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Abstract: The objectives of this study were to determine the efficacy of GnRII and PGF,, for inducing early
Postpartum (PP) estrual activity, hastening uterine involution and enhancing ovulation synchronization in
lactating dairy cows. About 40 Holstein and Jersey cows were assigned at calving to 1 of 3 Treatments (Ttt)
and balanced by breed: Trt 1 (Control, n =13)received an injection of saline on days 15 and 25 PP,
Trt 2 (n = 14) received saline and PGF,,injections on days 15 and 25 PP, respectively; Trt 3 (n = 13) received
GnRH and PGF,,injections on days 15 and 25 PP, respectively. Reproductive function was monitored through
day 58 PP via electronic heat detection, rectal palpation for uterine tone, ultrasonography of ovarian structures
and bloed samples obtained 3 times week ™' for serum Progestercne (P,) analysis. On day 58 PP, an ovulation
synchronization protocol was initiated as follows: GnRH given on day 0, PGF,, administered on day 7, GnRH
given again on day 9 and artificial insemination conducted 16 h after the 2nd GnRH injection. In both Trt 2 and
Trt 3, serum P, fell sharply after the PGF,, injection at 25 days PP. An mteraction of treatment by sample time
(p<0.05) associated with treatment effects (PGF,, vs. saline) on P, concentrations was observed. Postpartum
estrual activity (p=0.10), rate of uterine inveolution (p=0.05), follicular dynamics (p=0.10) and P, concentrations
(p=0.10) did not differ between treatment groups prior to ovulation synchronization. Pregnancy rate following
artificial insemmation also did not differ between breeds (p=0.05) or among treatment groups (p>0.05) and for
all cows was 50% (20/40). In summary, early postpartum hormonal treatments did not mfluence uterine
involution, follicular development or estrus activity compared to non-Treated controls (Tit 1). Moreover, early
postpartum (days 15-25 PP) treatment with GnRH and/or PGF,, did not enhance subsequent ovulation
synchronization nor conception rates for lactating dairy cows m this study.
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INTRODUCTION

Pregnancy is the most economical approach to
initiation of lactation and resulting milk production in the
dairy cow (Momeilovic et al., 1998) with profitability
being dependent upon the number of days to
conception (Pursley et al, 1997a; De Vries, 2006).
Calving intervals have been increasing from 0.90-1.07
days each year for Ayrshire, Brown Swiss, Guernsey and
Holstein and by 0.49 days year™ for Jersey cows since
1980 (Hare et al., 2006). Reproductive inefficiency can
cost dairy producers between $0.25 and 4.68 day™
oper/cow  during the first 85 days postpartum
(Pankowski ef al., 1995, Olynk and Wolf, 2009). To acquire
normal fertility and acceptable calving intervals in dairy

cattle, it 13 important that cyelic ovarian activity is
resumed early mn the PP period (Stevenson and Pursley,
1994). Uterine involution is the return after calving of the
uterus to its non-gravid state and it is necessary for
achieving normal reproductive function. Macroscopic
involution can be characterized by an increase in uterine
tone and a decrease in length and weight of the uterus
and in the diameter of the previously gravid horn that
occurs at 3-5 weeks PP and a decrease in the diameter of
the cervix at 4-6 weeks PP (Slama ef al., 1991). A good
uterine involution status at time of insemination is
essential for achieving normal reproductive rates.
Gonadotropin  Releasing Hormone (GnRH) has been
administered during the early PP peried in an attempt to
reduce the incidence of infertility (Kaim et al., 2003).
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Researchers have found that an injection of GnRH on
day 14 PP improved conception rates (Youngquist and
Bierschwal, 1985) by stimulation of uterine involution and
turnover of the first wave of follicular development
(Risco et al., 1995).

Frequencies of estrus and ovulations before 60 days
PP have been increased by improving uterine mvolution
after administration of GnRH (Benmrad and Stevenson,
1986; Kaim et al., 2003). Gonadotropin releasing hormone
and Prostaglandin F,, (PGF,,) affected PP ovarian function
by causing precocious ovulation and premature
regression of the 1st luteal structure (Benmrad and
Stevenson, 1986).

Manipulation of PP ovarian function enhances
fertility by increasing the ovulation frequency and
occurrence of estrus before nsemination or 1st service.
Myometrial contractions of the uterus caused by GnRH
and PGF,, induced estrus or increased frequency of
estrous cycles, improved uterine mvolution and cleansed
residual materials associated with parturition, 1.e., lochia
(Benmrad and Stevenson, 1986). Administration of PGF,,
in the early PP period stimulates an increase in the
myoelectrical activity in the myometrium of both uterine
horns and m the uterine body (Gajewski ef al., 1999).
Cleansing of the uterine environment occurs when PGF,,
is injected at 20-33 days PP (Pankowski et al, 1995;
Kasimanickam et al, 2005). Prostaglandin F,, 1s
luteolytic (Arosh et al., 2004) and has been used to
treat ovarian luteal cysts, pyometra (Whittier et al., 1989)
and endometritis (Benmrad and Stevenson, 1986,
Melendez et al, 2004; Kasimamckam et al., 2005).
Progesterone (P,) produced by the Corpus Luteum (CL)
suppresses the immune system (Lewis, 1997).
Prostaglandin F,, induces luteolysis causing a decrease
in the P, levels and a subsequent up-regulation of the
immune function making the uterus able to clear infections
(Lewis, 1997).

