Accepted Manuscript

PHYSICS of LIFE

More practical and gentler guides are required for non-mathematicians in
ecotoxicology and beyond

Yuichi Iwasaki

PII: S1571-0645(17)30017-9

DOI: http://dx.doi.org/10.1016/j.plrev.2017.01.017
Reference: PLREV 842

To appear in: Physics of Life Reviews

Received date: 12 January 2017
Accepted date: 12 January 2017

Please cite this article in press as: Iwasaki Y. More practical and gentler guides are required for non-mathematicians in
ecotoxicology and beyond. Phys Life Rev (2017), http://dx.doi.org/10.1016/.plrev.2017.01.017

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.


http://dx.doi.org/10.1016/j.plrev.2017.01.017

More practical and gentler guides are required for non-mathematicians in ecotoxicology and

beyond Comment on: “Physics of metabolic organization” by Marko Jusup et al.

Yuichi Iwasaki
Research Center for Life and Environmental Sciences, Toyo University, 1-1-1 Izumino, Itakura,
Oura, Gunma 374-0193, Japan

yuichiwsk@gmail.com

Use of dynamic energy budget (DEB) model [1], and/or other bioenergetic models
would be definitely a key in ecotoxicological applications and ecological risk assessments. One
of the critical reasons to anticipate so is that we are required to reduce animal use in ecotoxicity
testing that usually measures effects of chemicals on survival or reproduction of organisms [2].
Consequently, the prediction of population-level consequences based on ecotoxicological
modeling and suborganismal-level effects evaluated by in vitro testing would have more
significant value. In this regard, the modeling that can link the sub-organismal responses to
organismal- (e.g., survival and reproduction) and then population-levels consequences would be
really valuable although challenging [3, 4]. Particularly, DEB models have the potential for
providing a mechanistic link between sub-organismal and organismal levels once the effects of
chemicals on biogenetics (i.e., growth, increased maintenance cost, etc.) are assessed [3]. It
should be noted that, even though a considerable amount of work is required to develop such
mechanistic models for local populations of a given species [3], a time-consuming model
development may not be necessary for “general” ecological risk assessments as with the case
that use of “standard/surrogate” test species such as Daphnia is accepted in many regulatory

contexts. What will be required is probably the agreement on which models/scenarios are used
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