ESTROUS SYNCHRONIZATION ADDS VALUE TO A.I. 

Eric Grant and Wes Ishmael

The nice thing about estrous synchronization is that you get the advantages of AI while cutting down on detection and insemination time. Granted, it's pretty busy for a few days, but then you're done. That's it.
Simply put, synchronization advances estrous cycles so that all cycling cows come into heat at a predetermined time, usually designed to be at the beginning of the breeding season. Cows that breed and calve early wean older, heavier calves consistently and have a higher lifetime calf crop percentage. They have more time to rest and to recycle between calving and the next breeding.
Synchronization adds its own advantages to AI. The synchronization-based AI program results in a shorter breeding season with a shorter calving season. Both take less time away from other work and are likely to receive more attention than they would if they were spread out over several months.
When it comes to breeding, synchronization gives you two opportunities to settle a cow or heifer during a period of 21-25 days. And, if your replacement heifers are born to synchronized cows, they will be older and heavier at first insemination.
As far as calving, a shorter season with more uniform calves means your management can also be more uniform. For example, optimum feeding before and during breeding will be necessary for a shorter period of time, and cheaper too. You have the luxury of scheduling breeding and calving so that they fit around other work, and you can take full advantage of your area's peak nutritional season.
Don't worry that calves will all arrive on the same day. Even if every cow you own is cycling and bred in the synchronization program, calving will spread out over about 20 days - 10 days on each side of the due date.

How the Estrous Cycle Works

Before starting a synchronization program, remember that the percentage of animals in your herd that are cycling will be the single most important factor determining your program's synchronization success. And, to understand the process of synchronization, you must understand the estrous cycle.
The 21-day cycle of a cow is controlled by levels of the hormone progesterone. Decreased levels allow resumption of estrus activity; increased levels repress the reproductive system, prepare the uterus for pregnancy, and, if pregnancy occurs, maintain the uterus for that condition.
On the first day of the cycle, there is a blister-like structure on a cow's ovary called the follicle, which contains a mature egg. About 28 hours after standing estrus or "heat" begins, the follicle ruptures and the egg is released. During the next four days, the corpus luteum (CL) forms on the ovary at the site of ovulation. As the CL develops, it secretes progesterone, the hormone that supports pregnancy if a cow is mated and becomes pregnant.
During the next stage of the cycle (days 5 to 16), the CL continues to secrete progesterone. If the animal is pregnant, the CL will continue to produce progesterone in order to maintain development of the embryo and block further estrous cycles until after calving. However, if a pregnancy is not established, a hormone called prostaglandin is secreted from the uterus initiating regression of the CL.
In the third stage of the cycle (days 17 to 21), the luteal cells in the CL degenerate and stop secreting progesterone. This allows a new follicle to develop followed by the next estrus period and subsequent ovulation.
Manipulating the Estrous Cycle

With the brief explanation above, you can better understand the traditional approaches to manipulate estrus during the three stages described.

One approach to synchronization is to prevent ovulation until all cows in the herd have regressed their CL. This is usually accomplished with a natural or synthetic progesterone such as Norgestomet in Syncro-mate B. Once suppression of ovulation is removed, cows return to estrus and ovulate in a short period of time.

Another way to manipulate estrus is by shortening the cycle so that a large number of cows come into estrus at the same time. This is accomplished by treating cows with prostaglandin, the same hormone that causes CL regression during the normal estrus cycle. Examples of prostaglandins used today include Lutalyse and Estrumate. It is important to note that prostaglandin is effective only after day 6 or 7 of estrus.

The third concept employs both of the principles cited above. The aim with this system is to inhibit ovulation with a progesterone compound until most of the cows have regressed the CL with natural prostaglandin. Upon removal of the progestogen, animals will cycle within a few days but are not inseminated due to inherent low fertility of the herd. This system allows for more comprehensive management of the estrous cycle and even boosts fertilization over and above natural heat. Examples here include Syncro-mate B and the 14-day MGA-prostaglandin system.

Synchronization Tools Prostaglandins

Prostaglandin products are administered by injection and are available only by prescription from a veterinarian, who will also provide dosage instructions. Because prostaglandins function by regressing the CL, females must be cycling normally for the method to be effective. For that same reason, a prostaglandin injection will cause abortion in a pregnant animal. Because of potential side effects, prostaglandins should not be handled by women of child bearing age or by asthmatics.

Prostaglandins do offer you several management options. For instance, a one-injection system may be best if you are not sure the animals are cycling. In this system, you detect heat for five days as usual and breed the females detected. If 20 to 25 percent of all the animals show heat during those days, you can assume the herd is cycling normally. On the fifth day, give the remaining animals a single prostaglandin injection and continue to breed them as they come into heat. With this system, you will be able to breed almost all cycling animals within 10 days.

