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Welcome from the Chair

Dear Colleagues,

On behalf of the MDPI journal Toxics (ISSN: 2305-6304; Impact Factor: 4.6) and its Scientific
Committee, I am pleased to invite you to participate in the 1st International Electronic Conference
on Toxics. This meeting will be held online from 20-22 March 2024.

The aim of this platform is to bring together students, researchers, and scientists from around the
world to present their work and exchange ideas on the exposure, effects, and risks of chemicals and
materials on humans and the natural environment, as well as on the development of new approaches
to assess and/or manage the toxicological and ecotoxicological risks of chemicals and materials. The
topics are organized into six sessions, corresponding to the following journal Sections:

This year’s conference is dedicated to following sessions:

1. Environmental Contaminants and Health.

2. Drugs Toxicity and Safety.

3. Toxicological Mechanisms of Toxicants.

4. Identification and Quantification of Toxicants.

5. Novel Methods in Toxicology Research.

6. Toxicity Reduction and Environmental Remediation.

Submitted abstracts will be reviewed by the conference committee and, if accepted, authors can
choose to submit proceedings papers or posters, potentially alongside a PowerPoint and/or video
presentation of their work. All accepted abstracts will be published as one dedicated volume in the
Proceedings journal (ISSN: 2504-3900).

The 1st International Electronic Conference on Toxics offers you the opportunity to participate in
this international, scholarly conference without having the concern or expenditure of travel fees. We
would like to invite you to “attend” this conference by presenting your latest work. Abstracts (in
English) should be submitted online before 20 November 2023.

Conference Chair
Dr. Demetrio Raldda
Department Environmental
Chemistry, IDAEA-CSIC,
Barcelona, Spain
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General Information



General Information

toxics

an Open Access Journal by MDPI

Toxics (ISSN 2305-6304) is an international, peer-reviewed, open access journal which provides an advanced
forum for studies related to all aspects of toxic chemicals and materials. It publishes reviews, regular research
papers, and short communications. Our aim is to encourage scientists to publish their experimental and
theoretical results in detail. There is, therefore, no restriction on the maximum length of the papers, although
authors should write their papers in a clear and concise way. The full experimental details must be provided so
that the results can be reproduced. Electronic files or software regarding the full details of calculations and
experimental procedure can be deposited as supplementary material, if it is not possible to publish them along
with the text.

Journal Webpage: https:/ /www.mdpi.com/journal/toxics.
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General Information

Program at a Glance

The 1st International Electronic Conference on Toxics
20-22 Mar 2024, Online

20 March 2024 (Wednesday) 21 March 2024 (Thursday) 22 March 2024 (Friday)

Session D. Identification and
Quantification of Toxicants Session A. Environmental
Session E. Toxicity Reduction and Contaminants and Health
Environmental Remediation

Opening Ceremony
Morning Session C. Toxicological Mechanisms
of Toxicants

Break Break Break

Session B. Drugs Toxicity and Safety
Afternoon Session E. Novel Methods in Poster Session
Toxicology Research

Session A. Environmental
Contaminants and Health
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General Information

IECTO 2024 Program

20 March 2024 (Wednesday) Opening Ceremony

Session C. Toxicological Mechanisms of Toxicants

CET (Central CST Asia (China Speaker Title
European Time) Standard Time) P
9:30-9:35 16:30-16:35
9:35-10:05 16:35-17:05 Keynote Speaker Air pollution and health, past present and future
: : : ’ Prof. Dr. Roy M. Harrison P -pastp
_ ) =17 Keynote Speaker . .
10:05-10:35 17:05-17:35 Prof. Dr. Emilio Benfenati Read-across: Today and tomorrow
10:35-10:45 17:35-17:45 Break
10:45-11:05 17-45-18:05 Invited Sf.)eake'r Effects of pyrgthrmd insecticides on glucose homeostasis and gestational
Prof. Dr. Jing Liu diabetes mellitus
Selected Speaker Unravelling the effects of benzo[k]fluoranthene and temperature on the
11:05-11:20 18:05-18:20 . pe . expression of detoxification genes in the rainbow trout liver RTL-W1
Margarida Ribeiro Vilaga .
cell line
11:20-11:35 18:20-18:35 Selected Speaker Unve%hr}g the anRNA—@lRNA—mRNA regulatory network in .
Fang Chu arsenic-induced nerve injury in rats using high-throughput sequencing

The 1st International Electronic Conference on Toxics 10




General Information

Session B. Drugs Toxicity and Safety
Session E. Novel Methods in Toxicology Research

CET CST Asia
(Central (China .
European Standard Speaker Title
Time) Time)
14:00-14:10 21:00-21:10
14:10-14:40 91:10-21:40 Keynote Speaker Prof. | Acetaminophen hepatotoxicity: Novel mechanisms and therapeutic
Dr. Hartmut Jaeschke approaches
Selected Speaker
Archange Michel
14:40-14:55 21:40-21:55 Emmanuel Neurotoxicity of valproic acid in wistar rats: Effects on memory
MBOUNGOU
MALONGA
Selected Speaker Self-poisonings by use of ‘suicide kits” and a ‘home-made’
14:55-15:10 21:55-22:10 ecop multi-xenobiotics mixes: Are they a growing problem in forensic
Karolina Nowak .
toxicology?
15:10-15:20 22:10-22:20
15:20-15:40 22:20-22:40 Invited Speaker Impacts of glyphosate on in-vitro T-lymphocytes in florida manatees
’ ' ’ ’ Maite De Maria P EYP ymphoey
) . ) ) Invited Speaker New approach methods for developmental neurotoxicity: A per- and
15:40-16:00 22:40-23:00 Kelly Carsten polyfluoroalkyl substances (PFAS) case study
16:00-16:15 93:00-23:15 Sellect.e.d Speaker Evaluation .of the genotoxic potential of a flavored oral nicotine pouch
Jingjie Zhang product using integrated approaches
Selected Speaker A . - . .
16:15-16:30 23:15-23:30 Martina ProtoPRED: An innovative platform for the prediction of toxicological

Palomino-Schitzlein

properties of small molecules and nanomaterials
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General Information

21 March 2024 (Thursday)
Session D. Identification and Quantification of Toxicants
Session F. Toxicity Reduction and Environmental Remediation

CET CST Asia
(Central (China .
European Standard Speaker Title
Time) Time)
9:30-9:40 16:30-16:40
9:40-10:00 16:40-17:00 Inv1t.ed Speaker Nutrition, environment & endocrine disruptors—A translational
Dr. Diogo Pestana approach
10:00-10:15 17:00-17:15 Sele‘cte‘d Speaker Target analyms and suspect screening of per- anfi polyfh.loroalkyl
Tieqing You substances in tap water samples throughout Chinese cities
Selected Speaker A historical drug or a current problem? Determination of
10:15-10:30 17:15-17:30 Kaia Tusizwicz methaqualone and its analogs in biological material via
) UHPLC-QqQ-MS/MS
10:30-10:40 17:30-17:40
10:40-11:00 17-40-18:00 Invited S'pealfer Impacts. of mlc.rolpl.astlcs on performance. and assembly of anaerobic
Dr. Yuxia Liu ammonium oxidizing (anammox) bacteria
11:00-11:15 18:00-18:15 Selec‘ted Speaker Up-the-p}}:?e sF)lutlonsE A best-Practlce frarr.lew.ork .to engage
Louis Tremblay communities in reducing chemical contamination in waste
. ) ) ) Selected Speaker Green and high-performance magnetic catalysts for the
1:5-11:30 18:15-18:30 SBIAA Salah Eddine toxicity-catalytic reduction of nitroarene
Selected Speaker Juan Ecotoxicological behavior of functionalized magnetic nanohybrids in
11:30-11:45 18:30-18:45 . P . water flea Daphnia magna and their recovered physicochemical
Adrian Ramos Guivar .
properties
Poster Session
CET CST Asia
(Central (China
European Standard Speaker Title
Time - Time -
UTC+1) UTC+8)
) . ) ) . The Poster Sessions will take place in Zoom break-out rooms.
14:00-15:30 21:00-22:30 Poster Session The list of names and titles of the posters will be found here.

The 1st International Electronic Conference on Toxics 12



General Information

22 March 2024 (Friday)

Session A. Environmental Contaminants and Health

CET CST Asia
(Central (China .
European Standard Speaker Title
Time) Time)
9:30-9:40 16:30-16:40
) . . . Invited Speaker The detection of microplastics in biological samples and their
9:40-10:00 16:40-17:00 Dr. Di Wu potential health effects
10:00-10:15 17:00-17:15 Sele‘ct'e.d Speaker A metabolomic study on spermatogenesis failure induced by heavy
Minjian Chen metal exposome
10:15-10:30 17:15-17:30 Selected Sp.ealfer Francis Impac‘t of‘ temperature f:lr}d re'latlve humlch.ty Va?‘l'abll‘lty on children’s
Manyori Bigambo allergic diseases and critical time window identification
Selected Speaker . . . . .
10:30-10:45 17:30-17:45 Antonio EnVl.ronm.ental exposure of chll@ren to sﬂver. in Alca¥a de Henares
- ) (Spain): Risk assessment due to its presence in topsoils
Pefia-Fernandez
10:45-11:00 17-45-18:00 Selected Speake.r Tbe 1mPact of occupational exposure on workers’ respiratory
Sandra Lavandeira microbiota
11:00-11:15 18:00-18:15 Sel‘ected ‘Speaker Neqnatal cytokines: Medjiators .and indicators of PM, 5 exposure
Mingzhi Zhang during early pregnancy and childhood eczema
11:15-11:30 18:15-18:30 Selected S}).e.:f:\ker OX}datlve Pot?ntlal as a health 1.‘15k estimation ,Of ambient PM; 5 in
Teetawat Santijitpakde | Chiang Mai City, Northern Thailand: A study in 2021
11:30-11:45 18:30-18:45 Select.ed Speaker Ecotoxicological effects of polystyrene particles on Cyprinus carpio: A
Stefania Gheorghe laboratory assessment
CET CST Asia
(Central (China .
k Titl
European Standard Speaker itle
Time) Time)
14:00-14:10 21:00-21:10
14:10-14:40 21:10-21:40 Keynote Speaker Prenatal exposure ’fo endocrine disrupting compounds and offspring
Dr. Gunnar Toft reproductive function
14:40-14:55 21:40-21:55 Selected Speaker Human' exposure .charactenstlcs of hgmd crystal monomers (LCMs)
Shaohan Zhang and their mechanisms to cross the skin barrier
14:55-15:10 21:55-22:10 Selected .Speaker .I’I\I/I2.5-1nduced de.chned cardiac tolerance t.o ischemia-reperfusion
Bhavana Sivakumar injury can be ameliorated by hydrogen sulfide
15:10-15:25 20:10-22:25 Selected Speakel.r Arsgmc—mdgced n.eur(.)toxmlty: A study on the
Chayan Munshi brain-behaviour circuit
15:25-15:40 20:25-22:40 Sel?cted Speaker' Effects' of 'acute naﬁoplastlc exposure on thyroid hormone axis and
Monica Torres-Ruiz behavior in zebrafish larvae
Genetic damage and multi-elemental exposure in populations in
15:40-15:55 22:40-22:55 Selected .SPeak,e § proximity to artisanal and small-scale gold mining areas in
Pedro Espitia-Pérez .
North Colombia
15:55-16:10 22:55-93:10 Selected Speaker Spatiotemporal gradients of PAHs in Greek urban environments and

Irini Tsiodra

subsequent health impacts
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Poster List

Poster Session

Name Title
Nezha MEJJAD Assessment of potential ecological risk of Cr, Cd, Pb and As, in coastal sediments.
Shankar M Bakkannavar Fatal Dermal Absorption of Organophosphate Insecticide

Rosaria Seabra

Exploring marine-derived fungal preussin toxicity on MDA-MB-231 cells cultured in 2D and 3D

Ishika Pal

Geospatial deposition of toxic heavy metals and metalloid between pond and associated agricultural
ecosystem in a non-industrialized rural area in West Bengal, India

Jorge M. S. Faria

Environmental and human health benefits of bionematicidal volatiles in comparison to commercial
synthetic nematicides

Rita Couto

Is tamoxifen cytotoxicity against breast cancer cells influenced by xenoestrogens?

Ahmad Mahdavi

Global measures to stop the exportation of Highly Hazardous Pesticides from the EU to
Developing Countries

Kevin Castillo-Mendieta

In Silico Discovery of Hemolytic Peptides Through a Novel Approach Based on Network Science
and Similarity Searching Methods

Varvara Maksimova

Thiram Effects on HeLa TI Cells

Maria Carpena

Assessment of the Chemical Hazards in Herbs consumed in Europe: Toxins, Heavy Metals, and
Pesticide Residues

Jing Hu The role of the HIF-1a-BNIP3 pathway in acrylonitrile-induced hippocampal neuronal cell toxicity
Prem Chand Characterization of rainbow trout hepatic 3D spheroids for next-generation ecotoxicity testing
Natasha Chitakwa Charge and Size Effects of Microplastics on Human Endometrium Cancer Cell Proliferation

Carlos Seiti Hurtado Shiraishi

Exploring Schiff bases as promising alternatives to traditional drugs in the in silico treatment
of leishmaniasis

Mamatha Bhanu L S Potential risk of cyclopiazonic acid toxicity in Kodo millet (Paspalum scrobiculatum L.) poisoning
Exploring the Role and Regulation of HIF-1 in Manganese Toxicity Using Caenorhabditiselegans as
Tao Zehua
a Model
Chenxv Hu Effects of subchronic methylmercury exposure on response to acute hypoxia in mice: role of HIF-1«
Mazhar Sultan Association of Individual and Combined Exposure to Bisphenol and Serum Thyroid Hormones
Level in Adults and Pregnant Woman: A Systematic Review and Meta-Analysis
ABHISHEK KUMAR Plant-Based Approaches for Wastewater Management: A Comprehensive Review of

Phytoremediation Techniques

M? Angeles Pena Fernandez

Biomonitoring chromium contamination in urban and rural topsoils from Leicestershire, England

Obinna Kenneth Didigwu Drug-likeness, Pharmacokinetics, and Toxicity Prediction of Phytotoxic Terpenoids
. Impact of Sodium Ion Stress on the Mechanism of Lead Ion Migration in Electrochemical Treatment
Yinyin Zhang . .
of Lead-Contaminated Soil
Manuela Dias Machado Unrave.llmg the formation of a palmelloid-like phenotype in the green microalga Raphidocelis
subcapitata when exposed to pollutants
Samira El Aouidi Distribution Coefficient (Kd) of Stable Cesium in Agricultural Soil in the Rabat Region, Morocco

Lorena Gonzalez-Goémez

Occurrence of tropane alkaloids in teas. Effect of tea-making on atropine and scopolamine

Osama Ali Abulseoud

Thyrotropin Suppression during Intoxication Mediates a Positive Effect of Alcohol on Kidney
Function in Males

Antonio Pena-Fernandez

Exposure to platinum group elements in young university students from Leicester, England

Ivan Dolanc

The Antibacterial Efficacy and Drug Safety Profile of Trans-cinnamaldehyde against Acinetobacter
baumannii: Bioinformatics and Cheminformatics Approach
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Poster Session

Name

Title

José Cabéda

Reuse of wastewater: concerns about the effects of mixtures of chemical substances on human health

Francisco Rios

Toxicity mechanisms of mixtures of anionic and non-ionic surfactants

Nudria Ferrer-Cortés

Development of an ICP-MS/MS-based methodology for the analysis of (ultra) trace elements in
follicular fluid samples of patients undergoing IVF treatment

Andreia Garces

Acorn poisoning as a potential threat to animals

Emma Rowan

New Approach Methodologies: Physiological Responses Of Daphnids To Pharmaceutical Mixtures

Lin Yanli

Methylmercury-induced ferroptosis may be attenuated by vitamin K in PC12 cells

Ana Fernandez Agudo

Adding Realism to the Assessment of Occupational Exposure to Pesticides Using Probabilistic
Modelling. A Case Study on Aggregate Exposure to Pyrethroids.

Ana Margarida Esteves

Determination and Risk Assessment of PAHs and PCBs in Seawater and Blue Mussels from
Vila-do-Conde, Portugal

Despina Paraskevopoulou

Fine aerosol toxicity in urban environments of Eastern Mediterranean

Marta Oliveira

Impact of polycyclic aromatic hydrocarbons on the environment and human health: evidence
retrieved from biomonitoring studies

Mat Tamizi Zainuddin

Nanomaterial Exposure Assessment of Carbonaceous Compounds from Carbon Fiber
Processing Laboratory

Clara Naccari

Toxic and Essential Metals in Stenella Coeruleoalba: Assessment of Marine Environmental Pollution
and Dolphin Health Status

Cristina Tapia-Navarro

Impact of Microfibers on the Marine Microalgae Phaeodactylum tricornutum

15 The 1st International Electronic Conference on Toxics



sciforum

About Us

Launched in 2009 by MDPI, Sciforum is an event management platform
that supports open science by offering the opportunity to participate in,

as well as to organize, academic events. Having hosted hundreds

of events (be it in-person events, virtual events, or webinars), Sciforum helps
organizers reduce their administrative efforts by providing a comprehensive
set of tools to successfully manage academic events.

Sciforum Will Help You To

Easily build your own event's website

Define your own submission settings

Manage submissions and its peer-review
Handle registrations and invoicing

Easily contact your event attendees and authors
And much more...

Are you also looking for publication opportunities?
Do you need assistance managing some organizational aspects?
Let us know what else you need!

Where to Find Us

In linkedin.com/showcase/sciforum

f facebook.com/mdpisciforum

3 twittercom/sciforum

M info@sciforum.net sciforum.net

Our Customers

iﬂf E@?r

e %
$ 2
= | 2
3 3
=

2. S

4%}

s o
| _| University Hospital  jkerbasaue e 725\, World Health
/l | Basel BasqueFoundationfgﬂcience B NTNU \\il_\ ‘:)/;_i,y rganlzatlﬂn

16



Abstracts

Session A. Environmental Contaminants and Health



Session A. Environmental Contaminants and Health

sciforum-085626: A Metabolomic Study on
Spermatogenesis Failure Induced by Heavy
Metal Exposome

Yingtong Jiang, Miaomiao Tang, Yusheng Guan and Minjian Chen

1 State Key Laboratory of Reproductive Medicine and Offspring Health, Center for Global Health, School of Public Health,
Nanjing Medical University, Nanjing 211166, China

2 Key Laboratory of Modern Toxicology of Ministry of Education, Nanjing Medical University, Nanjing 211166, China

Introduction

Increasing heavy metal pollution may impact spermatogenesis. However, previous research has been
limited to a few known toxic metals.

Methods

A total of 962 patients with spermatogenesis failure and healthy controls were recruited for the study.
ICP-MS was utilized to detect heavy metal exposome in urine, while UPLC-Q Exactive was employed to
analyze metabolome of both urine and seminal plasma. Based on the human study, we established in vivo
and in vitro exposure models as well as key metabolic reversal models to observe reproductive indicators and
analyze downstream molecules.

Results

Among the 52 heavy metals detected, molybdenum was the most significant element related to spermato-
genesis failure with the highest content. The metabolome associational study demonstrated the significant
association between molybdenum exposure, adenosine metabolism, and spermatogenic disorders. Mice aged
8 and 56 weeks were exposed to molybdenum with increasing detected molybdenum in urine and testis.
Pathological examination showed that molybdenum specifically impaired testis tissue. The number of sperm
and the proportion of progressive sperm were decreased, while the sperm deformity rate was increased after
molybdenum exposure. There was an exacerbation of apoptosis in both spermatocytes and Sertoli cells in the
testicles of mice. The gene expression of Nt5e, Adoral, Bax, Caspase-9, Caspase-3, and oxidative glutathione in
the testes were increased. The above effects were partially restored by the reversal of adenosine metabolism.
Molybdenum exposure also promoted cell apoptosis and lead to an increase in apoptotic gene expression in
GC-2 cells, and the effects were restored in the adenosine metabolism reversal group.

Conclusions

This study provided a global understanding of spermatogenesis failure caused by heavy metal exposome,
and further clarified a novel toxic pathway as Molybdenum-Nt5e enzyme-Adenosine-Adenosine Al receptor-
Mitochondrial dependent apoptosis-Spermatogenesis failure, providing new information for male reproductive
toxicity caused by heavy metal exposure.

