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Effect of Soft Fibrin Gels onTransdifferentiation Behaviour in Activated Hepatic Stellate Cell
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Abstract: [Objective] To determine whether activated hepatic stellate cell (HSC) become quiescent phenotype
if cultured in a soft extracellular matrix (ECM ). [ Methods ] HSC-T6 cells which stably expressed myofibroblast (MFB )
phenotype , were cultured in the 2D and 3D in—vitro matrix culture models that were constructed by 1 mg/mL fibrin gel.
The proliferation activity of HSC=T6 was determined by cell counting kit—8 (CCK8)assay at different time points (24 h,
48 h,72 h, 96 h). Immunofluorescence and gelatin zymography analysis were performed to detect the expression of
a—SMA, MMP-2, and MMP-9. Moreover, the cellular surface morphology and deformability was detected by AFM.
[ Results ] After cultured in the fibrin gel, the cellular proliferation activity , expression of a—SMA , MMP-2 and
MMP-9, and cellular deformability of activated HSC-T6 was obviously down-regulated in contrast to the control group
(P<0.05) , and there were also differences in the inhibition of cellular proliferation activity , the assembly of a—SMA
stress fiber and the effect of cellular deformability between 2D and 3D fibrin gel cultured (P<0.05). [ Conclusions] Soft
fibrin gel inhibited the transdifferentiation of activated HSC-T6, but could not make it revert to «=SMA negative quies-
cent phenotype.
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JF B MR 41 Y (hepatic stellate cell, HSC) B9 i
e BUH 21 44k SO Ak 4 2R i 22 R 2R 2 [
(o D BRATTY S AR TE R B9 I PN B9 HSC A 1k
AL B YRR AR, 0 22 e Dt e A R
fifk £ 11 it , 20 5 483 J £ 11 (matrix metallo protein-
ase, MMP) , UL [ fift 25 F 41 g 78 36 5T (extracellular
matrix, ECM) {43, [A] I 208 43 1 20 21 4 g 4 11 il
i 57 (tissue inhibitor of metallo proteinase , TIMP)
By Lk J2 it ask e At , A JHFIE ECML 1 - 1R 5 fie A
TE— BV RRE S . — BRI T ek
JRR e B IE 75 28 5 R A I 4, HSC BIAE 52 40 1Y)
JH- 240 R S5 S 95 40 JH iy 73 2% %) 248 el AT 1 8 0%
1k, It 55 5 Ak R L B £F 4k 20 B (myofibroblast,
MFB)FEFRAY . B YA Z A B , I35 L
JE 20 M A AR L B R B SR K oI UL &
(a—smooth muscle actin, a—SMA) , Y 45 M 3 ¥ GE
IR AN TR R R A A L R I
AL 25 HSC 73 4 MMP-2 1 MMP-9 F) 3§ Tl J2 85 3R
MMP 5 TIMP 2 [a] ) 2l 25 7 i , 5 SO 8840 )
ECM 15 MR 5 EM I EZER R JH5Em
il HSC. % 3 Al 3338 Bt G5 Al 285 3 B A AL o s 7%
A AE A BT IR 7 A A R b A R X TR
B TR de e ny e B AR HSC Y RRELIG 1k
BB R 422 5 3 Disse e IV L VIZY i J5t A 1 20
AR B B A R B [ MBI A 1, &1 0%
L AR AR 1 5 UL ECM AN IR 22T
FFY ) H FibroScan®H; AR H 1E # HFHE %) [
JEAH 2 2~6 kPa, 2T AEAL B Be 1) JHEIE I BE (B K T
8 kPa, -6 AL B B A4 P AIE I BE (B T 12.5 kPa ™'
AR WFFEIN A, HSC i AL I 16] MFB FE 2 15 73
AERIAT AR KL IR T ECM AR , H g 52
I e o S A5 4 IR R AT B T 3 5 110 HSC 4
R H i B R A 7 A 24E K I B1 (ransforming
growth factor beta 1, TGF-B1) %541 £F 4 1k 41 iy
TR AN REAA R 2 (i 2 BCEL IS 111 HSC T
Ak, T G 1 SRR Al 1 5 R RS A B T
HSC i AL I 0] MFB B 734k = {H H I i A
T 2 A0 BB ECM RE 75 fif 1 AL 25 HSC H K
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HAEFME AT N S T RE B 3776 3D RS i L
AR 4 M B 6% SR SRR B AR C e i AR
F 3D P8 A LR L B AT D 2 ¢ 1k LG AR 1
SR RAT R IR IR AR SR TR, ISR
HSC #7346 5 ECM NI B2 2 18] (9 #H B 9C 2R 1 75 M
ECM 4k B 1 BEAE S — 20 80T . ik, A5
FIFHHE E A 1 mg/mlL B 2T 4 35 P 7K BRI 43 500 Fg 7
2D J 3D A A b5 35 3 LAY | B 7R o AR TR
62 HSC 7E 2 B ECM Hr % o3 A A7 1) 2l 22 LA B
ST 5 AL 75 HSC 78 22 5 ECM Hh 5k 42 o0 i 8L 25
AT REYE , LA 3T HSC B £ 44k 1A )7 H it
i S B
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11 SRS Eh K 48 R SkiR

