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Fxm EE BHEMK ARK AF BAE KB
RIS T 5L TR, L3l 201620)

e FELFHA T, 054 BA 5 A R R @Ies AR (ECM) 4 4 4 M a9 %, =T 4 22 1%
st A GRS S T W TR RIS, (2 F ARG AR BE MR Ry 4
RN SAR B B, RAFBOAE A B AT 2R YRIBA 5 A 69 EARAHFEE ML, B
T AT R mfesd b A AT P ARIRIL 0 E AR R . AT R dn 4] & 45 4F S b U ARRT ), £ 22
FERACAL BRIk R B AR R 5 6 A IR/ BR TN BS (GT/PCL) A 4 £ R, AR5 8 iECCK-8. B R %
€. SEM. qRT-PCR. ELISA. %J& K HF &5 7 ik, AR 4 % L T AL C3H/10T1 /24 /69 7 5%
¥IA . ECMa ik BN R /1 69 %00 . 4R, mIRE ) 54 4% EAR X, S8 09185 B
B4 4(103.0+13.2) pg/om? £ A T 52 I 4o & 90 4 4k KR IR, BATR AL B M % A
S R R T AL B A VA BOR N T MR am 0T Y 18] 64948 AR R 4RAE T 31 04 B3k Ao A 7 A
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Effect of Different Biomimetic Fiber Density on Cellular Responses

ZHOU Jing, TANG Han, YI Bingcheng, SHEN Yanbing, SHEN Yong, XUE Sutong, ZHANG Yanzhong*
(College of Chemistry, Chemical Engineering and Biotechnology, Donghua University, Shanghai 201620, China)

Abstract In the field of tissue regeneration, electrospun fibers with the characteristics of biomimicking
fibrous structure of the native ECM (extracellular matrix) could provide an ideal platform for exploring the dy-
namic remodeling process of cells in their residing microenvironment. However, the compactness of conventional
electrospun fibrous mats with the nanoscaled fibers crisscrossing and entangling with each other, eventually leads to
a topological phenomenon similar to that of the nanofiber-like topography embossed on the surface of a solid mat-
ter. Therefore, it is impossible to accurately determine the remodeling effect of cells on the biomimicking fibrous
microenvironment. In this study, electrospun fibrous matrices of GT/PCL (gelatin/polycaprolactone) with varied
fiber densities were prepared by varying the collecting time of the GT/PCL fibers deposited on prior-silanized glass
slides. Then, the effects of fiber-density on the cytomorphology, proliferation, ECM secretion, and matrix degrada-
tion of the C3H/10T1/2 cells were examined by performing CCK-8 assay, cytoskeleton staining, SEM imaging,
qRT-PCR, ELISA, and immunofluorescence staining. The results showed that the cell viability was correlated with
the fiber-density, and there existed a suitable fiber-density (103.0+=13.2) pg/cm?® from which cells remodeled the fi-
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brous microenvironment effectively. This study paved the way for the precise design of biomimetic fibrous matrix

for tissue regeneration and laid a foundation for furthering our understanding of cell-fiber interactions.
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MNEH LUK 2 A A7 T B LT 4e M 48R 55
) 1) 2 J 7 3 i (extracellular matrix, ECM)f# 34 55
o RIRECME W Z HE KN ERES, £
LZ/ T B TR AL G5 R SCHRE A TR IR 1 4% 4 )
ZATAT N, DRI WEE. TR, M EN. A
ZUR BT A R F, 4 H-BECM[R] 3R I H & 303
FRAH EL AR AR TS T A e 12 A 7] 7 2 R
FHTI, 385 P A ity G 25k it 43 & 2 18 (matrix metallo-
proteinase, MMP) P fif 3 57, 38 1 48 i H S Wi 71
Xof 5 T 4 A AT R B (I AT 4R BE AR, AW i A
FSHT 225 T 7 (An 5 Jo O AR, AT X el 24 58 4 4T f¢
21 5 45 F ¥ (remodeling)™ . 1E 42 40 it A1 3 5 8] 1)
XA A AT LB LU IE R B A .

