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Roles of AMPA Receptors and NMDA Receptors in Mechanism of Leptin Involved in
Neuropathic Pain

TIAN Ying-hong™, BO Lin, WANG Ning-gian, ZHAO Yan
(Department of Physiology, School of Basic Medical Science, Southern Medical University, Guangzhou 510515, China)

Abstract: [ Objective] To investigate the roles of AMPA receptors and NMDA receptors in the mechanism of leptin involved in
neuropathic pain. [ Methods] The effect of leptin on AMPA receptors and NMDA receptors induced-currents were record by whole-cell
clamp recording in dorsal horn lamina Il neurons of adult SD rats. Mechanical allodynia and thermal hyperalgesia were measured on
day 1, 3, 7, and 14 after intrathecal injection of leptin (50 pg) in naive rats, given once daily for 14 days. On day 14, all the rats
were killed and the expression of AMPA receptors and NMDA receptors were measured.[ Results] Leptin dose-dependently enhanced
NMDA-induced current, among which 100 nmol/L concentration had the maximal enhancement effect. Leptin had no effect on AMPA-
induced current. Intrathecal injection of leptin (50 pg) in naive rats induced mechanical allodynia and thermal hyperalgesia on day
14. The behavioral changes were prevented and reversed by NMDA receptor antagonist MK-801. Moreover, intrathecal injection of
leptin increased the expression of NMDA receptors subunit NR1 on dorsal horn, which was also blocked by MK-801 but had no effect
on AMPA receptors subunit GluR1. [ Conclusion] Leptin may involved the mechanisms of neuropathic pain through NMDA receptors.
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Fig.1 Enhancement by leptin on NMDA -induced currents

A: NMDA-induced current was enhanced in the presence of leptin (100 nmol/L, 5 minutes) and recovered at 30 minutes after leptin washout.

B: The facilitatory effect of leptin on NMDA-induced currents was concentration-dependent. Leptin at 100 nmol/L had the maximal enhancement

effect. C: The NMDAR antagonist d-APV (100 wmol/L) blocked NMDA-induced currents with or without leptin perfusion. D: 100 nmol/L Leptin

didn’t enhance AMPA-induced current. Data are shown as mean + SE. The number of cells in each group was shown inside each column. 1)P < 0.05,

2)P < 0.01 vs vehicle; 3)P < 0.05 vs 10 and 300 nmol/L leptin;4)P < 0.01 vs before d-APV perfusion.
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Fig.2 Effect of MK-801 on the role of leptin in hyperalgesia and allodynia

(A and B) Intrathecal injection of leptin (50 pg) in naive rats, given once daily for 14 days, induced mechanical allodynia (A) and thermal

hyperalgesia (B) when examined on day 14. The behavioral change was attenuated by coadministration of leptin with MK-801 (10 nmol) for 14 days.

MK-801 (10 nmol) alone did not change the baseline nociceptive response(n = 6). (C and D) A single injection with MK-801 (10 nmol) on day 14

reversed both mechanical allodynia (C) and thermal hyperalgesia (D) induced by intrathecal injection of leptin (50 pg, once daily) for 14 days. The

data were obtained at 30 minutes after the MK-801 treatment(n = 5). Data are shown as mean + SE. veh, vehicle; lep, leptin; MK, MK-801. 1)P <

0.05,2)P < 0.01 vs day 0;3)P < 0.05 vs before the MK-801 injection on day 14. FWL, foot-withdrawal latency.
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Fig.3 Leptin induced spinal NR1 upregulation

Intrathecal injection of leptin (50 pg) in naive rats, given once daily for 14 days, upregulated the expression of the NR1 subunit within the

spinal cord dorsal horn, but had no effect on GluR1 expression. The cellular changes were attenuated by coadministration of leptin with MK-801 (10

nmol ) for 14 days. MK-801 alone did not change the baseline expression of NR1 and GluR1. A; immunochemistry results. For each panel, the upper

right corner represents the dorsal part of the spinal cord(n = 3). Scale bar: 100 wm. B: western blot results. Data are shown as mean + SE(n =3). 1)

P <0.01, as compared with vehicle. Veh, vehicle; lep, leptin; MK, MK-801; B-actin, loading control.
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