{# B I P Sprague—Dawley (SD) K5 H , 1&
TG, PR 400~500 g, A 12~15 )8 15 1 F
i 3R v S8 Sh WA BRITAE L A, sV vl ik
5 SCXK (49)2017-0005 . 3140 1 7 F 4 % 3k
(22+2) C, HIXHRE 60%=10 % KT, E K
SR SE . JEAC HSC-T6 % FH i Bt il — 26 B
JRE A El R B U v A o i S e i 2R AB AR
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25 W) 5 CCK8 A6 il 77 & 11 3 H 7S [] 1= ; DMEM
(Dulbecco Modified Eagle Medium ) £5 7 2 ( 55 B¥ )
I [ Hyclone ; ifi 24 IfiL 3% W FH Gibeo 2 W) 5 Hh M 53
HL A (Dispase 1) H Sigma— Aldrich 23 H] ; Alexa
Fluor 647 #51C i 54T Bl o~ SMA HTLIK I H Abcam
25 ) 5 SDS-PAGE #E i e i 1) & L 2% By i 5o
R-250  HT 7GR I ) (15 DAPL) K 355 P 11 5
M35 W [ 36 5T 23 5 FYL 2R 1 5 Marker (PageR-
uler® Plus Prestained Protein Ladder) } BCA 2 [
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JE I 72 3057 & (Micro BCA™ Protein Assay Kit ) ¥4
H Thermo Fisher 23 7] 5 Ho 4 A A i 51 4 2k i 11 43
e e T

1.3 LA E

13.1 @3z HSC-T6 & 10%FBS 1 i 4
DMEM 15 329 , 7 37 °C, 5% CO, 1 FN i B iy 3% 37
BRI R A AE K =2 70%~80% 1 A IR BT,
FH 2.5 /L IBERGEDEAT I AL, B 00 T WL 52 40 i J5 [
4, AR IE] B G R, BN A 10%FBS i) DMEM
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1.3.2 2D B 3D 4k #h 3% F AR AR A o My 2 B T
f = A YEER (AR LL T Buffer T4 CF4) K
= R, BO ] R R 2 me/mL I LA 11 59 EE A1)
43905 TC LT DMEM 15 % 5£ 5 HSC-T6 4 ifd 4 ¥k
TRATH145 2D 5 3D T AR I hn 2 24 FLAR 5 96 1L
M, SR = S i BE B (0.1 U/pL) 7E 37 CF 45
5145 2D 8% 3D T AR N 30 min i R A R £F 4
HEKEERE . RE5EHE T 2D L A AL iy fL
HOIA HSC-T6 1Y 241 it B e 4k St FL AR s & T
37 CHEFRA 8 F7 8 40 I B L 30 min J5 HUH FL
M, 245 L P I A S5 & 17 10% FBS ) DMEM 5
IR, 37 CHEFFE TG FR . YR ERUE KB
() HSC—T6 4l M AT S B0 Asf, D) I 5 5% 35 1, R
Dispase [ 75K 72733 itk 21 4 B 1 /K B8 5 I WU AR 4
MBI, B0 5 32 B3, LS 10% FBS 1Y DMEM
W EEAM.

