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ABSTRACT
Phytocannabinoids are psychotropic substances found in cannabis that bind to the endocannabinoid receptors regulating
a variety of physiological processes in human body, including synaptic activity in the central nervous system and meta-
bolic effects in the peripheric nervous system among many others [1,2]. Synthetic cannabinoids emerged as popular
alternative to cannabis. Most of these substances are synthetic analogues of D9-THC, the psychotropic compound of can-
nabis, binding with higher affinity to the endocannabinoid receptor CB1 and eliciting a stronger and long-lasting effect
on brain cells. Molecular structure of synthetic cannabinoids is always changing escaping the control by authorities and
increasing the hazard for general population. The popularity of cannabis and its derivatives may lead, and often does, to
child’s exposure to cannabinoids both in utero and through breastfeeding by a drug-consuming mother. Prenatal expos-
ure to cannabis has been associated with higher risk of newborn morbidity [2,3], altered rate of mental development and
significant changes in nervous system functioning [4,5]. However, direct evidence that these effects are mediated through
the binding of cannabinoids to endocannabinoid receptors is still lacking. Thus, it is paramount to better understand the
psychoactive effects of natural and synthetic cannabinoids on the developing human brain.
We conveyed a pilot study in which human induced pluripotent stem cells (hiPSCs) were induced into neural differenti-
ation and treated with a non-psychotropic component of cannabis, cannabidiol, known to bind the CB2 receptor, and
two synthetic D9-THC analogues, THJ-018 and EG-018. Neuronal differentiation and functional maturation were assessed
by immunofluorescence, qRT-PCR and single cell calcium imaging. Our results indicate that all three substances have pro-
found impact on the differentiation, maturation and functioning of developing CNS neurons, providing a new evidence
for the importance of thorough research of the impact of pre-natal exposure to natural and synthetic cannabinoids.
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ABSTRACT
Sepsis is a systemic inflammatory state mediated by the innate immune system resulting in an excessive cellular response
to severe infection, with high levels of morbidity and mortality. Furthermore, patients who survive sepsis, have long-term
cognitive and functional impairment. Animal models are essential to clarify the pathophysiological mechanisms of sepsis.
Herein, we characterise an animal model of lipopolysaccharide (LPS)-induced inflammation, evaluating neural and cardiac
function, during the initial stages of infection. Male Wistar rats (12–20 wks, n¼ 24) were injected with LPS (E. coli sero-
type O127:B8; tail vein) and divided into 3 groups: LPS6 (6mg/kg), LPS12 (12mg/kg) and Sham (NaCl 0.9%; 0.1ml/100g).
At 6 and 24h after LPS injection, an autonomic evaluation was performed in both conscious animals, with continuous
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radio-telemetry recording of blood pressure (BP) and heart rate (HR), and in anaesthetised animals (induction: sodium
pentobarbital, 60mg/kg, ip; maintenance: 20% solution, v/v) with BP, ECG, HR, tracheal pressure, respiratory frequency
(RF) and body temperature continuously monitored. Baro and chemoreflex were evaluated with phenylephrine (0.2ml,
25mg/ml; iv) and lobeline (0.2ml, 25lg/ml; iv), respectively. Behavioural changes were also evaluated through the ele-
vated-plus maze, open-field and Y-maze tests. Immunohistochemistry and RT-PCR were executed to determine heart and
brain inflammatory state. Serum biomarkers levels for organ disfunction were also measured. Overall our results show a
rise in BP and HR, and elevated RF due to increased chemoreflex sensitivity. 24h following LPS injection, all groups have
a significantly decreased baroreflex (p< 0.05), however, 6 h post-injection, LPS12 show a statistically significant increase in
baroreceptor reflex (p< 0.05). At both time-points, the two LPS groups present an anxiety-like behaviour, associated with
less locomotor/exploratory activity and highly significant cognitive impairment (p< .0001). The autonomic evaluation of
the anaesthetised LPS12 group results in an increase of the autonomic tone at 6 h post-LPS followed by a decrease at
24 h. The LPS6 group shows the opposite profile. Interestingly, conscious animals reveal a slightly different profile in both
groups, with a continuous increase in autonomic tone for LPS12 and a decrease 24h post-LPS in LPS6 group. The
molecular studies show reactive astrogliosis and microgliosis, due to inflammatory processes in the hippocampus, as well
as, an upregulation of pro-inflammatory factors in the heart and brain. Serum analysis yielded higher levels of biomarkers
for renal and liver dysfunction (p< .05) and pancreatic and neuromuscular injury (p< .05), in the LPS12 group.
Concluding, LPS administration induces strong modifications in both cardiac and neurological systems, during the early
stages of the systemic inflammatory response. Being a good model for further pathophysiological and pharmacological
studies related to Sepsis.
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ABSTRACT
Amyotrophic lateral sclerosis (ALS) is a devastating and fatal neurodegenerative disorder.Death typically occurs within
3–5 years after disease onset. The main cause of death in ALS is respiratory failure (RF). No effective treatment is available
and no molecular biomarker related to respiratory outcome and to early ventilatory dysfunction was described so far.
The club-cell protein (CC-16) is a biomarker associated with respiratory distress and lung inflammation.
The aim of this work is to test if CC-16 and IL-6 could be new biomarkers of ALS for early signs of respiratory insuffi-
ciency and disease progression. Additionally, we intend to study morphological and viscoelastic changes of the erythro-
cytes’ membrane associating them with ALS patients’ clinical profile.
Eighty-one ALS patients and 30 matched controls were included. Functional capacity and respiratory function (forced vital
capacity) were evaluated. CC-16 and IL-6 were quantified by ELISA and multiplex technology, respectively. Morphological
and viscoelastic properties of the erythrocytes were analysed by Atomic Force Microscopy (AFM).
CC-16 levels were significantly raised in ALS patients. In 17% of them, CC-16 level was above the upper cut-off value. On
these patients, the risk of non-invasive ventilation was greater in the following 6months and they tend to have higher
mortality in the following 30months. IL-6 values were not different in ALS population as compared with controls.
ALS patients have higher erythrocyte maximum height, area and volume, decreased erythrocyte membrane roughness
and increased membrane stiffness than the control group. These results indicates abnormal erythrocyte structure and
possible changes on membrane lipid composition on ALS patients.
We propose that increased CC-16 levels could be a marker of lung inflammatory response, associated with ventilatory
insufficiency and related to impending respiratory failure, which are not fully predicted by conventional respiratory tests.
Moreover, abnormalities in erythrocyte morphology may enhance the risk of tissue hypoxia.
Amyotrophic lateral sclerosis (ALS) is a devastating and fatal neurodegenerative disorder. Death typically occurs within
3–5 years after disease onset. Respiratory failure (RF) is the main cause of death. No effective treatment and no molecular
biomarker related to respiratory outcome and to early ventilatory dysfunction are available. The club-cell protein (CC-16)
is a biomarker associated with respiratory distress and lung inflammation.
The aim of this work is to test if CC-16 and IL-6 could be new biomarkers of ALS for early signs of respiratory insuffi-
ciency and disease progression. Additionally, we intend to study morphological and viscoelastic changes of the erythro-
cytes’ membrane associating them with ALS patients’ clinical profile.
Functional capacity and respiratory function (forced vital capacity) were evaluated in 81 ALS patients and 30 matched
controls. CC-16 and IL-6 were quantified by ELISA and Multiplex-technology, respectively. Morphological and viscoelastic
properties of the erythrocytes were analysed by Atomic Force Microscopy (AFM).
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