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against toxicity of aflatoxin
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oxins stemming from mold
in feed grains are unavoid-
able in poultry production.

"Mycotoxins" such as aflatoxin B1 (AFB1)
are among the most potent liver-damaging
toxins known. AFB1 is also a probable
human carcinogen. 

Poultry are the most sensitive of all
farm animals to the toxic effects of even
small amounts of AFB1. Although poultry
don’t generally live long enough to devel-
op cancers, AFB1-related diseases
adversely affect their health. This aflatoxin
can cause slowing of growth and
decreased resistance to microbial
pathogens that make poultry ill. 

Because these toxins are so pervasive
in feed grains, eliminating them has

proved either impractical or prohibitively
expensive. Mycotoxins cost the poultry
industry more than $100 million annually
in productivity losses and reduced prod-
uct quality. These losses have been
absorbed into the cost of production. 

Aflatoxins such as AFB1–used in this
study –are also known as "pro-toxins."
That is, they are not toxic in their original
state, but they become so after being
eaten and then activated by liver enzymes. 

But there are also protective enzymes
in the liver. In some animals that are
AFB1-resistant, the active form of AFB1 is
efficiently detoxified by a group of
enzymes called glutathione S-transferases
(GSTs).

PROJECT GOALS

With support from USDA’s National
Research Initiative (NRI) Competitive
Grants Program, researchers at Utah State
University are seeking to determine why
turkeys are so sensitive to AFB1. 

Additionally, the project was designed
to find out if common and inexpensive
FDA-approved food antioxidants, such as
butylated hydroxytoluene (BHT) added to
feed rations, could protect the birds. BHT

T

N A T I O N A L  R E S E A R C H  I N I T I A T I V E  C O M P E T I T I V E  G R A N T S  P R O G R A M

TURKEYS ARE EXTREMELY SUSCEP-

TIBLE TO THE TOXIC EFFECTS OF

THE MYCOTOXIN AFLATOXIN B1.

UTAH AGRICULTURAL EXPERIMENT STATION



❖ ❖ ❖ ❖ ❖ ❖ ❖ ❖ ❖ ❖ ❖ ❖ ❖ ❖ ❖ ❖ ❖ ❖ ❖ ❖ ❖ ❖ 
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.

October 2001

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, sex,
religion, age, disability, political beliefs, sexual orientation, or marital or
family status.  (Not all prohibited bases apply to all programs.)  Persons
with disabilities who require alternative means for communication of
program information (Braille, large print, audiotape, etc.) should contact
USDA’s TARGET Center at 202-720-2600 (voice and TDD).

To file a complaint of discrimination, write USDA, Director, Office of Civil
Rights, Room 326-W, Whitten Building, 1400 Independence Avenue, SW,
Washington DC 20250-9410 or call 202- 720-5964 (voice and TDD). USDA is
an equal opportunity provider and employer

❖ ❖ ❖ ❖ ❖ ❖ ❖ ❖ ❖ ❖ is a common additive used by the food
industry to preserve fats and oils in 
products such as potato chips. 

Similar natural and synthetic
compounds known as "chemoprotectants"
have been shown to shield against the
adverse effects of various toxins in
rodents. Some are even being tested in
clinical trials for their ability to reduce
human risk of cancers caused by AFB1

and other natural toxins. 
These chemoprotectants often work by

either reducing activation or increasing
the detoxification process in the livers of
humans and animals. 

The researchers determined that the
extreme sensitivity of poultry to AFB1

appears to be due to an unfortunate 
combination of very efficient activation
and deficient detoxification mechanisms
in the poultry liver. 

Several antioxidants were tested for
their ability to either decrease activation
or increase detoxification in turkey livers
when added to the diet. Experiments con-
firmed that antioxidants – especially BHT

– dramatically reverse nearly all the
adverse effects of AFB1 in turkeys. 

The protective mechanism does not
appear to involve increasing the amount
of GSTs or other AFB1 detoxifying
enzymes, as first thought. Preliminary data
indicate that BHT may protect turkeys by
blocking the activation of AFB1. 

IMPACT

This is the first study of its kind on
turkeys. The results indicate that adding
the inexpensive, FDA-approved food addi-
tive BHT to feed grains protects turkeys
against an economically important toxin,
AFB1. 

More work is needed to determine the
exact mechanism of chemoprotection in
poultry and to determine precise doses
that will ensure a protective effect. 

In any case, this research may eventu-
ally provide poultry producers with a low-
cost solution to health problems and stem
financial losses associated with naturally
occurring mold-produced toxins in poul-
try feed – and consumers should benefit
from a better food product.

The author was assisted in this research
project by graduate students Patrick J.
Klein and John Guarisco.
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