1.3.3  CCKS il & m fu AR xF 38 74 7& 1 U 4L
AR R HSC-T6 #2: 70 F 96 LA 19 2D % 3D
21 2 3 K BEE (1< 1044l fd/AL) H, 37 °CL 5%
COL TR AR B 35 3746 Th 43 0 35 5% 24 148 172,96 h
Ja B AR AL A MR A 0 R AR AL AL
A 10 wL % CCK-8 ¥, 37 CHEH 3 h ), Tk
B A IS T 450 nm P57 K AL 0 H 45 L WO
(0D), DL SE 56 21 OD /% BE 41 OD E (3T
FCTTA A5 2 A AR X RS EE (%) o

134 %JE&ERFEMN 1320 FETH
10 mm JCHE B S5 3¢ A E A EE 2D K 3D R4 A
IKEERE G SR, 596 R & T 6 fLAR T, 737 «C,
5% COME AR EE G A6 h G52 72 h e, Wi 4%
IR, 40 of L 22 3 BT I 25 T 11 52 20 mim, 1R
FRAM4$80.5% 14 Triton X—100 33 AL 3 20 min , 17 i

SEREST A 10% L 1L Ef AT 37 *CF 4] 1.5 he
A 58 540, WS AT, A 1/3000 F RS LY
Alexa Fluor 647 #51C B4 a—SMA $L 1K 100 wL, =
MEECIEE 2 h, FISHTAR , HT 10% LU =3 13 3 P
T PPE—K L 20 min, B3 A & DAPLYT K &
o RIE R BT O R A R (LSM 700
SYSTEM, ZEISS) W44 1, K| Image J 115
AT A A3 AT 25 2 I 5 BT R 1) A M SF- 22) 0' 285 E
8, 7550 o

1.3.5 9 IR B 52 B IO A KO AR
HSC-T6 427 T~ 24 FLAR Y 2D J% 3D £ 4 2 11 K €
JiE (1 10° 4~ 41 g/ FL) H L 37 °C L IR B4R 50 5% €O,
TRL R B2 (0 35 FR AR Th R 3R 72 h T WUER 2% 2H 2
VW, BCA i 1 e J3E I gt 2 I o 45 R i 2
W BE J5 7E 150 V 2544 T #5417 SDS-PAGE HL Tk (10%
O T B LR BE R 0.1% ) o HL UK 45 3R 5 K 5
I F BV (2.5% Triton X=100, 50 mmol/L Tris—
HCL PH 7.5,5 mmol/L CaCl,, 1 pwmol/L ZnCl,) H1 %
GvEl . VR SE R e B BRI (1 %
Triton X—100,50 mmol/L Tris—HCL PH 7.5,5 mmol/L
CaCl,, 1 wmol/L ZnC12) H1,37 CIKVEHE 7 E 48 h,
FERMEE W, AT 5 52 W R-250 2L (K 72 %
et 8 h, WS YL A3, I A B (. (40% B, 10%
M) i 1~2 h L 2 3 1 30 Jed Y Bl ) £ e 4%
o BER AR ROE R (Tmage Quant Las4000,
GE Healthcare ) WWEEH-4A R, €] B FH Tmage J FEZ 53
B 353 B 45 21 25 09 - D688 BE AR, 17480t
T

