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Effect of different substrate static loading on o-SMA expression of
rabbit myofibroblasts ( protomyofibroblasts)

HUANG Qi-ping, CHEN Guo-bao, FANG Xian-ping ( Bioengineering College, Chongging
University, Chongging 400030, China)

Abstract. Objective To exert different substrate strain stimulation on rabbit myofibroblasts ( MFs) (proto-) at
different differentiation stages so as to study the variation of o-SMA expression. Methods By implanting heterol-
ogous protein into rabbits’ peritoneal cavity, 5 d and 7 d MFs (proto-) were obtained and cultured on the elastic
substrates. Strain of 0%-3% and 3%-6% as well as strain of 0%-6% were applied by substrate static stretch.
Results o-SMA expression was not found in 3 d MFs (proto-) , while o-SMA expression could be detected in 5-
7 d MFs (proto-) , and «-SMA expression was significantly enhanced in 10-15 d MFs (proto-) (P <0.01). Under
the two loading modes, «-SMA expression was both significantly improved, and higher «-SMA expression was
presented under sectioned loading. Conclusions o-SMA expression of MFs( proto-) is increased after the sub-
strate static stretch in response to different loading modes, which suggests that mechanical factors can play an
important role in the process of MFs differentiation and wound-healing response.

Key words: Myofibroblast( MF) ; Substrates; Loads; Strain; Protein expression; Differentiation

JULILET 44 41 1 ( myofibroblast, MF) 745 iy MISMEM, B2 FEANLIBE R . Ry ZFh
P AL SUEF UL rh R I EEAR A . MF f AR A A Bl e A ME 95 7, i 2
SERUEH I )5, Vb Fr8edr Ae o i R AN | L F-¥ FOLAR I L P9 B R 4, MF AL

Wi EHF:2011-03-01; 1&[E HHR:2011-07-28
EEWA | B RBA RS 5 H (CSTC,2008BB5057 ) , i S5 £ 1 2 RHHT 5 187 R %2 B (B06023 )
BIFAEE 35 57, Bl Z#Z , E-mail : huangqp@ cqu. edu. cn,,



BEET, % TRERSFSMET X 5L L4480 (BT ) Rik o-SMA B0

Huang Qi-ping, et al. Effect of different substrate static loading on o«-SMA expression of rabbit myofibroblasts

( protomyofibroblasts )

561

A LT AE L0 MR- LA M B AR RN IR RE o 7R B R
A aa R A LU, MF 325K F i UL
S a-SMA (a-smooth muscle actin) .G i 45 il
TR I B8 7, 2 3% A0 M 7 A= v Al T I 4 g Y Ja
PRS0 ORI S 2 W, B4/ 5 B 3 240
BRI 1 AE ME A F v ke 25 120 G B ) 1A
BRI FE MEF Skt B P g K A KA
FARIHN & R F 2 5 Hd, i TGF-B1 | fibronectin fif
ED-A BTHS (AHI L S0 3 57 109 55 0 RSN Ky
VB o-SMA FHAE MF [ B Z R % e
RT3 168 52 3 v fta AL AW, g )
MF {5 A HITE A — A2 B RN . Sakata 251 3 b
X B AR A A T B A IS & B, 057 1 7 A i
T TGF-l {4 ik . Hinz 2 BF5E L B, MF 15
ANT] %) 40 L L IS B B R, o-SMA. g BH M 2 28 AN
[Fle Junker A6 75 A P J5 2 21 o3 5 2 3 fi
PR T AT 4E A M 7] MF 1) 5 53 AL HE T, o-SMA [
Fik AR AR BE g m ~6 d), b
WROFFERI],MF 197046 5 HAE K 12 5% U0,
X T 28RN & B kA5 o T s
(R TIUNE PR B IR T X M (%) Hij (% 48 7 £ A []
PRI RS ARL P BN o PRI, AR 302 F gl s 3l
A ME I 53 AR [a] BE R RL AR A2 2544 T 704k
TR AR B, A BT AL 488 B 4R 4k iy & A= LA
KA B A 52 B BEAR SC A BB AR

1 #R5FE

1.1 E=iE|HF
a-SMA [ Tubulin-aAb-2 ( Clone DM1A ) #4414 4

6%

3%
static

H Thermo 2\ ] ; FITC #ric th 24T/ Rl IgG | Dapin
DAB I (53 | BRI R 28 (1 340 B b 5t i A2 ; 4 il
S B Pierce 23 o
1.2 RIEH¥

SEER B PRI O 1.5 kg BV 22 R AT
BB B A 8 ~ 10 Rl —d it 17 AL
Y HR L
1.3 AREHKHE MF 3k 5E

SRR B 22 14 AR 4 AR 5 U ST
() —E A 3RAT MF [ Sl P, SRA5 SC 00 T /5
S AR R A S e, L 3 B
B 7 A G SO, 5 30 0 1) L T 400 T 2 A D R
1, 985 (8] B2 i it — 2o AR N2 NI I — )2
B IH] 2 A Y MF, oy 2l 4] 5 A8 A SN 2R 1 1Y
SR M A A 3.5.7.10 15 d J5 AR K S
RICENY), T2 TC T 551 T B E s A A & H .
F0.25% 1y 11 Y5 )5 g ( Gibico ) 35 A 25 OS82 41
M, VA 10% JR4F 135 ) DMEM/F12 1: 1 B3R358
37 C 5% CO, TH:F%48 h JgHTEL%K.
1.4 HZEmHEAFAX

BT S d M7 d i Bk e R R I,
T ARS8 2 A 32 B & 114 40 it 355 TR B0 Bl o e 2% '
(& F)2.200720123317) 43St i 0% ~3% ~ 6%
0% ~6% HIFSHIM, XF 0% ~3% ~6% AL H
SR+ ST e e O R EE 3% 07 AR (AR Y N AR 4y
) AERFZN AR N2 2 h, SR 5 R N A2 4 i 2]
6% FifN#E2 hy 0% ~ 6% 4 E 30t 6% 1 i A8
4 h, E T FiR. LS d FT d By BORPAE LR BE i
RPN AR X R, AL BRAN A T G R s
Yefd, K o-SMA Fik 5728k 175 0

6%

3%

(a)
E1

(b)

4h 2h 2h

NEMEFX (2) FERBLM(XE) , (b) 0% ~6% Hiff, (¢) 0% ~3% ~6% Fifi

Fig.1 Mode of mechanical loading (a) Static with no stretch (control), (b) 0%-6% stretch, (c¢) 0%-3%-6% stretch
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Fig.2 Identification of myofibroblast (MF) at different stages ( -SMA FITC-labeled imminofluorescence, green )
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Fig.3 Identification of MF at different stage (a-SMA Western blot)
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Fig.4 Confocal microscopic images for differentiation of MF at 3 d(a), 5 d(b), 10 d(c), 15 d (d), respectively, and the total flures-

cence intensity (f)
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Fig.5 Immunofluores confocal images of MF at different stages with different treatment ( green fluorescein FITC labeled for «-SMA, blue

for DAPI staining of nuclei) (a) MF on static membrane at 5 d (control) (b) MF with 0%-3%-6% stretch at 5 d, (¢) MF with 0% -6%
stretch at 5 d, (d) MF on static membrane at 7 d (control) , (e) MF with 0%-3%-6% stretch at 7 d, (f) MF with 0%-6% stretch at 7 d
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