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Overview

The advances in equine reproductive techniques have opened exciting possibilities for
veterinarians and veterinary technicians. This presentation will highlight and explain areas of
development and roles for veterinary technicians in the field of advanced equine reproduction.
The areas that will be discussed will include mare advanced reproductive procedures (embryo
transfer, hysteroscopy, oocyte aspiration, oocyte recovery), and stallion advanced reproductive
procedures (semen collection, evaluation and freezing). While there are many other topics that
could be included, this talk will hopefully give a better understanding of these procedures and the
different advances and roles for the veterinary staff in providing these services.

Mare Advanced Reproductive Services

Embryo Transfer

Embryo transfer was first introduced in a significant way in the 1980’s. This procedure
involves breeding of a donor mare whose genetics are desired for the foal. Approximately 7-8
days after breeding the mares’ uterus is flushed and the embryo from this breeding is recovered
in the fluid, washed and then transferred into a recipient mare. The recipient mare is then
monitored for pregnancy and hopefully a live foal is produced! The chance of success is broken
down as follows:

1) Embryo is recovered in approximately 50% of flushes
2) Depending on the grade of embryo (1-3) the likelihood of establishing a pregnancy

ranges from 85%-10%.
3) After pregnancy is established the likelihood of carrying to term has been anywhere from

70-30%

Embryo transfer is often performed for the following reasons:

1) Donor mare cannot carry a pregnancy to term (uterine, cervical, lameness or systemic
issues)

2) Donor mare is in competition
3) More than one offspring is desired per year

Roles for Technicians:

1) Assisting with embryo flush, searching for, washing and loading embryo.
2) Coordination and management of recipient mares. In our practice over 300 mares are

monitored, and hormonally manipulated by our team of veterinary technicians to ensure
appropriate donors are available to receive an embryo. In some herds technicians provide
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all of the assistance with rectal palpation, evaluation of recipients so there is incredible
opportunity to learn and improve your skill set.

3) Client education, communication, record management and updates

Hysteroscopy

Hysteroscopy involves placement of an endoscope (small video camera that allows direct
visualization) into the uterus through the vagina and cervix. This procedure is incredibly useful
in identifying pathology that cannot be detected with transrectal ultrasound, understanding the
anatomy and severity of a lesion, as well as facilitating the removal of foreign bodies (marbles,
stones, fetal remnants). Mares may have adhesions, cysts, and diverticulae that can be accessed
with the endoscope and then instruments placed through the endoscope help with removal,
injection or debridement of these lesions. Additionally, hydro-tubation of the oviduct (oviduct
flushing) is performed through endoscopy.

This diagnostic tool is invaluable in our assessment, treatment and management of the
problem mare. An accurate and timely evaluation is essential and the role of our technical staff,
and their proficiency in “driving” the scope allows us the ability to provide this service.

Oocyte Aspiration

Oocyte aspiration or Trans-Vaginal Aspiration (TVA) refers to the ultrasound-guided
aspiration of mare oocytes (the egg present in each of the mare’s ovarian follicles), through the
vaginal wall using a special probe with an indwelling needle port. The oocytes recovered are
captured in a container, filtered, and then transported to a lab where they are further processed
and fertilized by in-vitro fertilization. In the mare the process of fertilization is not achieved
easily, and involves actually direct injection of the sperm into the oocyte. This process of
fertilization is referred to as Intra-Cytoplasmic Sperm Injection (ICSI), and requires experience
and significant expertise to perform.

When talking owners about the success of this procedure it is important to realize many
factors may affect the outcome (mare age, systemic health, stallion semen quality). In general, it
is thought that the following results can be expected:

1) For every small follicle(immature) aspirated approximately 50% will result in a single
oocyte recovered.

2) Once the oocytes are collected 50% will be appropriate for fertilization (ICSI).
3) After ICSI 20% will mature into blastocysts (embryos) which can be transferred.

We usually tell people that the results are incredibly variable, but for each 8 oocytes you
can expect an embryo. After 40 days if the mare is still pregnant there is a slightly higher risk in
these pregnancies that the mare will lose it. For some owners this is the only way to achieve a
pregnancy for their mare. The reasons most commonly cited for using this procedure include:

1) Limited time to breed a mare (show, laminitis, owner schedule).

2) Limited quality of stallion semen (frozen or dead stallion).



3) Significant issues of the donor mare reproductive tract that prevent success with embryo
transfer.

