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The present study was carried out in order to examine the ability of spinally administered
morphine on the spontaneous and noxiously evoked activity of wide-dynamic-range (WDR) neurons
in the dorsal horn of the spinal cord in decerebrate, spinal cord-transected cats. All cells (n=20)
responded maximally to high-intensity noxious heat stimulation (51°C) and were classified as wide
dynamic range neurons. The spinal administration of 0.1 mg and 0.25 mg of morphine caused a signi-
ficant reduction of both types of activity. Thirty minutes after spinal administration 0.1 mg of
morphine caused a 34 % reduction of spontaneous activity and a 41 9% reduction of noxiously evoked
activity. The 0.25 mg dose reduced spontaneous activity by 49 % and the evoked activity by 71 %.
Naloxone partially reversed the morphine induced neuronal suppression. In addition, in the four
neurons in which it was tried, spinally administered epinephrine was found to further suppress the
remaining neuronal activity following the spinal morphine effect. These results demonstrate for the
first time that spinally administered morphine is capable of suppressing noxiously evoked activity of
wide dynamic range neurons in the dorsal horn of the spinal cord. They also domonstrate the dose
depedent nature of this effect and the potential importance of the interaction between morphine and
adrenergic agonists in blocking information about noxious events. This information provide a proba-
ble mechanism of action for spinal opiate analgesia.
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Fig. 1 Schematic representation of experimental
preparation. The spinal cord was transected

at L,, and laminectomy was performed from
L, through L.
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Fig. 3 Modality of WDR neuron that we studied. The top row is a record of

the WDR neuron responding to various peripheral stimuli
iv) squeeze v) cold vi) heat The WDR neuron

ii) touch iii) pinch

i) air puff

responded with increasing activity to stimuli of increasing intensity
(from the nonnoxious to the noxious range) with the greatest response

occurring during the application of a noxious stimulus.

The bottom

row is a record from two cells. (A and B)
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Fig. 4 Suppression of spontaneous and evoked activity of a single WDR neuron
by 0.1 mg of spinally administered morphine. The top row is a record
of the spontaneous and evoked activity of the neuron during a control
study and at various times after morphine administration, the bottom
row is a record of the temperature recorded at the skin surface in the
center of the heated receptive field.
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Fig. 5 Effect of 0.25 mg of spinally administered morphine on a single WDR

neuron. The top row is a record of the spontaneous and evoked acti-
vity of the neuron, the bottom row is a record of the temeperature
recorded at the skin surface in the center of the heated receptive field.
The radiant heat stimulator rapidly increased the temperature to 51°C
and held it for 8 seconds.
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Fig. 6 Effect of 0.1 mg, 0.25mg of spinally adminis-
tered morphine on the mean evoked activity
of WDR neurons.

Abscissa : time in minutes

Ordinate : mean neuronal activity expressed
as per cent of control. This figure demon-
strates that there was a dose response effect
of spinally administered morphine.
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Table 1 Mean Suppressive Effects of Spinal Morphine on Dorvsal Horn WDR Neuronal Activity

Dose of Morphine Control 15 min. 30 min.
0.1 mg (n=10)
Spontaneous activity 11.5+2.0 9.5+2.1* 8.4+1.9*
(73.0+9.8) (65.6+17.0
Evoked activity 54.7%+9.5 46.3+9.6** 31.2x£7.2%*
(77.7x6.1) (58.8+ 6.4)
0.25 mg (n=10)
Spontaneous activity 23.0+4.8 15.4+3.7** 13.0+2.9**
(58.6+£8.6) (G0.5+ 8.8
Evoked activity 72.9+48.7 34.746.1*** 22 244 3%+
(45.3+5.9) (28.4+ 4.1

Activity is expressed as impulses per second.
Numbers in parentheses indicate per cent of control
* P<0.05
* P<0.01
*** P<0.001



52 (6) 1983

Spinal
Morphine
(0.25mg)

|

n
o
o

impulses/sec
o
o

w.Mww

I
M M

WDR = = — v v IEBC RIS < QB TFEE v & 3 OBR 685

Spinal
Naloxone

(0.2mg)
6 sec

S
N N

30 min

The top row is a record of the

H
6 sec

9 min

B
= 50
S0 AU N A
.:E‘ 30
@ Control 18 min 45 min 6 min
Fig. 7 Effect of 0.2mg of spinally administered Naloxone on a single WDR
neuron that is suppressed by morphine.
spontaneous and evoked activity of the neuron, the bottom row is a
record of the temperature recorded at the skin surface in the center of
the heated receptive field.
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Fig. 8 Effect of spinally administered adrenalin (100 zg) on the mean evoked

activity of WDR neurons.

Note the significant reduction in mean

evoked activity following the adrenalin.
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