I T 2H L CRR AR A R S SR B AR AT RE A
AN AL A7 R PO S DA HE A 23 AR AAB T,
T HL 25 3R AT ) 9N/ O R 40 2T 4 W] A DL R
SR A1 o F) R Bl 5 A A B Y. {EL H T R IE T
K2 RFT HUOF B YT YR V) B A VX A AT N
R 5 M, 4 21 4k 4R 51 5 0 20 i L 30 £ ) 2% 45 4
FIZRE D FR) 73 AT K R A PR/, 21 2 S 3R LI )
KANFEM AL A o 208N ST 4i i o A 4E, 6
AW FUET AR V0T 20 B A R BT B8 0 R o T
FERA TR I, BhA LR (0 E: BT FE R )[R E 2
s A AT 9, MMPs I8 24 [ fifg 6 50K 7= 2 3 %
FR) A2 0 AT S 4 B PR 1Y, R T i T e
e IR MLAT N — B AEFR AR A, BUR R
7 £ U L B/ SR A B B BUR I 5 BT 4R (R R 5L
SOAH HL A B A T S KT T 4 R 1 2 T 4 R
VB H o 7, R1 T 4R ¥ 7 e 0 5 281 498 i 1 e At 25 ol 1
P R B S LA A AR B ) E ),

DR FEATT HE T 4 G AT S e T N A R . R
LA AR, AT 5T 52 H 2 o) i 4 £ 4
FOPTRIS ], £E 28 fek Joe A A R A 380 F o 4% DU 21
AN 5% B T 9 GT/PCL R & 41 4 58 i 1 F 9 8L
B, R E I CCK-8, H4Egu . fH i1 il
(scanning electron microscopy, SEM). qRT-PCR.
ELISA. B eG (E 715, WAL 48 % FE AR AL

electrospun biomimetic fibers; fiber density; extracellular matrix; matrix degradation; remod-

XFC3H/10T1240 0TS . BEHE . A5 203 12
FE T A RE TR

1 MRERF*®
1.1 EZEEFIFLEE

F B S AEM 045 5 O N BB (polycaprolactone,
PCL, 731580 000) W/Z(gelatin, GT, 5% FK I, ATY).
2,2,2- =4, £ (trifluoroethanol, TFE, 40i/% =99.0%)14 H
Bk RE A A TR A F] ; C3H/10T120 H
BB TP ZE (L3 ); DMEMAERESS 753801 E
F U EE AR A ; B4 IE (fetal bovine serum,
FBS). % % /75 % % (penicillin/streptomycin, P/S)J H
5% [ Gibcox 7] ; CCK-8I I A AN SR R R 25 By
FRA ] ; SR 40 DNA P A7 &0 5 _Hig Ay
HEAIRH Gy, /N R 48 S -1, -2, -9(MMP-
1, -2, -9) ELISAIXG &L /BNl ZUR2 (hydroxyproline,
Hyp) ELISARFIENE B Ll LRHEAE DA TR A A ; /)
SR 1% %2 4 (glycosaminoglycan, GAG) ELISAR 7 &
W H EHFEAA R AT 4°,6- ZPkE: 2284
H5[ Ik (4°,6-diamidino-2-phenylindole, DAPI) 4k}, W2
PRIRGLRE B 22 [H Invitrogen/A 7] ; Anti-Laminin$t {4
2l Anti-non-muscle Myosin HAPUA. (LI2EPT 9 1gG
H&L [ JE[F Abcam A 7] .

B - PR (ThermoFisher Scientific,
Multiskan MK3%). 42 4 (F1 RRAEDDER ST REHA%
J A B2 7, HE safe 1200A27)), A AbBRIE IR (IR
PRI RIS R A ], HF0AY ), {51 5
Hi(H ANikon A ], Ti-22). 43 L 1 AU BR (R aply
AR AR, XLA). ot A B e (48 [F ZEISS
AT, LSM700).