The advantage here is that if the percentage of cows showing heat by day 5 indicates there are some problems, you can stop and save yourself further time and labor as well as the cost of prostaglandin and semen.

In another method using prostaglandins, all animals are injected on the day you choose to start your program and then again 11 to 14 days later. After the second injection, you begin detecting and will find most animals in heat 2 to 4 days after that last injection. Breed accordingly.

Finally, if you want to synchronize but need to spread breeding and calving out more than the previous methods allow, you might consider a split breeding option. If you give one injection, you can expect about 60 percent of the normally cycling cows to come into heat two to four days later, and they can be inseminated 12 hours after being observed in standing heat. The animals not inseminated can be injected a second time on day 11 after the first shot. They'll come into heat two four days later and can be bred accordingly.

Keep in mind, with any prostaglandin synchronization protocol, if a high percentage of the herd is not cycling, you're wasting your time and money. For this reason, prostaglandin programs typically work better on virgin heifers than on cows.

All cycling animals can be treated with Syncro-Mate B and will respond at the same time, regardless of their cycling status when you start.

This system involves three steps:

· Step 1 -- On day 1, each cow is implanted (behind the ear) with a synthetic form of progesterone called Norgestomet.

· Step 2 -- At the same time cows are implanted with norgestomet, they are given an intramuscular injection containing a combination of the hormones estradiol valerate and norgestomet. The injected norgestomet prevents ovulation in any animal close to ovulation, and the implanted norgestomet prevents ovulation over the next 9 days. The estradiol causes CL regression in any animal that happens to be in the luteal phase when injected. Over a 9-day period, all cycling stops.

· Step 3 -- The implant is removed on day 9.

Once the implant is removed, the animals start releasing hormones that will bring them into heat; those that respond to Syncro-Mate B will be in heat between 36 and 48 hours after implant removal.

If you want to inseminate all cows at once, do so 50 to 54 hours after implant removal. If not, inseminate about 12 hours after each animal is observed in standing heat. The detection method likely will result in a higher conception rate and will not waste semen on females not cycling.

You must remember cows must be cycling before they can be synchronized with either prostaglandins or Syncro-Mate B. That means cows must be healthy and receiving adequate nutrition. Even if they are, sometimes a nursing calf can suppress cycling. In that case, a 48-hour separation can help to overcome the problem and doesn't adversely affect the calves as long as they have access to plenty of water and good feed during the separation.

If you are planning to synchronize with prostaglandins, the ideal time for calf removal is when the second injection is given. If you are using Syncro-Mate B, separate cows and calves when the implants are removed.

MGA/Prostaglandin

Typically used on heifers, MGA is an orally active synthetic progesterone that has been used successfully to suppress heat in feedlot heifers. Research has shown that feeding MGA for 14 days (0.5 mg/head/day), removing it, then injecting prostaglandin 16 to 18 days later to regress the CL will result in the majority of the heifers coming into heat within five days.

Keep in mind that most females will show estrus two to five days after withdrawal of MGA; this is a subfertile heat, and females should not be bred at that time. Most females will exhibit estrus 48 to 72 hours after the prostaglandin injection. Females should be bred 12 hours after observing estrus.

An advantage to this system is that cattle only need to be handled once, besides insemination time. Research also indicates that this method stimulates cyclicity in anestrous animals.

Beyond Estrous Synchronization

While estrous synchronization traditionally focused on controlling the CL on the ovary, researchers in recent years have developed new programs aimed at synchronizing estrus by manipulating ovulation.

In basic terms, ovarian follicles grow and regress continuously during the 21-day estrous cycle. At the beginning of each new wave of follicle growth, a group of follicles, similar in size, are present and begin to increase in size.

As the cyclical wave continues, one follicle, the dominant follicle, grows to a much larger size than the others. Remember that ovulation occurs only when progesterone levels are low. If the correct physiological signals aren't present, the dominant follicle doesn't ovulate, regresses, dies and is replaced by a new dominant follicle from a subsequent wave. High levels of progesterone secreted by the CL during the middle of the estrous cycle (days 5 to 15) send signals that inhibit ovulation.

Conversely, cows produce a brain hormone called Luteinizing Hormone-releasing hormone (LH-RH). This hormone serves as the primary signal for ovulation to occur. If a cow's reproductive cycle has been manipulated so that a dominant follicle is present, an injection of a synthetic form of LH-RH called Gonadotropin Releasing Hormone (Gn-RH) will cause the dominant follicle to ovulate when progesterone is low.