© 2024 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ @ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http:/ /creativecommons.org/licenses/by-nc-nd/4.0/).
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Session A. Environmental Contaminants and Health

sciforum-082924: Acorn Poisoning as a Potential Threat
to Animals

Andreia Garces !, Filipe Silva 2 and Isabel Pires 2

1 Universidade de Tras os Montes e Alto Douro

2 CECAV, University of Trds-os-Montes and Alto Douro, Vila Real, Portugal

The acorn is the nut of oak trees (genera Quercus and Lithocarpus) that can be found in the Northern
Hemisphere. They are a valuable source of food for many animals (birds, rats, squirrels, pigs), but can pose
health risks when consumed in large quantities. This nut contains gallotannin. When ingested, gallotannin is
broken down into gallic acid and tannic acid. Tannic acid is toxic and can cause ulcers in the mouth, esophagus,
and intestines, and damage the liver and kidneys. Animals that consume acorns as part of their diets (wild
boars, deer, bears, birds, and squirrels) have some defense mechanisms against this toxin, such as waiting to
consume them until enough groundwater has percolated through the acorns to leach the tannins or buffering
the acorns with other foods. Some animals metabolize tannins better than others. Acorns can be particularly
toxic to cattle, horses, and dogs, and fatal to all species when consumed in large quantities due to kidney failure.
Animals with acorn poisoning may begin showing symptoms within hours or even several days after eating
acorns. Symptoms include vomiting, diarrhea, cramping, abdominal tenderness, depression, rapid weight loss,
loss of appetite, tiredness, and dehydration. There is no specific treatment for acorn poisoning, with prevention
being key. Limiting access to fields with many oak trees to domestic animals during the fall is one measure.
Diagnosis is based on clinical findings, necropsy, history, and histopathologic examination of the kidneys. Due
to climate change, the weather has become increasingly dry throughout the year and forest fires are common,
meaning that during autumn, often the only food available in some regions is acorns, leading to a silent killing
of animals due to lack of resources. It is important that farmers and veterinarians are aware so that they can
offer faster and more effective treatment.

© 2024 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ @ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http:/ /creativecommons.org/licenses /by-nc-nd /4.0/).
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Session A. Environmental Contaminants and Health

sciforum-085701: Adding Realism to the Assessment of
Occupational Exposure to Pesticides Using Probabilistic
Modelling. A Case Study on Aggregate Exposure

to Pyrethroids

Ana Fernandez Agudo !, Agathi Charistou ?, Niki Arapaki 2, Kyriaki Machera 2,
Mercedes Alba Gonzalez 3, Maria del Carmen Gonzalez Caballero 3 and
Jose V. Tarazona Lafarga 3

1 National Environmental Health Centre. Instituto de Salud Carlos III

Benaki Phytopathological Institute

2 National Environmental Health Centre

Pyrethroid usage has risen due to restrictions on other insecticides, prompting interest in biomonitoring
data as exposure indicators. Occupational exposure, particularly in Plant Protection Product (PPP) applications,
is a focus. Regulatory agencies, like the European Food Safety Authority (EFSA), use tools such as OPEX to
assess non-dietary exposure, employing worst-case scenarios for increased protection.

This research explores OPEX’s suitability for realistic exposure estimations via probabilistic modeling and
Monte Carlo simulations. This study uses data from the EU PARC project estimating aggregated pyrethroid
exposure. This study uses workflows for operators and workers, integrating tasks and applying Monte Carlo
simulations for exposure estimation variability. Probability distributions replace default values, addressing
real-world uncertainties.

The intention is to present a conceptual model for three occupational exposure scenarios, highlighting
variability in task roles and exposure routes. Monte Carlo simulations offer full probability distributions, aiding
sensitivity and uncertainty analyses. This study plans to compare aggregated exposure, including dietary
exposure, with some preliminary results. The ongoing project aims to refine default values via a probabilistic
assessment strategy.

To conclude, there is a need for aggregate exposure models considering shared neurotoxicity among
pyrethroids. The proposed approach, based on the regulatory OPEX tool, facilitates comparisons between
regulatory and aggregate assessments. Pyrethroids are chosen due to their proximity to concerning dietary
exposure levels. This study’s innovative approach aims to refine occupational exposure assessments, identify
aggregate exposure risks, and enhance pesticide risk evaluation in occupational settings, contributing valuable
insights for future studies.
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Introduction

Arsenic is a highly toxic metalloid and an environmental contaminant which predominantly affects the
aquatic ecosystem. This pollutant is a well-known neurotoxicant and effectively alters neuronal activity by
affecting the neurotransmission process. Abnormal neuronal activities manifest as modifications of behavioural
biomarkers, which makes them a convenient method of assessing modulations in the neural system of an
organism. The aim of this research study is to establish the hypothesis that an environmental toxicant like
arsenic can cause repetitive behavioural patterns, which is an index of neurological abnormality.

Methods

Aquatic invertebrates are a reliable model to study ecotoxicity. As a common freshwater prawn species,
Macrobrachium lamarrei was considered as a model organism to evaluate the critical role of low (non-lethal)
concentrations of arsenic trioxide (As;Os) as a neurotoxicant in aquatic organisms. Both behavioural and
respective gene expression (acetyl cholinesterase, neurexin—neuroligins) data were analysed to corroborate
arsenic-induced neurotoxicity.

Results

The effect of arsenic trioxide on Macrobrachium lamarrei was robustly manifested in the form of a significant
increase in grooming behaviour activity. Grooming is an established marker of neurological stress in several
animals. In addition, repetitive behaviour is a marker of Autism Spectrum Disorder (ASD). Here, grooming
repetitions were substantiated with neurexin-neuroligin up- and downregulation patterns.

Conclusions

Present-day research on the brain-behaviour circuit is applied for the analysis of psychopathological status
in animals and humans. It is also efficiently used in neuropharmaceutical or neurotoxicological examinations of
certain neuromodulators and neurotoxic agents (like arsenic) in the ecosystem which can induce transformed
neuronal actions and consequently cause behavioural plasticity.
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Coastal sediments are a powerful tool for analyzing pollution levels and reconstructing history. The
Oualidia lagoon plays an essential role as it provides several ecosystem services, including aquaculture,
fisheries, and coastal tourism, among others. Therefore, the conservation and protection of this natural system
requires continuous monitoring of its environmental quality. In this sense, the present study evaluates the
potential ecological risk of Cr, Cd, Pb and As in coastal sediment cores collected from the Oualidia lagoon.
These sediment cores were also dated using lead-210 in order to study the temporal variations of the studied
metals. The ecological risk values of the metals show that among the four metals, cadmium indicates a very
high ecological risk in the first 25 cm and 15 cm of sediment cores CO-1 and CO-2, respectively. The high
potential ecological risk of the sediments recorded in the surface layers suggests that the development of human
activities in the last two decades has contributed to the increase of heavy metal concentrations. Activities such
as agriculture can be potential sources of Cd. Excessive use of fertilizers and pesticides may contribute to
the increase of this heavy metal in the lagoon. This finding highlights the need for careful monitoring and
remediation of Cd levels in this aquatic system, as it presents a high ecological risk value among the selected
heavy metals.
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Background

Environmental factors influence thyroid malfunction. Bisphenols are a class of endocrine-disrupting
substances widely detected in global populations. As awareness of its toxicity increased, BPA was substituted
with presumably less toxic alternatives, such as bisphenols S, F, and AF. The present meta-analysis examines
the association of individual and combined exposure to bisphenol and serum thyroid hormone levels in adults
and pregnant women.

Material and Methods

A comprehensive search was conducted on PubMed, Web of Science, Embase, and Cochrane Library
databases, resulting in the retrieval of a total of 4160 articles, utilizing both prospective and cross-sectional
research designs. In total, aggregate hazards for the reliability of the included studies were also evaluated
using a random effect model. The heterogeneity test was performed using the 12.

Results

14 studies were deemed eligible for our analysis. Overall, fixed model summary estimates indicated the
negative association between BPA and TSH in adults with regression coefficient 3 = 0.02 and [95% CIL: —0.04;
—0.0]. Meanwhile, marginally significant results also found an association between BPA and TT4 in adults.
The overall summary showed that there is no association between bisphenols and thyroid hormones in the 1st
and 2nd trimesters of pregnant women. Subgroup analysis in females revealed a positive association between
BPA and TSH and a negative relationship with BPA and TSH with the effect size 3 = 0.01 [95% CI: 0.00; 0.01]
and 3 = —0.09 [95% CI: —0.17; —0.01], respectively.

Conclusions

There were notable gender-based disparities in the impact of BP on the levels of thyroid hormones. Bisphe-
nols have the potential to exert a substantial influence on the concentrations of thyroid hormones in males,
females, adults, and pregnant women. Data was not enough to analyze BPF and BPB exposure to thyroid
hormones, so conducting a comprehensive study on the association of combined exposure to bisphenols and
thyroid hormones in adults and pregnant women is suggested.
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A monitoring study was performed to characterise the risks to chromium (Cr) in Leicestershire, England. 106
wild growing mushrooms were collected from Leicester city and Bradgate Park (a close rural park). Cr was mon-
itored by ICP-MS in cleaned /dried /homogenised mushrooms appropriately mineralised [LoD = 1.012 ug/g
dry weight (dw)]. Cr was also monitored in 850 topsoils collected across Leicestershire processed as composite
samples by ICP-MS after acid /microwave digestion (LoD = 3.683 ng/g). Cr was detected in 92.2% of the topsoil
samples, meanwhile was found in 47.1% of the mushroom samples [median and range, in ug/g dw; 0.863
(1.012-19.466)], showing significant distribution across the four ordinal directions in which Leicestershire was
divided [SE (1.908) >NW (1.738) >NE (0.987) >SW (LoD); Peto-Prentice test, x*(2) = 12.4, p-value = 0.002]. These
results might suggest some level of pollution by Cr in Leicestershire, as they were higher than the proposed
reference interval for wild mushrooms that grow in unpolluted areas (0.5-5 pg/g dw). A similar distribution
of Cr was found in the topsoils monitored, i.e. the highest concentration in those collected in the southeast
and the lowest in the southwest quadrant (123.137 vs. 20.947 ug/g). Moreover, significantly higher levels
were found in topsoils collected in the urban area (median and range, in pg/g; Peto-Prentice test, x*(1) = 1.1,
p-value =9 x 10~%): 82.542 (3.683-196.795) vs. 32.806 (3.683-265.069), which might be attributed to different
anthropic sources such as vehicles. All bioconcentration factor values were lower than one, suggesting a low
bioaccumulation of Cr in the wild mushrooms species collected in Leicestershire. Toxic risks derived from oral,
inhalation and dermal exposure to Cr from topsoils in the urban four ordinal directions (NW = 1.95 x 107!,
NE =1.40 x 1071, SW =253 x 1071, SE = 4.30 x 10~2), were lower than the unit, suggesting a minimal risk
for Leicester’s population. However, speciation analysis would be needed to rule out carcinogenic risks to
hexavalent Cr.
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Phthalates and other endocrine-disrupting chemicals (EDCs) used as additives in microplastic (MP) produc-
tion have been linked to endometrial cancer, one of the most common types of cancer in women. However, the
effects of the physical properties of MPs, such as surface charge and size, on endometrial cancer are unclear.
Our study aimed to explore the effects of MPs of varying size and surface charge on endometrial cancer using
an endometrium epithelial-like cancer cell line, RL95-2. The experiments were divided into aged (Polystyrene,
PS 20 nm and 2 um) and charged (PS 2+ and 2—) MP groups. After incubating the cells in DMEM/F12 medium
for 24, 48, and 72 h, the results suggested that smaller-sized MPs and charged MPs increased the proliferation of
endometrial cancer cells in a time- and dose-dependent manner, with proliferation rates reducing after longer
periods of exposure and at higher exposure concentrations, as assessed via CCK-8. We also observed larger
increases in proliferation rates in the cells exposed to charged MPs as opposed to aged MPs. These findings
suggest that MPs, a novel, ubiquitous pollutant, may promote the growth of endometrial cancer cells. We are
currently conducting further experiments using other methods, such as flow cytometry and Western blot, to
explore whether MP exposure will increase the proliferation of endometrial cancer cells. This could provide a
basis for research aimed at understanding how to prevent and minimize the aggravation of endometrial cancer
in patients.
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Introduction

Glyphosate is a phosphonate herbicide, which has been used for 35 years and it is still the most widely used
herbicide in the world. The development of modern methods of in vitro toxicological analysis and the obvious
increase in exposure to glyphosate have made it an increasingly studied xenobiotic. The widespread use of
pesticides, especially glyphosate, causes it to be largely released into the environment, where it poses a threat
to entire ecosystems.

Methods

In our research, we focused on the best research model from the point of view of toxicology, which are
human cell lines, which were used in order to test the cytotoxicity of glyphosate. The tested concentrations
of this compound reflected the level of human exposure to this active substance and ranged from 0.01 mM
to 10 mM. The analyzes were conducted on human cell lines: MCF-7, T98G and DLD-1. In order to estimate
cytotoxicity of herbicide MTT assay was used.

Results
A significant increase in cancer cell viability was observed under the influence of studied concentrations of
glyphosate. The effect was significant especially under the influence of lower studied concentrations.

Conclusions

The obtained results indicate the carcinogenic and tumor cell-stimulating effects of glyphosate. This
indicates the need for prudent use and monitoring of glyphosate in the environment due to its potentially
hazardous effects on human health.
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Polycyclic Aromatic Hydrocarbons (PAHs) and Polychlorinated Biphenyls (PCBs) are persistent organic
pollutants that significantly threaten aquatic life. PAHs are formed through incomplete combustion and are
found in sources such as oil spills, vehicle emissions, and industrial discharges. PCBs are synthetic chemicals
used in electrical equipment and industrial applications before being banned due to their harmful effects. Both
groups exhibit hydrophobic properties, leading to their accumulation in sediments and fatty tissues of aquatic
organisms. The toxicity of these compounds varies depending on their chemical structure and concentration,
with some being carcinogenic, mutagenic, and endocrine-disruptors. This study evaluated fluctuation patterns
of 16 priority PAHs and 7 indicator PCBs in seawater and wild mussel samples collected from four sampling
sites along the Atlantic Iberian Northwest Coastline (Vila-do-Conde, Portugal). Extraction methods included
solid-phase extraction (SPE) for water samples and the QUEChERS method for mussel samples, followed by
gas chromatography-mass spectrometry (GC-MS) analysis. Toxicity equivalents (TEQs) and risk quotient (RQ)
were calculated to measure environmental risks. Exposure daily intake (EDI), target hazard quotient (THQ) and
carcinogenic risk (CR) were calculated to measure potential human health risks. Seawater samples revealed
the presence of PAHs and PCBs, indicating moderate contamination in the region. The results suggest that (i)
PAHs have petrogenic and pyrogenic origins and pose a low ecological risk with potential carcinogenicity and
that (ii) PCBs have minimal toxic potential and sources remain uncertain. Wild mussels showed widespread
contamination due to low metabolizing and high accumulation capacities. From our analysis, PAHs posed
a moderate environmental risk, exceeding legal levels, but revealed considerable potential carcinogenicity,
mainly due to high ingestion rates. The study calls for further monitoring and controlling POPs to protect local
communities and ecosystems, as these contaminants are often found in complex mixtures, posing greater risks
than the current study’s findings.

Funding: ATLANTIDA-NORTE-01-0145-FEDER-000040; FCT-UIDB/UIDB /04423 /2020.
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The presence of radioactive cesium (Cs) in soil poses a significant risk to both human health and the
environment. Plant uptake is an important pathway for the migration of Cs to the human food chain. Therefore,
determining the concentrations of 133Cs in soil solutions is crucial for monitoring and predicting the uptake
of radiocesium by soils and plants. The mobility and availability of Cs in soil can be measured by using
distribution coefficient (Kd) values. In this study, soil was taken from the Rabat region and characterized in
terms of granulometric distribution, organic matter, carbonate content, pH, and electrical conductivity. Batch
experiments were carried out for the determination of the distribution coefficient (Kd) of cesium in aqueous
suspensions. Six experiments were carried out by suspending about 2.5 g of soil particles in 50 mL of 1M CaCl2
solution and spiking it with different amounts of stable Cs, from 22 to 476 ug/L. The suspensions were kept
under shaking for almost five days and then centrifuged to separate the particles from the liquid. Cesium
concentration was measured in the aqueous phase using ICP-MS. Distribution coefficients were determined as
the ratio of the amount of Cs adsorbed on solids to that contained initially in the aqueous phase. The preliminary
findings indicated that Kd values increased almost asymptotically as Cs concentration increased. This work is
part of an international coordinated research project led by the International Atomic Energy Agency.
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Global consumption has led to an increased and persistent plastic pollution in the aquatic environments.
Due to their small size, plastic particles are omnipresent, affecting aquatic biota. Polystyrene is a synthetic
polymer and one of the most widely used plastics. Its accumulation in the environment endangers the health of
aquatic organisms. This study aims to investigate the acute (7 days) and chronic (75 days) toxicity of spherical
polystyrene particles (20, 200, 430 pm) on Cyprinus carpio fish using OECD methodology. No mortality or
behavioural changes were recorded after acute or chronic tests conducted on 1, 10, 100 mg/L polystyrene
particles. Polystyrene showed bioavailability mainly through ingestion with food, causing weight loss in fish.
Fish lots exposed to the polystyrene mix ( particle sizes of 20, 200, 430 pm and 1.2 mg PS/L total concentration)
showed changes in physiological indices but without major significance compared to control lots. After
75 days of chronic exposure of fish to a mix of polystyrene particles, organs were collected for sub-lethal effect
investigation. Polystyrene was found to cause oxidative stress in fish organs. A very significant increase in
the activity of the enzymes catalase and glutathione reductase, correlated with lipid peroxidation in gills,
were observed. In the liver, catalase and glutathione S transferase activity increased, but there were no lipid
peroxidation effects. Also, alanine transferase and aspartate transferase activity showed significant changes.
Regarding the vitellogenesis initiated in the liver, vitellogenin activity increased by 40%. EROD activity saw
a 20% increasecompared to control fish, indicating stress enzyme expression. Instead, acetylcholinesterase
showed significant inhibition (>80%) in the brain and muscle. The protein profile showed new stress protein
expression compared to the control in the gills and liver. Based on the results of our study, the introduction of
new regulations monitoring the accumulation of microplastics in surface water is an urgent matter.

© 2024 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ ® article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http:/ /creativecommons.org/licenses/by-nc-nd/4.0/).

29 The 1st International Electronic Conference on Toxics



Session A. Environmental Contaminants and Health

sciforum-085685: Effects of Acute Nanoplastic Exposure on
Thyroid Hormone Axis and Behavior in Zebrafish Larvae

Monica Torres-Ruiz 1, Patricia Iglesias-Hernandez 12 Maria Mufioz Palencia 1, Ana Cafias Portilla
1 and Antonio De la Vieja 2

1 Environmental Toxicology Unit, Centro Nacional de Sanidad Ambiental (CNSA), Instituto de Salud Carlos III (ISCIII), Ctra.
Majadahonda-Pozuelo Km. 2,2., Majadahonda, 28220 Madrid, Spain

2 Endocrine Tumor Unit, Unidad Funcional de Investigacién en Enfermedades Crénicas (UFIEC), Instituto de Salud Carlos IIT (ISCTII),
Ctra. Majadahonda-Pozuelo Km. 2,2., Majadahonda, 28220 Madrid, Spain

Introduction

Plastic production has increased exponentially in recent decades. Macroplastics in the environment are
degraded through mechanical, physical, and biological processes, ultimately producing nanoplastics (NPs).
NPs have been found in air, water, and soil, and there is a growing concern regarding their effects on the
environment and on human health. NPs can accumulate in tissues, affecting them and causing disruptions in
metabolism, development, and fertility, although their mechanisms of action are still largely unknown. The
zebrafish embryo (ZFE) poses an ideal model to investigate this due to it is high homology with humans. The
present work’s main objective was to determine the impact of acute exposure to polystyrene (PS) NPs on the
thyroid endocrine system in ZF larvae that had largely completed development.

Methods

Larvae were exposed to a concentration gradient of PSNP (0-10 mg/L) at 120 hours post fertilization for
1h. After exposure, alterations in gene transcriptions of thyroid-related genes were examined via qPCR. In
addition, behavioral assays were conducted to evaluate activity patterns in reaction to visual and auditory
stimuli, and confocal microscopy was performed to assess NP incorporation using fluorescently labeled NPs.
Results: NPs were able to enter ZF larvae within 1h of exposure. They altered the expression of different
thyroid-related genes in a concentration-dependent or biphasic manner. In addition, acute NP exposure affected
larvae locomotion, with both hypo- and hyperactivity observed depending on the type of stimuli and NP
concentration. Conclusion: These findings underscore the urgent need for additional studies on the possible
impacts of NPs on human health and offer more proof of NPs’ possible mode of action as thyroid disruptors.
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Introduction

Methylmercury (MeHg) is a neurotoxic environmental pollutant. A hypoxic response is an adaptive
response of organisms to cope with hypoxia, and HIF-1« is a key nuclear transcription factor in response to
hypoxia. Acute MeHg exposure can decrease HIF-1x protein in vitro and in vivo, but the impact of subchronic
MeHg exposure on hypoxic response has not yet been elucidated.

