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The pollutants are integrated in a cycle that involves:

▪ Water

▪ Sediments

▪ Organisms

BIOLOGICAL 
APPROACH

CHEMICAL 
APPROACH

POLLUTANTS EFFECTS

ENVIRONMENTAL POLLUTION
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Ubiquitous substances that can be found 

in everyday objects.

Phtalates
(plasticizers)

Bisphenol A
(plasticizer)

Perfluorooctanoic acid
(surfactant)

DDT
(insecticide)

ENVIRONMENTAL POLLUTION
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Insects represent more than 80% of all described animal species. They 

play important and diverse ecological roles in many environments.

Since insects hormones regulate many behavioral and physiological 

processes, they are very susceptible to ECDs effects.

Embryogenesis
Metamorphosis
Reproduction

Growth
Molting

Behavior

WHAT HAPPEN WITH INSECTS?
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Among invertebrates, insects are excellent models for studying endocrine 
systems and for testing toxic chemicals. 

Tribolium castaneum Anopheles gambiae Drosophila melanogaster

Bombyx mori Apis mellifera Acyrthosiphon pisum Chironomus riparius

MODEL SPECIES
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WHY?

• Wide distribution (ubiquitous)

• Associated with aquatic environments

• Essential for the balance of food chains

• Model species in ecotoxicity studies

• Four larval stages

• Associated with sediments

• C. riparius is a sediment species widely used in 

Ecotoxicology, with four OECD standardized methods.

• Traditional ecotoxicity endpoints in C. riparius include 

acute, developmental and life-cycle effects. 

• In recent years, molecular biomarkers have been 

successfully used to shed light on the mechanisms of 

action of pollutants.

Egg mass

4th instar larvae

Adult

Chironomus riparius
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experimento

♂♀

Chironomus riparius
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Ftalatos
Bisfenoles
Filtros solares
Metales pesados

...
Nanomateriales
...
Contaminantes emergentes

actividad enzimática

GST
SOD

expresión génica

CYP4G
GST
GPx

L4
L13

GAPDH

hsc70
hsp70
... Hb

Fe-L

E75B
Fzt-F1
Dronc

EcR
USP
Vg

estudios citológicos

Chironomus riparius
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liofilización

inoculación de larvas de estadio II

estadio III

estadio IV

recolección

fases I-VI fases VII-IX

♂ ♀ ♂ ♀

decapitación

deformidades mandibulares

Planelló et al., 2013

actividad enzimática

GST
SOD

expresión génica

CYP4G

GPx

EcR

vg

hsp70

hsc70

Chironomus riparius
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CYP4G

GPx
GST

Relevant pathways
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PROYECTOS / TRABAJOS

2016-2018. Ecotoxicología y cambio climático: estandarización de bioensayos 
toxicogenómicos en invertebrados (CTM2015-64913-R).

2013-2015. Ecotoxicología de disruptores endocrinos en invertebrados 
acuáticos: efectos genéticos y epigenéticos (CTM2012-37547). 

2010-2012. Evaluación del impacto de disruptores endocrinos ambientales en 
invertebrados bénticos. Identificación de biomarcadores moleculares por 
medio de tecnologías genómicas en Chironomus riparius como especie modelo 
en toxicología acuática (CTM2009-07189).

2007-2009. Caracterización de biomarcadores de ecotoxicidad acuática en el 
organismo de referencia Chironomus riparius frente a metales y compuestos 
orgánicos disruptores endocrinos (CTM2006-12479/TECNO).
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PROYECTOS / TRABAJOS

Estrategia inteligente para la determinación de patrones de respuesta 
comunes por exposición a contaminantes alteradores endocrinos 
mediante ensayos multinivel en organismos acuáticos de relevancia 
ecológica.
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PROYECTOS / TRABAJOS
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I DO NOT WORK IN ECOTOXICOLOGY

I WORK WITH A NON-MODEL INSECT

¡DO NOT WORRY!

Biomarkers can help you to deep into the endocrine physiological

responses of insects in many diverse situations.

¡DO NOT WORRY!

Biomarkers work also in non-model insects; you need more time.
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Caracterización de nuevos biomarcadores de efecto de
contaminantes en el insecto no modelo Prodiamesa
olivacea (Diptera)

PROYECTOS / TRABAJOS
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PROYECTOS / TRABAJOS
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Prodiamesa olivacea
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De novo RNAseq

Prodiamesa olivacea

De novo gene identification and characterization

1. Searching of genes used as biomarkers on the transcriptome

2. Conserved regions

3. Multiple alignment 

4. Phylogenetic tree

Prodiamesa olivacea
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2018-2020. Evaluación del potencial biocida de las metilcetonas y 
posibles implicaciones de su uso en el manejo integrado de plagas 
(UNED Independent Thinking).

2016-2018. Defensas mediadas por tricomas glandulares en 
tomate: factores de inducción, caracterización e 
implicaciones en el control biológico de pulgones (Aphididae) 
(AGL2015-67733-R).

PROYECTOS / TRABAJOS
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PROYECTOS / TRABAJOS
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PROYECTOS / TRABAJOS
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La zona híbrida de Chorthippus parallelus: una ventana a las 
bases genéticas de la formación de especies.

PROYECTOS / TRABAJOS
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PROYECTOS / TRABAJOS
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Molecular biomarkers are useful as an aid to identifying the causes of observed
population- and community-level effects.

Multidisciplinary approaches -including molecular biomarkers- may be useful in
identified endocrine disruptors to protect invertebrate populations and as screening
systems for vertebrates.

From the ongoing interplay of these modern tools of science, new insights into initial
mechanisms of chemical-induced toxicity have been gained.

José Luis BellaPilar RodríguezPaloma Sánchez Argüello Hélène Arambourou
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