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Abstract

Background and Aim: Stress is a pervasive life experience, especially observed in military environments.
Stress-induced analgesia is the reduction of the pain response after exposure to stress, achieved through
descending pain inhibitory circuits. The prefrontal cortex is one of the brain regions that are important not only in
executive functions but also in pain processing. Adrenergic receptors in the prefrontal cortex are involved in pain
processing. Considering the effects of adrenergic receptors in the prefrontal cortex on processing pain under stress,
the present study aimed to investigate the inhibition of beta-adrenergic receptors in the prefrontal cortex on pain
behaviors and brain oxidative capacity caused by forced swimming stress in male rats.

Methods: Thirty male Wistar rats were randomly divided into five groups: Control (without receiving stress
and drugs), sham (surgery but without receiving stress and drugs), stress (forced swimming stress), forced
swimming stress group + propranolol (received 4 pg/uL of propranolol before forced swimming stress), and
propranolol group (receiving 4 pg/ul propranolol without stress). In the present study, tonic pain responses (tail-
flick test) and cold allodynia were investigated. Also, the levels of glutathione, malondialdehyde and catalase
enzymes were investigated using biochemical kits.

Results: The findings of the present study showed that forced swimming stress reduced the occurrence of
tonic pain and cold allodynia. Also, the results showed that forced swimming stress did not significantly change
the concentration of glutathione in the brain compared to the control group, but it decreased the concentration of
malondialdehyde and catalase (p<0.05). Furthermore, injection of propranolol in the prefrontal cortex (stress
group + propranolol) increased tonic pain and cold allodynia compared to the stress group. Moreover, injection
of propranolol in the prefrontal cortex before forced swimming stress increased the concentration of
malondialdehyde and catalase in the brain compared to the stress group.

Conclusion: The results of the present study showed that beta-adrenergic receptors in the prefrontal cortex
play a mediating role in stress-induced analgesia.
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