Methods

Healthy ICR mice were intraperitoneally infected with 0.25, 0.5, and 1.0 mg/kg of methylmercury, treated
with hypoxia in a 250 mL of hypoxia bottle for 15 min, and then recorded the time of death and collected blood,
heart tissue, and brain tissue for detection via Western blotting. Analyzing the contents of lactic acid (LA),
pyruvate kinase (PK), malondialdehyde (MDA), glutathione (GSH), and HIF-1«.

Results

According to the mouse survival curve, after methylmercury exposure, the hypoxic survival time of mice in
the medium- and high-dose groups was significantly shorter than that of the normal saline group. The survival
rates of mice in the medium- and high-dose groups were 33.3% and 16.7%, respectively, which were significantly
lower than those in the normal saline group. The detection results of lactic acid and pyruvate kinase showed
that the effect of subchronic MeHg exposure on the hypoxic adaptation ability of mice was promoted by low
doses and inhibited by medium and high doses. Malondialdehyde content increased and glutathione content
decreased with MeHg treatment in a dose-dependent manner; the expression of hypoxia-inducible factor-1c
protein decreased after hypoxia treatment, but its expression showed an increasing trend with MeHg treatment
and vascular endothelial growth. The expression of factor proteins showed an overall upward trend.

Conclusions

Subchronic exposure to methylmercury can aggravate the oxidative damage caused by hypoxia and inhibit
the hypoxic response in mice by affecting the expression of HIF-1c.. However, cute hypoxia will overexpress
HIF-1x protein in the brain tissue of mice with subchronic methylmercury poisoning.
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Introduction

The negative impact of wildfire smoke on human health is a unique interdisciplinary problem for the
modern scientific community. Despite the fact that wildfires have recently become global, many aspects of
the toxic effects of smoke and its components on human health remain unknown. Epidemiological data today
convincingly prove the negative impact of smoke from wildfires on human health. At the same time, the
multi-component composition of smoke and the presence of potential repro- and genotoxicants determines the
need for a comprehensive study of the toxic effects of smoke on the reproductive system, including remote
effects manifested in the offspring.

Methods

Adult Wistar male rats were exposed to wildfire smoke inhalation for 1 day, 1 week and 4 weeks (4 h/day, 5
days/week). A histological examination of the gonads and the survival and postnatal development of offspring
was carried out.

Results

Smoke exposure for 1 day and 7 days did not reveal a pronounced effect on spermatogenesis parameters.
However, increasing the duration of exposure to 4 weeks led to a decrease in the spermatogenesis index
and Leydig cells. With exposure to smoke for 4 weeks, the incidence of stillbirth was more pronounced and
amounted to 29.4%, while the rate of death of rat pups in the first week of life was 3.6%.

Conclusions

The results obtained can be considered as a fundamental basis for the development of preventive health-
saving measures for both the general population and forest firefighters. In addition, the identified dependencies
will make it possible to contribute to the assessment of environmental damage from natural fires when assessing
the potential ability of small mammals to reproduce.
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Silver (Ag) is extensively used in a broad spectrum of personal care products and industrial products. Ag
was analysed in scalp hair from 120 children (6 to 9 years old; 70 females) born/residing in Alcala de Henares
(Spain), and in randomly collected topsoils from different urban parks (n = 97) across Alcald. Ag was detected
in all samples (LoDs in hair and topsoils in png/g: 0.0036, 0.049), except in three hair samples. Levels of Ag were
significantly higher in females (median and range, in ng/g): 0.1199 (0.0168-0.4906) vs. 0.08916 (0.0139-0.3841),
and slightly lower compared to those reported in hair from children (6-10 years-old) living in Madrid [0.1107
(0.0139-0.4906) vs. 0.251 (0.132-491); all in pg/g]. These authors also reported the deposition of Ag in hair was
higher in females. The Spanish capital, Madrid, is more polluted than Alcald, which could explain our results.
Thus, the levels of Ag in Alcald’s topsoils [0.0680 (0.0492—4.0493)] were lower than those reported in other
urban areas such as in Athens, Greece [0.260 (0.017-7.430); all in mg/kg]. Although the examination of the
pollution index values (2.46; 0.65-53.55; data provided as mean and range) suggest some anthropogenic origin
for the Ag found in the topsoils, the distribution of this contaminant was minimal and was only detected in
62 of the topsoil samples collected. Hazard quotients (HQs) for Ag were determined for ingestion and dermal
contact; all values were lower than the safety thresholds for HQs (unity), suggesting a minimal risk for the
population. Our results suggest that the monitored child population from Alcala has a minimal exposure to Ag,
as the geometric mean was lower than that reported in children living in Iglesias (0.095 vs. 0.13, 0-3 years-old)
and much lower than that reported in children living in the polymetallic mining area in the Bolivian Altiplano
(0.33, average 7.9 years-old ; all in ng/g).
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We assessed dietary exposure to platinum group elements (PGEs; platinum (Pt), palladium (Pd) and
rhodium (Rh)) in young adults (18-23 yrs—-old) at De Montfort University (DMU, England). In total, 111
(20.45 + 1.16 yrs-old; 78 female) DMU students completed a validated Food Frequency Questionnaire. PGEs
were analysed vialCP-MS in scalp hair provided by 73 of these participants (58 females), as human hair has
been described as a reliable tool to monitor environmental exposure to Pd and Pt. Data were processed with
the statistical package ‘NADA’ in R due to a high presence of censored results (data presented as censored
percentages and LoDs in pg/g for Pd, Pt and Rh, respectively: 100%, 0.0057; 75.34%, 0.00046; 82.19%, 0.0014).
Pt was detected in hair from sixteen female (median and IQR, in pg/g: 0.00014 (0.000036, 0.000551)) and two
male participants (P95 = 0.00205, in png/g); Rh was detected in seven female (P95 = 0.0038, in ng/g) and six
male participants (median and IQR, in pg/g: 0.00097 (0.00028, 0.00335)). Only Rh showed sex-dependency
(p-value = 0.00392), possibly due to the high presence of censored values in female/male participants. The
concentrations of Pt were similar to those reported in adolescents’ hair from Palermo, where higher levels in
females were also reported. Pt was positively correlated with fatty fish intake (r = 0.292; p-value 0.05) and Rh
with the intake of dairy products and fish (r = 0.293, 0.286; p-value 0.05) and very positively with the intake of
eggs, meat and crisps and snacks (r = 0.311, 0.315, 0.335; p-value 0.01). The differences in the intake of these
foods might explain the sex differences found for Rh in hair. Thus, the intake of eggs (17.625 vs. 16.998 g/day)
and meat (271.55 vs. 193.06 g/day) was higher in male counterparts. The differences found for Pt may similarly
be explained by the fact that female participants ate more fatty fish (13.41 vs. 10.05 g/day). Our results suggest
that DMU students would have experienced a minimal exposure to PGEs.
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In October 2022, the European Commission published a proposal for a revision of the Ambient Air Quality
Directive, introducing stricter thresholds for pollution, more closely aligned with new limits set by the WHO,
and strengthening rules for air quality monitoring to support preventive action and targeted measures. One of
the latter is the monitoring of the Reactive Oxygen Species (ROS) contained in ambient aerosol. Although a
direct mechanism linking PM exposure to health outcomes has not yet been well established, it is believed that
ROS (redox-active components, like metals and several organic species), present in polluted air or generated
from photochemical reactions, can induce oxidative stress in the human organism. During an intensive
measurement campaign, daytime and nighttime PM; 5 samples were collected at the urban environment of
Ioannina, a rural mountainous moderately inhabited city ( 0.15M inhabitants), impacted by intense residential
wood burning (RWB) for heating purposes especially during winter nighttime, that in combination with its
topography, results in a magnified accumulation of atmospheric pollutants. The oxidative potential of the
collected samples was determined using a semi-automated system, applying the dithiothreitol (DTT) assay. It is
worth noting that nighttime DTT values were three times higher than the daytime ones, highlighting the critical
role of RWB in population exposure. Furthermore, the measured OP levels were compared with carcinogenic
markers such as polycyclic aromatic hydrocarbons (PAHs) and their oxygenated derivatives (OPAHSs). All the
aforementioned levels were also compared to the respective values from Athens, the capital of Greece with
almost 4 million inhabitants, and from Heraklion, an urban center in Crete, with 0.2M inhabitants. The results
elucidate the importance of regional aerosol transportation during the warmest period of the year, and the
dominant impact of local sources in wintertime.
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Colombia has seen a significant increase in total gold production. The bulk of auriferous material extraction
and processing is conducted through artisanal and small-scale gold mining (ASGM), predominantly focusing
on exploiting alluvial deposits. In the northern region of Colombia, a highly active zone for gold production,
the intense ASGM activities have result in substantial release of pollutants into the environment, adding to
the already present Hg contamination. These pollutants, notably As, Co, Pb, Mn, and Zn, are recognized
carcinogens, posing potential combined health risks to the local populations through unknown additive or
synergistic effects. This study aimed to assess cytogenetic damage in isolated human peripheral lymphocytes
using the cytokinesis-block micronucleus cytome assay (CBMN-Cyt) and its association with multi-elemental
exposure measured via Inductively Coupled Plasma Atomic Emission Spectrometry (ICP-AES) analysis of
hair samples. The study encompassed 112 healthy subjects, comprising 39 individuals from an unexposed
area (Cotorra municipality) and 73 residents from the "La Mojana’ region, known for a high Hg contamination
and intense gold mining activities. The findings revealed a significant increase in micronuclei (MNBN),
nucleoplasmic bridges (NPB), and frequencies of necrotic and apoptotic cells in binucleated cells among
individuals living in proximity to ASGM areas. Hair samples indicated elevated levels of toxic elements such
as Pb, Hg, As, Cd, and Ba in exposed residents, while essential elements like Mg, Mn, V, and Sr showed a
similar pattern. Positive associations were observed between Hg exposure and MNBN, whereas increased Mn
and Pb levels correlated with NPB. Considering MNBN frequency as a predictive biomarker of cancer risk,
our results underscore the potential risks posed by this economic activity and multi-elemental exposure to
environmentally exposed communities. This emphasizes the critical need for further research in this specific
area to inform governmental decision-making.
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Introduction

Liquid crystal monomers (LCMs) are persistent, bio-accumulative, and toxic substances widely used in
liquid crystal displays of smart devices. However, little has been known about the human exposure and health
risks of LCMs. Here, the human exposure characteristics of LCMs and their mechanisms to cross the skin
barrier were explored.

Methods

A suite of 60 LCMs were selected as target compounds. A total of 149 dust samples and 43 paired
hand-forehead wipe samples of workers were collected from October to November 2020 in an e-waste recycling
industrial park in central China. Forty-eight indoor and ninety-seven outdoor dust samples were collected
across mainland China from March to August 2017. The estimated daily intake (EDI) based on the above
samples was evaluated to assess the workers” and residents” exposure risks of LCMs. Three-dimensional
human skin equivalents were used to quantitatively assess the percutaneous penetration of LCMs. Transporters
in the skin were explored via molecular docking analysis.

Results

LCMs were widely detected not only in e-waste areas but also in residents both indoors and outdoors.
The median EDI of the total LCMs (XLCMs) via dust ingestion and dermal contact of workers were 48.3 and
16.5 ng/kg body weight/day, respectively, indicating a high occupational exposure risk of LCMs. The median
EDI of XLCMs via dust ingestion, dermal contact, and inhalation of residents were 1.50 x 1072,2.90 x 1072,
and 8.57 x 10~° ng/kg body weight/day, suggesting exposure risks of LCMs to residents. LCMs with higher
log Kow and molecular weight had more difficulty in crossing the skin barrier. Additionally, ABCG2 (an efflux
transporter) may be responsible for the percutaneous penetration of LCMs.

Conclusions

There were exposure risks of LCMs to both workers and residents. Passive diffusion and active transport
may be involved in the percutaneous penetration of LCMs.
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Introduction

The purpose was to determine the distribution of copper (Cu) in topsoils from urban public parks across
Leicester and its rural surroundings (Leicestershire, England).

Methods

A total of 850 topsoil samples were collected (2017-18). 26 composite samples were appropriately prepared
after mixing samples collected per location (18 urban, 8 rural), which were further processed in duplicate. Cu
was measured twice in each of the 52 composite samples by ICP-MS after acid /microwave digestion with nitric
acid (69%)/chlorhydric acid (37%).

Results

Cu was found in all composites examined (LoD = 1.335 mg/kg). Significantly higher levels were found in
the urban areas [43.784 (27.200, 56.190) vs. 32.678 (20.280, 35.710); data presented as median and IQR, in mg/kg;
Peto-Prentice test, x?(1) = 7.4, p-value = 0.007)], which might be logical as this metal is associated with traffic
density. This would be supported by the enrichment factors calculated for rural topsoils (EF = 0.101), which
suggests minimal anthropogenic influence. Moreover, significant differences (p-value = 3E-05) were found
between the four ordinal directions dividing the Leicestershire region monitored to study the distribution of
Cu, showing the following distribution SW (51.345) > NW (43.827) > SE (37.262) > NE (20.052; all medians in
mg/kg), suggesting a wide distribution in Leicestershire. Toxic risks derived from oral, inhalation and dermal
exposure to Cu from topsoils in the urban four ordinal directions and in all rural topsoils monitored were 1,
suggesting minimal non-carcinogenic risks from the exposure to Cu present in topsoils.

Conclusions

Thus, the presence and distribution of Cu in Leicestershire’s topsoils would not represent a significant risk
for the population. In general, the range of Cu found (9.580-101.229 mg/kg) would suggest that the monitored
topsoils were not polluted, if we consider the threshold proposed by the Finnish and Swedish legislations to
denote unpolluted soils (100 mg/kg). However, a continuous monitoring would be recommended to protect
the public.
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Introduction

During each wash of textile materials, millions of natural and plastic microfibers (MFs) are discharged
into wastewater due to the wear and friction generated on fabrics during the washing process. MFs reach
wastewater treatment plants (WWTPs) or are directly released into aquatic bodies (rivers, lakes, lagoons, or
oceans). Up to 20% of these MFs cannot be captured in WWTPs and are likely released directly into aquatic
environments.

Several studies have discussed the environmental and health impacts caused by MFs, which are toxic to
some aquatic organisms and persist in the environment. In this work, we study the effects of synthetic and
natural MFs on the marine microalgae Phaeodactylum tricornutum.

Methods

In this study, we used two types of microfibers, namely MF A, composed of 100% polyester, and MF B,
composed of 100% cotton. Microfibers were obtained via micro-cutting of standard fabrics supplied by the
Center For Test Materials B.V.

A toxicity test was carried out on the marine microalgae following the ISO 10253:2006 Guideline. The
specific growth rates and the percentages of growth inhibition were calculated at 24, 48, and 72 hours.

Results

The results reveal that the specific growth rate of Phaeodactylum tricornutum decreased due to the presence
of MFs.This effect was more pronounced in the case of natural MFs (B) when compared with a control without
MFs. The percentage of growth inhibition was 12.8% for polyester MFs (A), whereas in the case of cotton MFs
(B), it reached 37.1% after 72 hours

Conclusions

Microfibers, both synthetic and natural, have a negative effect on the normal growth of the marine microal-
gae Phaeodactylum tricornutum.

The negative effects of cotton MFs on microalgae are more pronounced compared with those caused by
polyester MFs, probably due to the higher adsorption of nutrients onto natural MFs.
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The presence of polycyclic aromatic hydrocarbons (PAHs) in different environmental matrices has significant
repercussions on ecosystems and human health. There is a need to reunite and revise the available literature to
improve the evaluation of the impact of PAHs on the environment and human health. This work compiles,
for the first time, the concentrations of PAHs in the air, aquatic ecosystems, and soils, with a global overview
of the results from environmental and human biomonitoring studies. The higher incidence of anthropogenic
occupancy is directly associated with the presence of PAHs in the environmental matrices (1344.4-12300 ng/m3
versus 0.03-0.60 ng/m?3 in the air in industrial/urban and rural areas, respectively; 2.00-1.66 x 10" ng/L
and 7.00 x 10~#-1.00x 109 ng/g in the water systems and aquatic sediments from coastal areas, respectively;
0.14-1.77 x 10° ng/g and 1.59-5.87 x 103 ng/g in urban and rural soils, respectively). Benzo(a)pyrene, a carcino-
genic PAH, was found in all the environmental matrices. The potential of some sentinel species (e.g., mosses,
lichens, tree leaves, bivalves, and cephalopods) used as biomonitors in environmental biomonitoring studies is
described. Despite the growing concern about the negative impacts of PAH exposure, more biomonitoring
studies are crucial to characterize the impact of PAHs on the environment and human health and estimate
the associated risks for wildlife and humans. Mitigation and preventive measures for PAH exposure can be
beneficial to protect human health due to the improvement in the human-animal-environment interface.

Funding: This work was funded by project PCIF/SSO/0090/2019 by the Fundagdo para a Ciéncia e a Tecnologia,
Ministério da Ciéncia, Tecnologia e Ensino Superior (FCT-MCTES) through national funds.
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CEEC—Individual 2017 Program Contract CEECIND/03666/2017.
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Background

Several studies have shown associations between respiratory allergies in children and climate variables
such as temperature and relative humidity. However, the effects of average temperature and relative humidity
on different types of children’s allergic diseases have not been comprehensively evaluated so far. This study
aims to assess the impact of temperature and relative humidity variability on children’s allergic diseases and to
identify the critical time window.

Methods

We collected outpatient data on allergen testing in children between July 2020 and January 2022 from the
Affiliated Children’s Hospital of Nanjing Medical University. Logistic regression was used to evaluate the
effect of temperature and relative humidity on allergic diseases. Subgroup analysis by gender was conducted
in different types of allergic diseases, among which propensity score matching was performed for digestive
allergies, and age-specific analysis was performed to identify the critical time window.

Results

We found that total allergies and skin allergies were negatively associated with temperature and positively
associated with relative humidity. While digestive allergies were positively associated with temperature and
negatively associated with relative humidity. Children under 5 years were more susceptible to the effect of
temperature and relative humidity. However, we did not find any association between temperature and relative
humidity with respiratory allergies.

Conclusions

Our study provides evidence that temperature and relative humidity variability may have a greater risk for
the occurrence of allergic diseases in children, especially skin allergies and digestive allergies. Children under
5 years were more susceptible to the effect of temperature and relative humidity.
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Tamoxifen (TAM) is a chemical widely used in hormone therapy to treat hormone receptor-positive breast
cancer (BC). Humans are regularly exposed to xenoestrogens, i.e., chemicals like bisphenol A (BPA) and
endosulfan (END), which mimic the natural endogenous estrogens in many pathways and may potentiate (at
least in theory) BC risk. BPA is one of the most produced chemicals worldwide used in polycarbonate plastic
in food and drink packaging. END is an organochlorine pesticide that, although considered probable and
carcinogenic to humans, is still illegally used in some countries. Both xenoestrogens share similar routes of
exposure to humans through ingestion, and we wonder if such exposure may model the TAM impacts against
BC cells. Therefore, in this study, we aimed to investigate the in vitro cytotoxicity effects of TAM, BPA, and
END in single exposures, followed by the effects of co-exposures (TAM+BPA and TAM+END) on the MCF7
cell line (representative of hormone-positive BC). We intended to study the impact of TAM’s therapy outcome
in ER-positive BC cells when simultaneously exposed to the referred xenoestrogens. The cytotoxic effects were
assessed by MTT and SRB assays, and cells” morphology rates were monitored and photographed during the
experiments. Overall, TAM, BPA, and END showed a reduction in cell viability relative to the control. The
combinations of TAM with BPA and END showed a statistically significant decrease in cell viability compared
to the control and the compounds alone. The results support the notion that BPA and END can be cytotoxic
to MCF?7 alone but also interfere with the TAM effects. The current data call for further research in order
to investigate the modulation of these ubiquitous and xenoestrogenic pollutants over established endocrine
therapies for BC.
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Lead as an environmental pollutant and toxic agent remains to be in the center of attention of specialist
from different areas of medicine and biology.

The aim of work was to study the effect of different doses of lead acetate (LA) on biochemical parameters
and morphological picture of the ovaries in the experiment.

The study was carried out on 40 nonlinear female rats divided into 4 experimental groups: I—control,
II group—rats that during 30 days drink LA solution in the dose of 0.05 mg/kg of body weight, III and IV
group—dose of 10 mg/kg and 60 mg/kg, respectively. The blood of animals and ovaries were taken for
histological and biochemical examination.

It was determined, that LA caused activation of peroxidation of lipids and proteins in the rats, which is
directly dependent on the dose of lead. In response to the activation of free radical oxidation there were changes
in the antioxidant system, which depend on the dose of LA: at a dose of 0.05 mg/kg superoxide dismutase and
catalase activity were increase, at a dose of 60 mg/kg superoxide dismutase and catalase activity significantly
decreased.

