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Abstract Objective: To investigate the excitabilities of spinal wide dynamic range (WDR) neurons in a rat
model of bone cancer pain, and to explore the role of KCNQ/M (Kv7) potassium channels in the development
of central sensitization in bone cancer rats. Methods: (1) A rat model of bone cancer pain was established by
intratibial injections of syngeneic MRMT-1 mammary gland carcinoma cells (4 10%, 4 pl) in female Sprague-
Dawley rats. The 50% paw withdrawal threshold (PWT) of rats were tested with von Frey filaments on 14 days
after cancer cells inoculation to assess the mechanical allodynia, which indicated the success of bone cancer
pain model. An equal volume of vehicle (phosphorylated buffer solution, PBS) was injected into the tibial bone
cavity as controls. (2) The alterations of excitabilities of WDR neurons in bone cancer pain rats and the effects of
retigabine on the C-fiber induced discharge of spinal wide dynamic range (WDR) neurons were examined through
extracellular electrophysiological recording in vivo in bone cancer pain rats. Results: (1) The C-fiber responses of
WDR neurons increased significantly in rats with bone cancer pain (P < 0.001, 7z = 11); (2) Spinal administration
of retigabine (5 mM), a selective opener of KCNQ/M (Kv7) channels, showed significant inhibition on the C-fiber
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evoked discharges of dorsal horn WDR neurons (P < 0.001, 7z = 14). Conclusion: Hypersensitivity of dorsal
horn WDR neurons occurs in rats with bone cancer pain, which is highly related to the central sensitization and
the pathogenesis of bone cancer pain. KCNQ/M (Kv7) potassium channels may underlie the occurrence of central
sensitization and the development of bone cancer pain in rats.
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Fig. 1 Alterations of the C-fiber responses of dorsal horn WDR neurons in bone cancer rats. (A): The original recording on the C-fiber evoked
discharges of a WDR neuron in bone cancer rat and sham rat, respectively. (B): The total spikes count of the electrically evoked C-fiber
responses in 10 stimuli. ***P < 0.001, compared with sham control, two-way ANOVA followed by Bonferroni post hoc test, 7z = 9-11/
group. (C): the AUC (0 — 60 min) of C-fiber response. ***P < 0.001, bones cancer pain vs. sham, two-tailed unpaired t-test, 7z = 9-11/group.
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Fig. 2 Effects of spinal administration of RTG (5 mM) on C-fiber responses of dorsal horn WDR neurons. A: The original recording on the
C-fiber evoked discharges of a WDR neuron before and after drug administration; al: before DMSO administration (baseline); a2: 30 min
after DMSO administration; b1: before RTG administration (baseline); b2: 30 min after RTG administration; B: Effects of RTG on the C-fiber
evoked discharges; C: Comparison of the AUC (-25 ~ 60 min of the analysis time) of the C-fiber responses after application of RTG with
DMSO. **P < 0.01, ***P < 0.001, compared with DMSO solution control, two-way ANOVA followed by Bonferroni post hoc test, or two-

tailed unpaired t-test, 7z = 9-14/group.
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