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Hormones to Treat Cryptorchids
While giving hormones to colts might 

seem like a method of self-destruction, 
there really is a reason for it in some cas-
es—such as for cryptorchids. 
These colts have at least one 
testicle that hasn’t descended 
into the scrotum; normally 
this occurs by 10 days after 
birth. James Brendemuehl, 
DVM, PhD, Dipl. ACT, assis-
tant professor of veterinary 
clinical medicine at the Uni-
versity of Illinois-Urbana, 
discussed a study using hu-
man chorionic gonadotropin 
(hCG) to influence testoster-
one production and testicular 
descent in 16 Thoroughbred 
colts. 

During his presentation at 
the 52nd annual American 
Association of Equine Practi-
tioners Convention, held Dec. 
2-6 in San Antonio, Texas, 
Brendemuehl explained that 
hCG is “routinely used in pre-
pubertal boys to facilitate tes-
ticular descent of inguinally 
retained testes. The goals of 
this study were to compare 
the endocrine (hormone) re-
sponse of prepubertal colts 
with descended or crypt-
orchid testicles to repeated 
hCG administration, and 
to determine whether hCG 
treatment influences testicu-
lar descent.” 

Six colts had both testes 
descended, while 10 had only one testicle 
descended (two had the testicle retained 
in the abdomen, while the retained tes-
ticle was just above the inguinal ring in the 
other eight colts). All 16 colts, which were 
180-240 days old, received 2,500 IU hCG 
via intramuscular injection twice weekly 
for four weeks. 

While testosterone was undetectable in 

all colts before treatment, all responded 
with a significant increase in testosterone 
production. Brendemuehl noted that this 
response was comparable to that of adults. 

The cryptorchid colts had lower levels of 
testosterone (78.5 pg/mL) than colts with 
both descended testicles (132.5 pg/ml), 
but this number was not significant, pos-
sibly due to the small number of colts in 
the study. Testicular volume was slightly 
higher after treatment, but this was also 
not statistically significant. 

Last but certainly not least, half of the 

colts with testes retained above the ingui-
nal ring had those testes descend after 
treatment. 

“While it is possible that delayed descent 
could and does occur spontane-
ously in certain individuals, such as 
colts with enlarged inguinal rings, 
this has not been supported by well-
documented case reports,” com-
mented Brendemuehl. “It is there-
fore unlikely that testicular descent 
would have occurred in 50% of the 
treated group without HCG admin-
istration.

“Additional studies are neces-
sary to determine if early hormone 
intervention in prepubertal crypt-
orchid colts minimizes Sertoli 
cell degeneration (which has been 
shown in cryptorchid boys) and 
improves subsequent fertility,” he 
concluded. “The genetic implica-
tions of cryptorchidism in horses 
are poorly characterized and highly 
controversial.”

Low-Tech Option Can Be Used 
to Correct Uterine Torsion

Uterine torsion can be corrected 
using ropes, a plank of wood, and a 
burly volunteer, according to Laura 
M. Riggs, DVM, a clinical instruc-
tor of large animal surgery at the 
University of Georgia’s College of 
Veterinary Medicine. 

Riggs uses these tools to help 
roll around a mare’s twisted uterus 
while the organ is held steady from 
the outside. Riggs says she tries this 
option before attempting surgery 

to correct the twist. The causes of uterine 
torsion are largely unknown, although vig-
orous rolling and trauma are suspected to 
cause a portion of cases. 

“We use this unless we have a reason not 
to, and proceed with surgery,” she said. 

The veterinarian using this method first 
determines the direction of the twist—
whether counterclockwise or clockwise. 

Repro Updates
By Erin rydEr And cHrisTy WEsT

Mares that suffer a uterine torsion at less than 320 days of gestation have a 
good chance of surviving and producing a live foal.
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The mare is then anesthetized and placed 
on her side (in recumbency). The veterinar-
ian places a plank of wood—a 4-by-6 that’s 
at least eight feet long—on her belly at the 
flank (vertically between the tuber coxae 
and 18th rib). The largest person available 
stands or sits on the center of the plank on 
the mare’s belly while other people roll the 
mare in the direction of the torsion using 
rope leg hobbles. The volunteer’s weight 
holds the uterus still while the mare is 
rolled to correct the torsion. Riggs says 
she then re-examines the recumbent mare 
manually to ensure the twist was corrected, 
and if not, she repeats the procedure. 

Riggs estimates that the average case 
can be resolved in 10 to 45 minutes using 
the roll method. She knows of one case 
that required five rolls to correct, but she 
suggests that if the uterus hasn’t returned 
to its normal position after two or three 
rolls, surgery should be considered. 

Riggs said that 60-70% of mares survive 
uterine torsion, along with 30-70% of their 
foals, but that the type and duration of the 
torsion seems more clearly correlated with 
survival than the method used to correct 
it.

Ulcers Affect Horses with No Risk 
Factors

While the rigors of training, showing, 
stall confinement, and travel have previ-
ously been shown to increase a horse’s risk 
for gastric ulcers, a new study suggests 
that broodmares at pasture—with none of 
these risk factors—are likely to have ulcers 
as well. 

The study, conducted by Sarah S. le 
Jeune, DVM, Dipl. ACVS, Dipl. ECVS, staff 
veterinarian at the University of California, 
Davis, revealed that 70.9% of the 62 Thor-
oughbred broodmares scoped had gastric 
ulcers. These mares had not been trans-
ported for at least two weeks prior to scop-
ing, and all lived on the same farm under 
similar management. 

“We know—or we thought—that pas-
tured horses would have perfect mucosa,” 
le Jeune said, noting the actual rate of hors-
es affected by ulcers in this study is compa-
rable to those in active race training. 

While the overall ulcer rate in the brood-
mares was higher than expected, the mean 
grade of ulcer was 3.3 (on a scale of 1 to 
5, one being least severe), which is consid-
ered mild. Only two mares had ulcers in 
the glandular region of the stomach (an 

area that is well-protected against acid 
damage) and these mares had poor body 
condition scores. 

The researchers found no strong cor-
relation between the prevalence of ulcers 
and any of their study parameters, which 
included age, pregnancy, race earnings, last 
race start date, size of herd, medical his-
tory (including use of non-steroidal anti-
inflammatory drugs), number of live foals, 
number of years the mare was bred, and 
type of feed (whether alfalfa or grass hay).

Le Jeune said that one of the study hy-
potheses was that mares in a later stage of 
pregnancy would be more likely to have 
ulcers in the squamous portion (the non-
glandular region of the horse’s stomach, lo-
cated in the inner one-third of the stomach 
and covered by “tender” tissue with mini-
mal protection against acid injury) of their 
stomachs due to the intrabdominal pres-
sure exerted by the foal pushing stomach 
acid into this portion. Researchers on the 
study discovered that this hypothesis was 
incorrect—mares scoped at a late stage 
of pregnancy and after foaling showed no 
change in stomach health. 

One presentation attendee postulated 
that ulcers might be a natural condition 
for horses. Le Jeune said while that is a 
possibility, more research is needed to de-
termine if the researchers’ findings on this 
study are consistent with the ulcer rates on 
other farms.

