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ABSTRACT Objective: To investigate the effects of odontogenic mesenchymal stem cells on osteogenic differentiation of osteoblast
precursor cells. Methods: The MC3T3-E1 mouse osteoblast precursor cells were divided into two groups. The observation group were
co-cultured with odontogenic mesenchymal stem cells and MC3T3-E1 cells. The control group were cultured with single MC3T3-E1
cell. CCK-8 method were used to detect cell proliferation level, enzyme-linked immunoassay were used to detect Alkaline phosphatase
(ALP) activity and alizarin red staining, and qRT-PCR and Western blot were used to detect ALP and osteopontin (osteopontin, OPN)
mRNA and protein expression levels. Results: After the cells were co-cultured for 1 and 3 days, the cell proliferation index and ALP ac-
tivity in the observation group were significantly higher than those in the control group (P<0.05). Compared with the control group, the
mineralized nodules in the observation group increased significantly, and they were reddish brown after stained with alizarin red. After
co-culture of cells for 1 and 3 days, the relative expression levels of ALP, OPN mRNA and protein in the observation group were signifi-
cantly higher than those in the control group (<0.05). Conclusion: Dental derived mesenchymal stem cells can promote the expression of
ALP and OPN of osteoblast precursor cells, increase ALP activity, increase cell proliferation ability, induce mineralization, and thus pro-
mote osteogenic differentiation.
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1.1 B

ANEUSCE FT R 40 i MC3T3-E1 15 2 Y5044 18] 78 5 1 40 iy
ARSI AR, 55575 DMEM+10 %R 4 13 , 78 37 T4 5%
CO, IR F #7855, A AT . DMEM 3532550 [ 36 [ Hy-
clone 4w, A4 1L B 3£ E Invitrogen 23 F], PCR A5G 7
I 5 & [# Invitrogen /A ] , Western blot AH 2157 ) H 32 [E mil-
lipore /A F], transwell /N= W H 3 [E BD 23], transwell R )2
B 0.45 pom LA A XL ] 3825 1) 237 RE R T
1.2 RS HESHESE

ARSI Ay R . WA A N 28 VR M B 7 R T 40 i S
MC3T3-El giffudtss e, % B4 Ry #r— MC3T3-EL 4yt 55
Mo EMEEA T, PR FE T AL 5% 10%cm?® 21 i %%
S3 R T transwell 6 FLARAY 5 A>/NE YR | ,MC3T3-El
Ph 5% 10%em? 41 il 2% B Hefh T transwell 6 fLAR o By T % N85
3%, TEXTREZL A ,MC3T3-E1 LA 5% 10Yem?® 40 Jifg % & 45 Ff T
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2
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TR FAE USRI 3, F T CCK-8 K 4 s i 5 00, 144
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(Alkaline phosphatase , ALP)JiG 4,
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1.6 qRT-PCR #&i

SR Trizol A HRAN LA RNA, 50%% 515 R ] qRT-PCR
Kl ALP OPN 5 GAPDH mRNA Fik/KF, DL 2= T{Ef %
LA FARR
1.7 Western blot &l

Wtk 6 FLARAYANM, S FL AN 120 L 8 240% T, vk L
Zif# 1 h, 12000 rppm/min 2.0 10 min, L T )2 B E, M+ ket
1% 2 4 (sodium dodecyl sulfate, SDS)H, Ik , %% 5 J5 25 1 £ 1
2 h, INA—HL(Hi ALP itk BiH 17 # (osteopontin, OPN)Fi {4
541 GAPDH $i{f)4 CIFE K 8k 3 IRJG , A ZHL 37°
JEE 1 h, 30k 3 AR ECL Jr ke kK F .
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1.8 gitAHiE

7 1 SPSS 19.00, IS 5R L. (xt s)FB7R, XK t K,
LL P<0.05 I\ S HAZIEE L.
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2.1 ¢HREIETEIEEIRTEL

AfEttsEE 1d 53 d 5, SUERAL 0 AN S GE 48 B0 2 =
TR R, 21 IADRT L 22 A G2 L (6=3.179, P=0.025 ;t,=3.
245, P=0.024; P<0.05), L35 1,

1 FEMIEEIEHXT L (%, 1t 5)

Table 1 Comparison of cell proliferation index between the two groups(%, xt )

Groups n 1d 3d
Observation group 3 67.21% 4.19*% 78.87+ 5.14*
Control group 3 54.98+ 5.18 65.87% 4.66

Note: Compared with the control group, *P<0.05, same as below.

2.2 ALP i&MEXTEE
AR R 1 d 53 d 5, WER R ALP 35 M 3 = T

NEZH , A HE2E S A G2 R X (4=7.537, P=0.002;,=6.628,,
P=0.004; P<0.05), .3 2.

R 2 W4 ALP FMHEEITEE(U/mg, xt 5)
Table 2 Comparison of ALP activity between the two groups(U/mg, xt s)

Groups n 1d 3d
Observation group 3 35.24+ 1.44* 48.49+ 2.41%*
Control group 3 23.98+ 2.15 32.76x 3.33
23 HERALEILE R, SRR L AR A0 A48 1 i n] DL, 2 R 2L
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Fig.1 Comparison of alizarin red staining between the two groups

2.4 qRT-PCR ZExTtE

Y IERE SR 1d )5, 42411 ALP  OPN mRNA fHX} 33k K
T xR, A b 2E R Gt L (6=52.409,
P=0.000;t,=15.735, P,=0.002; P<0.05); 4iffidL3%5% 3 d J5, Wigg

I _E R TEATAR X R K T 3 = T BB AL A e R L2 S
% 11 2% & X (,=30.687, P,=0.000;,=28.863 , P,=0.000 ; P<0.
05), lL3% 3,

% 3 Wi4H ALP,OPN mRNA #8%FRiAKF X bL (vt 5)
Table 3 Comparison of the relative expression levels of ALP and OPN mRNA in the two groups(xt s)

3d
Groups n
ALP OPN ALP OPN
Observation group 3 523+ 0.11* 4.28+ 0.33%* 6.51+ 0.14%* 5.02+ 0.14*
Control group 3 1.78+ 0.03 1.09+ 0.12 1.89+ 0.22 1.22+ 0.18

2.5 Western blotting 2% %43

AILRE SR 1 d s, W41 ALP OPN & (1A X ik7K
I T A, AN L 22 A TR L (6=22.940,
P=0.000;1,=23.898, P,=0.000; P<0.05); 4l L1:32 3 d 5 , W4e

2 _E R R AR ZRA KT 3 X R AL A e R L2 S
i1t % 35 X (4,=27.784, P,=0.000;t,=31.170, P,=0.000 ; P<0.05),
IJTL%% 40

% 4 P4 ALP.OPN EHEM FIAKFERFLE (L 5)

Table 4 Comparison of relative expression levels of ALP and OPN proteins in the two groups (xt s)

3d
Groups n
ALP OPN ALP OPN
Observation group 3 5.62+ 0.19* 4.56% 0.15% 6.42+ 0.15%* 5.09+ 0.16*
Control group 3 1.77+ 0.22 1.22+ 0.19 1.88+ 0.24 1.38+ 0.13
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