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The relationship between the morphological change and the function change of
alveolar cell during mechanical stretch
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Alveolar cells secrete pulmonary surfactant by vesicles to prevent lung
collapse. Previous studies reported that this function could decrease due to the high mechanical
force, such as a ventilator. On the other hand, the force would lead the cytoskeleton reconstruction

and morphological change. In this study, we investigated the relationship between the morphological
change and the function change.
A549 cells were cultured on the PDMS membrane and loaded by 20% strain. When the cytoskeleton was
reconstructed by the strain, the vesicles were observed in the cell more than control, suggesting
that the cytoskeleton might inhibit the intracellular transport by vesicles. Additionally, we
developed the MEMS devise for co-cultures of endothelial and alveolar cells. In this system, each
cell was cultured on the opposite sides of the PDMS membrane, respectively. Furthermore, the
membrane could be stretched, resulting that the cells were loaded by the strain of breathing motion.



200 300
A549
11 JCRB  Japan
PDMS
70%~100%
20%

Japan

14
12

10

Intensity

PBS

Wako,

3.8%

40

10

—&— before

—&— 1h later
—&— 3h later
—&— 6h later

0o 2
<
fHEa £ AR

4

6 8 10 12 14

Height [um]

m—

HERa T &R



Normalized Intensity Ratio

Normalized Intensity Ratio

—8— before

—&— 1h static
—&— 3h static
15 || —®—6hstatic

0 I 1 1 I 1 I
0 2 4 6 8 10 12 14
Height [um]
1.5 T
12 4
09t E
0.6 —e— before b
—&— 1h static
—&— 3h static
—&— Gh static
03 L L L L L L
0 2 4 6 8 10 12 14
Height [um]
10

feR R Al

185

3B

6 B

Toshihiro Sera,

Ryosuke Higashi,
Hisashi Naito, Takeshi Matsumoto,
Masao Tanaka, Distribution of
nanoparticle depositions after a single
breathing in a murine pulmonary
acinus model, International Journal of
Heat and Mass Transfer, 108, 730-739,

2017
Luosha  Xiao, Toshihiro Sera,
Kenichiro Koshiyama, and Shigeo

Wada, Morphological characterization
of acinar cluster in mouse lung using a
multiscale-based segmentation
algorithm on synchrotron micro-CT
images, The Anatomical Record,
299(10), 1424-34, 2016

Ryosuke Higashi, Toshihiro Sera,
Hisashi Naito, Takeshi Matsumoto,
Masao Tanaka, Pulmonary kinematic
analysis with non-rigid deformable
registration for detecting localized
emphysema, Computer Methods in
Biomechanics and Biomedical
Engineering: Imaging & Visualization,




DOI1:10.1080/21681163.2015.1008649,
2015

1. :
24
2016.03.04
2. :
2015
, 2016.02.05
3.
26
2015.10.02
4. : , ,
2014
,2015.02.21
@
SERATOSHIHIRO
40373526
@

KUDO SUSUMU

70306926



