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Effects of sertraline on zebrafish embryos
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Abstract

The use of antidepressants has been increasing resulting in its presence in the aquatic environment. This
environmental release raises concerns on potential effects to non-target organisms that have physiological systems
regulated by these pharmaceuticals. Sertraline (SER) is an antidepressant belonging to the serotonin reuptake inhibitor class
(SSRIs) that has a high consumption rate. However, there is little knowledge about the toxicological effects of SER in aquatic
ecosystems. Thus, this study aimed to evaluate the acute (0.1 up to 3000 pg.Lt) and chronic (2 up to 100 ng.L1.) effects of
SER on zebrafish (Danio rerio) focusing on different endpoints, such as development (e.g. Fish Embryo Toxicity (FET) assay
and heartbeat rate), behaviour (light/dark stimulus) and biochemical markers (e.g. associated with neurotransmission
(AChE), antioxidant defenses (CAT and GST) and energy metabolism (LDH)). Overall, embryos demonstrated a high
sensitivity to SER (e.g. promoting an increased heartbeat rate, increased sensitivity to light/dark stimulus at low
concentrations and decreased sensitivity to higher SER concentrations. These findings support further research on the long-
term effects of antidepressants such as sertraline to aquatic biota and new methodologies to efficiently remove them from

the environment.
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Introduction

Antidepressants

Presynaptic nerve terminal and synaptic Regulate the reuptake of
cleft neurotransmitters

Neurotransmitter
Activity

Modulate mood and behaviour




Introduction

Sertraline

e |UPAC: (1S5,4S)-4-(3,4-dichlorophenyl)-1,2,3,4-tetrahydro-1-naphtyl(methyl)amine
* Antidepressant included in the Selective Serotonin Reuptake Inhibitor (SSRI) class

* Applications:
* Treatment of depression; H
* Anxiety disorders; /N
* Obsessive-compulsive disorder;
e Panic disorder

* Side Effects:
* Agitation; Cl
* Minimal sedation; Cl
* Moderately severe gastrointestinal effects;
e Sexual dysfunction
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Material and Methods

Zebrafish (Danio rerio)

Embryo Larva Adult

*Rapid development *Low cost and easy maintenance
*Optically visible *Development of major *High fecundity rate

*External development organs systems at 36h  «gyident sexual dimorphism
-Genetic and embryological *Optically visible *Well characterised and conserved
manipulation genome

Model the health effects of environmental exposures to better understand
the etiologies and mechanisms of environment-related disease in humans.
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Material and Methods

Assessed endpoints

! ! !

Fish Embryo Toxicity assay Behaviour Biochemical markers
*Mortality Total time * Neurotansmission
‘Edema *Total distance * Antioxidant defences
*Malformations % Time out *Energy metabolism
*Heartbeat rate % Distance out

*Slow, medium and
rapid movements
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Results and discussion

Fish Embryo Toxicity assay
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Results and discussion

Behaviour — Acute exposure
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Results and discussion

Behaviour — Chronic exposure
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Conclusions
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Conclusions

*Impairment of locomotor behaviour might be related to neurological
alterations in neurotransmission mediated by xenobiotics. There might
be a link between the decrease of locomotor activity of hatched
embryos and AChE activity, or a decrease in in two serotonin receptor
transcripts (SERT — serotonin transporter protein and 5-HT1A -
serotonin 1A receptor transcript) therefore further studies should be
performed to corroborate this hypothesis.

*The data demonstrates non monotonic responses as effects of low
concentrations were not observed in higher concentrations. Data
supports the need for more studies and improvements in wastewater
treatment plants.
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