Morphological examination showed that structural components of ovary cortex and medulla were changed:
moderately increased blood supply of the cortex and medulla was found in the ovaries of animals given low
doses of LA. Analysis of the state of follicles in the cortex of the ovaries showed that in group IV animals, there
was a slight increase in the number of primordial follicles in non-ovulating ovaries, increase in tunica albuginea
thickness, slight decrease in atretic follicles, the number of follicles in the cortex at all stages of their growth
and development were decreased.

Conclusions

Small doses of lead did not cause the development of endogenous intoxication, in contrast to high doses,
which increased the formation of toxic compounds.
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Introduction

The presence of microplastics in sea salt has become an issue of a public concern due to the potential
negative effects that microplastics could have on human health. Salt, in fact, could be seen as a carrier of
microplastics into organisms. However, the quantification of microplastics in sea salt is still hampered by
methodological limitations. In Italy, there are three important salterns characterised by global relevance, given
the significant export of Italian salt to foreign countries.

Methods

In this work, sea salts collected from Italian salterns were investigated in terms of microplastics contami-
nation. From a methodological point of view, the salt samples were solubilised in MilliQ water and filtered
to extract the microplastics. The microplastics were visually quantify using a stereomicroscope. Hence, the
microparticles present were classified by their morphological characteristic details, like shape, size and colour.
Afterwards, the microparticles isolated were chemically identified using ATR-FTIR and Raman spectroscopy to
assess the polymer type.

Results

The results showed an average of 1653 + 29 microplastics/kg of sea salt. Regarding the shape, 80.6%
of the microplastics had a fiber shape, 18.9% had a fragmented shape, and 2.7% were spheres. The sizes
of the microplastics ranged between 0 and 500 pm, reflecting the presence of a potentially relevant fraction
from a human health perspective. ATR-FTIR and Raman spectroscopy confirmed the plastic nature of the
microparticles. Particularly, polypropylene, polyamide, and polyethylene were the most abundant polymer
types in the samples.

Conclusions

This work confirmed the presence of microplastics in the sea salt samples, with a fraction of “small”
microplastics, which could represent a threat to humans. Further investigations are required to assess the
contamination levels of microplastics in the food chain in depth, as well as their impact on humans.
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Introduction

Uterine myomas are benign tumours that usually grow in the uterus. They are considered an estrogen-
dependent disease which has been associated with an increased expression of estrogen receptor-o.. Exposure to
endocrine disruptor compounds (EDCs) acting as exogenous estrogens, such as cadmium, may be associated
with the development of the disease. The aim of this study was to describe the multielemental profile of
peritoneal fluid (PF), including potentially toxic elements (PTEs) and EDCs such as Pb and Cd in women
presenting with uterine leiomyomas compared to control patients.

Methods

Ten PF samples were collected from female patients from the gynaecology division of San Juan de Alicante
University Hospital, Spain, during laparoscopic surgery for ovarian cysts. PF samples were collected via
aspiration into a sterile syringe, filtered through a 20 pm filter, and transferred to a glass centrifuge tube.
The supernatants were stored in the dark at —20 °C until analysis. The diagnosis of uterine leiomyomas was
confirmed via ultrasonography prior to surgery. Thus, the patients were divided into two groups: leiomyoma
(n: 5) and control group (n: 5). An Agilent 8900 ICP-MS/MS (Agilent Technologies. Santa Clara, CA, USA) was
used to analyse the samples. The clinical history of the patients was investigated to obtain clinical data, and
information regarding lifestyle and exposition to PTEs was collected using a questionnaire (RedCap).

Results

Concerning the elemental profile of PF, some PTEs (Ba, Ni, and V) were found in higher concentrations in
the leiomyoma group. However, EDCs such as Cd and Pb were not quantified in the leilomyoma group.

Conclusions

The preliminary results of our study show that some PTEs, but not EDCs, were found in higher concentra-
tions in the PF of women presenting with uterine leiomyomas. This report reveals that some PTEs could be
involved in the development of the disease, although additional research is needed to confirm these differences.
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Expanding applications on nanomaterial-based products of carbon fiber from research to industry should
be considered on the concern aspects of potential toxicity especially in occupational safety related to the
nano-particulate emission. In order to evaluate this matter as well as their interaction towards biological
for hazardous evaluation, it is important to comprehend and precisely determine their physicochemical
properties. In spite of that, inconclusive data on physicochemical properties still being a stumbling point for an
authoritative framework on nanomaterials to synchronize the relevance of certain physicochemical endpoints
toward toxicological effects. The question arise on which physicochemical endpoints or technological solutions
are currently available to support the requested characterization of nanomaterial-based products. Established
standard test method that could be satisfactory to evaluate physicochemical endpoints has been strategized to
pinpoint such decision framework for nanomaterials assessment. This work encompasses chemical and physical
methods from multiple points of analytical techniques for determination of physicochemical parameters on
nanoparticulate emission within carbon fiber processing laboratory. Microscopic analysis through SEM and
TEM revealed the presence of carbon nanofiber with diameter ranging from 80 to 250 nm with several
aggregation and agglomeration states whereas data from EDS stated the presence of carbon, oxygen and
silicon elements within the collected nano-emission particles. Data from these physicochemical analysis and
concentration of exposure have been synchronized toward formation of control banding within nanomaterial
risk assessment in order to address exposure prevention and risk management in a consistent manner to be
useful and interpretable for future users of nanomaterial risk assessment for such carbon fiber processing.
These data have been synchronized in developing the control banding within nanomaterial risk assessment
toward formation of exposure prevention and risk management in a consistent manner to be practical and
interpretable for future activities in the carbon fiber processing laboratory.
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Plastic waste degrades into small particles, which depending on their size can be classified as microplastics
(0.001-5 mm) or nanoplastics (up to a maximum of 0.001 mm), and which can be transported by air, water and
food. In humans, contamination by these particles occurs through the airways, through contact with personal
products, and through the consumption of food and water. This causes direct or indirect damage to the body’s
homeostasis. Studies carried out in the area of nanoplastics verify that due to their size, these particles have a
capacity for internalization, causing damage to membranes and organelles, inflammation, cytotoxicity, and cell
death, among others.

In addition to these effects per se, nanoplastics are the polymers with the greatest impact on the environment,
as they can absorb and, in this way, act as vectors of highly toxic compounds, such as aromatic hydrocarbons,
heavy metals, persistent organic pollutants (POPs), and endocrine disrupting chemicals (Bisphenol A, Ph-
thalates), among others. In the specific case of POPs, they are directly linked to hormonal, immunological,
neurological, and reproductive dysfunctions. They remain in the environment for a long time and, once
ingested, they have the ability to attach themselves to the body fat, blood, and body fluids of animals and
humans. Packaged products also contain Bisphenol A in their composition, a known endocrine disruptor,
exposure to which is associated with various diseases such as diabetes, polycystic ovary syndrome, infertility,
and uterine fibroids, among others.

In summary, given the ubiquity of plastics in the environment, their potential for transporting other toxic
substances, as well as their versatility of absorption through different routes of exposure, they meet the
conditions to be considered a hazard for human health.
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Background

Previous studies have shown that neonatal cytokines could have harmful effects on allergic diseases in
childhood. However, the impact of maternal exposure to PM; 5 and its components on the development of
fetal immune systems and allergic diseases in childhood remains unclear.

Methods

A total of 482 mother-infant pairs were included. Maternal exposure to PM; 5 and its six main components
was assessed, and 27 kinds of cytokines were detected using heel-prick blood specimens from newborns. Gen-
eral linear regression and weighted quantile sum regression analyses were used to investigate the association
between maternal exposure and neonatal cytokines. The K-means algorithm was used for cluster analysis to
categorize the infants into different groups based on their cytokines. Principle component analysis was then
used to validate it. Finally, general linear regression models and LASSO regression were employed to identify
the associations between neonatal cytokines and eczema in childhood.

Results

Negative associations were observed between maternal exposure to PM; 5 and components with neonatal
IL7 (B = —0.05, 95%CI: (—0.07, —0.03), p 0.001), IL12 (3 = —0.04, 95%CI: (—0.06, —0.01), p = 0.05) and IL13
(B = —0.04, 95%CI: (—0.06, —0.02), p = 0.02) while positive associations with neonatal Eotaxin (3 = 0.17, 95%CI:
(0.09, 0.25), p 0.001), PDGFbb (3 = 0.05, 95%CI: (0.07, 0.23), p = 0.01), MIP1b ( = 0.10, 95%CI: (0.05, 0.15),
p 0.001), RANTES (3 = 0.32, 95%ClI: (0.22, 0.41), p 0.001). Meanwhile, WQS indexes were statistically associated
with all seven neonatal cytokines in both robust and fully adjusted models (p0.001). In addition, children
with higher IL7 (OR = 10.57, 95%CI: (1.60,73.82) , p = 0.02) and lower RANTES (OR = 0.65, 95%CI: (0.43, 0.95),
p = 0.03) levels were significantly associated with an increased risk of eczema in childhood.

Conclusions

Maternal exposure to PM; 5 was associated with neonatal cytokines and had lasting effects on eczema in
childhood. IL7 and RANTES could act as mediators between PM; 5 exposure and eczema in children.
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This study aims to ascertain the oxidative potential (OP) of PM; 5 in Chiang Mai (CM) City, Northern
Thailand, which suffers from severe air pollution involving health risk. The dithiothreitol assay (DTT) was
used to analyze the OP of 53 samples of PM; 5 filters collected between January and April 2021 using a medium-
volume air sampler with a flow rate of 100 L/minute for 24 hours every other day. We analyzed components of
PM; 5 including carbonaceous content [i.e., organic carbon (OC), elemental carbon (EC), water soluble organic
carbon (WSOC)], eight water-soluble inorganic ions (WSIIs), and twenty-one metal components.

The study found that OPPTY (volume-normalized DTT activity) in PMj 5 had an average of 0.13 + 0.01
nmol/min/m? and OPDTTm (mass-normalized DTT activity) of 2.44 + 0.24 pmol/min/ug. OPPTTY was
moderately correlated with carbonaceous components (r = 0.44-0.50, P 0.01), WSIIs components (r = 0.41-0.55,
P 0.01), and metal components (r = 0.40-0.48, P 0.01). There is no significant positive correlation between such
PM, 5 components and the OPDTTm found in this study. Interestingly, moderate positive correlations were
observed between OPPTTV and potassium (K, K*) and WSOC, indicating that these sources were primarily
derived from biomass combustion tracers and secondary organic aerosols, respectively. Moderate positive
correlations were also observed between OPPTTY and secondary ions (NO; ~, NH4"). The redox-active nature
of NO3- produced by gases and free radicals led to OPPTTV associations with secondary ions. Furthermore,
associations were found between OPPTTY and transition metals such as copper (Cu) and iron (Fe), which
contribute to generating oxidative stress.

Our study showed that the OP of PM, 5 is dominated by carbonaceous components from burning biomass,
secondary organic aerosols, and transition metals. Further OP studies of other chemical components in PM; 5
should also be explored to estimate more potential health risks.
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SASTRA Deemed University

Early studies have documented that PM; 5 can not only induce cardiac tissue toxicity, but can adversely
affect the performance of the myocardium and deteriorate its tolerance to withstand ischemia-reperfusion
(IR) injury. The primary factor that contributes to the adverse impacts of PM; 5 exposure on the heart is
subcellular changes, with particular emphasis on mitochondrial dysfunction, inflammation, oxidative stress,
and deterioration of pro-survival signaling pathways. Despite the ongoing efforts to uncover the mechanistic
changes induced in the heart by PM; 5 exposure, no studies have presented strategies for mitigating PMj 5-
induced cardiotoxicity or enhancing the tolerance of the myocardium to withstand IR injury. Considering
the potential of hydrogen sulfide, a gasotransmitter known to protect the heart from pathologies linked to
oxidative stress and mitochondrial dysfunction, we explored the efficacy of H2S in attenuating PM; 5-associated
increased IR injury. Female Wistar rats were exposed to 250 ug/m? of PM, 5 for 3 hours daily for 21 days,
after which the hearts were isolated and mounted on an isolated rat heart apparatus. H2S was administered
directly to the PM; 5-exposed hearts, after which the hearts were subjected to 30 min of ischemia and 60 min
of reperfusion to induce IR injury. Our results revealed that the ability of the PM; 5-exposed myocardium to
withstand IR injury had considerably improved. The pivotal mechanism driving these beneficial changes was
the preservation of mitochondrial function (improved bioenergetics, respiration) along with quality control
mechanisms. The improvement in mitochondrial function was also reflected in terms of reduced oxidative
stress and activation of pro-survival signaling pathways. Based on these findings, we concluded that hydrogen
sulfide holds promise as a potential therapeutic agent for enhancing the myocardium'’s resilience to additional
stressors in the form of IR injury.
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Wastewater management is a complex issue that requires attention due to the presence of harmful pollutants,
toxic particles, and emerging contaminants that originate from industrial activities. These pollutants can
contaminate the soil and surface water, and infiltrate groundwater, posing health risks to humans and animals
alike. The emerging contaminants in wastewater, such as pharmaceuticals, personal care products, pesticides,
and flame retardants, are primarily synthetic organic compounds that pose serious risks to human health and
biota. The demand for freshwater is increasing, which necessitates significant investments in capital and energy
for water treatment plants. This review article explores the innovative use of plants in wastewater treatment,
specifically through bioaccumulation. Various phytoremediation techniques, such as phytovolatilization,
phytoextraction, phytofiltration, rhizofiltration, phytodegradation, phytostabilization, and phytoassimilation,
are explored as sustainable alternatives. Aquatic plants, such as water hyacinth, duckweed, and water lettuce,
stand out for their exceptional phytoremediation capabilities. These plants can be used to remove pollutants
from wastewater, making it safe for reuse or discharge into the environment. The use of plants in wastewater
treatment is a cost-effective and eco-friendly approach that can help address the growing water scarcity problem.
By using phytoremediation techniques, we can reduce the need for expensive and energy-intensive treatment
methods, while also promoting the growth of green spaces in urban areas. This article underscores the potential
of plant-based strategies in wastewater management, emphasizing their role in mitigating environmental
contaminants and safeguarding public health.

© 2024 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ ® article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http:/ /creativecommons.org/licenses/by-nc-nd/4.0/).

51 The 1st International Electronic Conference on Toxics



Session A. Environmental Contaminants and Health

sciforum-085657: Potential Risk of Cyclopiazonic Acid
Toxicity in Kodo Millet (Paspalum scrobiculatum L.)
Poisoning

Mamatha Bhanu L S

Yuvaraj’s College, University of Mysore

Kodo millet, a staple food in North Indjia, is frequently consumed, but its consumption can lead to intoxica-
tion and poisoning. Kodo millet is a rich source of nutrition, with anti-oxidant and medicinal properties, and is
typically cultivated in dry and semi-arid regions. It is often infected by fungal species rather than bacterial
and virus pathogens, causing economic crop loss and adversely affecting grain and fodder yield. Ergot, a
parasitic fungal endophyte found in Kodo millet ear heads, can cause poisoning when consumed. Moreover,
Kodo millet grains are frequently infested with Aspergillus tamarii Kita, which produces a significant amount
of the mycotoxin cyclopiazonic acid (CPA). Cyclopiazonic acid (CPA) is a neurotoxin produced by certain A.
flavus and Aspergillus oryzae strains, which produce aflatoxins. Mycotoxicosis outbreaks in humans are not
well characterized, and the direct correlation between mycotoxin consumption and toxic effects in vivo is not
well established. CPA, a specific inhibitor of sarcoplasmic reticulum Ca2*"ATPase, can adversely affect broiler
chicken health, as demonstrated by toxicological evaluation of aflatoxins and CPA alone or in combination.
Most toxins have reported acute and chronic effects in prokaryotic and eukaryotic systems, including humans,
despite thefact that their specific modes of action are unclear. This review explores fungal pathogens, the
toxicity of CPA to animals and humans, both by itself and in combination with other mycotoxins, as well as
biocontrol strategies and storage methods for better utilization of Kodo grains post harvest.
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Due to global warming, new practices should be adopted in the use of wastewater in the agricultural,
industrial, and urban sectors. In the European context, the countries of the Southern Mediterranean are those
that present the greatest vulnerabilities, and those on which inaction will take the greatest toll.

The regulation approved on 13 May 2020, by the European Parliament establishes minimum requirements
for the reuse of treated urban wastewater, aiming to guarantee an alternative water supply.

Although low concentrations of chemical contaminants may be present in the environment, their effects can
be exacerbated by the presence of other chemical substances, acting as chemical mixtures. In the specific case of
wastewater, studies have reported the presence of biocides, pesticides, dermocosmetic products (including UV
filters), pharmaceuticals, and detergents, among many others, which constitute a mixture of micropollutants
with concentrations ranging between ng/L and ng/L. As individual components, all of these substances are
toxic to humans. Since there is a gap in the risk assessment of chemical mixtures, an interesting proposal would
be the implementation of a combined method comprising the chemical analysis of water and the study of these
mixtures’ potential effects through in vitro exposure to extracts isolated from different wastewaters in culture.
This way, the potential genetic damage and the effects on immunomodulation, inflammation, and several other
biomarkers can be studied at the chemical mixture level.

Even though these practices are not commonly adopted in Portugal and the maximum values of chemical
substances are predetermined, the effects of a mixture are expected to exceed the effects of individual sub-
stances through toxicological reactions such as addition, potentiation, and synergy. Furthermore, through the
phenomenon of globalization, the supply of these foodstuffs in national markets will become a reality, making
food a route of exposure to these substances throughout the food chain.
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During seasonal campaigns in six contrasting urban environments in Greece, PM; 5 filter samples were
collected and analyzed to study the spatiotemporal variability of polycyclic aromatic hydrocarbon (PAH) levels
and examine the link to toxicity and subsequent long-term health impacts expressed using carcinogenic risk
estimates. Sampling sites included a variety of urban background and traffic (Athens, Heraklion, and Ioannina
with approximately 3.5 M, 0.2 M, and 0.15 M inhabitants, respectively), rural (Xanthi, 0.05 M inhabitants) and
port locations (Piraeus and Volos with 0.5 M and 0.15 M inhabitants respectively). When considering the 16 EPA
priority PAH members, quite homogeneous levels were observed across locations during summer, almost
independently of the population (from 0.4 ng m~3 in Xanthi and Ioannina to 0,6 ng m~3 in Heraklion, and
0.8 ng m~3 in Athens). The highest levels during summertime (2.2 ng m~2 and 1.2 ng m~3, respectively) were
observed in Piraeus and Volos, known for their industrial and harbor activities. On the other hand, during
winter, levels were significantly higher compared to summer, with the enhancement ranging from ~12 times for
most of the sites to a striking 95 times for Ioannina, indicating the significant role of local emissions, especially
heating. When solely considering B[a]P, an IARC Group 1 carcinogen and the only EU-regulated PAH, the
winter/summer ratios were ~22 in Athens, Volos, and Xanthi, 50 in Piraeus, and 366 in Ioannina that is afflicted
by severe wood burning pollution events. The identified spatiotemporal contrasts, which are explored for the
first time for PAHs at such a scale in the Eastern Mediterranean, provide important insights into sources and
controlling atmospheric conditions, and reveal large deviations in exposure aggravation among cities, which
also raises an issue of environmental injustice on a national level.
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Introduction

Heavy metals are environmental contaminants and can easily accumulate and biomagnificate in various
species (fishes and mammalians) at the top of the aquatic food chain. Among marine mammalians, the common
dolphin (Stenella coeruleoalba) is used as a sentinel species of environmental pollution. The aim of this study was
to determine the content of toxic metals in organs of Stenella coeruleoalba in comparison with essential elements,
and to assess marine environmental pollution and dolphin health status.

Materials and Methods

Samples of liver, lung, muscle, and skin of Stenella coeruleoalba (n = 18 dolphins) were digested with HNO3
(70%) and H202 (30%) and submitted to analysis in ICP-MS for the determination of toxic (Hg, Cd, Pb, and As)
and potentially toxic (Cr and Ni) metals and essential micro (Se, Zn, Cu, Fe, and Mn) and macro (Na, Ca, K,
and Mg) elements .

Results

The results showed the presence of all analyzed metals, with the highest Hg levels in all dolphin samples.
The correlation between toxic (Hg, Cd, Pb, and As) and potentially toxic (Cr and Ni) metals and essential micro-
elements (Zn, Se, and Cu) was expressed as molar ratios. The ratios were 1 (value considered as a protection
index) for ®©Zn/2’1Hg, 82Se /201Hg, and ®*Cu/?’'Hg and for ®Zn />2Cr, 82Se />2Cr, and ®3*Cu/%?Cr in all organs,
showing that toxic metals cannot be detoxified by these essential metals. However, the concentrations of all
micro and macro elements were normal and predictive of dolphins” health status.

