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Selection of the Donor Mare

The best embryo donors are reproductively healthy mares in good body condition and
free of stress. In general, optimal health and breeding management of the donor mare is
essential for embryo collection success. Management issues to address should include
nutrition, dental care, foot care, vaccination, deworming, and housing.

Embryo collection is not very efficient in young mares, old mares or mares with a history
of subfertility or infertility. Embryo collection efficiency is low in mares early in their 2-
year-old year and improves later in the season. Embryo collection rates are also lower
in older mares (i.e. greater than 15 years of age) due to decreased oocyte quality and
age-related effects on uterine health. In addition, pregnancy loss rates may be higher in
recipients carrying embryos from older donor mares.

Seasonal Reproductive Management

Donor mares should be maintained under an artificial photoperiod to provide 16 hours of
light and allow 8 hours of darkness per day to advance the first ovulation of the year.
Approximately 60 days of a stimulatory artificial photoperiod are required to induce
ovulation. Lights therapy should be instituted by approximately December 1 (in the
Northern Hemisphere) to stimulate follicular development and ovulation by early
February. A minimum of 10 foot-candles (approximately 100 lux) beginning at dusk for 3
or more hours are required to provide sufficient light to have a biological effect.
Incandescent or fluorescent lights are both effective. A convenient strategy is to set a
timer to turn lights on just prior to dusk and turn lights off at approximately 11:00 pm.

Reproductive Evaluation of Donor Mares

Ideally, a reproductive evaluation should be performed on donor mares at the end of the
breeding season or in the early fall to identify and correct potential reproductive
problems. The donor mare should also be examined prior to or at the beginning of the
breeding season. The examination should include a general physical exam, perineal
exam, transrectal palpation and ultrasound exam, uterine culture and endometrial
cytology. Additional examinations may include a vaginal speculum exam, endometrial
biopsy and other procedures. The goals of the examination are to determine if the mare
is in adequate physical condition, identify potential medical issues, monitor ovarian
status, and evaluate uterine health.



Reproductive Management of Donor Mares

Donor mares should be examined on a routine basis to determine the optimal day to
breed, confirm the day of ovulation, and schedule the day for the embryo flush
procedure. Examinations are initiated on the second day of estrus or approximately 4
days after prostaglandin administration. Ultrasound examinations are subsequently
performed daily once a developing follicle attains a diameter of approximately 30 mm.
The donor mare can be bred when the dominant follicle is approximately 35 mm in
diameter, depending on the breed. The ultimate goal is to inseminate the mare with
fresh, cooled or frozen semen within 48, 24 or 12 hours prior to ovulation, respectively.
If only a single dose of frozen semen is available, it may be preferred to inseminate
immediately after ovulation is detected, which may require ultrasound examinations
every 4 to 6 hours.

Human chorionic gonadotropin (hCG) or a GnRH agonist such as deslorelin or histrelin
may be administered to mares in estrus to induce a timed ovulation. Administration of
hCG (2,500 IU, i.v.) or deslorelin/histrelin (1.0 to 1.5 mg, i.m.) to a mare in estrus with a
follicle = 35 mm in diameter will generally induce ovulation in approximately 36 hours or
40 hours, respectively. The timing of administration of an ovulation inducing agent will
often depend on the availability, type and quality of semen to be used.

Ultrasound examinations should continue to be performed daily to determine the day of
ovulation and the number of ovulations, and to evaluate uterine health after
insemination. Mares that accumulate fluid in their uterus after insemination should be
treated to optimize embryo recovery.

Embryo collection should be scheduled based on the known ovulation date(s) and other
factors, such as age of the donor mare, type of semen used, and information from
previous embryo collection attempts. Embryo collection is usually performed on day 7 or
day 8 after ovulation. A flush on day 6.5 or early on day 7 may be preferred if the goal is
to obtain a small embryo (i.e. < 300 um) for cryopreservation. The collection attempt
may be delayed for 12 to 24 hours for older mares (i.e. > 20 years of age) and mares
bred with frozen semen.

Flush Procedure

Equipment and Supplies
Catheter

Y-tubing or other tubing
Embryo filter

Embryo flush media
Graduated cylinder
Syringe (60 mls)
Microscope

Search dish



Flush Technique

Wrap the tail and tie it off to the side of the mare. Remove feces from the rectum.
Wash the perineum with a mild detergent, rinsing well with clean water. Repeat
the procedure until the perineum is clean. Dry the perineum with clean
disposable paper towels.

The standard method of embryo collection in the mare is a non-surgical,
transcervical uterine lavage.

All material should be sterilized prior to use.

The spike on one end of the sterile “Y” tubing is connected into the bag of flush
medium. The uterine catheter is subsequently attached to the “Y” tubing. The
other arm of the “Y” tubing may be connected directly to a port on the embryo
filter cap (closed system) or can be hand-held within the embryo filter (open
system).

The entire catheter—tubing system is primed or preloaded with flush medium to
prevent air from entering the mare’s uterus.

The catheter is then gently inserted through the cervix into the caudal uterine
body and the cuff inflated with 60 to 75 ml of air (Figure 1).

Figure 1. Non-surgical embryo collection procedure.

Approximately 1 to 2 liters of warmed flush medium is infused into the uterus by
gravity flow. The amount of fluid used for each flush is dependent on the size of
the uterus, parity of the mare, and preference of the clinician.