In one system using GnRH, the hormone is injected into all females on day 0, followed by a prostaglandin injection seven days later. Although some cows will exhibit estrus the same day they receive the prostaglandin, peak estrus will occur two to three days after the prostaglandin injection. Animals are observed for five days following the prostaglandin injection and are inseminated 12 hours after standing heat is observed.

Good Management First

Since the first prostaglandin product (Lutalyse) was approved in 1979, synchronization has proven to be an important management tool in many herds. We listed some of its advantages earlier, but if you are considering a synchronization program, you also should keep in mind the things it won't do.
Estrus synchronization is not a cure-all for breeding and management problems. It will not replace good management and will not be successful under poor management.

Synchronization will not cause cows to come into heat earlier after calving. Nor will the calving season automatically shorten - late calvers will still be late calvers. And unless you use one of the fixed time breeding methods, synchronization will not eliminate heat detection, only shorten it.

If you are going to synchronize, facilities must be adequate to handle the extra load, and you must be sure you have enough trained and experienced help on hand when breeding starts. It will get intense, so be prepared.

If you are interested in starting a synchronization program, you should consult with your veterinarian and your AI representative as well as cattle breeders that have experience. They will be able to give you more information and help you decide which will be the most practical and beneficial method for you.

Artificial Insemination in Swine: Breeding the Female

Jodi Sterle and Tim Safranski
Department of Animal Sciences

Artificial insemination (AI) in swine is not a new technique. There are reports as early as the 1930s of collecting semen for insemination. However, use of AI in the United States has skyrocketed in the past decade. It is important to remember that AI is a tool that will work for your operation only if you are willing to manage and use it properly.

One of the disadvantages of AI is that it may require a higher level of management than some natural-service mating systems. For example, there is a greater chance of human error associated with AI than with natural service. When a boar naturally mates a sow, the semen is not subjected to severe changes in environment and is generally deposited into the female more than once during a period that spans the optimal time for fertilization. In contrast, many environmental changes are possible when semen is collected, diluted, transported and then deposited artificially. The inseminations must be done correctly and at the optimal times. To obtain a high conception rate and litter size, estrous detection (heat checking) must be done carefully and without fail.

Sanitation of the equipment as an important consideration in all AI procedures. Today it is possible to handle semen using all disposable materials, which alleviates the need for rigorous sanitation of equipment. When a conscientious effort is made to consider and incorporate these practices, AI can work on any operation.

Perhaps the greatest advantage of AI is that it permits you to make greater use of new, superior genetics at a potentially lower cost than some natural-service systems and with less risk of disease transmission. Purchasing semen allows genetic diversity, which can be used to optimize crossbreeding systems on smaller farms, and increased genetic progress. This can be achieved without the expense of purchasing and maintaining a single, superior boar. Additionally, good boars can be used more extensively than those used for natural service, because AI increases the number of inseminations per ejaculate.

Swine estrous cycle

The estrous cycle in the pig averages 21 days but can range from 17 to 25 days. The first day of standing heat, when the female is receptive to the male and will stand to be mounted, is referred to as day 0. The two or three days that the female is sexually receptive is termed estrus. The standing reflex is stimulated by contact with a mature boar. The boar's submaxillary salivary glands produce pheromones that are secreted into the saliva. Direct physical contact is the best way to ensure that these stimulatory chemicals are transmitted to the female. The pheromones signal to the female that a mature boar is present and initiate the standing reflex if the female is in estrus. The female may or may not also exhibit other visible signs, including mounting or attempting to ride other females, a swollen, red vulva, mucus from the vulva, "popping" of the ears, and increased vocalization and activity. In gilts, estrus may last only a day or two, while a sow may be in estrus for three days. Although ovulation (release of the egg from the follicle on the ovary) usually occurs 23--48 hours after the onset of estrus, this event is extremely variable. In fact, a sow may ovulate before estrus occurs. It is for this reason that producers generally inseminate females more than once.

Detecting estrus

The importance of estrous detection in an AI system cannot be overemphasized. It is absolutely vital to the success of each breeding for the producer to be accurate in estimating the onset of estrus. Twice-daily estrous detection is more effective than once-daily detection, although it is also more time- and labor-consuming. The challenge with twice-daily estrous detection is that the benefits can be realized only if both checks are done properly and as close to 12 hours apart as possible. The frequency of estrous detection will determine the accuracy of estimating the onset of estrus. For greatest efficiency, estrous detection should be done first thing in the morning, before feeding or at least an hour after feeding. If this is not possible, the afternoon or early evening can work if the ambient temperature is not too high. The principle is to perform estrous detection when gilts and sows are not distracted or frustrated. Estrous detection should be conducted in a neutral pen with females in groups of 12 or less. By taking both the females and the boar to a novel pen, you will optimize the accuracy of estrous detection. This is an especially important aspect of estrous detection in gilts. With sows in gestation crates, a boar should be blocked in the aisle in front of four or five sows at a time for individual contact and to ensure that the technician is able to observe all sows for estrus before they become refractory. Pressure can be applied manually to the sow's back while in the presence of the boar to determine estrus. The boar will generally chant, salivate and attempt to mount most of the females. A female in estrus may seek out the boar and will stand to be mounted. Once a female is detected as being in estrus, she should be removed from the pen so the boar will circulate to the other females.

