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Glaucocalyxin A represses TGF-f1-induced lung fibroblast
differentiation by down-regulation of GSK3f/f-catenin signaling
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Abstract: In this study, we investigated the effect and mechanism of glaucocalyxin A on transforming growth
factor-f1 (TGF-p1)-induced differentiation of lung fibroblasts by Western blotting, cellular immunofluorescence
and collagen gel contraction assays. We monitored the phosphorylation of Smad3, measured extracellular regulated
protein kinases (ERK) 1/2 and glycogen synthase kinse3/ (Ser9) activity and the level of S-catenin to elucidate the
role of glaucocalyxin A. The results show that glaucocalyxin A significantly decreased the expression of a-smooth
muscle actin in lung fibroblasts; glaucocalyxin A remarkably reduced the formation of filaments and collagen gel
contraction of lung fibroblasts; glaucocalyxin A notably down-regulated the production of fibronectin; glaucocalyxin
A did not affect the phosphorylation level of Smad3 and ERK1/2; glaucocalyxin A markedly inhibited the phos-
phorylation of GSK3/ (Ser9) and the levels of f-catenin; a GSK3/ (S9A) mutant significantly inhibited lung
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fibroblast differentiation; and SKL2001, a S -catenin activator, partly reversed the inhibition of lung fibroblast

differentiation by glaucocalyxin A. These results suggest that glaucocalyxin A significantly inhibits the differentia-

tion of lung fibroblasts, which is related to the down-regulation of GSK3//f-catenin signaling.
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Figure 1 Glaucocalyxin A (GLA) repressed transforming growth factor f1 (TGF-f1)-stimulated lung fibroblast differentiation. A: The

levels of a-smooth muscle actin (a-SMA) protein expression in TGF-41-stimulated MRC-5 cells treated with 2 and 4 pmol-L" of GLA
for 48 h were determined by Western blot; B: The levels of a-SMA in TGF-f1-stimulated MRC-5 cells treated with 4 pmol-L" of GLA at

different time points were analyzed by Western blot. n =3, x £ 5. "P < 0.05 vs control group; "P < 0.05 vs Veh+TGF-1 group. Veh: Vehicle
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Figure 2  Stress fiber formation in TGF-f1-stimulated fibroblast differentiation treated with or without GLA (4 pmol-L") for 48 h was
cytochemically evaluated. Scale bar: 50 um, 200%. DAPI: 4',6-Diamidino-2-phenylindole
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Figure 3 GLA ameliorated TGF- f8 I-induced MRC-5 cell-con-
taining collagen gel contraction. Images of the MRC-5 cell-con-
taining collagen gels treated by GLA (4 pmol-L™") for 48 h were
captured and the surface areas of the gels were determined. n = 3,
X% 5. 7P <0.05 vs control group; "P < 0.05 vs Veh+TGF-f1 group
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Figure 4 GLA suppressed TGF-f1-stimulated extracellular matrix production in lung fibroblasts. The levels of fibronectin expression in

TGF-p1-stimulated MRC-5 cells treated with 4 umol-L™" of GLA for 48 h were determined by Western blot. n =3, x 5. *P < 0.05 vs control

group; ‘P < 0.05 vs Veh+TGF-f1 group
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Figure 5 GLA did not affect the phosphoration of Smad3 in TGF-f1-stimulated MRC-5 cells. The phosphorylation levels of Smad3 in
TGF-f1 (2.5 ng-mL™")-stimulated MRC-5 cells with/without 4 umol-L" of GLA for 1 h were determined by Western blot analysis. n = 3,
x £ 5. "P < 0.05 vs control group. NS: No significance vs Veh+TGF-1 group
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Figure 6 GLA did not affect the phosphoration of extracellular regulated protein kinases (ERK) 1/2 in TGF-p1-stimulated MRC-5 cells.
The phosphorylation levels of ERK1/2 in TGF-1-stimulated MRC-5 cells with/without 4 pmol-L" of GLA were determined by Western

blot analysis. n =3, x £ s. "P < 0.05 vs control group. NS: No significance vs Veh+TGF-A1 group
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Figure 7 GLA repressed TGF-f1-stimulated lung fibroblast differentiation via the down-regulation of GSK3p/f-catenin. A: MRC-5 cells
were treated with or without TGF-$1 and 4 umol-L" of GLA for 48 h. The levels of GSK3/ (S9) phosphorylation and -catenin were deter-
mined by Western blot analysis; B: The protein levels of a-SMA in TGF-f1-stimulated MRC-5 cells with/without GSK3/ (S9A) mutant for
48 h were determined by Western blot analysis; C: MRC-5 cells were treated with or without TGF-41, 4 pmol-L™" of GLA and 10 umol-L"

SKL2001 for 48 h. The expression levels of a-SMA were determined by Western blot analysis. n = 3, x + 5. "P < 0.05 vs control group; P <

0.05 vs Veh+TGF-p1 group; “P < 0.05 vs GLA-treated group
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