The flush medium is allowed to flow back out of the catheter by gravity flow
through the embryo filter. The outflow may be through an open system with the
cap removed or a closed air-free system with a cap on the filter.



e This process is repeated a total of three or four times using a total volume of 3 to
5 liters of flush medium.

e The uterus of the mare may be massaged per rectum during infusion and
recovery of the media to ensure that fluid fills each uterine horn and to assist with
recovery of the embryo.

e Oxytocin (201U IV) may be administered to stimulate uterine contractions and aid
in fluid recovery.

e Examination of the uterus by transrectal ultrasonograpy may be indicated to
document fluid retention and provide a visual assessment for manipulation of the
uterus or redirection of the uterine catheter during recovery of fluid.

e Recovery of uterine lavage fluid may be monitored by collection of effluent into a
graduated cylinder. One should recover >95% of the flush media infused into the
uterus.

e At the conclusion of the flush procedure, the catheter may be temporarily left
inside the mare while the fluid within the filter is examined for the presence of an
embryo. If the embryo is not recovered on the initial attempt, a second flush
procedure may be performed immediately.

e Once the lavage procedure is completed the cuff is deflated and the tubing gently
removed from the mare’s reproductive tract. The fluid within the catheter and
tubing is allowed to flow through the embryo filter.

Embryo Search

e The contents of the filter are poured into a round, sterile, disposable, plastic
search dish with a grid on the bottom to allow for a systematic search for the
embryo. Alternatively, the filter may have a grid incorporated into it, allowing
direct searching of the filter once the top is removed.

e The filter is then rinsed with 20 to 30 ml of flush medium.

¢ A gentle swirling motion may be used to move the embryo and cellular debris to
the center of the search dish.

e The contents of the search dish are systematically examined using a
stereomicroscope.

It is normal to get some cellular debris in lavage fluid. However, if the flush media
recovered from uterine lavage is cloudy or has excessive debris it may indicate that the
mare has endometritis and the embryo recovery may be less successful. Embryos may
still be present within fluid containing cellular debris, but it may be more difficult to locate
the embryo.

“Extra Flush” Procedure

If an embryo is not recovered following the initial series of lavages, 1 to 2 additional
liters of media may be immediately infused into the uterus and 20 units of oxytocin
administered intravenously. The media is allowed to remain in the mare for
approximately 3 minutes before being allowed to exit by gravity flow aided by uterine
massage per rectum. The media is passed through an embryo filter, the content of
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which is subsequently examined under a microscope. This procedure will increase
overall embryo recovery rate by 5 to 15%.

Prostaglandin Administration After Flush Procedure

Prostaglandins (i.e., cloprostenol sodium, 250 ug IM) should be administered after each
embryo collection procedure. The goal is to facilitate evacuation of any fluid remaining
in the uterus, to minimize the possibility of bacterial infection by lysing the corpus luteum
and allowing the mare to return to estrus, and to eliminate the possibility that a
pregnancy will continue in the donor mare if the embryo collection attempt was
negative.

Embryo Collection Success

Factors that influence embryo recovery rate are age and fertility of the donor mare,
quality of the semen used, day of recovery, and number of ovulations. Embryo recovery
rate may be 50 to 70 % per cycle from young reproductively healthy mares and may be
only 25 to 40 % (or less) from older mares with a history of subfertility.

Additional Donor Management Considerations

It is recommended that a donor mare be allowed to carry a foal to term at least once by
the time she is 8 to 10 years of age. In addition, it is recommended that a donor mare
be allowed to carry her own foal to term every 3 to 4 years. The ultimate goal is to
optimize the reproductive health of the donor mare over her lifetime. A mare can be an
embryo donor prior to and after carrying and giving birth to her own foal. Mares that are
never allowed to carry their own foal may eventually develop issues with abnormal
cervical function, leading to chronic accumulation of inflammatory fluid in their uterus.
This is noted in older maiden mares as well as middle-aged to older mares used solely
as embryo donors. Anecdotal clinical evidence suggests that normal cervical function is
maintained in donor mares allowed to occasionally carry their own foal to term.

Clinical research has provided evidence that repeated cycles of insemination and
embryo collection may predispose donor mares to uterine inflammation and infection.
Individual mares may be affected by the third to fifth cycle of insemination and embryo
collection. Affected mares tend to accumulate a small to moderate volume of echogenic
fluid in their uterus, have inflammatory cells present on uterine cytology, and yield a light
to moderate growth of one or more bacterial organisms on uterine culture.

As a consequence, attention should be paid to the uterine health of individual donor
mares in an embryo transfer program. Uterine culture and cytology samples should be
collected and evaluated from donor mares with any accumulation of fluid in their uterine
lumen. Early treatment should be instituted on mares with confirmed uterine infections
and occasionally a mare may require a cycle off to allow for uterine treatment.



Older maiden mares and early post-partum mares offer challenges in an embryo
transfer program. An older maiden mare may have a cervix that fails to relax during
estrus. This may lead to accumulation of a significant volume of inflammatory fluid
following insemination and hence a poor uterine environment for survival of an embryo.
Anticipation of cervical issues is the key to successful reproductive management of an
older maiden mare. A vaginal speculum examination and a digital (manual) examination
of the cervix when the mare is in heat will determine the degree of cervical relaxation
and the probability of uterine fluid accumulation after breeding. Mares at risk should be
bred or inseminated only once, preferably just prior to ovulation. A timed ovulation can
be induced by administration of hCG or deslorelin when a follicle of the optimal size is
present during mid-estrus. The uterus should be lavaged 4 to 6 hours after breeding to
remove residual sperm, inflammatory cells and fluid from the uterine lumen.
Administration of one or more doses of oxytocin may also be helpful to promote uterine
contractions and evacuation of uterine fluid.

Embryo collection can be successful early in the post-partum period, but the flush
procedure is often associated with a large amount of uterine debris. It may be best to
allow the mare to go through her foal heat, administer prostaglandins approximately 5
days after ovulation and breed the mare for embryo collection on the subsequent estrus.
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