively.

On day O, all cows were intramuscularly
injected (i m) with 125 ug of GnRH (GONA
breed, Pamell laboratories "AUST"PTY.Lid.),
followed 7 days later by an i m injection of 25
mg of PGF2 a {Estroplan, Parnell laboratorics
"AUST"PTY.Ltd.). On day 9, all animals
received a second treatment with 125 ug of
GnRH. Timed artificial insemination (TAI)
was done 16-20 h after the second dose of
GnRH treatment (Fricke et al., 1998).

The frozen-thawed semen used (10 x 10°
spermatozoa per straw} for A I was chosen by
the herd manager as part of routine
management of the herd. Pregnancy diagnosis
was checked by rectal palpation 45 to 55 d
after insemination. The pregnancy rate per Al
was defined as the percentage of cows that

were confirmed pregnant (at the single

195



pregnancy diagnosis) after one Al Statistical
analysis of the data was done according to

Snedecor and Cochran (1980). Results were

RESULTS

One category of animals that posed an
obstacle in synchronization was cows that had
not yet cycled after calving. These cows were
termed anestrus because they are not showing
estrus yet. The systems currently available that
use GnRH appeared to do a reasonable job of
inducing a fertile ovulation in these anestrous
cows. In the current work, the ovarian cycle
was synchronized in all animals and the
overall first service pregnancy rate was
40.00% (table 1) after application of Ovsynch
protocol. In Group I which had a mean days in
(DIM) of 8938 days and amean milk

expressed as means and their standard errors

(SEM).

production of 27.76 kg achieved a low
pregnancy rate of 30.7% ( table 1 and fig. 1).
Meanwhile, G II and G III (cows in the 2" and
3" lactation) recorded a higher pregnancy rate
(42.85%) than G I (30.70 %), but DIM were
77.28 and 90.42 days for G Il and G III,
respectively (table, 1).

Although G VI "4™ lactation”" had DIM 84.66
days and milk production JO kg , pregnancy
after timed artificial insemination (TAI) was
the highest (50%) in this group. It recorded
19.3 points higher than G I and 7.15 points
higher than G Il and G III.

Table (1) Pregnancy rates after synchronization of ovulation and timed artificial insemination (TAI)

in different groups of cows under treatment

te o0,
DIM MP Pregnancy rate ( % }
Groups No after TAT
(Mean +SE) (Mean t SE)
G1
. \ 13 89.38 £3.62 27.76+£1.22 30.70 (4/13)
1" lactation
Gu 7 77.2847.33 2 85 /
2817 X A k 7
2™ lactation 6.85 £2.51 42 (3/7)
G
o 14 9042 +3 .90 2542 41.64 4285 (6/14)
3™ lactation
G 6 84.66 +4 26.00 £2 00 (37
66 £ 4. X a . 6
ath tion 72 00 £2.75 50.00 {3/6)
overall 44 3542£36 26531 1.88 4000 (16/40)

DIM = days in milk
MP = milk production (kg).
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Figure (1) Pregnancy rates within groups
after application of Ovsynch protocol

Total Gvl G
Groups

Percentage

Gl Gl

DISCUSSION

Efficient reproduction is a comerstone to
profitable dairy production.The Ovsynch / TAI
protocol (a non steroidal) is a recent advance in
reproductive
recommended to improve reproduction of

lactating dairy cows.

biology that has been

The Ovsynch protocol provided a very
predictable time of AI after the start of
Ovsynch could benefit dairy

operations because it allows for timed AI of

treatment.

lactating cows without detection of estrus. The
stage of estrous cycle at the initiation of an
Ovsynch protocol had no significant effect on
the size of the ovulatory follicle and
conception rate ( Wittke et al.,3003 ). From
the present work, synchronization of ovulation
with GnRH and PGF2a resulted in a
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pregnancy rate of 40% for the treatment
groups.

Results of the current work recorded that
groups differed in overall pregnancy rates
[Group I = 30.7%. Group II = 42.85%, Group
Il =42.85% and 50% for Group WVI].
However, pregnancy rate was greater for
Group VI than for the other three Groups. It
may be attributed to the size of the ovulatory
follicle, which is related to the stage of the
estrous cycle and follicular wave development
that may also play a role in fertility. In
addition, insemination may occur closer to the
time of ovulation (Pursley et al., 1998).
Moreover, greater concentrations of serum
progesterone during the period before PGF2a
injection were reported to improve fertility of
lactating dairy cows that were subsequently
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inseminated (Folman et al, 1990 ;
Rosenberg et al., 1990).

In the present work, first-lactation cows
tended to have lower pregnancy rates than
older (n= 6) cows (30.70% vs. 50.00%). In the
contrary, other studies (El-Zarkouny et al.,
2004 ; Tenhagen et al., 2004) reported that
first-lactation cows were to be more fertile at
first Al than older cows which may have a
greater incidence of metabolic and
reproductive problems that may reduce their
pregnancy outcomes when inseminated as a
part of the Ovsynch protocol. However, Lamb
et al., (2001) observed that parity did not have
any significant influence on reproductive

performance parameters after synchronization

of ovulation.

Regarding Group IT and III ," 2™ and 3%
lactation " , the pregnancy rates were similer
(42.85%) for each (table 1 and Fig. 1).
Several and similar reasons may account for
this result : 1) cows in both groups were at the
most favorable stages of the estrous cycle at
initiation of Ovsynch , 2) increased proportion
of cows showing estrus near 72 h after PGF2a
injection , 3) a positive effect of the second
injection of GnRH given at 48 h after
PGF2o when animals were near the onset of
estrus, and 4) a greater maturity of the
ovulatory follicle and oocyte at the time of
ovulation .These observations are in good

agreement with data previously published in
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cattle (Lucy and Stevenson, 1986; Mee et
al, 1993 ; Kaim et al., 2003). Administration
of GnRH, near or right at the onset of a
spontaneous LH surge, produced an LH surge
of greater magnitude or induced a small
secondary LH surge (Lucy and Stevenson,
1986), thus decreasing the time from estrus to
ovulation and generally improving conception
rates (Lucy and Stevenson, 1986; Kaim et
al., 2003),

In the current study neither days in milk nor
milk production had a significant impact on
pregnancy rates in the different groups of
animals. Such a finding fits with other reports
(Tenhagen et al., 2003) describing that the
stage of lactation, but not milk production
level, has a major influence on conception
rates after TAL. Pursley et al, ( 1997b ;
1998) reported that cows receiving TAI early
postpartum (<75 DIM) had a lower PR/AI than

cows receiving TAI later during lactation.

Ovsynch program applied in the present work
may be effective in improving pregnancy rates
and would be able to provide a very
predictable time of Al after the start of
treatment (Stevenson et al., 1996; Alnimer et
al,, 2002).

The goal to obtain 40% pregnancy rate
(table,1 and fig. 1) within groups of animals
under Ovsynch experiment that exposed to

elevated ambient temperature during summer
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were considered good results which coincided
with results previously obtained by Tenhagen
et al,( 2003). The timed insemination
program (Ovsynch) did improve group
reproductive performance during summer heat
stress. Moreover, pregnancy rates were greater
after Ovsynch (timed Al } than after detected
estrus for dairy cows exposed to elevated
ambient temperatures ( Cartmill et al., 2001)

From this investigation it could be concluded
that breeding to a synchronized ovulation

would allow more control in Al programs and
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