It is critical to mate the female within a few hours before ovulation. However, timing of ovulation varies. Gilts will generally ovulate sooner after the onset of estrus than sows. There is also variation among farms, genetic lines and individual females. Because sows stand longer than gilts and because ovulation in both sows and gilts occurs near the end of esturs, it is recommended that with twice-daily heat checks, gilts be inseminated 12 hours after detection of estrus and sows be inseminated 24 hours after detection of estrus. With once-daily heat checks, the accuracy of estimating the onset of estrus decreases; therefore gilts and sows are usually bred when they are found in estrus. As patterns of expression and duration of estrus are established for a given farm it may be possible to refine the timing and number of inseminations. Additionally, it is recommended that all females be mated once daily each day they stand. While this potentially results in some waste of semen, it is the best way to ensure that at least one mating is optimally timed relative to ovulation.

The female reproductive system
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The reproductive system of female swine is more conducive to AI than that of cattle or sheep, and therefore AI is less time-consuming and easier to accomplish in swine. Still, the proper technique and an understanding of the system are important for best results. Figure 1 shows the reproductive organs of the female. The vulva is the visible portion of the female reproductive tract and may be red and swollen before or at the time of standing heat. The vulva leads to the vagina, which tapers into the cervix. The cervix consists of multiple ridges that act as a barrier to prevent bacteria, dirt and other foreign material from entering the uterus. During estrus, the cervix becomes swollen, which allows the AI spirette or catheter to be "locked" into it. ("Spirette" refers to a spiral-shaped, plastic-tipped insemination rod; "catheter" refers to a foam-tipped insemination rod.) This prevents some semen backflow and initiates uterine contractions, which are essential for sperm transport through the uterus to the oviduct, the site of fertilization. The ovary releases the eggs (oocytes) during ovulation and the oocytes enter the oviduct. In natural mating, the boar's penis (which is corkscrew-shaped) fits into the folds of the cervix, and the pressure causes the penis to begin ejaculation. The semen travels through the uterus with the help of uterine contractions signaled by the presence of the penis in the cervical folds and into the oviduct, where it combines with the egg (fertilization). Freshly ejaculated sperm are not capable of penetrating an egg and must be present in the female reproductive tract for two to three hours to undergo the biological changes necessary for fertilization. This process is referred to as sperm capacitation.

Inseminating the female

· It is a good idea to evaluate semen with a microscope before using it (guidelines for evaluating semen are published elsewhere). Shipment, dilution, storage temperature, fluctuations in temperature and length of time since collection may all affect the shelf life, motility and viability of the semen.

· Before inseminating the female, use a paper towel to clean the vulva.