Conclusions

The presence of toxic metals in organs of dolphins is correlated to marine environmental pollution and
influenced by their food habits. The content of micro and macro elements, introduced through diet, informs
dolphins’ health status, although detoxifying essential metals are unable to carry out protective action against
toxic metals, probably due to the deficiency, sequestration, or presence of other pollutants.
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Introduction

Fuxin Fluorochemical Industrial Park is one of the main concentrated fluorochemical facilities in northeast-
ern China. Our previous studies revealed that perfluorooctanoic acid (PFOA) and perfluorobutane sulfonate
(PFBS) were the dominant PFAS contaminants determined in environmental samples around local fluorochemi-
cal facilities, and the levels of those two PFASs generally showed an increasing temporal trend over time.

Method

In this study, 50 paired samples of maternal and cord serum as well as placenta were derived from Fuxin
pregnant women. Twenty-one legacy PFASs were analyzed in all the samples via high-performance liquid
chromatography-tandem mass spectrometry (HPLC-MS/MS), and novel PFASs in all the samples were
beneficial for the method of suspect screening.

Results

A total of 11 categories (49 species) of novel PFASs were identified in all samples, of which 4 categories
(20 species) were discovered in human serum and placenta for the first time, accounting for 90% of maternal
serum and 96% of placenta and umbilical cord serum. Legacy PFASs had median values of 1.2, 1.3, and 1.6 for
mother—placenta transfer (Rm/p), placenta-newborn transfer (Rp/n), and mother-newborn transfer (Rm/n),
respectively. Rm/p, Rp/n, and Rm/n for each novel PFAS were also able to be derived, with median values of
0.9,1.2, and 0.8, respectively.

Conclusions

In summary, of the 11 classes (49 species) of novel PFASs detected, 4 classes (20 species) had never been
reported previously in human blood and placenta samples. Different from legacy PFCAs and PFSAs, most of
the novel PFASs observed in placentas and cord sera had higher levels than those in maternal sera.
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Introduction

Several recent studies have demonstrated that occupational exposure to chemical and biological pollutants
alters the human microbiome. Considering that the respiratory tract is one of the main entry points for foreign
substances into the body, this small review aims to explore the effects that different occupational exposures
have on workers’ respiratory microbiota.

Methodology

A PRISMA-based systematic review search was carried out in Scopus, Medline (PubMed), and Web of
Science databases, through a combination of the following keywords utilizing the operators “AND" and “OR":

Za7i v V7a7i v

“microbiome”, “microbiota”, “respiratory tract”, “airways”, “nasal”, "occupational", and “worker”.

Results and Discussion

Among the selected studies, exposure to biological agents via agricultural or health professionals was the
most studied occupational risk factor and was found to lead to changes in the workers” microbiota. Changes
in oral and nasal microbiota were also detected in workers exposed to chemical agents such as farm workers
exposed to pesticides, cooks exposed to fumes, and facility workers exposed to phthalates. More studies are
needed to understand the role of occupational exposure in changing the microbiota of the respiratory tract and
the health risks associated with this change.

Conclusions

This review highlights how occupational exposure to different chemical or biological agents can promote
the dysbiosis of the respiratory microbiota. This dysbiosis affects the host’s immune response and contributes
to the development of respiratory diseases.
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Introduction

Dithiocarbamate pesticides possess a diverse array of molecular mechanisms, making them multifunc-
tional substances. Among the commonly used dithiocarbamates, there is the fungicide thiram, employed for
safeguarding plants and seeds against fungal diseases. The limited solubility of thiram in water facilitates its
accumulation in the soil, thereby raising concerns about its potential impact on human health. Despite the
widespread use of thiram, there is still a paucity of knowledge regarding its toxic effects on humans. This
study aimed to assess the genotoxic effects of thiram, its influence on cell colony formation, and its effect on the
expression profile of genes associated with proliferation and repair. Additionally, we conducted an analysis of
thiram’s integral epigenetic activity under different time exposures.

Materials and Methods

HeLa TI cells were used in this study. DNA damage was assessed using the DNA comet assay, while the
clonogenic assay was utilized to evaluate the colony-forming ability of cells after thiram treatment. Gene
expression levels were measured using real-time PCR. The epigenetic activity of thiram was assessed by
quantifying the reactivation level of the epigenetically silenced GFP gene utilizing flow cytometry.

Results

Using HeLa TI cells, we observed that thiram significantly increased tail moment in the DNA comet assay
and caused a significant decrease in cell survival as determined by the clonogenic assay. Additionally, thiram
downregulated the gene expression levels of DDB2, ERCC5, LIG4, and WEE1, while upregulating the expression
levels of MCM2, DDIT3, ERCC3, JUN1, and ESR1. The analysis of epigenetic activity revealed that thiram
induced a statistically significant increase in the GFP+ cells amount after exposures of 24, 72, and 96 hours.

Conclusions

Thus, thiram exhibits genotoxic and cytotoxic effects, influences the expression of proliferation and repair
genes, and induces dose- and time-dependent epigenetic modifications in HeLa TI cells. This work was
supported by RSF (23-25-00541).
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The increasing global interest in herbs and spices necessitates a thorough examination of the chemical
hazards associated with their consumption. The objective of this work was to provide an understanding of
the current state and prevalence of chemical contaminants (toxins, heavy metals, and pesticide residues) in
herbs and spices consumed in Europe, facilitating informed decision-making in public health and regulatory
frameworks [1].

Through an extensive literature search, contamination levels of chemical hazards among different herbs
and spices were evaluated. The European Rapid Alert System for Food and Feed (RASFF) has shown 1133
notifications for spices and herbs in the last 10 years (2013-2023). Focusing on the chemical hazards associated
with the consumption of these products, mycotoxins (especially aflatoxins and ochratoxin A) and plant-
derived compounds with potential health implications (e.g., pyrrolizidine alkaloids) were the most often
notified. Nevertheless, besides these naturally occurring compounds, other deliberated added substances
such as artificial unauthorized dyes (e.g., Sudan I, II, III, and IV) that can pose a human health risk have been
identified. Finally, environmental contaminants could be also present in herbs and spices. Pesticide residues
(e.g., chlorpyrifos, carbendazim, bifenthrin) have been notified and studies in terms of their persistence and
adherence to regulatory limits and heavy metals were also investigated focusing on cadmium, lead, and
mercury due to the bioaccumulation abilities of plants. Other environmental contaminants such as dioxins and
dioxin-like polychlorinated biphenyls (dl-PCBs) and polycyclic aromatic hydrocarbons (PAHs) were considered
for the study.

In conclusion, this work contributed to identifying gaps and challenges in regulatory practices and to
the dialogue on the safety and quality of herbs and spices, offering a holistic perspective on toxins, heavy
metals, and pesticide residues and fostering collaboration between all stakeholders to advance in public health
protection in Europe.
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Terpenoids constitute one of the most widespread phytoconstituents, with complex chemical structures,
a plurality of biological activities, and variable pharmacokinetic profiles. The emerging roles of terpenoids
in drug design require an understanding of their ADME /T properties for structure modification and possi-
ble repurposing. This study evaluated the drug-likeness of phytotoxic terpenoids obtained from the Toxic
Plants-Phytotoxins (TPPT) database via in silico prediction of their pharmacokinetic and toxicity profiles. The
TPPT database, comprising 1586 phytotoxins, was filtered to 576 terpenoids. Using Swiss ADME, pkCSM,
and ProTox II webserver tools, Lipinski’s properties and topological polar surface area (TPSA) were predicted
for drug-likeness, alongside their pharmacokinetic profiles and toxicity on various organ endpoints. In total,
9.55% of the terpenoids obeyed Lipinski’s rule of five. None of the compounds inhibited hERG I, while 12.73%
inhibited hERG II, implying that some were cardiotoxic. In addition, 25.45% of the compounds elicited AMES
toxicity; 25.45% caused liver injury; and 32.73% caused skin sensitivity. Furthermore, 72.73% showed high
Caco-2 permeability and 76.36% displayed good skin permeability, implying their suitability for transdermal
drug delivery. P-glycoprotein was extruded by 29.09% of the compounds and inhibited by 34.45%; 47.27% of
the compounds readily crossed the blood-brain barrier, 23.64% penetrated the central nervous system, 56.36%
were sensitive to cytochrome p450 isoenzymes, 36.37% inhibited cytochrome p450 isoenzymes, 49.09% resulted
in immunotoxicity, 1.82% were toxic to cells, 14.55% would cause cancer, and 21.82% showed high tolerated
doses in humans. Most of them showed a high volume of distribution, were free-flowing in plasma, and
demonstrated moderate bioavailability, while all had high intestinal absorption and 78.18% demonstrated good
water solubility. This study identified marrubiin as a drug-like, non-toxic, and highly bioavailable terpenoid
with strong potential for further optimization, and development.
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Introduction

Efficient cancer risk assessment is vital for sustainable practices in pharma, agriculture, and environmental
protection. Traditional animal tests for chemical carcinogenicity are time- and cost-consuming. Ongoing efforts
focus on pioneering alternative approaches to improve accessibility and reliability in cancer risk assessment.

Objectives

This study aimed to develop a scoring function that can rank chemical compounds based on their potential
human carcinogenicity through in silico methods.

Materials & Methods

An ensemble of diverse AI/ML models, including Boosting Machines, Graph Neural Networks, and Large
Language Models was used to predict endpoints associated with carcinogenicity, including in vitro mutagenicity,
in vitro and in vivo clastogenicity/aneugenicity, and rodent carcinogenicity. The risk-score function was
developed by applying a weighting strategy to every endpoint. The datasets of human carcinogenic and
non-carcinogenic chemicals were used to evaluate the performance of risk-score, the p-value was estimated to
indicate the significance of the difference.

Results

It was shown that the mean risk-score values differ significantly (p0.0001) between human carcinogens
and non-carcinogens. The accuracy to predict human carcinogens was 73%, which was slightly lower than the
76% accuracy achieved in experimental carcinogenicity studies in mice, while significantly surpassing the 65%
accuracy obtained in studies with rats.

Conclusions

The devised risk score evaluates the potential of chemicals to induce cancer in humans in silico by inte-
grating information from diverse cancer-related test results, providing an approach nearly as accurate as in
vivo experiments. Due to its speed and efficiency, the developed approach can effectively be employed for
screening of large quantities of chemicals. The developed risk score focuses on genotoxic carcinogens. It is
anticipated to enhance the versatility and applicability of the approach through the inclusion of additional
endpoints associated with non-genotoxic carcinogenesis, as well as by implementing more sophisticated AI/ML
technologies, such as multi-task learning.
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Leishmaniases are complex diseases prevalent in (sub)tropical regions, caused by the protozoan Leishmania
spp. and transmitted by phlebotomine sandflies. With visceral and cutaneous manifestations, they affect
2 million people annually, resulting in 70,000 deaths, classified by the WHO as a global cause of death
from infectious diseases. Tripanothione Reductase (TR), EC 1.8.1.1, a crucial enzyme in the parasite’s redox
metabolism, emerges as a therapeutic target, and its inhibition can disrupt redox balance, leading to the
parasite’s death. Current treatment is based on amphotericin B, pentamidine, and meglumine antimony,
with a limited understanding of its mechanism of action and severe side effects. In this context, the present
study aims to explore Schiff base compounds, either found in nature or synthesized, as promising sources
that need to be investigated. These compounds are characterized by a double bond between carbon and
nitrogen atoms, which can combine with alkyl or aryl groups. Thirty-two structures from the PubChem
database were selected and compared to commercial inhibitors. The emerging therapeutic evaluation was
investigated using in silico molecular docking methods against the protein with PDB code 2JK6, employing
AutoDock Vina and PLIP for interaction analysis and toxicity assessments. Virtual screening with a library of
32 Schiff base compounds showed promise, with notable compounds such as 3-Quinolinamine (6G = —10.5
kcal/mol), 1,3-bis[(E)-(2-amino-4-ethyl-5-hydroxy-phenyl)methyleneamino]urea (6G = —10.4 kcal/mol), and
Naphtaldehyde disulfide Schiff base (6G of -9.8 kcal/mol) demonstrating significant affinities with Leishmania
infantum TR, surpassing commercial inhibitors (amphotericin B with éG = —9 kcal /mol; pentamidine with
6G = —8.8 kcal/mol; meglumine antimony with /G = —5.9 kcal/mol). To assess the safety of the highlighted
compounds, a toxicity screening was conducted, concluding the efficacy of Schiff base compounds against TR
protein as alternatives to conventional treatment for leishmaniasis based on computational studies.
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Organophosphate compounds are one of the leading causes of death due to poisoning worldwide due
to their easy accessibility as insectides and pesticides. Ninety-five percent of pesticide poisonings occur in
developing countries, especially in the Asia—Pacific region. Moreover, in countries like India, pesticides are one
of the most commonly used suicidal poisons because of their easy accessibility. Agriculture being the country’s
main source of occupation, pesticides are easily accessible throughout India. Organophosphorus toxicity can
commonly occur due to household pesticide use or due to occupational exposure. Though rare, accidental
poisoning can occur in people working in the pesticide industry, farmers, and sometimes in the general
population. Organophosphorus compounds are absorbed by all routes and cause fatality unless treated with
the appropriate antidote. Suicidal poisoning will usually be by ingestion, whereas accidental poisoning will be
either inhalational or dermal. Homicidal poisoning cases with the use of organophosphorus compounds have
also been reported in the literature. People may become unknowing victims of these chemicals. The dermal
absorption of these compounds is common, but it rarely results in fatality. Acute poisoning is common after
oral, respiratory, or dermal exposure to low-volatility or high-volatility pesticides. We present an accidental
fatal case of organophosphorus poisoning wherein the mode of entry was through dermal absorption.
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Oxycodone hydrochloride is a semi-synthetic product derived from thebaine, an alkaloid derived from
poppy plants. It is indicated in cases of intense pain. These treatments are not without side effects such as
sexual behavior disorders. Data on the use of oxycodone hydrochloride on reproductive functions are limited,
including its effect on fertility. General objective: To evaluate the effects of oxycodone hydrochloride on
hormonal and sperm parameters in male Wistar rats.

Materials and Methods

A total of 12 male Wistar rats weighing between 100 and 300 g were selected. We formed three groups, each
comprising four male wistar rats: (1) control group having consumed distilled water, (2) group having received
5 mg/kg of oxycodone hydrochloride, and (3) group having received 10 mg /kg of oxycodone hydrochloride.
The animals were treated for thirty days using gavage. At the end of the treatment, the animals in each group
were anesthetized, followed by blood sampling (retro orbital) and organs after dissection. Then, an exploration
of hormonal and sperm parameters was performed.

Results

Oxycodone hydrochloride significantly modifies the weight of the testicles, prostate, and epididymis. The
results show necrospermia, with a significant difference in the batches treated with oxycodone hydrochloride
at the respective doses. The presence of oligospermia, asthenospermia, and teratospermia was also observed in
the batches treated at the respective doses. Our results reveal a significant decrease in testosterone levels.

Conclusions

The prolonged administration of oxycodone hydrochloride at doses of 5 and 10 mg/kg to male Wistar rats
modifies testicular weight, and leads to a depletion of hormonal and sperm parameters.
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The influence of valproic acid on murine fertility and offspring is well documented: VPA reduces both
fertility rate (by 25%) and the number of fetuses. In addition, VPA causes behavioral alterations in rodents
similar to the symptoms observed in autism.

General objective: To evaluate the effects of valproic acid on hormonal and sperm parameters in male Wistar
rats. Materials and methods: A total of 24 male Wistar rats weighing between 100 and 300 g were selected. We
formed three batches comprising eight male Wistar rats each: (1) a control batch that consumed distilled water;
(2) a batch that received 200 mg/kg of AVP; and (3) a batch thatreceived 400 mg/kg of AVP. The animals were
treated for thirty days viagavage. At the end of the treatment, the animals in each group were anesthetized,
followed by blood sampling (retro-orbital) and organ dissection. Then,their hormonal and sperm parameters
were explored.

Results

AVP significantly modifies the weight of the testicles, prostate, epididymis, and spermiduct. The results
show necrospermia with a significant difference in the batches treated with AVP at the respective doses as well
as the presence of asthenospermia and oligospermia in the batches treated with the respective doses of AVP.
Our results reveal a significant decrease in testosterone levels and a non-significant decrease in FSH and LH.

Conclusions

Prolonged administration of AVP at doses of 200 and 400 mg/kg to male Wistar rats modifies the weight of
the testes and the prostate, leading to a depletion of hormonal and sperm parameters.
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Peptides are promising drug development frameworks thanks to their high target selectivity, tolerability,
and relatively low production cost. However, despite the fact that several thousand potentially therapeutic
peptides have been reported, until 2018, only about sixty had been approved in the United States, Europe,
and Japan. Toxic effects, including hemolysis, have been identified as the primary challenge that hinders the
development of promising peptide drugs. To overcome this obstacle, we propose a novel approach based
on complex network science, interactive data mining, and multi-query similarity searching (MQSS) to gain
a better understanding of the chemical space of hemolytic peptides. By leveraging these techniques, we aim
to design more effective peptide drugs with reduced hemolytic activity, thus facilitating the development of
safer and more efficient therapies. Metadata networks (METNs) were used to systematically identify and
characterize general patterns that are commonly associated with hemolytic peptides. In addition, half-space
proximal networks (HSPNs) were constructed using five different two-way dissimilarity measures with the
aim of effectively representing the hemolytic peptide space. Then, the best candidate HSPNs were used to
extract various scaffolds that capture information on almost the entire chemical space while avoiding peptide
overrepresentation. These scaffolds were used to develop MQSS models for predicting the hemolytic toxicity
of peptide sequences. Our best model outperformed state-of-the-art machine learning (ML)-based models,
achieving an MCC equal to 0.99. This model was used to characterize the prevalence of hemolytic toxicity
on therapeutic peptides. We found that the number of reported hemolytic peptides might be 3.9-fold lower
than their actual number. Finally, by means of an alignment-free approach, we reported 47 putative hemolytic
motifs, which might provide hints about the mechanisms of hemolysis and can also be used as toxic signatures
when developing novel peptide-based drugs.
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The development of new therapeutic compounds is of great importance today due to the growing challenge
of drug resistance. However, this process is complex, expensive, and time-consuming. Recently, in silico
methods have been widely used to predict the toxicity of drug candidates and analyze their properties,
such as Absorption, Distribution, Metabolism and Excretion (ADME), in a virtual environment, saving time
and resources. This computational approach allows comprehensive evaluation of potential adverse effects
and toxicity risks, enabling researchers to prioritize compounds with favorable safety profiles early in the
development stage. In this study, we present an assessment of the ADME properties and toxicity of two
novel hybrid molecules A and B incorporating 2-quinolone, 1,2,3-triazole and benzimidazole moieties in one
scaffold, both displaying higher potency against E. coli compared to ampicillin. In terms of pharmacokinetics,
compounds A and B have high gastrointestinal absorption and demonstrated a non-blood-brain barrier
permanent, indicating low risk of neurological side effects. The in silico toxicity prediction showed that hybrids
A and B are not cytotoxic nor carcinogenic, and don’t interact with mitochondrial membrane potential (MMP).
Nevertheless, both compounds were predicted to be mildly hepatotoxic and mutagenic with probabilities of
0.50-0.52. Moreover, A and B were found to be immunotoxic with the probability score of 0.97. Additionally,
the tested derivatives A and B showed LD50 with 1000 mg/kg and thus belong to class IV in toxicity. The
results obtained provide a foundation for advancing further research and the development of innovative
antibiotic drugs with enhanced efficacy and reduced toxicity.

© 2024 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ ® article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http:/ /creativecommons.org/licenses/by-nc-nd/4.0/).

The 1st International Electronic Conference on Toxics 68



Session B. Drugs Toxicity and Safety

sciforum-085726: Neurotoxicity of Valproic Acid in Wistar
Rats: Effects on Memory

Archange Michel Emmanuel Mboungou Malonga

Student at the Faculty of Health Sciences of Marien NGOUABI in Congo

Introduction
Memory is the function that allows us to integrate, retain, and restore information to interact with our

environment. Several neural networks are taken into account in multiple forms of memorization. The influence
of valproic acid on neurodevelopment is documented. VPA causes behavioral alterations in rodents.

General Objective

To evaluate the neurotoxicity effects of valproic acid on the memory ofWistar rats. Materials and methods:
A total of 48 Wistar rats were divided into three groups: (1) the distilled water group, (2) the VPA 200 mg/kg
group, and (3) the VPA 400 m/kg group. The products were administered daily by gavage for thirty days.
After treatment, all animals were subjected to behavioral tests, including memory tests. Rats were selected from
each batch for histologically oriented necropsies and for mating with untreated rats. The young rats resulting
from matings were subjected to behavioral tests.