Follicular wave and therefore ovulation must be
synchronized in order to obtain higher conception rates.
Because every cow will ovulate at different intervals of
time after they have displayed behavioral estrus, it
would be more efficient to synchronize ovulations rather
than estrus.

Follicular waves can be synchromzed by physically
or hormonally removing the suppressive effect of the
dominant follicle, allowing for the emergence of a new
follicular wave at a certain time following treatment.
human Chorionic Gonadotropin (hCG) and GnRH analogs
have been used to induce luteinization of the follicle or
ovulation (Stevenson et al., 2007b) and progestogens and
estradiol have been administered to cause atresia of the
dominant follicle (Bo et al, 1995). Synchronization of
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ovulation removes the necessity of estrus detection
before artificial msemnation (Pursley ef al., 1997a, b;
Rabiee et al., 2005) which is <50% in most herds
(Pursley et al., 1997a; Washburn et al., 2002). Pregnancy
Rates (PR) have been increased by the use of ovulation
synchronization protocols in comparison with estrus
detection (Pursley et al., 1997a; Guumen et al., 2003). The
objectives of this study were two fold: to determine if
GnRH and PGF,, treatment in early lactation would induce
early cycling by enhancing ovarian activity therefore,
increasing uterine tone and to assess the nfluence of this

treatment on subsequent fertility response to a
synchronized ovulation protocol.
MATERITALS AND METHODS

Animal handling and protocol: About 30 Holstein and
10 TJersey lactating cows that calved during fall
(September) at the Bearden Dairy Research Center,
Mississippt State University (MSU) were utilized 1n this
study in compliance with the Institutional Animal Care
and Use Committee (TACUC) of MSU. Cows were
randomly assigned (balanced by breed) to 1 of 3 treatment
groups (Fig. 1).

Treatment 1 served as the control group (Trt 1,
n = 13). Control cows received a physiological saline
(0.9% NaCl) injection (2 ml, im.)on days 15 and 25 PP.
Treatment 2 cows (Trt 2, n = 14) were treated with an
ijection of physiological saline on day 15 PP and 25 mg
(5mL, 1m.) of PGF,, (Lutalyse, Pharmacia and Upjohn Co.
Kalamazoo, Michigan, TJSA) on day 25 PP. Treatment 3
cows (Tt 3, n=13) were treated with 100 pug (2mL, i.m.) of
GnRH (Cystorelin, Abbott Laboratories, North Chicago,
IL, USA) on day 15 PP and 25 mg PGF,, on day
25 PP in an aftempt to influence the rate of uterine

Pre-Ovsynch Ovsynch
Day Day Day Day Day 161
Dddy 15PP 25PP 58+8 PP 65+8 PP 6848 PP
[ 4 L 4 ® ® [] [] R J
A A A A 4 4
Ist 2nd  1st GnRH PGF,, 2nd GnRH Al
injection injection injection injection injection
Fig. 1: Timeline for hormonal treatments pre and during

ovulation synchronization. Day 0. Day of
parturition. The 1st pre-Ovsynch injection was
given on day 15 Post Partum (PP) (NaCl, NaCl and
GnRH for Trt 1-3, respectively) and the 2nd
pre-Ovsynch injection was given on day 25 PP
(NaCl, PGF,, and PGF, for Trt 1-3, respectively).
The Ovsynch protocol was initiated on day 5848
PP and finished on day 6848 PP. Artificial
inseminations were performed 16 h after the 2nd
GnRH injection
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involution and increase uterine tone. Approximately 3
weeks before the expected calving date most cows were
cooled using a sprinkler and fan system in the free stall
barn and the holding pens of the milking parlor.

Beginning at the same time, diets were supplemented
once daily with 1 . b head™ of dried propylene glycel in
an attempt to decrease ketosis incidence. During the last
2 weeks before the expected calving date, diets were also
supplemented with anionic salts to promote mild acidosis
and mobilization of calcium. For the 1st 10 days PP, the
cows were placed in a fresh cow health program adopted
from a modified UpJohn protocol. As part of the PP
management routine, every cow received 100 USP of
oxytocin (Phoenix Pharmaceutical, Tne., St. Joseph, MO,
USA) at the first milking. Also during the 1st 10 days PP,
cows were fed a transition diet (17% crude protemn) twice
daily including dried propylene glycol. From day 11 PP,
cows were fed a high-cow (18% crude protein) total mixed
ration. Cows were housed in a free stall barn with grooved
concrete floormg and released into a small paddock for
1 h daily exercise. Tt is important to note that this study
was designed and carried out prior to the 2002 food
and drug admimstration approved mtroduction and
commercial availability of Controlled Intravaginal Drug
Release (CTDRS) devices in the United States for use in
dairy cattle.

