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Dear Editor

Understanding host and pathogens interactions
necessitate comprehensive knowledge concerning
highly complex biological systems. In a simplified
pathway, pathogen flags (PAMPS) or virulence fac-
tors interact or stimulate the host receivers, including
many pattern recognition receptors. These interac-
tions happen or don't happen in an environment with
hundreds of spatiotemporal as well as epidemiologi-
cal variables. Furthermore, the coevolution of host
and pathogen brings the interactions into a more
complex and dynamic system. Health or disease sta-
tus systematically could be changed based on our
idea about combat or coexistence between host and
pathogens.

On the other hand, it depends on whether we
would like to change our objectives of fighting
against infections or favor a homeostatic balance in
response to stimuli. Balance is the key to life, what
we can learn from the immune organ system. Based
on the novel insight, the sense of interaction could be
changed from "fighting" to "fitting". Despite a tradi-
tional idea of fighting against infections by means of
drugs or vaccines, the balance or coexistence with
lower injury or energy consumption would be ideal
and cost-benefit. A life-history strategy, our pattern
of survival and reproduction, evolves by natural se-
lection based on the characteristics that affect our
fitness. Also, pathogens do not necessarily evolve to
enhance or diminish virulence beyond the details
concerning the cellular or molecular basis. Coevolu-
tion of host and pathogen, in its own manner,
develops an exclusive "trade of" and/or "balance"
with remarkable reduction of pathogenicity and host
immune responses.

Disease control or altering the situation to a norm,
standard, or desired status quo can be reached in sev-
eral ways: management and rearing measures,
immunization, and decision for improved disease re-
sistance. Although ideal decision-making needs
intuition, experimentation and field trials often in-
volve expensive and unethical procedures.
Mathematical modeling and simulations have be-
come essential experimental and analytical tools for
complex and dynamic systems. Interestingly, due to
the disciplines and principles in its behaviors and re-
sponses, the immune system provides precious
designs for these kinds of approaches.

Mathematical modeling helped us analyze the
spread and control of newly emerging or reemerging
infectious diseases and led to novel insights into in-
fection and immunity. Mathematical models brought
explicit concepts such as "herd immunity" for vac-
cination policies in veterinary science (Smith, 2019).
Nevertheless, choosing a model for host-pathogen
interactions is complicated and needs some consid-
erations. As a criterion for model selection, the
goodness of fit describes how well the host immun-
ity "fits" with the pathogens in its environment. In
this context, mathematical models are faced with dis-
sipation or "fitness flux" related to population
genetics (Altan-Bonnet et al., 2020). Accordingly,
parameters associated with immunogenetics and
pathogenic coevolution should be incorporated into
the model. In several experiments, using mathemati-
cal models helped us to predict the effect of genetic
and epidemiological changes on disease incidence
(Nikbakht et al., 2015; Ali et al., 2019; Vahedi et al.,
2019). Results also show the benefits of mathemati-
cal modeling for breeding disease resistance animals


mailto:nikbakht@ut.ac.ir
https://www.orcid.org/0000-0002-2970-5827
https://dx.doi.org/10.22059/IJVM.2022.337927.1005234

Novel Insights into Infection and immunity

that is now practiced in cattle, sheep, chicken and
fish farming (Stear et al., 2012).

Traditional selection for phenotypic values has
significantly improved the growth rate during the
past half-century. Still, now, high selection intensity
for growth and production rate predisposed animals
to physiological disorders as well as a reduction in
overall immunocompetence. In this situation,
marker-assisted selection (MAS) is expected to be a
more effective breeding approach. The combination
of traditional genetic selection and modern molecu-
lar methods may be preferred for breeding in the
future. To simultaneously improve production and
fitness traits, molecular markers associated with one
or both sets of traits may be useful. The important
role of major histocompatibility complex (MHC) in
disease resistance and production traits have made it
a precious marker in selection programs (Emam et
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Decision-making for sustainable development
must be reviewed based on the new insights into In-
fection and immunity and the impacts of
mathematical modeling on vaccination and disease
control. Regarding the important role of immune
genes in disease resistance and controlling produc-
tion traits, immunogenetic parameters should be
considered in modeling for disease control. Investi-
gating the polymorphism as well as associations and
linkages to traits in native animals, as a genetic re-
source of our country, would be worthwhile and can
be used in future native breeding programs.
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