
 

Hormesis and paradoxical effects in plants
upon exposure to formaldehyde are common
phenomena
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Dependence of P. sativum taproot length on formaldehyde concentration
(hormesis). Credit: Lobachevsky University

For the first time, hormesis and paradoxical effects have been shown to
occur commonly in plants upon exposure to formaldehyde, which is a
widespread pollutant.
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To assess the level of chemical pollution of the environment, indicators
of plant status are widely used as bioindicators, since plants have an
attached lifestyle and are unable to avoid exposure to unfavorable
factors. Until recently, it was believed that in most cases, an increase in
the level of pollution causes deterioration in the state of plants, so the
values of the indicators of plant status reflect the quality of the
environment.

However, in recent years, there has been growing recognition that the
nonmonotonic responses of living organisms can occur quite often when
the direction of the organism's reaction changes with increasing strength
of the acting factor. These include hormesis and paradoxical effects. In
case of hormesis, low doses of pollutants have a positive effect on the
state of the living organism, while high doses cause a negative effect.
Paradoxical effects include complex dose-effect relationships, when an
increased dose of a toxicant results in a decrease in its damaging effect
and, conversely, the damaging effect increases with a decrease in the
toxicant dose.
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Dependence of lipid peroxidation rate in the third P. sativum leaf on
formaldehyde concentration (paradoxical effect). Credit: Lobachevsky
University

Nonmonotonic changes in plant indicators used to determine the quality
of the environment can result in an incorrect assessment of the pollution
level. Therefore, it is important to know how often hormesis and
paradoxical effects occur when plants are exposed to various pollutants.

Lobachevsky University biologists headed by Associate Professor of the
Department of Ecology Elena Erofeeva have, for the first time,
conducted a study of this problem for formaldehyde, one of most
common environmental pollutants, which is released into the atmosphere
in vehicle emissions and is often found in indoor air after evaporating
from synthetic materials. According to researcher, a wide range of
concentrations of this pollutant was investigated, from values close to
lethal levels to those several orders of magnitude smaller.

"For all the plant parameters studied, nonmonotonic dose-effect
relationships were established. Hormesis was revealed for growth
parameters, while various variants of paradoxical effects were found for
biochemical indicators," Elena Erofeeva notes.

The results of the study can contribute to improving bioindicative
methods for environmental assessment based on the plant organism
parameters. These results also shed new light on the patterns of plant
adaptation to stressful environmental conditions. In the future, this can
be used to develop methods for managing plant resistance and thus
agricultural plant productivity.
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  More information: Elena A. Erofeeva, Hormesis and paradoxical
effects of pea (Pisum sativum L.) parameters upon exposure to
formaldehyde in a wide range of doses, Ecotoxicology (2018). DOI:
10.1007/s10646-018-1928-2
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