Blood sampling: Blood samples (jugular vein) were
collected 3 times weekly from day 15-68=8 PP for P,
analysis. Samples were allowed to clot in an ice bath for at
least 4 h and centrifuged at 1400 x g for 20 min to facilitate
serum harvest. Pending P, analysis, serum was frozen at
-20°C.

Determination of uterine involution: Uteri of the first
25 cows that calved (n = 9, 8 and 8 cows for Tt 1-3,
respectively) were palpated weekly from day 15-68+8 PP
to determine the state of uterine involution. The rate of
uterine mvolution for each cow received ascore of 1-5.
A score of 1-2 identified a uterus in poor condition that
was soft and doughy with enlarged caruncles. A score of
2-3 identified, a uterus in fair condition showing some
mnprovement but was still doughy and may have had
detectable caruncles. A good uterine involution rating
categorized a pliable uterus with the previously pregnant
horn still larger than the nonpregnant horn and was given
a score of 3-4. A uterus in excellent condition was
characterized by pliable and springy horns of equal size
and was given a score of 4-5.

Ultrasonography: Ovarian activity was identified in the
first 25 cows that calved by ultrasonography using an
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Aloka 500V system with a 5.0-MHz linear-array transrectal
probe. From day 15-6848 PP, the left and right ovaries
were scanned once per week and the diameter of the
largest follicle (in either ovary) was recorded to determine
follicular dynamics.

In order to determine the time of ovulation, the
diameter of the largest follicle was monitored every 12 h
during the 36 h after the 2nd GnRH mjection of the
Ovsynch protocol. Pregnancy rates were determined by
ultrasound at days 30 and 51 following AT and were
confirmed later by P, concentrations, palpation and
calving.

Progesterone assay: Progesterone radicimmunoassay kits
(Catalog No. DSL-3900) from Diagnostic Systems
Laboratories (DSL; Webster, TX) were used to measure P,
concentration in the serum of all cows. The intra and
interassay coefficients of variation for P, were 7.78 and
14.77%, respectively. The sensitivity of the assay was
0.075ng mL ™"

Ovulation synchronization: On day 58+8 PP, all cows
were placed on the Ovsynch protocol. Genadotropin
releasing hormone (100 ng; Cystorelin, Merial Ltd.) was
injected i.m. on day 5848 PP. On day 6548 PP, a 25 mg
injection of PGF,, (Lutalyse, Pfizer Animal Health) was
administered followed 48 h later by a second GnRH
iyjection. Cows were inseminated 16 h after the 2nd
GnRH injection by 3 artificial inseminators.

Statistical analysis: Serum concentrations of P, relative
to treatment by sample time mteraction were analyzed
using the Least Squares procedure of Statistical Analysis
System. The serum concentrations of P, were also
analyzed within and between sample times by treatment
using the Unpaired t test of StatView and within
treatment by using the Paired t test of StatView. The
Analysis of Variance (ANOVA) procedure of StatView
was used to test follicle and uterme involution data
according to treatment. Parameters for analysis mcluded
follicular size and uterine involution scores normalized
relative to both calving and breeding.

RESULTS AND DISCUSSION

Progesterone concentrations: According to the P,
serum concentrations, all treatment groups were
exhibiting luteal activity by day 25 PP (Fig. 2).
Progesterone concentrations, >1 ng mL~" has been
reported to correspond  with the presence of a
functional CL (Stevenson ef al., 2007b; Stevenson, 2008,
Carmiquiry et al., 2009). A treatment by sample time
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Fig. 2. Progesterone serum concentrations relative to
Treatment (Trt) at day 25 Postpartum (PP)
(pre-Ovsynch). On day 25 PP: NaCl, PGF,, and
PGF,, were injected to Trt 1-3 cows, respectively.
Data are meanstSEM. Different letters indicate
significant differences (p<0.05)
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Fig. 3: Progesterone serum concentrations by Treatment
(Trt) and day Postpartum (PP). Days 15 and 25 PP
correspond to the first (NaCl, NaCl and GnRH for
Trt 1-3, respectively) and second (NaCl, PGF,, and
PGF,, for Trt 1-3, respectively) pre-Ovsynch

mjections, respectively. Declme P,
concentrations in Trt 2-3 after PGF,, injection on
day 25 PP

mteraction was significant (p<0.05; Fig. 3) due to the
injection of PGF,, at day 25 PP to Trt 2-3. As expected,
the PGF,, lowered the P, concentrations by lysing
the CL of the cows i these treatment groups.
Stevenson et al. (2007a) found a treatment by day
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Fig. 4. Progesterone serum concentrations relative to
Treatment (Trt) at day 15 Postpartum (PP)
(pre-Ovsynch) and 48-96 h later. On day 15 PP:
NaCl, NaCl and GnRH were ijected to Trt 1-3
cows, respectively. Data are means+SEM.
Different letters indicate significant differences
(p<0.05)

interaction (p<0.001) for serum concentrations of P,
when PGF,, was administered at different days after
the 1st GnRH injection in the Owsynch protocol.
Pre-Ovsynch GnRH imjections at day 15 PP induced
ovulation and CL formation as evidenced by the increase
in serum P, levels observed in Trt 3 (Fig. 4). Kacar et al.
{2006) found serum progesterone levels >1 ng mL™
{(presence of a functional CL) in 83.3% of the anestrus
cows treated with a GnRH 7 days prior to Ovsynch
program.