· Lubricate the tip of the spirette or catheter using any nonspermicidal lubricant or a few drops of extender. Take care to avoid getting lubricant in the opening of the spirette/catheter.
· Gently guide the spirette/catheter, with the tip pointed up, through the vagina to the cervix (Figure 2). The bottle of diluted semen is not attached to the spirette/catheter at this point. Keeping the tip of the spirette/catheter up minimizes the chance of coming in contact with the bladder, which could cause a backflow of urine into the spirette/catheter. If this happens, a new spirette/catheter is needed, because urine kills sperm. This is the primary reason the bottle of diluted semen should not be connected to the spirette/catheter until the cervix has been entered. Another reason is to avoid exposing the bottle unnecessarily to extremes of light or temperature. When using the cochette system instead of a bottle, it is common to attach the cochette first because of the dexterity required in doing so.
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· When using a spirette, a counterclockwise rotation will insert the spirette into the cervix (Figure 3). At this time, resistance can be felt by gently pulling back on the spirette. When using a foam-tipped catheter, the catheter is not always inserted into the cervix. Instead, the catheter is positioned up against the cervix. However, some breeders push gently in an attempt to insert the foam tip into the first cervical ring. If the foam tip is securely locked in the cervix, resistance will be felt when the catheter is rotated.
· Gently invert the bottle of diluted semen two or three times to mix the semen. Attach the bottle to the end of the spirette and discharge the semen slowly. A gentle squeeze to start the process may be needed, but after that the semen should be allowed to be taken up by uterine contractions. This process will usually take at least three minutes. Because of the variation in intensity of uterine contractions, gilts will usually take longer to inseminate than sows. Depositing the semen too rapidly will cause a backflow of semen out of the vulva. Obviously, semen that flows out onto the ground is wasted. Remember that you are attempting to replace the boar, which spends five to ten minutes at each breeding.
· A small amount of backflow is expected. If an excessive amount of backflow occurs, stop. Either the semen is being deposited too rapidly (the semen needs to be deposited at a slower rate) or the spirette is not locked into the cervix. If semen flow stops, reposition the spirette by turning it a quarter of a turn (if you are using a foam-tipped catheter, move it gently back and forth) to reinitiate semen flow. Additionally, using sidecutters or a pocketknife to cut a hole in the semen bottle can be helpful if flow has stopped because of a vacuum buildup.
· If there is a great deal of resistance to the flow of semen, reposition the spirette, because the tip may be lodged against a cervical fold.
· Semen transport, and therefore fertilization, can be inefficient when females are frightened or disturbed; females should always be handled calmly and gently. The breeder is trying to mimic the boar, and greatest fertility occurs when this is done well. Having a boar present, applying some back pressure and massaging the female's flank during insemination may increase the number or intensity of uterine contractions that draw semen from the bottle and transport it into the uterus. This is especially true in breeding gilts. If the female has been "locked down" and stands to be mounted for a long period of time, she may become refractory (that is, she may no be longer be able to stay in the "locked down" position). If this happens, simply remove the female from the boar's presence for at least an hour and then try again. It is important that the female initiate the standing reflex while being inseminated; this elicits the uterine contractions that are vital for sperm transport.
· When all of the semen has been deposited into the female, remove the spirette by rotating it clockwise while gently pulling. Some people prefer to leave the catheter in place for several minutes to prolong cervical stimulation.
· A new spirette/catheter should be used for each insemination to eliminate the possibility of transmitting a disease or infection from one female to the next.
· Keep the female in quiet surroundings for 20--30 minutes. Distress at this time may still disrupt semen transport and fertilization.

Advantages of Embryo Transfer for Both Mare and Owner


Embryo transfer is an assisted reproduction technique by which an embryo is transferred from a donor mare to the uterus of a recipient mare that will carry the pregnancy to term.

Embryo transfer has become almost commonplace in the equine industry, especially with the establishment of large recipient herds of mares throughout the country. The average cost of a foal produced from an embryo transfer, if both the stallion and mare are fertile, will range between $5,500 to $7,500. If a mare owner is to break even, the foal needs to be worth at least $10,000 to $12,000 as a weanling.
It is worthwhile to invest time and money in choosing optimal recipients, as it is a waste of time and resources to breed a donor mare, recover an embryo and then place it in the uterus of a mare that cannot carry a foal to term. All mares purchased with the purpose of becoming recipients for an embryo transfer program should have a complete breeding soundness exam.

Age is also important. It is more likely that a mature, but relatively young, mare 5 to 8 years old will be able to carry a foal to term.

Ideally, mares in a recipient program should be chosen in accordance to a body size similar or slightly larger than the breed size of the donor mare. Also, it is worthwhile to choose mares with good dispositions because they will be easier to handle and usually make better mothers.

A mare owner that wants to use embryo transplant, either as owner of a donor mare or a recipient mare, should discuss options with a veterinarian and then contact a facility with which to work in the future. A contract will be sent detailing specific costs, what will be covered, such as number of attempts, when the pregnant recipient needs to be picked up, if the recipient can be returned and the price that will be paid to the mare owner for returning the recipient mare.

Some facilities include 3 embryo flush attempts in their fee, after which the mare owner pays for each additional attempt. Once a contract is signed, a holding fee, usually $1,500, needs to be paid. The remainder of the fee is paid when the mare is pregnant.

The embryo is usually taken from the donor mare by uterine lavage at around 6 to 8 days after ovulation, with day 7 being the optimal retrieval time according to most veterinarians.

Advantages and Disadvantages of Embryo Transfer

Embryo transfer has a number of advantages for the donor mare, the recipient mare, and the horse owner.
· A donor mare can produce more than one foal per season.

· The donor mare can remain in competition while producing foals.

· Young, genetically valuable donor mares can begin producing foals before maturity or while in training.

· Valuable mares with physical disabilities that would prevent a successful pregnancy can produce offspring.

· Older mares that are incapable of carrying a foal to term can continue to produce foals as donor mares.