1.3.6 & T /1 2 & %t (Atomic Force Microscopy,
AFM) % % O H 2B A0 9 )48 HSC-T6 4 Fif
T 24 FLA Y 2D S 3D £F 425 1 /KB (1x10° 4~ 4
/L), 37 CL AR FR AT B 5% COL BRI B 1 15
FAEP IR 72 WG, 4% 1.3.2 1905 B B K BRI
9 HSC~T6 -4 b T 22 J M 2 IR T2 # Y 35 mm
AR, 37 CHEFFA TR RE 6 ho MERESEHE S
B TR 1 I 5#%% (Dimension FastScan, Bruker)
HWE b BT 8 A i 4 S 7R R E A
PR MBI (contact mode ) HEATFE fhaE T , 2522
22 fish 20 {9 22 18 )5 T 46 30 omx30 o 15 19 208 fif 1
5, B AR R A Y R AR WA SR AR T
AFM AT 4 o A28 R T Z AL R TS 1Y
FPE R K 0.01 N/m, il #8 £ (Scanasyst—Fluid +,
Bruker Probes ) £t 4 il % - 42 20 nm , I 32 fil 152 =X
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BCAGAT 4 2 1w g 48, 3 5 NanoScope Analy-
sis 1.40 %& F DMT ( Derjaguin—Muler—Toporov ) £5 7
ST 3 Z AR A AR A DAty o 2 i i A
) o2 & (A ML 5 i %) RS HE g
L4 SEit=Z4hE

H GraphPad Prism 5 e it #4447 0 #r . 4K
P R BB A 25 (3 £ 5) F0R , A MORG 57 1%
S5 H A SR FH PR R R 7 22 53 B (Two—Way ANO-
VA, A 5250 B0 2R B TH 2R 5 22 70t (One—
Way ANOVA) , 55 50 245 A9 21 ) b 52 35 %
Tukey's f % . 5 407K #fE=0.05

2 % X

2.1 2D R 3D 4% 5k HSC-T6 A it
EEER

HSC-T6 ‘& T 2D J 3D £ 4 & 1 /K Bk e |31
FRT2hIE, B TOLEE TS AN A 6] b b
FRIL W BRZE ) |15 7 B4, XoF BECZ 1% 200 B it °F-
SEME LA H AR (B 1 A) ;2D 4
F14) 200 JHL T 285K S AN R DU B3 S 78, 5 T B K
1 2~3 S0 Sk HY (K L B) 5 3D 4H 4 40 i T 21 4
KB IR i —Fh 3D 4B BROIR A, BROIR

A: HSC-T6 cells were cultured for 72 h on plastic (control
group) ; B: HSC-T6 cells were cultured for 72 h on 1 mg/mL fibrin
gel (2D group). Scale bar: 50 wm.

Fig.1A showed typical MFB-like morphology with fully ex-
tended, and flat, irregular shape; Fig.1B showed that cells on fibrin
gel tended to be more slender with more branchesin contrast to the
control group.

El1 HSC-T6 FEHI1E5 MK 2D 44 & 5 KB IEF
72 h 5 B 48 L
Fig.1 Photomicrograph of HSC-T6 cells cultured for
72 h on plastic and 2D fibrin gel

PRTE AR BRI, BRCAR AR T /It 455 57 T ESC 15 i
N, 685 T RELHE 3% 24 h .48 h .72 h 5 1Y 4 I Bk
PR T R e B, (H 96 h Ji /K BE I T 4h 2k 25 4k
R0 BB IRAAR R T BRCIRIARTE S AR 1A, 26
P T M R A (E 2) .

, 96 h
E % ol

Fig.2 showed that cells grew into amulticellular spheroidin 1 mg/mL fibrin gel (3D group) and were maintained a regular form

during the culture course from 24-72 h, but exhibited extensional trend after cultured for 96 h. The colony size of the multicellular

spheroid increased over time. Scale bar: 50 pm.

