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THE STUDY ON THE CHARACTERISTICS OF NOCICEPTIVE NEURONS
IN TRIGEMINAL SUBNUCLEUS ORALIS
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Departments of Conservative Dentistry, Oral Physiology* and Institute of Oral Bioscience,
College of Dentistry Chonbuk National University

Recent studies have implicated that more rostral components of the trigeminal spinal nucleus including
subnucleus oralis (Vo) in orofacial nociceptive mechanisms. Since there is only limited electrophysiological
evidence, the present study was initiated to characterize the receptive field and response properties of
oralis nociceptive neurons in chloralose/urethan-anesthetized rats. Single neuronal activity was recorded in
right subnucleus oralis, and types of nociceptive neurons classified wide dynamic range (WDR), NS (noci-

ceptive specific) and deep nociceptive (D) and the mechanoreceptive field (RF) and response properties
were determined.

A total of 34 nociceptive neurons could be subdivided into 17WDR neurons, 12NS neurons and 5D neu-
rons, Vo nociceptive neurons had RF involving maxillary and/or mandibular divisions mainly located in the
intraoral and/or perioral regions. Majority of Vo nociceptive neurons showed spontaneous activity less than
1Hz. The NS and D newions activated only by heavy pressure and/or pinch stimuli had high mechanical
thresholds compared to WDR neurons activated also by tactile stimuli. Vo nociceptive neurons showed a
progressive increase of response to the graded mechanical stimuli. 39% of Vo nociceptive neurons received
C-fiber electrical input as well as A-fiber electrical input from their RF, and 45% of them responded to
electiical stimulation of the right maxillary first molar. 41% of Vo nociceptive neurons responded to noxious
heat applied to their RF, and 18% of them showed an immediate burst of discharges following MO applica-
tion to the right maxillary first molar pulp. These results indicate that Vo is involved in the transmission of
nociceptive information mainly coming from intraoral or perioral region including tooth pulp.
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Fig. 2. Examples of mechanoreceptive field (RIF) and IOapon»e mopel ties of oralis nociceptive neurons WDR. wide dy namic
range neuron: NS, nociceptive-specific neuron: D, deep nociceptive newion A Location of the recording site, and extent of the
RE. Solid area indicates a pinch or deep RF, and shaded atea indicates a tactile RE. B: neuronal responses to mechanical
stimuli applied to their RF Upper trace indicates the onset and durat on (= sec of the stimulus (brush, Br. pressume Pr.
pinch, Pi). C neu:onal 1esponses to graded mechanical stimuli applied to ~hewr RIF. Upper trace indicates the onset and dwia-
tion (3 sec) of the stimulus, D neuronal responses to noxious sheymal stimult (tachant heat, RH) applied to thewr RF The
arrow indicates the onset of stimulus application, and the duration of stimulus was 5 sec E neuronal 1esponses to mustard
oil (MO) applied to the right maxillary molar pulp Tre anow indicates the onset of MO application
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Table 1. Summary of RF and response properties of oralis nociceptive neurons in rats.

WDR NS Deep
RF
V division
V1 017 0(12) 0(5)
V2 2(17) 1(12) 1(5)
V3 3(17) 2(12) 3(5)
V1/V2 0(17) 0(12) 0(5)
V2/v3 12(17) 9(12) 1(5)
Location
10 3(17) 5(12) 0(5)
PO 0 0012) 0(5)
F 0(17) 0(12) 1(5)
10/PO 13(17) 7(12) 0(5)
PO/F 1(17) 0(12) 0(5)
10/F 017) 0(12) 4(5)
Response properties
Spontaneous activity({1Hz) 13(17) 12(12) 3(5)
Response to noxious heat to RF 6(14) 4(12) 2(3)
Response to MO into pulp 1(10) 0(8) 3(4)

WDR, wide dynamic range neuron: NS, nociceptive-specific neuron: D, deep nociceptive neuron . RF, mechanoreceptive field:
V., trigeminal, V1, ophthalmic: V2, maxillary. V3, mandibular: 10, intr acral: P, perioral: F, facial (these mechanoreceptive
field delineations adapted from description of Dallel et al ,1990). Each value represents the number of neurons, and the total
number of neurons tested indicated in parentheses.

Table 2. Summary of electrical input from the RF and pulp of ipsilateral maxillary first molar.

WDR NS D
RF
A-fiber input
Incidence 17(17) 11(11) -
Latency, ms 54+0.7 54+0.8 -
Threshold, mA 0.5+0.1 04+01 -
C-fiber input
[ncidence 7(17) 411 -
Latency, ms 52.3£90 56.5£6.0 -
Threshold, mA 3.3+0.8 17+0.2 -
Pulp
A-fiber input
Incidence 9(17) 5(11) 1(5)
Latency, ms 53%+1.2 6.2+2.1 30
Threshold, mA 0.5%0.1 09+0.6 04
C-fiber input
Incidence 017 11D 2(5)
Latency, ms - 30.0 62.5
Threshold, mA - 0.8 1.8

Under incidence, each value represents the number of neurons, and total number of neurons tested indicated n parentheses
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Fig. 3. Mean responses to graded mechanical stunuli of
oralis nociceptive neurons The magnitude of X was 5, 20
and 50 in WDR. NS and D neurons, respectively Note
that WDR, NS and D neuicns showed a progiessive
increase in number of spikes as mechanical stimulus inten-
sity was increased
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