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The Molecular Mechanism of Roflumilast on Mucus
Hypersecretion in Cigarette Smoking-induced COPD Rat
Airway

DONG Yu" LI Man - xiang®, LIU Zhi - yan"
(1) Dept. of Respiratory Medicine, Xi’an Central Hospital; 2) Dept. of Respiratory Medicine, The 2nd
Affiliate Hospital of Medical College of Xi’an Jiaotong University, Shanxi Xi’an 710003, China)

[ Abstract] Objective To investigate the effect of phosphodiesterase—4 inhibitor roflumilast on airway mucus
hypersecretion in rats and its molecular mechanism. Methods Wistar rats were randomly divided into control
group, smoking group, roflumilast group, smoking + roflumilast group. Control group and roflumilast group rats
were placed in smoke—free environment, while, rats in smoking group and smoking + roflumilast group are exposed
to smoke environment. Immunohistochemical method was used to detect the expression of MUCSAC, p-ERK1/2 and
p—JNK1/2 in lung tissue of each group. The protein expression of MUCSAC and related pathways molecular
(ERK1/2, P-ERK1/2, JNK1/2, P- JNK1/2) were measured Western Blot. Results The protein expression
levels of MUCS5AC were significantly increased in lung tissue of smoking group as compared with the normal control
group, accompanying with the increased phosphorylation level of ERK1/2, JNK1/2. The expression level of
MUCS5AC in smoking + roflumilast group was reduced significantly as compared with the smoking group, and the
ERK1/2, JNK1/2 pathway activity was also inhibited. Conclusion Phosphodiesterase—4 inhibitor roflumilast can
reverse the smoking induced MUCS5AC expression in rat lung tissue and improve COPD via inhibiting ERK1/2,
JNK1/2 pathway.

[ Key words] Roflumilast; Chronic obstructive pulmonary disease; Airway mucus hypersecretion; MUCSAC
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Tab. 1 Comparison of MUC5AC expressions in each

group
M n PR (%)
Xof B2 6 0
1% 2H 6 100"
B AR 6 0*
W3S + B R AR 6 50

XTI, "P<0.05; SMHZALE, *P<0.05.

1 KRAZHLE P-UNK1/2 % P-ERK1/2 (RiE AL L BER
Fig. 1 The immunohistochemical staining of P-JNK1/2 and P-ERK1/2 in lung tissue of rat
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Tab. 2 Protein expressions of JNK1/2, p-JNK1/2, ERK and p-ERK in each group (X = s)

4 5 n INK1/2 p-JNK1/2 ERK p-ERK
Xt BEH 6 1.00 +0.03 1.00 +0.05 1.00 + 0.07 1.00 £ 0.04
HHZE 2 6 0.97 +0.04 527+0.16" 1.07 +0.10 2.07 £0.18
Z Ay 6 1.06 +0.07 1.36 +0.10" 0.95+0.03 0.47 +0.04*
W3S + B A RE 6 1.08 +0.04 262+021* 1.03 +0.04 1.47 £0.13*

XA, "P<0.05; SMWFALLE, *P<0.05.
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