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PROGRESS IN BOVINE ESTROUS CYCLE
REGULATION

Harry W. Momont, DVM, PhD, Dipl. ACT

School of Veterinary Medicine, University of
Wisconsin-Madison

INTRODUCTION

Nothing is as constant as change. True, but ironically, sometimes the more
things change the more they stay the same. In spite of all the changes in the
Al industry in the last 50 years, detection of cows in heat is still the bottleneck
that limits the efficiency of our reproductive management of cattle. Those 50
years have seen improvements and refinements in semen handling and packaging.
We have made advances in our understanding of reproductive physiology and
endocrinology.  Pharmacologic methods have been developed to regulate the
bovine estrous cycle and simplify estrus detection while maintaining or improving
fertility. What has been the result of all these advances? Using summaries of
individual cow card records for herds participating in a reproductive herd health
program in 1955, and computer generated indices for similar teaching herds from
1985, we can compare the reproductive performance of dairy cows during these
two periods (Table 1).

1955 1985
First Service Conception Rate(%) 53 39
Total Service Conception Rate(%) 51 38
Percent Open at Pregnancy Exam(%) 22 27
Percent Repeat Breeders(%) 15 15
Calving Interval (Months) 132 13.6




Since the reproductive program had changed little in the 30 years of this
review, to what can we attribute this stagnant state of bovine reproduction? Does
the problem reside on the farm, in the cows or in the programs themselves? It is
quite likely that the dramatic increases in milk production and cow numbers on
dairy farms in the upper midwest had overwhelmed the ability of management and
labor (often one and the same on the family farm). As a result, performance in
areas that are seemingly less critical is likely to suffer. Reproductive management
is especially vulnerable to this mind-set because of the long delay between effort
and result. If “gratification delayed is gratification denied,” than the month and
calf delay to pregnancy diagnosis certainly damages our client’s motivation to
check cows for estrus. The 9-month delay until calving all but kills it. So, do
we recommend downsizing and decreasing production to our clients when they
complain about poor reproductive performance in their dairy herd? Not a wise
approach and certainly not a necessary one. While larger herds and higher
production certainly tax our ability to manage dairy cows, neither precludes good
reproductive performance. To paraphrase, the fault is not in our cows but in
ourselves. As theriogenologists, both in academia and clinical practice, we are
probably guilty of focusing to directly on the problem with reproduction. It is
human nature to deal with complex problems by first simplifying them. In the
case of dairy cow reproduction, we are likely to be guilty of oversimplification.
It is critical that we appreciate the interactions of reproduction with nutrition,
environment and general farm management if we are going to reverse this 40 year
trend in reproductive performance. “Herd” health programs must become just that.
From a reproductive standpoint, the greatest contribution to herd health programs
comes from advances in our ability to manipulate and regulate the bovine estrous

cycle.

ESTROUS CYCLE REGULATION

Certainly the concept of estrous cycle regulation has changed over the past 50
years.  For the first 20 years, veterinary reproductive service consisted of
identifying pregnant cows, predicting estrus based on ovarian findings and
exhorting clients to redouble their heat detection efforts. The only widely
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available proactive procedure was manual enucleation of the ovarian corpus luteum.
While the risks of this procedure are probably grossly overstated, it has rightfully
been relegated to the scrap heap of archaic veterinary treatments.

The decade of the 60’s brought the first major pharmacologic advance in
reproductive management. Progesterone and synthetic progestins were found to
inhibit estrus and ovulation in cattle by inhibiting LH release. The products were
fed or injected for 14 to 20 days and most cattle returned to estrus within 2 to 5
days of the end of treatment. While the degree of synchrony of estrus was not
sufficient for use of a single, timed insemination, this was a relatively minor
problem. A bigger problem was the 15 to 30% depression in the fertility of
progestogen treated cows when compared to untreated control cows bred at estrus.
The cause of the decrease in fertility was not completely understood but appeared
to be related to the length of progestogen treatment. The length of treatment was
dictated by the length of the bovine estrous cycle. Treatment had to be long
enough to ensure that all naturally formed corpora lutea had time to regress or the
return to estrus would be delayed. One recommendation was to forgo breeding at
the synchronized estrus and breed 21 days later at the return to estrus. The
normal variation in estrous cycle length meant that a significant heat detection
effort would be required to breed cows at their second estrus. Progestogen
synchronization programs were never approved for lactating dairy cows and the

problems with selling this arrangement to beef producers are pretty obvious.

The second phase in the pharmacologic regulation of the bovine estrous cycle
was an attempt to modify progestogen programs in order to improve synchrony
and fertility. This usually involved co-treatment or pretreatment with an estrogen
or gonadotropin. The major benefit appeared to be an improvement in fertility
related to the decreased (9 day) treatment period. Limitations of this system
include the requirement to insert and then remove the implant. Also, while
fertility was generally better than that achieved with traditional progestogen

programs, it was not always as good as in untreated control animals.

The next phase in the effort to regulate the bovine estrous cycle began in the
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1970’s with the discovery of the luteolytic properties of PGF:a. PGF products
will terminate diestrus in about 95% of cattle when administered after day 7 of
the cycle (estrus = day 0). The induced estrus has normal fertility but the
interval from treatment to estrus is quite variable (2.5 to 7 days in lactating
cattle). This variability precludes the use of a single insemination at an appointed
time after treatment. Even double insemination at 72 and 96 hours after treatment
is not as good as a single insemination based on detection of estrus. The
benefits of PGF are safety, convenience, cost, efficacy and fertility. Its major
drawbacks are a lack of synchrony sufficient for single appointment AI and the
fact that about 45% of randomly cycling cattle will not respond to treatment
because they are in proestrus, estrus or metestrus. Anestrus cattle are also

unresponsive.

