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[ Abstract]  Objective To elucidate the molecular mechanism of the negative regulation of inflammatory factors by
menthol through transient receptor potential melastatin 8 (TRPM8). Methods 1In an in vivo experiment, we detected
expression of the cold-sensitive receptor TRPMS, nuclear transcription factor NF-kB, and inflammatory factor TNF-a after
intravenous injection of (=) —menthol. In an in vitro experiment, we examined the effect of menthol on TRPM8, NF-kB,
and TNF-a expression in PC12 cells. Finally, we examined the negative relationship between TRPM8 and TNF-a in PC12

cells (TRPM8 knockdown ). Results The three main findings of this study are as follows. First, after intravenous injection
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of menthol, expression of the cold-sensitive receptor TRPM8 in the hypothalamus of mice was activated, and expression of

the nuclear transcription factor NF-kB and inflammatory factor TNF-oo was inhibited. Second, in the neuron-like PC12

cells, menthol activated TRPMS8 expression and inhibited NF-kB and TNF-a. Third,

in PC12 cells with TRPMS

knockdown, menthol showed no significant effect on TRPM8 expression; in contrast, TNF-o expression was activated.

Conclusions The negative regulation of inflammatory factors by menthol depends on the activation of TRPM8 expression.
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Figure 1 Menthol and TRPMS8
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Table 1 Primers for Real-time PCR
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Species Gene Forward Reverse

TRPMS 5’ -GTGATGAAGTGAGGCAGTGGT-3’ 5’ -GCCCAGAGTACAACGAGCTT-3’

VR NF-«kB 57 -GGAGGCATGTTCGGTAGTGG-3’ 57 -CCCTGCGTTGGATTTCGTG-3’

Mouse TNF-a 5’ -CCTGTAGCCCACGTCGTAG-3’ 5’ -GGGAGTAGACAAGGTACAACCC-3’
B-Actin 5’ -TGGCTCCTAGCACCATGAAG-3’ 5’ -AGCTCAGTAACAGTCCGCC-3’
TRPMS8 57 -GCTTCCCTGAGTGGATCACC-3’ 5’ -ACATGGCGACCAGGAGATTG-3’

K NF-«kB 57 -CGCCTGAGACCCGAGACAAG-3’ 57 -CTGCCTCCTGCTCCACTGAC-3’

Rat TNF-a 5’ -CTCCAGCTGGAAGACTCCTCCCAG-3’ 5’ -CCCGACTACGTGCTCCTCACC-3’
B-Actin 5’ -CCGTAAAGACCTCTATGCCAACA-3’ 5’ -CGGACTCATCGTACTCCTGCTT-3’
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Figure 2 Protein expression of mice injected with menthol
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Figure 3 PC12 cells with menthol
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Figure 4 Effect of menthol on the gene expression
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Figure 5 Effect of menthol on TRPM8 knockdown cells
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