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NRI-FUNDED RESEARCH
SUGGESTS THAT ANTIMICROBIAL
PEPTIDES IN PIGS CAN KILL
IMPORTANT SWINE PATHOGENS
WITHOUT USING CONVENTIONAL
ANTIBIOTICS.
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Natural antibiotics help aid
swine health and food safety

Frank Blecha and Chris Ross, Kansas State University

he discovery and develop-
ment of antibiotics—one of

the major scientific and
medlcal advances of the 20th century—
has led to dramatic improvements in
treating infectious diseases and has
significantly increased food-animal
production.

However, widespread and sometimes
indiscriminate use of antibiotics has
resulted in microorganisms that are resis-
tant to these agents. Moreover, infectious
diseases such as E. coli and Salmonella
continue to cause significant economic
losses in the swine industry.
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Antibiotic-resistant bacteria are posing
increasingly serious concerns. Alternatives
to conventional antibiotics that will pro-
vide effective means of preventing and
treating diseases are urgently needed to
maintain consumer confidence in a safe
food supply.

PosSIBLE SOLUTION
One promising answer may be antimicro-
bial peptides — small proteins that most
animals and humans produce in their
bodies. These proteins act as a first-line
defense against disease at its entry points
(e.g., skin, eyes, tongue, trachea, lungs,
and gastrointestinal tract). Until recently,
little was known about them.

Antimicrobial peptides kill various
bacteria, fungi, and some viruses. Many
of them kill bacteria by literally punching
a hole through the invader’s outer protec-
tive coat, or by disrupting its internal
communication network.

Often called “natural antibiotics,”
because animals produce them naturally,
these proteins tend to kill a broad range
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of microbes. Researchers believe that it
will be difficult for microbes to develop
resistance against them—unlike conven-
tional antibiotics.

With support from USDA’s National
Research Initiative (NRI), researchers at
Kansas State University have been studying
promising swine natural antibiotics. Col-
laborating with researchers at the UCLA
College of Medicine, they have discovered
a natural antibiotic in the epithelial cells
of the pig tongue.

This peptide is known as porcine beta-
defensin-1. It kills bacteria (such as Sa/-
monella DT104) that have developed
resistance to many conventional antibi-
otics. It is even more effective when used
with other pig antimicrobial peptides.

The research team found that two
other swine antimicrobial peptides (PR-
39 and protegrin) can increase the
antimicrobial activity of the porcine beta-
defensin-1. When used in combination,
these peptides increase the killing effect
on microbials by one thousand- to one
million-fold, compared to using them
alone.

These synergistic findings suggest that
antimicrobial peptides in pigs will be able
to fight off and kill important swine and
human pathogens without the use of con-
ventional antibiotics.

The research reported in this factsheet was sponsored by the Animal
Health and Well-Being Program of the Animals Division of the National
Research Initiative Competitive Grants Program. To be placed on the
mailing list for this publication or to receive additional information, please
contact the NRI (202-401-5022 or NRICGP@reeusda.gov). The factsheet
also is accessible via the NRI section of the Cooperative State Research,
Education, and Extension Service website (http:;//www.reeusda.gov/nri).

Any findings, conclusions, or opinions expressed by individuals in this
research report are those of the authors and do not necessarily represent
the policies of the U.S. Department of Agriculture. Publication of this
factsheet does not imply recommendation or endorsement by USDA over
other research reports not mentioned.
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IMPACT

The researchers’ goal is to find alternative
means of addressing the issue of antibiot-
ic usage in food animals by developing
natural antimicrobial peptides. In 6 years
of research so far, three promising pig
antimicrobial peptides have been identi-
fied that kill a variety of microbes, and
two patents have been awarded for deriva-
tive inventions.

Because antimicrobial peptides kill
microbes by physically disrupting the
invaders (in contrast to a different attack
mode used by conventional antibiotics),
the likelihood of bacteria acquiring resis-
tance to these natural products is low.

These advances have allowed the
research team to accelerate its study of
the control of expression of antimicrobial
peptides in pigs.

Understanding these mechanisms will
lead to a better understanding of natural
disease resistance at the molecular level,
which, in turn, will allow the evaluation of
different management strategies for
increased disease resistance.

The ultimate purpose is to learn how
to increase pigs’ production of their own
natural antibiotics so that they can better
fight disease using their natural immune
systems. What is learned with swine may
also prove to apply to other livestock
(such as cattle and poultry) that produce
natural antibiotics.
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