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FOOD ANIMALS

Genetic engineering—2:
applications for animal health care

CHARLES C. MUSCOPLAT, PhD
Molecular Genetics, Inc.

10320 Bren Road East

Minnetonka, Minnesota 55343

GENETIC ENGINEERING technology is the major
scientific revolution of the century. Rapid develop-
ments are being made, especially in veterinary medi-
cine. Genetically engineered vaccines and monoclonal
antibodies are already in the marketplace for veteri-
nary use. Many other animal health care products are
being tested.

In agriculture, genetic engineering is focusing on
manipulation of organisms to produce animal vaccines,
hormones, amino acids, chemicals, and drugs. These
technologies will have the greatest impact on improved
livestock production by: 1) reducing animal losses
through prevention of infectious diseases, using effec-
tive genetically engineered vaccines and antitoxins; 2)
increasing production of meat and milk through use
of growth promotants; and 3) improving the nutritional
values of animal feed.

The technology

Two major developments in genetic engineering,
specifically recombinant DNA and monoclonal antibody
technology, have been used to address problems in ani-
mal health care and production.

Recombinant DNA technology, the essence of
genetic engineering, is not a single discipline; it
represents a fusion of ideas and techniques from bio-
chemistry, molecular biology, genetics, organic chem-
istry, immunology, and medicine. This scientific
breakthrough involves restructuring and editing
genetic information and constructing microorganisms
with new genetic information.

The technology allows us to isolate genes from any
source (viruses, bacteria, fungi, plants, or animals), and
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amplify these genes to unlimited quantities. It also
allows us to manipulate genes by mutating or rear-
ranging their components to develop hybrid or novel
gene products.

The need
In the United States, products from the dairy and beef
cattle industries account for approximately one-third
of the total farm income derived from livestock.
Each year, the dairy industry increases production,
providing more milk from fewer cattle. Costs of pro-
duction have increased dramatically during the past
decade. Therefore, the most serious challenge facing
the dairy industry is not how to improve productivity,
but rather how to improve efficiency of production.
In well-managed herds using existing technologies
of feeding and breeding, the most serious limitation to
efficient production is the presence of disease. Control
of reproductive, digestive, and respiratory diseases is
essential to realize maximum productivity and profit-
ability in the dairy and beef industries.

Limitations

The American Veterinary Medical Association esti-
mates the economic loss of livestock due to infectious
diseases to be several billion dollars each year. Of the
45 million calves born annually in the United States,
approximately 7% die of infectious diseases in the first
six months of life. Approximately 15% of the 100 mil-
lion pigs born annually die from infectious diseases
within the first few months of life. These losses occur
despite the availability of hundreds of vaccines, drugs,