Serum P, concentrations in Trt 1 were higher than in
Trt 3 (p<0.05) on day 15 PP, the day of the Ist
pre-Ovsynch injection (Fig. 4). About 48-96 h after the
day 15 injections, P, concentrations did not differ (p<<0.10)
between treatment groups but were higher (p<0.05) than
during day 15 PP (Fig. 4).

Ullah et al. (1996) and Stevenson et al (2007a)
reported that GnRH administration resulted in a
predictable release of Luteinizing Hormone (ILH) and a
significant increase mn serum P,. Pituitary responsiveness
to GnRH as evidenced by plasma LH concentrations,
appears to be regained by 7 or 8 days PP (Kesler et al.,
1977, Fajersson et al., 1999).

Therefore, the GnRH mjection for Trt 3 at day 15 PP
should result in an mcrease in LH levels that can cause
the ovulation and a subsequent rise in P, concentration.
Progesterone levels in Trt 3 began to increase sharply
until a peak was observed at approximately day 25 PP
when PGF,, injection was admimstered (Fig. 3). The serum
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Fig. 5. Progesterone serum concentrations relative to
treatment  during the Owsynch protocol. Pre-
Ovsynch treatments for Trt 1-3 were NaCl and
NaCl;, NaCl and PGF,, and GnRH and PGF,, on
days 15 and 25 postpartum, respectively. Data are
means+=SEM. Different letters within treatment and
between days with respect to treatment indicate
significant differences (p<0 .05)

concentrations of P, on day 25 PP, the day of the 2nd
pre-Ovsynch injection were higher (p<<0.10) for Trt 1 than
for Trt 2 (Fig. 2) probably due to differences in occurrence
of cyclicity between treatments at this stage. At 48-96 h
after day 25 PP injections, serum P, concentrations were
lower (p<0.05) for Trt 2 and Trt 3 than for Trt 1 (Fig. 2) as
a result of the luteolytic effect of PGF,, Progesterone
serum concentrations decrease as a result of luteolysis
can be detected in blood samples taken at 24 h after a
PGF,, mjection (Stevenson ef al., 1999).

The serum concentrations of P, of each treatment
were also compared for the days of the mjections of the
Ovsynch protocol (Fig. 5). On the day of the 1st GnRH
injection of the Ovsynch protocol, P, concentrations were
3.58+0.92, 2.83+0.87 and 2.61+0.83 ng mL " for Trt 1-3,
respectively (p=0.10) (Fig. 5). Pursley et al. (1997b) found
that serum concentrations of P, are indicative of
synchronization of the luteal function in lactating dairy
cows caused by the 1st ijection of GnRH in the Ovsynch
protocol.

In another study, mean serum concentrations of P,
were higher for both pregnant and non-pregnant cows
treated with GnRH before insemination than for cows not
treated (Ullah et al, 1996). Higher plasma P,
concentrations were observed in the subsequent estrous
cycle in GnRH treated cows compared to control cows in
a study of Kaim et al (2003). On the day of the PGF,,
myection of the Ovsynch protocol, P, concentrations were
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not different (p=0.10) between groups (3.15+0.56,
3.1140.56 and 2.5340.72 ngm1.~ for Trt 1-3, respectively).
About 72 h after the PGF,, admmistration (Fig. 5), P,
concentrations were  0.2640.14, 0 33+0.22 and
0.3240.13 ng mL ™" for Trt 1-3, respectively (p=0.10).
However, P, serum concentrations on the day of PGF,,
admimstration were higher (p<t0.05) than 72 h later in all
treatment groups because of the luteolytic effect of this
hormone (Fig. 5).

Postpartum follicular dynamics: Beginning at week 3 PP,
the largest follicle of each cow in the subset of 25 ammals
that were scanned by ultrasound was measured weekly to
monitor ovarian activity. Follicle sizes were analyzed by
treatment relative to both calving date and day of
breeding. There were no differences (p>0.10) m follicle
size between treatment groups (Fig. 6) or across time
(Fig. 7) when analyzed relative to calving or breeding.
Stevenson et af. (2007a) observed no differences (p=0.05)
in follicle size when using variations m the Ovsynch
protocol according to time of PGF,, administration. The
data suggests that the cows in all 3 treatment groups
had large follicles present by the 3rd week PP if not
before and the presence of these large follicles continued
throughout the PP period.

Several studies have reported that follicular activity
1in dairy cows reassumed before or within the 3rd to 5th
week in the PP period (Tallam et al., 2003, Garbarino et al.,
2004; Carriquiry et al., 2009).

Uterine involution: A subset of 25 cows was palpated
weekly beginming on average at day 19 PP. Uterine
involution scores of 1-5 were assigned to these cows each
week. These scores were analyzed by treatment relative to
day of breeding (Fig. 8). All 3 treatment groups
progressed i uterine mvolution scores at the same rate
(p=0.05). At day 19 PP, the average score for all 3
treatment groups was 2.45. By the day of insemination
(6848 days PP), uterine involution scores had reached an
average of 4.35 for all 3 treatment groups.

