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Changes in voltage-gated potassium currents in the trigeminal neurons after a
chronic constriction of infraorbital nerve
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Abstract: The purpose of this study was to establish a model of trigeminal neuralgia (TN) through an approach from lower edge of
cheekbone and to observe the functional changes in the voltage-gated potassium currents in the cultured trigeminal ganglion (TG) neurons.
Thirty Sprague-Dawley male rats were divided into two groups, the sham-operated (sham) group and the operated group. The TN model
was carried out by using a chronic constriction injury of the infraorbital nerve (ION-CCI) from lower edge of cheekbone. Peripheral pain
threshold test and whole-cell patch clamp recording were used to determine the difference between sham and ION-CCI rats. The
withdrawal threshold of whisker pad in operated side of ION-CCI rat was decreased significantly from 6 d after operation and then
maintained until 21 d, with the lowest on the 15th day. The threshold of whisker pad in non-operated side of operated rats was also
decreased significantly compared with that in the sham group. Delayed rectifier potassium current (lg) in cultured ION-CCI TG neurons
was decreased significantly compared with that in the sham group. Transient outward potassium currents (l,) in both operated and non-
operated sides of TG neurons from ION-CCI rats were also reduced significantly compared with that in the sham group. The present
study provided a new method of ION-CCL. In this model, the decrease of I, and Iy might contribute, at least in part, to the decrease in
mechanical pain threshold of whisker pad and the subsequent hyperalgia.
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Fig. 1. Changes in the mechanical pain threshold for evoking
withdrawal behavior in the whisker pad region in sham rats, the
non-operated and operated sides of ION-CCI rats. The with-
drawal thresholds of the non-operated and operated sides were
both significantly decreased from 6 d after chronic constriction
nerve injury of the infraorbital nerve (ION-CCI) compared with
that of sham rats. "P<0.05, "P<0.001 vs sham group; * P<0.001

Vs non-operated side.
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Fig. 2. Potassium currents on trigeminal ganglion (TG) neurons. A: Three types of total potassium currents recorded in the cultured TG

neurons. B: Specific inhibition of TEA (2 mmol/L) on |;. Typical recordings showed I in the absence (left) and presence (middle) of TEA

(2 mmol/L). Right panel showed the current-voltage relationship curves. C: Specific inhibition of 4-AP (1 mmol/L) on |,. The typical

recordings showed |, in the absence (left) and presence (middle) of 4-AP (1 mmol/L). Right panel showed the current-voltage relationship

curves.
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Fig. 3. Total potassium current (l,,,) and delayed rectifier potassium current (I;) were decreased significantly in the TG neurons in ION-

CCl rats compared with those in sham rats. A: Traces of |, (upper) and I (lower) in a sham neuron (left) and an ION-CCI neuron from

the operated side (right). B: The peak I, (left) and I (right)-voltage relationship (I-V) curves showed the differences in the TG neurons

from sham rats and the operated side from ION-CCI rats. Compared with those in sham group, ION-CCI neurons exhibited a lower

mean |, and I, at voltages from —120 mV to +60 mV.
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Fig. 4. ION-CCI decreased I, in the cultured TG neurons. A: Typical recordings of |, in a neuron from a sham rat, a neuron in the non-

operated side and a neuron in the operated side from an ION-CCI rat, respectively. B: The peak | ,-voltage relationship curves showed

the differences in the TG neurons from sham rats, the non-operated and operated sides from ION-CCl rats. Compared with those in sham

group, ION-CCI neurons exhibited a significant lower mean |, at voltages from —120 mV to +60 mV. C: The conductance-voltage (G-

V) curves in the TG neurons from sham rats, the operated side and non-operated side of ION-CClI rats. There were no significant differences

in the conductance among these three groups (P>0.05).
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