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HALF DOSE GNRH DOES NOT AFFECT PREGNANCY RATES WITH THE CO-SYNCH ESTRUS SYNCHRONIZATION PROTOCOL
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ABSTRACT:  Primiparous (n = 76) and multiparous (n = 328) lactating Angus cows were randomly assigned to receive either a 50 μg or 100 μg dose of GnRH at either the first or second GnRH injection of the CO-Synch estrus synchronization protocol to evaluate the efficacy of a reduced dosage in inducing a fertile ovulation.  The result was four separate treatment groups: 50:50, 50:100, 100:50 and 100:100.  The CO-Synch protocol consists of GnRH on d 0, followed by an injection of PGF2α on d 7.  On d 9 cows were injected with another GnRH injection and mass inseminated.  On d –10, and again on d 0, blood samples were obtained to examine progesterone levels and determine the proportion of anestrous cows.  Calves were removed for a 48 h period on d 7 and were put back with the cows immediately after breeding.  Clean-up bulls were turned in with the cows 14 d following AI.  Cows were pregnancy checked via transrectal ultrasonography 68 d after AI.  Serum progesterone levels indicated that 34.9% of the cows were estrual at the start of breeding.  All treatments were equally effective (P > 0.05) in inducing anestrous cows to ovulate and become pregnant.  There was no difference in pregnancy rates among the treatment groups (50:50 = 50.7%; 50:100 = 49.3%; 100:50 = 50.3 %; and 100:100 = 44.6%; P > 0.05), thus indicating that a reduced dosage of GnRH is effective in inducing fertile ovulation in the CO-Synch timed insemination protocol.  We conclude that using a lower dose of GnRH is an effective method of reducing the cost of synchronization with the CO-Synch protocol.  
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Introduction

   Only 13.3% of cow-calf operations in the United States utilize artificial insemination and only 11.9% of operations use estrus synchronization (NAHMS, 1997). The primary reasons cited by producers for not implementing these reproductive technologies was a lack of time and labor resources and/or the cost. Estrus detection is one of the most time-consuming components involved with AI.  Recent developments in the understanding ovarian follicular dynamics have led to the development of synchronization programs where estrus detection is not necessary.  The development of synchronization protocols that use GnRH in combination with luteolytic compounds improves ovulation synchrony over estrus synchronization programs that utilize PGF2α alone, and allows for mass insemination (Pursley et al., 1996).  While eliminating estrus detection may reduce labor costs associated with estrus synchronization, these protocols are still often cited as being too expensive and impractical to implement in commercial beef herds. It has been estimated that the largest portion of the hormone costs in timed insemination protocols can be attributed to the retail costs of GnRH (Britt and Gaska, 1998; Nebel and Jobst, 1998).  The objective of this study was to compare pregnancy rates among postpartum beef cows following synchronization of ovulation with either a full or half dose of GnRH in the CO-Synch protocol.   

Materials and Methods

   Primiparous (n = 76) and multiparous (n = 328) Angus cows from one location with an average body condition score (BCS) of 5.5 and postpartum interval (PPI) to d 0 of the synchronization protocol of 67.7 d, were blocked by age and postpartum interval and were randomly assigned to one of four treatment groups.  Prior to synchronization, all cows were grazed as one group on a rotational basis through several paddocks.  

   Blood samples were taken 10 d prior to the initiation of the estrus synchronization protocol and again on d 0 of the treatment to determine serum progesterone levels and determine the number of anestrous cows.  Blood samples were allowed to clot at 4ºC for 24 h and were centrifuged to collect serum.  The serum was stored at -20ºC until analyses were performed.  Progesterone concentrations were determined using a radioimmunoassay.  Cows in which serum progesterone levels were greater than 1 ng/mL in at least one sample were considered to be cycling before treatment.

   All cows were evaluated for body condition score (BCS) using a nine point scale with one being extremely emaciated and nine being extremely obese at the initiation of the trial.

   The CO-Synch protocol includes one 100 µg intramuscular injection of GnRH (Fertagyl®, Intervet, Millsboro, DE), followed by a 25 mg injection of PGF2α (Lutalyse®, Pharmacia & Upjohn, Kalamazoo, MI) seven d later, and another 100 µg injection of GnRH on d nine, at which time cows are also mass inseminated.  

   In the experimental protocol, cows were randomly assigned GnRH dosages that were varied to either 50 µg (1 mL volume) or 100 µg (2 mL volume) at either the first or second injection or both. The result was four separate treatment groups: 50:50, 50:100, 100:50 and 100:100.  

	Table 1.  Number of cows per treatment group and means and standard deviations for BCS, PPI and age of cows.

	Treatment
	Cows (n)
	BCS
	PPI
	Age

	50:50
	97
	5.5 ± .8
	68.4 ± 20.6
	5.7 ± 3.3

	50:100
	103
	5.5 ± .8
	67.6 ± 20.9
	5.9 ± 3.5

	100:50
	101
	5.5 ± .8
	67.0 ± 20.1
	5.6 ± 3.1

	100:100
	103
	5.4 ± .8
	67.7 ± 20.4
	6.2 ± 3.4


   Beginning on d six, cows were observed for standing estrus, and if they were observed to be in heat, were artificially inseminated approximately 10 to 12 h later.  Clean-up bulls were turned in with the cows 14 d following artificial insemination.  Sixty-eight d after mass mating, all cows were diagnosed for pregnancy via transrectal ultrasonography (Aloka 500V with a 7.5 MHz linear-array transrectal transducer) to determine the number of females that conceived to artificial insemination.  