Therefore, uteri had returned to excellent tone by the
time the cows were inseminated. Uterine involution has
been reported to be completed by 27-56 days PP
(Kiracofe, 1980; Risco et al., 1994) when the uterus has
resumed its nongravid position in the pelvis and the
uterine horns have recovered their symmetry in diameter
(Risco ef al, 1994). Slama et al. (1991) reported that at
3-5 weeks PP macroscopic involution occurs,
characterized by an increase in the uterine tone and a
decrease in the length and weight of uterus and
previously gravid hom. The diameter of the cervix 1s
decreased by 4-6 weeks PP (Slama ef ., 1991). More
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Fig. 6 Largest follicle size (means) by Treatment (Trt)
relative to calving date. Ammal numbers varied
after weel: 8 due to calving to breeding intervals.
Pre-Ovsynch treatments for Trt 1-3 were NaCl and
NaCl; NaCl and PGF,, and GnRH and PGF,, on
days 15 and 25 postpartum, respectively. There
were no significant differences (p=>0.10) between
groups (treatments) or across time in follicle sizes.
All 3 groups had resumed ovarian activity by
3 weeks postpartum
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Fig. 7. Follicle sizes (means) by Treatment (Trt) relative
to day of breeding. Pre-Ovsynch treatments for
Trt 1-3 were NaCl and NaCl, NaCl and PGF,, and
GnRH and PGF,, on days 15 and 25 postpartum,
respectively. Animal numbers varied between
days -39 to -60 due to calving to breeding
intervals. There were no signmificant differences
(p=0.10) between follicle sizes between groups or
across time
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. 8 Uterme involution scores (means) by Treatment
(Trt) relative to day of breeding. Pre-Ovsynch
treatments for Trt 1-3 were NaCl and NaCl; NaCl
and PGF,, and GnRH and PGF,, ondays 15 and
25 Postpartum  (PP), respectively. At day -53
(day 49 PP), the average score for all treatment
groups was 2.45. By insemination time all 3
treatment groups had reached an average score
4.35, meamng that the uteri had reached excellent
tone
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recently, Sakaguchi ef al. (2004) found that the uterine
involution, defined as <30 mm in diameter of each horn
and a difference in size between the previous gravid and
non gravid horns = 3 mm was completed at 18 days PP.

Post-Ovsynch follicular dynamics: The size of the
follicles destined to ovulate after the Ovsynch protocol
were measured in the 25 cows that were scanned by
ultrasound. No differences (p>0.05) in average follicle size
were found between groups (18.19+1.36, 14.78+1.0 and
15.97£1.2 mm for Trt 1-3, respectively). Stevenson et al.
(2007a) did not found differences (p=>0.05) in the diameter
or volume of the ovulatory follicles when administering
PGF,, mjection at 7, 8 or 9 days after the 1st GnRH
injection in the Ovsynch protocol. They found ovulatory
follicle diameters of 14.3+0.6,14.1240.8 and 15.340.9 mim for
PGF,, admiustration at 7-9 days after the 1st GnRH
iyjection of the Ovsynch protocol, respectively (p=>0.05).
The ovulatory follicle produces a large amount of
estrogen which induces the onset of estrus and triggers
the release of GnRH causing ovulation by signaling the
release of LH (Kinder et al, 1996, Gumen and
Wiltbank, 2002, Stevenson et al, 2007a). Since,
ultrasonography was performed on these 25 cows every
12 h begimming at the time of the second GnRH myjection
of the Ovsynch protocol and contimung for 36 h, the time
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by which each cow ovulated were analyzed. Of the
25 cows monitored only 2 did not ovulate. Average
ovulation times were 34.5+1.5, 3610 and 3640 h after the
2nd GnRH injection for Trt 1-3, respectively. There were
no differences (p=0.10) in ovulation times between
groups. Ovulation has been reported to occur between 24
and 32 h after the 2nd GnRH injection in the Ovsynch
protocol (Pursley et al., 1998; Sellars ef al., 2006).

Pregnancy rates: The pregnancy status of each cow was
determined at days 30 and 51 post-insemination.
Pregnancy rates for Trt 1-3 were 61.5, 50 and 38.5%,
respectively and were not different (p=0.05) between
groups. The overall PR was 50% which is considerably
higher than most of the rates previously reported this
early in the PP period.

Stevenson et al. (1999) reported a conception rate of
35.7% for cows that were subject to the same Ovsynch
protocol and were first mseminated from 58-78 days PP.
Sellars et al. (2006) artificially inseminated at 22-24 h after
the second GnRH injection of the Ovsynch protocol and
found a conception rate of 36.6% in PP lactating Holstein
cows. Another study indicated that to achieve the
maximal PR using Al cows should not be msemmated
until after 75 days PP (Pursley ez al., 1997h).

