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Water is a natural resource indispensable to the maintenance of
life on earth and an essential factor for structuring socio-economic
development.  us, it plays a vital and irreplaceable role in the entire
ecological balance becoming essential to be managed in a measured and
balanced way [1].

Rivers are one of the most intensively used and disturbed resources
by man [2,3], wherein pollution is a severe worldwide problem that
urgently requires the implementation of plans and ideas for routine
monitoring. Every day, two million tons of human waste is discharged
into water courses, including industrial wastes and other chemicals such
as agricultural pesticides and fertilizers [4]. Even though water quality
investigations have traditionally focused on nutrients, bacteria, metals
and priority pollutants, recent research has revealed the existence of
hundreds of new organic contaminants in wastewater and impacted
urban surface waters [5,6]. ese compounds can be mentioned as
“Emerging Organic Contaminants” (EOCs).

Emerging organic contaminants can be de ned as naturally
occurring, manufactured or manmade chemicals or materials which
have now been discovered or are suspected to be present in several
environmental compartments and whose toxicity or persistence are
likely to alter the metabolism of alivingbeing [7].  atsaid, Houtman [8]
classi ed EOCs in three categories: (1) compounds newly introduced to
the environment; (2) compounds that have only recently been detected
in the environment due to improved detection techniques and (3)
compounds that have been known for a long time but have only recently
been shown to have adverse e ects on living beings (e.g. hormones).
Nowadays, more than 1000 emerging pollutants, their metabolites
and transformation products, are listed as present in Europe’s aquatic
environment (http://www.norman-network.net).

Occurrence of EOCs can result from point (mainly urban and
industry) and/or di use (agriculture) pollution. EOCs from urban
or industrial WWTP are directly discharged into rivers where their
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pattern of synthesis and the metabolism of hormones and modify the
hormone receptor levels, thus disrupting the normal functioning of the
endocrine system.  eir harmful e ects are on growth, development
and reproduction in certain species and are associated with human
disorders like infertility and birth defects [15
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e process of vitellogenesis is under hormonal control and the
hormones involved are ecdysteroids and juvenile hormones, which in
the adult insect, do not trigger molting processes but play a new role
in gonadal maturation [49]. Hahn et al. [36] determined in a semistatic
test system using 4NP (1.9 ug/L-2.0 mg/l) an alteration of vitellogenin/
vitellin production in males. e results showed a signi cant reduction
in males’ yolk immunoreactivity at 1.9 and 30 pg/L and an increase at
2.0 mg/L.

Hagger et al. [50] suggested that environmental chemicals, that
a ect reproductive processes, do so, partly, through DNA damage
pathways. Among the available genotoxicity indicator tests, the Comet
assay has recently attracted much attention. e Cometassay, also called
the single-cell gel electrophoresis (SCGE) assay, primarily measures
DNA strand breakage in single cells. DNA strand breaks are potential
pre-mutagenic lesions and are sensitive markers of genotoxic damage
[51]. Both, Park and Choi [41] and Martinez-Paz et al. [42] found,
in their studies, that DNA breakage increased in a dose-dependent
manner under short NP treatments (24 h). Martinez-Paz et al. [42] also
revealed that genetic damage signi cantly decreased a er four days of
exposure, suggesting the activation of repairing mechanisms under
prolonged exposures in this species.

In a more recent work, Martinez-Paz et al. [52], studied the Hsp27
gene as a sensitive marker in response to exposure to chemicals in
benthic invertebrates, concluding that nonylphenol did not alter the
Hsp27genea ertheexposuresassayed, in Chironomus riparius. Morales
et al. [40] also studied the transcriptional regulation of an Hsp gene,
Hsp70. Here, they demonstrate 4-nonylphenol produced a signi cant
increase in Hsp70 mRNA levels early a er exposure. However, none
of the experimental treatments assayed caused a signi cant alteration
in the expression level of the Hsc70 gene. Hsps are suitable as an
early warning bioindicator of environmental hazard, because of their
sensitivity to even minor changes in cellular homeostasis and their
conservation along the evolutionary scale. Among Hsps, the Hsp70
family represents one of the most highly conserved proteins identi ed
to date, and has constitutive as well as regulated members in all the
organisms examined [53].

Nair and Choi [54] studied the e ect of nonylphenol on the
modulation of ECR mRNA, by assessing Chironomus riparius ecdysone
receptor (CrEcR) mRNA expression. ey found that the mRNA
expression level of CrEcR was signi cantly up-regulated on exposure at
50 pg/L. us, stating its oestrogenic e ects as an endocrine disruptor,
within environmentally relevant concentrations.

ertack*r*prer*: Pentachlorophenol (PCP) was once one of
the Fost widely used biocides, mainly as a wood preservative, but also
for the formulation of fungicidal and insecticidal solutions and for
incorporation into other pesticide products [55]. Nowadays, PCP is a
restricted use pesticide and is no longer available to the public due to
its carcinogenic and endocrine disrupting e ects [55,56]. Morales et al.
[40] studied the e ect of PCP in the expression of heat-shock genes,
concluding that, at a concentration of 1 uM, no signi cante ects were
observed in the expression of HSP70 and HSC70. Its genotoxicity
potential was explored by Martinez-Paz et al. [42], which results
showed for the rst time that this compound is genotoxic to the aquatic
insect Chironomus riparius.

Teb ferze Tebufenozide is a diacylhydrazine moult-inducing
insecticide that has been developed for the control of larval
lepidopteran pests in agriculture including forest and fruit-crops [57].

is compound is a non-steroidal ecdysone agonist that mimics natural
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moulting hormones, which contain, mainly, 20-OH ecdysone in larval
insect. Insecticidal activity of Tebufenozide is shown by inducing
premature and incomplete larval moult [57].

According to research, Hahn et al. [58] was the rst work to report
No-observed-e ect concentration (NOEC) and lowest-observed-
e ect concentration (LOEC) values of 13.2 and 17.2 pg/L, respectively,
for
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