Original Article

Evaluation of TNF-a and IL-6 Release in the Ventroposterolateral
Nucleus of the Thalamus during Central Neuropathic Pain Induced
by Electrical Injury of the Spinothalamic Tract in Male Rats: A
Microdialysis Study

Ali Ghanbari', Ali Reza Asgari’, Gholam Reza Kaka’, Hamid Reza Falahat Pishe,
Asieh Naderi’, Masoumeh Jorjani®

1- Ph.D. Candidate, Applied Neuroscience Research Center, Bagiyatallah (a.c) University of Medical Sciences, Tehran,
Iran

2- Professor, Faculty of Aerospace and Subaquatic Medicine, AJA Medical Sciences University, Tehran, Iran

3- Assistant Professor, Applied Neuroscience Research Center, Baqiyatallah (a.c) University of Medical Sciences,
Tehran, Iran

4- Ph.D. Candidate, Biopharmacy Pars Research Company, Tehran, Iran

5- Ph.D. Candidate, Department of physiology, Faculty of Medicine, Baqiyatallah (a.c) University of Medical Sciences,
Tehran, Iran

6- Professor, Department of Pharmacology and NeuroBiology Research Center, Faculty of Medicine, Shahid
Beheshti University of Medical Sciences, Tehran, Iran

*Corresponding Address: P.O.Code: 1983963113, Department of Pharmacology and NeuroBiology Research Center,
Faculty of Medicine, Shahid Beheshti University of Medical Sciences, Tehran, Iran
Email: msjorjani@sbmu.ac.ir

Received: 08/Dec/2013, Accepted: 15/Feb/2014
Abstract
Objective: Inflammation and proinflammatory cytokines play an important role in the
initiation and maintenance of central neuropathic pain. There are several reports that
cytokine production is increased at the lesion site following spinal injury. A few studies
have investigated the supraspinal levels of these cytokines. This study intended to
determine TNF-a and IL-6 release in the ventroposterolateral nucleus of the thalamus in
spinal cord injury-related neuropathic pain in rats.

Methods: Male Sprague-Dawley rats that weighed 200-230 g were used. Following
administration of anesthesia, spinothalamic tract injury was performed by a laminectomy
at the T9-T10 level in male rats. Mechanical allodynia and motor performance were
evaluated at 3, 7, 14, 21 and 28 days after spinal injury by Von Frey filament and the open
field test, respectively, in the sham and lesion groups. Concentrations of TNF-a and 1L-6
in the VPL microdialysate were detected by ELISA in both spinal cord injured and sham
groups during four weeks after surgery.

Results: Mechanical pain threshold reduced in both hind paws following lateral
spinothalamic tract injury. Paw withdrawal threshold in the Spinothalamic tract-injured
group was significantly (P<0.05) lower than in sham group at day 14 post-surgery. Motor
performance did not show any significant change after surgery. In the microdialysate,
TNF-a reduced significantly (P<0.05) at days 3 and 7 post-injury compared to the sham
group which returned to a level close to the pre-surgery level. VPL concentration of 1L-6
increased significantly (P<0.05) at day 21 post-injury compared to the sham group.
Conclusion: Lesions in spinal pathways that contain afferent pain fibers appear to change
the supraspinal levels of inflammatory mediators, including VPL, concentrations of TNF-
o and IL-6 which are consistent with spinal injury related pain behavior. Cytokine
production results in hyperexcitability of the thalamocortical neurons, a decrease in pain
threshold, and persistent neuropathic pain after spinal injury.
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