Results

The variables of the different behavioral tests were noted. Rats exposed to VPA and the young rats born to
it showed a significant decrease in success rate and performance on behavioral tests. The results revealed stress
and anxiety. Histological abnormalities were observed in the VPA-exposed groups.

Conclusions

VPA administered to Wistar rats at the doses studied causes memory alterations. This exposure results in
behavioral abnormalities, reduced pass rates on memory tests, stress, and seizures in VPA-treated rats.
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Introduction

Although herbs are widely used and considered safe, they can be toxic, especially during pregnancy. Most
reports of toxic plants are the result of misidentification of the plants in sales records or improper preparation
and handling by untrained staff. Therefore, these plants are best managed by experienced staff. Medicinal plant
uses can be particularly advantageous to low-income patients, as drug treatment is expensive. It is important
for doctors to understand the composition, benefits, and potential toxic effects of the herbs that they dispense
and prescribe and to provide preventive and safe treatment. Pregnant women will continue to be a major target
for teratological screening for at least the next few years.

Method

Toxicology testing includes pharmacological safety, immunotoxicity and antigenicity, endocrine toxicity,
gastrointestinal toxicity, enterotoxicity, nephrotoxicity, hepatotoxicity, and drug studies. Phytochemicals and
their metabolites are known to cause uterine contractions and hormonal imbalances, leading to miscarriage.

Conclusions

Advances in new technologies have revolutionized our understanding of biology and may facilitate deci-
sions regarding the identification of teratogens. Serious illnesses during pregnancy pose exceptional challenges
to healthcare providers because they have the potential to harm the mother and fetus. Teratogenic effects from
poisons or antibiotics can be life-threatening. Plants such as acacia, ailanthus, aloe vera, aristolochia, areca nut,
bamboo, cassia, ragweed, lemongrass, and racemic black cohosh should be avoided during pregnancy.

Results

A recent international study found that only 22% of medicinal plants used by pregnant women were safe to
use during pregnancy. Similarly, a study conducted in Asia found that only 39% of the most commonly used
medicinal plants by pregnant women were safe to use during pregnancy
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Introduction

Year by year, the field of psychiatry faces an escalating crisis, particularly concerning children and ado-
lescents. This crisis stems from the rising prevalence of mental disorders among the population and the
constrained access to professional psychiatric and psychological assistance. The global impact of the COVID-19
pandemic, coupled with the associated social isolation, has further exacerbated this trend. The surge in mental
disorders has also coincided with an increase in suicide attempts. Over the past few years, scientific reports
have emerged on the utilization of online-acquired "suicide kits” for self-harm. These kits typically consist
of various compounds with distinct mechanisms of action, whose simultaneous use may induce severe, life-
threatening effects. Additionally, there is evidence that adolescents can learn to assemble such "kits” through
internet forums.

Method

Post-mortem biological matrices and evidence found at the scene were subjected to analysis using a
variety of techniques, including LC-MS/MS, GC-MS/MS, and HS-GC-FID/FID. This comprehensive approach
covered a broad spectrum of substances, encompassing drugs, illicit substances, NPS, and volatile compounds.
Information pertaining to the circumstances of death was obtained from prosecutors or judicial authorities.

Results

The authors will scrutinize the causes of death concerning the composition of “suicide kits,” explaining the
mode of action, toxicity, and concentrations of the substances identified in post-mortem matrices. Challenges
in interpretation arising from factors such as inappropriate collection and storage conditions of post-mortem
materials and the instability of xenobiotics will be discussed.

Conclusions

The authors’ toxicological findings corroborate recorded suicide cases, involving both purchased "suicide
kits” and self-composed multi-xenobiotic mixtures. In instances of suspected suicidal death resulting from
xenobiotics, the authors recommend conducting potentially extensive toxicological analyses utilizing various
analytical techniques. The final interpretation of toxicological results must hinge on a thorough understand-
ing of the entire case file, underscoring the necessity for close collaboration among forensic toxicologists,
pathologists, and judicial authorities.
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Introduction

The discovery of antibiotics saves millions of lives worldwide, but in recent years bacterial antibiotic
resistance has become a growing global problem as bacteria have become increasingly able to adapt to all
known antibiotics. Projections have shown that in 2019, more than 4.9 million people worldwide died directly
or indirectly as a result of antibiotic resistance. Therefore, it is crucial to discover new antibacterial agents that
have therapeutic potential and are non-toxic and drug-safe so that humanity can successfully fight antibiotic
resistance. Since such studies are usually very expensive and disappointing results are a waste of valuable
time, the use of bioinformatics and chemoinformatics tools can help overcome these problems.

Method

SwissADME software was used to assess frans-cinnamaldehyde’s pharmacokinetics, drug-likeness, and
medicinal chemistry friendliness, while potential therapeutic targets in Acinetobacter baumannii were assessed
using the RCSB Protein Data Bank online platform tools and evaluated with a comprehensive review of the
existing literature.

Results

Trans-cinnamaldehyde fulfils the requirements for the number of rotatable bonds and proton acceptors,
which should be readily absorbed in the gut and can cross the blood—brain barrier, but is not a substrate for P-
gp, which contributes to its therapeutic potential as it is not immediately excreted from the body. Theoretically,
it should not be hepatotoxic as it has no inhibitory effect on liver cytochromes. It meets all five of Lipinski’s
rules and, according to these criteria, is a molecule that could have therapeutic effects. The most promising
potential targets in Acinetobacter baumannii are the proteins AbOmpA and bap, where trans-cimetaldehyde
could destabilise membrane integrity and disrupt biofilm formation.

Conclusions

Bioinformatics and chemoinformatics tools can help obtain resources for developing new antibiotics. In
vitro tests need to be performed to confirm the efficacy of trans-cinnamaldehyde as a potential therapeutic
agent against Acinetobacter baumannii.
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Introduction

While certain highly reactive chemicals are neurotoxic at high environmental concentrations, low endoge-
nous concentrations of the same substances are required for normal neurophysiological function.

Methods/Results

Airborne pollutants carbon monoxide, hydrogen sulfide, nitric oxide and cyanide are each employed
as endogenous gasotransmitters [1], while high concentrations are associated with various neurological
disorders. The pyrrole-forming neurotoxic gamma-diketone metabolites of certain aliphatic (n-hexane) and
aromatic solvents (1,2-diethylbenzene) cause axonal polyneuropathy, yet gamma-diketones are present in
solvent-unexposed subjects, and their urinary pyrrole derivatives increase in diabetes mellitus, a major cause
of polyneuropathy [2]. Formaldehyde, the common metabolite of two naturally occurring epi/genotoxic
neurotoxins (MAM, L-BMAA) linked to a prototypical neurodegenerative disease (Western Pacific Amyotrophic
Lateral Sclerosis and Parkinsonism-Dementia Complex) [3], is a neurotoxic and carcinogenic xenobiotic, but
the substance is an indispensable component of one-carbon metabolism essential for biosynthetic reactions
and epigenetic modulation [4]. Elevated levels of endogenous formaldehyde have been linked to Alzheimer
disease [5].

Conclusions

Such considerations suggest that understanding the relationship between the endogenous functions and
effects of such highly reactive chemicals may illuminate both how their endogenous mis-regulation may
contribute to neurological disease and the mechanisms underlying their neurotoxic effects from exposure to
high concentrations. As taught by Paracelsus (1491-1541), the “Poison is in everything, and no thing is without
poison. The dosage makes it either a poison or a remedy” .
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Introduction

The locomotion of fish is considered to be crucial in regulating activities such as prey predation and foraging.
Understanding the swimming patterns of fishes provides deep insights into the underlying neuroethological
and biomechanical mechanisms. The fish locomotion mechanism is predominantly controlled through regulated
fin strokes, which involve correlation between the stroking patterns of the fins (pectoral, dorsal, anal, pelvic
and caudal). However, geometric morphology and hydrodynamics also play a critical role. The aim of our
study is to elucidate whether non-lethal concentrations of arsenic trioxide (As;O3) in the aquatic environment
can affect the swimming pattern of a freshwater-habitant zebrafish (Danio rerio).

Method

A population of zebrafish was exposed to a 1/50 LC50 concentration of As;Os for 7 days. A comparative
assessment of fin stokes per minute was conducted between fishes from uncontaminated and arsenic trioxide-
contaminated water. The stroking frequencies of all the fins were analysed to understand the effect of arsenic
on fish locomotion.

Results

Our result demonstrates that fishes in arsenic-contaminated water manifest more frequency of all fin strokes.
All of the fins move significantly more in a given time frame due to arsenic trioxide contamination. The
alteration of the fin stroke pattern of fishes in a polluted environment is clearly elucidated.

Conclusions

This study clearly indicates that arsenic contamination can be a causative abiotic stressor for the alteration
of neuronal activities, which in turn alters the muscular activities responsible for the movements of fins. Danio
rerio is a promising model to study the environmental pollution and neurotoxicity of arsenic. It is postulated
that enhanced fin activity alters the locomotion pattern as well as the velocity of fish. This study encompasses
the three disciplines of behavioural ecotoxicology, neurotoxicology and biomechanics, highlighting locomotory
abnormalities in fish due to environmental perturbation.
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Triple-negative breast cancer (TNBC) presents poor prognosis, early recurrence, limited therapeutic options,
and high drug resistance, calling for the search of molecules that may serve as new drugs, drug adjuvants,
or scaffolds for drug development. Preussin is a naturally derived compound that reduces cell viability
and proliferation and promotes cell death and cell cycle arrest in 2D cultured cell lines. In this study, we
investigated the effects of preussin isolated from the marine sponge-associated fungi Aspergillus candidus
on the TNBC cell line MDA-MB-231, comparing 2D and 3D cell culture models. Three-dimensional cultures
typically better simulate tumour behaviour in vivo and were generated here using ultra-low adhesion U bottom
plates. Preussin at 25 uM or higher decreased cell viability in 2D (72 h exposure) and 3D cultured cells (96 h
exposure), as assessed with MTT assay. These effects align with the observed decrease in cell proliferation
(above 25 pM of preussin) in both culture models, evaluated with BrdU assay, as well as the increase in late
apoptosis and necrosis at 35 pM for 2D culture and over 25 ntM in 3D culture, as measured via flow cytometry
using Annexin V-PI staining. In agreement with this, apoptosis and necrosis characteristics were observed in
the cells’” ultrastructure after exposure to preussin. With standard and enzymatic versions of the comet assay;,
we excluded the genotoxic effects of preussin at 25 or 35 uM after 2 h and 24 h of exposure. In an in vitro scratch
assay, preussin decreased cell migration in the MDA-MB-231 cell line at a starting concentration of 5 uM. This
study sheds light on the mechanisms underlying preussin’s effects on a TNBC cell line, supporting its value as
an antiproliferative, cytotoxic, and antimigratory agent in a dose-dependent manner in both culture models.
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Introduction

Chronic manganese exposure has been associated with multiple health consequences, including neurologi-
cal, behavioral, and cognitive impairments. However, the precise mechanism of manganese toxicity remains
unclear. The nematode Caenorhabditis elegans, a model organism in environmental toxicology, offers an excel-
lent platform to investigate the role of HIF-1 in manganese-induced toxicity. HIF-1 is a transcription factor that
becomes activated under hypoxic conditions and regulates genes related to cell survival, energy metabolism,
and angiogenesis. In this study, we aimed to explore the involvement of HIF-1 in manganese-induced toxicity
and its potential mechanism.

Methods

We used wild-type Caenorhabditis elegans (N2), HIF-1 mutant nematodes (ZG31), and DAF-16::GFP
nematodes as models for manganese exposure. Low-, medium-, and high-dose groups (10, 20, 50 mM MnCl2)
were set up to observe the regulatory effects of manganese exposure on nematode lifespan and behavior.
Quantitative real-time PCR (qPCR) was used to measure the expression levels of genes such as Daf-16 and
HIF-1 to explore the relationship between HIF-1 and manganese-induced nematode toxicity.

Results

Manganese exposure significantly inhibited the growth of L1-stage nematodes, leading to increased mortal-
ity and decreased bending frequency. As manganese concentration increased, the nematodes’ curvature rate
decreased. Lifespan experiments demonstrated that manganese exposure shortened the nematodes’ lifespan
and decreased the expression of the DAF-16 gene, which is associated with lifespan and aging. Notably,
manganese exposure downregulated the expression of HIF-1 and its downstream genes. However, knockout of
HIF-1 genes alleviated the toxic effects of manganese exposure on the nematodes.

Conclusions

Manganese exposure can damage nematode survival and behavior, possibly through the downregulation of
HIF-1 expression. The role and regulation of HIF-1 in manganese toxicity warrant further investigation.
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Caenorhabditis elegans, manganese exposure, HIF-1
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Background

The purpose of this study was to isolate and identify the active components from E. carica leaves which are
responsible for hepatoprotective activity.

Methods

This study was designed to identify the most active hepatoprotective sub-fractions from the ethyl acetate
fraction of Ficus carica in an in vitro study and evaluate their in vivo hepatoprotective effect in an animal model.
The ethyl acetate fraction was studied in a column, and a total of eight sub-fractions were obtained. The in
vitro hepatoprotective effect of all the sub-fractions was determined on HepG2 cell lines. Toxicity was induced
by CCl4 (Carbon tetrachloride), and silymarin was used as the positive control. Using the results, the most
active sub-fraction was subjected to LC-MS and FI-IR analyses for the identification of bioactive compounds.
The in vivo hepatoprotective effect was determined in mice. Toxicity was induced by CCl4 at the end of the
experiment; the biochemical parameters, such as ALT, AST, ALP, bilirubin and total protein, were estimated in
the sera. The histopathology of the liver tissues was also performed.

Results

The sub-fraction FVI exhibited more significant (P0.05) hepatoprotective activity as compared to those of the
other sub-fractions, which was almost similar to the standard drug silymarin. Six known bioactive compounds
were identified from this sub-fraction after LC-MS analysis. The in vivo hepatoprotective activity of sub-fraction
FVI was evaluated in the CCl4-intoxicated mice. The administration of CCl4 significantly increased the levels
of ALT (Alanine transaminase), AST (Aspartate aminotransferase), ALP (Alkaline phosphatase) and bilirubin
and decreased the total protein content. The treatment with the sub-fraction FVI significantly (p0.05) reversed
the level of these biomarkers toward a normal state at both the doses of 25 mg/kg and 50 mg/kg.

Conclusions

Our findings confirmed the hepatoprotective effect of the ethyl acetate fraction of F. carica. This could be a
good candidate for the development of a natural hepatoprotective drug; the pre-clinical investigation of the
ethyl acetate fraction is recommended.
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Introduction

As a ubiquitous environmental pollutant, methylmercury (MeHg) induces toxic effects in the nervous
system. However, the exact mechanism of its neurotoxicity has not been fully elucidated. Ferroptosis may be
related to methylmercury toxicity and methylmercury-induced ferroptosis may be attenuated by vitamin K.

Methods

PC12 cells with neuron-like characteristics were selected and treated with different concentrations of MeHg
(0,1,2.5,5, and 10 uM) for 6 h. CCK8 was used to detect cell viability; a FerroOrange fluorescent probe was
used to detect the level of free ferrous ions in cells; the microplate method was used to detect the level of
reduced GSH in cells; FSP1, SLC7A11, and GPX4 protein expressions were detected by Western blotting; and
the changes in lipid ROS content in cells were detected by flow cytometry. In the vitamin K intervention
experiment, the MeHg group was treated with 5 uM MeHg for 6 h, the vitamin K + MeHg group was pretreated
with vitamin K (0, 10, 20, 40, 80, and 100 uM) for 1 h and then co-treated with 5 ptM MeHg for 6 h, and the
changes in intracellular lipid ROS content were detected by flow cytometry.

Results

MeHg decreased the viability of PC12 cells in a dose-dependent manner. Meanwhile, the level of free
ferrous ions in cells was significantly increased; the content of lipid ROS in cells was also significantly increased;
the expressions of FSP1, SLC7A11, and GPX4 decreased; and the level of GSH in cells was significantly reduced.
After vitamin K intervention, cell viability increased in a dose-dependent manner compared to the MeHg
group, and intracellular lipid ROS content was significantly reduced after treatment with 80 uM vitamin K.

Conclusions

MeHg can induce ferroptosis in neuron-like cells, and vitamin K intervention can alleviate MeHg-induced
cytotoxicity and ferroptosis; thus, its exact mechanism is worthy of further investigation.
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Introduction

Acrylonitrile (AN) is an important chemical raw material, and it is widely used in the production of
fibers, plastics and resins. Exposure to AN occurs in occupational settings. While exposure to AN can cause
neurotoxicity in bioorganisms, the exact mechanism remains unclear. Hypoxia-inducible factor (HIF) is an
important transcription factor produced under hypoxia. During hypoxia, cytoplasm HIF-1« binds to stably
expressed HIF-13 and is then translocated into the nucleus to bind with the hypoxia-inducible element (HRE).
Multiple downstream target genes are induced.

Methods

CCK assay, LDH release rate, flow cytometry, and Western blot were used to detect the cell viability, toxicity,
apoptosis and expression of related proteins in hippocampal neuronal HT22 cells after exposure to AN. Then,
cells were pretreated with HIF-1o activator cobalt chloride (CoCl2) and BNIP3 overexpression, followed by the
detection of relevant indicators.

Results

We found that the viability of HT22 cells treated with various concentrations of AN (0, 1, 2.5, 5 mM)
was reduced, but LDH release rate, apoptosis, and ROS were significantly enhanced. The results of Western
blotting showed that the expression of HIF-1x and its downstream proteins, including glucose transporter 1,
erythropoietin, Bnip3 and NIX were decreased. In addition, due to HIF-1oc CoCl2 pretreatment, cell viability
and expression of HIF-1x and downstream proteins were increased. CoCl2 increased the expression of
BNIP3, TOM20 and BCL2 and decreased the expression of the pro-apoptosis protein BAX. However, HIF-1o
inhibitor dimethoxyestradiol (2MEOE2) showed opposite results. Furthermore, we found that cell viability
was significantly increased after pretreatment, with BNIP3 overexpression, increased ATP content, and co-
localization of BNIP3 and LC3 seen in confocal microscopy. While the expression of TOM20 decreased, the
expression of LC3B and Beclin1 increased significantly, indicating that BNIP3 mitophagy may be involved in
the process.

Conclusions

The HIF-1a-BNIP3 pathway may participate in the neurotoxic mechanism of AN, providing an effective
treatment strategy for clinical AN poisoning.
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Despite a well-established direct toxic effect on renal cells by alcohol, there is a dose-dependent positive
effect of alcohol consumption salutary to common laboratory parameters related to kidney performance.
Alcohol also impacts thyroid hormones, and thyroid status modulates kidney function. The modulation of
kidney parameters with thyrotropin (ITSH) and thyroid status indicates a possible interaction between alcohol,
kidney, and thyroid functions.

This retrospective study was conducted to test the hypothesis that some portion of the positive correlation
between alcohol use and estimated glomerular filtration rate (¢GFR) is mediated indirectly via alcohol’s effect
on thyroid hormones. We reviewed the electronic medical record of 767 hospitalized adult patients free of
thyroid disorders who received medical care in the Mayo Clinic Health System from June 2019 through June
2022 and had blood alcohol concentration (BAC), serum TSH, and serum creatinine measured during the
hospitalization. We calculated the eGFR using both the Isotope-Dilution Mass Spectrometry (IDMS)-traceable
Modification of Diet in Renal Disease (MDRD) study equation and the Chronic Kidney Disease Epidemiology
Collaboration (CKD-EPI) Creatinine equation. We found in both males and females a positive correlation
between BAC and eGFR and a negative correlation between BAC and TSH and between TSH and eGFR. Using
mediation analysis, we found a direct effect of BAC on eGFR in both males and females (using MDRD equation:
males vs. females: b = 0.047, P0.001 vs. b = 0.026, p = 0.02) (using CKD-EPI equation: males vs. females: b =
0.018, P0.001 vs. b = 0.032, p = 0.007). However, we found that TSH mediates an indirect effect of BAC on eGFR
only in males (using MDRD equation: males vs. females: b = 0.01, p = 0.004 vs. b = 0.0026,p = 0.189) (using
CKD-EPI equation: males vs. females: b = 0.0035, P = 0.03 vs. b = 0.003, p = 0.18). Our results demonstrate a
positive direct effect of alcohol use and kidney performance. In males, this effect is partially mediated by TSH.
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Introduction

In recent years, several toxicological studies concerning pollutants have focused on the joint toxicological
assessment of co-pollutants, revealing that multiple interactions between toxics can appear and need to be
described. In the case of surfactants, while individual studies of them can provide valuable information, they
may not reflect real-world exposure to multiple surfactants at once. Synergistic or antagonistic effects stem
from the combined toxicity of surfactants, meaning that combined effects are greater or lower than the sum of
the individual effects.

