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Pulmonary histone deacetylase is involved in phenotype transformation of airway smooth muscle cells in chronic

asthmatic mice
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[Abstract] Objective To investigate the changes of histone deacetylase (HDAC) activity during chronic asthma and its
effects on the phenotype and biological activities of airway smooth muscle cells. Methods  Chronic asthma model was
established with mice using repeated sensitization and challenge with OVA, and the lung was homogenated for total HDAC
activity assay. Rat airway smooth muscle cells and human bronchial smooth muscle cells were stimulated with trichostatin A
(TSA), an HDAC inhibitor. The effect of HDAC inhibition on phenotype switching was detected by Western Blotting analysis,
and its effects on proliferation, migration and contraction of smooth muscle cells were examined by MTT, Transwell and gel
contraction, respectively. Results The total HDAC activity was significantly decreased in chronic asthmatic mice compared
with saline-treated controls ([0.37140. 054 ] vs [0.60320. 034] pmol/(L « pug), P<C0.01). Incubation of the rat trachea ring
and human bronchial smooth muscle cells with TSA (0.5 pmol/L) for 12-24 h increased the expression of a-sm-actin and SM22-
a. TSA significantly decreased cell number after 24 h treatment ([1.719=40.044) X 10" vs ([[1.911+0. 048X 10", P<C0.05)
and 48 h [1.808+0.009]X10" vs [2.53740.01]X 10", P<C0.05) compared with DMSO controls. TSA treatment for 24 h
also significantly decreased the migrated cells compared with the PDGF-treated cells(52+ 7.5 wvs 88+ 7. 632, P<C0. 05).
Furthermore, the gel contraction rate was significantly lower in the TSA-treated cells than in the DMSO or PDGF-treated cells
([9.885+7.0841% ws [44.844+3.808]% and [41.315£7.943]%, P<C0.05). Conclusion HDAC activity is decreased in
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the lung of chronic asthmatic mice, which may be related to switching of the airway smooth muscle cells to a “contractic’

phenotype, but with no increase of their contraction capability.
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Fig 1 Pathological findings of lung in mouse

chronic asthma models and control animals(H-E staining)
A,a: Saline-treated control mouse; B,b: OV A-sensitized/challenged

mouse. Original magnification: X 100(A,B); X400(a,b)

2.2 A4 HDAC EH A X A% F % M o & & 4
Twy%rh I HDAC W& MR B 6 S8 F 4 AL
FRVEEAS B2, AT 1 80 B SD K BV BRI F

TRPRANEE % B 0 Bl 245 21 o R A1 TG i i 8%
FeJ5 48 h. GBI WAL 21 SM22-o Fik B 1.
M a-sm-actin Z8f6 AN B &, RS MR MG BT T XA
BT W LA A < e 4 B i S . PDGE BA R i 7
TR AL 1] << 43 6 R0 B AR VR L (AR A 8 R 1 R
S LA i im A PDGF-BB (50 ng/ml) J& » a-sm-ac-
tin,SM22-o RIEH W WML, M AEM A TSA 0. 5
pmol/L) Il HDAC 1% 7% 5 , PDGF % 5 19 F- # I
21 e TR B AR Bl % L R B, TSA B A F  mT A ik
a-sm-actin,SM22-o B35 ( 2A) , 40 j 58 5 3 —
AR NIRRT RE W N4 M 7E TSA 403 12,
24 h J& ,a-sm-actin,SM22-o % 1 HY 315 ¥ 9] & T &5
( 2B), XL /R H HDAC ¥ 4 7T 2 #F <
BT T LA A 1] < e 4 7 AT

Uh 42 h
PGE-BA 50 ng'ml -
T5a 0.5 pmoll - - - ! }
et |
SV -

(u-‘LJ'IJIII T — S — — |.-";

PDGE-BB 50 ng/ml - ' ; -
T5A 0.5 jmall - = } 4
SMIZa 12 b | e ——

a-sm-aatin 12 h | — e — —l

GAPDH |----|“

2 HDAC EMBRRMNSEFBNARREETNZMN
Fig 2 Effect of decreased HDAC activity
on expression of smooth muscle cell markers
Expression of a-sm-actin and SM22-q in cultured rat troches (A) and
human bronchial smooth muscle cells (B) after incubation with tri-

chostatin(TSA)
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Fig 3 Effect of HDAC activity inhibition on
bioactivities of human bronchial smooth muscle( HBSM) cells
A: Proliferation of HBSM cells treated with various concentrations of
TSA for 24 h, 48 h and 72 h as measured by MTT colorimetric as-
say; B: PDGF-mediated migration of HBSM cells is blocked by TSA;
C,D: Effect of 0.5 ypmol/L TSA on collagen gel contraction mediated
by HBSM cells. * P<C0. 05 vs DMSO controls; & P<<0. 05 vs PDGF-

treated cells. n=6, ¥+
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