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Chronic mechanical stress induces mucin SAC protein expression in rat airway

epithelial cells in vitro
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Abstract Objective To study the effect of chronic mechanical stress on mucin  MUC 5AC expre-
ssion in airway epithelial cells of rats and its possible signaling pathway. Methods Airway epithelial cells from
rats were cultured on transwell membrane at an air-liquid interface stimulated by chronic mechanical stress
from air pressure and pre-treated with EGFR kinase inhibitor AG1478 and specific inhibitor of the ERK pathway
PD-98059 respectively. The cells were divided into negative control group stress treatment group AG1478
pre-treatment group and PD98059 pre-treatment group. Chronic mechanical stress was induced by 10 20 and
30 emH,0 respectively in stress treatment group. MUCS5AC protein was detected by enzyme-linked immunosor-
bent assay. MUC5AC mRNA level was analyzed by RT-PCR. Protein levels of p-JNK p-ERK and p-P38 were
measured by Western blotting. Results The protein level of MUCSAC mRNA and p-ERK was significantly
higher in stress group than in control group P <0.05 . However no significant difference was found in
protein level of p-JNK and p-P38 between stress and control groups P >0.05 . The expression level of
MUCSAC protein and mRNA was significantly higher in 30 ¢cmH, O stress group than in control group 0.65 +
0.09 and 0.62 +0.07 vs 0.28 £0.04 and 0.20 £0.05 P <0.01 . The expression level of p-ERK was also
significantly higher in 30 emH, O stress group 0.68 +0.05 than in control group 0.27 £0.07 P <0.01 .
After pre-treatment with AG1478 and PD98059 the protein and mRNA expression levels of MUCSAC and
protein expression level of p-ERK was 0.39 +£0.08 0.40 £0.06 0.25 +0.04 in AG1478 pre-treatment +
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30 ¢mH, 0 group and 0.36 +0.09 0.38 £0.13 0.26 +0. 11 in PD98059 pre-treatment + 30 ¢cmH,O group

which was significantly lower than in 30 emH, O stress group P <0.05 . Conclusion

Chronic mechanical

stress can significantly up-regulate the expression of MUC5AC protein and mRNA by compressing the lateral

intercellular space. EGFR and ERK signal pathways play a key role in the process.
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mitogen- activated protein kinase MAPK {5 5 i %
1M EGFR 5 MAPK 3% 72 f2& £ H1 i 22 Flofil i I 2 175 =
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1 #REFE

L1 E&44
Transwell £5 8z Coning /A ®] DMEM/F12 537 W /M
Mg ARSI Trizol N EGF FeBRE 1 Sigma 24H B
W E G HRP -S40/ Rtk HRP-SEHT R HiIA Santa
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SRR AREU 25 ng/ml A EGF 10 pg/ml B2 0.5 pe/ml
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HEAT UL FE HA S AR
1.5 MIRIBAT
1.5.1 RT-PCR A% % f4 MUCSAC mRNA SR Trizol
PRSI ANARAY . RNA 1% SR RsE i sk S fR1FTF -20 C
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APE30s 64 CEME30s 72 CHEMI0 s J7 72 CHEMHS min £b
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R LU A AR S AR B
1.6  “it st
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2.1 REAREHGHMIE A 3T MUCSAC mRNA f= %% &

7K vA B p-ERK p-JNK Fep-P38 4% ¢4 %
Hapx A i K IJ1EHE 441 MUCSAC mRNA
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T P<0.05 SRS BaliE 4 30 emH, 0
JEFIKF 0 MUCSAC %% 5 F13RE 7K LA K p-ERK R iA 5
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M ArfE | ZEsfmRa 2 $4)5H4 10 emH,0 EAH KT 3 %
46k 7148 20 ¢cmH,0 /E A1 K-F 4 345 #7128 30 cmH, O JE /7 K-F
1 RT-PCR #iU7R [5 2 B M HLAHE /13F MUCSAC mRNA

RIZHIF 0

pERK 42x10° — i
B-actin 43x10° H_“__
p-INK 46x10° — [ — .
B-actin 43x10° —»_. - 1
p-P38 38x10° — I —
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1 ZGsFmEe 2 248 A2 10 emH,0 JE A KRF 3 $FLhE A
20 emH,0 JEH AT 4 $ 4% /2030 emH, 0 & HKF
B2 Western blot # iR E 2 B E /13T p-ERK p-JNK UK
p-P38 B RIXMI RN

*1 AERERENEAHN MUCSAC MUCSAC mRNA p-ERK
p-JNK LR p-P38 /K PRI n=3 x5

ZH%]  MUCSAC mRNA MUCSAC p-ERK p-JNK p-P38
ZSENTRZE 0.20+0.05 0.28+0.04 0.27+0.07 0.17£0.08 0.19 £0.05
ity |

10 emH,0  0.33 £0.06* 0.37 £0.09* 0.40 £0.09¢ 0.21 £0.07 0.23 0.12
20 emH,0 045 £0.10°  0.42 £0.08* 0.52+0.08* 0.27£0.13  0.25=0.09
30 emHy0  0.62 +0.04> 0.65 +£0.09> 0.68 £0.05> 0.24+0.03  0.20 £0.05

a P<0.05b P<0.01 H57gxrm@artix
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PRSI S120 30 emH,0 JESIKF 0.62£0.04  0.65 +0.09 0.68 +0.05
AG1478 +30 ecmH,0 JE I 0.40 £0.06*  0.39+0.08%  0.25 +0. 042
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