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development (bdnf, dix5a, sphkl, colllala, col2ala).
Craniofacial development was also assessed using Alcian
blue staining. The results revealed a global dysregulation of
the analyzed genes, with dlx5a and colllala alterations par-
ticularly confirming the observed craniofacial deformations.
Supporting these findings, neurotoxicity evaluation using
the transgenic GFP-Neurod model further confirmed the
neurological impact of the mixtures, as specimens exhibited
increased fluorescence emission, indicating a failure in neu-
rogenesis leading to neuronal apoptosis. This aligns with the
observed dysregulation of bcl2a, baxa, casp3a and tp53.
Finally, to further validate these results, behavioral func-
tional studies highlighted behavioral changes such as hyper-
activity, lower thigmotaxis and reduced habituation time.
These effects, resulting from the neurotoxicity of the mix-
tures, can be explained by the altered expression of bdnf'and
neuroD. In conclusion, this study demonstrated that the syn-
ergistic interactions observed in the mixtures significantly
amplified the neurological effects compared to single expo-
sures. These findings highlight the critical importance of
assessing the combined effects of pesticides to improve
environmental and human risk assessment strategies.
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Polylactic acid (PLA) has garnered significant attention as a
sustainable alternative to traditional petroleum-based plas-
tics due to its biodegradability and eco-friendly origins.
Widely used in applications such as food packaging and
medical devices, PLA is increasingly becoming a corner-
stone of green technology. However, as it undergoes degra-
dation over time, PLA fragments into micro and nanoparti-
cles (MPs/NPs), which raise growing concerns about their
potential effects on human health (1). Despite its wide-
spread use, the cellular and metabolic impacts of PLA-NPs
remain insufficiently explored. This study investigates the
cellular and metabolic effects of PLA nanoparticles (PLA-
NPs) on HT-29 and Caco-2 intestinal-derived cell lines.
PLA-NPs were synthesized in-house using a microfluidic-
assisted nanoprecipitation method, with the particles conju-
gated with Rhodamine for easier detection (2). Both cell
lines were exposed to PLA-NPs at a concentration of 100
pg/mL for 24, 48, and 72 hours. Cellular uptake was
assessed through flow cytometry, revealing 100% internal-
ization of PLA-NPs, a finding further confirmed by confo-
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cal microscopy, which showed perinuclear and cytoplasmic
localization of the particles. We also investigated potential
effects on cell proliferation using the BrdU assay and
assessed pro-inflammatory cytokine release, such as IL-8.
No significant changes were observed in cell proliferation,
while inflammatory response was detected only in HT-29
cells. On the other hand, untargeted metabolomics using
Gas Chromatography-Mass Spectrometry (GC-MS)
revealed cell-specific metabolic shifts in response to PLA
exposure, including alterations in amino-acids metabolism,
disruptions in carbohydrate processing and oxidative stress-
related pathways. These findings suggest that PLA-NPs
may affect cellular metabolism without inducing overt cyto-
toxicity. Our findings emphasize the ability of PLA-NPs to
penetrate cellular membranes and elicit subtle metabolic
changes, offering valuable insights into their potential bio-
logical impacts and implications for human health.
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Fomes inzengae, a sister species of F. fomentarius, is a lig-
nicolous fungus parasitic on deciduous trees and widely dis-
tributed across Europe. While other species within the genus
Fomes are well-documented for their production of bioac-
tive compounds, including polysaccharides, triterpenes and
their derivatives, lipids, and secondary metabolites, the
properties of F. inzengae remain largely unexplored, high-
lighting the need for further research. These compounds are
known for their diverse pharmacological activities, includ-
ing anticancer, immunomodulatory, anti-inflammatory, and
antiviral effects [1]. This study investigates the bioactive
properties and biological effects of Fomes inzengae ethanol
extract on two hepatocarcinoma (HCC) cell lines, HepG2
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and Huh7. Firstly, we assessed its cytotoxic potential and
antiproliferative activity using various methods, including
the Trypan Blue Exclusion Test, Lactate Dehydrogenase
(LDH) test, and Live/Dead assays. The results demonstrated
that F. inzengae extract significantly reduced the number of
both HepG2 and Huh7 cells in a time- and dose-dependent
manner. Based on these preliminary experiments, we identi-
fied 100 pg/mL as the optimal concentration for evaluating
both cytotoxic and biological effects. At this concentration,
treatment with F. inzengae extract led to an increase in the
levels of tumor suppressor proteins p53, p21, and p27, sug-
gesting a slowdown of the cell cycle. Additionally, we
observed a decrease in the expression of the anti-apoptotic
protein Bcl-2, alongside an increase in pro-apoptotic pro-
teins Bax, cleaved caspase-9, and caspase-3. Furthermore,
the extract impaired the wound-healing ability of Huh7
cells, which are highly migratory, suggesting its potential
role in limiting cancer cell dissemination. This was further
supported by the upregulation of E-cadherin and downregu-
lation of Twist, as confirmed by Western blot analysis.
