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ARE WE INCREASING THE RISK OF
INBREEDING IN HORSES WITH
ARTIFICIAL INSEMINATION AND EMBRYO
TRANSFER?

Dr Nigel Perkins

This paper describes an issue of importance for the broader horse industry though the
discussion is based on information from Thoroughbreds. It may seem a little odd to be
discussing this issue in the Thoroughbred, since this breed is about the only horse breed
worldwide that does not permit any form of assisted reproductive technology. The reason
for using the Thoroughbred is that we have a lot of information about historical genetics in
this breed and also available information on the use of shuttle stallions. In addition, as we
shall see one of the principle arguments proposed by the International Stud Book
Committee for opposing introduction of artificial insemination is a perceived risk of
genetic narrowing or inbreeding.

The current position of the International Federation of Horseracing Authorities is very
clear, as expressed in the following Article:

Article 12: Entry in a Thoroughbred Stud Book.
2. Service to produce an eligible foal.
2.1. A foal is not eligible to be recorded in a Stud-Book unless:
a) it is the product of natural service or covering which is the physical
mounting of a mare by a stallion. This natural service can, if the practice is
authorised by the Stud-Book Authority of a country, include the immediate
reinforcement of the stallion's service or cover by a portion of the ejaculate
produced by that stallion during that service or covér of that same mare.
b) a natural gestation took place in and delivery was from the body of the
mare in which the foal was conceived.
2.2, the use of artificial insemination is absolutely forbidden and no foal conceived
by artificial insemination can be recorded in a Stud-book.

It is entirely appropriate in the author’s opinion to discuss the possible impact of
reproductive management on the risk of inbreeding in horses, for the following reasons:
* Almost all other horse breed associations allow some degree of assisted
reproductive technologies in their breed rules.
* Our knowledge of inbreeding is increasing including methods of managing
breeding to avoid excessive inbreeding.
*  (Growing use of shuttle stallions and their possible impact on inbreeding.

Although the thrust of this document is artificial insemination the issues relating to all
assisted reproductive technologies are very similar. A brief mention of other techniques is
presented here:

* Artificial insemination (AI): semen from one ejaculation divided into multiple
breeding doses and a number of mares inseminated. Fresh semen should be used
within an hour or so of collection, chilled semen may last for 36 to 72 hours and
frozen semen can be stored indefinitely.
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Lhe nirst successtul use Of Al In Tarm ammals was 1n horses 1n Kussia 1o the 1589YUs. Much
of the early development of AI occurred in Russia in the first 20 years or so of the 20™
Century. The first commercial use of Al was in the dairy industry in Denmark in 1936 and
an Al Association was set up in New Jersey, USA in 1938. Application of Al in livestock
remained reasonably limited (at least outside the USSR) until just after WWII when it
gained widespread popularity. By 1949 about 12.5 million ewes were bred by Al in the
USSE. By 1952 about 60% of dairy cows in Denmark were being bred by Al 33% in
England and Wales, 24% in Holland and 16% in the USA.

REASONS FOR THE BAN OF ARTIFICIAL INSEMINATION IN
THOROUGHBREDS

There does not appear to be any document in the public domain that describes in detail the
reasons for banning all forms of artificial breeding. Contributing factors are thought to
have included:

» the risk of accidental or deliberate false paternity. This is no longer perceived to be
a risk due to the introduction of blood typing and more recently DNA typing to
verify parentage of every single foal born.

* that if Al were allowed, a small number of individual stallions could conceivably
breed so many mares that it might increase the rate of narrowing of the genetic base
of the breed itself. The thought here, was that retaining natural breeding only would
ensure that any one stallion could only breed a restricted number of mares by virtue
of the physical limitations of having to breed them all naturally. Any attempt to
limit the number of mares bred to any one stallion with Al may not be allowed
under legal advice regarding restraint of free trade.

* if one assisted reproductive technique such as ET or Al is allowed, then this may be
followed rapidly by the entire gamut of techniques with subsequent loss of the
breed guidelines as they exist now.

* adoption of Al would result in quite widespread changes in the way breeding is
conducted and perhaps a reduction in the number of studs and stallions required to
service the broodmare population. The extent of any commercial impact does not
appear to have been assessed.

GENETIC NARROWING OF THE THOROUGHBRED BREED

Inbreeding in dairy cattle

Much of our knowledge of inbreeding comes from livestock such as cattle or from plants,
rodents and flies. Inbreeding refers to mating of two animals that are more closely related
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