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Effect of spontaneous firing of injured dorsal root ganglion neuron on excitability

of wide dynamic range neuron in rat spinal dorsal horn
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Abstract: The aim of the paper is to study the effect of spontaneous firing of injured dorsal root ganglion (DRG) neuron in chronic
compression of DRG (CCD) model on excitability of wide dynamic range (WDR) neuron in rat spinal dorsal horn. /n vivo intracellu-
lar recording was done in DRG neurons and in vivo extracellular recording was done in spinal WDR neurons. After CCD, incidence of
spontaneous discharge and firing frequency enhanced to 59.46% and (4.30 £ 0.69) Hz respectively from 22.81% and (0.60 + 0.08) Hz
in normal control group (P < 0.05). Local administration of 50 nmol/L tetrodotoxin (TTX) on DRG neuron in CCD rats decreased the
spontaneous activities of WDR neurons from (191.97 + 45.20)/min to (92.50 + 30.32)/min (P < 0.05). On the other side, local admin-
istration of 100 mmol/L KCI on DRG neuron evoked spontaneous firing in a reversible way (n = 5) in silent WDR neurons of normal
rats. There was 36.36% (12/33) WDR neuron showing after-discharge in response to innocuous mechanical stimuli on cutaneous
receptive field in CCD rats, while after-discharge was not seen in control rats. Local administration of TTX on DRG with a concentra-
tion of 50 nmol/L attenuated innocuous electric stimuli-evoked after-discharge of WDR neurons in CCD rats in a reversible manner,
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and the frequency was decreased from (263 + 56.5) Hz to (117 + 30) Hz (P < 0.05). The study suggests that the excitability of WDR
neurons is influenced by spontaneous firings of DRG neurons after CCD.

Key words: dorsal root ganglion (DRG) neuron; chronic compression of DRG; wide dynamic range neuron; spontaneous firing; after-
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Fig. 1. Paw withdrawal threshold (PWT) was measured by Von
Frey filaments test in normal and CCD groups. Each data point
represents the mean PWT value on the selected day. Tactile allo-
dynia appeared rapidly (~24 h) following CCD (squares, n = 12)
and lasted for a long time comparing to those in normal group

(circles, n=12). P < 0.01 vs normal group.
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Fig. 2. The effect of TTX applied on DRG on spontaneous activity and subthreshold membrane potential oscillation (SMPO) of an
AP neuron in CCD group. /n vivo intracellullar recording from an A DRG neuron showed spontaneous activity (bursting firing) and
SMPO under control conditions (a), after local application of TTX (50 nmol/L; b, c), the spontaneous activity and SMPO were abol-
ished, however, a single action potential was still evoked immediately after application of electrical stimulation on sciatic nerve (b,
¢), and during washout, the spontaneous activity and SMPO reappeared (d). The spikes were truncated. Expanded sweeps (a—d, lower

panel) showed the original traces at the time indicated and details of the spikes and SMPO.
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Fig. 3. Effects of TTX and KCI on the spontaneous activity of WDR neurons applied on DRG. A4: The ratemeter record showed the

suppression of WDR spontaneous firing induced by local application of TTX on DRG neuron in CCD rats. Expanded sweeps in right
panel showed firing patterns before (a) and during (b) the drug application. B: Histogram summarized the inhibiting effect of TTX
administered at DRG level on the magnitude of the spontaneous firing of WDR neurons in CCD rats, from (191.97 + 45.20)/min to (92.50 +
30.32)/min, n = 10. "P < 0.05. C: Upper showed original recording of a WDR neuron in normal rats. There was no spontaneous fir-
ing at first, after local application of KCI (100 mmol/L) on DRG, spontaneous firing was evoked on WDR neuron in a reversible way.

Lower showed the ratemeter record of the same neuron.
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Fig. 4. Responses of WDR neurons to innocuous electrical stim-
uli on sciatic nerve in normal and CCD rats. 4: In normal rat,
sciatic nerve stimulation (ST) produced an initial high frequency
discharge lasted for the duration of the stimulus. B: In CCD rat,
the after-discharge induced by ST at AP strength was observed
on a WDR neuron. The stimulation parameter was 0.1 mA, 0.05
ms, 1 Hz, 10 s. The vertical axis showed the firing frequency
(each bin represents the rate of discharge in spikes/s) and the
horizontal axis represented time. C: Histogram summarized the
after-discharge induced by ST in CCD (268 + 65 spikes, n = 8)
and normal groups (10 + 18 spikes, n=6). “P <0.01.
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Fig. 5. After-discharge of WDR neuron induced by Af stimulus
was suppressed after application of TTX on DRG. 4: The origi-
nal recording (upper) and ratemeter histogram of a WDR neuron
showed that sciatic nerve stimulation (ST) produced an initial
high frequency discharge lasted for the duration of the stimu-
lus, which followed with a long lasting slowly decaying after-
discharge in a CCD rat. The horizontal axis represented time and
the vertical axis showed the firing frequency (each bin repre-
sented the rate of discharge in spikes/s). The duration of stimulus
was shown by line marked by ST with 10 s. B: Original record-
ing (upper) and ratemeter histogram of the same WDR neuron in
(4) 10 min after TTX application on DRG. It could be observed
that the after-discharge and spontaneous activity were decreased.
C: Histogram summarized the inhibiting effect of TTX adminis-
tered at DRG level on the magnitude of after-discharge of WDR
neurons, from (263 = 56.5) Hz to (117 + 30) Hz, n=5. "P < 0.05.
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