· Risk of foaling problems for donor mares is eliminated.

· Success rate with recipient mares; that have conception problems can be increased.

Along with the advantages come some disadvantages:

· The procedure is expensive.

· Embryo transfer requires specialized training and not all equine facilities, veterinarians or practitioners offer the service.

· Timing is extremely important and cooperation among all parties involved is essential since one misstep on the part of one of the parties will result in failure to achieve pregnancy.

Important choices that the owner of the recipient mare must make include:

1. Choosing a veterinarian who is experienced in the procedure and is available throughout the process since everything is time dependent and must be synchronized for maximum effectiveness in achieving pregnancy.

2. Choosing a breeder who will cooperate in all aspects of the embryo transfer, including timing availability, cost and shipping frequency, if out of the area.

3. Choosing a good donor mare and practicing sound breeding management to ensure successful embryo recovery from the donor mare.

4. Making sure that the recipient mare is in good breeding condition with optimal nutritional and physical condition and with a breeding history that is free of difficulties and/or abortions.

5. Choosing a stallion that has a high conception rate with good fertility and has the characteristics desired in the foal.

The Process of Embryo Transfer

The technique is relatively simple, but adherence to management guidelines is essential for success.The donor mare is bred using proper veterinarian management. The mare should be palpated every 12 hours after she is bred to accurately determine the time of ovulation.
If a mare owner prefers to use his own recipient mares, it is best to monitor ovulation in three recipient mares for every transfer attempt. Three mares are needed because of the wide variation in the length of estrus, in the rate of follicular development and in the timing of ovulation. It is preferred that the recipient mare ovulates 12 to 48 hours after the donor.

Embryos are collected from the mare by uterine lavage using specialized fluids, usually 7 days after the mare has ovulated. The fluids are collected through tubing that is attached to a special cup containing a filter. The holes in the filter are small enough that the embryo cannot pass through.

The fluids that remain in the cup are searched using a microscope. Once an embryo is identified, it is aged and graded for quality and stage of development. It is then removed from wash fluids and placed in a dish containing transfer media.

The recipient is then readied for the transfer. The majority of embryos are placed into the recipient by a non-surgical technique using an embryo insemination gun that discharges the embryo into the uterus.

Transporting Cooled Embryos

In some cases, owners of donor mares choose not to have embryo recipients as part of their plan. Instead, they collect the embryos, but then ship them to a referral facility that holds numerous recipients available for transfer at any given time. This avoids the hassles of purchasing, checking and maintaining recipients as well as the expense and work involved with synchronizing the complete protocol.
The drawbacks of this alternative are the risks involved with shipping an embryo, and also the pregnancy rates may be reduced slightly when an embryo is not transferred immediately after collection.

Shipped embryos are packaged in a sterile vial containing a commercial medium that is supplemented with fetal calf serum and antibiotics. The vial is placed in a 50-ml centrifuge tube and packed in an Equitainer for cooled shipment. It is shipped by airline or overnight courier service and transferred to the recipient mare as soon as it reaches the transfer facility, optimally within 24 hours.

The bottom line when considering working with embryo transfer requires that the horse owner:

· Carefully selects the horses that are sound breeders and capable of producing the desired traits in their offspring.

· Makes sure that the expense is justified by the quality of the animal produced.

· Remains objective when making the important decisions.

SEXED SEMEN OFFERS NEW BREEDING OPPORTUNITIES 
by: Heather Smith Thomas

One of the newer developments in the beef industry is use of sexed semen. AI has been used for many years to increase the number of progeny from superior sires, and embryo transfer enables producers to increase the number of offspring from a specific mating. Now we have technology to breed cows to a desired bull and choose the sex of the offspring. This is beneficial if a producer wants to have replacement heifers from his best cows.

Sexed semen has been used successfully for several years in the dairy industry and now there are several bull studs (including Select Sires, Genex, Accelerated Genetics and ABS Global) that offer sexed semen from beef bulls. The sexing service is provided by independent companies such as Sexing Technologies.

The process is improving but there are still some drawbacks. “Companies and researchers involved in the sorting are trying to identify factors related to sorting that impair sperm quality. They are making changes, to try to have less sperm damaged in the sorting process. But we still have a situation where in any ejaculate, 25 percent ends up sorted X, 25 percent ends up sorted Y, and the other 50 percent is damaged or can't be sorted. So we're still losing half the ejaculate to begin with,” says John Hall, PhD (Extension Beef Specialist, University of Idaho, Superintendent of the Nancy M. Cummings Research, Extension and Education Center).

