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EVALUATION OF THE MELENGESTROL ACETATE / PROSTAGLANDIN (MGA/PG) ESTROUS SYNCHRONIZATION PROTOCOL WITH ADDITION OF GnRH AT 48 h POST PG ON AI PREGNANCY RATES IN YEARLING BEEF HEIFERS1,2
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ABSTRACT:  The objective of this experiment was to determine if GnRH could be incorporated into the melengestrol acetate (MGA) / prostaglandin (PG) synchronization protocol to allow for effective fixed-time insemination of yearling beef heifers.  MGA was supplemented to the diet of 153 yearling crossbred heifers at a rate of 0.5mg·head-1·d-1 for 14 days.  On day 19 following MGA withdrawal, all heifers received an injection of PG and were then randomly assigned to one of two treatment groups.  Heifers assigned to treatment 1 (MGA/PG) were observed a minimum of 60 min at dawn and dusk for estrual behavior, up to 72 h following PG injection.  Individuals observed in estrus were then inseminated 12 h after first exhibiting estrus.  At 72 h post PG injection all individuals not previously observed in estrus were inseminated.  Heifers assigned to treatment 2 (MGA/PG + GnRH) were also observed for estrual behavior for 72 h immediately following PG injection, but were not inseminated based on estrus detection.  Instead, at 48 h following PG injection all individuals within treatment 2 were injected with 100 (g of GnRH and inseminated.  First service conception rates following AI tended to be lower (P = 0.15) for the heifers assigned to treatment 2 than those assigned to treatment 1 (46% vs. 56% respectively).  As well, fewer heifers (P < 0.05) in treatment 2 were observed in estrus over the 72 h period following PG injection (33% vs. 53% respectively).  In conclusion, when administered 48 h after PG injection, GnRH does not allow for successful mass mating when using the 14 d MGA/19 d PG synchronization protocol in yearling beef heifers.
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Introduction


An effective estrous synchronization protocol is critical when implementing an AI breeding program.  Not only should the protocol be cost effective, but it should also allow for successful fixed-time insemination.  Implementation of orally administered melengestrol acetate (MGA) in combination with prostaglandin (PG) injection has proven to be an effective method of synchronizing estrus in beef heifers  (Jaeger et al., 1992; Stevenson et al., 1999).  The ability of MGA to inhibit the expression of behavioral estrus and follicular turnover ultimately allows a greater percentage of animals to enter the same stage of the reproductive cycle upon its removal.  This facilitates concentrated heat detection and AI over a shorter period of time.  Early research indicated that the estrus immediately following MGA removal was sub-fertile (Patterson et al., 1989), so further developments were needed to overcome this problem.  The addition of PG injection and manipulation of the interval between MGA withdrawal and PG administration offered an effective solution.  Research initially suggested that a 17 d interval was optimal (Kesler et al., 1996), but recent work verifies that increasing the withdrawal time from 17 to 19 days yields the best results (Deutscher et al., 2000).  The ability of MGA to induce puberty in non-pubertal females also makes it an attractive option for heifer synchronization as many heifers are often non-pubertal at the beginning of the breeding season.

With a more predictable incidence of estrus under MGA/PG influence the possibility of mass mating becomes an option worth consideration.  In order to implement a fixed-time AI protocol, however, it is necessary to narrow the range of time for estrus response even further.  In mature cattle, a narrowed response time can be achieved by administering GnRH, following PG injection.  The administration of GnRH triggers a LH surge, which in turn induces ovulation of the primary follicle present on the ovary (Macmillan and Thatcher, 1991; Twagiramungu et al., 1994).  It has been proposed then, that if GnRH could be added to the standard 14 d MGA/ 19 d PG protocol at an acceptable point, it may facilitate a narrow range of estrus responses in heifers as well.  A narrowed response of this type may then create a window for fixed time AI to occur.  A heifer’s ability to respond to GnRH injection has been observed, when given 12 d following MGA removal, with a resulting increase in estrual behavior following PG injection (Wood et al., 1999).  With this in mind, it was proposed that the addition of an injection of GnRH at 48 h after PG may facilitate a concentrated estrus response.  It is 

Table 1.  Response to synchronization protocol


             Treatment


Observation



MGA/PGa

MGA/PG + GnRHb

Significancec

Exhibition of behavioral estrus 

in 72 h following PG admin-

53%  (41/77)

     33%  (25/76)


     0.01

istration

Conception rate to AI when

68%  (28/41)

     68%  (17/25)


     0.60     

estrus was observed

Conception rate to AI when

42%  (15/36)

     35%  (18/51)


     0.35

estrus was not observed

Overall pregnancy rate to AI

56%  (42/77)

     46%  (35/76)


     0.15


aMGA/PG treated heifers received MGA at a rate of 0.5mg·head-1·d-1 for 14 d, and after 19 d withdrawal were injected 

with PG.  Estrus detection and breeding based on AM/PM rule occurred for 72 h at which point all non-responders 

were inseminated.

bMGA/PG + GnRH treated heifers underwent the same treatment as a, but were not bred on observed heat.  Instead, all 

individuals were mass mated at 48 h following PG injection in conjunction with a 100(g injection of GnRH.

cP-values were calculated using one-sided Fischer Exact tests for significance.

the purpose of this study to determine whether or not such a protocol will be successful.

