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1. Saludo de la Presidenta

Querido/as socio/as:

Espero que estéis muy bien, y con mucha fuerza y motivacidén en estas semanas previas al parén
estival.

Quiero aprovechar este espacio para adelantaros algunos detalles sobre la Reunién Anual de la
SEIC de 2025 que, como sabéis, se celebrara en Madrid. Concretamente, queria informaros de
que ya tenemos confirmados tanto al ponente plenario como el hot topic. Para lo primero
contaremos con Mauro Maccarrone, colega italiano que necesita poca presentacion y con el que
muchos/as de nosotros/as hemos colaborado durante las ultimas décadas. No voy a mencionar
aqui su valia cientifica pero si me voy a atrever a destacar su bonhomia, que esperamos podais
disfrutar todos durante la reunion.

Con respecto al hot topic, hemos pensado que el proyecto VICT3R de creacién de grupos control
virtuales puede resultar de interés ya que gran parte de los/as socios/as de la SEIC trabajamos
con animales. Tenemos la enorme suerte ademas de que una de nuestras socias (Olga Valverde)
es una de las IPs del proyecto. Sera ella de hecho la que se encargue de impartir la charla
correspondiente al hot topic durante nuestra reunion. Tampoco necesita presentacion la valia
cientifica de Olga. Y como ni la RAE ni una IA me han sugerido un término femenino para hablar
de la bonhomia de una mujer, con bonhomia te quedas, Olga.

Un abrazo fuerte y que tengais un verano estupendo,
Cristina


https://www.vict3r.eu/

2. Exploring the Therapeutic Potential of Linoleoylethanolamide (LEA) and
its Derivative HTLE in Obesity and Associated Liver Syndrome.

Premio a la mejor publicacion postdoctoral, 242 Reunion anual de la SEIC,

Cordoba (2024)
Marialuisa Francesca de Ceglia

Instituto de Investigacion Biomédica de Malaga y Plataforma en Nanomedicina-IBIMA
Plataforma BIONAND, Hospital Universitario Regional de Malaga, Malaga

Obesity and its associated
complications, including metabolic fatty
associated liver disease (MAFLD), pose
significant challenges to global public
health. The available therapies often
come with numerous side effects and
may not always be effective for all
patients, highlighting the need for
research into new agents that are less
toxic and exhibit more specific and
efficient activity [1].

In previous work from our
laboratory, we investigated the effects
of the administration of Linoleoyil
ethanolamide (LEA) in a preclinical rat
model of obesity, showing its efficacy in
reducing body weight, food intake and
ameliorating blood parameters such as
triglycerides and total cholesterol
through its action as agonist at the

nuclear peroxisome proliferator-
activated receptor alpha (PPARa). We
also demonstrated that LEA

administration reduced ALT and AST
plasma values; however, it did not
significantly improve liver fat deposition
in obese [2].

In the awarded study [3], we
evaluated the efficacy of hydroxytyrosol
linoleoyl ether (HTLE), a LEA derivative
with hydroxytyrosol (a potent
antioxidant present in olive oil), with
dual activity as a PPARa agonist and
cannabinoid receptor 1 (CB1)
antagonist. We administered lean and
obese Zucker rats for 15 days with
intraperitoneal HTLE (3 mg/kg) and then
evaluated its safety profile,
pharmacokinetics, impact on body
weight, hepatic fat content, expression
of key enzymes involved in
lipogenesis/fatty acid oxidation, and
antioxidant capacity.

HTLE had rapid absorption and
reached a high concentration in plasma
after administration, resulting in a long
half-life, long-acting compound.

Biochemical analysis
demonstrated a favorable safety profile
for HTLE along with decreased
concentrations of urea, total cholesterol,
and aspartate aminotransferase AST
transaminases in plasma. Notably, HTLE
reduced the body weight and food intake
in both lean and obese rats. HTLE
reduced liver fat deposition and liver
deposits in fat rats, through increasing
the expression of enzymes related with
lipid oxidation and decreasing
lipogenesis-related ones. Moreover,
HTLE successfully counteracted the
redox imbalance associated with MAFLD
in obese rats, attenuating lipid
peroxidation and replenishing both
glutathione and the overall antioxidant
levels.

Based on our results in the Zucker
rat model, HTLE emerges as a promising
candidate with triple functionality as an
anorexigenic, antisteatotic, and
antioxidant agent, offering potential
relief from MAFLD symptoms associated
with obesity while exhibiting minimal
side effects. In conclusion, our study
positions HTLE as a highly promising
compound for therapeutic intervention
in MAFLD treatment, warranting further
exploration in clinical trials.

