Accepted Manuscript — rad

wh
Journal of
| | | | | Theoretical
Interactions between immunotoxicants and parasite stress: -
implications for host health Bl()l()gy
Ross D. Booton, Ryo Yamaguchi, James A.R. Marshall, : -

Dylan Z. Childs, Yoh Ilwasa o

Pll: S0022-5193(18)30078-X

DOI: 10.1016/j.jthi.2018.02.018
Reference: YJTBI 9361

To appear in: Journal of Theoretical Biology
Received date: 3 October 2017

Revised date: 2 January 2018

Accepted date: 19 February 2018

Please cite this article as: Ross D. Booton, Ryo Yamaguchi, James A.R. Marshall, Dylan Z. Childs,
Yoh Iwasa, Interactions between immunotoxicants and parasite stress: implications for host health,
Journal of Theoretical Biology (2018), doi: 10.1016/j.jtbi.2018.02.018

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and
all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.jtbi.2018.02.018
https://doi.org/10.1016/j.jtbi.2018.02.018

Highlights

e We present a model to describe the within-host dynamics of an organ-

ism under both immunotoxicant and parasite stress.

e We consider both the direct toxicity and indirect sub-lethal“immuno-

suppression of toxicants.

e Sub-lethal exposure to toxicants can rapidly promete an already-present

parasite infection, through the suppression of the immune system.

e We find that within-host parasite density is maximised by an interme-
diate toxicant level, depending upon thewrelative strength of immuno-

suppression and toxicity.

e We classify the breakdown of the within-host dynamics into three phases
of increasing toxicant, stress, which are determined by the relationship
between the statuses of immunity, cellular health and level of toxicant

exposure.

o Wediscussithe implications of our model in the context of individual

bee health under multiple stressors.
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