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Abstract: Glutamate receptors are known to be densely distributed in the forebrain rewarding circuits, and glutamatergic transmission is actively involved in the regulation of rewarding and reinstating effects of drugs of abuse. Here we investigated the possible involvement of the N-methylD-aspartate (NMDA) receptors in the reinstatement of extinguished morphine conditioned place preference (CPP) in rats. We found that previously extinguished morphine (3 mg/kg, i.p.) CPP was markedly reinstated by a priming injection of morphine (2 mg/kg, i.p.) or an acute environmental stressor (forced swim for 10 min), but not by the stress induced by a 24-h food deprivation. Parallel with this, protein levels of the NMDA receptor 2B subunit (NR2B) were elevated in the nucleus accumbens (NAc) and the hippocampus, but not the prefrontal cortex, of reinstated rats. Systemic administration of an NR2B selective antagonist ifenprodil 3, 10 mg/kg, i.p.) attenuated the reinstatement induced by a priming morphine injection, although not by the forced swim. Ifenprodil (2.0 mu g/rat) directly injected into the NAc shell or the CA 1 region of the dorsal hippocampus produced a similar effect. These results indicate that the NR2B-containing NMDA receptors in the NAc and the dorsal hippocampus play a significant role in mediating the reinstatement of rewarding responses to morphine. (c) 2006 Elsevier Inc. All rights reserved. 

Author Keywords: conditioned place preference; morphine; nucleus accumbens; hippocampus; forced swim; food deprivation; rats
Keywords Plus: Conditioned Place Preference; Cocaine-Seeking Behavior; Corticotropin-Releasing-Factor; Anxiety-Like Behavior; Prefrontal Cortex; Food-Deprivation; Induced Relapse; Neuropsychiatric Disorders; Lasting Increases; Nucleus-Accumbens
Reprint Address: Cui, CL (reprint author), Peking Univ, Hlth Sci Ctr, Neurosci Res Inst, 38 Xueyuan Rd, Beijing 100083, Peoples R China
Addresses:
1. Peking Univ, Hlth Sci Ctr, Neurosci Res Inst, Beijing 100083, Peoples R China
2. Peking Univ, Hlth Sci Ctr, Dept Neurobiol, Beijing 100083, Peoples R China
3. Peking Univ, Hlth Sci Ctr, Minist Educ, Key Lab Neurosci, Beijing 100083, Peoples R China
4. Peking Univ, Hlth Sci Ctr, Minist Publ Hlth, Beijing 100083, Peoples R China
E-mail Addresses: clcui@bjmu.edu.cn
1. Lehner, M., Wislowska-Stanek, A., Skorzewska, A., Maciejak, P., Szyndler, J., Turzynska, D., Sobolewska, A. and Plaznik, A. (2010), Differences in the density of GABA-A receptor alpha-2 subunits and gephyrin in brain structures of rats selected for low and high anxiety in basal and fear-stimulated conditions, in a model of contextual fear conditioning. Neurobiology of Learning and Memory, 94 (4), 499-508.
2. Kam, A.Y.F., Liao, D.Z., Loh, H.H. and Law, P.Y. (2010), Morphine Induces AMPA Receptor Internalization in Primary Hippocampal Neurons via Calcineurin-Dependent Dephosphorylation of GluR1 Subunits. Journal of Neuroscience, 30 (45), 15304-15316.
3. Johansson, T., Elfverson, M., Zhou, Q. and Nyberg, F. (2010), Allosteric modulation of the NMDA receptor by neurosteroids in rat brain and the impact of long term morphine administration. Biochemical and Biophysical Research Communications, 401 (4), 504-508.
4. Maciejak, P., Szyndler, J., Lehner, M., Turzynska, D., Sobolewska, A., Bidzinski, A. and Plaznik, A. (2010), The differential effects of protein synthesis inhibition on the expression and reconsolidation of pentylenetetrazole kindled seizures. Epilepsy & Behavior, 18 (3), 193-200.
5. Zhou, J.Y., Mo, Z.X. and Zhou, S.W. (2010), Rhynchophylline Down-regulates NR2B Expression in Cortex and Hippocampal CA1 Area of Amphetamine-induced Conditioned Place Preference Rat. Archives of Pharmacal Research, 33 (4), 557-565.

