p75NTR decrease during cardiovascular negative events associated with neurodegeneration in elderly females.
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Introduction. Neurotrophins regulate neuronal growth, differentiation, and survival by binding to neurotrophins receptors (Trk) and the p75NTR-sortilin complex. In fact, the p75NTR receptor is known to control apoptosis. Furthermore, there is virtually no scientific literature on the role of neurotrophins and their receptors in the cardiovascular system, even though the multiple connections between the brain and the heart have been widely demonstrated. On the other hand, neurodegenerative disorders are more common in women and often affect the cardiovascular system, however, there is a lack of research conducted from a gender perspective on this topic.
Aims. The aim of this study was to quantify the expression of p75NTR and TrkA in the left ventricle of the heart at four different ages in Octodon degus from a gender perspective to find out if there are changes in older and senile adults that could explain the evolution of neurodegeneration.
Methods. This research was conducted with 40 octodons, divided by gender and, in turn, into four experimental groups according to age: young (6 months), adult (1 year), old (4–5 years) and senile (6–7 years). Octodon is a long-lived diurnal rodent identified as a potential tool in ageing research. Once sacrificed, the cardiac tissue was isolated, frozen and kept at −80°C until processing. P75NTR and TrkA receptor expression in the ventricular cardiac tissue of the octodons was quantified using Western Blot. The results were analysed using one-way ANOVA followed by a Tukey post-hoc test and Student's t-test, using GraphPadPrism 9.4.1 statistical software. Differences were considered significant if p<0.05.

Results. Our results showed a statistically significant decrease (p<0.05) in p75NTR expression in the left ventricle of senile females (SF) compared to senile males (SM). Furthermore, p75NTR expression in adult females increased compared to young females (p<0.05). No changes were observed in young females or older adult females. Furthermore, no changes were observed in males of any age. As for TrkA, an increase in its expression was observed in the left ventricle of older and senile adult females (p<0.05) compared to young and adult females. On the other hand, no changes were observed in males of any age. There were also no significant changes between males and females.
Discussion. Our results suggest differences between male and female octodons in the expression of p75NTR and TrkA depending on age, with a significant decrease in senile females in both cases, but also in older adults for TrkA. These results would imply a different regulation of the ageing process between the two sexes at the cardiac level. p75NTR regulates the apoptosis of erroneous neurotrophins, so a decrease in its expression could be related to the symptoms and would explain the negative effects characteristic of these diseases. Furthermore, as neurodegenerative diseases are more common in women, these results are particularly valuable, as they refer precisely to that sex. Our results suggest that both p75NTR and TrkA could be pharmacological targets against which new drugs specifically for females could be developed.
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