1.2 TRIZEEBRHGAEERNGIESRIE

K FH i KRR P 47 2277 3251 4% BE AT LA m) ) A ) %25
JEH) GT/PCLEF 4k i . HAATT /2% GT. PCLIA
fEAETFEH, FCil 5T & H50/501110 wi% GT/PCLI
W GTLLET 1 h, EGTLLBIR R TP INN 0.4%H) 212
PPE 2 7 22 AR VEIEIE W o T T 1 95 22 S N B
20 GEFL A5 mLEDRHAS 85, #£20~25 °C. 60%
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TR R 264 R, RS 23 9 22 LA2.0 mL/h(1) 45 42
HARALE 13 kKVHHL L Nl % GT/PCLHLG £ 4, #24K
#E2N14.5~15.5 cm.

BT Bk SH, R-HBEAN15 mmPEE
B, I 3R A AR RIS ] (10 s+ 50 s+ 100 s,
10 min)fE3E fr EITRRAS A% FE ) GT/PCLAF 4L it
SAFRC NGl G2 G3. G4. YL YEkE S A
AT HRAE P T 5 T A 4E TS0 . 2 RAE
KR 5%

SEMMLEER AL AT 4ERE S I AF TS . K GT/
PCL L4 £F 4 [ e 1R A 5 o Jie ) FA 4 v 7 R A
Fan G b, AR BT 650 s/57E10~15 kV g s e~ W
S GT/PCLHLY A4 R 3, 14 FH Image BCHE 53 Hr
HoEER.

TR O s A SR R R, TR
B EAA NS mm P REGEAEE P BT 4 58 7 5 11 5
R0 m, TFEYE 23R H P46 5L 5 5 3% F 2o
mo, B 1 IR A s, WU 124 38 )5 2 g N d=(m—mo)/s. I
Ab, FETSEME Fr, AL 4 5L R FAT R A 4EA8
I TB)5E SRR B B VW R 5 21 4 5% FE AR ORI
H—MRIESHL
1.3 4HREEEF

W /N B B AT 4 41 g (C3H/10T1/2)7E &
DMEM-{EHE. 1%75 55 2 /85 5 2 F110%MA 4 M3 1)
BB, AR R RARRS
12~154RIC3H/10T1/2. SRR, W5 4F 4E A% i
N24FL 403G TR, I 58 i AN SR AN BRI I, 4K
ANEIE S K12 hJE, H75% 4 AR H2 he BERR £k
2% I £ ¥%5 Wi (phosphate buffered saline, PBS)J 31X
J&, ININEE FREETRE RIS . FC3H/10T 128 Fh7E
AR % FE I GT/PCLAF 4L o7 |, 737 °C. 5% CO,
HAF R EEFR, 2R LIREE TR
1.4 “HEEIETEAN

B CIH/10T1/240 i A2x 10%4N /4L () 4 i 55 5
FhFAN[F % 5 IGT/PCLATF 4k L i I, 7E245LKE 774k
HRREFRIR. 3K, T CCK-8 EL o kA% I 41 Al 4 5
RE71, 7R M BE IR, BEALINN300 pnLis 77
10 pLIICCK-81FI IR A, 37 °CHEF A3 R G, HL
100 pL 40 i 35 77 30 5% 7 2296 LR 1, 7E450 nmi;
AR & (D) E -

1.5 e, RERARCREENH
5 C3H/10T1/248 1 LL 9x 1034 /L 1 4 i 25 i i

BREEAN T 24FLRE IR (AN [R5 5 (1) GT/PCLAT 4
R b. 8598 3K Rl DAPL. F-LEh & Ayl
WAL RIS, BN4%2 KH B =R
5E 30 min, F 0.2%f#] Triton X-100i#3% 10 min. F-
WLZh 2 1 200 pLir) Phalloidin4e (3% (1:4055 )
YL 430 min, 20 4% FH0.8 mg/mLIFJDAPIAL i
FIEE G4 10 min, WIS E 5 GRS 4
b2

