Antidepressant-relevant behavioral and synaptic molecular effects of long-term
fasudil treatment in chronically stressed male rats
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Several lines of evidence suggest that antidepressant drugs may act by modulating neuroplasticity
pathways in key brain areas like the hippocampus. We have reported that chronic treatment with
fasudil, a Rho-associated protein kinase inhibitor, prevents both chronic stress-induced
depressive-like behavior and morphological changes in CAl area. Here, we examined the ability of
fasudil to (i) prevent stress-altered behaviors, (ii) influence the levels/phosphorylation of
glutamatergic receptors and (iii) modulate signaling pathways relevant to antidepressant actions. 89
adult male Sprague-Dawley rats received intraperitoneal fasudil injections (10 mg/kg/day) or saline
vehicle for 18 days. Some of these animals were daily restraint-stressed from day 5?18 (2.5 h/day).
24 hr after treatments, rats were either evaluated for behavioral tests (active avoidance, anxiety-like
behavior and object location) or euthanized for western blot analyses of hippocampal whole extract
and synaptoneurosome-enriched fractions. We report that fasudil prevents stress-induced
impairments in active avoidance, anxiety-like behavior and novel location preference, with no effect

in unstressed rats. Chronic stress reduced phosphorylations of ERK-2 and CREB, and decreased



levels of GIuA1 and GIuN2A in whole hippocampus, without any effect of fasudil. However, fasudil
decreased synaptic GIuA1 Ser831 phosphorylation in stressed animals. Additionally, fasudil
prevented stress-decreased phosphorylation of GSK-3? at Ser9, in parallel with an activation of the
MTORC1/4E-BP1 axis, both in hippocampal synaptoneurosomes, suggesting the activation of the
AKT pathway. Our study provides evidence that chronic fasudil treatment prevents chronic
stress-altered behaviors, which correlated with molecular modifications of antidepressant-relevant
signaling pathways in hippocampal synaptoneurosomes. © 2020 The Authors
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