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Suppression by Microinjection of Bicuculline into Brain Stem
Nuclei of Dorsal Horn Neuron Responsiveness
in Neuropathic Rats

Joong Woo Leem, Ph.D., Yoon Choi, MD.!, Jae Hwan Lee, M.D.
Taick Sang Nam, M.D., Ph.D. and Kwang Se Paik, M.D., Ph.D.

Department of Physiology, Yonsei University College of Medicine
'Department of Anesthesiology, Ulsan University College of Medicine, Seoul, Korea

Background: The present study was conducted to investigate effects of microinjection of bicuculline,
GABA-A receptor antagonist, into the brain stem nuclei on the dorsal horn neuron responsiveness in

rats with an experimental peripheral neuropathy.

Methods: An experimental neuropathy was induced by a unilateral ligation of L5~L6 spinal nerves
of rats. After 2~3 weeks after the surgery, single-unit recording was made from wide dynamic range

(WDR) neurons in the spinal cord dorsal hom.

Results: Responses of WDR neurons to both noxious and innocuous mechanical stimuli applied to
the somatic receptive fields were enhanced on the nerve injured side. These enhanced responsiveness
of WDR neurons were suppressed by microinjection of bicuculline into periaqueductal gray(PAG) or
nucleus reticularis gigantocellularis(Gi). A similar suppression was also observed when morphine was
microinjected into PAG or Gi. Suppressive action by Gi-bicuculline was reversed by naloxonazine, i
-opioid receptor antagonist, microinjected into PAG whereas PAG-bicuculline induced suppression was
not affected by naloxonazine injection into Gi. Gi-bicuculline induced suppression were reversed by a

transection of dorsolateral funiculus(DLF) of the spinal cord.

Conclusions: The results suggest that endogenous opioids, via acting on GABAergic interneurons in
PAG and Gi, may be involved in the control of neuropathic pain by activating the descending inhibitory
pathways that project to the spinal dorsal horn through DLF to inhibit the responsiveness of WDR

neurons.
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Fig. 1. Effects of morphine or bicuculline microinjected

into brain stem nuclei on the responsiveness of
spinal WDR neurons. Results represent the effects
of microinjection of morphine sulfate(A; 5 pg) or
bicuculline methchloride(B; 20~ 50 ng) into PAG,
NRM or Gi on brush- (white bars) and pinch-e-
voked responses(black bars) of spinal WDR neu-
rons. Data are presented as percentage of control
responses(total impulses in 10-sec brush or pinch
stimulation) obtained before microinjection of
either substance. PAG; periaqueductal gray, NRM,;
nucleus raphe magnus, Gi; nucleus reticularis
gigantocellularis. **P<Q.05; significantly differ-
ent from the control.
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Fig. 2. Effects of naloxonazine microinjected into Gi or
PAG on PAG- or Gi-bicuculline produced sup-
pression of WDR neuron responses. A: effects on
brush- (white bars) and pinch-evoked responses
(black bars) of spinal WDR neurons observed with
microinjection of bicuculline methchloride into
PAG(PAG-BIC) or of bicuculline into PAG plus
naloxonazine, p-opioid receptor antagonist, into
Gi(PAG-BIC plus Gi-NAL). B: effects on WDR
neuron responses observed with microinjection of
bicuculline into Gi or of bicuculline into Gi plus
naloxonazine into PAG. Concentrations used for
bicuculline and naloxonazine were 20~50 ng.
Data are presented as percentage of control res-
ponses(total impulses in 10-sec brush or pinch
stimulation) obtained before microinjection of
substances. **P <0.05; significantly different from
the Gi-BIC.
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Fig. 3. Effects of a transection of DLF on Gi-bicuculline
produced suppression of WDR neuron responses.
Results represent the effects of an ipsilateral
transection of the dorsolateral funiculus(DLF) of
the cervical spinal cord(C2~C3) on suppression
of brush- (white bars) and pinch-evoked responses
(black bars) of spinal WDR neurons observed with
microinjection of bicuculline methchloride(20~ 50
ng) into Gi(Gi-BIC). Data are presented as percen-
tage of control responses(total impulses in 10-sec
brush or pinch stimulation) obtained before a
transection of the DLF. **P <0.05; significantly
different from the Gi-BIC.
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