Materials and Methods


Animals and general procedures.  One-hundred –fifty-three crossbred yearling beef heifers located on a cooperating ranch in north-central Colorado received MGA as a dietary supplement at a rate of 0.5mg·head-1·d-1 for 14 days.  At the end of 14 d MGA was withdrawn and heifers were returned to their normal diet.  On day 19 following MGA withdrawal, all heifers were injected with prostaglandin and then randomly assigned to one of two treatment groups.  Heifers assigned to treatment 1 (MGA/PG) (n = 77) and treatment 2 (MGA/PG + GnRH) (n=76) were observed for a minimum of 60 minutes, twice daily at dawn and dusk, for estrual behavior.  Individuals assigned to treatment 1 observed in behavioral estrus were inseminated based on the AM/PM rule at 12 h following first observed estrus.  At 72 h post PG injection all individuals not previously observed in estrus were inseminated.  Heifers assigned to treatment 2 were not inseminated based on an AM/PM rule, but were instead mass inseminated at 48 h after PG injection regardless of exhibition of behavioral estrus.  At the time of insemination all individuals in treatment two also received 100 (g of GnRH (Fertagyl() via intra-muscular injection.  Following mass insemination, at 72 h after PG injection, all heifers were returned to their respective pastures.  Bulls were not introduced until 14 d later in order to allow for the discrimination between pregnancy to AI or natural cover at subsequent pregnancy checks.  The breeding season then continued for 32 d, at which point bulls were removed.  A summary of the treatment protocols can be seen in Figure 1.  Reproductive status was observed on day 41 after PG injection, via rectal ultrasonography, and all heifers were classified as pregnant to AI, or open.

Data analysis.  Statistical analysis of data was carried out using the Proc Freq procedure of SAS, with sire and AI technician as covariables.  Original analysis indicated, however, that sire and AI technician had no significant effect, therefore, the data was pooled across these categories for subsequent analysis.  Synchronization, conception and pregnancy rates were compared using a one-sided Fisher Exact test based on recommendations outlined by SAS Institute Inc., 1999.  Tests for independence between treatments were considered significant at the P < 0.05 level.

Results and Discussion

Four comparisons served to evaluate the effectiveness of the MGA/PG + GnRH protocol versus standard MGA/PG protocol.  All results have been reported in Table 1.  Behavioral estrus rates for the 72 h period following PG administration differed significantly (P < 0.05) with the standard MGA/PG protocol yielding a superior synchronization rate (33% vs. 53%).  Although not statistically significant (P = 0.15), the overall AI pregnancy rates for the two treatments also differed (46% vs. 56%), once again with the standard MGA/PG treatment giving the better result.  Heifers that exhibited estrus during the 72 h period following PG injection, that were mated based on an AM/PM rule, conceived at a level of 68% (28 / 41).  While heifers that were fixed-time inseminated at 48 h in conjunction with a GnRH injection, who exhibited estrus during the same 72 h period, conceived at the same rate of 68% (17 / 25) (P = 0.60).  Conception rates for heifers that were not observed in estrus were 42% (15 / 36) for the MGA/PG group versus 35% (18/51) for the MGA/PG + GnRH group (P = 0.35).  Although only statistically superior in one of the four comparisons that were drawn, the standard MGA/PG protocol appears to yield better results when attempting to impregnate heifers with AI.


These observed results may be attributed to several factors.  Some researchers have suggested that heifers simply do not respond well to GnRH early in puberty (Larson, 1998).  Since the average age of the heifers used in this study was approximately 13 months, their ability to respond to GnRH could have been limited based on this assumption.  The overall synchronization rates for both treatments, which were considerably lower than what was expected, suggest that many of the heifers studied may not have been pubertal at the beginning of the study.  Thus, an effective GnRH response would not be expected if this were the case.  

The MGA/PG + GnRH protocol may also have been less effective based on the maturity of the ovum compared to the time of AI.  Assuming that heifers responded to the GnRH injection and ovulated, those individuals who had not already developed a mature oocyte may have released a sub-fertile ovum that was not capable of being fertilized.  Since measurements to verify GnRH response were not collected as part of this study a concrete conclusion of this nature is not possible.

Overall, further study is needed to determine the efficacy of GnRH use in heifer estrous synchronization. 

Implications


Results of this study indicate that adding an injection of GnRH at 48 h after PG administration, when using the 14 d MGA/19 d PG synchronization protocol, does not allow for successful fixed time AI of yearling beef heifers.  Verified response to GnRH, by some heifers, however, would suggest that further study is warranted in this area, in order to verify if GnRH can be used to create an effective fixed time AI protocol for beef heifers by implementing its use in other ways.
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(A) Treatment 1 - MGA/PG






(B)  Treatment  2 - MGA/PG + GnRH







Figure 1.  Protocols used for heifer synchronization.  (A) MGA/PG – standard 14 d MGA feeding with PG injection at 19 days after withdrawal followed by 72 h heat detection and AI  (B) MGA/PG – standard protocol as outlined in A with the addition of GnRH at 48 h in conjunction with mass mating. 
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