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Interaction between Lidocaine and Opioid or NMDA Receptor Agents
in the Modulation of Neuropathic Pain

Bae Hwan Lee, Ph.D., Jin Sun Yoon, Se Jung Jung, and Yong Gou Park, M.D., Ph.D.

Medical Research Center, Department of Neurosurgery, Brain Research Institute, Yonsei University College of Medicine

Background: Opioids have been shown to be ineffective in relieving neuropathic pain. The present
study was conducted to evaluate whether there is any interaction between lidocaine and opioid or NMDA
receptor agents in the modulation of neuropathic pain.

Methods: Under pentobarbital anesthesia, male Sprague-Dawley rats were subjected to nerve injury.
After behavioral tests for neuropathic pain, electrophysiological study was performed to apply lidocaine,
naloxone (opioid antagonist), MK-801 (NMDA antagonist) microiontophoretically.

Results: Microiontophoretically applied lidocaine and MK-801 reduced the responses of spinal neuros
to mechanical or thermal stimulation. Naloxone alone did not inhibit neural responses to external stimuli
but reversed the inhibitory effects of lidocaine, indicating an interaction between lidocaine and naloxone.
We could not observe any interaction between lidocaine and MK-801.

Conclusions: The results suggest that there is an interaction between lidocaine and opioid receptors.
Combinational treatment of two or more chemicals may be useful to treat neuropathic pain.
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Fig. 1. Development of neuropathic pain responses to me-
chanical stimulation (upper) andthermal stimulation
(lower) at 2 weeks postoperatively (*p<.05).
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Fig. 2. Development of neuropathic pain responses to sponta-
neous pain at 2 weeks postoperatively (*p<.03).
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Fig. 3. Effects of iontophoretically applied naloxone,
lidocaine and coadministration of naloxone and
lidocaine on the response of a dorsal horn to
mechanical and thermal stimulation (| : me-

chanial simulation, |: thermal stimulation).
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Fig. 4. Effects of inotophoretically applied MK-801,
lidocaine and coadministration of MK-801 and
lidocaine on the response of a dorsal horn to
mechanical and thermal stimulation (| : me-
chanial simulation, | : thermal stimulation).
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Fig. 5. Effects of iontophoretically ejected chemicals on
mechanical allodynia. Nal: naloxone, MK:
MK-801, Lido: lidocaine, Nal+Lido: coadminis-
tration of naloxone and lidocaine, MK+Lido:
coadministration of MK-801 and lidocaine, Pre:
pre ejection, During: during ejection (*p<.05).
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Fig. 6. Effects of iontophoretically ejected chemicals on
cold allodynia. Nal: naloxone, MK: MK-801,
Lido: lidocaine, Nal+Lido: coadministration ofn
aloxone and lidocaine, MK+Lido: coadminis-
tration of MK-801 and lidocaine, Pre: pre ejection,
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Table 1. Relationship between Neurons Sensitive to
Mechanical Stimulation

No. of

Decrease Increase No change
neurons tested

Naloxone 33 13 18 2
39.4%) (54.5%) (6.1%)
MK-801 40 30 6 4
(75%) (15%) (10%)
Lidocaine 46 38 7 1
(82.6%) (152%) (22%)
Nal+Lido 38 20 17 1
(52.6%) (448%) (2.6%)
MK+Lido 37 28 8 1
757%) (21.6%) (2.7%)
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Table 2. Relationship between Neurons Sensitive to Thermal
Stimulation

No. of

Decrease Increase No change
neurons tested

Naloxone 21 8 11 2
(38.1%) (524%) (9.5%)
MK-801 19 16 2 1
(377%) (105%) (5.3%)
Lidocaine 25 24 1 0
96%) 4%)
Nal+Lido 20 14 6 0
(70%) (30%)
MK+Lido 26 21 5 0
80.8%) (192%)
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