Polymer(Korea), Vol. 41, No. 1, pp. 13-20 (2017)
https://doi.org/10.7317/pk.2017.41.1.13

S0l &=t

ISSN 0379-153X(Print)
ISSN 2234-8077(Online)

FHALE7|MzZS 228 RE

HES - FUg - H=d - S0p - SFHES - 2T
AEdstal BING 33812, A beg st ik g d 74
(20161 59 24U H, 20169 7€ 18Y 474, 20161 &Y 22 AH)

Osteogenic Differentiation of Rat Adipose Stem Cells in Demineralized
Bone Particles Sponges

Chang Hyun Kim, Na Keum Jang, Do Kyung Kim, Yah Seong Song,
Jeong Eun Song, and Gilson Khang'
Dept. of BIN Convergence Tech & Dept. of PolymerNanoSci Tech, Chonbuk National University, 567 Baekje-daero, Jeonju 54896, Korea
(Received May 24, 2016; Revised July 18, 2016; Accepted August 22, 2016)

Z5: 9rpigsie Z(DBPye W, 24 283 Z2H IS XTIt DBPE 24 F 3t oA e
lr& = *MXHJJE, M2 W Az g 7128 tAe =a2 Fe A 24 2= i@'&t} At
W% A AR ES] DBPE 1, 2, 3% Hl&2] 2AXFe =2 Asisint. £ A Aol 47l 42 5 J=

A= Vﬂ;ﬁ_(rASCs)% DBP 2¥z]o] 9}E3 & ZREE glshr] sl 1;}~—,,]- 7re A2 AT WA,

AlEe] 2 F24e] Gas SISkl SEM MTTeX 2 dAlsidon, Swste] Ud Heet A4 QOJ;
flell ALP &/d7 RT-PCRS AAIS0t). 24)51eH4 A2 F o] DBP & WE olyF & 15, 45 B 8F F

ZZ35l], Alizarine Red S 9213 Von Kossa G442 S3l, AR oA 239 EJ%:: golslic}. 2 73—»}, 1%

DBP 2327} rASCs®] Fi3t5-S S7H171etl Adet 84S Algdithe 21 18 4 A

Abstract: Demineralized bone particle (DBP) is a well-studied biomaterial, composed of collagen, calcium and pro-
teoglycan. It is widely used in tissue engineering and regenerative medicine, because it contains powerful bioactive mol-
ecules that facilitate new bone or cartilage growth. Herein, we fabricated 1, 2 and 3% sponges using natural biomaterial
DBP and studied its efficiency in rat adipose stem cells (rASCs) as models. After rASCs were seeded on DBP sponges,
we evaluated rASCs adhesion, proliferation, cell attachment, proliferation and osteogenesis using SEM, MTT, and bone
differentiation expose using ALP assay, RT-PCR in vitro. Histological examinations were performed at 1, 4 and 8 weeks
after implantation DBP sponge to assess the effect of bone differentiation in vivo using Alizarin Red S, Von Kossa stain-
ing. We found that 1% DBP sponge can provide suitable environment for bone differentiation of rASCs.

Keywords: rat adipose stem cell, demineralized bone particle, sponge, osteogenesis, bone differentiation.
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Figure 1. (a) Schematic diagram illustrating the fabrication process
of DBP sponge; (b) schematics of DBP sponges at 1, 2 and 3% of
DBP powder contents.

Fele] DBPE At AlxE 2392 = 50 mM EDC(1-ethyl-
3-(3-dimethylaminopropryl)carbodiimide, Sigma) &<l 24
AIZF B2 ABIAZ|AL 95, 90, 80, 70%2] o ehe3} AR
o o8] W AlH 3l EDCE 3] AATIAT 24217t 5
St FERAX & FA71x5k] 7stE DBP SHAIE s}
A S E 2HAE Fiel fle AEE AP A7
A A olE ol Bt o] u] 1 wit% DBP 2HA|E 1%E,
2 wt% DBP Z=HA= 2%Z, 3 wit% DBP 28A= 3%= i
71313 tH(Figure 1).
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Kit(Takarays AH&-SFATE A|A Ao A wifA-& A A & DW
(distilled water)= 33] AI&gt ¥ 0.02% extraction solution®-
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nitrophenyl phosphate) &5 %2 ¥, 37°CellA 147+ ¥t
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18 Zg}to] H(Invitrogen™), 5X %8 9 (first strand buffer,
Invitrogen™), dNTP(dGTP, dATP, dTTP, dCTP, Gibco),
RNA £ 84 A4 (RNase inhibitor, Invitrogen™), &}
Edl 23 YH o] Z(Superscript™ RNase H Invitrogen™),
DNase/RNase free water(Gibcoye 3718l SHRANHS7]
(Authorized thermal cycler, TP600, Takara Bio Inc., Japan)
£ 531 cDNAZ %A} 31Tt A A7l cDNAZE, B-
actin, Type 1 collagen, Osteocalcin 2 VEGF primerE ©]-&
3lod PCRS 73831t} PCR & ZZ% DNAZ 1.5%(W/V)
optEAe 71952 & F, T4 &S EtBr(ethidium
bromide, sigmayE AHg-sto] A|ZFsFatd 2H 300 nm =Fe] 4l
AV R ARIEGE st wi=e] I AEE SR

S20|4] & =HSEA E4. DBP 23R4 9] A=
7IHZES] FiEsE 73S ERls] flste] Y Ady FHE
ol-gsle] AFsITE B SEE A %3 DBP 2 A](9 mmx
6mm)°ll rASCsE 2=2HA] VIE 1x10° F =2 9535l
DMEM LOW(10% FBS, 1% PS) W= 2 Y3 37°C, 5%
CO, Z700A L5 Bt AiHolAdste] 28] HA s}
AZL F, AF 454 balb-c V-2 5 EE 23 em A= A
WStaL ekl o243 sislem, 1, 4 B 857} At ol
2A1RE AE3t] 10% 224 S st 2y
H 2AAE I E50= AFste] 4 ume] FAZ 2t
PLL(poly-L-lysine) =& Sefo]=ol 1Attt =2 H#A
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Figure 2. SEM microphotographs of the pore size and structure of
the DBP sponges with 1, 2 and 3% of DBP powder contents (scale
bar=500 pum).
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Figure 3. FTIR spectra of 1, 2 and 3% DBP sponges.
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Figure 4. SEM microphotographs of rASCs morphology on DBP
sponges surfaces at different cultivation times (scale bar=50 pum).
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Figure 5. Compressive strength of 1, 2 and 3% DBP sponges (a)
without cells; (b) with cells at 1, 7, 14, 28 days.
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Figure 6. rASCs cell viability in DBP sponges analyzed by MTT
assay after 1, 3, 7, 14, 21 and 28 days. The symbol “*” indicates the
statistical significance (*p<0.05, **p<0.01, ***p<0.001).
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Figure 8. Gene expression profiles of P-actin, type I collagen,
osteocalcin, VEGF primer on DBP sponges (no significant differ-
ence, p>0.05).
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Figure 9. Von Kossa staining in DBP sponges after 1, 4 and 8 weeks
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