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ABSTRACT
antagonist

The effect of a,-adrencceptor
{ Yoh > on
coerulens (LC)-induced spinal antinociception

yohimbine locus
was investigated in 18 anesthetized Wistar
rats. Stimulation of LC markedly inhibited
both nociceptive reflex of the posterior biceps
semitendinosus ( PBST ) muscle and C re-
sponses of 16 wide-dynamic range ( WDR}
neurons of the dorsal horn. Application of
Yoh (0.2 %, 5 — 10 pl} to the surface of
spinal cord at L;_, attenuated the LC-induced
inhibition of nociceptive reflex without affect-
ing that of C responses of 10 WDR neurons
that were tested in 6 rats. The results sug-
gested that LC may exert its inhibitory action
on the nociceptive reflex via o, adrenoceptors
somewhere other than the WDR neurons in
the spinal dorsal horn.
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Stimulation of LC selectively inhibits the
nociceptive responses of the spinal dorsal horn
neurons”’ and increases the latency of tail
flexcr reflex (TFR)%.

antagonists. Yoh and/or idazoxan, reduced

The oy-adrenoceptor
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Abbreviations: BP = blood pressure; ECG = electrocar-
diogram; EMG = electromyogram; FR = flection reflex; L=
lumbary LT =locus eoeruleus; NPY =neuropeptide Y PBST
= posterior hiceps semutendinosus muscles; TFR =rtail flexor
reflex; WDR = wide-dynamic range; Yoh=yohimbme.

the norepinephrine-induced inhibition of noci-
ceptive responses of the dorsal horn neurcns™
and attenuated the spinal antinociception to
stimulation of LC"'. It seemed that o
adrenoceptors played an important role in LC-
induced spinal antinociception™'. However,
our previous results did not support this view.
as a;-adrenoceptor antagonists failed to block

LC-induced inhibition of nociceptive responses

a

of the dorsal horn neurons in cats and

rats™'. Therefore, the differential effects of
a,-adrencceptors on LC-induced inhibition of
nociceptive reflex and the nociceptive
responses of dorsal horn neurons merit fur-

ther investigation.

MATERIALS AND METHODS

Experiments were performed on 18 % Wistar rats
(Shanghai Animal Center. Chinese Academy of Sci-
ences}s Wweighing 314 + 29 g, anesthetized with ure-
thane (1.1 g+kg 'y ip). Trachea was canulated for
artificial respiration. The spinal cord was exposed by
laminectomy at L,-L; and covered with warm agar,
The rats were fixed in a stereotaxic frame, BP. body
temperature and ECG were monitored and kept ar
physiological levels.

As a nociceptive flextion reflex (FR}, the firings
of electromyography (EMG) from the PBST muscle
were evoked by peripheral electric stimuletion accord-
The electric stimuli (1
—2ms, 100 V, 3 pulses. 100 Hz. at 5-min intervals)

were transcutaneously applied to the ipsilateral hind-

ing o Hoffer’s description®.

paw vie a pair of stainless steel needles. A concentric
bipolar stainless steel electrode (0. 15 mm in diameter)
was inserted into the L.C at the stereotaxic coordinates
of P 0.5, L 1.0, H 7. 5 according to the atlas of Paxi-
nos'" for the electric stimulation (50— 150 pA. 0. 1—
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0.2 ms. 100 Hz. for 5300— 600 ms}. The stable base-
line of EMG was established for at least 30 min prior
to the examination of the effects of LC stimulation and
the application of drug.

After the observation of FR., the rat was para-
lyzed with gallamine triethiodide ¢2 %=, 0. 1—0. 2 ml.
iv) and artilicially veniilated. The responses of the
dorsal horn neurons were extracellularly recorded with
a single micropipette filled with NaCl 4 mel-L7!, A
0. 02 %4 salution of Yoh (Sigma) in saline was topical-
ly applied 1o the dorsal surface of the spinal cord at
segments of L, (5—10 iy

Statistical analysis; The firing rate of EMG of
single or multiple muscle unites and the responses of
spinal WDR neurons were represented by T+s5.  Sta-
tistical significance was evaluated by ¢ test.

+RESULTS

The EMG of PBST reflex by peripheral
electric stimulation exhibited 2 components.
the early one with a latency of <{10 ms. and a
threshold of $+5 V (range 5—20V, 2a=17),
the late one with a lateney of 125+ 23 ms
(range 80— 160 ms, n=12) . and a threshold
of 1927 V (range 10—32 V, n=7), corre-
sponded to A- and C-afferent fibres evoked re-
sponses. respectively, Following the stimu-
lation of LC, the C-afferent-volley induced FR
was selectively inhibited to 28 4+ 16 34 (range
65.4 29—1.8 % . n=18) of control level in all
18 rats tested. When LC stimuli were applied
200 ms hefore the onset of the peripheral stim-
ali, the maximal inhibition of FR was ob-
tained without fluctuation of BP,

In 9 rats, after LC-induced inhibition of
the FE was tested, responses of WDR neu-
rons in the dorsal horn were recorded. The re-
sponses also exhibited typically 2 components
which represented A- and C-afferent volley in-
duced responses with the latency of <10 ms
and 138479 ms (#=10}. respectively. Elec-
tric stimulation of LC selectively inhibited the
evoked nociceptive responses of 16 WDR neu-
rons to 26420 24 (range 0—50.0 % . n=16)

