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Introduction: Oxidative stress has been shown to be involved in the onset and progression of mental disorders, including 
psychosis. The family of the NADPH oxidase NOX enzymes is one of the major sources of reactive oxygen species in the central 
nervous system (CNS). The isoform 2 (NOX2) has been described to contribute to the development of neuropathological 
alterations observed in animal models of psychosis, such as the one obtained by ketamine administration in mice. NOX2 
deficiency was found to prevent neuropathological alterations induced by the administration of subanaesthetic doses of this 
compound in adult animals. The same was observed following pharmacological NOX inhibition by apocynin. However, the 
selectivity of this compound for specific NOX isoforms is known to be very low. The antioxidant compound celastrol, extracted 
from the medicinal plant Tripterygium wilfordii, has been described, instead, as a more selective inhibitor of NOX enzymes, 
with a significant efficacy in preventing neurodegeneration in rodents. 

Materials and methods: Here, we investigated the impact of an early celastrol administration on ketamine-induced behavioral 
and biomolecular alterations. To this aim, mice were treated with a subanaesthetic dose of the ketamine (30 mg/kg) at post-
natal days (PND) 7, 9 and 11. A group of ketamine-treated mice also received, at the same time points, 1 mg/kg of celastrol 
i.p. Control groups were represented by mice receiving saline (ketamine vehicle) and mice administered with 100 ul of 50% 
DMSO in PBS (celastrol vehicle). At ten weeks of age, animals were tested for locomotor activity and discrimination ability by 
the open field and the novel object recognition tests respectively, as well as for redox-related alterations in specific brain regions, 
i.e. prefrontal cortex (PFC) and nucleus accumbens (NAcc).  

Results: At ten weeks of age, mice treated with ketamine at PND 7, 9 and 11 showed an increased locomotor activity and a 
decreased discrimination ability compared to both control groups. Moreover, an altered redox state was found in both PFC 
and NAcc of mice receiving ketamine in the early phase of post natal life. Behavioural and redox-related dysfunctions were 
completely prevented by celastrol treatment.

Discussion and conclusion: Taken together, our findings show the efficacy of an early celastrol administration on neuropathological 
alterations induced by ketamine and open new insights in considering a more selective pharmacological NOX inhibition as a 
novel therapeutic approach for the prevention and treatment of psychosis.


