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INTRODUCTION

Active Pharmaceutical Ingredients (APIs) are considered contaminants of emerging concern. The massive
use in human and veterinary medicine and a limited removal by wastewater treatment plants (WWTPs) [1]
are the causes of their simultaneous occurrence in seawater, sediment and aquatic biota [2]. Designed to be
effective at very low concentrations, APIs can interfere with biochemical and physiological processes in non-
target species [3] with virtually unknown long - term effects. The investigation on their occurrence,
bioaccumulation and adverse effects in coastal ecosystems are still limited and represent a research priority
to characterize the risk for aquatic species.
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AIMS

The overall aim of this PhD study is to clarify the
ecotoxicological impact of APIs: (i) characterizing their
occurrence in wild species, sediments and seawater from the
Adriatic Sea and (ii) investigating the onset of adverse effects
under laboratory conditions, toward a final (iii) development of a
pharmaceutical environmental risk assessment procedure.

FIELD STUDIES: PHARMACEUTICALS ALONG THE ADRIATIC COSAT

METHODS: SAMPLING AREA

RESULTS: BIOACCUMULATION IN MARINE BIOTA - WINTER 2022

(42-days of exposure) _ __ _

APls mixture: Carbamazepine (1.5pg/L), ibuprofen (1.5pg/L), metformin

(1.5pg/L), venlafaxine (0.3pg/L), ramipril (0.1pg/L), gemfibrozil (0.4pg/L).

Obtained results on the ecotoxicological bioassays were

shown in previous posters. Bioluminescence test with A. fischeri
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Ex vivo experiment: Precision This approach includes (a) the
excision of the digestive glands,

cut tissue slices (PCTS) of (b) its inclusion in agarose and

mussels digestive glands  the cut of slices of 300um
thickness using a motorized
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PCTS produced (c) were exposed (1-10pg/L) tested through the ecotoxicological

to different concentrations of
APls  to investigate their
mechanisms of action.

Analysis for these experimental plans are still ongoing.
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The mechanisms of action and toxicity of the same APIs and mixtures
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investigated in fish hepatic PLHC-1 and gill RTgill-W1 cell lines. Cell :
viability, ROS production and mitochondrial membrane potential :
were assessed to evaluate respectively the cytotoxicity, the capability |
to induce oxidative stress and cell apoptosis of tested conditions. |
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RESULTS AND DISCUSSIONS: PLHC-1 CELL LINE

Obtained results on PLHC-1 fish cell line revealed antidepressants as the most reactive therapeutic class, and

paroxetine, naproxen and atenolol as the most toxic molecules. In

mixtures the higher toxicity was not related to the number of the combined drugs, but rather to their interactions, with evidence of antagonistic mechanisms between the class of
NSAIDs and antidepressants. Elaboration of the overall biological effects with weighted criteria provided quantitative hazard indices which summarize the toxicity of several
pharmaceuticals and their mixtures, allowing an easier comparison between different molecules and exposure conditions. More marked effects were measured in the branchial cell line
(RTqgill-W1) than in the liver one (PLHC-1) for most treatments (data not showed), suggesting the importance of an integrated approach to a more comprensive environmental risk

assessments of these pollutants in aquatic ecosystems.
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Fig 1. The effect of I) psychiatric drugs, Il) Non-Steroidal Antinflammatory Drugs, Ill) cardiovascular drugs, IV) the lipid lowering agent and V) the LlGEm
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antidiabetic on cell viability, ROS production and mitochondrial membrane potential in fish liver cell culture PLHC-1. mer
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Fig 2. The effect of pharmaceutical mixtures on cell viability, ROS production and mitochondrial membrane potential in fish liver cell culture PLHC-1.

A) Class of hazard B) Class of hazard
Treatment Treatment
(1hg/l) | (10ug/L) (1ug/L) | (10ug/L)
Psychiatric drugs MIX A ABSENT MODERATE
O-DES ABSENT ABSENT MIX C ABSENT | MODERATE
PAR SEVERE MIX D ABSENT
FLU ABSENT ABSENT MIX E ABSENT
CBZ ABSENT ABSENT
CBZ EP MODERATE _ MIX F ABSENT ABSENT
NSAIDs | |
BU ABSENT ABSENT Tab 1. We!ghted elaboration of results on
cell viability, ROS production and
NAP SEVERE mitochondrial membrane electrochemical
DIC ABSENT ABSENT potential damage in in PLHC-1 exposed
NIM ABSENT SLIGHT to A) single pharmaceuticals and B)
Cardiovascular drugs pharmaceutical mixtures.
VAL ABSENT ABSENT
RAM SLIGHT SLIGHT
MIX A: IBU + PAR;
Lipid lowering agents MIX B: CBZ + VAL:
GEM AssenT NG MIX C: IBU + PAR + CBZ + VAL:
. ge . MIX D: VEN + RAM + GEM + MET;
Antidiabet '
nhidrabetic MIX E: VEN + NAP:
MET MIODIERATE | WHODIERATIE MIX F: VAL + ATE + GEM + RAM.
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the AquaticPollutants ERA-NET Cofund (GA N° 869178).
Visit our website and Facebook page:
https://www.pharmasea-aquatpoll.eu  www.facebook.com/PharmaSeaAqguatPoll
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