Depending on the laboratory or hospital, technical proficiency with the aspiration is vital
to ensure an excellent recovery of oocytes. In some laboratories all of the procedures are
performed by technicians, from aspiration to ICSI, and represents an unlimited field of
possibilities for the technical staff.

Oocyte Recovery

In some unfortunate cases of very sick mares or recent death, the ovaries can be harvested
from the mares and the oocytes recovered and fertilized by ICSI. This involves removing the
ovaries from the mare and scraping the follicles while dissecting the ovaries. The scraped
material is washed and flushed, oocytes collected and processed for ICSI. Depending on how
rapidly this is done, and mare health, reasonable results for this procedure can be achieved and
when successful provide the owner with relief and consolation for their loss.

Technicians in our hospital can perform and or assist the oocyte scraping and recovery,
and are integral in recovering this valuable genetic material.

Stallion Advanced Reproductive Services

Semen Collection

When artificial insemination (AI) is the chosen method for breeding, semen must be
collected from the stallion and processed so that insemination of the mare is achieved with a
viable product that will have the best opportunity to result in pregnancy. When done
appropriately, AI with fresh, or cooled-shipped semen results in comparable pregnancy rates as
natural breeding or “live-cover.” Semen is exquisitely sensitive to chemicals, sunlight, and can
die rapidly when exposed to improper handling conditions.

An insemination dose for a mare has been stated to include a minimum of 250-500
million progressively motile, morphologically normal sperm. When the ejaculate is collected
from the stallion, it is most often collected with the stallion mounted off a mare or dummy mount
into an artificial vagina. The semen is then extended with an extender that dilutes, protects and
provides nutrients for the sperm cells so that they can be supported out of the mare for up to
several days under cooled conditions. When extending semen, the minimum requirements are
generally as follows:

1) Maximum volume of 60mL
2) Extended to a final concentration of 25-50 million sperm/mL
3) Extended at a minimum 1:4 (semen:extender) ratio
4) A total of 1 billion progressively motile sperm in the dose to be shipped

Our technician are essential to appropriate handling of the stallion and tease mare, collecting,
extending and processing the semen for shipment, and cleaning and breeding shed maintenance.
The variables that can negatively affect semen quality are enormous, and we rely on our
experienced staff tremendously for our success.



Semen Evaluation

Once semen has been collected there are a battery of tests which can be performed to
determine the quality and viability of the sperm in the ejaculate. Additionally, many new
laboratory tests using advanced techniques like flow cytometry are used by some laboratories to
identify subtle differences and defects in sperm which may help identify issues.

In general, understanding the equipment and proper use and evaluation is essential in
accurately processing the semen. Our most common evaluations include sperm motility,
concentration, ejaculate volume, sperm viability and morphology.

In many hospitals technicians are trained to be able to perform all aspects of semen
collection and processing and this allows them to be step in and process numerous stallion’s
ejaculates in a day, and be an invaluable and essential part of an efficient service.

Semen Freezing/Cryopreservation

Freezing or cryopreservation of stallion sperm involves the following. The semen is
collected and extended to protect it during processing. The sample is then centrifuged and the
extender removed to concentrate the sample significantly. The sperm cells are then re-extended
to approximately 200-400 million sperm/mL in a special extender that contains compounds
(cholesterol, lipids) which protect the sperm membrane during the freezing process. The semen
is then placed into tiny straws (0.5-5mL), cooled for a period (20 minutes-2 hours) and then
frozen using liquid nitrogen to approximately -196°Celsius. Once frozen the samples can be
frozen indefinitely and then thawed when ready for use. This allows for international shipment of
semen as well as stock-piling semen of a valuable stallion for future use.

Once frozen the sample is thawed (most times at 37°Celsius for 30 seconds) motility is
assessed. Individual stallion vary in how well their semen tolerates this process, but in general
30% progressive motility after thawing is considered commercially acceptable. There is no
measurement of semen fertility other than breeding mares and evaluating the results, but we use
these parameters to help us guide our processing and breeding recommendations.

Many large volume stallion centers rely on veterinary technicians and staff to perform the
entire procedure from collection, processing, cryopreservation, and evaluation of results. This
requires dedicated training and attention to detail of personnel and is an area of interest for those
who enjoy the mix of working with stallions and laboratory work.

There is an increase in the need for trained technicians to assist in providing advanced
reproductive services to equine clients. This is an exciting and rewarding field and many times
offers the ability of increased autonomy, the opportunity to acquire and develop and specialized
skill set. Hopefully this introduction explains better some of the areas that are available in
advanced reproductive services. Thank you for all that you do and your interest in this topic!