The industry standard now for sexed semen is 2.1 million cells per straw. The industry standard for non-sexed semen is about 10 to 20 million cells per straw. Research looking at the effects of dose has shown that once you get above two million cells, however, you generally don't get much increase in pregnancy rate.

“There are some bulls in which an increase in the sperm numbers really helps their pregnancy rates, and in other bulls it doesn't. To increase the dosage--from the small amount of sperm you get from a normal ejaculate—doesn't always make much difference,” says Hall.

“Let's say you double the dose (putting twice as many sperm in each straw). This halves the number of straws that are available for people to use. But you may only increase pregnancy rates by five percent, at most. The cost benefit is not there.”

As a result of fewer sperm in the straw, and other things that happen to sperm during the sorting process, sexed semen pregnancy rates are generally lower than with non-sexed semen. During the sorting there is damage to some of the sperm. “Also, the acrosome reaction—the change that has to take place in the sperm so it can fertilize the egg—actually gets started during the sorting process, which means the life span of the sperm is shortened,” explains Hall.

There are also some factors on the cow side of the equation that we don't fully understand. “In general, what we see is a decrease in pregnancy rates of 10 to 20 percent with use of sexed semen compared with conventional AI. So for sexed semen to be feasible, you need to be a producer (or herd) that's doing well with conventional AI before you try sexed semen,” he says. You'll have better luck. Otherwise you may not want to risk the extra expense. Currently, sexed semen sells for $25 to $75 per straw.

“We've been fortunate in our research at this ranch, in that over a fairly large number of inseminations we've been getting 48 to 50 percent pregnancy rates with fixed time AI using sexed semen in post-partum cows. Our pregnancy rates to sexed semen averaged 52 percent during the past three breeding seasons (48 percent to 58 percent), while our pregnancy rates with conventional semen averaged 58 percent (52 percent to 68 percent),” says Hall.

“One of my theories is that the mature beef cow (who is already proven, in that she's had calves) in good body condition is about as fertile as any female on the ranch. By contrast, heifers are still an unknown quantity. They might be cycling, but might not be able to conceive yet. The dairy industry, however, puts most of their semen into heifers because it's so hard to get the lactating dairy cow to breed,” says Hall.

“Sexed semen is working satisfactorily in embryo transfer programs. But we see a decrease in the number of transferable embryos when using sexed semen versus conventional semen.” Researchers noted a 28 percent to 35 percent reduction in the number of transferable embryos when using sexed semen.

The producer may still find use of sexed semen beneficial, as when trying to get more heifers from a particular mating. The male counterparts may not be worth as much in this situation as the heifers. So even with decreased number of transferable embryos by using sexed semen, if 90 percent of those embryos are the sex you want, this would be satisfactory.

“One of my colleagues back East did a large study with sexed semen and ended up with 30 percent pregnancy rate, as opposed to 55 percent for the conventional semen. We're still trying to figure out why the rate was so low. One thing that might be a factor is that they used a different synchronization system than some of the other groups have used. It's one the Beef Reproductive Task Force recommends, but maybe our research here at the University of Idaho ranch picked the one that works the best,” says Hall.

“Another thing to consider with sexed semen is that because you have fewer sperm cells (a quarter cc straw instead of a half cc straw), all the things with semen handling that a person does at the chute must be that much better,” he explains. There can be no sloppiness.

“If producers are going into this with their eyes open, I think it's a great technology that will continue to improve. Right now it's still in the early stage, but as long as producers understand the risks, some will be wanting to try,” he says. One of the biggest limitations for beef producers at this point is that a relatively small percentage of AI bulls are available for sorting, which limits the options for genetic selection.

“Right now we are still trying to figure out all the factors—because sometimes we are really pleased with the results and other times not so pleased. We still have a lot to learn about it,” says Hall.

The number of bulls available for sorting will eventually increase. “I talked with people from the bull studs and asked how many beef bulls they offered with sexed semen in 2008 versus 2011. We've gone from virtually none in 2007-2008 to a decent number today. The company that does the sexing is looking at someday doing more custom sexing; they may eventually be able to sort any particular bull that the customer wants to use. Currently, one bull stud is offering 14 bulls that are sexed, compared to maybe100 beef bulls they normally offer.” The opportunity for genetic selection, using sexed semen, is still limited, but slowly expanding.

THE TECHNOLOGY

The process is based on the fact that the X chromosome has 3.8 percent more DNA than the Y. The machines can read that difference in DNA content. Semen is stained with a fluorescent dye and then passed through a machine (flow cytometer) that can sort the sperm as it goes by in a stream of single droplets. The female producing sperm with the X chromosome shines brighter than the Y because the X chromosomes are 3.8 percent larger and have absorbed more dye. A laser in the sorting machine determines the gender of the sperm based on the amount of light it emits.     