B2 HSC-T6 T 3D £ 4 & Bk g B 5 7% 96 h B 40 B
Fig.2 Photomicrograph of HSC-T6 cultured in 3D fibrin gel during 96 h

2.2 1 mg/mL £F 4 & 5 7k % B 3 HSC-T6 40 A
AR RIS

38 13 CCKS8 27 & A il 1 i OD R LA S 30 41
OD {E/%f R 2H OD {8 /9 1155 75 2045 th A W] s i) Bt
2D % 3D £F 4 B K BE I S 5R 45 1 HSC-T6 11
AEXTHE T LE (%) , 1 10° > 40 /L) HSC-T6 1% 5%
T 2D K 3D £F 4R UK EERE T 24 h 5 AR 5E

R4 (28.3£19.8)% . (74.0£13.7)% ;48 h J5 Y
HH X 14 58 A4 5] Mg (42.3+7.6)% . (55.7£10.3) % ;
72 h 5 AR BE 53 0 R (86.2£10.2) % . (62.8+
3.1)%;96 h Ji5 (AR HETE 24735124 (102.7+5.6) %
(83.945.5)%, LLHSC-T6 Fi% 21 i AH X 48 58 1 (% )
VE Ry AR Bt W 240 L 5 5% 2 A (B3R B 3R L% 2D
3D AR UK EER ) S5 E SR AR A A R
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22 Two—Way ANOVA Z3 T 45 UL 1. 4 8% 7
S Aoy 4 5 8 3R B) 4320 RN 25 S A GE i
B (P<0.05) , H W78 2 8147 78 22 H.(P<0.05)
PETR AN 5 25 A S A0 L 15 37 s TR A4~ PR 2R )
YEH FAnMes s . i — 2 R H Tukey's Kz 30937,
R 3 7R, 755 57 24~72 h B IR E) B B, 2D &7 4
B 7K I B 30 ) HSC—T6 B 348 5 , AR X 3
ARG XA Z W27 BEA G55 L (P<
0.05), 96 h & P 4 AR XT3 5 %6 22 S o ge it 22 B X
(P>0.05) ; 1Mii 3D £F 4 25 1 /K 5 IS FE 24~96 h [ 4F:
] k5] B L 44 26 30 1 F HSC-T6 386 5 () 78 5031 7]

fE 7, A G B R 5 6 IR 4H 2 JA) 2% S A St
2 X (P<0.05),

F1 1 mg/mL F%E HKERIT HSC-T6 HE3HiE 150
#) Two-Way ANOVA 2 #7 (B2 35 2 : 4 B A X4 5E bE )
Table 1 Two—Way ANOVA analysis of the effect of 1mg/
mL fibrin gel on the proliferation in HSC-T6 (Dependent

variable: cell viability)

Source of variations SS DF MS
Treatment "’ 28 445 2 14 222
Time *’ 16 342 3 5447
Interaction *’ 22 832 6 3 805
Residual 7507 99 75.83

Treatment: Plastic, 2D or 3D fibrin gel cultured; Time: Cul-
tured for 24 h, 48 h, 72 h or 96 h; Interaction: TreatmentXTime ;
SS: Sum of Square; DF: Degrees of Freedom; MS: Mean square. 1)
Treatment factor accounts for approximately 37.08 % of the total vari-
ance. F = 187.55, P < 0.0001; 2) Time factor accounts for approxi-
mately 21.30 % of the total variance. F = 71.84, P < 0.0001; 3) In-
teraction accounts for approximately 29.77 % of the total variance.
F=50.18, P<0.0001; n=09.

2.3 1 mg/mL £F 4 & 5 7k i B 3t HSC-T6 28 A
a-SMA Rz 11 £F 4 & R iEHI 220

WE 4B, B5 57 72 hE X6 BB %) HSC-T6 i
JE 2238 a—SMA, F- 1 5¢ J5R 5 4.9+0.4, a-SMA
I8 147 4k %% ;2D K 3D 41 HSC-T6 1) a—SMA 3
RPN AL T, o 2D 4 a-SMA 3980k
5 EE R 3.320.4 (P<0.05) , 3D 4 a-SMA S35 i
Ji 4 3.8+0.4 (P<0.05) , 2D J 3D £H ¥ £ [a] 2% 5 G
Gl L (P>0.05) . 5XF IRt , 2D 2 4 iy
1Y o—=SMA IV 7 £F A AN EL, 1 3D 2H vh 4 B
BRARAR” A AE BRR AR A1 B — J2 04 Al i TP 1l A
B o—SMA [ ] 254k, 1 H 3B 1 a-SMA ) ] £F