In this work, we study the joint toxicity effects of anionic and non-ionic surfactants to bacteria microcrus-
taceans Daphnia magna. The type of action (concentration addition or response addition) and the possible
related antagonistic or synergistic toxic effects are described.

Materials and Methods

Surfactants: Anionic surfactant ether carboxylic derivatives (EC-R12-14E3, EC-R12-14E10, and EC-R8E8) and
amine-oxide-based non-ionic surfactants (AO-R14, AO-R12, and AO-Cocoamido) (supplied by Kao Corporation
S.A., Tokyo, Japan) were used. Individual and binary mixtures (1:1) of the surfactants were tested. Toxicity
tests: Toxicity was tested using microcrustaceans D. magna and according to the guideline UNE-EN ISO 6341.

Results

The toxicity test of binary mixtures (1:1) reveals that concentration addition can be expected for mixtures of
the most toxic surfactants from the same family (EC-EC-R12-14E10 + EC-R12-14E3, and AO-R14 + AO-R12),
whereas response addition can be expected for the mixture EC-EC-R8E8 + EC-R12-14E3. Antagonism effects,
less toxic than the expected, were identified for mixtures including AO-Cocoamido, but a synergism effect was
identified for the mixture of EC-EC-R12-14E3 + AO-R14.

Conclusions

- Antagonisms effects were identified for some mixtures of ether carboxylic derivatives and amine-oxide-
based surfactants.

- Mixtures showing antagonism effects are preferred for the selection of surfactants in the formulation of
more eco-friendly products.
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Fish are either acutely or chronically exposed to numerous aquatic contaminants, including polycyclic
aromatic hydrocarbons (PAHs), and increased water temperatures due to global warming. Both stressors
may impact many of their biochemical and physiological processes, including hepatic metabolism. Combined
effects of temperature and xenobiotics can exist, and little is known about these interactions. Fish liver-derived
models, including well-established cell lines, can be employed to better understand these connections . The
rainbow trout (Oncorhynchus mykiss) liver RTL-W1 cell line has been used to study the effects of PAHs. To
test if this cell line, cultured in monolayer (2D), can be utilised as a model to study mixed effects of PAHs and
temperature, we exposed RTL-WT1 cells (72 h) at 18 °C and 21 °C (simulating warming) to benzo[k]fluoranthene
(B[k]F), at 10 nM and 100 nM. After PAH exposures, cell density and viability were assessed (through trypan
blue exclusion and LDH assays). The gene expression of detoxification targets (cytochrome P450 (CYP)1A,
CYP3A27, glutathione S-transferase omega 1 (GST), uridine diphosphate (UDP)-glucuronosyltransferase (UGT),
catalase (CAT), and multidrug resistance-associated protein 2 (MRP2)), was analysed using RT-qPCR. B[K]F at
10 and 100 nM reduced cell density but did not affect cell viability. Temperature did not seem to influence cell
density and viability. LDH leakage was higher at 21 °C than at 18 °C. CYP1A, CYP3A27, and UGT expression
was increased, compared with the control, by both concentrations of B[k]F. GST and MRP2 gene expression
was increased by B[k]F100. CAT mRNA levels were higher at 21 °C than at 18 °C. There were no statistically
significant interactions between PAHs and temperature over the assessed targets. Overall, the RTL-W1 in 2D
culture can potentially unravel the liver effects of toxicants in a global warming scenario.

Funding: FCT strategic funding UIDB/04423/2020 and UIDP/04423/2020 to CIIMAR/CIMAR.
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Introduction

Unicellular microorganisms may present different defence and survival strategies, when exposed to pollu-
tants or adverse environments. For instance, the microalgae belonging to the genera Chlamydomonas, Chlorella,
and Dunaliella, in response to high salinity or toxics, can form a structure (comprising non-motile cells sur-
rounded by a matrix of polysaccharides) called “palmelloid”, due to its similarity with the morphology of the
alga Palmella.

Objectives

This work aimed to verify the formation of a palmelloid-like (multinucleated) phenotype in the freshwater
microalgae Raphidocelis subcapitata caused by exposure to inorganic or organic pollutants. The kinetics of the
formation of the palmelloid-like phenotype and its reversibility were also studied.

Method

The microalga was incubated with heavy metals (Cd or Zn) and organic compounds (the antibiotic ery-
thromycin (ERY) or the herbicide metolachlor (MET)) at various concentrations. After 24, 48, and 72 h, the
palmelloid-like phenotype formation was evaluated.

Results

In the absence of stress or when exposed to ERY or Zn up to 200 pgL~! (where growth was reduced or
halted), R. subcapitata exhibited, primarily, a single nucleus. At sub-lethal and environmentally relevant
concentrations of MET (100-200 ng_l) or Cd (200 ng_l), the alga transitioned to a multinucleated state,
similar to the “palmelloid” morphology observed in different green algae. The multinucleated state was
reversed when the microalgae were re-inoculated in a fresh medium (without pollutants).

Conclusions

The development of a palmelloid-like phenotype in R. subcapitata when exposed to sub-lethal levels of
inorganic or organic pollutants is not a universal defence and response strategy to stress, as it depends on
the pollutant, its concentration, and the duration of the exposure. The multinucleated state is a reversible
process. The insights provided in this study contribute to increasing the knowledge of the strategies used by R.
subcapitata to manage severe stress induced by pollutants.
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Introduction

Arsenic is a natural toxin which is widely distributed in the environment, incurring diverse toxicities
and health problems. Previous studies have shown that long non-coding RNAs (LncRNAs) are reported to
contribute to As-induced adverse effects. LncRNAs are involved in the development of nerve injury, generally
acting as sponges for microRNAs (miRNAs). This study aimed to investigate the competitive endogenous
RNA (ceRNA) regulatory networks associated with arsenic-induced nerve damage.

Methods

A total of 40 male Wistar rats were exposed to different doses of arsenic for 12 weeks, and samples were
collected for pathological observation and high-throughput sequencing. The ceRNA network was constructed
using Cytoscape, and key genes were identified through the PPI network and CytoHubba methods. A real-time
quantitative PCR assay was performed to validate gene expression levels.

Results

The results showed subchronic exposure to arsenic in drinking water resulted in pathological and ultrastruc-
tural damage to hippocampal tissue, including changes in neuron morphology, mitochondria, and synapses.
Exposure to arsenic resulted in the dysregulation of LncRNA and mRNA expression in the hippocampal tissues
of rats. These molecules participated in multiple ceRNA axes and formed a network of ceRNAs associated
with nerve injury. This study also verified key molecules within the ceRNA network and provided preliminary
evidence implicating the ENRNOT-00000022622-miR-206-3p-Bdnf axis in the mechanism of neural damage
induced by arsenic in rats.

Conclusions

Subchronic exposure to arsenic in drinking water can cause pathological damage in hippocampal tissue,
resulting in ultrastructural changes in hippocampal mitochondria and synapses. Subchronic arsenic exposure
leads to altered expression of multiple LncRNA and mRNA molecules in the rat hippocampus, involved in
multiple ceRNA axes forming a network associated with nerve damage. Additionally, our study preliminarily
verified arsenic may be involved in the mechanism of nerve injury in rats through the ENSRNOT00000022622-
miR-206-3p-Bdnf axis.
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Introduction

Methaqualone was introduced to the market in the 1960s as a sedative-hypnotic drug, intended as an
alternative to compounds in the barbiturate group. Due to its side effects, as well as increasing recreational
use, methaqualone and its analogs, synthesized for medical purposes, were withdrawn from the market or
never appeared on the market as pharmaceutical products. Given the current state of the market for new
psychoactive substances, the high level of interest in methaqualone and its analogs on dedicated online forums
suggests a significant risk that their abuse could become more widespread in the coming years.

Methods

An ultra-high-performance liquid chromatography-triple quadrupole-tandem mass spectrometry (UHPLC-
QgQ-MS/MS) method was developed to simultaneously determine nine compounds from the methaqualone
group. Biological specimens were prepared using liquid-liquid extraction (LLE) with the use of ethyl acetate at
a pH 9. The quantification of those xenobiotics was performed in blood in multiple reaction monitoring (MRM)
mode. Methaqualone-d7 served as an internal standard. The limit of quantification (LOQ) of the method
was 0.1 or 0.2 ng/mL depending on the substance; precision and accuracy values did not exceed +20%. The
method’s recovery was in the range of 84.2-113.7%.

Results

The developed method allowed for the chromatographic separation of all nine compounds from the
methaqualone group tested, with satisfactory validation parameters. Moreover, the fragmentation mass spectra
presented may contribute to the ability to detect these compounds in routine toxicological analysis.

Conclusions

The described situation poses a significant problem from the analytical point of view, as well as in terms
of interpretation and forensic toxicological expertise. The developed method will contribute to increased
analytical capabilities and to an enhanced detection of compounds from the methaqualone group that may
appear on the illicit market.

© 2024 by the authors. Licensee MDP]I, Basel, Switzerland. This article is an open access
@ @ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http:/ /creativecommons.org/licenses/by-nc-nd/4.0/).

The 1st International Electronic Conference on Toxics 88



Session D. Identification and Quantification of Toxicants

sciforum-084472: Assessment of Exposure to Metals in
Wheat-Based Sweets: Human Risk Evaluation
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In recent years, there has been a growing concern about the negative impact of unforeseen contaminants
like metals in commonly consumed food items, posing a threat to human well-being. Globally, controlling
food contamination has become a significant issue, given the potential risks it poses to human health. The
goal of the current research is to determine the levels of essential (EMs: Mg, Ca, Mn, Fe, Co, Cu, and Zn) and
potentially toxic metals (PTMs: Al, Cr, Ni, As, Cd, and Pb) in various brands of conventional wheat-based
sweets. One hundred samples were collected and analyzed using flame atomic absorption spectrometry (FAAS)
and inductively coupled plasma-optical emission spectrometry (ICP-OES). Also, the current study aimed at
investigating the distribution, correlation, and multivariate analysis of 13 metals (Mg, Ca, Mn, Fe, Co, Cu, Zn,
Al, Cr, Ni, As, Cd, and Pb).

The obtained metal concentrations were used to calculate the average daily intake (ADI), target hazard
quotients (THQ), hazard indices (HI), carcinogenic risk (CR), and cumulative carcinogenic risk (CCR). The
results also revealed that almost all sweet samples under evaluation had metal concentrations of Mn, Co, Pb,
Cr, and Cd above WHO/FAO permitted levels. The estimated daily intake (EDI) of Ca (7.47 x 10~2) and Cr
(2.05 x 1073) was the highest among essential elements and potentially toxic elements, respectively. The THQ
values were below the threshold level, i.e., 1, whereas the HI values of several sweets were found to be above
the threshold level, i.e., > 1, which can lead to significant health hazards. The CR values for Cu were in the
range of 1.13 x 1074 t0 2.63 x 10~* for several samples, which is at the threshold level.

This study highlights the importance of monitoring essential and potentially toxic elements levels, and
identifies the potential health risks associated with consuming contaminated wheat-based sweets.
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Introduction

oxic heavy metals and metalloids are biohazards, which are known to contaminate the environment.
These environmental contaminants are geologically distributed in several ecosystems and are eventually
bioaccumulated in native habitats of the respective biomes. The aim of our research is to evaluate the deposition
of toxic heavy metals and metalloids in the sediment/soil of a non-industrial rural area.

Methods

The concentration of heavy metals and metalloid(s) was measured from sediment/soil samples in a rural
area of West Bengal, India, by using the Inductively Coupled Plasma Optical Emission Spectroscopy (ICP-OES)
method. Sediments from a pond and the adjacent (connected) agricultural soil were compared to assess the
contamination difference between the ecologically linked sub-environments.

Results

Our results reveal the considerable occurrence of the top listed toxic metalloid arsenic (As), and heavy metals
lead (Pb) and cadmium (Cd) in both sub-environments. The data are analyzed in respect to the comparative
concentration of these elements in the sub-environments along with the calculations of contamination factor,
geo-accumulation index, pollution load index and the potential ecological risk of these elements in the soils.
Our findings indicate the serious contamination of cadmium in both sub-environments; however, cadmium
levels are higher in the agricultural soil.

Conclusions

Metal contamination in soil is an issue of concern for geologists, environmental biologists and ecotoxicolo-
gists. Our work concentrates on the heavy metal /metalloid contamination in the soil of a non-industrialized
rural area. The experiment establishes the fact that a significant deposition of hazardous elements can not
only occur in industrialized urban areas, but also that remote countryside areas are equally prone to toxic
contamination. In fact, contaminated soil in the agricultural fields can create notable safety issues related to
farming products. The pollution profile of non-industrial environments or apparently safe areas should be
given adequate attention by researchers regarding biohazard concerns.
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Tropane alkaloids (TAs), particularly atropine and scopolamine, are hazardous secondary metabolites found
in toxic plants such as those from the Brassicaceae and Solanaceae families. Concerns arise from reported
cases of food poisoning due to these toxins, which often contaminate crops in sustainable farming with limited
herbicide use. TAs, when consumed through teas and herbal teas, exhibit anticholinergic effects. Despite high
contamination, data on TAs in these beverages are scarce. Thus, this study aims to evaluate the presence of
atropine and scopolamine in 33 teas and herbal teas purchased in Portugal and Spain.

Infusions (black, green, white tea, and mixed herbal tea) were prepared, cooled, and purified with a
method previously validated and developed by our group in similar samples [1]. This methodology involved a
microextraction technique (u-SPEed®) with a PS/DVB cartridge, where 5 x 500 pL of sample was loaded and
eluted with methanol (2 x 100 pL) before analysis via HPLC-MS/MS.

Our analysis showed recoveries (at 2.5 ng/mL) of 89-109% for atropine and 73-114% for scopolamine,
and good linearity (0.1-25 ng/mL, R2 0.995-0.998). The method assessed contamination levels in infusions,
revealing that 63.6% of samples contained one or both analytes, with 45.5% exceeding the 0.2 ng/g limit for
liquid herbal infusions.

In addition, the impact of heating conditions on standard solutions (0.2 ng/mL and 4 ng/mL) and naturally
contaminated green, white, and black teas was evaluated by brewing with different boiling times (5 and 10 min)
at 97 °C. The infusion conditions described in the international standard ISO 3103 were also compared with
the contaminated samples. In the experiment with standard solutions, these remained stable under boiling.
In the other experiment, the results showed a higher extraction of the analytes. Overall, this study provides
crucial insights into the contamination levels of TAs and demonstrates that TAs are not degraded as a result of
tea-brewing.
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Introduction

Per- and polyfluoroalkyl substances (PFASs) are a group of anthropogenic chemicals ubiquitously found
in various water bodies around the world. The consumption of drinking water is an important pathway of
human exposure to PFASs. The aim of this study was to investigate the contamination of legacy and novel
PFASs in tap water samples throughout China.

Materials and Methods

Tap water samples were collected from 18 cities of China in 2022. Solid phase extraction was applied for the
sample pretreatment. A target analysis of water extracts was carried out using a UPLC-QQQ-MS/MS, and a
nontarget analysis of water extracts was implemented through a HPLC-QTOF-MS/MS.

Results

Overall, the recoveries of all the target PFAS analytes ranged between 80% and 110%. LODs were between
0.01 and 0.05 ng/mL, while LOQs were between 0.05 and 0.20 ng/mL. XPFASs in tap water were in the range
of 90.2 to 473.1 ng /L (median: 193.3 ng/L). Moreover, X10legacy PFASs ranged between 30.1 and 131.5 ng/L
(median: 64.0 ng/L). Previous studies related to Chinese tap water showed that £10legacy PFASs ranged from
1.4 to 175 ng/L (median: 13.5 ng/L) in 2017 and X17PFAA ranged from 4.49 to 174.93 ng/L (median: 22.12
ng/L) in 2019. Furthermore, 51 emerging PFASs, representing 11 distinct classes, were identified. Particularly,
H-PFCAs, CI-PFCAs, UPFCAs, FTAs, Et-PFSAs, Ke-PFSAs, and UPFAs were discovered in Chinese tap water
for the first time. None of PFAS levels in the tap water samples of China exceeded the regulatory limits for
PFOS (40 ng/L) and PFOA (80 ng/L) issued nationally.

Conclusions

In China, the PFAS levels of tap water were higher than those overseas. ZPFASs in tap water ranged between
90.2 and 473.1 ng/L, with a median of 193.3 ng/L. Legacy PFASs in tap water were no longer dominated by
long-chain PFASs, whereas short-chain and novel PFASs alternatives were extensively determined.
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Read-across is becoming a more and more sophisticated technique, applying multiple metrics to identify
similar substances. Recently we introduced VERA within the VEGAHUB platform (www.vegahub.eu). VERA
was implemented to identify similar substances for two endpoints, carcinogenicity and fish acute toxicity. For
the first endpoint VERA identifies a binary label, while for the second endpoint a continuous value is proposed.
VERA, as in VEGAHUB, uses rules for the adverse effect, molecular groups and structural similarity.

In this study we extended the metrics to investigate the similarity between substances. Several features
useful to compare the behaviour of the chemical compounds on a purely chemical point of view have been
applied, such as polarity, reactivity, steric properties. Physico-chemical properties have been used too. Further-
more, the information about the transformation of one substance into a second one is used. These features,
added to the others already present in VERA, provide a more powerful and flexible system to compare the
behaviour of different substances. A large set of substances is used for the comparison, and for each feature the
potency of the feature is split in three categories (high, medium, and low) and this information is combined for
the different features, to identify the best similar substances. Examples have been investigated for different
applications.
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There is an increasing demand for toxicity testing of chemicals with animal alternatives using new approach
methods (NAMs). At present, there are many established in vitro tests using both primary and continuous cell
cultures. However, few are suitable for evaluating chemical long-term toxicity. A recent advancement using
a more complex three-dimensional (3D) spheroid model, derived from rainbow trout primary hepatocytes
(RT-HEP), has shown potential as it retains physiological properties over an extended period of time.

To determine its suitability within toxicity testing, an extensive characterization of the RT-3D hepatic
cell culture system is required. For this, high-resolution multiphoton fluorescence microscopy (MFM) was
used to examine various parameters like morphology, DNA integrity, and inner-core hypoxia. Additionally,
comprehensive characterization utilizing omics techniques and various bioassays was conducted to assess RT
hepatic 3D spheroids’ response to toxins.

The assessment involved exposure to model chemicals representing different modes of toxicity (MoT),
such as copper, 17 3-ethinyl estradiol (EE2), pyrene, 3,4-dichloroaniline (DCA), and carbonyl cyanide m-
chlorophenyl hydrazone (CCCP). One of the aims of this study was to assess the RT-3D model’s sensitivity,
responsiveness, and reproducibility to the above-mentioned toxins by measuring endpoints such as viability,
metabolic activity, ATP synthesis, vitellogenin (Vg) induction, and oxidative stress and comparing it to in vitro
literature. Furthermore, transcriptomics (RNA-seq) and untargeted metabolomics (mass spectrometry-based)
approaches were employed to unravel the molecular landscape of the 3D spheroids when exposed to chemicals
with diverse MoT.

Preliminary results indicate the reliability ofRT hepatic 3D spheroids in evaluating cytotoxicity, cell mem-
brane integrity, and oxidative stress. Additionally, the absence of hypoxia at the spheroid core was confirmed.
These ongoing characterizations display the potential use of RT hepatic 3D spheroids as an ecotoxicity screening
tool for screening a variety of chemicals with different toxic MoT.
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Introduction

The presence of heavy metals in the environment has been linked to female infertility. Follicular fluid (FF),
which surrounds the developing oocyte in the ovary, can provide valuable insights into the content of a number
of elements. However, there is a lack of comprehensive studies that analyze trace elements in FF samples using
standardized protocols and methods. The objective of this study was to develop a reliable method utilizing
ICP-MS/MS without sample digestion to detect 22 analytes in FF samples.

Methods

Four FF samples (n = 4) were obtained from patients undergoing in vitro fertilization (IVF) treatments.
These were adequately aliquoted and processed. They were subsequently analyzed via ICP-MS/MS, both in
He and no-gas mode. Finally, the data of interest were compiled in a database.

Results

Analyte recovery ranged from 70% to 130%, with better results observed in no-gas mode compared to
He mode. Among the 22 elements analyzed, only 9Be, 140Ce, 111C(d, 13913, 208Ph, and 238U were not detected.
Minor concentrations were observed for 137Ba, 209Bi, %2Co, %°Mn, °Mo, ®ONji, 121Sb, 118Gn, 205T] and 51V, while
intermediate concentrations were found for 7Li and 8Sr. Major concentrations were identified for 52Cy, 8RD,
47T, and % Zn.