The flow cytometer uses focused laser light to illuminate cells as they pass by the laser beam one at a time in a fluid stream, traveling 60 miles per hour or faster; up to 8000 sperm per second are sorted and processed. This seems fast, but it takes about 3 to 4 times longer to process sexed semen than to process conventional semen for shipping or freezing.

The X-bearing sperm are sorted off in one direction, the Y-bearing sperm in another, and anything of undetermined sex passes straight through as waste. The sorted sperm are then frozen in .25 cc straws to be used for AI. An ejaculate yields fewer straws of sexed semen than conventional semen.

One advantage to the sorting process (which also helps make the sexed semen more successful in low dosage than regular sperm) is that damaged or dead sperm are sorted off. A normal ejaculate always has a certain amount of dead, dying or damaged sperm cells, so when it's sorted by the sexing process, these are eliminated -- making the remaining sperm more viable.

The highly purified groups of sorted semen are then frozen for future use in AI, to enhance AI programs or embryo transfer. For many years the drawback in using sexed semen was the difficulty in getting enough sorted sperm from an ejaculate to make it practical. Studies at Colorado State University helped make it feasible. Their theory was that since it only takes one sperm to fertilize an egg, why use 20 million (the recommended amount for optimum reproduction)? They began experimenting with low dose insemination for AI, and it worked--especially if the cow was at the optimum point in her heat period.       Today, advanced reproductive techniques like in vitro fertilization (where the egg is fertilized in the lab and then used in embryo transfer) make sexed semen even more practical, since only a tiny amount of sperm is needed for fertilizing a large number of eggs. Sexed semen works well (with highest success rates) in a well-managed AI or ET program in which timing of insemination is optimum for proper fertilization of the egg, but probably works best in an IVF program. Some variability has also been noted with different bulls; semen from various bulls goes through the sorting machines differently, so some bulls are better candidates for sexed semen than others.

BENEFITS OF USING SEXED SEMEN 

When using sexed semen, the results are predictable about 93 percent of the time. It can be a handy tool to increase your heifer numbers or steer numbers. This option is very useful for the dairy industry, since there is always a market for heifer calves but not for the bull calves. In the beef industry, it is handy to be able to select the gender of calves if the producer wants to keep replacement females from certain cows/bulls, or wants just steers from a terminal cross.

In any given herd, the option of sex determination could be useful for reducing calving difficulty in first calvers (since heifer calves are typically smaller at birth than bull calves), or for producing a higher number of good females to choose from as replacements if you want to expand your herd size without buying outside cattle. If you can keep a closed herd, not having to depend on bringing in any other females, you can cut down on some of the health problems that may be inadvertently introduced, and in many cases you also have better knowledge of the genetics in your own herd. If you want your best cows to have heifers, this can give you faster genetic progress in improving your cow herd, enabling you to keep more good females and cull more deeply.

A producer may want heifers from the top 10 to 15 percent of their cows, and steers from the rest of the herd. When the market is good for replacement females, breeders may opt for more heifers, and when the market is better for steers they may choose to produce mostly male calves. Seedstock producers may select bloodlines for maternal qualities for brood cows and others they are hoping to use for marketing bulls. This technology gives producers the choice, and also enables them to develop an early strategy for a potential future market.

In female sales, for instance, some breeders are finding their bred cows and heifers worth more when bred with sexed semen. Bred heifers guaranteed to have heifer calves (and less calving problems) may bring a premium. Other buyers may want females that will produce only male calves. Seedstock producers marketing pen lots of bred females or pairs may find an advantage in being able to offer cattle guaranteed to have one sex or the other, or may find a premium in offering exceptional female bloodlines in a 3-way package--a cow with heifer calf at side and bred back to have another good heifer calf.

Reproductive Technologies Summary Sheet

1. Name of technology:

2. History (if given in the article):

3. In your own words, how does this technology work?

4. Any species of animals it is being used with:

5. Four pros of this technology:

6. Four cons of this technology:

7. Why would a farmer want to use this technology?
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Reproduction Technologies Vocabulary:
· Artificial insemination

· Cloning

· Donor female

· Embryo transfer

· Estrous synchronization

· Genetic engineering

· Progestin

· Prostaglandin

· Recipient female

· Sexed semen

· Standing heat

· Superovulation
Figure 2�Insert the spirette or catheter at an upward angle to avoid coming in contact with the bladder.





Figure 3�Use a counterclockwise rotation to insert the spirette or catheter into the cervix.





Man inspecting horse embryo


Costs have come way down as the annual number of equine AI procedures increases.