Uterine Inflammatory Response
One of the biggest challenges in suc-

cessful equine reproduction is uterine in-
flammation. Increased inflammation can 
destroy spermatozoa before they have a 
chance to fertilize the egg, and it can cre-
ate a hostile environment that kills an em-
bryo. Temporary inflammation is a natural 
result of placing semen in the mare, espe-
cially frozen semen, but the cause is not 
fully understood. Nor is it clear whether 
bacterial contamination plays a significant 
role. To better understand this phenom-
enon and its implications for frozen se-
men use, researchers at the University of 
Saskatchewan’s Western College of Veteri-
nary Medicine in Canada studied uterine 
inflammation caused by frozen spermato-
zoa, bacteria, or both. 

Veterinary student Barbara Hunter pre-
sented the results. “The mild or acute uter-
ine inflammatory response that follows 
breeding is normal and necessary to clear 
the uterus of debris, bacteria, and excess 
spermatozoa,” she explained. “Uterine in-
flammation should be completely resolved 

within 48 hours of breeding. Persistent 
acute post-breeding uterine inflammation 
is a leading cause of subfertility in mares, 
and it has been reported to cause lower 
pregnancy rates in mares bred with frozen 
semen.”

Bacterial contamination introduced 
during insemination might contribute as 
well. “Sperm and bacteria are often found 
together in the uterus—is there an additive 
or synergistic relationship between bac-
teria and sperm that increases inflamma-
tion?” she asked the audience. 

To answer this question, researchers 
placed 13 young, reproductively healthy 
mares in three treatment groups for study. 
They induced ovulation, then they placed 
either frozen semen, cultures of Strepto-
coccus equi zooepidemicus bacteria (the 
most common bacterium isolated from 
mares with endometritis), or both in their 
uteri. They evaluated a total of 20 mare 
cycles with the treatments, monitored the 
mares with ultrasound, and collected uter-
ine fluid samples at 72 hours to assess bac-
teria levels, inflammation, percentage of 
neutrophils (a type of inflammatory cell), 
and total number of neutrophils.

Hunter reported, perhaps surprisingly, 
there were no significant differences in 
percentage or number of inflammatory 
cells between any of the groups. There were 
significantly more bacteria recovered from 
mares receiving bacteria, and the group re-
ceiving only bacteria had a significant ac-
cumulation of fluid (1 mm) compared to 
the other two groups. 

“It is possible that the presence of sper-
matozoa in the frozen semen and frozen 
semen/bacteria groups increased uterine 
clearance compared with the bacteria 
group through the stimulation of prosta-
glandin (hormone that arises from uterine 
inflammation) secretion, cytokine produc-
tion, or another mechanism modulating 
uterine tissue like contractility, fluid secre-
tion, or drainage,” Hunter commented. 

It’s also possible that synergistic/additive 
inflammatory effects of bacteria might oc-
cur earlier than 72 hours post-insemina-
tion and have been cleared, or these effects 
might only occur in susceptible mares that 
have a harder time clearing their uteri of 
semen, bacteria, and inflammatory prod-
ucts, she noted. 

In short, “No synergistic, additive effects 
of bacteria and frozen semen together were 
found in this study,” Hunter concluded. 
“Further research is needed to determine 
if there is an acute difference in 24 hours 
(although if this does not affect pregnancy 
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rates, it might not be clinically relevant), 
and if there is a difference between normal 
and susceptible mares.”

Surviving Uterine Torsion
All types of horses can get colic, but 

in the pregnant mare, the painful signs 
of colic might be caused by something 
other than a gastrointestinal problem. 
The mass of the foal and placenta causes 
a lot of crowding in the mare’s body, and 
uterine torsion—a twisted uterus—can be 
the result. But there is good news; a recent 
study found that at less than 320 days of 
gestation, chances are quite good that both 
mare and foal will survive uterine torsion 
with proper treatment. And there is a good 
chance the mare will be sound for future 
breeding after recovery.

Kristin Chaney, DVM, a resident at 
Michigan State University, described the 
study. The retrospective study evaluated 
records of 63 mares with uterine torsion 
treated at four referral hospitals from 
1985-2005, and it found a survival rate for 
mares of 84% (53 of 63 mares). “Two fac-
tors significantly affected survival: stage 
of gestation and heart rate at admission,” 
reported Chaney. 

At more than 320 days of gestation, 
only 17 of 26 mares (65%) survived; she 
explained that at this stage, increased fe-
tal size and weight complicate correction 
techniques. At less than 320 days of gesta-
tion, 97% of mares survived (one mare of 
37 studied was euthanatized after a cata-
strophic accident during recovery). The 
study also found mares that survived had 
considerably lower heart rates than those 
mares that did not survive (59 beats per 
minute compared to 74 beats per minute). 
Although the data were not statistically 
examined, subjectively it didn’t appear 
that heart rate correlated with the degree 
of torsion or degree of pain, commented 
Chaney.

Overall foal survival rate was 54%. In 
those uterine torsion cases that occurred 
before 320 days of gestation, 72% of the 
foals survived (21 of 29) compared to 32% 
of foals (eight of 25) in pregnancies past 
320 days. Ten mares aborted prior to dis-
charge from the hospital and five full-term 
mares delivered live foals via Cesarean sec-
tion at the time of correction (four of the 
foals survived). Of the 30 mares that went 
home pregnant and were available for fol-
low-up, 25 had healthy foals. 

Three options exist for correcting tor-
sions—ventral midline (belly) surgery, flank 
laparotomy (surgically accessing the uterus 

via flank incision with the mare standing 
and sedated), and rolling (putting the mare 
under general anesthesia and rolling her 
while the uterus is stabilized using a “plank 
in the flank” technique, see page 33). The 
method used to correct the torsion did 
not statistically impact mare survival, but 
foals under 320 days 
of gestation had a bet-
ter chance of surviving 
with flank laparotomy. 

Chaney reported 
that some mares at 
more than 320 days 
of gestation were eu-
thanatized following 
unsuccessful rolling 
and flank laparotomy 
procedures; increased 
size and weight of 
the fetus make these 
procedures more dif-
ficult and painful for 
the mare, particular-
ly in the case of flank 
laparotomy, she said. 
“For these reasons, 
the authors feel that 
mare survival is op-
timized by correct-
ing the uterine tor-
sion under general 
anesthesia through 
ventral midline ce-
liotomy (abdominal 
incision) when uter-
ine torsion occurs at 
term gestation,” she 
noted.

As for mare reproductive health after 
correction, 67% of mares (24 of 36) were 
rebred successfully, 14% failed to be-
come pregnant, and 19% were not rebred. 
Chaney summarized the study findings as 
follows:
n  Stage of gestation when uterine torsion 

occurs is important to foal and mare sur-
vival.

n  Flank laparotomy is associated with im-
proved foal survival at less than 320 days 
of gestation. 

n  If the mare is carrying a live foal at hos-
pital discharge following correction of 
uterine torsion, it is highly likely that a 
term/healthy foal will be delivered.

n  Future mare reproductive soundness af-
ter successful uterine torsion correction 
is good.