I g th, WSS A0 BRIAR J1AE R 1)
ULERE H (Mysion 1TA) L K 55 3% A= 41 i 7155 5% A
FHE B E A0 5 B (Laminin) R A 1B 0. W 4%

% H % =5 38 [ 52 30 min, F 0.2%f) Triton X-10038
% 10 min. F% 0.3 mol/LHZER 1) 10%111 =F 11375 %
T E P 30 min DARH WrJERE e ge o, B AR AR,
T K PG R R AR R LL R, FH PBSTC i A
WL —$T. W RE PR, I 200 pLH RS 1 —
Pi, 4 CHFE LR . PBSPRE3IR, XS min. ¥
PBSHiRE 2 AR E s D e AR i — 9L, =
IR EGHEE 1~2 h, PBSHEU3IK. o, HIDAPIS
RN A MUAZ AT et PBSTRIA3 IR . fE G4 1124 hA,
i O R AR BB A . H Imagel 8K 1
52 40 L P R SRR AE R A T Ol 52 B M
1.6 EEiYEFPCR(QRT-PCR)7 1

¥ C3H/TOT1/240 g LA 3% 10*4~/FL 1 41 B 2 i
BeAh T 245085 7R N AN [F) % % (1 GT/PCL AT 4
Fi b ¥R 3R G, RA qQRT-PCRAZ I MMPsA#H
K mRNARIL , f3E MMP-1. MMP-2. MMP-3.
MMP-7. MMP-9. MMP-14J;TIMP-1.

AR A ) 3 e B AL AR UE B A5, A BIOZOL 4 i
SRR AT Y 2L 7 _E 40 B PR BUE mRNA . fif
FFastKing RT Kit(7 5 gDNase )it 7) &, %1860 1
77 R mRNA S 5% . cDNA . {1 H Super Real
PreMius Plus(SYBR Green)iX 7%, F ABI Prism
75007 s R B ORI L DR R IEE . BT A AR I
(R 35 LA 5% 3 Rl (GAPDH) N bR e AT I3 — L Ab 7
qRT-PCR I B[P 5| PR 1 s o
1.7 MMPsEBFILENE

¥ C3H/10T 1/240 g LA 2x 1044 /L F 40 i 2
PR T AR B I GT/PCLAF4E LT |, T 24901553
WHEEFR3IR G, SKH/NRMMP-1. MMP-2 & MMP-9
ELISARF & 73 B4 MMP-1. MMP-2 1 MMP-9 2§
AR RIE R, BB BRI B AR IIRE,
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1 qRT-PCRIGMEXSI|HIFF
Table 1 Primer sequences used for qRT-PCR
B Ehgs1 55— 3" TSI MFAI 3"
Genes Forward primer sequence (5'—3") Reverse primer sequence (5'—3")
GAPDH AAG AAG GTG GTG AAG CAG G GAA GGT GGA AGA GTG GGA GT
MMP-1 TGT TTG CAG AGC ACT ACT TGA A CAG TCA CCT CTAAGC CAAAGA A
MMP-2 ACC TGA ACA CTT TCT ATG GCT G CTT CCG CAT GGT CTC GAT G
MMP-3 CCC AGG AAG ATA GCT GAG G AAC TGC GAA GAT CCACTG A
MMP-7 TCA CCCTGT TCT GCTTTG T ATT CTG AGC CTG TTC CCA
MMP-9 GGA CCC GAA GCG GACATT G CGT CGT CGA AAT GGG CAT CT
MMP-14 GGA GGG ACC AAA GGA GAG GCT TGG AGG TGA GGG AA
TIMP-1 TCA CTG TTT GTG GAC GGA AGG CTT CAG GTC ATC GG

