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Abstract: Cholecystokinin octapeptide (CCK-8) in CNS has been shown to function as a neuropeptide with potent anti-opioid activity. It hinders opioid analgesia and facilitates opioid tolerance. The present study showed that electroacupuncture (EA) stimulation produced a marked increase of the CCK-8 immunoreactivity (ir) in the perfusate of the rat spinal cord. The increase of CCK-8-ir was most marked in response to EA of 100 Hz and 15 Hz, and less marked in response to EA of 2 Hz. Since CCK-8 has been shown to possess potent anti-opioid activity at the spinal level, blockade of the spinal CCK effect would be expected to potentiate EA-induced analgesia which is known to be opioid-mediated. Intrathecal (i.t.) administration of CCK-B antagonist L-365,260 per se did not affect tail flick latency (TFL) to any significant extent, yet it potentiated EA induced analgesia in a dose- and frequency-dependent manner. The potentiation was most marked at a dose range of 2.5-5.0 ng (i.t.) and at a frequency rank order of 100 Hz > 15 Hz > 2 Hz. The results suggest that an increased release of CCK-8 following EA may limit the effect of opioid peptides, and that the CCK-B receptor mediates the anti-opioid effect of CCK-8 in rat spinal cord. 

Keywords Plus: Cholecystokinin Octapeptide Cck-8; Central Nervous-System; Morphine-Tolerance; Opiate Analgesia; Beta-Endorphin; Potentiation; Receptors; Proglumide; Binding
Addresses:
1. Beijing Med Univ, Neurosci Res Ctr, Beijing 100083, Peoples R China
1. DeSantana, J.M., da Silva, L.F.S. and Sluka, K.A. (2010), Cholecystokinin receptors mediate tolerance to the analgesic effect of TENS in arthritic rats. Pain, 148 (1), 84-93.

2. Zhao, Z.Q. (2008), Neural mechanism underlying acupuncture analgesia. Progress in Neurobiology, 85 (4), 355-375.

3. Sun, S., Cao, H., Han, M., Li, T.T., Zhao, Z.Q. and Zhang, Y.Q. (2008), Evidence for suppression of electroacupuncture on spinal glial activation and behavioral hypersensitivity in a rat model of monoarthritis. Brain Research Bulletin, 75 (1), 83-93.

4. Kim, S.K., Moon, H.J., Park, J.H., Lee, G., Shin, M.K., Hong, M.C., Bae, H., Jin, Y.H. and Min, B.I. (2007), The maintenance of individual differences in the sensitivity of acute and neuropathic pain behaviors to electroacupuncture in rats. Brain Research Bulletin, 74 (5), 357-360.

5. Shen, E.Y. and Lai, Y.J. (2007), The efficacy of frequency-specific acupuncture stimulation on extracellular dopamine concentration in striatum - A rat model study. Neuroscience Letters, 415 (2), 179-184.

6. Huang, C., Hu, Z.P., Jiang, S.Z., Li, H.T., Han, J.S. and Wan, Y. (2007), CCKB receptor antagonist L365,260 potentiates the efficacy to and reverses chronic tolerance to electroacupuncture-induced analgesia in mice. Brain Research Bulletin, 71 (5), 447-451.

7. Tian, N., Wang, F., Tian, D.R., Zou, Y., Wang, S.W., Guan, L.L., Shi, Y.S., Chang, J.K., Yang, J. and Han, J.S. (2006), Electroacupuncture suppresses expression of gastric ghrelin and hypothalamic NPY in chronic food restricted rats. Peptides, 27 (9), 2313-2320.

8. Ko, E.S., Kim, S.K., Kim, J.T., Lee, G., Han, J.B., Rho, S.W., Hong, M.C., Bae, H. and Min, B.I. (2006), The difference in mRNA expressions of hypothalamic CCK and CCK-A and -B receptors between responder and non-responder rats to high frequency electroacupuncture analgesia. Peptides , 27 (7), 1841-1845.