Superovulation and Embryo Transfer
It’s no secret that embryo transfer is 

expensive, and that its success rates are 
lower than those of some other methods 
of equine reproduction. “Commercially, 
single embryo recovery attempts have a 
50% recovery rate, and there is a 50-65% 
pregnancy rate per transferred embryo,” 
said Tal Raz, DVM, a graduate student in 

theriogenology at the University of Sas-
katchewan’s Western College of Veterinary 
Medicine. “Economically, there is a need 
to increase the success rate with embryo 
transfer.”

Raz presented a study on superovulating 
embryo donor mares. Superovulation sim-
ply means inducing the mare to ovulate 
several eggs instead of one at a time, so 
that more eggs can be fertilized and more 
embryos can be recovered. Ideally, this in-
creases the pregnancy rate. It might also 
have a place in other assisted reproductive 
techniques such as oocyte transfer and 
gamete intrafallopian transfer (combin-
ing eggs and sperm outside the body and 
then placing them in the fallopian tubes 
to achieve fertilization), he said. Currently, 
single-embryo recovery attempts are more 
common.

In this study, equine follicle-stimulating 
hormone (eFSH) was used to superovulate 

The hormone hCG might be a successful treatment for young colts with 
retained testes.
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donor mares. Twelve donor mares (four 
to 17 years of age) and 37 young, fertile 
recipients were evaluated. The donors 
were untreated on the first cycle (which 
served as the control cycle), were treated 
with eFSH for the second cycle, and were 
injected with human chorionic gonado-
tropin (hCG) on the last day of treatment. 
They were bred via artificial insemination, 
and recipients’ estrous cycles were syn-
chronized as needed.

Raz reported that eFSH significantly 
stimulated follicular development, but 
the number of ovulations per cycle (2.3 in 
treated mares) was not significantly differ-
ent from controls (1.5). “This was an unex-
pected finding,” he commented. He noted 
that during eFSH-treated cycles, mares 
had more follicles larger than 30 mm per 
cycle, but only 70% of those ovulated com-
pared to 100% of follicles larger than 30 
mm in control cycles. 

However, eFSH did significantly in-
crease embryo recovery rate (1.3 embryos 
per cycle vs. 0.5 in untreated cycles). Mean 
embryo age was significantly lower in 
eFSH-treated cycles, as additional ovula-
tions occurred 24-48 hours later during 
those cycles. 

Embryo quality was scored on a 1-4 
scale, with 1 being excellent and 4 being 
poor. Embryos from eFSH-treated cycles 
were of poorer quality (average score 2.7) 
than control embryos (average score 1.8). 
This is also seen in superovulating cattle 
and might be a reason why post-transfer 
recipient pregnancy rates were lower when 
embryos were obtained and transferred 
from eFSH-treated donor mares (33% 
compared to 67% of controls). However, 
this difference was not statistically signifi-
cant, possibly because of the small number 
of mares in the study. 

Raz noted that some other studies have 
not found this negative effect of eFSH on 
embryo quality and pregnancy rate. He 
concluded that more study of eFSH with 
more mares is needed to clarify its effects 
in different situations. Age and genetic 
makeup of donor mares might affect its 
success, as could estrous synchroniza-
tion protocols and embryo handling tech-
niques. Also, observing the “coasting” pe-
riod now recommended by Bioniche, the 
company that produces eFSH, might give 
different results than those found in this 
study. In this protocol, mares receive their 
last eFSH treatment when the majority of 

follicles are around 35 mm in size, then 36 
hours elapse before an injection of hCG is 
given to induce ovulation.

In summary, under the experimental 
conditions Raz reported, eFSH increased 
the number of preovulatory follicles in 
treated mares, did not affect ovulation 
rate, increased embryo recovery rate, and 
did not increase pregnancy rates.

Reinforcing Reinforcement Breeding
It’s common practice at some breed-

ing farms—collecting the drippings from 
a stallion’s penis after he breeds and dis-
mounts a mare, evaluating the sample to 
confirm that ejaculation did occur, then 
placing the sample in the mare. Reinforce-
ment breeding, as the last step of that 
procedure is called, was found to increase 
pregnancy rates by up to 11.7% in a recent 
study. 

For the study, Terry Blanchard, DVM, 
MS, Dipl. ACT, resident veterinarian at 
a Central Kentucky Thoroughbred farm, 
evaluated records from all 2005 matings 
at the farm. These described 2,171 es-
trous cycles from 1,406 mares that were 
bred to one of 13 stallions. 

Initially in the breeding season, rein-
forcement samples were infused into the 
uteri immediately after cover in those 
mares returning on second (or later) cy-
cles of the season. Early results indicated 
a dramatic advantage to using the proce-
dure with two stallions, so reinforcements 
were used on all of their subsequent mat-
ings for the season. 

“The take-home message here is that we 
had an average per-cycle pregnancy rate 
increase of 12% in eight of our 13 stal-
lions,” Blanchard told the audience. “The 
effectiveness of reinforcement was influ-
enced by the number of sperm recovered 
in the dismount sample that was infused 
into uterus.” 

A rigorous multiple logistic regression 
statistical model was used to adjust for 

other factors known to affect fertility, in-
cluding stallion, mare, cycle, mare age and 
beginning status (maiden, barren, etc.), 
foal heat breeding, “doubles” (when a 
mare is bred twice on a cycle), and month 
of the year.

A member of the audience commented 
that in a similar ongoing study, two of six 
stallions showed marked improvements in 
pregnancy rates as well. 

Blanchard described the following pos-
sible reasons why reinforcement breeding 
might improve pregnancy rates for some 
covers:
n  A higher total number of sperm is depos-

ited in the mare.
n  Extender added to the dismount sample 

might protect sperm to improve their 
viability within the uterus, particularly 
if the uterine environment is a “hostile” 
one with fluid accumulation, urine pool-
ing, or endometritis (uterine inflamma-
tion, which can kill sperm).

n  Antimicrobial in the extender might help 
control bacteria introduced at mating 
and reduce endometritis.
He also offered the following sugges-

tions for those performing or considering 
reinforcement techniques: 
n  Practice safety first for stallion, mare, 

and personnel.
n  Attempt to collect as much of the 

dismount sample as possible; sperm 
number affected success rates in this 
study.

n  Use a disposable, wide-mouth collection 
cup. 

n  Add prewarmed extender as soon as pos-
sible to protect sperm against cold and 
osmotic shock. 

n  Pour the sample through a filter to re-
move debris and dirt.

n  Use disposable supplies and clean the 
working area thoroughly between sam-
ples (hands, counters, working areas, 
and supply-holding areas).

Inducing Ovulation With Recombi-
nant Equine Luteinizing Hormone

Manipulating the estrous cycle in mares 
is a big part of many breeding opera-
tions, and medications play various roles 
in the process. There are several options 
for inducing ovulation, including human 
chorionic gonadotropin (hCG), gonado-
tropin-releasing hormone (GnRH), and 
recombinant equine luteinizing hormone 
(reLH).

