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Abstract

Increased secretion of prostaglandin F,a (PGF) between d 30 and 36 of pregnancy causes luteal
regression and embryonic loss. In addition, administration of gonadotropin releasing hormone (GnRH) or
human chorionic gonadotropin (hCG) has been held responsible for early embryonic death when
administered at pregnancy diagnosis between 29 and 42 days after insemination. The objective of this
study was to determine the effect of GnRH administration at 28+3 d after artificial insemination (Al), 7 d
prior to the initiation of resynchronization with CO-Synch, on pregnancy wastage rate (late embryonic
and early fetal loss rate; PWR) for the previous insemination. All parity (2.38+1.45; range 1-10) lactating
Holstein cows (n=1417) from a dairy farm in Washington state were enrolled. Cows that were not
detected in estrus by 28+3 d (Day -7) after Al were assigned to receive either GnRH (100 pg, im; n=693)
or no GnRH (control; n=724). Cows not detected in estrus during 7 d following GnRH administration
were presented for pregnancy diagnosis (35+3 d after Al, Day 0) and non-pregnant cows were submitted
for resynchronization with CO-Synch protocol for subsequent timed Al. The cows that were not pregnant
to resynchronization were resubmitted for CO-Synch resynchronization with presynch-GnRH for a
second time or to other breeding protocols. Cows were examined for pregnancy at 35 d after Al and
pregnant cows were submitted to determine pregnancy status for a second time approximately at 60 d
after Al

The overall PWR was 13.9% (142/1044). The PWR for GnRH and control groups was 14.8%
(75/506) and 12.5% (67/538), respectively (P=0.27).

In conclusion, the GnRH treatment 7 d prior to initiation of resynchronization with CO-Synch,
when administered at 28+3 d after a previous breeding, did not increase pregnancy wastage compared to
controls.
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Introduction

Spontaneous abortion of dairy cows is an increasingly important problem that contributes
substantially to low herd viability and production inefficiency. Embryonic mortality for cows confirmed
pregnant between 35 to 45 days of gestation typically has ranged from 8 to 10%, with pregnancy loss
often exceeding 14% in some herds.'” Sreenan et al calculated that pregnancy rates of 90% and calving
rates of 55% are normal for heifers and moderate yielding dairy cows, indicating an overall embryonic
and fetal mortality rate of about 40%.”> These authors concluded that few embryos are lost in the days
immediately after fertilization and up to day 8 after ovulation and that about 70 to 80% of the total
embryonic loss is sustained between days 8 and 16 after insemination, a further 10% between days 16 and
42 and a further 5 to 8% between Day 42 and term. It is suggested that the rate of late embryonic loss,
after the fourth week of gestation, may be higher in high-producing dairy cows than in either moderate-
yielding cows or in heifers. A study by Vasconcelos et al indicated that the pattern of loss might be
different in high-yielding dairy cows with such cows showing a higher increment of late embryonic
loss.*” Vasconcelos et al reported that 20.2% of the embryos were lost between days 28 and 98 after Al
in intensively managed dairy cows yielding between 11,000 and 12,000 kg of milk per lactation.*’

While infectious diseases are a primary focus of pregnancy wastage prevention, infectious agents
probably cause less than half of the pregnancy wastages.® Schallenberger et al reported that a series of
increases in secretion of PGF between d 30 and 36 of pregnancy caused luteal regression and embryonic
loss.” In addition, among many non-infectious causes, administration of GnRH or hCG after Al has been
held responsible for early embryonic death when administered at pregnancy diagnosis between 29 and 42

467 Clinical Theriogenology * Volume 3 Number 4 « December 2011



days after insemination.® The objective of this study was to determine the effect of GnRH administration
at 2843 d after Al, 7 d prior to the initiation of resynchronization with CO-Synch, on PWR for the
previous insemination.

Materials and methods

Animal enrollment and data collection

All parity (2.38+1.45; range 1-10) lactating Holstein cows (n=1417) from a dairy farm in
Washington were enrolled from December 2009 to July, 2010. Cows were housed in free-stall barns;
primiparous and multiparous cows were housed separately and milked thrice daily at 8 h intervals. Cows
were fed a total mixed ration, twice daily, to meet or exceed the dietary requirements for lactating
Holstein cows weighing 1200 to 1400 Ib and producing 60 to 80 lbs of 3.5% fat corrected milk. Lists of
all eligible cows including injection schedules, reproductive events, pregnancy examinations, health
events, and milk yield data on the test date closest to the date of subsequent insemination were generated,
tracked, and recorded using a commercial on-farm computer software programs (DairyComp 305, Valley
Agricultural Software, Tulare, CA or DHI Plus, DHI Computing Service, Provo, UT).

