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Pain management is a critical aspect of patient care, with opioids being the gold standard treatment for moderate to severe pain. However, opioids come with such adverse effects as abuse, dependence, and overdose. One strategy to mitigate these effects is to combine them with non-opioid analgesics. For example, our laboratory previously showed that the NMDA receptor antagonist ketamine selectively enhanced antinociceptive effects of the opioid morphine in adult male rats. The present study aimed to extend our previous findings in male rats to female rats (n=8, Sprague Dawley). Antinociception was assessed using a tail immersion test in water temperatures of 40°C (negative control), 50°C, and 55°C (positive control). For each session, all rats received six cycles of injections with morphine alone (1.7 – 17 mg/kg), ketamine alone (5.6 – 56 mg/kg), and morphine:ketamine mixtures in ratios of 3:1, 1:1, and 1:3. The first cycle consisted of a saline injection followed by a tail immersion test 13 minutes later. Then, another injection was administered after two minutes and then repeated for 6 cycles total. Results indicated that both morphine and ketamine, individually and in combination, significantly and dose-dependently increased tail withdrawal latencies in 50°C from approximately 5 sec to 15 sec, with morphine having greater potency as compared to ketamine. 3:1 and 1:1 morphine:ketamine mixtures demonstrated comparable potency in pain relief to the individual drugs; howeverhowever, ketamine in a 1:3 morphine:ketamine mixture enhanced the potency of morphine approximately 5-fold. These findings suggest that morphine:ketamine mixtures may be a viable alternative for pain management, however, its adverse side effects compared to either drug alone are still unknown. 


