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Introduction
Pain treatment, especially in chronic states, remains a 
medical and social problem. Emotional distress is an 
intrinsic and the most disruptive feature of pain behavior. 
Therefore, pain perception depends on activating 
mechanisms that control emotional functions in brain 
limbic areas such as the hypothalamus, amygdala, 
hippocampus, and insular and cingulate cortices. Non-
steroidal anti-inammatory drugs (NSAIDs) are the most 
widely used analgesics. However, a few recent studies have 
demonstrated that these non-opioid drugs in the case of 
prolonged use, elicit the opioid-like effect of tolerance, 
which alongside the drug withdrawal syndrome may entail 
serious adverse effects. Here are collected data of the study 
of brain mechanisms of non-opioid induced antinociceptive 
tolerance to NSAIDs in the rostral part of anterior cingulate 
cortex.

Methods
The study was carried out on adult male rats. Under anesthesia 
with intramuscular administration of ketamine, stainless steel 
guide cannula was stereotaxically implanted bilaterally into the 
brain limbic areas for injection NSAIDs (diclofenac, ketorolac, 
ketoprofen, and lornoxicam) and pre- or post-administration of 
opioid receptor antagonists (naloxone, or CTOP) and 
cannabinoid receptor (CB1) antagonist (AM-251). Nociceptive 
thermal paw withdrawal latencies (Hargreaves test) and 
mechanical thresholds (electronic von Frey test) were measured 
in experimental and control (saline) rats.
 
Results
Microinjections of diclofenac, ketoprofen, ketorolac, and 
lornoxicam into the rostral part of the anterior cingulate 
cortex, agranular insular cortex, and central nucleus of 
amygdala induced antinociception. When administered 
repeatedly, tolerance developed to the antinociceptive effects 
of these drugs. Pre- or post-treatment with opioid receptor 
antagonists, naloxone or CTOP as well as cannabinoid CB1 
receptor antagonist AM-251 prevented or abolished the 
antinociceptive effects of these non-opioid analgesics.

Figs 5 and 6. The similare effects for mu-opioid receptor 
antagonist CTOP as shown in the Figs 3 and 4. 

Conclusion. We conrmed the concept, antinociception 
and the development of tolerance to NSAIDs are mediated 
via endogenous opioid and cannabinoid systems involving 
the descending pain modulatory circuits.
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Figs. 3 and 4. Pretreatment (upper) and post-treatment 
(down) with CB1 receptor antagonist  AM-251  completely 
prevents or abolishes the analgesic effects of NSAIDs in the 
ACC for ipsilateral (formalin injected) paw (A, C) and 
contralateral (non-injected) paw (B, D) in latencies (s) of 
the thermal paw withdrawal reex (A, B) and thresholds (g) 
of the mechanical paw withdrawal reex (C, D) for post-
formalin phase II (30 min). 

Fig. 1. Latencies (s) of thermal paw withdrawal reex  (A, 
B) and thresholds (g) of mechanical paw withdrawal reex 
(B, D) after intrplantar formalin injection to one paw at the 
rst day of the experiment in the ACC.   

Fig. 2. Tolerance effects for three consecutive days at 15 
and 45 min post NSAIDs injection in the ACC.   
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