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Abstract : In this study, hybrid bioreactor was used to apply physical stimuli in cell culture. Effect of the applied physical stimuli on the growth
and differentiation of MC3T3-El cell in a three-dimensional Chitosan scaffold were studied by using the hybrid bioreactor. The hybrid bioreactor
for physical stimulus was specially designed to apply uniaxial cyclic compressive and shear strain. Physical stimulus was applied over a period of
14 days with 150 cycles per day at a frequency of 0.5Hz. Strain magnitude was 2.5% of the scaffold size. Control group and physically stimulated
group of the MC3T3-El cell were incubated and harvested at the indicated times (Day 6, 8, 10, 12, 14). The total amount of protein, which
obtained information of cell growth, was determined by Lowey method. Alkaline phosphatase activity was examined by ELISA. Physically
stimulated group using the hybrid bioreactor was increased in alkaline phosphatase activity comparing with control group. The nodule formation
and calcium deposit of the physical stimuli group which resulted in cell differentiation was faster than that of control group.

Key words : MC3T3-E1, Bioreactor, Physical stimuli, Proliferation, Differentiation, Alkaline phosphatase activity

N B
ol R AETsE THE AL AAH AF
mME 553 gejo] zHoz wWulDHd(Bone matrix), O W 7H WA BFSdhe FEeH] prEeid.
4 X (Osteocyte), W X4 X (Osteoblast), ~ wotmjgz  =4% EF€ We MM (ostoeblast) ot WA F
(Osteoclast) 2 FAEojglom, Muletde ri ofui (osteoclast)ell ojs) PG FFs HHo2 HwsHA =
%2 FHE 4704 4ER F2 2oz P yra  dE AW A2
AR oz o2 RTHI] AFH MxAT ZH0] A&EAS %7‘]3}_“’ NAHSZ

mE AN AR AAs gAY By, QA @ HAE AAL S A= AR dasiel, WA F AN
of 7} E,Ly];g]%] i o}jﬂl];}s}y_ 21 TH2l. o]{ﬂf“j} ]7]% = tAstE AF5E0] Bol FIHIL UAAT Fe& SHAF
o m o 04317}11 zn:agr oz g Ao £ae Eo] EAZEE B2 AT7AES0 224 ARYHE o
Aol oM & AN5FRE dod F gov, £g4a 7oL AHML
24e A7) ol 7ol o8 A4 (regeneration)s & 3} 2o A vopd A7vt B3 APHm e

olof] =& F8 Hofol A 32Y A A Al(scaffold)oll =g A

BE AR S s s sl A, 22 WAgosn 21 NAES DES BE ATE A

BAAA  HAAY, (136791) MeA ART FAFF 39-1 EFATSS]. ol2d £AES P THEE i Fsto
R e R L S AE 7hEE TEe] &4E 24 ol4ste F Aol 7t

Tel. (02)958-5921 Fax. (02)959-5909 =552 33 9ol ol#d Agsl e =

Z2
E-mail. choi@kist.re.kr HAQ E8)d =& Fo] oA

QEL 751

=
o & 1R} e I

(]



310 1% - 4

FE @us AWED Utk FRARNN A Ae) T
AFEo)] 13kPa®] wHE ¢t&sEo 188 F71=2 484)%F 9
718t 79 alkaline phosphatase activity:= 48% %715 K
931, osteopontin® 1.48]9] Z717) AU 3eH6,8]. 7]
AHl ¢4 & alkaline phosphatase@ 4T %7+ o}z
osteopontinZ 2 F-5A A FHAL] LHES AT
= A% 23ud 9 Ao34].

olHH E QA AFo F AXE
g 985 3tn Yoie AP 7
goll &-83 Bzl o).

ZAHANYTEE =HALE Y HFHA
AEe] =& FE3le] 43 A7e Ve A7 2 2
AABe 7fe2 &8 stedlth 23 QYRR e
AN FA Vs R #H5E Aotk o]t
71e9] Fr lojA AENHS 7| (Bioreactor)e] HEo]
aty, FdE8 g QX Nz& vdE 7% 7ES ¢
3 owhld AN T £ Fthd Bgsle, AejokE
Mte]] &8, 5 AXE WYF JieE ol&S AFA o, <l

9 447 fAd F2
o X

F 9% 5 9% g7\ Awe Aw Aol AW, A
BA 9 a9 2 P49 sl 59 FHL e
=

et B dFoME BRoh ARHoE AXEE £33
2 AFAI7E Adte] =] HeE 84F JMed £
AT dgEe 4F WE ¢ A9 s v Ae
E AW EH-S- 7] (hybrid bioreactor) & o]£3l 339 7]
EX AAAC EMAEY FARE A2S Az e
MC3T3-EIMEE HjFste] E84 A=0] & Ax 4%
7 Z3lel Aug S WX ex SFGHA 7y A
To BHlEE AI7IE B3y golii, 94S S3ko A
st

e

A=

o=}

1. 4394w

2 d7oMe dEoz A Ay dHF opA
o] HelE 7R A= MC3T3-El cell line & 3x}9Y 7]
2} A A A (Chitosan-Scaffold Sponge Type)oll i &3}
Hybrid Bioreactorg o}-&3% &3 A= g A=
S A8 Aot}

MC3T3-E1 H¥& Mouse F7/0EZ olg|Z golA Fa=
Fow, 4714 AMENEL EItee]l EAErA|(ALP
47 wed Fadsol o FA7ITE gA E1EY 2
2, A3, A4 a942 213 e} ALY
515 g 4 A 11]

MC3T3-El= &3 34 < weol ddd gd
d JHE Fu FYA oldT & o] A AP A
EFol}9].

B =RdAe A8 A8H JEL AXAE 2¥ 1
o vehfigich 3 e 8 x 8 x 4mme] -G o)
B, 2% 1MAE 34 713E 71 dEA] 22 A
2= A}

3
E
o
Y
5

- )

2

21383 A] : #2574, A4E, 2004

rjg
0{011
=
o,

a7 1. 3% I EM XX
Fig. 1. Three—dimension porous chitosan scaffold
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