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Effects of Electrical Stimulation of the Caudal Ventrolateral
Medulla on the Activity of Dorsal Horn Neurons
of the Spinal Cord in the Cat
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Abstract—Electrical or chemical stimulation of many areas in the brainstem modulates activity of dorsal horn
neurons (DHN). This is known to be mediated by a population of bulbospinal neurons. Yet, little is known
about responses of DHNs to stimulation of the caudal ventrolateral medulla (CVLM). Thus, the purpose of
the present study is to see if there is any change in activity of DHNs when CVLM is stimulated electrically.
Thirty-one DHNs were recorded from dorsal horn of the spinal cord. Fourteen DHNs (45%) were classified
as wide dynamic range neurons and 9 (19%) were high threshold cells, and 4 (13%) and 4 (13%) were deep
and low threshold neurons, respectively. Among 31 neurons tested for responses to stimulation of CVLM,
21 DHNs (68%) were inhibited by the electrical stimulation of CVLM (200 pA, 100 gs duration, 100 Hz), and
9 cells (29%) did not show any change in neuronal activity. One neuron was excited by the stimulation.
The electrical stimulation of CVLM not only inhibited spontaneous activity of DHNs but also inhibited evoked
responses of DHNs to somatic stimulation in the receptive field. These data suggest that CVLM is one of
the pain-modulatory areas that conmtrol transmission of ascending information of noxious input to the brain
from the spinal cord.

Keywords [ medulla, dorsal horn neuron, pain modulation, analgesia, cat.
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Fig. 1. Effect of electrical stimulation to the caudal ventrola-
teral medulla on spontaneous activity of dorsal horn neurons.
A) A neuron is spontaneously active, and when electrical
stimulation (bar) was applied to the caudal ventrolateral me-
dulla (200 A, 100 4S, 100 Hz) the spontaneous activity was
greatly reduced. B) Summary of effects of electrical stimula-
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tion of the caudal ventrolateral medulla (200 A, 100 uS, 100, .

Hz) on spontaneous activity of 11 dorsal horn neurons.
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Fig. 2. Effect of electrical stimulation to the caudal ventrola-
teral medulla on response of dorsal horn neurons to noxious
peripheral stimulation such as pinch. A) Activity of a dorsal
horn neuron was increased during pinching the skin and/or
the muscle in the receptive field. This neuronal response
to the noxious peripheral stimulation was greatly depressed
by an electrical stimulation of the caudal medulla (upper
bar). B) Summary of effects of electrical stimulation of the
caudal ventrolateral medulla on neuronal response of 13 dor-
sal horn neurons to pinch.
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Fig. 3. A) Summary of responses of 31 dorsal horn neurons
to electrical stimulations of the caudal ventrolateral medulla.
B) Location of dorsal horn neurons: Circle; cells inhibited
by the stimulation, triangle; cells that did not respond to
the stimulation.
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Fig. 4. Location of stimulation sites. Electrical stimulations
were applied to ventrolateral aspect of the caudal medulla.
Each filled circle represents stimulation site at which the
stimulation caused inhibition of dorsal horn neurons, while
open circle represents the stimulating sites where the elect-
rical stimualtion did not evoke any changes in neuronal acti-
vity of dorsal horn neurons. Filled triangle, excitation of dor-
sal horn neurons. C; nucleus cuneatus, G; nucleus gracilis,
LRN; lateral reticular nucleus, Px; pyramidal decussation,
SpV; spinal trigeminal tract and nucleus.
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