Kory Niswender, DVM, MS, Dipl. ACT, 
of Reata Equine Hospital in Weatherford, 
Texas, discussed a study on reLH. The goal 

Reinforcement 
breeding was 

found to increase 
pregnancy rates 

by up to 11.7% in 
a recent study. 
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of the study was to determine an effective 
dose of reLH and compare its effectiveness 
to the currently used hCG. 

Theoretically hCG and reLH should in-
duce similar responses in the mare, since 
hCG mimics the activity of luteinizing 
hormone and reLH is an engineered form 
of luteinizing hormone. (Luteinizing hor-
mone hastens the maturation and induces 
ovulation of the dominant ovarian follicle 
in a mare.)

There are some concerns with hCG 
and GnRH use, Niswender said: “Mares 
become refractory to hCG over time (it is 
recognized as a foreign molecule and they 
develop antibodies to it, so it becomes less 
effective after multiple uses). And there 
have been downregulation problems in 
the past when GnRH implants were used 
(some mares had a delayed return to es-
trus if they did not get pregnant on that 
cycle).” 

In contrast, he reported that no antibod-
ies were found to reLH in the initial safety 
study of this project, and one mare ovu-
lated within 48 hours on each of six treat-
ed cycles, so the hormone’s effectiveness 
should not decrease with multiple uses. 

Eighty-five light-breed horses from three 
to 13 years of age were used for this study. 
They were randomly assigned to receive 
saline solution (control group); 300, 600, 
750, or 900 micrograms of reLH; or 2,500 
IU hCG intravenously. They were treated 

once they had follicles of 35-39 mm in  
diameter and uterine edema (fluid swell-
ing, a reliable indicator of heat in the nor-
mal mare). Mares were frequently moni-
tored with ultrasound to determine when 
they ovulated following treatment. 

The ideal treatment dose of reLH was 
found to be 750 micrograms; at this dos-
age, nine of 10 treated mares (90%) ovu-
lated within 48 hours. The 900-microgram 
dose was nearly as effective with 16 of 20 
mares (80%) ovulating in 48 hours. Of the 
seven mares treated with hCG, six (86%) 
ovulated within 48 hours. 

“The 750- and 900-microgram doses 
worked equally well at inducing ovulations 
in 48 hours, but the 750-microgram dose 
offers similar results with less hormone,” 
Niswender summarized. “We did visualize 
good-sized corpora lutea and progesterone 
levels were high, so reLH treatment didn’t 
give rise to any problems with corpus lu-
teum formation or function. (The corpus 
luteum is what remains of a follicle after 
an egg has ovulated; it produces the hor-
mone progesterone late in the estrous cycle 
and into pregnancy if the egg is fertilized.) 
We do need more mares to confirm these 
results.” 

During the question and answer session, 
Niswender noted that he had not seen any 
deleterious effects of reLH on pregnancy 
rates, and that the medication can be ob-
tained from Bioniche Animal Health for 

approximately $14 per dose.

Healthy Horses Workshop:  
Reproduction Tips

People are always looking for tips on 
how to do things better—particularly horse 
breeders looking for ways to get healthier 
foals. At the recent Healthy Horses Work-
shop, an owner education session, Benja-
min Espy, DVM, Dipl. ACT, a practitioner 
from San Antonio, offered insight on many 
areas of equine reproduction to help breed-
ers do just that.

Embryo Survival and Monitoring
“Horse embryos are not more fragile 

than other species’, but they are less repro-
ductively efficient for other reasons,” he 
began. “Embryos have a 10-15% chance 
of being resorbed before 30 days gestation 
because of mare stress (leading to prosta-
glandin hormone release that upsets the 
hormone balance in the uterus and can 
terminate the pregnancy), fever, uterine in-
fection, hormone abnormalities, and twin-
ning.”

Espy discussed ways of teasing and mon-
itoring the mare to confirm pregnancy, and 
he reported timeframes for determining 
the sex of the fetus via ultrasound. “Start-
ing on Day 58, the genital tubercle (seen as 
a tiny medial elevation on the embryo just 
ahead of the urogenital orifice) will migrate 
back toward the tail if the fetus is female 

or forward toward the prepuce if 
the fetus is male,” he said. “We can 
evaluate this between Days 60-70 
or Days 110-140. It’s difficult or 
almost impossible to see between 
Days 80-90, and after Day 140. 

He also described the timeline 
of several important events dur-
ing gestation, and he explained 
the newly recognized importance 
of endometrial cups. These small 
structures form in the uterus 
around Day 35; they secrete the 
hormone pregnant mare serum 
gonadotropin (PMSG or equine 
chorionic gonadotropin, ECG), 
which helps maintain pregnancy. 

“Once she is under the influence 
of these cups, she won’t re-cycle for 
the rest of the year if she aborts,” 
Espy summarized. 

Twins
“Ninety-five percent of twins will 

be aborted. If they are born, 90% 
will die,” said Espy. “They can be 
only about 40 pounds each—we 

This low-tech option of correcting a uterine torsion should be a first option for mares, according to Dr. Laura Riggs of 
the University of Georgia.
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use dog blankets on them. There’s limited 
room in the uterus, so the mare can’t really 
maintain both. She grows them to maxi-
mum capacity, then expels the fetuses.”

This is the reason why most practi-
tioners choose to crush or “reduce” the 
smaller one at about 14 days of age so the 
other can live. 

“Up to 25-35% of Thoroughbreds can 
have twins,” said Espy. “In my primar-
ily Thoroughbred Lexington (Kentucky) 
practice, I pinched about one to three per 
day. Here (in San Antonio, where he works 
mostly with Quarter Horses), I have done 
about four total. Quarter Horses seem to 
be more efficient at rejecting one twin.”

Following crushing of one twin, the oth-
er is monitored carefully for a few days, as 
Espy says the trauma of the reduction pro-
cedure can sometimes lead to the demise 
of the remaining embryo. 

Tips on Managing Mares
Fitness “Foaling is an athletic activ-

ity!” stated Espy. “Mares should be fit 
to foal uneventfully. They shouldn’t be 
under- or overweight. I like to ask own-
ers to keep mares in shape and exercise 
them as much as possible. Pasture ex-
ercise is sufficient. Typically the horse 
will tell you when it’s time to lay off of 
her if you’re riding, maybe around five 
or six months when her stamina starts 
falling off. If they are jumpers or hunt-
er/jumpers, they start knocking down 
fences, their coordination is not as good, 
and they’re just feeling pregnant.

“Also, athletic horses have the best peri-
neal (external genital) conformation,” he 
went on. “Underweight or old horses (with 
poor muscle tone and a recessed anus) 
defecate onto the vagina, and the result-
ing contamination makes it difficult to get 
them in foal. Plus underweight mares put 
more energy into survival, leaving less for 
reproductive efficiency.”

Nutrition “Pregnant mares should be fed 
exactly the same as nonpregnant mares for 
the most part,” Espy recommended. “In 
the last two months only, feed 1.4 times 
her regular ration. Once you find out a 
mare is pregnant, don’t pour the feed to 
her.” He also noted that supplementation 
is not necessary in mares getting a bal-
anced ration.