1507 & Control 3 2D @ 3D

100 1 1) ™

D 1)

W
o
1

Viability (% of Control )

0 T T T T
24 h 48 h 72 h 96 h

Time Points

Fig.3 showed that soft fibrin inhibited the proliferation of HSC-
T6 cells. CCK-8 was carried out to identify the cell viability of HSC~
T6 treated with 1 mg/mL 2D and 3D fibrin gel and plastic (control ) at
different time points (24 h, 48 h, 72 h, 96 h). The data was ex-
pressed as the ¥ = s (n=9). 1) P<0.05 vs control (Tukey’s multiple
comparisons test after Two—Way ANOVA ). Peorol vs 20 24-48 v <0.001,
Peontrol vs 20:721 <0.05 , Peonirol ve 20:96 b >0.05, Peontral vs 30:24-96 1 <0.001.
El3 1 mg/mL £ 4 E B KD S HSC-T6 1 3EE 71
Fig.3 1 mg/mL fibrin gel inhibited the proliferation of
HSC-Té6

LN
2.4 1 mg/mL £F 4 & 5 7k i B 3t HSC-T6 4 A
THREE SR

AFM =4 4% 7w « X% B4 HSC-T6 & 2 B
iR LA i -, R TEDHLRE 43 A 224 K/ 2y
K M 5 2D 2 HSC-T6 52 25 B , M4 %5 %) IR 40
TR0 , e TIPS AT L 22 Ak ™ S B T {FL e A A ok R
2H F2 1A V-3 ; 3D 4 HSC-T6 40 Jifg I %5 2D 4 it 44 B
o KiORT RS TTIC LS . U =103 S B = U il
(I 5A) o 3251 FH A0 B R 1545 i A 20 3~5 140
JEAR TR R (% B i1 5% ) 4% 40 2% 1 —1E 5 ih 2 5t
T HA A DRI A i AS TR RE 7, &5 R R
XT FRZH HSC-T6 #% [ AR &t 73 51l oy : (12.8+2.8) kPa
(MH%) . (285.9467.7) kPa (L)) . (556.1+101.3)
kPa (3125 ) ;2D 41 HSC-T6 47 [ A% & 43 5 4 (9.2+
3.0) kPa( g% ) . (81.1£20.5) kPa(JfiJi ) . (443.7+
137.7) kPa(351%% ) ; 3D 4 HSC-T6 4% [C AR 143 51y
(8.3+2.6) kPa (3% ) . (184.8+76.6) kPa (Jii 57 ) .
(471.7£135.2) kPa(ih %) . LA et K &E
W35 3% 5, HSC-T6 £5FA5 1 A2 T g 1 241800 i 2
TR, 225 HA iR L (P<0.05) , 3D 41 HSC-
T6 i 57 B i 45 2D ZH AR JE fiE 7 B3 (P<0.05) , T 7E
A% Ko A M 0 2R AT, W AR I RE ) 22 5% o gt it
2R SL(P>0.05;15B) .
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Fluorescence intensity/.%

0 T

Control

2d

3d B

A : Immunofluorescense staining of a—SMA (red) in HSC-T6 treated by plastic and 1 mg/mL 2D and 3D fibrin gel for 72 h. Scale bar: 50 pm;

B : Fluorescence intensity of a=SMA in HSC-T6. Fig.4A showed that the HSC-T6 cells in the control group and the periphery of multicellular spher-

oid in the 3D group had a denser a—SMA stress fiber than the 2D group; Fig.4B showed that the fluorescence intensity signals of a=SMA were re-

duced when treated with 1 mg/mL fibrin gel. The data was expressed as the x £s(n=9). 1)P<0.05 vs control (One=Way ANOVA ). F=23.61, Peonrol vs20<

0.001, Peontrol vs 30<0.05, Pap s 30>0.05.

