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Establishment and Application of the Contraction Assay System Based on

3-dimension Culture of Airway Smooth Muscle Cells

Xu Yudong, Yin Leimiao, Wang Yu, Wang Wengqian, Ni Na, Yang Yongqing*
(Shanghai University of Traditional Chinese Medicine, Shanghai Research Institute of Acupuncture & Meridian, Shanghai 200030, China)

Abstract Airway smooth muscle cells (ASMCs) have been regarded as the main effector cells responsible
for bronchoconstriction and increased respiratory resistance in asthma. The detections of the contractile responses
of ASMCs provide important experimental evidences for investigation of the pathophysiological mechanisms
of asthma, evaluation and development of new bronchodilator drugs. The routine studies to measure the tension
changes of excised tissue and morphological changes of monolayer cultured ASMCs were frequently limited by
the intermittent supply of viable samples and measurement error. In this study, we established a gel contraction
assay, which employed 3-dimension cultured ASMCs in collagen I substrate. Collagen gels were released from the
wells in which they were fabricated, and the decreases in gel surface area caused by cell shortening at different time
points were recorded to estimate ASMCs contraction. The results showed that gel area decreased significantly to the
stimuli of 0.1, 1, 10 mmol/L of acetylcholine (Ach) in a dose-dependent manner. However, myosin ATP inhibitor
BDM (butanedione monoxime) could inhibit the Ach-induced contractile response of ASMCs, which demonstrated
the high reproducibility and accuracy of this assay.
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A: monolayer cultured ASMCs; B: immunofluorescence detection of primary ASMCs stained with mouse anti-alpha smooth muscle actin antibody

(Green); C: nuclei were stained with DAPI (Blue); D: the merged image of B and C; E: ASMCs embedded in collagen I substrate; F: the surface area of

the collagen gel top; G: the surface area of the collagen gel released from the wells for 12 h.
Ell ASMCsSfiR N £ E R =4I IKIEF
Fig.1 Immunofluorescence detection of primary cultured rat ASMCs and three-dimension cultured ASMCs



TR T A0 =4 IR e

- U LR A 2 A R 0 9k K s S A

239

Ach —
Control 0. 0]

1
0.5h

Ach + (mmol/L)

(A)

2h
3h

4h

S5h

eeoc0o
o000

6h

=

Contraction
(% original area)

Contraction (% of original area)

60 1 «NC -=0.01 mmol/L
-<0.1 mmol/L  -+1 mmol/L

1 =10 mmol/L

B
(=}
s

(=]
'

[
(=]
s

05h

30 A
20

Qé@

RS

o H

0

Acl +

BDM -

=

+ +

A. B:0.01, 0.1, 1, 10 mmol/L Ach#il3#15 minJ&, 0.5~6 hitWL4E [ N, C: LER TR (A ATPHEFHIHI7/BDMX] 1 mmol/L Achif 511 ASMCsH 45 24 .

FUEIE o SEASSEIRLE BN AL, JF LI 54, 6. SARAN IR BEAT 3 LS4

*#P<(.01, 5 150 AL ILER; #P<0.01, S5 AchfilF 2 Lb 4

A,B: effect of 0.01, 0.1, 1, 10 mmol/L of Ach on collagen gel contraction at 0.5~6 h; C: myosin ATP inhibitor BDM inhibited the ASMCs contractile
response induced by 1mmol/L of Ach. There were 4 replicate wells per group, and 3 parallel experiments were performed using ASMCs at passage 4, 6

and 8. **P<0.01 vs control group, “P< 0.01 vs Ach-treated group.

B2 AchifSAIASMCsii 4 R A6
Fig.2 The detection of ASMCs contraction effect induced by Ach
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