He said pregnant mares can drink up to 
15-30 gallons of water per day depending 
on their size and the outside temperature. 

He warned owners against allowing mares 
to get dehydrated, as they can drink too 
much when water is available again, re-
sulting in colic, stress, and abortion. 

deworming  “Almost all deworming 
medications are safe for use in pregnant 
mares,” Espy said. “When I was in school, 
they told us it took $3-5 million to change 
a label on a medication. The reason things 
don’t say ‘safe for pregnant mares’ is be-
cause you have to get a different label. 
To say something is safe for adult horses, 
pregnant mares, breeding stallions, etc., 
requires all different labels. People don’t 
bother with that, so most veterinarians 
just use them extralabel. I have never had a 
mare abort after using commercially avail-
able deworming products.”

Ivermectin is a key ingredient given be-
fore or at foaling, as this will kill ascarids 
that can pass in the milk from mare to 
foal. He also recommended removing ma-
nure from stalls and pastures and using a 
disc harrow on fields to decrease parasite 

populations.
Neonatal isoerythrolysis (Ni) screening 

Within two weeks of her expected foaling 
date, the mare should be tested to see if 
she has hypersensitized herself to the foal’s 
blood type, said Espy. If she has, she can-
not be allowed to suckle the foal for 24-36 
hours or he will suffer from NI—the anti-
bodies from the mare will attack the foal’s 
red blood cells, making him very sick or 
killing him. 

Vaccinations Thirty days before foaling, 
vaccinate the mare against diseases you 
want the foal to be protected against.

Caslick’s procedures Thirty days before 
expected foaling, Caslick’s procedures 
(which seal the upper vulva shut to reduce 
chances of uterine contamination) should 
be opened to avoid tearing during foaling, 
said Espy. 

When Will She Foal?
The mare’s udder fills two to four 

weeks ahead of foaling, said Espy. Her 
bag should be full with the teats pointed 
straight down and maybe a little forward; 
they should distend four to six days before 
foaling. You should see waxing of the teats 
one to four days before foaling (usually 24-
48 hours ahead). You might also see subtle 
signs such as conformation changes as the 
mare’s pelvic ligaments relax in prepara-
tion for foaling. 

Calcium levels in mare’s milk can also 
help tell when she’ll foal. “Test kits are re-
ally nothing more than water hardness kits 
you can get from Lowe’s and Home Depot 
for about one-third the cost,” he said. The 
calcium increases in the milk 24-48 hours 
before foaling—when you see this, parturi-
tion is imminent, he said.  

Vaginal discharge or dripping milk can 
indicate impending abortion or foaling, he 
noted.

“Some people say the fetus determines 
the day of delivery and the mare deter-
mines the hour,” Espy commented. “Hors-

es are prey animals. The only way a 
mare can survive if she is being chased 
is to be able to delay labor. The same 
thing is true in a barn—the mare getting 
spooked or hassled won’t foal until you 
turn off the light and leave her alone.”

As far as inducing foaling, he said 
mares are generally only induced for 
human convenience. Ask your veteri-
narian about this, he recommended, 
commenting that most veterinarians 
are becoming more reluctant to induce 
foaling unless the mare’s life is in dan-
ger. 

Where Should She Foal?
outdoors “This is quite acceptable; I see 

a lot of problems with mares getting cast in 
12x12 stalls and stepping on babies,” Espy 
said. “An open grassy field is cleaner, and 
the mare can’t hurt herself on any walls.”

indoors This is acceptable if a large 
foaling stall or other area 14x14 or larger 
is available. Disinfect floor mats between 
foalings and use straw for bedding; shav-
ings can get packed in the foal’s eyes and 
cause ulcers, he noted. 

Foaling Stages
stage 1: The mare is anxious, kicks at 

her belly, might have nesting behavior (pil-
ing up bedding to lay on), and might be 
mistaken for a colicky mare because she 
gets up and down, urinates excessively, 
and sweats. Many people who foal mares 
for a living call a sweaty mare in Stage 1 
labor “heating up.” Wrap her tail and clean 

“Is there an additive 
or synergistic relation-

ship between bacte-
ria and sperm that 
increases (uterine) 

inflammation?” one 
researcher asked.
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her udder and vulva thoroughly with mild 
soap. This stage usually lasts an hour, or 
until her water breaks.

How do you tell the difference between 
Stage 1 labor and colic? The only way to di-
agnose a mare that might have abdominal 
pain is to ask your veterinarian. Often when 
the veterinarian is on the way to check the 
mare, she progresses to Stage 2 labor. 

stage 2: Expect to see continuous prog-
ress of the foal out of the mare; this stage 
usually lasts 15-25 minutes, he said. Once 
the foal is out, don’t cut the cord—allow 
the foal to break it on his own. For disin-
fection, don’t use strong iodine since there 
might be a higher incidence of umbilical 
abscesses with this treatment; Espy recom-
mended the disinfectant chlorhexidine.

stage 3: This is when the placenta pass-
es. If the placenta doesn’t pass after about 
three hours, call the veterinarian. Retained 
placenta can cause uterine infection and 
laminitis.

What To Do If…
Mares abort Save aborted fetuses and 

placentas in a refrigerator or cooler until 
your veterinarian or diagnostic lab can ex-
amine them, recommended Espy. The pla-
centa is just as important as the fetus.

You see a red bag (placenta delivering be-
fore the foal) Cut the placenta and deliver 
the foal immediately! You don’t have time 
to call the vet, he warned. The foal and the 

placenta are detached from the mare and 
the foal is being deprived of oxygen. 

Call the Vet, Quick!
Espy recommends calling your veteri-

narian if:
n  You fail to see progress during foaling.
n  You see the soles of the foal’s feet facing 

up. This is always a caudal, or tail-first, 
presentation of the foal. 

n  You see front feet and knees out, but 
no head. This means the foal’s head is 
trapped back, and it is a big problem. 

n  You see a red bag delivery, as mentioned 
above. 

Foal Care Tips
For some foals, Espy said you might have 

to stimulate breathing by sticking 
fingers in his nose and/or rubbing 
his coat. He also said normal foals 
follow the 1-2-3 rule: Standing in 
one hour, showing ability to nurse 
in two hours, and nursing in three 
hours. They should be given an 
enema to aid passage of the meco-
nium, or first feces. 

“Foals are born with no immune 
system, so they need colostrum (the 
mare’s first milk, which contains 
antibodies that will protect the foal 
in early life),” he said. “It used to 
be thought that the majority of an-
tibodies are absorbed in 12 hours. 
We now know the majority (85%) is 
absorbed in six to eight hours.” He 
recommended milking the mare 
to get colostrum if the foal doesn’t 
nurse well; you should get 16-32 
ounces and give it to the foal via 
nasogastric tube if he doesn’t nurse 
on his own. He also recommended 
pulling blood to check antibody lev-
els six to eight hours after foaling.

F o r  m o r e  i n f o r m a t i o n 
on  horse  breeding ,  see  www.The 
H o r s e . c o m / To p i c S e a r c h / D e f a u l t .
aspx?nID=5&n=Breeding/ Reproduction.

