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Pain Induced by Orthodontic Force Upregulates Transient Receptor Potential
Subtype 1 and Substance P Expressions
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Abstract

To evaluate the characteristics of TRPV1 receptor in trigeminal ganglion neurons and the interaction of TRPV1
with SP after orthodontic force application. Twenty five 8-week-old Wistar rats were applied continuous orthodontic
force (50 g) on both maxillary first molars at 12 hours, 24 hours, 3 days, and 7 days. Control group received any no
intervention. Rat grimace scale scores (RGS scores) was used to measure orthodontic pain. The relationship of TRPV1

with SP was evaluated using double immunofluorescence staining. Application of orthodontic force increased the
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RGS score at 24 hours and 3 days, compared to control group. Cell size measurements showed that TRPV1 expressing
trigeminal neurons is derived from of small and medium diameter. Moreover, the percentages of TRPV1- and SP-
positive cells relative to the total number of cells and the percentages of trigeminal neurons co-expressing TRPV1/SP
significantly increased at 24 hours and 3 days. Correlation coefficients indicated RGS scores correlated positively
with the levels of TRPV1. TRPV1 was also correlated positively with the levels of SP. Orthodontic force activates

orthodontic pain via stimulation of expressed TRPV1, which induce SP releasing. TRPV1 serves as one of important

therapeutic target to decrease orthodontic pain.
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Figure 1 A. Timeline of the experiment. B. Coil-springs were inserted between the incisors and maxillary first molars the springs were

activated to exert 50 ¢ force. C. Representative analysis area of the maxillary branch of the trigeminal ganglion (white rectangle)
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Figure 3 Line graph showing rat grimace scale score following
the application of orthodontic force
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Figure 4 A. Images of trigeminal neurons stained for TRPV1 (Top panel), SP (middle panel) and merged images (Bottom panel). B. Bar

graph of the percentage of TRPV1 positive cells and SP positive cells relative to total cells. C. Bar graph of the percentage
of TRPV1/SP co-expressing cells
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