   Treatment effects on pregnancy rate were analyzed with the mixed models procedure in SAS, using sire and the interaction of treatment by sire as random effects (SAS, 1992).  Technician by treatment interactions were also analyzed.  Effects of age of cow and postpartum interval were analyzed within the mixed model by grouping females as either two, three or four and above.  Effect of PPI was analyzed by grouping cows as either short (< 40 d), medium (40 to 60 d), or long (> 61 d) and analyzed within the mixed models procedure.

   For each analysis, least squares means were computed and if the model was determined to be significant (P < 0.05) then a pairwise t-test mean separation was performed (SAS, 1999).

Results and Discussion

   Eighteen cows exhibited heat between d six through nine and were bred prior to mass mating the remainder of the cows.  Technician was not significant and there was no interaction between treatment and technician (P > 0.05).  The random effects of sire and sire by treatment were also not significant.  

   Due to labeling errors, several blood samples could not be identified, and could not be included in the progesterone assay.  Of the 304 cows for which blood samples could be traced, a high percentage (65.1%) were considered to be anestrous, while only 34.9% were considered to be cycling.  Pregnancy rates by postpartum estrual status are outlined in Table 2.  There were no statistical differences among pregnancy rates between treatment groups by cyclicity status, demonstrating that the reduced dose of GnRH was effective in inducing cyclicity in anestrous females.

   Four technicians performed all inseminations for this study and the number of cows in each treatment group inseminated by an individual technician were approximately equal across treatment groups.  Calves were removed for a 48 h period on d seven, and were put back with the cows immediately after breeding.  

	Table 2.  Least square means and standard errors for pregnancy rates by postpartum estrual status per experimental treatment group.

	Treatment
	Cyclic 
	Anestrous

	50:50
	61.7a ± 9.8
	49.9a ± 9.3

	50:100
	45.0a ± 11.3
	49.7a ± 8.0

	100:50
	56.4a ± 10.2
	59.2a ± 8.3

	100:100
	43.3a ± 10.0
	45.2a ± 8.1

	a Values with a similar superscript do not differ statistically (P > 0.05).


   Overall pregnancy rates and standard errors, as well as statistical significance comparing experimental treatments are outlined in Table 3.  These data demonstrate there was no difference among pregnancy rates for cows treated with either a 50 or 100 µg dose of GnRH at either the first and/or second injection in the CO Synch protocol.  Based on this study it can be concluded that a reduced dosage of GnRH is effective in inducing a fertile ovulation. 

   These results agree with work conducted by Fricke et al. (1998) in which lactating Holstein cows (n = 237) received either a 50 or 100 µg dose of GnRH at both d 0 and 9 had similar pregnancy rates, 41.0 and 41.1 for the full and half dose respectively.  

    In a study conducted with postpartum beef cows, a reduced dosage of GnRH (50 µg) was ineffective in synchronizing estrus and ovulation to a timed insemination protocol (Funk and Anderson, 2000).  In this study, conception rates were 10% lower for the cows treated with the half-dose of GnRH versus the full dose. 

   Based on the conflicting results, it is likely that more studies should be conducted to determine the applicability of a reduced dose of GnRH in a timed insemination protocol in applied production scenarios.

	Table 3.  Least square mean values and statistical significance for pregnancy rates for half and full dose combinations of GnRH in the CO-Synch estrus synchronization protocol.

	Treatment
	Pregnancy Rates

	50:50
	50.7 a ± 5.5 (n = 97)

	50:100
	49.3 a ± 5.4 (n = 103)

	100:50
	50.3 a ± 5.4 (n = 101)

	100:100
	44.6 a ± 5.5 (n = 103)

	a Values with a similar superscript do not differ statistically (P > 0.05).


   The effect of calf removal was not under study in this trial, but it is important to note that in other studies the practice has offered an improvement in overall synchronized pregnancy rates due to an increase in the frequency of LH pulses (Smith et al., 1977; Forrest et al., 1979; Walters et al., 1981; Geary et al., 2001).  

   The 100 µg dosage of GnRH used in estrus synchronization protocols is based on product manufacture recommendations for the treatment of ovarian cysts. However, Cantley et al. (1975) demonstrated that an intramuscular of 50 µg was as effective as 100 or 250 µg to treat ovarian cysts.  Plasma LH concentrations were elevated within 30 minutes following injection of GnRH at each of the three dosages and remained elevated for four hours.  

   Based on this study, a half dose of GnRH may be as effective in inducing a new follicular wave at any stage of the estrous cycle and inducing a preovulatory surge of LH at the time of mass mating than the more traditional dose.

Implications

   Timed insemination protocols offer an advantage to producers, in that they do not require estrus detection, which is both time and labor intensive.  Accuracy in estrus detection is also another challenge to successfully implementing artificial insemination programs in commercial beef operations. Reducing the cost of synchronization drugs by reducing the dosage necessary may make timed insemination protocols that manipulate the time of ovulation a more realistic option to improving reproductive efficiency.  Before recommending this practice to producers, a cautionary note should be added.  During this study the injection of GnRH was performed carefully to ensure that cows were receiving the full dose.  In an applied production scenario, there may not be the time or resources to devote that kind of attention to product administration, and pregnancy rates to synchronization may reflect that fact.
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