9. Filshie, J. and Rubens, C.N.J. (2006), Complementary and alternative medicine. Anesthesiology Clinics of North America, 24 (1), 81.

10. Chandran, P. and Sluka, K.A. (2003), Development of opioid tolerance with repeated transcutaneous electrical nerve stimulation administration. Pain, 102 (1-2), 195-201.

11. Han, J.S. (2003), Acupuncture: neuropeptide release produced by electrical stimulation of different frequencies. Trends in Neurosciences, 26 (1), 17-22.

12. Dertwinkel, R., Zenz, M., Strumpf, M. and Donner, B. (1999), Clinical status of opioid tolerance in long-term therapy of chronic noncancer pain. Opioid Sensitivity of Chronic Noncancer Pain, 14, 129-141.

13. Liu, S.X., Luo, F., Shen, S., Yu, Y.X. and Han, J.S. (1999), Relationship between the analgesic effect of electroacupuncture and CCK-8 content in spinal perfusate in rats. Chinese Science Bulletin, 44 (3), 240-243.

14. Chen, X.H., Geller, E.B. and Adler, M.W. (1998), CCKB receptors in the periaqueductal grey are involved in electroacupuncture antinociception in the rat cold water tail-flick test. Neuropharmacology, 37 (6), 751-757.

15. Han, J.S. (1997), Cholecystokinin (CCK): Negative feedback control for opioid analgesia. Behavioral and Brain Sciences, 20 (3), 451.

16. Tang, N.M., Dong, H.W., Wang, X.M., Tsui, Z.C. and Han, J.S. (1997), Cholecystokinin antisense RNA increases the analgesic effect induced by electroacupuncture or low dose morphine: Conversion of low responder rats into high responders. Pain, 71 (1), 71-80.

17. Zhang, L.X., Li, X.L., Wang, L. and Han, J.S. (1997), Rats with decreased brain cholecystokinin levels show increased responsiveness to peripheral electrical stimulation-induced analgesia. Brain Research, 745 (1-2), 158-164.

18. Bueno, L., Fioramonti, J., Delvaux, M. and Frexinos, J. (1997), Mediators and pharmacology of visceral sensitivity: From basic to clinical investigations. Gastroenterology, 112 (5), 1714-1743.

19. Liu, N.J., Bao, H., Li, N., Yu, Y.X. and Han, J.S. (1996), Cholecystokinin octapeptide reverses the inhibitory effect induced by electroacupuncture on C-fiber evoked discharges. International Journal of Neuroscience, 86 (3-4), 241-247.

20. Han, J.S. (1995), Cholecystokinin octapeptide (CCK-8): A negative feedback control mechanism for opioid analgesia. Gene Expression in the Central Nervous System, 105, 263-271.

21. Cesselin, F. (1995), Opioid and Anti-Opioid Peptides. Fundamental & Clinical Pharmacology, 9 (5), 409-433.

22. Legido, A., Adler, M.W., Karkanias, C., Geller, E.B., Bradley, E., Greenstein, J.I. and Grover, W.D. (1995), Cholecystokinin Potentiates Morphine Anticonvulsant Action Through Both Cck-A and Cck-B Receptors. Neuropeptides, 28 (2), 107-113.

23. Chen, X.H., Geller, E.B. and Adler, M.W. (1994), Cholecystokinin-Octapeptide Microinjected Into the Periaqueductal Grey Antagonizes Analgesia Induced by Peripheral Electroacupuncture Stimulation in Rats. Regulatory Peptides, 54 (1), 55-56.

24. Chen, X.H., Han, J.S. and Huang, L.T. (1994), CCK Receptor Antagonist L-365,260 Potentiated Electroacupuncture Analgesia in Wistar Rats But Not in Audiogenic Epileptic Rats. Chinese Medical Journal, 107 (2), 113-118.

25. Han, J.S. (1994), Cholecystokinin-Octapeptide (Cck-8) As Modulator of Opioid Analgesia. Regulatory Peptides, S109-S110.