REFERENCIAS

1. M. de Ceglia, J. Decara, S. Gaetani,
and F. Rodriguez de Fonseca, "Obesity as
a Condition Determined by Food
Addiction: Should Brain Endocannabinoid
System Alterations Be the Cause and Its



Modulation the Solution?," (in eng),
Pharmaceuticals (Basel), vol. 14, no. 10,
Sep 29 2021, doi: 10.3390/ph14101002.
2. R. Tovar et al., "Administration of
Linoleoylethanolamide Reduced Weight
Gain, Dyslipidemia, and Inflammation
Associated with High-Fat-Diet-Induced
Obesity," (in eng), Nutrients, vol. 15, no.
20, Oct 20 2023, doi:
10.3390/nu15204448.

3. R. Tovar et al., "Hydroxytyrosol
Linoleoyl Ether Ameliorates Metabolic-
Associated Fatty Liver Disease Symptoms
in Obese Zucker Rats," (in eng), ACS
Pharmacol Transl Sci, vol. 7, no. 5, pp.
1571-1583, May 10 2024, doi:
10.1021/acsptsci.4c00105.

3. Hippocampal astrocytes: a new player in Alzheimer’s disease?

Premio al mejor poster postdoctoral, 242 Reunion anual de la SEIC, Cordoba

(2024)
Carla Ramén Duaso

Cell-Type Mechanisms in Normal and Pathological Behavior Research Group, Hospital

del Mar Research Institute, Barcelona

Alzheimer’s disease (AD) is an
age-related neurodegenerative disorder
characterized by B-amyloid (AB)
plaques, hyperphosphorylated tau
tangles, and widespread cognitive and
emotional impairments [1,2]. Increasing
life expectancy has produced a dramatic
rise in the number of AD cases that have
become the 60-80% of all cases of
dementia [3]. Among the key players,
astrocytes—the most abundant glial
cells in the brain—have emerged as
active regulators of synaptic
transmission, neuroinflammation, and
neural metabolism. Disruptions in
astrocyte function, including altered
gliotransmitter release and metabolic
deficits, have been increasingly
implicated in AD pathology, potentially
contributing to neuronal dysfunction and
behavioral symptoms [4-6]. These
effects appear to differ by sex and
genetic background, highlighting the
importance of personalized approaches
to therapy. One pathway linking
astroglial and neuronal function is the
endocannabinoid system (ECS),
composed of CB1 and CB2 receptors,
endogenous ligands, and metabolic
enzymes [7,8]. CB1 receptors, in
particular, modulate both neuronal and
astrocytic activity and have been shown
to mitigate AB toxicity and cognitive
decline in AD models when

pharmacologically activated [9-13].
However, the precise mechanisms—
especially those influenced by sex—
remain poorly understood. Exploring the
intersection between AD pathology,
astrocyte dysfunction, and ECS signaling
holds promise for the development of
innovative, cell-type-specific therapeutic
strategies.

In this study, we combined the
APP/PS1 mouse model of AD with a
pharmacological intervention at 3
months of age using the CB1 receptor
cannabinoid agonist ACEA under a
regimen of 21 consecutive days. At 4, 6,
9 and 12 months of age we performed a
complete behavioural characterization
(cognition, social-related tasks,
depressive and anxiety-like states). To
achieve this, we implemented an open-
source tracking pipeline combining
EzTrack®—a tool for background-
subtraction-based tracking—and
DeepLabCut™, a machine-learning-
based software for precise pose
estimation. These tools, together with
with custom Python scripts, allowed us
to extract high-resolution behavioral
metrics and minimize human bias in the
behavioral analysis. Notably, we
observed significant sex-, genotype- and
cannabinoid-related differences across
different cognitive domains.



To further assess the underlying
mechanisms and the potential role of
astrocytes, we performed a single-cell
RNA sequencing on hippocampal tissue
from 6-months old male and female,
wild-type and APP/PS1 mice under
cannabinoid treatment during the
presymptomatic period, in which we
have started to explore astroglial-
related mechanisms. Our preliminary
analyses of these transcriptomic
datasets suggest that astrocytes exhibit
distinct molecular signatures that are
modulated not only by the presence of
the AD-like pathology but also by sex
and cannabinoid treatment.

