HEKRMEE 181 77-88, 1993 1

B A EE SR & B % 2 RN Fos SE3REBAL

A &l
BT ERIRS O M B
358 AR B B
(A 19934459 8)
(23 © 19934 T A26H)

Abstract : C-fos expression was used to determine areas at which neurons were excited by
electrical stimulation of the tooth pulp in the cat forebrain. Tooth pulp stimulation (0.2msec
duration, twin pulse) was delivered at 1 Hz under pentobarbital sodium anesthesia (35mg/kg) and
the intensity was maintained at 3 times the threshold for the jaw-opening reflex (200—600uA).
With a survival time of 1.5 hrs following the start of stimulation, cats were perfused with buffered
paraformaldehyde. Brain slices were incubated with polyclonal rabbit antibody against the Fos
protein that originated in c-fos and was processed according to the peroxidase-antiperoxidase
(PAP) method. In the pentobarbital sodium-injected (35mg/ 0.7ml/kg, 2 hrs before sacrifice) group,
Fos-positive neurons were found bilaterally in the prelimbic, infralimbic, prepiriform, perirhinal,
periamygdaloid and entorhinal cortices, lateral habenular (HbL), thalamic and hypothalamic
paraventricular nuclei, supraoptic nucleus (SON), infundibular nucleus and anterior preoptic area.
Furthermore, tooth pulp stimulation resulted bilaterally in Fos expression in the granular insula
and increased the number of Fos-positive neurons to 368% in SON and 280% in HbL. In addition, the
increases were inhibited by morphine administration (2mg/kg, i.p.). These findings suggest that
SON and HbL are involved in defensive mechanisms to noxious stimulation through the release of
vasopressin and antinociception.

Key words : c-fos expression, tooth pulp stimulation, supraoptic nucleus, lateral habenular
nucleus, cat
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Expression of Fos protein in the cat forebrain induced by the electrical stimulation of tooth pulp.
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Fig.1 Distribution of Fos-positive neurons in the prelimbic cortex (A), the entorhinal cortex (B), the
thalamic paraventricular nucleus (C), the periamygdaloid cortex (D), the anterior preoptic
nucleus (E), and the subfornical organ (F). Animals were perfused 2.0 hrs after the
intraperitoneal injection of Nembutal (35mg,kg). Arrowheads indicate the Fos-positive neurons.
In all figuers except for B the lower is the ventral side and in B the right is the ventral side.
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Fig.2 Distribution of Fos-positive neurons in the marginal layer of the trigeminal caudal nucleus (A),
the lateral habenular nucleus (B) and the supraoptic nucleus (C). D is higher magnification of
C. Animals were perfused 1.5 hrs after begining of the electrical stimulation of tooth pulp.
Arrowheads indicate the Fos-positive neurons. Abbreviations : HbM, medial habenular nucleus ;

OT, optic tract ; SMT, stria medullaris thalami ;

V3, third ventricle.
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Table 1 Number of Fos-positive neurons in various areas of the cat forebrain
Normal Saline Anesthetic TP stim.
(n=14) (n=4) (n=14) (n=4)
Cortex
prelimbic 0 7.3+4.6 7.3%£5.3 11.8%+5.6
infralimbic 0 2.8£2.0 3.3£2.9 3.5+2.9
agranular insula 0 0 0 5.1x£2.9
prepiriform 0 3.1£2.1 2.9%2.6 2.4x2.1
perirhinal 0 4.7%£3.9 4.5+4.0 5.1x4.1
entorhinal 0 4.6x£4.0 1.8£1.2 13.2%6.6
periamygdaloid 0 0 2.2%1.2 3.4+2.7
Hypothalamus
supraoptic 0 8.0+4.2 50.1£38.8 184.5%£45.3
ant. preoptic 0 0 100.9+42.8 86.9x41.1
infundibular 0 0 2.3+1.6 3.1%x1.8
paraventricular 2.1+1.6 1.9%£1.4 3.7x1.4 3.0£1.7
Thalamus
paraventricular 0 4.8%4.1 5.2+3.5 5.625.0
lat. habenlar 0 0 13.5+4.5 37.8£9.1
Subfornical Organ 0 0 167.5+72.9 149.6+88.6

Means and standard deviations of Fos-positive neurons, Normal = normal control (intact group),
Saline = Saline-injected group, Anesthetic = anesthetic (Nembutal)-injected group, TP stim. = tooth

pulp- stimulated group.
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Fig.3 Camera lucida drawing of the rostrocaudal
disribution of Fos-positive neurons in
the supraoptic nucleus (SON) for
coronal planes of the cat hypothalamus
after the tooth pulp stimulation (right)
and 2.0 hrs after Nembutal injecton
(left). Each dot represents 5 Fos-positive
neurons. The number in parentheses
indicate the actual number of Fos-
positive neurons. Note that the positive
neurons are distributed throughout the
nucleus in a rostrocaudal direction.
Abbreviations : same as Fig.2.
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Rostral

3D\ EY

Tooth Pulp Stimulation
Cal#1

Nembutal

Cat #5

¢ Caudal

Fig.4 Camera lucida drawing of the rostrocaudal
distribution of Fos-positive neurons in
the lateral habenular nucleus (LHb) for
coronal planes of the cat thalamus, 1.5
hrs after the tooth pulp stimulation
(right) and 2.0 hrs ahter Nembutal
injection (left). Each dot represents one
Fos-positive neuron. Abbreviations: same
as Fig.2.
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Fig.5 Number of Fos-positive neurons in the supraoptic nucleus (left) and the lateral habenular
nucleus (right) of the cat following Nembutal injection (white columns), electrical stimulation
of the tooth pulp (shaded columns) and morphine 5 min before the tooth pulp stimulation
(black columns). Values are mean + S.D. Marks of * and ** represent the significant difference
from the Nembutal-injection group at p ¢ 0.01 and p < 0.05, respectively.
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