Cloning: Where Are We Today?
“Five years ago, presenting ‘A Review of 

Cloning’ in the horse was almost unimagi-
nable,” began Katrin Hinrichs, DVM, PhD, 
professor of veterinary physiology and 
pharmacology and Patsy Link Chair in re-
productive studies at Texas A&M Universi-
ty. “But the field has taken off very quickly, 
partly because of advances in other spe-
cies.”

Henrichs discussed the successes,  
failures, and lessons learned in equine 

cloning to date. She also covered concerns 
about the health of clones and how this 
technology can and should be used in the 
equine industry.

What is Cloning?
Cloning is also called nuclear trans-

fer (NT) or somatic cell nuclear transfer 
(SCNT), Hinrichs explained. “Cloning as 
most people think of it is SCNT,” she said. 
Either term refers to removing a cell’s nu-
cleus, which holds its DNA, and placing it 
inside an oocyte (egg cell) that will grow 
into a cloned animal. Plain “nuclear trans-
fer” refers to taking the nucleus from any 
cell—even an undifferentiated embryonic 
cell (one that has not yet become a special-
ized skin, heart, hoof, or whatever type 
of cell)—while SCNT refers to taking the 
nucleus from an adult’s differentiated so-
matic or body cell (a specialized skin cell, 
for example). 

“There is a higher chance of viable off-
spring with embryonic cells than with a 
differentiated adult line,” Hinrichs said. 
“Before Dolly (the sheep) was produced, 
people had been doing nuclear transfer 
with cattle and sheep embryonic cells for 
a decade, but using differentiated cells was 
new.” 

The donor animal has a very small role to 
play—a small incision is made and a small 
amount of subcutaneous (just beneath the 
skin) connective tissue is removed. “This 
can be done in the field by a practitioner, 
as long as the sample is quickly put into 
proper holding media,” she explained. 
In the lab, the sample is cut into smaller 
samples and fibroblasts are grown from it 
to increase the number of donor cells (up 
to 10 million or so). 

The oocyte (egg) that will receive the do-
nor nucleus must be mature (ready to be 
fertilized), then its own DNA is removed. 
“In our lab, we inject the donor nucleus 
into the oocyte’s cytoplasm,” Hinrichs said. 
“Another way to do NT is to place the do-
nor cell under the zona pellucida (oocyte’s 
outer membrane) and fuse them with an 
electrical pulse. After the cell and oocyte 
are combined, we use sperm extract to 
stimulate the oocyte to divide and start 
forming an embryo; the sperm extract 
causes calcium oscillations in the oocyte. 
That’s the trigger to set embryonic devel-
opment in motion so the transferred DNA 
will start replicating.” 

Cloning Successes
Hinrichs offered the following timeline 

of cloning milestones:

Charmayne James holds a clone of her champion barrel horse, 
Scamper.
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n  2000:  The f irst  equine nuclear  
transfer embryo, with five cells, was 
produced. 

n  2002: Woods, et al., announced cloned 
mule pregnancies at the 8th Interna-
tional Equine Reproduction Sympo-
sium. 

n  2003: Three mules cloned from fetal 
cells were born through the efforts of 
the University of Idaho and Utah State 
University. Their DNA came from an 
embryo that was a full sibling to a 
famed racing mule. 

n  Also in 2003, one foal cloned from 
adult cells was born in Italy. The mare 
that carried the foal to term was the 
same mare from which donor cells 
were taken, so she essentially carried 
her identical twin to term. 

n  2005: The Italian research group an-
nounced the birth of a second cloned 
horse, and another died at about 48 
hours of age from septicemia. Two 
cloned horses were born in Texas—the 
third and fourth live cloned foals. 

n  “Italy got one live foal from nine preg-
nancies resulting from 101 embryo 
transfers,” reported Hinrichs. “Texas 
A&M got two live foals from three preg-
nancies out of 11 embryos transferred. 
Why such a difference? Both labs had 
only about 5% blastocyst rate (survival 
of the cloned embryos to the early blas-
tocyst stage), so the difference is in the 
quality of the blastocysts.”

n  2006: Texas A&M announced the births 
of seven viable cloned foals. From one 
donor, 13 embryo transfers resulted in 
nine pregnancies and five cloned foals. 
The sixth and seventh foals were from 
two other donors. 

n  Also in 2006, the commercial company 
ViaGen announced the birth of three 
live cloned foals.

“So we know cloning is possible, and 
that its efficiency varies by the laboratory,” 
Hinrichs summed up. “Unfortunately, there 
are currently only two labs I know of work-
ing on equine cloning—Texas A&M and 
ViaGen. With that little amount of work 
being done, it will be very hard to see what 
protocols affect the health of foals.”

Equine Cloning Concerns
Will cloned foals be healthy and nor-

mal?
The cattle and sheep industries see huge 

abnormalities with clones, said Hinrichs, 

such as abnormally large offspring, fluid 
swelling, abnormal placentae, and heart 
and lung abnormalities. Luckily, cloned 
foals don’t seem to have that level of health 
problems. 

“Of 16 known live foals cloned from 
adult cells, three died,” she reported. “At 
48 hours, one died of septicemia, one died 
at 48 hours from pneumonia, and a third 
died at four days from complications dur-
ing anesthesia—he went under for correc-
tion of a possible bladder tear (he ended up 
not having one), had a low blood pressure 
episode while being induced, and never re-
covered.”

The three cloned mules appear healthy 
and have normal blood chemistry, and two 
raced this year, Hinrichs reported. How-
ever, remember that they were cloned from 
fetal cells, and as such are different from 
foals cloned from adult cells—they tend to 
have fewer problems. 

“About 50% of foals cloned from adult 
cells seem to have problems at birth re-
quiring neonatal care, such as a variable 
amount of tendon contraction in the front 
legs and enlarged umbilical remnants,” 
said Hinrichs. “We’ve had to ligate (tie off) 
some of those and remove some surgically. 
This problem seems to go along with con-
tracted tendons and might be part of the 
same syndrome. We also see weakness or 
maladjustment, but that seems to be a dif-
ferent syndrome. There might be some dif-
ficulty in oxygenation right after birth that 
contributes to maladjustment.

“They seem to get over problems pretty 
well,” she went on. “All known foals viable 
past one week are currently healthy.”

Why might clones suffer from more 
health problems than other foals? Hinrichs 
explained that each cell in a horse’s (or hu-
man’s) body has the exact same DNA, but 
only those genes required by that particular 

cell type are turned on while all other genes 
are turned off (this is called epigenetics). 
“A skin cell has ‘skin cell’ genes on and all 
others off,” she said. “After nuclear trans-
fer, the oocyte must reprogram the DNA so 
the genes needed for embryo development 
are turned on and all others are turned off. 
Improper or incomplete reprogramming of 
the cell to do all functions is thought to be 
the reason for poor viability of pregnancies 
from cloned embryos. Much research is be-
ing done on what constitutes ‘reprogram-
ming’ and what affects its efficiency.”

