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Abstract: The porcine small intestinal submucosa (SIS) has been widely used as a biomaterial without

immuno rejection responses and hyalunonic acid (HA) can be used as biocompatible materials to rege—
nerate tissue. We developed the SIS sponge and HA loaded SIS sponges (SIS/HA) for the possibility
of the application of the tissue engineering using annulus fibrosus (AF). SEM observation shows that
SIS and SIS/HA sponges have interconnected and open pores. We demonstrated the presence of HA in SIS/HA
sponge from C—O functional group observed by the FTIR analysis. In conclusicn, we suggest that

SIS/HA sponge may be useful to tissue engineering using AF cell. This may be due to the enhanced

biocompatibility and higher water retention capacity of HA.

Keywords: small intestinal submucosa, hyaluronic acid, sponge, annulus fibrosus.
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Figure 1. Schematic diagram of fabrication process of (a) SIS sponge; (b) SIS/HA sponge.
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8] ankgtk ¥ 969 ZyjejEe] 100 Ly ¥k ELISA &
ge|EtE A3 490 nmelM FEEE S8tk 2)A[Aell
A A E sGAG % SRHEE 208 (Sigma) £ 7150 & 3lo]
Ak FEpdle] ke dhgAIZl gl AIhERS
7k81e] 2 N E2 7R F o] 895 50 L F3le] 120 T 2%
20% B2t LEZHo|n gt} of7]ef SReI-TENE 450 pl.
718107 A-Lollx] 253 F<F HA3] Wkt 500 pL Enrlich’s €l
slo|E gl Ho 65 C 2ok 20 Bt WA $- 969 &
HolEe] 100 LA #5383 ELISA Z2olEa]tiS AM3le] 570
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£3(Sigma) & S7To=H ARSI

mMRNA 22| ¥ RT-PCR. F-37e] & =S Rlsh] 28
Az} FREA AHNEERT-PCR)& A1 vilokgl A2
njekel-g M)A 1 mLe Trizol(Invitrogen TM, Life Tech—
nologies Co, Groningen, Netherlands) & H7}sle] 58 Z<F 1
Frelo} st the- 1.5 mLe] EP F2e) Yol 0.2 mLe] 22 EE
(Sigma) & 3718k 4 C, 12000 X gold 15% &4t AAF-2)siod
RNAZ EZJIrt 45aE Falo] ol =32-(Sigma) 7 poly —
acryl carrier Molecular Research Center, Inc) 2 RNAZ F#
AZi). F2l€ RNAE Oligo(dT) 12—18 Zejo]w|(Invirogen), 5 %
first strand buffer (Invitrogen), dNTP(GTP, dATP, dTTP,
dCTP, Gibco), RNase inhibitor (Invitrogen), Superscript 11
RNase H 93AA} EdAT o) = (Invitrogen), DNase/RNase
free water (Gibco) & A713}] Authorized thermal cycler (TP
600, Takara Bio Inc, Japan) & ¥3lo] cDNAZ &AsR3ALt.
olglA 9HAZ] cDNAE f—actin, A 18 Feizl Zejo|w, A
28 2}l xelo]™(Geno Tech, KOREA) 22 olgslo] PCR
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Table 1. The Sequence and PCR Reaction Cycles of 3 -Actin, and
Type I, I Collagen Primer

Gene Primer sequence Protocol ~ Cycles

B—actin F :5'—gce ate ctg cgt ctg egac ctg get—3' dj94 C,’ 30 sec

(227 bp) R :5'—gtg atg acc tgg ccg tca gge age—3' 2=59 Ti60sec 25
PR OTEE AR ACCIBE CCBICABBLARCTY 279 11 30 sec

Typel g, 5'—gat geg ttc cag ttc gag ta—3' di% gcf 30 sec

collagen R : 5—ggt ctt o dtc tigta=3 a=65TC; 30sec 35

Glgpp |0 Sdtceszgcts e=72 T; 30 sec

Type I F - 5—gac ccc atg gac at gga geg—3 d=94 C 45 sec

collagen R 5—ata tt ta 2o ata 3 a=59 C;30sec 35

@obp 0 YE e e=72 T: 60 sec

(d) Denaturation. (a) Annealing. () Extension.
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Figure 2. SEM micrographs of SIS sponge, SIS/HA sponge (magnification X50) (arrow is point out invaded HA).
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Table 2. The Mean of Pore Size on SIS and SIS/HA Sponges

SIS/HA sponge
90x2.73

SIS sponge
97+2.12

Pore size (um)

SH+medium 14day
SH+medium 7day
SH+medium Sday

SH+medium 3day

SH+medium 1day
SH(SIS/HA) sponge

SIS sponge

T
2000 1800 1600 1400 1200 1000 800
Wavenumbers(cm™)

Figure 3. FTIR spectra of SIS, SIS/HA sponge and SIS/HA
sponge during in medium cultivation period(square is point out
C—0 functional group).
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Figure 4. Cell viability of AF cells in SIS, HA and SIS/HA sponges

analyzed by MTT assay after 1, 3, 5, 7 and 14 day post—seeding

in vitro(n=5).
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Figure 5. The water uptake ability of SIS and SIS/HA sponges
prepared by freeze—drying method (n=5).
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Figure 6. Sulfated glycosaminoglycan (sGAG) contents of SIS
and SIS/HA sponges after 3, 7 and 14 day of cultivation (n=5).
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Figure 7. Collagen contents of SIS and SIS/HA sponges after 3,
7 and 14 day of cultivation(n=5).
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Figure 8. Gene expression profiles of f—actin, type I collagen, type II collagen as analyzed by RT—PCR after 3, 7 day. (a) The
result of agarose gel electrophoresis. (b) Normalization of f—actin expression by collagen type I and collagen type II.

x 400 3 day

SIS

sponge

SISHA
sponge

x 1000

818
sponge

SISHA
sponge

Figure 9. SEM microphotographs of AF cell morphology on SIS
and SIS/HA sponges surfaces : at 3, 7 and 14 day post culti—
vation (magnification X400, X 1000).
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