Stevenson et al. (2007a) obtained a CR of 55.6% after
ATl at 9142 days PP at the time of the 2nd GnRH mnjection
m an Ovsynch protocol in lactating dairy cows. Those
results are more close to the study even when we
artificially inseminated at approximately 68 days PP but
those values are conception rates and a variety of factors
can mterfere with pregnancy, especially m the early
stages, decreasing the pregnancy rate values. In a study
of Pursley ef al. (1997a), the Ovsynch protocol caused a
reduction in the median days to 1st Al and days open in
the treated cows in comparison with the control group.
Those results conflict with those of Gimen et al. (2003)
who did not find differences (p=0.05) in days open
between cows inseminated after Ovsynch or estrus
detection. Also (Pursley ef al., 1997a;, Giimen ef al., 2003)
reported PR values for the first AT of 29-37 and 32-39% for
treated (Ovsynch) and control (estrus detection) cows,
respectively (p>0.05).

The higher than average PR in the early PP period
obtained in the current study may be due to management
practices such as appropriate feed rations, oxytocin
administration at 1st milking, the use of a sprinklers and
fans system to help alleviate heat stress and tumely health
care. Most cows in this study were provided with a
sprinklers and fans system to help ease heat stress
3 weeks before their expected calving date. Cows exposed
to heat stress were 7.42 times more likely to lose their
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pregnancies than cows not exposed to heat stress at Al
after the Ovsynch protocol (Rutigliano et al., 2008). Heat
stress has been associated with suppressed: dominance
of the large follicle, steroidogemc capacity of the theca
and granulose cells, P, secretion by luteal cells, plasma
LH and inhibin, oocyte quality, embiryo development and
an increase m embryo mortality (Wolfenson et af., 2000).

Pregnancy rates by treatment were not mfluenced
(p=<0.10) by the occurrence of retained placentas (35 and
45% for pregnant and non-pregnant cows, respectively).
Holt et al. (1989) did not observe an effect (p>0.05) of
GnRH over the conception rates during the first 100 days
PP of Holstein cows treated at day 15 PP.

They found conception rates of 3520.1 and 44.4+0.1%
(p=0.05) in the retained placenta and control groups,
respectively. In the study, there were also no differences
(p=<0.10) in PR by treatment between the number of
lactations (an average of 2.9+0.31 and 3.2520.52 lactations
for pregnant and non-pregnant cows, respectively). Other
important management factors such as nutrition, housing
of cows, timing of insemination, handling of frozen semen
and the skill of the inseminators has been reported to
influence herd fertility (Momcilovie et af, 1998,
Delamette et al, 2004) and therefore could affect the
results obtained in this study.

CONCLUSION

The purpose of this study was to determine the effect
that GnRH and PGF,, have on the early PP period estrual
activity, uterine involution, PR and owvulaton
synchronization in lactating dairy cows. Treatment with
GnRH and PGF,, or PGF,, alone did not induce early PP
estrual activity affect follicle sizes nor did it hasten uterine
involution. Progesterone concentrations differed by
sample time between groups only when PGF,, was
administered to Trt 2-3 at day 25 PP. Pregnancy rates were
not affected by pre-ovulation synchronization hormonal
treatment and the overall PR of 50% 1s much higher than
what has previously been observed when cows were bred
this early in the PP period. The current study suggests
that good management practices such as appropriate feed
rations, oxytocin adminstration at 1st milking, timely
health care and the use of sprinklers and fans to help
alleviate heat stress may negate the use of early PP
hormone therapy and permit the earlier use of ovulation
synchromization protocols. Therefore, management
regimens that counteract the demands of lactation by
providing sufficient energy and reducing stress could
increase PR in the early PP period. However, further
studies are needed to determine precisely what factors
contributed to the lugh PR that resulted from thus study.



J. Anim. Vet. Adv., 10 (7): 900-908, 2011

REFERENCES

Arosh, T.A., SK. Banu, 5. Kimmins, P. Chapdelaine,
L.A. MacLaren and M.A. Fortier, 2004. Effect of
interferon-tau  on  prostaglandin  biosynthesis,
transport and signaling at the time of maternal
recognition of pregnancy in cattle: Evidence of
polyerine actions  of  prostaglandin = E2.
Endocrinology, 145: 5280-5293.

Benmrad, M. and I.S. Stevenson, 1986. Gonadotropin-
releasing hormone and prostaglandin  F,, for
postpartum  dairy cows: Estrous, ovulation and
fertility traits. J. Dairy Sci., 69: 800-811.

Bo, G.A., G.P. Adams, R.A. Pierson and R.J. Mapletoft,
1995. Exogenous control of follicular wave emergence
in cattle. Theriogenology, 43: 31-40.

Carriquiry, M., C.R. Dahlen, W.J. Weber, G.C. Lamb and
B.A. Crooker, 2009. Postpartum ovarian activity in
multiparous Holstein cows treated with bovine
somatotropin and fed n-3 fatty acids in early
lactation. J. Dairy Sci., 92: 4876-4888.

De Vries, A., 2006. Economic value of pregnancy in dairy
cattle. J. Dairy Sci., 89: 3876-3885.

Delarnette, I M., C.E. Marshall, R.W. Lenz, D .R. Monke,
W.H. Avars and C.G. Sattler, 2004. Sustaining the
fertility of artificially inseminated dairy cattle: The
role of the artificial insemination industry. J. Dairy
Sci., 87: E93-E104.

