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In this article we will explore the differ-
ent AI breeding techniques (using fresh, 
cooled, and frozen semen) as well as new 
and existing methods to improve both 
mare and stallion fertility. 

Forms of Semen
Fresh semen implies that semen was col-
lected from the stallion, processed, and 
deposited in the mare immediately. “We 

presume that sperm from most stallions 
will remain viable in the mare’s reproduc-
tive tract for approximately 48 hours,” 
says Pat McCue, DVM, PhD, Dipl. ACT, 
associate professor of equine science at 
Colorado State University’s Equine Repro-
duction Laboratory. “Therefore, if we’re 
using freshly collected semen, we’d want 
the mare to ovulate within 48 hours after 
insemination. If she hasn’t ovulated within 

that interval, we collect semen again and 
reinseminate the mare.” 

Administering an ovulation-inducing 
agent such as human chorionic gonado-
tropin (hCG) or deslorelin acetate (Su-
croMate) helps ensure the mare ovulates 
within this 48-hour window.
Cooled semen use typically involves col-
lecting semen at one site and diluting it in 
semen extender. The semen is then pack-
aged and shipped in containers within a 
special passive cooling device to the facil-
ity where the mare is located. Shipment 
might be via overnight courier or a same-
day service, the latter usually meaning 
counter-to-counter airline service. 

“The difference in selection of the two 
options (overnight courier versus same-
day shipment) usually depends on one of 
two factors,” McCue explains. “One is how 
soon the mare is anticipated to ovulate. If 

T hanks to ever-improving technol-
ogy, breeders can rest assured 
there’s a good chance their artificially inseminated mares will 
have foals by their sides come spring. In addition to the fact that 

conception rates with artificial insemination (AI, as opposed to natural 
cover) have risen, more mares can be bred by stallions from afar and 
an increasing number of mares and/or stallions with marginal fertility 
are capable of producing offspring. 
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New? 

With artificial insemination, 
more mares can be bred by 
stallions from afar.
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Precise timing and  
specialized tools are  
the mainstays of  
successful equine  
insemination
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we think that she won’t ovulate for at least 
a day, overnight courier service would be 
appropriate and less expensive. However, 
if we anticipate that she will ovulate with-
in 24 hours, shipping the semen counter-
to-counter and inseminating the mare that 
same day would be best.”

Another consideration is the individual 
stallion and how well his semen toler-
ates cooling and transport. “With many 
stallions, spermatozoa can be cooled and 
retain their motility and fertilization po-
tential for 24 to 48 hours or more,” says 
McCue. “But some stallions’ semen doesn’t 
cool as well. Those stallions need to be col-
lected and shipped by same-day air service 
to maximize potential for fertility.”

Frozen semen use involves collection, pro-
cessing, freezing in semen straws, and then 
storage in liquid nitrogen. Some stallion 
owners provide two doses of frozen semen 
to breed the mare on a given estrous cycle. 
“The goal is to put one dose of frozen-
thawed semen into the mare immediately 
prior to anticipation of ovulation (within 
12 hours prior) and the second dose in-
seminated immediately after ovulation is 
actually detected,” says McCue. 

However, if the stallion owner provides 
only one dose of frozen semen, the veteri-
narian and owner must choose whether 
the mare will be inseminated with the full 
dose of semen prior to anticipated ovula-
tion or after confirming ovulation. In Mc-
Cue’s program veterinarians ultrasound a 
mare four times a day—every six hours—

as she approaches expected time of ovu-
lation. “Once ovulation is confirmed, we 
immediately thaw the semen and insemi-
nate the mare,” he explains. “There’s a risk 
if we only inseminate the mare prior to 
anticipated ovulation; if she doesn’t ovu-
late on schedule, we wasted the semen and 
missed an opportunity. We prefer to ultra-
sound the mare and confirm ovulation be-
fore inseminating her, if only one dose of 
semen is available.”

