oo0o0 199 Oe660 010 o220—21—

gobdgobogobuooouoon
gobogooboooobooobd

uao oOd
000000000000

Induction of noradrenergic supersensitivity following
cordotomy in neonatal rat spinal motoneurons

Hitoshi Kadotani
Department of Anesthesiology, Nippon Medical School

Abstract

Patients with spinal cord lesions frequently show autonomic hyperreflexia. The mechanism
of autonomic hyperreflexia has been thought to be an acute general autonomic overactivity in re-
sponse to cutaneous or visceral stimuli, but it remains uncertain. Several kinds of experiments
suggest that amplified spinal sympathetic reflexes in the decentralized cord are attributable to
the denervation supersensitivity of denervated neurons, which is a well-known phenomenon in
denervated muscle fibers. In the present study, changes in the supersensitivity of motoneurons
after cordotomy were studied in the spinal cord of neonatal rats.

Responses to bath-applied noradrenalined NAO were recorded from a ventral root of the iso-
lated spinal cord of 6-day-old rats. In normal spinal cords, NA induced depolarization in motoneu-
rons dose-dependently. al-antagonist prazosif) 3 uMUCinhibited the deporalization induced by NA,
and o2-antagonist rauwolscined 1 uMO potentiated it. In one group of rats, cordotomy was per-
formed 4 days after birth by complete transection of the spinal cord at vertebrate 8th-10th tho-
racic level, and NA response was examined two days later(J when they were 6 days old[T] In cor-
dotomized rats, NA-induced depolarization was increased with respect to both amplitude and du-
ration. al-as well as a2-antagonists inhibited the NA response in the spinalized rats. Especially,
both antagonists shortened the duration of NA response as compared to normal level. It is con-
cluded that the denervation supersensitivity to NA appears 2 days after cordotomy in the spinal
motoneurons of neonatal rats and that the supersensitivity to NA is attributable to the upregula-
tion of both o100 and a2-adrenoceptors on the motoneurons, indicating that a new type of o2-
adrenoceptor function appears. (J Nippon Med Sch 199901 661 21—2700

Key words[ a-adrenoceptor, denervation supersensitivity neonatal rat, cordotomy
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Fig.1 Deporalization induced by the bath application of glutamate 1 mM, 1 min[1J

Table 10 Amplitudes and duration of deporalization
induced induced by glutamaté! 1ImM, Imin.C]

Normal group O Cordotomy group
On=80 On=80
depolarization
00 mvo 190+ 023 188+ 0.26
duration
0 (0 min0 274+ 014 278+ 019

The amplitudes and durations were not significantly
different between the normal rat andthe cordotomiz
ed rat. Date were expressed as mean+ SEMIn0 80
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Fig.2 Deporalization induced by NAJ 10 uM, 5 min0O
in normal rats. The deporalization was inhib-
ited by prazosin, whereas it was potentiated
by rauwolscine.

OOoOOOOO0O0O0OO0000Fig.2ADOO0O000O0O
olO0O0000O0O0O0O0O0O0ODOCOOODOOOOS3
uMOO0O0O0COO0OO0O0OO0OO0O0OO0O0MO0OFig.2B
ooboboode20000000000000000
coooboiegMOOOOOOOOOOODOOODOOO
gooOooooOoOoOOoooO0brig. 3000000
cooooooooooboooobooooooooo
ooooooooboocooboooobooooooooo
coboooobooobooboooooobbodn ol



— 24 —0 24 0O

00 1 NA

NA-+prazosin *
M NA-+rauwolscine .

100

% of control

50

il |
i 3 10 30 100
NA concentration ( HM)

Fig.3 The dose dependent change of deporalization
induced by NA in normal rats. The response
to NA was inhibited by prazosin, wheras it
was potentiated by rauwolscine. Data were
expressed as a percent of the deporalization
induced by glutamate 1 mMO and presented
as meant SENI NAO n=8, NA+prazosin n=4,
NA-+rauwolscinell n=4[11 00 O p< 0.05 vs NA.
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Fig.4 Deporalization induced by NAT 10 uM, 5 minQ
in cordotomized rats. The deporalization was
inhibited by both prazosin and rauwolscine.
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Fig.5 The dose dependent effect of deporalization
induced by NA in cordotomized rats. The de-
poralization induced was larger in the cordo-
tomized than that in the normal rats of fig. 3.
The deporalization in cordotomy group was
inhibited by both prazosin and rauwolscine.
Data were expressed as a percent of the depo-
ralization induced by glutamated 1 mMO and
presented as meant SEMO NA[ n=8, NA+
prazosin n=4, NA+rauwolscined n=40
00 p<0.05vs NA.
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Table 200 Durations of depolarization induced by NA

Normal Cordotomy
0 minO 0 minO
NAly M 973+ 023 1723+ 0.23]D
rauwolscineONA 1y M | 960+ 022 1045+ 0.15 o
prazosind NA 1y M 1623+ 0.37

NA1Opy M 1144+ 031 1835+ 0.40]D
rauwolscine] NA1Oy M |11.70+ 0.21 1330+ 027 al

prazosind NA1Oy M 1068+ 0.28 1395+ 0.30

The durations were significantly increased in cordotom-
y group. Pretreatment with rauwolscine made durations
decrease in cordotomy group. Date were expressed as
mean+ SEMIJNA:nO8 NA O prazosin:n 4, NA[O
rauwolscine: nd 40.0 ; pO 0.05 vs NA.
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