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Introduction: Sildenafil is an inhibitor of the phosphodiesterase 5 enzyme. These inhibitors can counteract with
long-term memory deficiency caused by pharmacological agents or aging. Therefore, the present study aimed to
evaluate the function of sildenafil in morphine-induced memory impairment.

Methods and Materials: Morphine (3, 10 mg/kg; i.p.) was injected 30 minutes before the acquisition phase to
induce memory impairment in mice, and in the treatment groups, sildenafil was administered intraperitoneally 15
minutes after morphine in Y-maze and passive avoidance behavioral tests. Also, naltrexone (3 mg/kg; i.p.) and L-
NAME (10 mg/kg; i.p.) were used to investigate the role of opioid receptors and the involvement of the nitric oxide
(NO) pathway in the mechanism of drugs action and memory function.

Results: The results showed that sildenafil at a dose of 1 mg/kg improved spatial recognition memory impairment
caused by morphine (3 mg/kg) in Y-maze and learning impaired by morphine (10 mg/kg) in passive avoidance.
Although sildenafil (5 mg/kg) had no significant effect on morphine-induced (3 mg/kg) memory impairment.
Administration of naltrexone to this group increased spatial recognition memory in the Y-maze test and NO levels
decreased after receiving L-NAME compared to the same group. Also, biochemical studies on animal hippocampus
showed that levels of NO and inflammatory cytokine TNF-a, which were increased by morphine (3 mg/kg), were
reversed by sildenafil (1 mg/kg). In addition, morphine-induced (3 mg/kg) memory impairment decreased the
expression of the p-ERK protein in the animal hippocampus, while after treatment with sildenafil (1 mg/kg) a
significant increase in the level of this protein was observed.

Conclusions: Our study showed that sildenafil at a low dose improves spatial recognition memory and learning,
and naltrexone and L-NAME increase short-term memaory function by reversing the effect of morphine.
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