Conclusions

A new procedure was developed in this study, with several advantages. One of them is the good results in
terms of the recovery of a wide variety of elements using ICP-MS/MS in thepoorly studied biological matrix
that is follicular fluid. Another advantage is the low amount of sample required to perform the analysis and
the development of a green method where the sample is not digested and not diluted, which allowed us to
avoid the excessive dilution of the concentration of analytes. Moreover, the developed method provides a
novel approach to diagnose and predict health risks in women with gynecological pathologies and to assess
their overall health, including reproductive health.
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Introduction

In this work, a new solvent-based, environmental friendly (greener), and economically viable method
was developed to detect allethrin in blood and urine samples. Allethrin is a synthetic pyrethroid insecticide
commonly used in household products to control flying and mosquito species. Regulatory bodies like the
Environmental Protection Agency (EPA) thoroughly evaluate the products’ safety before approval, taking into
account factors, such as efficacy, formulation safety, and human toxicity. Approval guarantees that the goods
fulfil the safety requirements, instilling trust in their efficiency and appropriate usage. Poisoning can occur on
purpose in many circumstances, including accidents and suicides.

Methodology

The aim of this research was to establish a green(er), budget-friendly, solvent-based method based on a
Vortex-assisted dispersive liquid-liquid micro extraction method combined with a thin-layer chromatography
imaging system. After the extraction process, 20pl extract obtained using the VA-DLLME method was spotted
on a TLC plate and put into a saturated TLC chamber using ethyl acetate: benzene as a developing solvent (1:1
v/v). The developed plate was then kept in a UV chamber under 254 nm radiation and photographed by using
an android phone.

Results

This method was optimized for many variables, including linearity, the limit of detection (LOD), the limit
of quantification (LOQ), accuracy, precision, recovery, and enrichment factor in the urine and blood samples.
This method was found to be linear, with ranges of 1-8 ug/spot in the blood sample and 8-16 pg/spot in the
urine, with R2 of 0.9977 in the blood and 0.9926 in the urine, respectively. Under the optimized condition, the
limit of detection and limit of quantification were found to be in the range of 0.521-0.079 ug/spot.

Conclusions

This novel method of VA-DLLME coupled with a TLC imaging system was successfully developed,
and further, this method was validated. This developed method can help resource-limited laboratories in
determining urine and blood samples. Also, the proposed method was successfully evaluated for its greenness.
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Oral nicotine pouch (NP) products may encourage adult tobacco consumers to switch from cigarettes
to potentially reduced-harm smoke-free products. These products typically consist of nicotine and flavor
ingredients. While many flavor ingredients have been well studied, the data from individual ingredients
could inform the toxicological profile of the product. In this feasibility study, we evaluated flavored NPs that
integrated new approach methodologies (NAMs) into a standard non-clinical test battery to better understand
the mechanisms of any toxicity observed and to pave the way for animal-free testing strategies that can be used
for similar products.

The genotoxic potential of NPs was evaluated in the in vitro micronuclei (MN) assay and the positive
response indicated a potential hazard. Based on individual ingredient assessments and supported by in vitro
testing, we identified maltol and ethyl maltol (“maltols”) as the driver of bioactivity in the in vitro MN assay
for the whole product. Maltols, “Generally Recognized As Safe (GRAS)” for use in foods were reported to
induce in vitro genotoxicity, but do not lead to in vivo sequelae. Studies also suggest that the in vivo (mouse)
genotoxicity of maltols is related to the route of administration. Therefore, we hypothesized and investigated
a dosimetry-based approach to interpret genotoxicity and carcinogenicity outcomes (in vitro versus in vivo)
for maltols. Using open-source PBPK models, we also estimated the Cmax in the target tissue (e.g., plasma)
under in vivo (rodent) exposure conditions and compared the levels to the in vitro concentrations. We also
evaluated the NP in a combined in vivo MN and comet assay in rats following the ICH S2(R1) guidance and
the negative in vivo results which also supported the dosimetry modeling. In summary, integrated approaches
could enable a holistic evaluation of the genotoxic potential of an oral NP, building a case for NAM-based
toxicological assessments without the need for confirmatory in vivo testing.
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The levels of pharmaceuticals have been continuously increasing in aquatic ecosystems over the past decade
due to their extensive use in human and veterinary medicine. Traditional water monitoring methods have been
proven insufficient to capture pollution due to pharmaceuticals because of sensitivity limits, their inability to
monitor every pollutant, and their failure to provide mechanistic insights into the actions of pollutants. To
combat this, new approach methodologies (NAMs) are increasingly introduced as supplementary tools that can
provide sensitive metrics for pollution assessment. In addition, NAMs can bridge the gap in ecotoxicological
information regarding mixtures of pharmaceuticals, which are more commonly found in aquatic ecosystems
versus pharmaceuticals existing alone. In this context, freshwater sentinel species, such as the water flea
known as daphnids, were used to assess the acute effects of a typical pharmaceutical mixture on various
physiological and molecular responses. In addition to mortality, phenotypic and molecular endpoints such
as ingestion rate and enzyme activity were measured to determine the impact of a cocktail of commonly
prescribed pharmaceuticals. Specifically, diclofenac, metformin, gabapentin, amoxicillin, trimethoprim, and
erythromycin were mixed in equal amounts and tested at 0.1, 1, and 10 mg/L. Results showed differences in
mortality, a decrease in feeding, and changes in enzyme activities, thus supporting a distinct pattern in the
physiological responses of daphnids.
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Quantitative Structure-Activity Relationships (QSARs) are mathematical models relating the structure of
molecules with a property, through the use of statistical tools and machine-learning algorithms.! They can be
used to predict toxicological and environmental properties quickly and at a very low cost in comparison to in
vitro and in vivo experiments. Thus, QSAR models are widely applied in different sectors, such as cosmetics
and pharmaceutics.?

We have developed a computational platform, ProtoPRED3, that allows the reliable, easy, fast and user-
friendly prediction of a wide range of toxicological properties of chemical compounds. ProtoPRED only
requires the input of the chemical structure (accepting several formats) and performs predictions in seconds, for
one or several substances. The predictions come along with detailed reports that provide extensive information
about the training and test set, model algorithm, model validation and the quality of the prediction, required to
use them for registration purposes.

ProtoPRED includes more than 50 endpoints, grouped in different modules. There are two specific
regulation-focused modules (ProtolCH and ProtoREACH) which include models that are linked to the ICH-M7
and REACH regulations, respectively. Other modules are based on the type of endpoints: physicochemical
properties (ProtoPHYSCHEM), human toxicity (ProtoTOX), ecotoxicity and environmental fate (ProtoECO)
and pharmacokinetics (ProtoADME). In addition, there is a module dedicated to predict the properties of
nanomaterials (ProtoNANO).
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Toxicity reduction and environmental remediation are crucial aspects of addressing pollution and protecting
ecosystems and human health. Toxicity reduction involves implementing strategies to minimize the spread of
toxic substances into the environment. This can be achieved through various means such as implementing
stricter regulations on industrial processes, promoting the use of safer chemicals, and encouraging sustainable
practices in sectors like agriculture and manufacturing. Environmental remediation focuses on cleaning up and
restoring areas that have been contaminated by toxic substances. There are different approaches to remediation
depending on the type and extent of contamination. Some common methods include soil and groundwater
remediation techniques, such as excavation, bioremediation, and chemical treatment. These methods aim
to remove or neutralize pollutants, allowing the environment to recover. The procedure of environmental
remediation is carried out in order to protect people and the environment against the potentially dangerous
impact of exposure to adulterants and contaminants. For illustration, drawing up sediments—the bottoms of
gutters, lakes, morasses, and the ocean—frequently involves physically removing those sediments.

It is important to note that toxicity reduction and environmental remediation require a collaborative effort
between governments, industries, and communities. By working together, we can mitigate the impact of
pollution, protect ecosystems, and ensure a safer and healthier environment for all.
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Magnetic nanoremediation is quite advantageous due to its fast kinetic adsorption response, high specific
surface area, catalytic response, and multifaceted surface adsorption mechanism [1]. However, their industrial
application will require the spread of magnetic nanohybrids into the environment. Specifically, water effluents
are the main target for the final cycle of magnetic nanoadsorbents. In light of this, the ecotoxicological
evaluation of nanomaterials’ lines and derivatives is mandatory. The main worry is the possible source of
contamination that these nanomaterials represent, despite their potential applications. In this work, the 24-hour
lethal dose concentration (24h-LC50) and morphological effects produced by magnetic nanohybrids were
studied in Daphnia magna (D. magna) biomarkers. For this purpose, culture optimization was carried out
first. Then, 24h-LC50 values were determined for various magnetic nanohybrids and compared to other parent
systems in the literature [1,2]. Morphological damage was compared to the negative control for duplicate
experiments, and statistical significance was also evaluated. In addition, the after-exposure properties of
magnetic nanohybrids were assessed by means of various physicochemical techniques [3], and it was observed
that all of their properties remained unchanged.
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Roxarsone (ROX) is a common organic arsenic pollutant in water which poses significant risks to human
health and to the natural environment. Here, UiO-66(Zr)/polyvinyl alcohol/sodium alginate composite aerogel
beads (UiO-66(Zr)@PVA /SA) were prepared as an adsorbent for enhanced removal of ROX. The composite
adsorbent, uniquely characterized by high porosity and an expansive specific surface area, offers a promising
yet straightforward avenue for the effective capture of ROX through inner-sphere ligand complexation and
electrostatic attraction. The microstructure of the synthesized UiO-66(Zr)@PVA /SA was examined using
scanning electron microscopy and X-ray diffraction. Batch adsorption experimental results confirmed that UiO-
66(Zr)@PVA /SA has a remarkable adsorption capacity (88.35 mg/g, based on the Langmuir model), coupled
with its rapid adsorption kinetics (250 min) for ROX removal. Moreover, UiO-66(Zr)@PVA /SA revealed
exceptional selectivity toward ROX, even with high concentrations of competitive anions present in the water.
A demonstration of five consecutive ROX adsorption cycles resulted in no discernable capacity loss, indicating
the robust regenerability of UiO-66(Zr)@PVA /SA. Column adsorption tests further demonstrated its excellent
capability (2750 mL wastewater/g adsorbent). In light of these experimental outcomes, UiO-66(Zr)@PVA /SA
clearly shows potential as a future solution for ROX wastewater treatment, presenting a novel approach to
developing superior adsorbents utilizing unpolluted raw materials for treating contaminated water.

© 2024 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ @ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http:/ /creativecommons.org/licenses/by-nc-nd/4.0/).

The 1st International Electronic Conference on Toxics 104



Session F. Toxicity Reduction and Environmental Remediation

sciforum-085836: Environmental and Human Health
Benefits of Bionematicidal Volatiles in Comparison to
Commercial Synthetic Nematicides

Jorge M. S. Faria 12 and Tom4s Cavaco >4

1 INIAV, L.P, National Institute for Agrarian and Veterinarian Research, Quinta do Marqués, 2780-159 Oeiras, Portugal

2 GREEN-IT Bioresources for Sustainability, Instituto de Tecnologia Quimica e Biolégica, Universidade Nova de Lisboa (ITQB NOVA),
Av. da Reptblica, 2780-157 Oeiras, Portugal

Instituto Nacional de Investigacdo Agréria e Veterinaria (INIAV), Quinta do Marqués, 2780-159 Oeiras, Portugal

Instituto Superior de Agronomia (ISA), Universidade de Lisboa, 1349-017 Lisboa, Portugal

Modern farming is heavily dependent on the frequent application of pesticides that are known to disturb
plant, animal, and microbial biodiversity (as well as accumulate in the environment and influence human
health). Plant parasitic nematodes are some of the most damaging pathogens to food crops, impacting crop
yield twice as much as phytophagous insects. To combat these pests, large amounts of pesticides are added to
agricultural soils and eventually leach out to adjacent environments, accumulate in food and feed, and become
very toxic. Volatiles produced by plants and microbes have been increasingly analysed for their anti-nematodal
activities since they can present very active chemical structures suitable for developing novel biopesticides. The
present study reviews the benefits of some of the most active compounds found in the literature in comparison
to the most widely used commercial nematicides. By resorting to data retrieved from freely available online
databases on their experimental properties, and given the use of certified software for the prediction of their
environmental, toxicological, and ecotoxicological impacts, namely the US EPA Estimation Program Interface
(EPI) and the Toxicity Estimation Software Tool (TEST), the advantages and disadvantages of using volatiles in
the development of bionematicides are discussed. Ultimately, shifting to a more sustainable usage of pesticides
and to farming practices that favor biodiversity can be beneficial to crop production.
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Addressing the exportation of highly hazardous pesticides (HHPs) from the European Union (EU) to devel-
oping countries requires a multi-faceted approach involving regulatory measures, international cooperation,
and sustainable agricultural practices. Here are some strategies that could be considered.

Strengthen and Enforce Regulations: Advocate for stricter regulations within the EU regarding the
exportation of HHPs, ensuring that these regulations align with international standards and prioritize human
and environmental safety. Strengthen enforcement mechanisms to ensure compliance with existing regulations.
Promote Safer Alternatives: Encourage the development and use of safer, less toxic alternatives to HHPs
through research and development incentives.

Increase Transparency and Labeling: Enhance transparency in the supply chain by requiring clear labeling
of pesticide products, including information on toxicity, environmental impact, and potential harm to human
health. Capacity Building and Education: Invest in training programs and capacity building for farmers in
developing countries to adopt sustainable and integrated pest management practices.

Ban or Restrict Certain Pesticides: Advocate for a ban or strict restrictions on the exportation of specific
HHPs that are known to be highly toxic and that can pose significant risks to human health and the environment.

Support Integrated Pest Management (IPM): Encourage the adoption of Integrated Pest Management
practices that focus on preventing and managing pests through a combination of biological, cultural, and
mechanical control methods. Corporate Responsibility: Engage with agrochemical companies to promote
responsible business practices, including the development and promotion of safer alternatives.

Civil Society Engagement: Mobilize civil society organizations to raise awareness, advocate for policy
changes, and hold governments and corporations accountable for their actions related to pesticide exports.

However, it’s important to note that addressing this issue requires collaboration between governments,
international organizations, the private sector, and civil society to create a comprehensive and effective strategy.
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This study specifically validates the migration patterns of lead ions under sodium ion stress in soil and
concludes that a high concentration of sodium ions, when coexisting with lead ions, diminishes the migration
rate of lead ions, consequently reducing the removal efficiency of lead ions.

Introduction

Treatment of lead contaminated soil has become a prominent research concern, with electrochemical
treatment (ECT) technology demonstrating significant potential in this regard. ECT not only overcomes the
drawbacks of traditional technology of soil remediation, such as long remediation periods, low efficiency,
and high costs, but also enables in situ remediation. However, the influence of varying concentrations of non
contaminant ions on the removal efficiency of heavy metal ions during electrochemical treatment remediation
of different naturally polluted soils remains unclear. Therefore, investigating the impact of sodium ion stress
on the migration of lead ions is essential.

Methods

This study applies a DC power supply connected to the experimental device. The device was constructed
using plexiglass and consisted of three compartments: the soil compartment, two electrolytic compartments.
A multimeter was installed by wire between the DC power and the soil reaction device for monitoring the
current.

Results

The study indicates a significant influence of the presence of sodium ions on the migration of lead ions
during ECT. The high concentration of sodium ions induces ion competition in the soil, hindering the migration
of lead ions and causing a decrease in their migration rate. Additionally, the competitive interaction between
sodium ions and lead ions has a pronounced effect on the efficiency of ECT, leading to a reduction in the
removal efficiency of lead ions.

Conclusions

These results emphasize the importance of considering sodium ion stress in the electrochemical remediation
of lead contaminated soil and provide valuable insights for optimizing electrochemical remediation strategies.

© 2024 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ ® article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http:/ /creativecommons.org/licenses/by-nc-nd/4.0/).

The 1st International Electronic Conference on Toxics 108



Session F. Toxicity Reduction and Environmental Remediation

sciforum-085199: Model Optimization of PPCP Removal
from Simulated Wastewater via Electrocoagulation

Wenkai Zhang, Jia Bao and Yang Liu

School of Environmental and Chemical Engineering, Shenyang University of Technology, Shenyang 110870, China

Introduction

With the increasing presence of pharmaceuticals and personal care products (PPCPs) in aqueous environ-
ments, PPCPs have posed serious biological and environmental impacts and threatened human health. Due to
their environmental persistence, bioaccumulation, and high toxicity, PPCPs cannot be effectively removed by
conventional wastewater treatment techniques.

Methods

The present study focuses on the treatment of two typical PPCPs involving diclofenac sodium (DCF) and
cefixime (CFX) via periodically reverse electrocoagulation (PREC) using Al-Zn electrodes, with an in-depth
study on the treatment conditions and removal mechanisms. The aqueous samples were analyzed using a
UV-vis spectrophotometer. Moreover, the response surface methodology (RSM) model was applied for the
optimization and prediction of removal efficiency. In addition, the flocs produced by the reaction were analyzed
by SEM-EDS, XRD, and Fourier transform infrared (FTIR) spectroscopy.

Results

The removal rates of DCF and CFX could reach 90.8% and 97.4%, respectively, after 50 min of treatment,
with an initial concentration of 20 mg/L, a current intensity of 0.6 A, an initial pH of 7.0, and a stirring speed of
600 rpm. Through the optimization of RSM, the removal rates of DCF and CFX were increased to 93.7% and
98.8%, respectively. In addition, the flocs possessed significant adsorption capacity and interacted with the
functional groups of DCF and CFX.

Conclusions

The present study demonstrated that the PREC technique can effectively remove PPCPs from wastewater
and provide a strategy for optimizing the operating parameters.
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The contamination of the environment in the uranium-mining region of Ukraine occurs as the result of the
technological processes of mining and processing of uranium raw materials. Because of its radioactivity and
toxicity, uranium is a very dangerous element, and the WHO recommends a limit of 0.015 mg/L for drinking
water. It was established that the level of population morbidity in these districts exceeds the average indices in
the region, especially in the endocrine system and oncology.

Natural sorbents, especially clay minerals, have been widely used for water purification. The grinding of
solids with the use of energy-intensive equipment and, at the same time, the introduction of intercalates into the
interlayer space of minerals prevents the destruction of the layered structure of clay during mechanochemical
processing and improves the physical and chemical characteristics.

The purpose of our investigation was to obtain clay-based sorption material for application in environmental
protection technologies. The montmorillonite was treated with cationic surfactant hexadecyltrimethylammo-
nium bromide and milled at a high-energy planetary ball mill. It was established that the modification slows
down the deformation and amorphization of the montmorillonite structure. In addition, the formation of
two-dimensional micelles on the surface of layered silicates was accompanied by a change in surface charge
from negative to positive. This makes it possible to remove not only cationic but also anionic forms of inorganic
toxicants, in particular uranium (VI), from the water environment. The results indicate a significant increase in
the sorption capacity and high selectivity of the synthesized materials for U(VI) ions.

Thus, the obtained sorption material with a stabilized structure and high sorption characteristics could be
used in environmental protection technologies. This especially applies to surface and underground waters
contaminated with uranium compounds, which are characterized by a wide variety of presence forms in the
surrounding water environment.
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Introduction

Anthropogenic chemicals are fundamental for maintaining our standard of living in modern society.
Unfortunately, some chemicals are persistent and can enter waste streams and, ultimately, the environment.
Commonly used household products, including pharmaceuticals and personal care products, are notable
sources of contaminants. There is potential to reduce the levels of contaminants in waste streams or substitute
them with less harmful alternatives by raising awareness. The aim of this study was to develop an ‘Up-the-Pipe
Solutions’ framework to raise awareness within the wider community about the presence and potential risks of
the chemicals found in household products.

Methods

This framework is based on “The Natural Step” and the concept of essentiality; it recognises the importance
of engaging with communities to raise awareness of each individual’s contribution to the problem.

Results and Conclusions

Our daily activities and behavioural patterns can have adverse consequences, including the release of
persistent contaminants into main waste streams from our kitchens, bathrooms, and green wastes. The ‘Up-
the-Pipe Solutions’ framework was successfully used in a small community to engage with school children,
local authorities, and Maori leaders to raise awareness of chemical pollution. The framework provides an
opportunity to incorporate social input in the community by empowering their ability to manage pollution on
an individual scale.

© 2024 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ @ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http:/ /creativecommons.org/licenses/by-nc-nd/4.0/).

111 The 1st International Electronic Conference on Toxics






MDPI AG
St. Alban-Anlage 66
4052 Basel
Switzerland

www.mdpi.com

Toxics Editorial Office
E-mail: toxics@mdpi.com
www.mdpi.com/journal/toxics

Z

MDPI

F

Disclaimer /Publisher’s Note: The title and front matter of this book are at the discretion of the Guest
Editor. The publisher is not responsible for their content or any associated concerns. The statements,
opinions and data contained in this book are solely those of the individual Editor and contributors
and not of MDPI. MDPI disclaims responsibility for any injury to people or property resulting from
any ideas, methods, instructions or products referred to in the content.



7
MDPI
e

Academic Open Access Publishing
since 1996


http://mdpi.com

