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Effects of mechanical strain on the proliferation of human pulmonary epithelial cells

and reorganization of integrins

ZHANG Hui*jing, YANG 1i, CAI Shao—=xi, LU Xiao, WANG Yuarrliang (Department of Taboratory Medicine, Third Military Medical
Universitys Chongging 400038, China)

Abstract: Objective To study the effects of mechanical strain on the proliferation of the human pulmonary ep-
ithelial cell and the redistribution of its membrane receptors, integrins s and 3,. Methods A cyclic strain unit in
vitro was designed. The cellular proliferative index was measured hy flow cytometry and the redistribution of as and B
integrins was analyzed in human pulmonaty epithelial cell line H727 by laser confocal microscopy. Results The
cellular proliferative index reduced significantly after cells were subjected to 15% elongation at frequencies of 20 cy-
cles in or 40 cycles fin for 24 h. In human pulmonary epithelial H727 cells, as and {3, integrins transferred from
the apical layer to the basal layer and formed an adhesion plaque after 24 h exposure to 15% elongation at frequency
of 40 cycles Jmin. Conclusion The results suggest that as and B1 integrins in pulmonary epithelial cells may play an
important role in the transduction of mechanical stress.

Key words: mechanical stress; human pulmonaiy epithelial cell; integrin; focal adhesion

[1.2] 1
o ’ b
[3. 4 . T
s 1.1 @mAf3E3c Aok 7
s ’ H727 American Type Culture Collec-
. tion(USA), 5% RMI11640 s 37
, , G 5% (0, . as (8CG-6593). B, (SC-
— y 6622) s IgG-FITC (SC-2024) Santa Gz
; (BSAD. (Fn) Sigma
(19732003), 1.2 94:31/\;%%
002)
(1963— ), , , 3
; (023) 68752306 s 1 . s

5 2003:02-26; : 2003-04-28 , ) ’



14 s 1255

s s 24.48.72 h, DNA ,
s s 2, s s 24 h,
. (P<0.0D). . 15%
s H727
Conmtant-{low . . b
Prmp Chambesr
g " v .-r---:: *
[T 1 —
F ot BakeR ] Vent Valve
r - qa' oatrol B 20 times min 040 times / mn
) 41) 7
35
= 30 }7. 56
T25
= 18,16
=20 14, 57
1 15
Fig1 Cyclic mechanical strain unit 0
5
(1] I
A= (D, D) G)) 72
Do 5 Dot
e= - X 100% (2) 2 H727
1.3 JAiHiatd g T 3 H727 @ fe 38 5847 69 25f Fig 2 Effect of cyclic mechanical strain on the
25ml H727 0.25 % prolifer ative index of H727 cells
+0.02 % EDTA . , (5x 10°
D (L.2emX 1.6 em) 24 h 2.2 WARIEANIE ST H727 Mmih &8 os 4o B IR KRG
; 24.48.72 h, 15%, oy B A
20 /min 40 /min . . ,
s PBS s (PD 30 3. 3(A) as
min (Becton Dickinson) . , 3(B) R
s DNA . . ,

(Pwliferative index, PD
1.4 B Ad 3t H727 6 o5 B, IR EG B

5% 10" /ml ®
Mg Jem®) , ’
15 %, 40 fin 24 h
. 3% 30mn 37 C 1%
BSA 1 h, PBS 3. — < 1:200)
371 C 2 h, PBS 3 . ( 1200 37°C
2 h PBS 3, ,
(TCSNT  , Leica ) ,
, 2.0#m, 2, 10 Cells are seeded on fibmnectin coated membrane and are subjected 1o
; as By aelic strin for 24 h(B) or kept in stationary culiure conditions(A)
o 3 H727 as
1.5 “%itsn#7 Fig3 Spatial redistribution of « 5 integrin induced by
xts ’ t o mechanical strain
2 4 2% h B (MR,
. 4(B) : B,

2.1 IR HEAARIE AR IR HT27 m e 69 38 74
JH727
15%, 20 , fnin, 40, /min ’ ’



1256 25

20% . 10  /fmin

48 h, )
; 0 hin 48 h,
b
. Vlahakis " Flexercell 2000
A549 20 hin, 30%
M o
b
Cells are seeded on fibronectin coated membrane and are subjected to ’ DNA ’
gclic strain for 24 h(B) or kept in stationary culture conditions(A) H727 20 ‘m'n\ 40 /
4 w77 By min  15% . ., 24h
Fig 4 atial redistribution of 3, integrin induced b
g &) B 1 e Y DNA R R
mechanical strain
b o
5 B o B, DNA
’ ’ B ’ N N N
NINCH , s o
s t s (P<0.0D. 3. . H727
H727 as.f3 ’ ’
N QS \B 1 B )
’ ° ’ ’ ‘7
o b
180 200§ Control . N
160 180
b b b
- 140 160
'z Z 140 ’
g1%0 Z (81
= 2120 - o
g 100 -5
H ¢ 100
g 80 £ s , ,
£ ¥ 80
=3 X
£ 60 g o ’ ’
E-’_ 60
40 a0 , H727 as B
20
20 o : H727 s Qs \Bl
Quilnanpniii st o
14.6 29.1 43.7 58.3 10.6 21.2 31.842.453 .
Scan interval (um) Scan interval (um)
A5\ Bl ’
5 HN7 as (A) B](B) ’ ’ °
b b
Fig5 Fluorescence intensity distribution of a5 ( A) and B; integrins ’ s
(B) from H727 celldar basal layers to aptical layers ,
M b
’ o
’ ’
b 9
b . - -
. Ches Flexercell Strain Unit s
H441 6  fmin, 20% . ,
24 h, . Savla !



ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE

Vol. 25 No. 14
Jul. 2003 1257

25 14
2003 7
9 , /
’
’ H727 » Q5 \Bl
b
s~ Bl ’
’
9 ’ -

[1] Davis M J. Wu X, Nurkiewicz T R ef al. Integrins and mechanotrans-
duction of the vascular myogenic response[ J] . Am ] Physiol Heatt Circ

Physiol, 2001, 280(4).H1427—H1433.

[2] ChenK D, LiyS Kim M efal. Mechaotransduction in response to
shear sress. Rde of recepbor tyrosine kinase, integrins and shq J] . J Biol
Chem, 1999, 274(26). 18393— 18400

[3] WirtzH R Dobbs L G. The effects of mechanical forces on lung functions
[J] . Respir Physol 2000, 119(D); 1— 17.

[4] Waters Chrisopher M, Sporn Peter H S, Liu M, et al. Cellular biane-
chanics in the lung[ J] . Am J Physiol Lung Cell Mol Physiol, 2002, 283
(3):L503— 1509

[5] Chess P R Toia L, Finkelstein J N. Mechanical strain-induced prolifera-
tion and signaling in pulmonary epithelial H441 cell§ J] . Am J Physiol,
2000 279(1): 143—L51.

[6] Savla U, Waters C M. Mechanical strain inhibits repair of airway epitheli-
um in vitwo[ J] . Am J Physiol, 1998 274(6 Pt D). 1.883— 1892

[7] Vlahakis N . Schroeder M A, Limper A H, etal. Stretch induces cyto-
kine release by alveolar epithelial cell invitro[ J| . Am J Physiol, 1999, 277
(1Pt 1) LI67— L173.

[§ s s .

[J. , 2002, 29(3):359— 361

(i TREEE)

B 405, 1000-5404 (2008) 14-1257-01

3

Anaplastic large cell lymphoma: a report of 3 cases
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