
Bollettino della Società Italiana di Biologia Sperimentale

Research
Biological

al ofJourn

jbrjbjjj
www.jbiolres.org

Volume 98/Supplement 1 - 2025

97th National Congress of the 
Italian Society for Experimental Biology 

Palermo, Italy, 10-13 April 2025

ABSTRACT BOOK



phosphorylated ERK1/2, phosphorylated p38, and phospho-
rylated JNK1/2 proteins. The activation of these pathways 
was strongly connected with the cell cycle-related genes p53 
and p21 and the activation of apoptotic cascade. These 
results imply that the Nrf-2/HO-1, p38-JNK1/2-ERK1/2, 
Bax/Bcl-2 signaling pathways are responsible for inducing 
cellular damage and accelerating neuronal aging in response 
to CMIT/MIT exposure. 
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Nowadays, plastic pollution is one of the most significant 
issues affecting the environment, posing a serious threat to 
marine biodiversity, ecosystem stability, and human health 
[1]. Millions of tons of plastic waste enter the oceans every 
year, and these products are continuously subjected to 
chemical and biological degradation, resulting in the forma-
tion of micro- and nano-plastics (MPs and NPs) whose 
dimension are, respectively, in the ranges of 0.1 µm to 5000 
µm (MPs) and 1 nm to 100 nm (NPs). The impact of these 
smaller particles is much more worrying than visible con-
tamination. The presence of these tiny particles puts a strain 
on ecological dynamics, causing a significant impact on the 
health of aquatic organisms and also affecting human health 
due to the interconnection existing with the environment 
and the food chain [2]. This work examines the different 
ways in which MPs can interact with aquatic life, the mech-
anisms that drive this pollution, and the cascading conse-
quences for the health of organisms and ecosystems. It also 
highlights the critical links between plastic pollution and 
human health. Also, it underlines the urgency of a global 
and coordinated approach to address this growing crisis. 
Only through deeper understanding, increased awareness, 
and collective action it will be possible to hope for mitigat-
ing the significant impact of plastic pollution and ensure a 
sustainable future for oceans and our planet.  
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Grape seed oil, a by-product of wine production, is rich in 
polyunsaturated fatty acids, particularly linoleic acid, and 
abundant in antioxidants like polyphenols, which contribute 
to its notable health-promoting properties1. These bioactive 
compounds provide anti-inflammatory, antioxidant, and anti-
diabetic effects, making grape seed oil a promising natural 
agent for the management of metabolic disorders. This study 
aimed to evaluate the impact of 24-hexposure to the maxi-
mum non-inhibitory concentration of grape seed oils, 
obtained from Sicilian white (WGSO) or red grapes (RGSO), 
on glucose consumption and uptake in HepG2 liver cancer 
cells, which retain several differentiated hepatic functions and 
are a suitable in vitro model to study liver metabolism2. PAS 
reaction and glucose uptake assays3 were performed and the 
results revealed that both oils induced an increase in the stor-
age of intracellular glycogen and in the uptake of 2-NBDG, a 
fluorescently labeled deoxyglucose analogue, indicating an 
improved glucose utilization. Additionally, a decrease in glu-
cose levels in the cell medium was observed, similar to that 
obtained after treatment with insulin. Furthermore, Western 
blot analysis was performed to evaluate the expression of key 
proteins involved in glucose uptake and metabolic regulation, 
that is, GLUT-2, GLUT-4, AKT-2, pAKT-2 and HNF-1α, in 
HepG2 cells under the different experimental conditions. The 
results obtained demonstrated that different molecular mech-
anisms were involved in the similar glucose-lowering effects 
of WGSO and RGSO. In fact, exposure to WGSO determined 
the increase of the sole GLUT-4 and of pAKT-2/AKT-2 ratio, 
involved in the GLUT-4 expression pathway, whereas treat-
ment with RGSO induced the up-regulation of both GLUT-2 
and -4 and of HNF1α, a GLUT-2 transcription factor. Our 
results highlight the potential of grape seed oil as a modulator 
of glucose metabolism, particularly in conditions of insulin 
resistance or metabolic dysfunction, underscoring its rele-
vance in the management of metabolic disorders such as dia-
betes. Given that grape seed oil is a by-product of wine pro-
duction, its reuse not only adds value to an otherwise discard-
ed resource but also promotes sustainability, further support-
ing the need for continued research into its therapeutic appli-
cations. 
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