Fajersson, P, RI. Stanko and G.I. Williams, 1999.
Distribution and repeatability of anterior pituitary
responses to GnRH and relationship of response
classification to the postpartum anovulatory interval
of beef cows. I. Amim. Sci., 77: 3043-3049.

Gajewski, 7., R. Thun, R. Faundez and 7. Boryezko, 1999.
Uterine motility in the cow during puerperium.
Reprod. Domest. Anim., 34: 185-191.

Garbarmo, E.J., I.A. Hernandez, ] K. Shearer, C.A. Risco
and W.W. Thatcher, 2004. Effect of lameness on
ovarian activity m postpartum holstein cows. I. Dairy
Sci., 87: 4123-4131.

Gumen, A. and M.C. Wiltbank, 2002. An alteration in the
hypothalamic action of estradiol due to lack of
progesterone exposure can cause follicular cysts n
cattle. Biol. Reprod., 66: 1689-1695.

Gumen, A., IN. Guenther and M.C. Wiltbank, 2003.
Follicular size and response to ovsynch versus
detection of estrus in anovular and ovular lactating
dairy cows. J. Dairy Sci., 86: 3184-3194.

Hare, E., HD. Norman and I.R. Wright, 2006. Trends in
calving ages and calving intervals for dawry cattle
breeds in the United States. I. Dairy Sci., 89: 365-370.

Heolt, L.C, WD. Whttier, F.C. Gwazdauskas and
W.E. Vinson, 1989. Early postpartum reproductive
profiles in Holstein cows with retained placenta and
uterine discharges. J. Dairy Sci., 72: 533-542.

907

Kacar, C., 8. Yildizz SM. Pancarci, M. Kaya, H. Oral,
K. Gurbulak and O. Gungor, 2006. Admimstration of
OnRH treatment prior to Ovsynch protocol to
stimulate ovarian cycle in cows with functional
anoestrus. Bull. Vet. Tnst. Pulawy., 50: 497-501.

Kaim, M., A. Bloch D. Wolfenson, R. Braw-Tal,
M. Rosenberg, H. Voet and Y. Folman, 2003. Effects
of GnRH administered to cows at the cnset of estrus
on timing of ovulation, endocrine responses and
conception. I. Dairy Sci., 86: 2012-2021.

Kasimanickam, R., T.F. Duffield, R.A. Foster, C.J. Gartley,
K.E. Leslie, I.5. Walton and W .H. JTohnson, 2005. The
effect of a single administration of cephapirin or
cloprostenol on the reproductive performance of
dairy cows with  subclimical
Theriogenology, 63: 818-830.

Kesler, D.T, HA. Garverick, R.S. Youngquist, R. G. Elmore
and C.I. Bierschwal, 1977. Effect of days postpartum
and endogenous reproductive hormones on GnRH-
induced LH release in dairy cows. J. Anim. Sci.,
45 797-803.

Kinder, J.E., FN. Kojuna, E.G. Bergfeld, M.E. Wehrman
and K.E. Fike,
regulation of pulsatile LH release and development of
persistent ovarian follicles in cattle. . Anim. Sci.,
74:1424-1440.

Kiracofe, GH., 1980. Uterine involution: Its rele in
regulating postpartum intervals. J. Anim. Sci,
51:16-28.

Lewis, G.5., 1997. Symposium: Health problems of the
postpartum cow. J. Dairy Sci., 80: 984-994.

Melendez, P., J. McHale, J. Bartolome, L.F. Archbald and
G.A. Donovan, 2004, Uterine involution and fertility
of Holstein cows subsequent to early postpartum
PGF,, treatment for acute puerperal metritis. J.
Dairy Seci., 87: 3238-3246.

Momeilovie, D., L.F. Archbald, A. Walters, T. Tran,
D. Kelbert, C. Risco and W.W. Thatcher, 1998.
Reproductive performance of lactating dairy cows
treated with gonadotrophin-releasing hormone
(GnRH) and/or prostaglandin F,, (PGF,,) for
synchromzation of  estrus ovulation.
Theriogenology, 50: 1131-1139.

Olynk, N.J. and C.A. Wolf, 2009. Stochastic economic
analysis

endometritis.

1996. Progestin and estrogen

and

of dairy cattle artificial insemination
reproductive management programs. J. Daiwry Sci,
92:1290-1299.

Pankowski, I W., D M. Galton, HN. Erb, C.L.. Guard and
Y.T. Grohn, 1995, Use of prostaglandin F,, as a
postpartum  reproductive management tool for
lactating dairy cows. J. Dairy Sci., 78: 1477-1488.



J. Anim. Vet. Adv., 10 (7): 900-908, 2011

Pursley, T.R., M.C. Wilthanl, I.5. Stevenson, I.S. Ottobre,
H.A. Garverick and I..I.. Anderson, 1997a. Pregnancy
rates per artificial insemination for cows and heifers
inseminated at a synchronized ovulation or
syncromzed estrus. I. Dairy Sei., 80: 295-300.

