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Modification of Morphine Dependence under Chronic Pain and Its Mechanism
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Clinical studies have demonstrated that when opiates are used to control cancer pain, psychological dependence and
analgesic tolerance are not a major concern. The present study was, therefore, designed to investigate the modulation of
rewarding effects of opiates under inflammatory chronic pain in SD rats. Formalin (2.5%, 50 ul) or carrageenan (1%,
100 ul) was injected into the plantar surface of the rat paw. Formalin and carrageenan reduced the paw pressure
threshold. The hyperalgesia lasted for 9 to 13 days. Rewarding effect of morphine was evaluated by conditioned place
preference paradigm. Morphine produced a significant place preference. This effect was significantly attenuated in in-
flamed groups as compared with the respective non-inflamed groups. Furthermore, the morphine-induced place prefer-
ence in the inflamed group gradually recovered to the respective control level as the inflammation healed. On the other
hand, we found that x—opioid receptor agonists markedly inhibit rewarding effect of u—opioid receptor agonists. There-
fore, to elucidate the mechanism of this attenuation, the effects of pretreatment with xk— and Jd—opioid receptor an-
tagonists, nor-binaltorphimine (nor-BNI) and naltrindole (NTI), on the development of the morphine-induced place
preference under inflammation were examined. Nor-BNI, but not NTI, eliminated the suppression of the morphine-in-
duced place preference in inflamed groups. The morphine-induced increase in dopamine turnover in the limbic forebrain
was suppressed under inflammation, and the suppression was abolished by the pretreatment with nor-BNI. These results
suggest that endogenous k—opioid systems may be activated by chronic inflammatory nociception, resulting in the sup-

pression of the development of rewarding effects produced by morphine.
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Fig. 1. Effects of Inflammation and the Conditioning Period
on the Development of the Morphine-Induced Place Prefer-
ence

The ordinate represents the preference for the drug-paired place. Each
column represents the mean with S.E.M. of 8-10 animals. The conditioning
scores were analyzed with a one-way analysis of variance followed by Dun-
nett’s test. *p<C0.05, **p<C0.01; significant conditioning. # p<{0.05, ## p<

0.01; significantly different from the preference in the vehicle-treated group

at the respective dose.
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Fig. 2. Effects of Treatment with Naltrindole (NTI) or Nor-
binaltorphimine (nor-BNI) on the Morphine-Induced Place
Preference under the Inflammations

Rats were administered d—opioid receptor antagonist NTI (3 mg/kg,

i.p.) and k—opioid receptor antagonist nor-BNI (5 mg/kg, s.c.) 45 min and

6 hr before morphine injection, respectively. Each column represents the

mean with S.E.M. of 8-10 animals.

*p<0.05, **p<C0.01 vs. saline-saline-treated group.

# p<<0.05 vs. vehicle-treated group.

% p<0.05, ¥ % p<0.01 vs. saline-morphine-treated group.
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Fig. 3. A Hypothetical Model for the Modulation of the Mesolimbic Dopaminergic System by Opioidergic Transmission
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