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Distribution pattern and ascending projection of nociceptive neurons

in the caudal bulbar reticular formation of the cat

Yoshihisa Fujno

Department of Anesthesiology, Shiga University of Medical Science

Abstract: Response characteristics of 429 nociceptive neurons within the reticular formation

of the medulla oblongata caudal to the obex were studied in urethane chloralose anesthetized

cats. Among them, 197 units located in the lateral part of the subnucleus reticularis ventralis

(SRV) had receptive fields exclusively in the head. Lateral SRV units were primarily trige-

minal nociceptive neurons.

In 72 units, their receptive fields were distributed exclusively in the body, especially ip-

silateral forelimb, they received nociceptive input exclusively from the spinal nerve territory.

These spinal nociceptive units were found in the medial SRV and also in the medial part of

subnucleus reticularis dorsalis (SRD).

In 160 units, their receptive fields were located in the head and body including the tail.

These convergent nociceptive units were found in the intermediate zone, but some of them

were intermingled with trigeminal and spinal nociceptive neurons in the reticular formation.

About half of the trigeminal, spinal and convergent nociceptive units tested were antid-

romically excited by electrical stimulation of the nucleus centralis lateralis of the con-

tralateral thalamus.

Key words: Reticular formation, Subnucleus reticularis ventralis, Subnucleus reticulais dor-

salis, Nociception, Medulla oblongata, Cat
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Table 1. Number of units having a receptive field in each subdivision of the body

Trigeminal SRV units Convergent RF units Spinal RF units
Total 197 160 72
B Ipsilateral 197(100.0%) 154(96.3%) 0
ea
Contralateral 27( 13.7%) 89(52.5%) 0
= Ipsilateral 169( 85.8%) 153(95.6%) 0
inna
Contralateral 146 ( 74.1%) 95(59.3%) 0
F Ipsilateral 157( 79.7%) 143(89.4%) 0
ace
Contralateral 13( 6.6%) 77(48.8%) 0
T Ipsilateral 115( 58.3%) 134(83.8%) 0
B Contralateral 8( 4.1%) 76 (47.5%) 0
i Ipsilateral 0 151(94.4%) 72(100.0%)
Contralateral 0 88(55.0%) 5( 6.9%)
Effcrlfisel Ipsilateral 0 93(58.1%) 2( 2.8%)
indlim|
Contralateral 0 74(46.3%) 1( 1.4%)
—— Ipsilateral 0 115(71.9%) 12( 16.7%)
run
Contralateral 0 78(48.9%) 2( 2.8%)
Tail 0 67(41.9%) 0
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Fig. 1. Locations of nociceptive units of the caudal bulbar reticular formation at different rostrocaudal
levels.
(A )trigeminal nociceptive units; (@ ):convergent nociceptive units; ([J):spinal nociceptive

units. In each drawing of histological section, distance from the obex is shown in mm.
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Fig. 2. A trigeminal SRV unit. (A) Location of the unit indicated by an
arrow. (B) Receptive field of the unit. (C) Responses of the unit to
electrical stimulation of the ipsilateral upper canine tooth pulp
(IUC) at 0.3 ms, 4.5 V (1.5T). Stimulus artifacts and evoked-spike
discharges are shown by raster dots. (D) Raster dot display of re-
sponses of the unit to electrical stimulation of the contralateral
lower canine tooth pulp (CLC) at 0.3ms, 1.5V (1.5T). (E) Responses
to stroking a probe across the cornea and to noxious pinching of
the face and tongue.

Upper trace shows peristimulus time histograms; lower trace
shows unit discharges. Horizontal bars indicate periods of stimu-
lus application.
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Fig. 3. A spinal RF unit. (A) Location of the unit indicated by an arrow.
(B) Location of the stimulation site in CL (indicated by an arrow).
(C) Receptive field of the unit. (D) Responses to electrical stimula-
tion of CL at 200Hz. (E) Collision test. Open star indicates the or-
thodromic response evoked by the ipsilateral superficial radial
nerve (IRN) stimulation (open arrow). Filled star indicates the an-
tidromic response evoked by contralateral CL stimulation (filled
arrow). (F) Responses to noxious firm pressure applied to the
forelimb indicated by an arrow in C.
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Fig. 4. A convergent RF unit. (A) Location of the unit indicated by an
arrow. (B) Receptive field of the unit. (C) Responses of the unit to
electrical stimulation of the ipsilateral upper canine tooth pulp
(IUC) at 1.5 T. Stimulus artifacts and evoked-spike discharges are
shown by raster dots. (D) Raster dot display of responses of the u-
nit to electrical stimulation of the contralateral lower canine tooth
pulp (CLC) at 1.5 T. (E) Responses to stroking a probe across the
cornea, to noxious pinching of the pinna and to noxious firm pres-
sure of the forelimb and the trunk.
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Fig. 5. Distribution of the latency of the anti-
dromic responses of the caudal bulbar

reticular formation neurons to con-
tralateral CL stimulation.
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Fig. 6. Sites of electrical stimulation in CL (H).
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