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ABSTRACT

BACKGROUND AND OBJECTIVE: As a crucial micronutrient, copper ion is engaged in various biochemical
pathways and affects central nervous system, pain, and inflammation. Considering the significance of pain in physical
and mental condition of patients, the present study aims to find new ways to reduce pain by investigating the effect of
copper chloride on thermal and chemical pain and inflammatory edema through central and peripheral administrations.
METHODS: In this empirical study, 77 male Wister rats (200-250g) were divided into 11 groups (n=7) including
control group (with no treatment), sham 1 (saline, i.p) receiving 5, 10, 20 and 100 mg/kg CuCl; intraperitoneally (i.p),
sham 2 (saline, intrathecal (i.t)) receiving 0.002mg/10ul and 0.02mg/10ul CuCl; intrathecally (i.t), sham 3 group
receiving saline plus naloxone intraperitoneally (i.p) and the group receiving 10 mg/kg CuCl; plus 2 mg/kg naloxone
intraperitoneally (i.p). Thermal and chemical pain and the volume of inflammatory edema were assessed using tail
flick, formalin and plethysmometery tests, respectively. Elevated plus maze and rotarod tests were used to examine the
side effects of CuCl..

FINDINGS: 10 and 20 mg/kg CuCl; (i.p) respectively reduced thermal pain (1.69+0.38 and 1.55+0.53) (p<0.001) and
chemical pain (p<0.01) and reduced inflammatory paw edema (70.43£20.96 and 70.38+£29.01) (p<0.01). However, rats
receiving 100 mg/kg CuCl, did not survive. On the other hand, naloxone abolished the analgesic effect of CuCl2
(0.015+0.055) (p<0.001). Intrathecal administration of 0.002mg/10ul CuCl, had no significant effect on pain but 0.02

mg/1 0 ul CuCl; reduced chemical pain (p<0.01). CuCl, had no effect on balance and anxiety.

CONCLUSION: Since administration of naloxone as opioid receptor antagonist abolished the analgesic effect of
CuCly, CuCl, may induce analgesia by increasing the sensitivity of opioid receptors to endogenous opioids.

KEY WORDS: CuCl,, Thermal pain, Chemical pain, Inflammatory edema.

Please cite this article as follows:
Nikbakhty H, Fereidoni M, Asadollahi A. The Effect of Copper Chloride (CuCl2) on Pain and Inflammatory Paw Edema in Rats. J
Babol Univ Med Sci. 2016;18(12): 64-70.

*Corresponding author: M. Fereidoni (PhD)

Address: Department of Biology, Faculty of Science, Ferdowsi University of Mashhad, Mashhad, I.R.Iran
Tel: +98 51 38762227

E-mail: fereidoni@um.ac.ir


http://dx.doi.org/10.22088/jbums.18.12.64
https://dor.isc.ac/dor/20.1001.1.15614107.1395.18.12.9.5

[ DOR: 20.1001.1.15614107.1395.18.12.9.5]

[ DOI: 10.22088/jbums.18.12.64 ]

AYAD )3T /VY ojled /pmdond 053 ¢ il Sz pole olStils aleo
Ohlen 5 (5S4l foledl o3l 5 353 1 e )1 51

References

1.Kamali A, Shokrpour M, Vatanpour K. Comparison of effect of additive midazolam with neostigmine to lidocaine
5% in post operation pain in colporrhaphy surgery in spinal anesthesia. Arak Univ Med Sci J. 2012;15(5):35-41.
2.Mathie A, Sutton GL, Clarke CE, Veale EL. Zinc and copper: pharmacological probes and endogenous modulators of
neuronal excitability. Pharmacol Ther. 2006;111(3):567-83.

3.Agotegaray MA, Boeris MA, Quinzani OV. Significant anti-inflammatory properties of a copper(ll) fenoprofenate
complex compared with its parent drug: Physical and chemical characterization of the complex. J Braz Chem Soc.
2010;21(12):2294-301.