Treatment

Cows that were not detected in estrus by 28+3 d (Day -7) after Al were assigned to receive either
GnRH (100 pg, im; n=693 or no GnRH (control; n=724). Cows not detected in estrus during 7 d
following GnRH administration were presented for pregnancy diagnosis (3543 d after Al, Day 0) and
non-pregnant cows were submitted for resynchronization with CO-Synch protocol for subsequent
breeding. Briefly, cows received 100 pg GnRH, im, on Day 0 (35+3), 25 mg PGF on Day 7 (42+3), and
100 pg GnRH, im, and insemination 72 h later on Day 10 (45+3). The protocol was repeated for the cows
that were not pregnant to resynchronization. It should be noted that some non-pregnant cows were
submitted to other breeding protocols. Pregnant cows were submitted for pregnancy diagnosis for a
second time at approximately 60 d after Al

The pregnancy wastage was determined by cows that were diagnosed as pregnant at 35 days after
insemination and subsequently observed to be non-pregnant at 60 d after Al. The PWR was calculated as
number of cows pregnant 35 days after insemination and not pregnant at 60 days after insemination
divided by total number of cows pregnant at 35 days after insemination.

Statistical analysis

Multivariate logistic model (PROC LOGISTIC, SAS Version 9.1 for Windows, SAS Institute,
Cary, NC) was used to examine the effect of treatments on PWR. The variables included in the model
were treatment (GnRH vs. no GnRH), parity (1, 2 and 2+), and appropriate interaction. The ‘P’ value at
0.05 was considered significant.

Results

Accounting for parity (P<0.001), the PWR between GnRH and control groups was not different
(P>0.1). The pregnancy/Al (P/AI) at 35 days after insemination was 66.0% (935/1417). The PWR at 60
days after insemination was 13.8% (129/935) for the previous breeding. The PWR was not different
between GnRH and control groups (GnRH: 15.2% [69/453] vs. control: 12.4% [60/482]; P=0.36).

There were 482 cows (GnRH: n=217; control: n=265) that were submitted for a second breeding.
Out of those, 293 cows were eligible for resynchronized timed Al. The P/AI for resynchronized timed
artificial insemination was 37.2% (109/293). The PWR was 11.9% (13/109) for resynchronized timed
artificial insemination. The PWR for resynchronized breeding was not different between GnRH and
control groups (GnRH: 11.3% [6/53] vs. control: 12.5% [7/56]; P=0.29).

The overall PWR was 13.9% (142/1044). The PWR for GnRH and control groups was 14.8%
(75/506) and 12.5% (67/538), respectively (P=0.27). No parity by treatment interaction (P>0.1) was
recorded.
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Discussion

The reason for the administration of GnRH prior to the initiation of resynchronization is to
improve the synchrony of follicular wave emergence and thereby conception rates. In addition, it may
reduce pregnancy wastage by inducing accessory corpora lutea and increasing progesterone
concentrations in pregnant cows. However, administration of GnRH has been held responsible for early
embryonic death when administered after insemination. Chebel et al demonstrated that initiation of the
Ovsynch/TAI protocol with the administration of 100 pg of GnRH prior to pregnancy diagnosis did not
affect pre-enrollment pregnancy rates and pregnancy loss during the first 42 days of gestation.’
Stevenson et al administered hCG, GnRH or saline at pregnancy diagnosis between 29 and 42 days after
insemination and observed the pregnancy status for four weeks.® They observed 15.4% total pregnancy
losses. The pregnancy loss varied from 11.3% in controls to 22.3% in hCG-treated females. However, no
significant treatment effect on pregnancy loss was detected. Moreira et al studied the effect of bovine
somatotropin and resynchronization with GnRH on pregnancy rates of lactating dairy cows.'’ The
authors suggested that resynchronization of cows with initiation of the Ovsynch protocol on day 20 after
the initial Al decreases embryo survival to the prior Al. Treatment with GnRH is followed by a rapid
secretion of luteinizing hormone, and is also associated with a transitory increase in plasma estradiol."
These events may stimulate the secretion of PGF, which could result in luteolysis and terminate
pregnancy. Thus it appeared reasonable to test the effect of GnRH on pregnancies from previous
insemination when administered as a strategy for resynchronization.