PEBEAR AR FLANASO pLASF DU o (55 PR i 7 8
FRests). EHREER, 37 °CHE A 30 min, 1M)5 725
AR AR R AR 40, R AR M BRI E DS
R, FEWRIEAT - IS0 pLEFFR 7, 37 °CliR
H30 minfg, PekSIKIFAT . BALIESEMASO pLiE
BHFIAL B AFIB, 37 °Ci#EYE 410 min, JIAS0 pL
2B, 15 min P AE450 nmif K AR &% (D) E -
1.8 FHEERER O

FC3H/10T1/240 B LS < 10%4/FL 1) 41 Bl 2 i %
FhAS [ 25 BE () GT/PCLAT 4 36 5t 124 L 55 =M b 1%
FIR TR 14K, VAR 7RI & FIFE R BN 45
YE L 0T IR T R 2, AL AIPBSIE B LIR,
TIN2.5%)% — B 7 i = 5% 74 he PBSTEVE3IKE,
FH25%. 50%- 75%- 95%- 100%H Z B4 B2 i K,
R IKLS min, 2 )5 F 5 T I L 46 L IE3 UK, TN
—80 CUKAH I, T 5 T 12 TR N IR 1.
B 1B SEMA 52 £ 4 1L Jif R [ 50
1.9 RIE R ERE TR TE S bt

B C3H/10T1/240 f 76241 5% 7% BRI A 7] 25 &
(IGT/PCLEAT 4 3 i b LLS>10%AN/FL (1) 2 i 55 &5 4%
PG REFRIN . WERAN MG 7R, K /N B2 I R
ELIS A7) 6 W 5 Jie Ji o0 i 2, K% /N B0 e %2
ELISA 1) 46 I 72 0% % 22 B 25 Wb &, 7£450 nmi K

b1 B (D).
1.10  Y-2763240 B S C3H/10T12f& R E REE S
65

B C3H/10T1/24 s LA2x 1047>/4L ) 40 it 25 JiF %
Tl A [7) %5 JE GT/PCLAT 4 3 3 124 L 85 7R AR HH 85 77,
ReFhiR2 hal BB AR /S, SR A Y-2763240 40 i I
BEFRUR. BG4 ZE AT e A M 52

B C3H/TOT /240 B LL 5x 104 /L 0 &1 Bl 2%
P T AR 4 SE T 245U R R P 85 9%, FEFIR 2 h

YU FE A BB S, R Y-27632 40 B 41 fig 55 57 3
Ko Kl C3H/10T1/2%F MMP-1. MMP-2. MMP-7.
MMP-9 Jx MMP- 1455 FE R R IA G B s2 A, R
ELISAIRF &6 C3H/10T1/2% MMP-1. MMP-2.
MMP-9. Hyp M GAGHIZRIE LI
111 Geitoth

B B DI E 5 % (xks) &Ko, K Or-
igin 809173 Afr S Fedim, BRI 3R 07 22 40 A (1)
HEMND BRI R R REEER . LK
PIMALEE 3R (n=3). 24 *P<0.05H I\ AH & #H
7E 5, *FP<0.0 1B A MR E 2 R .

2 LIER
2.1 GT/PCLAHEFRAFI & SR

BTGB AR, @ U A 4R 5]
AIARAF VUL [F) 55 (I GT/PCLET 4E L IR, 41Tk L
BHIE (B 1A), fE8iiT 2 L E R E M E R A
IR 7T VR B, hiPS-MSCsZH 4T Mt £F 4k % 15 HA
M, BB I S 4 AT g BT 22 S P e S8 PR 44
SEEVEEN : (37.7£16.3) pg/em?s (103.8+16.3) pg/em?.
(198.2+40.0) pg/em® X (471.8+32.7) pg/em®. B, 4
EAA RS, A FUEFREEL0 s 50 sv 100 sFil
10 minfIG1. G2. G3FIGALTYEFE i, 274k 25 FE 43 7l
A(E1B): (39.1£12.1) pg/em®s (103.0+13.2) pg/cm?s
(208.0+12.6) pg/cm’ 5 (471.8433.6) pg/em?. 1EANH
—NSAYEEEMHCN RS, FHEITEERD
X N8 LA A B K L B o, 414
B P B o 2 4 % FE 3 s/, ELAT = 4T
gt 2 5 2 (E1C).
2.2 AHEZEZIMMPERSRE . EEKRLEE