6. Ma, Y.Y., Cepeda, C. and Cui, C.L. (2009), The Role of Striatal Nmda Receptors in Drug Addiction. Novel Approaches to Studying Basal Ganglia and Related Neuropsychiatric Disoders, 89, 131-146.

7. Hu, L., Chu, N.N., Sun, L.L., Zhang, R., Han, J.S. and Cui, C.L. (2009), Electroacupuncture treatment reverses morphine-induced physiological changes in dopaminergic neurons within the ventral tegmental area. Addiction Biology, 14 (4), 431-437.

8. Ma, Y.Y., Meng, L., Guo, C.Y., Han, J.S., Lee, D.Y.W. and Cui, C.L. (2009), Dose- and time-dependent, context-induced elevation of dopamine and its metabolites in the nucleus accumbens of morphine-induced CPP rats. Behavioural Brain Research, 204 (1), 192-199.

9. Brown, R.M. and Lawrence, A.J. (2009), Neurochemistry Underlying Relapse to Opiate Seeking Behaviour. Neurochemical Research, 34 (10), 1876-1887.

10. Huang, Y.H.H., Lin, Y., Mu, P., Lee, B.R., Brown, T.E., Wayman, G., Marie, H., Liu, W.H., Yan, Z., Sorg, B.A., Schluter, O.M., Zukin, R.S. and Dong, Y. (2009), In Vivo Cocaine Experience Generates Silent Synapses. Neuron, 63 (1), 40-47.

11. Schumann, J. and Yaka, R. (2009), Prolonged Withdrawal from Repeated Noncontingent Cocaine Exposure Increases NMDA Receptor Expression and ERK Activity in the Nucleus Accumbens. Journal of Neuroscience, 29 (21), 6955-6963.

12. Aguilar, M.A., Rodriguez-Arias, M. and Minarro, J. (2009), Neurobiological mechanisms of the reinstatement of drug-conditioned place preference. Brain Research Reviews, 59 (2), 253-277.

13. Li, S.X., Zou, Y., Liu, L.J., Wu, P. and Lu, L. (2009), Aripiprazole blocks reinstatement but not expression of morphine conditioned place preference in rats. Pharmacology Biochemistry and Behavior, 92 (2), 370-375.

14. Bodnar, R.J. (2008), Endogenous opiates and behavior: 2007. Peptides, 29 (12), 2292-2375.

15. Cunha-Oliveira, T., Rego, A.C. and Oliueira, C.R. (2008), Cellular and molecular mechanisms involved in the neurotoxicity of opioid and psychostimulant drugs. Brain Research Reviews, 58 (1), 192-208.

16. Ma, Y.Y., Shi, X.D., Han, J.S. and Cui, C.L. (2008), Peripheral electrical stimulation-induced suppression of morphine-induced CCP in rats: A role for dopamine in the nucleus accumbens. Brain Research, 1212, 63-70.

17. Yu, A.C.H., Wan, Y., Chui, D.H., Cui, C.L., Luo, F., Wang, K.W., Wang, X.M., Wang, Y., Wu, L.Z., Xing, G.G. and Han, J.S. (2008), The Neuroscience Research Institute at Peking University: A place for the solution of pain and drug abuse. Cellular and Molecular Neurobiology, 28 (1), 13-19.

18. Cruz, F.C., Marin, M.T. and Planeta, C.S. (2008), The reinstatement of amphetamine-induced place preference is long-lasting and related to decreased expression of AMPA receptors in the nucleus accumbens. Neuroscience, 151 (2), 313-319.

19. Szumlinski, K.K., Ary, A.W. and Lominac, K.D. (2008), Homers regulate drug-induced neuroplasticity: Implications for addiction. Biochemical Pharmacology, 75 (1), 112-133.

20. Gass, J.T. and Olive, M.F. (2008), Glutamatergic substrates of drug addiction and alcoholism. Biochemical Pharmacology, 75 (1), 218-265.


