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Role of mammalian target of rapamycin activation in menthol-induced expressions of

airway inflammation-related factors in human bronchial epithelial cells in vitro
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Abstract: Objective To investigate the role of mammalian target of rapamycin (mTOR) activation in menthol-induced
expression of airway inflammation-related factors in human bronchial epithelial cells and explore its mechanism. Methods
Cultured human bronchial epithelial cells (BEAS-2B) were divided into normal control group, menthol group, rapamycin
group, and menthol+rapamycin group with corresponding treatments. The cell viability was measured with CCK-8 method.
The mRNA levels of transient receptor potential melastatin 8 (TRPMS), tumor necrosis factor (TNF)-a and interleukin (IL)-13
were detected by RT-PCR, and the protein expressions of phosphorylated mTOR (p-mTOR), TRPMS, TNF-a and IL-1 were
determined using Western blotting. The intracellular Ca®" fluorescence intensity was measured by flow cytometry. Results
Compared with the normal control cells, menthol- treated cells showed significantly increased TNF-a, IL-18, and p-mTOR
expression and elevated intracellular Ca’” concentration (P<0.05), and the rapamycin-treated cells exhibited significantly
decreased p-mTOR expression (P<0.05). No significant difference was found in TNF-a, IL-1p or intracellular Ca* concentration
between the normal control and rapamycin-treated cells (P>0.05). Compared with the menthol-treated cells, the cells treated
with both menthol and rapamycin showed significantly decreased TNF-«, IL-1f3, and p-mTOR expression and obviously
lowered intracellular Ca®* concentration (P<0.05). Conclusion Menthol promotes the expressions of airway inflammation-
related factors IL-1B and TNF-a possibly by activating mTOR to cause the increase of intracellular Ca* concentration.

Keywords: human bronchial epithelial cells; menthol; transient receptor potential melastatin 8; mammalian target of

rapamycin; airway inflammation
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Sequences of primers (5'-3")

Name of genes

Forward Reverse
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Fig.1 Comparison of cell viability among the groups. *P<
0.05 vs normal control group.

2.2 #4783 TRPMS TNF-orfe IL-1p mRNA & ik #9%4

ST 20 e A I 25 8, FH AT 1 mmol/L YR
REFEBEAS-2B 41U 6.12.24 h, SEAHEGE f PCRAG
25T FOG RRZAH EE , AT i) TNF-oofT IL- 18
mRNA ZEIAI/1(P<0.05, 18 2) ,TRPMS8 mRNA #5515
I 2 (P>0.05, 1812) .

40 s mon
35 1m6h * I
.q:) 30 {mi2h -
2 2.5 {m24h X
Z 20 - 2 R
g 2
1) * 7
z L5 _ |
£ |
&) 1.0 - SERC T g
0.5 _j I I
0.0 ; )
TRPMS8 TNF-o IL-1B

B2 EEEAIE A E A E X TRPMS. TNF-of0 IL-18
mRNA FiEHIR

Fig.2 Effects of menthol treatment for different
durations on mRNA expressions of TRPMS8, TNF-a and
IL-1B. *P<0.05 vs normal control group.
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Fig.6 Fluorescence intensity of intracellular free calcium determined by flow cytometry.
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