2R AL B 5T ) A S5 A S A SRR E COIE I S
YHMIAT A S IHREAH DG Bl ARAF TR AR G1. G2,
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Gl G2 G3 G4

A: SEME YRS, B: 2H B LR AL C: AP YRBUK L8 LA S A R BUC L 70 Al . #*P<0.01, AEREPIALIE LA
A: fiber morphology via SEM imaging; B: fiber density quantification; C: definition of fiber segment length (inset) and distribution of fiber segment

length. **P<0.01 comparing between any two groups.

Bl FRISFHZEESGT/PCLAH I R ZE R
Fig.1 Morphology and density characterization of the electrospun GT/PCL fiber meshes with different fiber densities

G3. GA4£F4ERL R F35 3R 1R 3R G B 40 M 1 5 25
RERA) IR, dIMIIETERE /1 S 448 % 54 %, L
HG2(50 s)dHH A R BE R 2 v TR =4

YHARTESRNSE (2B, 7483 B3 i i 5
L (G3MGHARIESIR Z R KRIE, BIGETEEEN
K Gl G2ALMANITESN K 2 B4R 1 2
1T, FHLAG24 A 20 Ha e i BE Ko o 4 il e T AR
FALJERIL(E2C), G15G3. GA4LAIEL, BEsR4N
AHEAFE, BRI REEZER; (LG24H
LRAEE T A B L A = AR R I RIR 2

LER B A TI(Myosin I1)7E 40 {12 30 5 41 i N 4
oA H R T A AR YT, S G R AR IR e A
O, R Y v ST 4 B ) SRR . AL
M TE L7 43 TR b 85 973K S5 1@ i e i o e Yt ik
— 35 K MIMyosin AR Rk 5, 45 F(E2DF
2E)# B, Myosin TTA 13815 & 152 7 4E % FE 52,
% %5 5 21 4 5 G240 v 41 i if My osin TTASR 1A &
B o
23 AEZREZIMMAnERMERGEND

T A e DR AN B S ARG U 400 i % i A G
35 DR R B (3 3698, 43 M7 1 4 25 132 %o 4T i o4 i 32 o
RE I RE . TE BE A I, MMPs 2 41 Jfd B4 i 200 Je

AL 4 b B I — 2K . MMP-11%1, SRR Ji
fig-1, & U (FIMMP, = 2 1) B8 2 P4 MR T8 RO Ji
Jii; MMP-2URI B iR A, AT 12, 1] B B /e
JE R 22 Fih 35 JEE S B s MIMIP-3POVE R 2T 44 it . 3¢
HANR. BB A, R A AR R R A, RE RF AR
ECM4EE A ZREED. RIEMEK T E
W, MMP-7"82 5 3 5 ) — EMMPsHF H. g
1% [% i 2 FPECMR 4 ; MMP-9" Bl B ik B§-B, 1£
TV ESFV B fie Ji B i o A FH; MMIP-142Y) BIMT1 -
MMP, & —Fhae e U1 . FiERAMERESR
TR 5 2R 1, -t 9 MMP-2 (1 I T A0 Fr
7. TIMP-1"@ 1 5 B br e @ & E () i R )
TR GRS, JRa it 5 e Tt e 1
A AT EATTASN AT W 23, 1 TMMP-1. MMP-
2. MMP-7. MMP-9, {HX}MMP-14A 2 1EH o
qRT-PCRZ5H (KI3A)R W, G241+ MMP-1.
MMP-2. MMP-3. MMP-7. MMP-9F1 MMP-14]
FKIEEWWHE RS T HAN=4, UL £F4E 3L i % 5l
(103.0£13.2) pg/em?f] G22H 412 5L 7 6 o8 474 15 54
L FIMMPs ik o A A58 AIE, TIMP-15EMMPs 015 7],
TEMMPs % 3 32 18 5t 5 i RG24, FLTIMP- 13RI 3Rk
A O R IR MMPsER 7K 1A il 25 SR (13B) %%
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<
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£ 41 3
o
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=
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=
- 1
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A BEIRIG 3R A HICCK-8IE DN A IS FE 5 O B: 35973 KA RT3, 0 B 28 (L0 ) AN AR IAZ (B (), C: 351 (B) A 200 MR Bl e i 5
D: F5 773 KA 4 EMyosin ITA(Z ) ) 73 A7 15 5L ; E: 35 1(D)Myosin TAZE B E B, 45 RIH— L £ G44l. *P<0.05, **P<0.01, émmm
A: cell proliferation by CCK-8 assay after culturing the cells for one and three days; B: cell morphology after three days of culture, cytoskeleton (red)

