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Abstract

[Purpose] Burning mouth syndrome (BMS) is a condition characterized by abnormal pain in the tongue despite
the absence of any structural abnormalities. Currently, no appropriate animal model for BMS exists, which has
hindered progress in understanding its pathophysiology. This study aimed to investigate the possibility of developing
a BMS mouse model induced by hormonal imbalance and stress exposure, which are presumed to be potential
factors associated with BMS onset.

[Methods] Institute of cancer research mice were used in the study. Male mice were subjected to restraint
stress (RS group, 6 hours/day) or restricted access to food and water (nFnW group, 6 hours/day) for 21 days. A
control group (Free group) was not subjected to RS or nFnW conditions. Female mice underwent either
ovariectomy (OVX) or sham surgery, followed by exposure to RS, nEFnW, or Free conditions for 21 days. The head
withdrawal reflex threshold (HWRT) was defined as the minimum intensity of mechanical or thermal stimulation
applied to the tongue that elicited a head withdrawal response. HWRT measurements were conducted under light
anesthesia prior to the initiation of treatment and again on day 21 following the commencement of treatment. Body
weights were measured daily from before each treatment initiation until day 21. Plasma corticosterone
concentration (PCC) was assessed on day 21 after each treatment initiation.

[Results] In both male and female mice, 21 days of RS led to an increase in PCC and a decrease in HWRT in
response to mechanical and heat tongue stimulation, as well as a reduction in body weight. In OVX female mice,
HWRTs were reduced in Free, nFnW, and RS groups. Furthermore, in female mice, the RS-induced reduction in
HWRT was unaffected by OVX.

[Conclusion] RS exposure in both male and female mice, as well as OVX in female mice, induced mechanical
allodynia and heat hyperalgesia in the tongue, suggesting the potential utility of these models for studying BMS
pathophysiology.

Keywords: burning mouth syndrome, mouse, ovariectomy, restraint stress
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