Additionally, to explore the molecular mechanisms underly-
ing these effects, we investigated potential signaling path-
ways that could be involved. Given its well-established role
in regulating cell survival, proliferation, migration, and
metabolism, we focused on the PTEN/PI3K/AKT pathway
[2]. PTEN, a tumor suppressor, dephosphorylates PIP3,
thereby inhibiting the activity of Phosphoinositide 3-Kinase
(PI3K) and subsequently Protein Kinase B (AKT), which
are key mediators of cell growth and survival. Western blot
analysis of Huh7 cells revealed an increase in active
(dephosphorylated) PTEN levels and a decrease in the phos-
phorylated (active) forms of PI3K and AKT, aligning with
the observed biological effects. Although further research is
needed to fully characterize the bioactive components and
precise molecular targets of F. inzengae ethanol extract, our
findings indicate that this polypore fungus exerts antiprolif-
erative, proapoptotic, and antimigratory effects, at least in
part, through modulation of the PTEN/PI3K/AKT signaling
pathway.
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The COVID-19 pandemic significantly increased the
demand for detergents, cleaning products, and foaming
agents for medical or industrial purposes to maintain
hygiene and prevent microbial growth. These products con-
tain several compounds in their formulations that can read-
ily reach and threaten aquatic ecosystems. Among these are
surfactants, recognized as common components in deter-
gents because of their surface-active properties and are,
also, classified as emerging contaminants. The most preva-
lent surfactant is sodium lauryl sulphate (SLS), an anionic
detergent with antimicrobial properties, which is extensive-
ly used as a synthetic cleansing agent. Although SLS
biodegradation ranges from 45% to 95% within 24 hours,
its continuous introduction into the environment results in
the maintenance of elevated levels in aquatic ecosystems
[1]. Anionic detergents, including SLS, exhibit a pro-
nounced affinity for interacting with the lipids of cellular
membranes and, at high concentrations, can lead to signifi-
cant alterations [2]. For this reason, the present investiga-
tion aimed to obtain novel insights into the potential miti-
gation of bergamot peel extract on cellular and physiologi-
cal performances of Mytilus galloprovincialis exposed to
SLS. Bioactive molecules were obtained by solvent extrac-
tion of bergamot peels according to the procedure by Russo
et al. [3], and the extract was then subjected to HPLC
analysis for characterisation. Specimens were treated with
SLS (0.01 mg L), bergamot peel extract (BRG: 5 mg L1),
and their mixture (SLS+BRG) for fourteen days. The
immune response was assessed through the ability of
haemocyte cells to perform phagocytosis, along with the
gene expression of y-actin, which plays a key role in the
cytoskeleton rearrangement. The Neutral red retention
assay and the Trypan blue exclusion test were employed to
evaluate cytotoxicity on haemocytes and digestive gland
(DG) cells. The physiological response was video-metrical-
ly assessed by cell volume regulation analysis (RVD assay)
in DG cells, and the energy efficiency of organisms was
assessed through byssus analysis. The expression of genes
involved in antioxidant activity (Cu/ZnSOD, MnSOD,
Hsp70, and CYP4Y1) was also evaluated. Results showed a
consistent trend between the CTR and BRG groups, with
significant differences compared to the SLS-treated groups.
Meanwhile, the groups exposed to the combination
(SLS+BRG) exhibited a recovery. These results support
and provide novel insights into the potential of bergamot’s
bioactive compounds in mitigating pollutant-induced toxi-
city, proposing new alternatives to reduce the ecological
impact of chemical pollutants in aquatic systems.
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