In this study, administration of GnRH at 28+3 d after Al did not increase pregnancy wastage in
lactating dairy cows compared to cows that were not treated. Treatment with GnRH during the early
embryonic period,'*" and at pregnancy diagnosis™'® clearly increases the number of additional corpora
lutea. However it has failed to reduce fetal loss in any of the studies performed. Similarly, using GnRH
on day 21 or 23 of gestation as a resynchronization strategy, was found to have no effect on subsequent
pregnancy losses in cows that were pregnant at the time of treatment.'”'®

It seems there are inconsistencies in the effect of GnRH administration and embryonic
survival."* Even though the GnRH administration is able to induce accessory corpora lutea,
progesterone concentrations remained similar in cows that developed accessory corpora lutea compared to
cows that did not. The reason might possibly be the higher rate of liver catabolism in high-producing
animals. Thus, GnRH administration is not beneficial in reducing early embryonic loss in those animals.
El-Zarkouny and Stevenson also showed similar results with progesterone-releasing vaginal inserts.’
Dairy cows of unknown pregnancy status received a progesterone-releasing insert or no insert from d 13
to d 21 after Al to resynchronize estrus in non-pregnant cows. This treatment had no effect on established
pregnancies.

In this study, parity affected the pregnancy wastage but there was no treatment by parity
interaction. The overall pregnancy wastage rates have been found to be similar in heifers, beef cows and
low- to moderate-producing dairy cows; however, the embryo survival rate is lower in high-producing
dairy cows. It is unlikely that this is an age- or parity-related phenomenon but it may be due to the direct
and indirect effects of milk production.

There are several non-infectious factors that may affect early embryonic survival such as genetic
causes, parity, plasma concentrations of progesterone after Al, energy balance after calving and at the
time of insemination, dry-matter and protein intake, milk production, and twinning.”*** In order for
progesterone supplementation to effectively increase embryo survival, treatment would have to be
targeted rather than treatment of all cows.!” The targets should be high-producing cows, cows bred
during peak milk production, and in herds with the history of high early embryonic death due to non-
infectious causes, and cows with loss of body condition. 2!+

In conclusion, the GnRH treatment 7 d prior to initiation of resynchronization with CO-Synch,
when administered at 2843 d after a previous breeding, did not increase PWR compared to controls.

469 Clinical Theriogenology * Volume 3 Number 4 « December 2011



Acknowledgements

The authors thank Select Sires Inc., Plain City, OH for partial financial support for this study and

extend their gratitude to the participating producer.

References

1.

2.

3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
24.

25.

Forar AL, Gay JM, Hancock DD: The frequency of endemic fetal loss in dairy cattle: a review. Theriogenology
1995;43:989-1000.

Thurmond MC, Picanso JP, Jameson CM: Considerations for use of descriptive epidemiology to investigate fetal loss
in dairy cows. J Am Vet Med Assoc 1990;197:1305-1312.

Sreenan JM, Diskin MG, Morris, DG: Embryo survival in cattle, a major limitation to the achievement of high fertility.
BSAS Occasional Publication 2001;26:93-104.

Vasconcelos JLM, Silcox RW, Lacerda JA, et al: Pregnancy rate, pregnancy loss, and response to heat stress after Al at
2 different times from ovulation in dairy cows. Biol Reprod 1997;56(Suppl 1):140 (abstract).

Vasconcelos JLM, Sangsritavong S, Tsai SJ, et al: Acute reduction in serum progesterone concentrations after feed
intake in dairy cows. Theriogenology 2003;60:795-807.

Barr BC, Anderson ML: Infectious diseases causing bovine abortion and fetal loss. Vet Clin North Am Food Anim
Pract 1993;9:343-368.

Schallenberger E, Schams D, Meyer HHD: Sequences of pituitary, ovarian and uterine hormone secretion during the
first 5 weeks of pregnancy in dairy cattle. J Reprod Fertil 1989;37(Suppl):269-276.

Stevenson JS, Tiffany SM, Inskeep EK: Maintenance of pregnancy in dairy cattle after treatment with human chorionic
gonadotropin or gonadotropin-releasing hormone. J Dairy Sci 2008;91:3092-3101.