In addition, we functionally assess
astrocyte activity in vivo by monitoring
their calcium dynamics. We used the
genetically encoded calcium indicator
pZac2.1 gfaABC1D-cyto-GCaMPé6f,
targeting astrocytes specifically in both,
the dorsal and ventral hippocampus.
Six-month-old mice were tested in the
novel object recognition test and a light-
tone sensory preconditioning paradigm.
Notably, differences in calcium signal
amplitude and temporal dynamics were
observed across task phases and varied
depending on the animal’s sex,
genotype, and cannabinoid treatment.
These findings suggest that hippocampal
astrocytes are actively involved in
cognitive and they are also differentially
engaged depending on disease state and
external modulation.

Overall, our data provide
compelling evidence that astrocytes play
a dynamic role in shaping cognitive
outcomes in the context of AD. The
convergence of behavioral, molecular,
and in vivo functional data underscores
the value of targeting astrocyte biology
to better understand and potentially
ameliorate the complex cognitive
impairments associated with AD. Our
findings highlight the importance of
considering sex and genotype in
preclinical studies and support the
further investigation of cannabinoid-
based interventions as modulators of
astroglial function.
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4. Adolescent exposure to the SPICE/K2 cannabinoid ABFUBINACA in female
mice induces prepulse inhibition and structural plasticity alterations in

adulthood

Premio a la mejor comunicacion oral predoctoral, 242 Reunion anual de la

SEIC, Cordoba (2024)
Cristina Izquierdo Luengo

Faculty of Experimental Sciences, Universidad Francisco de Vitoria, UFV, 28223, Pozuelo

de Alarcén, Madrid, Spain

Synthetic cannabinoids (SCBs),
commonly found in Spice/K2
preparations, are increasingly
recognized as potent drugs of abuse as
they are proposed as an ‘“alegal”
alternative to marijuana consumption
[1]. Among them, AB-FUBINACA is a
member of the indazole carboxamide
family of SCBs present in the latest
Spice/K2 products [2, 3]. In addition,
adolescence is known as a period of
special vulnerability to the central
effects of cannabinoids [4,5]. Therefore,
the present study sought to investigate
the long-term effects of adolescent AB-
FUBINACA exposure in male and female
mice, focusing on behavioral, molecular,
and structural consequences. For that
purpose, mice were treated with
escalating doses of AB-FUBINACA during
adolescence, and different behavioral
tests were conducted in adulthood to
assess anxiety, memory, sociability,
depressive, and psychotic-like
alterations. AB- FUBINACA exposure
revealed several sex-dependent
behavioral alterations. As a brief, in
female mice, AB-FUBINACA induced
anxiety-like behavior whereas males
exhibited an anxiolytic-like effects.

Recognition memory was also impaired
in females but preserved in males.
Importantly, prepulse inhibition test
(PPI), a measure of sensorimotor gating
associated with psychotic-like symptoms
[6], was significantly disrupted in
female, but not male mice. This
psychotic-like alteration was also
observed in females when the drug was
administered directly in adulthood,
indicating the potent pro-psychotic
effect of AB-FUBINACA, regardless of
the age of exposure. RNA sequencing of
the prefrontal cortex of females treated
with AB-FUBINACA during adolescence
revealed upregulation of two genes,
Plekhg2 and Sh3tcl, which correlated
with PPI the deficits. Plekhg2 has been
shown to participate in the correct
synaptic and dendritic development [7].
Therefore, to further explore potential
alterations, dendritic arborization and
dendritic spines were evaluated though
immunostaining techniques. AB-
FUBINACA exposure during adolescence
reduced dendritic arborization and the
density of mature dendritic spines in the
prefrontal cortex of female adult mice.
As a whole, this study contributes to
elucidating the potential long-term



detrimental effects of this potent SCB
when used during adolescence.

This work was published in
February 2025 in iScience. You can find
the DOI in the previous SEIC Bulletin (n©°
81). I encourage you to read it for
further details.
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Gunter van der Walt (Universidad Auténoma de Barcelona)

Direccion de contacto de la SEIC
Sociedad Espafola de Investigacidon sobre Cannabinoides (SEIC)

Departamento de Bioquimica y Biologia Molecular
Facultad de Medicina, Universidad Complutense
Ciudad Universitaria, s/n, 28040 Madrid
Teléfono: 913941450/4; e-mail: info@seic.es
Direccion Web: http://www.seic.es

Direccion redes sociales: rrsseic@seic.es
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