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Abstract

The functions of trace mineral-dependent enzymes
iImpact every aspect of the complex immune response. This
includes, but is not limited to, the chemical components
(interferon and interleukin), the innate cellular functionality
(neutrophil and macrophage) as well as the acquired immune
response (T-cell and B-cell functionality). Disease manage-
ment relies significantly on the use of vaccines and more
recently on non-specificimmune modulators. Understanding
the role of the different minerals will enable practitioners to
identify when and how trace mineral supplementation may
be required for optimal immune function.
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Résumeé

Les fonctions d’enzymes qui dépendent d'oligo-
eléments influencent toutes les facettes d’'une réponse im-
munitaire complexe. Cela inclut les composantes chimiques
(interferon et interleukine), les réponses cellulaires innees
(neutrophiles et macrophages) de méme que les réeponses
immunitaires acquises (lymphocytes T et B). La regie de la
maladie compte énormément sur l'utilisation des vaccins
et plus recemment sur les modulateurs immunitaires non-
speécifiques. Une bonne compréhension du role des difféerents
minéraux permettra aux praticiens d'identifier quand et
comment un supplement d'oligo-éléments sera necessaire
pour favoriser une réponse immunitaire optimale.

The production of reactive oxygen species is central to
the immune system.'”*° Not only are these molecules used
to destroy phagocytosed antigen via the respiratory burst,
but they are also produced by each cell during normal cel-
lular respiration.'**3*!*> During an immune response, cellular
division and differentiation is increased significantly, hence
the requirement for antioxidants to deal with the reactive
oxygen species is significantly increased. The key enzymes
dealing with reactive oxygen species in bovine are glutathione
peroxidase (selenium dependent), catalase (iron dependent),
and superoxide dismutase (manganese, zinc and copper de-
pendent).'%'*131> During oxidative stress, when antioxidant
levels are inadequate, cells suffer protein denaturation, DNA
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and/or RNA damage, and cell membrane damage due to reac-
tive oxygen species.*’

In a normal functional innate immune system, diape-
desis, phagocytosis, and the respiratory burst are critical in
dealing with ingested antigenic material by macrophages and
neutrophils.'#! Selenium deficiency significantly depresses
diapedesis, while copper status influences phagocytosis.'*
3 Selenium, copper, zinc, and manganese all impact the re-
spiratory burst and the management of the reactive oxygen
species produced during the burst.*1%!!

Following vaccine administration, under optimal con-
ditions, antigen is transported to regional lymph nodes by
antigen presenting cells.”® T-cell and B-cell activation, mul-
tiplication, and differentiation follows, resulting in memory,
cell-mediated protection, and humoral protection.”’** In the
presence of selenium, zinc, and copper imbalances, several
pathways are disrupted, resulting in poor cell-mediated and/
or humoral responses.’” Recent research has also indicated
an impact on population dynamics, with fewer animals in the
populace mounting adequate responses when experiencing
trace mineral imbalances.®'®

Several trace mineral supplementation options are
available to address these imbalances.»#*!?%° Oral supple-
mentation needs to be provided for an extended time to
correct imbalances'®#’ and, where antagonists are presentin
large quantities, correcting these imbalances may be delayed
even further. It has also been shown that cattle experience a
decrease in serum zinc, copper, and selenium concentrations
after vaccination due to the different trace minerals playing
an active role in different pathways of the acquired immune
response and disease prevention.’

Evaluating the trace mineral status of receiving cattle is
very difficult because most cases do not show obvious signs
of deficiency, and deficient animals will be more susceptible
to health challenges and will often be less efficient in feed
conversion, weight gain, and carcass quality *'®'*4%, Further-
more, cattle recently shipped to feed yards or stocker opera-
tors show significant variation in intake in the first 10 days
post-arrival.?’ Stress factors such as vaccination, weaning, and
transport exacerbate these trace mineral imbalances.** With
the use of injectable trace minerals oral feed intake is not a
rate-limiting factor, as each individual animal is injected.” In-
jectable trace minerals also quickly bolster the trace mineral
status of incoming cattle, even in the presence of antagonists
in the feed and water."#171%
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