Pursley, TR., M.R. Kosorok and M.C. Wiltbanlk, 1997b.
Reproductive management of lactating dairy cows
using synchromzation of ovulation. J. Dairy Sci,
80: 301-306.

Pursley, IR, R W. Silcox and M.C. Wiltbank, 1998. Effect
of time of artificial insemination on pregnancy rates,
calving rates, pregnancy loss and gender ratio after
synchronization of ovulation in lactating dairy cows.
I. Dairy Sei., 81: 2139-2144.

Rabiee, AR., I.]. Lean and M.A. Stevenson, 2005. Efficacy
of ovsynch program on reproductive performance
mn damy cattlee A meta-analysis. J. Damy Seci.,
88: 2754-2770.

Risco, C.A., M. Drost, W.W. Thatcher, J. Savio and
M.JT. Thatcher, 1994. Effects of calving- related
disorders on prostaglandin, calcium, ovarian activity
and utermne nvolution in postpartum dairy cows.
Theriogenology, 42: 183-203.

Risco, CA., RL. de la Sota, G. Morris, J.D. Savio and
W.W. Thatcher, 1995, Postpartum reproduction
management of dairy cows in a large Florida dairy
herd. Theriogenology, 43: 1249-1258.

Rutigliano, HM., F.S. Lima, R.IL.A. Cerri, L.F. Greco and
IM. Vilela et al, 2008 Effects of method of
resynchronization and source of selenium on uterine
health and reproduction in dairy cows. I. Damry Sci,
91: 3323-3336.

Sakaguchu, M., Y. Sasamoto, T. Suzuki, Y. Takahashi and
Y. Yamada, 2004, Postpartum ovarian follicular
dynamics and estrous activity in lactating dairy
cows. J. Dairy Sci., 87: 2114-2121.

Sellars, C.B., J.C. Dalton, R. Manzo, I. Day and
A. Ahmadzadeh, 2006. Time and incidence of
ovulation and conception rates after incorporating
estradiol cypionate into a timed artificial insemination
protocol. I. Dairy Sci., 89: 620-626.

Slama, H., D. Vaillancourt and AK. Goff, 1991.
Pathophysiology  of the puerperal period:
Relationship between prostaglandin E2 (PGE2) and
uterine involution in the cow. Theriogenology,
36: 1071-1090.

908

Stevenson, I.S. and JT.R. Pursley, 1994 Resumption of
follicular activity and interval to postpartum
ovulation after exogenous progestins. J. Dairy Sci.,
77 725-734.

Stevenson, 1.S., 2008. Progesterone, follicular and estrual
responses  to  progesterone-based estrus  and
ovulation synchronization protocols at five stages of
the estrous cycle. I. Dairy Sci., 81: 4640-4650.

Stevenson, I.5., M.A. Portaluppi, D.E. Tenhouse,
A Lloyd, D.R. Eborn, 8. Kacuba and . M. DeJarnette,
2007a. Interventions after artificial insemination:
Conception rates, pregnancy survival and ovarian
responses to gonadotropin-releasing hormone,
human chorionic gonadotropin and progesterone. J.
Dairy Seci., 90: 331-340.

Stevensor, I.S., M.A. Portaluppi and D.E. Tenhouse,
2007b. Ovarian traits after gonadotropin-releasing
hormone-mduced ovulation and subsequent delay of
induced luteolysis in an ovsynch protocol. J. Dairy
Sci., 90: 1281-1288.

Stevenson, J.S5., Y. Kobayashi and K.E. Thompson, 1999.
Reproductive performance of dairy cows in various
programmed breeding systems including ovsynch

and combinations of gonadotropin-releasing
hormone and prostaglandin F,,. T. Dairy Sci,
82: 506-515.

Tallam, SK., T.F. Duffield, K.E. Leslie, R. Bagg, P. Dick,
3. Vessie and J.S. Walton, 2003. Ovarian follicular
activity in lactating holstemn cows supplemented with
monensin. J. Dairy Sci., 86: 3498-3507.

Ullah, G., I'W. Fuquay, T. Keawlkhong, B.I1. Clark,
D.E. Pogue and E.J. Murphey, 1996. Effect of
gonadotropin-releasing hormone at estrus  on
subsequent luteal function and fertibity 1n
lactating holsteins during heat stress. J. Dairy
Sci., 79: 1950-1953.

Washburn, S.P., W.J. Silvia, CH. Brown, B.T. McDamnel
and A.J. McAllister, 2002. Trends in reproductive
performance in Southeastern Holstein and Jersey
DHI herds. J. Dairy Sci., 85: 244-251.

Whittier, W.D., F.C. Gwazdauskas and M.L. McGilliard,
1989. Prostaglandin F,, usage in a dairy reproduction
program for treatment of unobserved estrus,
pyometra and ovarian luteal cysts. Theriogenology,
32:693-704.

Wolfenson, D., Z. Routh and R. Meidan, 2000. Impaired
reproduction 1n heat-stressed cattle: Basic and
applied aspects. Amm. Reprod. Sci., 60: 535-547.

Youngquist, R.S. and C.J. Bierschwal, 1985. Clinical
management of reproductive problems in dairy cows.
I. Dairy Sei., 68: 2717-2726.



