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Chronic rhinosinusitis -
Remodeling - Transforming growth factor-f3.

Chronic rhinosinusitis is characterized by chronic inflammation of the nasal and paranasal
mucosae and is currently classified into two major subgroups on the basis of the absence or
presence of nasal polyps. A distinct set of inflammatory and remodeling factors has been found
elevated in chronic rhinosinusitis. Transforming growth factor-f§ and matrix metalloproteinases
are critical factors involved in the remodeling process. Transforming growth factor-§ has been
implicated as an important factor in remodeling processes involved in chronic rhinosinusitis, and
serves as a main switch for different remodeling patterns in chronic rhinosinusitis.
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Transforming growth factor-beta(TGF—-p)
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Matrix metalloproteinase(MMP)
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§ Fig. 1. Immunofluorescent staining
of a-SMA and fibronectin protein in
nasal polyp-derived fibroblasts. scale
bar=50 pm. a-SMA: a-smooth mus-
cle actin, TGF-B: transforming growth
factor-beta, DAPI: 4’,6'-diamidine-
2’-phenylindole dihydrochloride.
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Fig. 2. Representative data from reverse transcription-polymerase
chain reaction of extracellular matrix metalloproteinase inducer
(EMMPRIN) mRNA in the nasal mucosa of healthy controls and
nasal polyps. Adapted from Lee JH, et al. (2010). GAPDH: glyceral-
dehyde-3-phosphate dehydrogenase.
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Fig. 3. Effects of erythromycin (EM) and roxythromycin (RXM) on
expression of a-SMA mRNA in TGF-B1-induced NPDFs, as deter-
mined by RT-PCR. RT-PCR (A), densitometry analysis (B). Asterisk
(*p<0.05) indicates statistically significant difference. Adapted
from Park HH, et al. (2010). a-SMA: a-smooth muscle actin, NPDFs:
nasal polyp-derived fibroblasts, RT-PCR: reverse transcriptase poly-
merase chain reaction, GAPDH: glyceraldehyde-3-phosphate de-
hydrogenase, TGF-1: transforming growth factor-beta1.
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C
% Fig. 4. Effect of trichostatin A (TSA) on myo-
S 20 T fibroblast differentiation and extracellular
g5 matrix production in transforming growth
83 15 7 factor (TGF)-B1-induced nasal fibroblasts.
2% 0 4 * Western blot of a-SMA protein (A) immuno-
T & T . Control TGF-1 fluorescent staining of a-SMA protein expres-
& 5 sion was determined (B). Total collagen was
0 f== : : : measured with Sircol assay kit (C). Contrac-
tile activity was assessed by collagen gel con-
TR - * * * traction assay and the contraction area was
TSA (M)~ - 50 400 measured (D). Asterisks (*p<0.05; **p<0.01)
indicate statistically significant difference.
Scale bar, 100 ym. Adapted from Cho JS, et
al. (2012). a-SMA: a-smooth muscle actin,
TGF-B1+TSA400 nM TSA400 nM DAPI: 4’,6’-diamidine-2’-phenylindole dihy-
drochloride.
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El__}‘é H]J—?—H] %?::]I_QI Xﬂi‘élg Oﬂ Fig. 5. Scheme of tissue remodeling in rhinosinusitis. TGF-B: trans-
oI5kt 1L %]=oF forming growth factor-beta, MMP: matrix metalloproteinase, TIMP:
o °o = U] X]t‘ 7;].:.1_—1 7;'" tissue inhibitor of metalloproteinase, PAI-1: plasminogen activator
inhibitor-1, uPA: urokinase plasminogen activator, PGE: prostaglan-
o _ din E, ADAM-33: a disintegrin and metalloproteinase-33, PDGF:
Doxycycline FEH|ZoA MMP-99] =2 W31,  platelet-derived growth factor.
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A7) ) B antdolct” Clarithromycin 2]l ¢
T 8 Al|E7RRIS AAlskaL, TGF-p2F MMP-9
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+ TGF-pell o3t &/d4ta S71E AAlske] vl-&84dS o
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