
Reproduction Takeaways 
from the AAEP Convention

Each year at the American As-
sociation of Equine Practitio-
ners Convention, veterinarians 
share the latest in research on a 

number of topics. The revelations often 
mean a better understanding of manag-
ing horses’ health. Reproduction topics at 
the convention, which was held Dec. 4-8, 
2010, in Baltimore, Md., ran the gamut; 
we selected a few that should most inter-
est breeders and owners in the Thorough-
bred industry. 

Manual Reduction of Twins  
in Mares

While a mare with twins by her side is 
rare, twinning in horses is actually dan-
gerous for the mare, especially during 

delivery. More often than not, one of the 
twins, generally the smaller and weaker 
of the two, will die prior to  birth. In fact, 
the chances of a mare carrying twins to 
term and delivering them successfully are 
about one in 10,000.

The manual reduction of one embryo 
in mares in the very early stages of car-
rying twins is a practice that was intro-
duced to the breeding community in 2006 
(the technique was first described in the 
’80s along with the increased use of the 
ultrasound to detect twin pregnancies), 
and since then it has become a common 
practice in managing twin cases. Dr. Pete 
C. Sheerin reviewed a study he conducted 
on manual twin reduction. Sheerin, a re-
production specialist who carried out his 
study at Rood & Riddle Equine Hospital in 
Lexington, examined whether the perfor-
mance of the veterinarian, the drug treat-
ment used, or the mare’s age impacted the 
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procedure’s success rate.
In his retrospective approach Sheerin 

used the medical records of mares that un-
derwent twin reduction at Rood & Riddle. 
The procedures were performed between 
Days 13-20 of gestation. Sheerin explained 
that mares from the same farms that had 
only one embryo served as controls in the 
study. He noted the mares’ ages (which 
ranged from 3 to 24 years), the veteri-
narian that performed the procedure (14 
veterinarians total), and the combination 
of drugs that were used on the mares (22 
combinations).

Sheerin said that the mares that had un-
dergone a twin reduction treatment had 
a marginally lower live foal rate (80.3%) 
than those mares that carried a single foal 
since the beginning of their pregnancy 
(86.7%). There was no difference in the 
live foal percentage of the mares that un-
derwent a reduction from Day 13-16 of 
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gestation than those undergoing the 
procedure between Day 17-20.

Although the individual veteri-
narian’s performance affected the 
live foal rate, Sheerin said differenc-
es were not related to veterinary ex-
perience. He also noted that “mare 
populations may have impacted 
these results, with experienced 
practitioners being referred difficult 
cases.”

Mare age also impacted twin re-
duction procedures. Sheerin found 
that mares older than 15 years of age 
had lower live foaling rates (66.2%) 
after undergoing a reduction proce-
dure than younger mares (83.2%).

Finally, the drugs used to treat 
the mares after they underwent a 
reduction procedure seemed to im-
pact foaling rates, said Sheerin. He 
explained that mares treated with 
flunixin meglumine (Banamine) 
and progesterone had foaling rates of 
84%. Mares treated with other drug 
combinations had a live foal rate of 
84%, and mares not treated with 
drugs had a live foal rate of 77%.

With this new research on twin 
reduction procedures, owners can 
feel confident that their mare with 
a twin pregnancy can undergo a success-
ful reduction procedure and give birth to a 
healthy foal. —EL

Subfertile Breeding Stallions: 
Management Strategies

“Stallions do not become sires because 
of reproductive capability,” began Dr. 
Dickson Varner, a reproduction specialist 
and professor of large animal medicine 
and surgery at Texas A&M University. 
“They’re selected based on performance, 
pedigree, and conformation—reproduc-
tive ability is last. The equine breeding in-
dustry abounds with stallions whose level 
of fertility is less than optimal.”

Varner discussed several cases of 
breeding stallion subfertility, along with 
semen and breeding management strate-
gies that effectively increased those stal-
lions’ fertility. Some involved live cover 
programs, while others involved artificial 
insemination.

“Are we acting unethically when we en-
hance fertility in stallions?” he asked the 
audience. “It’s not a black and white issue. 
It is difficult at present, except in isolated 
circumstances, to differentiate between 
heritable and nonheritable causes of re-
duced fertility.”

The first step in improving breeding 
stallion fertility, he said, is to assess a stal-
lion’s breeding records to discover the cir-
cumstances that result in low fertility. The 
problem could be with the stallion, the 
mares, and/or their management. In the 
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case of the mares, for example, he refer-
enced one stallion that had above-average 
pregnancy rates per cycle for maiden and 
foaling mares, but lower rates for barren 
mares (which clearly had lower fertility). 
That latter group could lead you to under-
estimate the stallion’s fertility if you didn’t 
analyze the mares as well as the stallion.