4 1 mg/mL F4E HKERY HSC-T6 & a—SMA K 1 F 4T B K R % B 521
Fig.4 The effect of 1 mg/mL fibrin gel on the assembly of «—SMA stress fiber and expression in HSC-T6

2.5 1 mg/mL &% ZE 85 7k 8RR Xt HSC-T6 48 i
MMP-2 % MMP-9 5 i% i 2% i

W 6 Frs , %F B8 2D & 3D £ HSC-T6 1) 41l fits
B 3% 1 E A i Tl 5 v 1 BE A Iy MMP-2 Al
MMP-9 ()3 4 5%, Hor MMP-2(72kDa) 973
FCE FEAE 475 N 48.2+1.2 (K FR 4] ) L 43.8+2.0(2D
2H).35.1+1.0(3D £ ) ; MMP-9(92 ku) [ - 3450655
FEAE 43514 66.6+1.2 (KT HEZH ) (61.4+1.1(2D4) .
57.1£1.8(3D 41 ) o XJEUXFHRL , 1 mg/mL £F4E &
TR e W 30 ) HSC—T6 41 it MMP-2 52 MMP-9
35, Horh 3D 21 4k 8 K BE R HSC-T6 4 il
MMP-2 J MMP-9 33k i 41 il BE 14 2D 41 ¥ v
25 41 18] 22 I Gt 78 X (P<0.05) .

3 i

e H RS AR AN, 302
TLEYH L TREBETE o= AR R ] =3
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A : The morphological image of HSC-T6 after treated with plastic and 1 mg/mL 2D and 3D fibrin gel for 72 h; B: Young's modulus of HSC-T6

after treated with plastic and 1 mg/mL 2D and 3D fibrin gel for 72 h determined by AFM and live cell imaging measurements.

Fig.5A showed that the morphological changes of HSC=T6 after treated with plastic and 1 mg/mL 2D and 3D fibrin gel for 72 h; Fig.5B showed

that 2D and 3D fibrin gel had a different effect on the cellular deformability of different cellular regions. The data was expressed as the (n=40). 1)P<
0.05 vs control; 2)P<0.05, 2D vs 3D (One—-Way ANOVA). Fuucteus = 29.97, Peontrot vs 20 <0.001, Peontrolvs 30 <0.001, Papve3p >0.05;5 Feyoplasm = 115.8, Peon-
wolvs 20 <0.001, Peonol vs 30 <0.001, Pap vs3p <0.001 5 Funagin = 8.727, Peonrol vs 20 <0.001, Ponrot vs 30 <0.05, Pap s 30 >0.05.
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Fig.5 The effect of 1 mg/mL fibrin gel on the cellular
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Fig.6 showed that the expression of MMP-2 and MMP-9 inhibited by 1 mg/mL 2D and 3D fibrin gel. SDS-PAGE gelatin zymography was per-

formed to determine the expression of MMP-2 and MMP-9 by using the conditioned media which was harvested after 72 h fibrin gel treatment. The
data was expressed as the x +s(n=6). 1)P<0.05 vs control; 2)P<0.05, 2D vs 3D (One—Way ANOVA). Funp-2=94.22, Peonrol v+ 20<0.05, Peontrol vs 30 <
0.001, Paps3p <0.001;5 Fymp-9=58.51, Peontrol vs 20<0.001 , Peontrol vs 30 <0.001, Pap v 3p <0.001.
E6 1mg/mL F4E QKRS HSC-T6 205 MMP-2 % MMP-9 i %%
Fig.6 Inhibition of MMP-2 and MMP-9 expression by 1 mg/mL fibrin gel treatment in HSC-T6
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