What about premature aging?
Many people are worried about prema-

ture aging in equine clones after widespread 
media discussion of Dolly the sheep’s sup-
posed premature aging. Hinrichs explained: 
“Telomeres are noncoding caps on the ends 
of chromosomes that shorten each time 
that cell replicates, so they are shorter in 
older animals. Dolly had short telomeres 
for her age because she was cloned from 
a mammary cell, which is one of the few 
cell types that doesn’t regenerate telomeres 
well (at least in cattle). We never really got 
to see if she’d age prematurely, because she 
was euthanized due to a transmissible lung 
tumor at six years of age.” 

It remains to be seen if equine clones will 
age prematurely, but since they are cloned 
from skin cells and not mammary cells, it 
is likely that they will age normally.

How closely will cloned foals resemble 
the donor?

“A clone will not be an exact duplicate,” 
stated Hinrichs flatly. “The shape and 
amounts of markings differ simply because 
of random migration of pigment cells dur-
ing growth. For example, as the embryo 
matures, genetics call for white at the ex-
tremities, not necessarily for white on the 
left front to halfway up the cannon. So 
socks mix and match, and a donor might 
have one white hind sock while a clone gets 
a blaze. 

“It would be interesting to clone an Ap-
paloosa and see what happens,” she said 
with a laugh. 

“The best way to think about a clone is 
as if it were an identical twin,” she added. 
“Twins have minor differences, their teeth 
might be different and their baby teeth will 
fall out on different days. And nutrition 
and environment are going to affect the 
way their genes are expressed.”

She showed the audience a photo of 
Smart Little Lena, a Quarter Horse stallion 
from whose cells five clones were produced 
at Texas A&M. All five clones have the 

Champion cutting horse Royal Blue Boon meets her 
clone, Royal Blue Boon Too.
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same basic coloring as the donor, but all 
five have different markings. And they’re 
different heights, with slightly different 
conformation. 

“It’s just the way things happen in utero,” 
said Hinrichs. “That’s what makes foals re-
semble more closely or not. The biggest 
environmental impact is from the uterus. 
For example, with these natural equine 
twins (she showed a photo), this one was 
80 pounds at birth while the other was 29 
pounds. The larger one had more placen-
tal attachment area and thus more nutri-
tion from the mother, while the small one 
had about one-third the placental area of 
the large one. The big foal was 16.1 hands 
high at maturity; the other was 14.2. So the 
uterine environment can affect phenotype 
(physical characteristics) at birth and at 
adulthood. The recipient mare will put her 
own influence on the foal. 

“And placenta seems to be the most af-
fected part of cloning,” she noted. “Tthe 
placenta is not as good as that of a non-
cloned individual. 

“Then there’s the postnatal environment: 
Milk production in the dam, character of 
the dam, nutrition, exercise, deworming 
programs, and handling!” she explained. 
“The biggest example of this is CC (Copy-
Cat) from A&M—the big news was that it 
doesn’t behave at all like the original cat. 
However, the original cat was a lab cat—
she got very little attention, so she was shy 
and scared. CC was played with, given a 
rich environment, handled, played with 
toys—she is a happy, healthy, social cat. 
Does that mean behavior can’t be inherited 
and clones are not like the donor? No! It 
just means environment has an impact.”

Why should anyone want to clone ani-
mals if the clone might not look or act like 
the original? 

“Cloning is a tool that might help some 
people in some circumstances to preserve 
genetics from dead, old, dying, castrated, 
or otherwise infertile horses,” answered 
Hinrichs. “Cloning is genetic banking. The 
progeny of clones are the goal.”

How will cloning be used in the horse 
industry?

“When I first started working in this area 
in 1999, people weren’t sure how they felt 
about cloning,” Hinrichs recalled. “Now 
a lot of people see a use for it one way or 
another, and see it being used in other spe-
cies. Now they ask, ‘How can it be used 
to support genetic improvement in our 
breeds?’ “

Remember that even if a clone looks 
small or weedy, it has the same genetics 

as a champion donor. “You can breed the 
worst mouse clones together and get nor-
mal offspring,” remarked Hinrichs. “They 
all have the same genetics.”

Cloning might be favored as an assisted 
reproductive technology over other meth-
ods because of efficiency. “At Texas A&M, 
I would have to say cloning is clinically 
feasible,” said Hinrichs. “We also do intra-
cytoplasmic sperm injection (ICSI), but if a 
mare dies and the owners want a foal from 
oocytes present on her ovaries, we would 
have a better chance of getting a foal from 
a mare with cloning (and breeding the 
clone) vs. ICSI on oocytes at this point.” 

Price might or might not be an issue; she 
said the commercial price tag for a cloned 
foal runs about $150,000 and that number 
will likely decrease as efficiency increases. 
Texas A&M currently only clones for re-
search purposes.

Clones are not eligible for registration 
in most breed registries, but the associa-
tion Zangersheide, for example, does allow 
clones and their progeny to be registered 
and to compete in FEI events. “Many com-
petitions do not require breed registration 
(such as cutting, reining, or jumping),” 
commented Hinrichs. “The American 
Quarter Horse Association has distinct 
wording not allowing clones to be regis-
tered. But the big money is in cutting and 
reining competitions.”

Should clones compete? 
“If a donor was champion, it is unlikely 

that the clone will match its record,” cau-
tioned Hinrichs. “Epigenetics, health, envi-
ronmental differences, training, rider, cow, 
dirt, wind, chance, and the competition all 
can affect the clone’s performance. Plus 
we’re not trying to get just an animal that’s 
as good as the original, we’re trying to 
make them better than the last generation. 
Maybe the original horse had the perfect 
trainer, rider, and environment, and those 
aren’t around anymore. And what’s the 
competition like this year? It’s about more 
than just genetics.”

She offered another sobering thought: 
“If the clone of a champion horse competes 
and does not do well, it will not only de-
tract from the value of the clone as a breed-
ing animal, but it will also detract from the 
value of the original animal. This may be 
the most potent factor that will limit the 
campaigning of cloned animals in perfor-
mance events.”

Can cloning be abused, i.e., claiming 
an animal is a unique, original genetic  
individual when in fact it’s a clone?

“Clones can be differentiated from do-
nor and each other by age, appearance, 
and mitochondrial DNA,” said Hinrichs. 
Mitochondria are the parts of a cell that 
produce energy for carrying out the cell’s 
functions. They come from the oocyte; they 
generally have nothing at all to do with the 
donor DNA (although some clones might 
have a mixture of donor mitochondria and 
oocyte mitochondria). Thus, to have a clone 
that was indistinguishable genetically from 
the donor, you would have to use an oocyte 
from the same maternal line as the donor, 
and a cell nucleus from the donor. 

And who’s to say mitochondria aren’t 
important to performance? “Mitochondria 
provide energy—maybe the reason Cigar 
was a great racehorse was because he had 
great mitochondria,” suggested Hinrichs. 
“That could have effects on production, 
stamina, or other physical or behavioral 
traits.”

One area where abuse could occur is the 
offspring of male clones; it’s not possible 
to differentiate them from offspring of the 
male donor, she noted. 