Hormone Therapy
Clearly, timing is everything with ar-

tificial insemination. Veterinarians use 
a number of tools to optimize a mare’s 
chances for fertilization and pregnancy, 
including the ovulation-inducing agents 
mentioned earlier. Such hormonal treat-
ments have been in use for years, but 
researchers are continuing to fine-tune 

their application in mares. According to 
McCue, hCG has biological activity simi-
lar to luteinizing hormone (LH), which 
causes the ovarian follicle to mature and 
induces ovulation. “The rule of thumb is 
that when a mare is in heat, has a follicle 
35 mm or greater in diameter, and edema 
(fluid swelling) in her uterus, administra-
tion of hCG will usually cause ovulation 
within approximately 36 hours,” McCue 
explains. “We want to inseminate the mare 
just prior to ovulation, and use of hCG at 
the correct time in the estrous cycle helps 
provide timed ovulation.” 

McCue notes, however, that manufac-
turers have stopped producing hCG (for 
reasons unknown) and it might only be 
commercially available for another year. 

The same rule of thumb applies to 
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When freezing semen, the ejaculate is centrifuged to separate the sperm cells from the seminal 
plasma. Pictured is an eight-tube capacity centrifuge machine. 
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administering deslorelin acetate. “The 
common dose is 1.5 milligrams, given 
as an intramuscular injection,” McCue 
explains. “We use deslorelin in a similar 
manner as hCG, but the timing is slight-
ly different (the mare ovulates within 40 
hours instead of 35).”

Deslorelin is a synthetic hormone that 
mimics the natural gonadotropin-releasing 
hormone (GnRH). “Deslorelin stimulates 
release of LH from the mare’s own pitu-
itary, and her own LH will travel to her 
ovaries to stimulate follicle maturation 
and ovulation,” explains McCue. “Conse-
quently there’s a little delay in the interval 
from hormone administration to ovula-
tion with deslorelin as compared to hCG. 
We expect a predictable timed ovulation in 
approximately 90% of mares that receive 
hCG. However, in a few mares hCG will 
not induce ovulation in a consistent time 
interval. Fortunately, deslorelin seems to 
work on those mares.”

James Bailey, DVM, veterinarian at Roy-
al Vista Southwest, an assisted equine re-
productive service center in Purcell, Okla., 
explains that another ovulation-inducing 
product similar to deslorelin, called his-
trelin, is currently offered in compounded 
form. Veterinarians have used it experi-
mentally to stimulate follicular develop-
ment in anestrous (noncycling) mares and 
to induce ovulation with positive results, 
but histrelin is not yet FDA-approved. 

Semen Quality
Along with hormonal treatments for 

mares, new techniques for handling stal-
lion semen also help increase AI fertil-
ity and pregnancy rates. Dickson Varner, 
DVM, MS, Dipl. ACT, a professor of the-
riogenology at Texas A&M University, has 
been at the forefront of stallion research 
and is involved in developing methods for 
improving semen quality. His laboratory 
has investigated various techniques for 
centrifugation of stallion semen (when 
ejaculate is spun to separate the semen 
from seminal plasma). Varner says semen 
is generally subjected to centrifugation 
prior to freezing and also in certain in-
stances for cool-shipped semen—if sperm 
must be concentrated or if all the seminal 
plasma must be removed because of toxic 
properties. “Cushioned centrifugation (in 
which a dense liquid at the bottom of the 
tube prevents excessive compaction of the 

sperm during centrifugation) allows for 
improved sperm recovery rate with little 
or no harm to the sperm,” says Varner.

Density-gradient centrifugation is an-
other relatively new technique used to 
separate good from bad sperm in a semen 
sample. “This technique involves centri-
fuging sperm through a special medium 
with a specific density,” he explains. “The 
density of this medium is generally con-
trolled by incorporation of coated silica 
particles. This mineral substance is cell-
impermeable, exerts no osmotic effects, has 
a high specific gravity and low viscosity.”

In one version of this technique, “a 
product called EquiPure is used to filter 
semen, then it is centrifuged to concen-
trate it,” Bailey says. “Through use of 
EquiPure and low-dose insemination (also 
known as deep horn insemination, which 
involves placing semen directly into the 
uterine horn containing the follicle), some 
of the mares that react adversely to semi-
nal plasma, etc., and produce a lot of fluid 
in the uterus (basically, an inflammatory 
response to foreign material that can im-
pede conception) will become pregnant.” 