Chebel RC, Santos JEP, Cerri RLA, et al: Effect of resynchronization with GnRH on day 21 after artificial
insemination on pregnancy rate and pregnancy loss in lactating dairy cows. Theriogenology 2003;60:1389-1399.
Moreira F, Risco CA, Pires MFA, et al: Use of bovine somatotropin in lactating dairy cows receiving timed artificial
insemination. J Dairy Sci 2000;83:1237-1247.

Stevenson JS, Phatak AP, Rettmer I, et al: Postinsemination administration of Receptal: follicular dynamics, duration
of cycle, hormonal responses, and pregnancy rates. J Dairy Sci 1993;76:2536-2547.

Lopez-Gatius F, Santolaria P, Martino A, et al: The effects of GnRH treatment at the time of Al and 12 days later on
reproductive performance of high producing dairy cows during the warm season in northeastern Spain. Theriogenology
2006;65:820-830.

Sterry RA, Welle ML, Fricke PM: Treatment with gonadotropin-releasing hormone after first timed artificial
insemination improves fertility in noncycling lactating dairy cows. J Dairy Sci 2006;89:4237-4245.

Stevenson JS, Portaluppi MA, Tenhouse DE, et al: Interventions after artificial insemination: conception rates,
pregnancy survival, and ovarian responses to gonadotropin-releasing hormone, human chorionic gonadotropin, and
progesterone. J Dairy Sci 2007;90:331-340.

Wallace LD, Breiner CA, Breiner RA, et al: Administration of human chorionic gonadotropin at embryo transfer
induced ovulation of a first wave dominant follicle, and increased progesterone and transfer pregnancy rates.
Theriogenology 2011;75:1506-1515.

Bartolome JA, Kamimura S, Silvestre F, et al: The use of a deslorelin implant (GnRH agonist) during the late
embryonic period to reduce pregnancy loss. Theriogenology 2006;65:1443-1453.

Bartolome JA, Sozzi A, McHale J, et al: Resynchronization of ovulation and timed insemination in lactating dairy cows
III. Administration of GnRH 23 days post Al and ultrasonography for non-pregnancy diagnosis on day 30.
Theriogenology 2005;63:1643-1658.

Mann GE, Lamming GE: The influence of progesterone during early pregnancy in cattle. Reprod Domest Anim
1999;34:269-274.

Starbuck MJ, Dailey RA, Inskeep EK: Factors affecting retention of early pregnancy in dairy cattle. Anim Reprod Sci
2004;84:27-39.

Stronge AJH, Sreenan JM, Diskin MG, et al: Post-insemination milk progesterone concentration and embryo survival
in dairy cows. Theriogenology 2005;64:1212-1224.

El-Zarkouny SZ, Stevenson JS: Resynchronizing estrus with progesterone or progesterone plus estrogen in cows of
unknown pregnancy status. J Dairy Sci 2004;87:3306-3321.

Grimard B, Freret S, Chevallier A, et al: Genetic and environmental factors influencing first service conception rate and
late embryonic/foetal mortality in low fertility dairy herds. Anim Reprod Sci 2006;91:31-44.

Lucy MC: Reproductive loss in high-producing dairy cattle: where will it end? J Dairy Sci 2001;84:1277-1293.

Rabiee AR, Macmillan KL, Schwarzenberger F: The effect of level of feed intake on progesterone clearance rate by
measuring faecal progesterone metabolites in grazing dairy cows. Anim Reprod Sci 2001;67:205-214.

Silke V, Diskin MG, Kenny DA, et al: Extent, pattern and factors associated with late embryonic loss in dairy cows.

Anim Reprod Sci 2002;71:1-12.

Clinical Theriogenology * Volume 3 Number 4 « December 2011 470



26.

27.

28.

Wiltbank M, Lopez H, Sartori R, et al: Changes in reproductive physiology of lactating dairy cows due to elevated
steroid metabolism. Theriogenology 2006;65:17-29.

Bech-Sabat G, Lopez-Gatius F, Yaniz JL, et al: Factors affecting plasma progesterone in the early fetal period in high
producing dairy cows. Theriogenology 2008;69:426-432.

Rhinehart JD, Starbuck-Clemmer MJ, Flores JA, et al: Low peripheral progesterone and late embryonic/early fetal loss
in suckled beef and lactating dairy cows. Theriogenology 2009;71:480-490.

471 Clinical Theriogenology * Volume 3 Number 4 « December 2011






	OMNIBLANK: 