Summary
“Cloning is possible in the horse, and ef-

ficiency appears better than in other spe-
cies,” Hinrichs concluded. “A cloned foal is 
unlikely to be an exact copy of the original, 
or even a competitor, because of vast differ-
ences from the donor’s situation. So since 
it’s expensive and labor-intensive, cloning 
should be considered a method to preserve 
genetics. A cloned stallion should produce 
the same foals as the donor stallion, but 
progeny of mare clones will be slightly dif-
ferent because of different mitochondrial 
DNA.” 

Successful Breeding of Older 
Maiden Mares Depends on Several 
Factors

Success when breeding older maiden 
mares depends on the management of 
several factors that contribute to the reten-
tion of excessive fluid in the uterus, includ-
ing insufficient lymph drainage, a uterus 
hanging over the pelvic brim, and a tight 
cervix, according to Jonathan Pycock, B. 
Vet. Med, PhD, DESM, MRCVS, of Equine 
Reproductive Services, North Yorkshire, 
England. 

“Unless your therapy program addresses 
all these problems, it’s going to end up not 
doing quite the job it ought to do,” Pycock 
said. “If you’re going to come across one 
of these very susceptible maiden mares, it’s 
important to pull all the stops out the first 
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time you inseminate her.”
Semen causes an inflammatory reaction 

in the uterus, prompting the production 
of fluid to clear the uterus of the semen. 
However, in some mares, this fluid does 
not clear the uterus. The resulting inflam-
mation decreases the chances of embryo 
survival. According to Pycock, it’s normal 
to see fluid in the uterus up to 12 hours 
following breeding, but some mares retain 
fluid beyond 24 hours. These mares require 
some special management in planning the 
breeding process, during breeding, and 
after breeding to have the best chance of 
pregnancy success. 

To manage these mares, Pycock recom-
mended practitioners understand how the 
uterus reacts to breeding and how thera-
peutic options will address this reaction, 
then formulate the best approach for their 
practices. 

Pycock suggested that care be taken 
when scheduling the breeding of these 
mares. Using ovulation induction agents 
can help practitioners to more accurately 
estimate when the mare will ovulate. Tim-
ing is important, as endometrial edema 
scores (amount of fluid in the uterus) de-
crease 24 to 36 hours before ovulation. It 
is ideal to breed these mares between one 
and three days before ovulation as long as 
they are naturally covered or inseminated 
with fresh semen. If permitted by the breed 
registration, fresh semen insemination is 
preferable to natural covering to reduce 
the challenge to the uterus. 

Scanning the mare for fluid often prior 
to breeding can help practitioners know if 
fluid is present, in which case Pycock sug-
gests using oxytocin to clear the uterus for 
breeding. According to Pycock, it is easier 
to breed older maiden mares on their sec-
ond ovulation of the year, as the ovulation 
date is easier to estimate. 

When breeding the older maiden mare, 
Pycock said good hygiene and opting for 
artificial insemination can help decrease 
the amount of bacteria in the uterus. 

“Post breeding, you’ve got to come up 
with a treatment protocol for situation and 
type of mare you’re dealing with,” Pycock 
said. 

This treatment can include the ad-
ministration of oxytocin every six hours 
post-breeding, or every four hours in 
certain cases, alternating between short- 
and long-acting formulas. Pycock also  
suggested uterine flushing, broad-spectrum  

antibiotics, and dilating the cervix.

AAEP 2006: Reproduction Forum
Drug compounding, the ethics of treat-

ing cryptorchids, and sexually transmitted 
diseases were the hot topics discussed by 
equine practitioners at the Reproduc-
tion Forum, led by Steven Brinsko, DVM, 
PhD, Dipl. ACT, associate professor of the-
riogenology at Texas A&M University, and 
Mats Troedsson, DVM, PhD, Dipl. ACT, of 
the University of Florida. 

Drug Availability
Ovuplant, an ovulation-induction agent 

containing deslorelin acetate, has not been 
available in the United States since 2003. 
It is not expected to return to the market, 
meaning practitioners must find different 
options for deslorelin. As there is no FDA-
approved equine product containing deslo-
relin, it can legally be compounded. 

Cryptorchidism
Forum leaders raised the question of 

ethics in treating cryptorchid horses—is 
treatment doing the horse any good? Are 
veterinarians propagating the cryptorchi-
dism in horses by treating the condition? 
Or are the owner’s finances the only benefit 
of treating these horses?

The heritability of cryptorchidism in 
horses is unknown, although studies in 
other species suggest the condition is high-
ly heritable, and practitioners are aware 
that certain breeds (e.g. Percherons, Welsh 
ponies) are more susceptible. Some breed 
registries dictate the ethics of cryptorchi-
dism by culling horses with the condition 
from breeding programs. 

Forum leaders questioned whether it is 
correct to treat this condition, given that 
it appears to be passed on to the stallion’s 

progeny. Additionally, testicles retained in 
the abdominal cavity are incapable of nor-
mal spermatogenesis due to the elevated 
temperature and more prone to neoplasia 
(cancer). 

Contagious Equine Metritis
In October 2006, two stallions returned 

positive test results for contagious equine 
metritis (CEM) during a breeding sound-
ness test, the first U.S. cases since 1998. 
They bred test mares in 2004 during the 
importation process, and were certified 
to be clean. Following exposure to those 
mares, they were bred. So how did they 
contract it, and how did they pass quaran-
tine? And are there more positive cases like 
these in the country?

Attendees discussed the current impor-
tation testing procedure, and considered 
possible alternative solutions, including 
the use of polymerase chain reaction (PCR) 
tests.

One forum attendee cited a study per-
formed in Iceland, where horses have nev-
er been exposed to CEM. Researchers per-
formed PCR tests on stallions and found 
30% were positive for CEM, raising the 
possibility that there are pathogenic and 
non-pathogenic strains of the virus.

Because of these high positive PCR re-
sults on unexposed horses, PCR testing 
was considered too sensitive to use as the 
sole test for use in imported horses. 

Equine Viral Arteritis
Attendees also discussed the outbreak of 

equine viral arteritis (EVA) in New Mexico 
and Utah in 2006. This outbreak occurred 
within the Quarter Horse racing industry. 

It was noted that since the outbreak, 
many stallions and pregnant mares have 
been vaccinated, and most of major Quar-
ter Horse racing farms are vaccinating all 
their horses, potentially signaling a shift 
in the way horse owners and veterinarians 
approach the disease. 

Although many people vaccinated 
against the disease, very few precautions 
were taken at shows and events. It is pos-
sible for a stallion to pick EVA up via the 
respiratory route, and then shed the virus 
for the rest of his life. Forum attendees 
suggested stallion advertising should start 
declaring, “guaranteed tested and vacci-
nated for EVA,” as mares can be protected 
via vaccine. 

It was suggested that the disease could 
be better controlled or even eliminated if 
all colts and serologically negative stallions 
were vaccinated. h

When breeding 
the older maid-
en mare, good 

hygiene and opt-
ing for artificial 

insemination can 
help decrease the 
amount of bacte-
ria in the uterus. 
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