Veterinarians and breeding managers 
typically use this low-dose insemination 
technique when inseminating mares with 
frozen-thawed semen, but they also apply 
it to help separate out motile sperm for 
fresh-semen insemination. The process 
also helps reduce mares’ uterine inflam-
matory response to insemination, because 
veterinarians can use concentrated semen 
doses as low as 1-1.5 mL. 

Semen samples are often obtained and 
processed to count the number of sperm cells 
per milliliter and to determine accurate semen 
doses for cooled artificial insemination.
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“Although this centrifugation technique 
can be somewhat time-consuming and 
requires experienced laboratory person-
nel, the results can be impressive for some 
stallions, improving their semen quality 
and fertility,” Varner adds. 

Another tool Bailey recommends is a 
NucleoCounter, which he instituted in his 
practice two years ago (learn more at The-
Horse.com/13745). “This new machine en-
ables us to count the sperm and also lets 
us know about viability—we can deter-
mine what percentage of sperm cells have 
intact membranes,” he says. “This enables 
us to do a much better job of evaluating 
shipped-in semen. Since we are breeding 
mares and doing embryo transfers, it is 
imperative to know whether a failure is the 
fault of the mare or due to poor-quality se-
men, so we can advise our mare owners.” 

Intracytoplasmic Sperm Injection 
Another insemination technique that 

has become commercially applicable in re-
cent years is intracytoplasmic sperm injec-
tion (ICSI). The process involves injecting 
a single sperm into a mature egg that was 
previously aspirated from a mare’s ovarian 
follicle as a means of fertilization.

“A developing embryo (in a preblasto-
cyst stage) can then be surgically trans-
ferred into the oviduct of a recipient 
mare,” explains Varner. “Advances in 
some labs allow the embryo to be grown 
to a blastocyst stage (embryos that are big 
enough to transfer to mares with standard 
embryo transfer methods) in a Petri dish 
so it can be transferred nonsurgically into 
the uterus of a recipient mare.”  

This procedure has applications for use 
in some subfertile mares and stallions. “In 
addition, ICSI can be used for establish-
ment of pregnancies from mares that have 
died, by harvesting their ovaries (immedi-
ately after death) and transporting them to 
a lab that offers this service,” Varner says. 
“Similarly, limited banks of frozen semen 
can be thawed and refrozen in more dilute 
forms so more straws (dozens to thou-
sands) can be available for ICSI purposes. 
This technique has been used to establish 
pregnancies from stallions that are no lon-
ger living.”

Optimizing Fertility
Fertility varies greatly from one stallion 

to another, so it is important to evaluate 

semen quality and per-cycle pregnancy 
rates of stallions to help determine optimal 
insemination techniques or management 
changes that could maximize fertility. 

Pregnancy rates vary among fresh, 
cooled, and frozen semen, but industry 
average—all mares and stallions—reports 
highest success rates with fresh semen, 
followed by cooled and then frozen. 

It’s important to conduct a test freeze 
on any stallion whose semen has never 
been frozen to determine if it freezes well 
(i.e., has good post-thaw motility). How-
ever, “The bottom line is pregnancy rates 
in mares bred with that frozen semen,” 
McCue cautions. “Until you breed some 
mares, you really don’t know the pregnan-
cy potential of that frozen semen.”

Bailey explains that despite potential 
subfertility challenges, “there are some 
pedigree crosses that some people want 
very badly, and they are willing to take 
risks with certain stallions and work hard-
er at getting a pregnancy. They may have 
to flush their mare two or three times to 
get an embryo, using one of those stallions. 
But using our NucleoCounter, looking at 
a mare’s (and the stallion’s) track record, 
and having the software (to calculate and 
track fertility rates) ... enables us to coun-
sel our clients appropriately.”

Take-Home Message
Owners or breeders that desire a foal 

from a certain mare and stallion despite 
fertility challenges have a much better 
chance of breeding success due to the 
above-described AI methods and technol-
ogies. Always work with an equine repro-
ductive specialist who is experienced with 
these techniques to determine the best ap-
proaches for your particular animal. h
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 Cushioned  
centrifugation allows for 
improved sperm recovery 
rate with little to no harm 

to sperm. 
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