Management factors can also come into 
play, and they might depend on the stal-
lion. For example, he described a compari-
son of two stallions, one with a pregnancy 
rate that increased with increasing num-
bers of covers in a day. The other stallion 
had lower pregnancy rates with increasing 
number of covers in a day and higher preg-
nancy rates after periods of sexual rest.

“For the first stallion, the more you 
breed him the better he gets—you’d want 
to have a large book of mares and keep 
some test mares around for him to breed if 
there are no commercial mares available,” 

Varner explained. “The second would do 
better with a smaller book.”

Other techniques to improve fertility in 
live cover programs include:

• Breeding stallions to test mares in the 
off season, as many stallions have lower 
fertility after extended periods of sexual 
rest.

• Using reinforcement breeding (col-
lecting a dismount semen sample, filter-
ing/extending it, and placing this in the 
mare immediately). Some stallions tend 
to dismount early, and this can help those 
stallions considerably (if permitted by the 
registering organization). This practice 
also helped one stallion’s pregnancy rate 
following a kick in the groin, until he re-
covered from that injury. “Overall, it ap-
pears that reinforcement breeding can 
improve pregnancy rates in approximately 
60% of Thoroughbred stallions, given the 
experimental figures available,” Varner 

commented.
“Breeding and semen-manipulation 

strategies can be applied to maximize the 
fertility of these stallions and to extend their 
productive lives,” he concluded. —CW

Nature vs. Nurture 
and Horse Health

The phrase “nature vs. nurture” is usu-
ally used to refer to the debate over which 
has a greater impact on a person’s person-
ality and preferences—genetics or envi-
ronment/rearing. But for this article, we’ll 
use it in the context of fetal programming, 
or what makes a foal develop into a physi-
cally healthy (or not so healthy) horse. 
Hint: Nature and nurture in this case are 
scientifically proven to be intertwined, 
with nurture (environment) affecting ge-
netic expression even in later generations 
and genetics obviously controlling much 
of a young horse’s development.

“The athletic performance of horses may 
be highly susceptible to fetal program-
ming,” said Dr. Carey Satterfield, assistant 
professor of animal science at Texas A&M 
University. Thus, our management of the 
pregnant mare and young foal could help 
that foal run faster, spin harder, and/or 
jump higher as an adult—or the opposite.

Satterfield delivered an in-depth talk on 
the relatively new (to horses) field of epige-
netics, or the study of changes in physical 
characteristics occurring independently of 
genetic changes. To date, few epigenetic 
studies have focused on horses, but the 
bit of research that exists, plus findings 
in other species have opened the door to 
a universe of possibilities—both helpful 
and harmful—for manipulating the physi-
cal characteristics of our children and the 
animals we raise.

“The question of nature vs. nurture is 
unanswerable,” stated Satterfield at the 
convention. “Nature and nurture can’t 
be separated because nurturing can alter 
gene expression (nature).”

That doesn’t mean that hot weather or 
nutrition changes alter a person’s or ani-
mal’s genetic code or DNA; rather, a vari-
ety of conditions can change how the or-
ganism “uses” its DNA. The genetic code 
is unchangeable, but various genes within 
it are “switched on or off” to generate ap-
propriate proteins as needed. For exam-
ple, genes that control the development 
of bones, manes/tails, or internal organs 
switch on at the right time during gesta-
tion to create those structures, then switch 
off once they have done their jobs.

Another way to look at DNA vs. gene ex-
pression is to consider that every cell in an 
organism has the exact same DNA (organ 
transplants aside), but hoof and heart tis-
sue, for example, are clearly very different. 
Why? Because different genes within that 
DNA are switched on in each tissue type.
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Genes switch on and off in response to a 
host of factors (such as injury, disease, or 
change in diet), in all ages of individuals. 
However, the younger the organism, the 
more flexible or “plastic” its gene expres-
sion is.

“The embryonic state is the most plas-
tic one,” explained Satterfield. “With in-
creasing age, plasticity decreases. Adults 
are pretty set in stone, but the fetus is very 
plastic and can adapt to its environment. 
Plasticity continues until weaning.

“The fetus seeks cues to its environ-
ment, so it can develop to provide the phe-
notype (physical characteristics) it needs 
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to maximize its survival once it’s born (fetal programming),” he 
said. “The adaptive process is rooted in evolution and likely in-
tended to provide an advantage to the fetus after birth. The prob-
lem is when the external environment is improperly predicted, 
then the offspring develops adult disease (because it developed to 
match an environment it doesn’t live in).

“For example, a poorly nourished fetus would predict that nu-
trient availability will be scarce later in life and develop an ex-
tremely efficient metabolism,” he said. “If, in fact, the nutrient 
availability is high later in life, this metabolic efficiency would re-
sult in the deposition of fat. Indeed, some horses are described as 
‘easy keepers’—a ‘condition’ that may result from the metabolic 
programming of the fetus in utero.

“Equine conditions such as obesity, metabolic syndrome, and 
laminitis could all have fetal origins,” he commented.