A major limitation of all these programs was their focus on the synchronization
of estrus. With the advent of real time ultrasonography it became possible to
focus on the real objective, the synchronization of ovulation. Ultrasonography had
already confirmed the results of pioneering studies, that ovarian follicles do grow
and regress in discrete patterns throughout the estrous cycle. The number of
follicular growth waves can vary from 1 to 3 per cycle, but is most commonly 2
in adult, lactating dairy cows. The status of the follicular wave, particularly that
of the (usually) single dominant follicle is the critical factor in determining the
synchrony and fertility of the estrus that resulted from the above treatments.
When using progestogens alone for 14 to 20 days, LH levels are suppressed
enough to prevent ovulation and formation of a new corpus luteum, but not
enough to cause the dominant ovarian follicle to undergo atresia. As a result, the
dominant follicle may persist throughout the treatment program. When that
happens, conception failure or early embryonic death commonly results. The
combination of estrogen and a progestogen allowed us to shorten the treatment
period and improve the synchrony, however, studies have shown that when
treatment is begun in late diestrus, a persistent dominant follicle can still result
and fertility is reduced. @PGF programs that rely on heat detection are not
associated with reduced fertility, however, the resulting estrus is not synchronized

sufficiently to allow appointment insemination at a fixed time. The evidence is
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clear that this variation in the interval from PGF treatment to estrus is also the
result of the status of the dominant ovarian follicle.

To this point, our efforts to regulate the estrous cycle seemed to give us a
choice between synchrony and fertility. The solution to this “synchrony or
fertility” dilemma may reside in the observation that treatment of cattle with
GnRH usually causes ovulation or luteinization of a follicle and, more importantly,
almost always induces the development of a new follicular wave. When these
cattle are treated with PGF 6 or 7 days later, they will usually have a viable
dominant follicle on the ovary and will return to estrus quickly and fairly
synchronously. With the addition of a second GnRH injection, this follicle can be
induced to ovulate in a very synchronous manner. This is the essence of the
“ov-synch” program (1). GnRH is given at a random stage of the cycle followed
by PGF on day 7 and a second GnRH injection on day 9. All cows are
inseminated 16 to 20 hours after the second injection of GnRH. Heat detection is
not necessary or even desirable since many animals will not display estrus. The
fact that the treatment could alter the display of estrus behavior without disrupting
ovulation or fertility was a difficult hurdle for me to get over, but my own
experiences with the program have been positive for the most part. Pregnancy
rates with the ov-synch program in most herds will be about 40%. While this
may not be impressive in itself, there are two important things for you to
consider. First, from Table 1, we see that overall conception rates are only about
40% when we breed, presumably, on the basis of detected estrus. The ov-synch
protocol allows us to do as well without any requirement for heat detection.
Secondly, the submission rates to obtain this conception rate are dramatically
different. Heat detection efficiency is in the vicinity of 40% on most midwestern
dairy farms. This means that pregnancy rates will be 4 X 4 or 16%. For
every 100 cows available to be bred in a 21 day period, 40 will be seen in heat
and submitted for AI and 40% of those will conceive for a total of 16
pregnancies.  With the ov-synch program there is no requirement for heat
detection so submission rates are 100%. If 40% conceive, we will produce 40
pregnancies during the same 21 day period in our example herd. Given this
performance, it is easy to justify the cost of the drugs and the labor to treat the



cows. An example protocol is as follows:

First Monday, any time GnRH1 to all cows eligible to be bred
Second Monday, 3-4 PM PGF to all cows

Wednesday, 3-4 PM GnRH2 to all cows

Thursday, 8 AM Al all cows

Clients should be warned that short-term performance in small groups of cows
can vary dramatically. The euphoria of getting 8 of 9 treated cows pregnant will
be tempered by the reality of going O for 8 the next time. I recommend
breeding at least 50 cows before critically reviewing the results of the ov-synch

program.

In addition to its primary use for breeding management, the ov-synch program
provides dairy practitioners with a powerful diagnostic tool. There is seldom an
easy or obvious answer to herd problems with subfertility. Before I spend a
small fortune on diagnostic tests, I usually recommend that my clients focus on
doing an excellent job of basic reproductive management. Basically, they get my
lecture on heat detection, semen handling and insemination technique.  They
almost never want to hear this and on occasion I have gotten beyond the “dirty
look” stage and been asked to leave the farm. Even when they hear me out I
have little confidence that my advice will be heeded. I suspect your experiences
have been the same. Most clients want to find the problem in the cows or,
better yet, in the bulls. My current approach to these situations is to recommend
they begin an ov-synch breeding program for the next 50 breedings. 1 also
recommend using a professional Al technician, especially in smaller herds. I
provide them with a form to keep track of the cow number, breeding date,
technician and pregnancy diagnosis. If their conception rate is not significantly
less than 40%, my conclusion is that there is no inherent cow or bull fertility
problem. The next step is up to them but should involve some serious reflection
on their heat detection program and probably an Al refresher course. A final

word about this approach to diagnosis in the subfertile dairy herd.
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The 50 cow limit is about as far as most small herd owners will go before a
review is in order. Keep in mind that the 95% confidence interval for a 40%
conception rate with 50 inseminations includes 11 of 50 cows conceiving (22%).
It may be difficult convincing your clients that this does not confirm a fertility

problem.

CONCLUSIONS

Reproductive performance of dairy cattle has not kept pace with improvements
in milk production. There are many reasons hypothesized for this poor
reproductive performance. On any given farm, it is likely that the factors limiting
reproduction are multiple and interrelated. This makes identification and
elimination of the problems an extremely difficult task. The ability to regulate the
bovine estrous cycle provides us with a powerful tool to assist us in our efforts

to identify and treat problems with poor reproductive performance in cattle.
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