and nucleus (blue); C: quantification of cell spreading area from the images in (B); D: distribution of Myosin IIA (green) in cells cultured for three days;

E: quantification of the Myosin IIA fluorescence intensity from the images in (D), in which all the data are normalized to that of the G4 group. *P<0.05,

**#P<(0.01 comparing between two groups.

B2 FRZEEGT/PCLAHER EC3H/10T1/2R9E5E . F250 R ARRIUTEE )
Fig.2 Proliferation, morphology, and cellular contractility of C3H/10T1/2 cultured on the fibrous

GT/PCL with different fiber densities

B, %4IMMP-1. MMP-2. MMP-9£ ik & ## 5qRT-
PCRIV&E R —2.

i S SEMT 3 A 2 MMPs i 4% 28 2T 24 3 J5f (1) [
FRFEEE, LA s IR A i N 2 . PCLZ
— P R A A PR A T B A SR B AA L, AR AR Y
AN 2 B KR, LA A T ok 2,
A0 HE T (L e A PR BT 2R 0 D B T TR,
A= W)t T E e A PCL A A7 75 1Y) TR S K A 1) 7 =
TRPCLIE M, i B I8 5 AT 4 2 M A FEMMPsAE
PR B R MRS o, JE R SR A R AR I

LR TR VARG AR R (A 7 4 i) vT LA 58,
B AR AR 2 L 5 1 B IR B B IR 50%, H R TG4 A
() PR 858 o 3 BT I AN 2 AE R N (14 R MR AETE AL
FE. BMEILR, B LAY S8 4 vh i) 1 4 22 S
P B A T VS5 T DA 2 e 20 R A Ao P i 5|
&, JLF AT LAHEBRET4E 5 B 1K B AR o

5% B AL AR EL, 20 M 8% 5% 1K Ji5 I %5 B 4F ¢ Ok
JR(Gls G2 KL SR ERAF AR T, 230 5 ] fe /2 4
Ji X £ 4 it n 0 V6 FH BT, T ARG /= R G 3
GAH L EZI G KA. BiIRTR G, 45 i
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A: expression of MMPs-related genes (MMP-1, MMP-2, MMP-3, MMP-7, MMP-9, MMP-14, TIMP-1) after culturing the cells for three days; B: ex-
pression of MMPs-related proteins (MMP-1, MMP-2, MMP-9) detected by ELISA after three days of culture; C: SEM imaging for observing degrada-
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Fig.3 MMPs expression of C3H/10T1/2 on fibrous GT/PCL meshes with varied fiber densities and

morphological observation of the fiber degradation
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Fig.4 Expression of newly produced extracellular matrix in cells cultured on fibrous substrates with different fiber densities
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Fig.6 Schematic diagram of the effect of fiber density on the expression of MMPs in cells
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