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Metformin may alleviate thermal hyperalgesia induced by
repeated morphine administration: a behavioral and
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Introduction: It has been observed that metformin inhibits hyperalgesia after spinal cord injury. Repeated
administration of high and low doses of morphine produced hyperalgesia. The glial cells activity and ephrin-B2
expression might play a role in morphine-induced hyperalgesia. The aim of this study was to consider the effect of
metformin on morphine-induced hyperalgesia, ephrin-B2 and Ibal.

Methods and Materials: Experiments were performed on 48 adult male Wistar rats. In a series of experiments,
morphine (10 and 0.1mg/kg, i.p) was administrated daily for 8 days. In another series of experiments, metformin
(100mg/kg, i.p) daily was co-administrated along with morphine for 8 days. The paw withdrawal latency (PWL) was
assessed on days 1st and 8th before morphine administration and on day 10th (two days) after the last morphine
injection (day 8). The western blotting method studied the spinal cord expression of ephrin-B2 and Ibal after the
animals were killed on day 10th in both series of experiments.

Results: The results showed that repeated morphine administration for eight consecutive days significantly
increased thermal hyperalgesia in parallel with the expression of spinal ephrin-B2 and Ibal timely manner and
morphine dose-dependent. Co-administration of metformin with morphine also decreased thermal hyperalgesia and
spinal ephrin-B2 expression timely manner and morphine dose-dependent.

Conclusion: This study suggests that spinal ephrin-B2 and Ibal may be candidate molecules for generating
morphine-induced hyperalgesia. Also, the involved mechanisms of morphine-induced hyperalgesia in repeated low
and high doses of morphine might differ. Therefore, metformin, as an anti-diabetic type 2 drug, recommends a role
for it in restricting some side effects of repeated morphine administration.
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