4.Agotegaray MA, Boeris MA, Diez AS, Prat MR, Quinzani OV. Dinuclear copper(ll) complexes of Fenoprofen:
synthesis, spectroscopic, thermal, and SOD-mimic activity studies. J Coord Chem. 2011;64(13):2246-61.

5.Agotegaray M, Gumilar F, Boeris M, Toso R, Minetti A. Enhanced analgesic properties and reduced ulcerogenic
effect of a mononuclear copper(ll) complex with fenoprofen in comparison to the parent drug: promising insights in the
treatment of chronic inflammatory diseases. Biomed Res Int. 2014;2014: 505987.

6.0kuyama S, Hashimoto S, Aihara H, Willingham WM, Sorenson JR. Copper complexes of non-steroidal
antiinflammatory agents: analgesic activity and possible opioid receptor activation. Agents Actions. 1987; 21(1-2):130-
44,

7.Singer A, Lokugamage DA, Sharma DY, Pathberiya MD. The Impact of Copper Inserts in Relieving Joint Pain.
Orthotics-online, 12 New Cavendish Street, London, W1G 8UN Available from:
https://www.theoriginalcopperheeler.com/Singer/Prof_Singer_paper_The_Impact_of Copper_Inserts.pdf

8.Jacka T, Bernard CC, Singer G. Copper salicylate as an anti-inflammatory and analgesic agent in arthritic rats. Life
Sci. 1983;32(9):1023-30.

9.Zimmermann M. Ethical guidelines for investigations of experimental pain in conscious animals. Pain. 1983; 16(2):
109-10.

10.Yaksh TL, Rudy TA. Chronic catheterization of the spinal subarachnoid space. Physiol Behav. 1976;17(6):1031-6.
11.Bannon AW, Malmberg AB. Models of nociception: hot-plate, tail-flick, and formalin tests in rodents. Curr Protoc
Neurosci. 2007; Chapter 8: Unit 8-9.

12.Fereidoni M, Ahmadiani A, Semnanian S, Javan M. An accurate and simple method for measurement of paw
edema. J Pharmacol Toxicol Methods. 2000;43(1):11-4.

13.Tatarczynska E, Klodzinska A, Chojnacka-Wojcik E, Palucha A, Gasparini F, Kuhn R, et al. Potential anxiolytic-
and antidepressant-like effects of MPEP, a potent, selective and systemically active mGIlu5 receptor antagonist. Br J
Pharmacol. 2001;132(7):1423-30.

14.Deacon RMJ. Measuring Motor Coordination in Mice. J Vis Exp. 2013;29(75): 2609.

15.Sinkovic A, Strdin A, Svensek F. Severe acute copper sulphate poisoning: a case report. Arh Hig Rada Toksikol.
2008;59(1):31-5.

16.Marzullo G, Hine B. Opiate receptor function may be modulated through an oxidation-reduction mechanism.
Science. 1980; 208(4448): 1171-3.

17.lwata H, Watanabe K, Matsui Y. Change of copper concentration in the central nervous system after morphine
treatment and effect of copper on morphine analgesia in rats. Pharmacol Res Com. 1971;3(2):147-53.

18.Kamalpour M, Fereidoni M, Moghimi A. Effect of Spinal Gap Junctions in Reduction or Increase of Inflammatory
Rat Paw Edema in Presence and Absence of Morphine Usual and Ultra-low Dose. J Babol Univ Med Sci.
2014;16(10):45-51.

19.Ferrer X, Moreno JJ. Effects of copper, iron and zinc on oedema formation induced by phospholipase A2. Comp
Biochem Physiol C. 1992; 102(2): 325-7.

20.Tjalsen A, Berge O-G, Hunskaar S, Rosland JH, Hole K. The formalin test: an evaluation of the method. Pain. 1992;
51(1): 5-17.

21.McCarthy L, Wetzel M, Sliker JK, Eisenstein TK, Rogers TJ. Opioids, opioid receptors, and the immune response.
Drug Alcohol Depend. 2001;62(2):111-23.


http://dx.doi.org/10.22088/jbums.18.12.64
https://dor.isc.ac/dor/20.1001.1.15614107.1395.18.12.9.5
http://www.tcpdf.org

