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Stress In Farm Animals and Food Saiety: Is there a Connection?

By Dr. Marcos Rostagno

Stress in Farm Animals: Farm animals are challenged
by different management-associated stressors, and con-
sequently, develop varying degrees of stress responses
during their lives. Each environment poses its unique
set of stressors to which the animal responds. Factors
that can cause stress when they act excessively within
any animal production system include water and/or
feed restriction, heat, cold, overcrowding, and handling
(i.e., interaction with humans, or human manipulation
of the animals). Additionally, most farm animals are
transported at some stage in their lives. The handling,
loading, transporting and unloading of animals can have
substantial detrimental effects on their well-being by
causing stress. Moreover, during this process, animals
can be exposed to a range of challenging stimuli includ-
ing, increased human contact, transport (vibration,
movement, and jolting), novel/unfamiliar environments,
food and water restriction, changes in social structure
(through separation and mixing during transport and/or
at the final destination), and changes in climatic condi-
tions (i.e.,, heat, cold). These challenges perturb the
homeostasis of the animals and an adaptive response is

activated in an attempt to restore balance.

The Connection between Stress and Food Safety:
Stress reduces the fitness of an animal, which can be
expressed through failure to achieve production per-
formance standards or targets, or more drastically,
through injury, disease and death. Stress in farm ani-
mals can also have detrimental effects on the quality of

food products (meat, egg, and milk).

The gastrointestinal tract is the primary habitat of a
variety of bacteria, including foodborne pathogens.
Colonization of farm animals by pathogens such as E.
coli OI157:H7, Salmonella, and Campylobacter, and
their subsequent distribution along the human food
chain are a major public health and economic con-

cern for the food industries.

The nervous system of the digestive tract is an inte-
grative network located within the gastrointestinal
wall that controls its microcirculation, motility, and
secretions. It is bidirectionally linked to the central
nervous system forming the brain-gut axis. Although
we are only beginning to understand the complex
physiology of brain-gut interactions involved in stress
-related gastrointestinal alterations, there is increas-
ing evidence that stress reactions via the brain-gut
axis are not only responsible for functional disorders,
but also contribute to inflammatory disorders and
infections of the gastrointestinal tract. Additionally,
the intimate connection (anatomical and functional)
of immune and nervous systems provide another
pathway for the stress effects on susceptibility to
infections. This interaction has until recently been
the central pillar to support the hypothesis on the
effects of stress on infections, however, it does not
provide a complete explanation of what really oc-

curs.

The gastrointestinal tract is an environment in which,

normally, there is a significant presence of catechola-
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mine hormones (particularly, norepinephrine).
During episodes of stress, catecholamines are
released by the nervous system of the digestive
tract, or spill over from the systemic circulation,
causing significant local increases. These changes
markedly affect the status and behavior of the
intestinal microbial populations and colonizing
pathogens, indirectly, through suppression of the
immune system, and promoting physiological
alterations in the gastrointestinal tract, and/or
directly, on the intestinal tract microbial popula-
tions, including foodborne pathogens, by increas-
ing their virulence and multiplication rate. Con-
sequently, exposure of farm animals to stressors
will lead to increased levels of foodborne patho-
gens in the gastrointestinal tract, and increased

risk of contamination of their carcasses.

What can be done? Understanding when patho-
gen frequency and levels are the highest or when
farm animals are most susceptible to infections is
critical to help identifying critical times when

prevention or control measures are needed. For

instance, changes in management practices to
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Finding solutions to

agricultural challenges

The mission of the LBRU is to develop scientific meas-
ures of animal well-being, through the study of animal
behavior, stress physiology, immunology, neuro-
physiology, and cognition, that will allow an objective
evaluation of animal agricultural practices. This method
of study will allow the improvement of existing prac-
tices and invention of new practices that can enhance
animal well-being and increase animal productivity. In
addition, this unit will use and develop its knowledge of
stress physiology and animal behavior to address con-
cerns of pathogen contamination of livestock carcasses
due to the stress of handling and transportation. The
optimization of animal well-being will assist in improving
animal health, increasing productivity and decreasing
human exposure to dangerous pathogens.
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