" fluctuation of BP in 15 rats.

of control level.
Intrathecal injection of Yoh (0.2 %, 5—
10 pl. mean 7+ 2 pl) markedly blocked the
LC-induced inhibition of FR. The inhibition
was altered from 27412 24 to 84 & 20 %
frange41.6% —1. 8% and120. 39 —
68. 2 % . respectively } of control. without
A typical exam-
The effect of Yoh
In contrast, Yoh failed

ple wa= shown in Fig 1.
lasted 15— 130 min.
to reduce the inhibitory effect of LC on evoked
nociceptive responses of 10 dorsal horn neu-
In addition, the
A-afferent volley induced responses of both
FR and WDR neurons were not affected by LC
and Yoh.

rons tested in 6 rats (Fig 2).
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Fig 1. Biockade of LC-induced inhibition of nocicep-

tive reflex by Yoh in one experiment. Histogram rep-
resenting firing recorded from posterior biceps semi-
tendinosus muscle to excitation of unmyelinated affer-
ents by electric stimulation (1 ms, 100 V. 3 pulses,
100 Hz. at § min intervai)} of the ipsilateral hindpaw.
Yoh (0.2 %;, % pl) was applied to the dorsal region
surface of the spinal cord at L,-,. White and black
columns represent spikes of EMG before and after
Yoh, respectively. EMG . electromyogrami LC sum-
ulation : electric stimulation of locus coeruleus {50 pA,
0. 2 ms, 100 .:6z. for 508 ms).

In 2 rats. the effects of Yoh on LC-in-
duced inhibition of FR and responses of the
dorsal horn neurons were simultaneously test-
ed. Intrathecal injection of Yoh blocked the
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Fig 2. LC-induced inhibition of C responses (a—8)

of a spinal WDR neuron by peripheral electric stimu-
lation (2 ms, 100 V, 3 pulses, at 5 min interval). A.
Control series; B. Tested series: Topical applieation
of Yoh (.2 %, 10 vl) to the dorsal susrface of the
spinal cord at f.;-.. Upper panels: Control respons-
es; Middle panels: Stimulation of LC (0.2 ms, 50
vA. 100 Hz For 500 ms) : Bottom panels: 2 min after
LC stimngjation.

inhibitory effect of LC on FR in both rats.
However., Yoh did not change the LC-induced
inhibition of C responses of § dorsal horn neu-
rons in the same rats (Fig 31.

DISCUSSION

Consistent with our previous observa-
tions"™%, the present results showed that o,-
adrenoceptor antagonists failed to block the
LC-induced inhibition of nociceptive responses
of dorsal hora neurons. Interestingly, the
present study also supported the view that a.-
adrenoceptors played an important role in 1.C-
induced inhibition of nocicepsive FR*. 1In
view of the present recordings of FR and firing
of the dorsal horn neurons under the same
conditions and even 1n the same animals, it
was shown that there were differential effects
oen LC-induced

The previous results, which

of o;-adrenoceptors spinal
antinaciception.
seemed to be conflicting. may be attributable

to the activation of ditferent neuronal path-
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Fig 3. Differential effects of Yoh on LC-induced in-
hibition of nociceptive reflexes of PBST muscle and C
responses of WDR peurons by peripheral electric stim-
ulation (1 ms, 100 V. 3 pulses, 100 Hz. at § min in-
terval). Topical application of Yoh (0.2 %, 5— 10
ul) significantly reduced LC-induced inhibition of no-
ciceptive reflex without affecting that of C responses
of WDR neurons. The white and black columns rep-
resent EMG (n=11> and C responses of neurons (n=
9. respectively.  “P<70. 01 vz LC stimulating group
of EMG.

ways in LC-induced spinal antinociception.

Norepinephrine-containing neurons pro-
jected primarily to the intermediate zone » lam-
ina X. and the ventral horn of the spinal

cord®'. Since lamina X neurons conduct the

1% and also send

spinal nociceptive signals
their axons to ventral horn, it would be possi-
ble that a pathway (LC-lamina X-ventral
horn) may be involved in LC-induced inhibi-
tion of FR. Should it be the case, it would
alsc be possible that Yoh reduced the LC-in-
duced inhibition of both the firing of lamina X
neurcns and the FR by noxious stnmulation.
Qur recent situdy strongly supported this like-
lihood®s,

be that LC-induced inhibition of nociceptive

Another possible explanation may

reflex result from an inhibitory action on mo-
torneurons or ventral horn interneurons.
However, some evidences did not seem to sup-
port this assumption?'%.

The kind of transmitters that mediate the

LC-induced inhibition of nociceptive responses
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of the dorsal horn neurons remains undeter-
mined. In the light of the co-localization of
neuropeptide Y (MNPY), serotonin or galanin
and norepinephrine in LC L14.353
whether coerulospinally projecting NPY-. 5-
HT-, and galanin-coniaining cells are con-
LC-induced

antinociception via the dorsal horn pathway

neurons

tributing factors in spinal

merits further study.
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