Another aspect of fetal programming is that timing is every-
thing, Satterfield said. “Not all organs grow at the same time or at 
the same rate,” he explained. “The same environmental cue can 
have very different responses depending on the timing of admin-
istration to the fetus.” —CW

Research in Other Species
Satterfield described several studies in humans, sheep, and 

rats to illustrate the impacts of fetal programming on later health. 
Many studies focus on undernutrition, because as he noted, “In 
livestock, drought during gestation is the most common cause of 
a mismatched prenatal and postnatal environment.”

Human mothers who gave birth during the Dutch potato fam-
ine (mid-1940s) had smaller offspring than normal, and females 
born to those mothers also had smaller offspring than normal 

despite healthy diets, suggesting a heritable epigenetic alteration.
Mothers exposed to famine (in general) have children who are 

predisposed to diabetes, obesity, cardiovascular disease, microal-
buminuria (a kidney problem), schizophrenia, other neurologic 
disorders, higher cholesterol, and reduced growth (height).

Rats fed low-protein diets gave birth to pups who had increased 
systolic blood pressure (the first/higher number in a blood pres-
sure reading) compared to controls. Pups of those offspring also 
had higher blood pressure than controls (whether one or both 
grandparents had had low-protein diets).

Reduced or low birth weight has been correlated with in-
creased risk of death from adult coronary heart disease in men 
and women.

Fetal programming effects can vary with gender as well; 
one study found that ewes fed diets deficient in methionine (an 
amino acid) for 30 days had male lambs with higher resting 
blood pressure at one year of age; females did not have abnormal 
blood pressure.

“It is imperative that we use caution when giving nutritional 
supplements to pregnant mares, because using an inappropriate 
type, dose, or combination may have permanent consequences 
on the developing fetus,” Satterfield commented.

Also in sheep, one study compared three groups of initially 
obese ewes: One with an ad libitum (unrestricted) diet during 
pregnancy, one on an initially unrestricted diet followed by a 
diet with 65% of the recommended calories (to simulate obese 
women losing weight during pregnancy), and one fed at 100% 
of recommended calories during gestation. The ewes on the 
heavily restricted diet lost weight quickly at the beginning, then 
more slowly, and had lighter offspring than the other groups. 
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The lambs of obese ewes on unrestricted diets weighed 
the same as those on the recommended diet at birth, 
but had 50% more lipid (fat) content in their bodies 
and thus less muscle. After birth they also grew more 
slowly.

Behavioral characteristics can be modified and inher-
ited as well; Satterfield discussed a study in which lick-
ing/grooming (LG) behavior of mother rats towards pups 
in their first week of life could be modified by changing 
the amount of methionine in the diet or by adding stress 
to the environment. Changes in licking/grooming be-
havior were found to be passed to offspring, suggest-
ing that an animals’ behavior and response to behavior 
modification (i.e., training of horses) could be affected 
by the genetic results of the mother’s experiences.

Additionally, female pups of low-LG mothers were 
found to have higher levels of sexual receptivity. If these 
findings are extended to horses, Satterfield commented, 
“Perhaps increased mothering could serve as a preven-
tive treatment for later heat-related behavior that inter-
feres with a filly’s performance.”

Finally, pups of rats fed high-fat diets had altered car-
diovascular (heart/circulatory system) function and 
insulin resistance at one year of age. Satterfield notes 
that similar research is currently in progress on horses 
at Texas A&M. —CW

Research in Horses
Although epigenetic research in the horse is sparse, 

Satterfield discussed a few studies on point. First, the 
mare is well known for her ability to con-
trol the size of her fetus, noted Satterfield; 
in previous studies, Thoroughbred em-
bryos have been implanted in pony mares 
and vice versa. The pony mares bore 37% 
smaller Thoroughbred foals than Thor-
oughbred mares, while Thoroughbred 
mares bore more than 50% larger pony 
foals than the pony mares. The differenc-
es in size with breed of the recipient mare 
continued to be apparent several months 
after foaling, and show the effects of re-
cipient mare choice on fetal size/postnatal 
development—this is useful information 
to keep in mind when planning embryo 
transfer.

He also mentioned a study in which 
foals from mares on high-starch diets 
had lower insulin sensitivity (a factor in 
metabolic disease) through 160 days of 
age than foals from mares on low-starch 
diets.

“Epigenetic changes are likely to play 
an important role in later health and dis-
ease, and they can occur in response to 
transient environmental influences,” he 
concluded. “We really don’t know how 
long exposure has to be (to have an ef-
fect on the foal), but at different times the 
same factor can have different impacts. 
Much more work is needed.

“Now that you’re aware of it, start 
looking for this epidemiological evi-
dence and bring it to those of us who 
can test it experimentally and answer 
the questions,” he urged the veterinar-
ians in attendance. —CW
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