BIOLOGY

Artificial Insemination

Artificial insemination is a genetic technology that quite literally takes all the fun out of reproduction.
It is a procedure that causes fertilization and hence pregnancy without sexual intercourse. Al is a
procedure where semen is introduced into the cervix, fallopian tubes or uterus of a female in order
to achieve fertilization of an egg. It is used in farming and humans to reproduce without sexual
intercourse which allows time and distance barriers to be broken.

Al in humans and livestock are similar and for the purpose of this oral | will only detail livestock
insemination. The process of artificial insemination is very simple with few risks if done correctly.
Semen is collected from a male usually through the use of a teaser animal and an artificial vagina.
Following the collection the semen is checked for contamination and sperm concentration, an
extender is then added to allow more females to be impregnated with fewer sperm.

From here the sperm is either frozen or transported fresh to the female. Meanwhile the female may
be induced into estrus through hormones to ensure an egg is ready to be fertilized. In cows the
“straw” containing the sperm is fitted into a catheter which is inserted into the cow’s vagina and
released beyond the cervix.

In livestock human intervention has occurred due to pressures in agriculture ensuring that the best
characteristics are preserved to insure the highest quality cattle. Artificial insemination has allowed
one male to impregnate thousands of females across time and space. It has minimized farmers
having to keep multiple bulls, which can be expensive, timely and dangerous for the farmers and
female cattle. One stud can produce sperm that is used in different countries at different times, once
frozen the semen of a cow can outlive it. This means that certain traits are able to be transferred
quickly and easily allowing economical benefits for breeders that are able to ensure high quality
livestock through the paternal history.

Unfortunately, like many genetic technologies, this can have negative outcomes in the short and
long term. In the short term breeding large herds from similar genes reduces the gene pool, alters
allele frequencies and may allow unconsciously for some beneficial alleles to be lost. This may
mean that if environmental conditions change whole herds which have lost certain resistant alleles
may be widely affected.

In the long term, Al limits natural selection so the chances of evolution are limited. By intervening
and allowing a female to have offspring when she otherwise would not due to environmental or
physical constraints humans are undermining natural selection. This will have a negative effect on
evolution as it will reduce the gene pool and will gradually result in a loss of genetic diversity.

A benefit to the human intervention on evolutionary process is the use of artificial insemination in
endangered species that would otherwise become extinct. An example of this is in Cheetahs. They
have poor sperm quality due to natural inbreeding caused by a bottleneck population 10,000 years
ago which has now led to low fertilization rates and hence less offspring. By collecting semen from
Namibian Cheetahs and transporting it to other colonies the genes of the cheetah population will
continue to survive.

As the desire for the best livestock and for children continues to be a pressing issue in our
community artificial insemination will continue to be a cost effective way of transferring genes when
they otherwise would not. It is however all about finding the balance and ensuring some natural
selection can occur to ensure we do not loose genetic diversity and hence alter evolution.
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