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[Abstract] Objective To investigate the effect of different concentrations of MTA on the proliferation and differen-
tiation of stem cells from the apical papilla (SCAP) and the potential of the SCAP to differentiate into odontoblasts.
Methods SCAP were cultured in different concentrations of mineral trioxide aggregate (MTA ). MTA experimental

group with concentration of 0.01 mg/mL, 0.02 mg/mL, 0.1 mg/mL, 0.2 mg/mL, 1 mg/mL, 2 mg/mL, 10 mg/mL and 20 mg/
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mL were prepared. The number of cells at 1 day, 3 days, 5 days and 7 days were measured via a CCK-8 assay to ob-
serve the effect of MTA on SCAP proliferation. Real-time PCR was used to detect the gene expression changes. Cells
cultured in alpha MEM culture containing 15% FBS without MTA were set as the control group. Results When cul-
tured for 1 d, statistically significant differences in the promotion of in vitro proliferation of SCAP were not observed be-
tween each MTA experimental group and the control group (P > 0.05). When cultured for 3 d, 5 d and 7 d, the 0.01 mg/
mL MTA group presented obvious promotion of SCAP proliferation compared with the control group (P < 0.05), whereas
the 0.02 mg/mL, 0.1 mg/mL, 0.2 mg/mL, 1 mg/mL groups did not presented differences with the control group (P >
0.05). The in vitro proliferation of the 2 mg/mL, 10 mg/mL and 20 mg/mL groups was lower than that of the control
group (P < 0.05). Real-time PCR detection showed that the expression levels of DSPP (1 =-11.12, P < 0.05) and Runx2
(t=-10.62, P < 0.05) in the experimental group treated with 0.01 mg/ml. MTA for 7 days were higher than those in the
control group. Conclusion The 0.01 mg/mL concentration of MTA significantly promotes the proliferation of SCAP

and shows the best ability to induce osteogenic and odontoblast differentiation in the SCAP, whereas high concentrations

of MTA inhibited the proliferation of SCAP.
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Figure 1  Apical papillary tissue of the third molar with

an undeveloped root
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Figure 2 SCAP in vitro culture of the fourth generation
of cells x40
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Figure 3 Effects of MTA on the proliferation of SCAP
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Figure 4  Effects of 0.01 mg/mL MTA on the
expression levels of DSPP and Runx2 in the SCAP

EEIIHIVE R o ARSI &I 0.01 mg/mL [ MTA X
SCAP 1y ¥4 58 A B AL FE/E H , & T 1 mg/mL V&
JE [ MTA W) 25 %55 SCAP (1 38 8 7= A Wi 4 o 7
Il R _F , MTA 76 F FARIE S0}, 220205 40 MTA #;
FIFITC B AR B4, Ok B2 G 8 /55 T 0.01 mg/
mL, U0 I 5 v B B9 MTA 23] SCAP (345, B 2>
Vol /0> S M ] 6L 95 B A AR 4k 2 2 B 145 T AR Y
Hoit | QAR T 58 W e [] T DA 4k 2 0% A B



ARE&EmIE 2018 8HA $20% H8H

- 495 -

FEA[A) A B MTA XS 1 48 i 1) 52 W], DA T S gt £
X)) 4 R AR A Y

Abe %5 TE R 58 42 K B W SF iAo 15
Lk, LABG T Ak AR A s 3R AR AR A T R A K
19 2 L Sk A A 32 40 A A A 22455 5 T o3 Ak R TG
SR A SRR AN i 10 A 40 L AN R 22 ST AR A i, O HL
E PN TR/ VNI A7 i N D 21 B e T il 7
DSPP™. [Nt SCAP J& F R4 LE & 7 (Y B B4 i,
BIF 80T HL R AR 2 3 58 R 1) o3 AR T B B 221
B ARSI RO E], NSOk MTA Fi B 31 0.01
mg/mL ¥R B, 5 X IRATAR L, v LS 2% fid AR 4R
FL Sk 1 20 1) 5 A B 1) Ak, AR 8 2 A
HE S AS 5 40 i 2R iR 4 DSPP Y35 . Aradjo
SEUOOKE R BE A 1 mg/mL B9 MTA /EFH T2k T 40
M, R BLA AR B B AR LR IR TR B T A R
ik, FE 7 AR B9 MTA ¥ WA A BT T
25500, I Bl R, 255 2R 3Lk T AR e
JF AR 5T T 1) 3 A, s AR e L Y P G B R AR Y
T 8, DT 0 38 e 47 8 6 B8 A TR G Y AR AR 1
FHRMET . AIEWELE], K MTA 7 B3 0.01
mg/mL B, 50T B4 AR e, v LS 3 b R R
B Runx2 3R , 175 MRS FL K T 40 i [ )80 75
50k, 5L, Miller 251 B MTA ] L & 2%
A 2 2L Sk T 20 B 1] R 5 1 34k o Proksch 45 B
GELE Rl R W] MTA TEAL N S BB 48 i ) 3 58
FELHZUE W5 T A G )R B, ™ E AR
S RRATAE A BEAR A J 2F R B B RIS, BE SR MTA fE
R S B0 e PR 3R I R AR 5 AT L 2% R R 58
JRHR A FEIELRI , 26 [n) ML AR Jay 4 132 4 32 5 119 MTA , M\
T A2 5 AR 22 & WOCF 18 B i B R AR R
PR A MTA S5 id Vi B2 0 A R BRI 55 1Y SR o

ARSI AE X AR R 3k T A0 MLt AT i b o3
BB IR E B9 FE A I, W CCK-8 ., Real -time
PCR &4 AR, 158 MTA /E T A AR AR 2 3K 41
Je , XSG K A 52, 25 5 17 £ 0.01 mg/mL
Y9 MTA X33k 1 200 B i 364 58 R0 3 A0 A i 25 A AR
FH LT T 1 mg/mL 2 A9 MTA 5% 3k 1 48 i
(438 58 A= AR D 3k R JE 22T ABESE MTA 78
Il PR s FH i 0 e B 3 43 T = 2% Jl i DSPP

Runx2 {43 P 3R K B8, SR SE 1 MTA AR 55 %641
AR 2B A RE A BRI T, (B e 2R
A HLEAT e 2 — 22 RIS

&% 3k

[1]  Sonoyama W, Liu Y, Yamaza T, et al. Characterization of the api-
cal papilla and its residing stem cells from human immature per-
manent teeth: a pilot study[J]. J Endod, 2008, 34(2): 166-171.

2] Mao L, Tamura Y, Kawao N, et al. Influence of diabetic state and
vitamin D deficiency on bone repair in female mice[J]. Bone,
2014, 61(1): 102-108.

3] LA, £41E. BMPYHE ERKS (5 55l R EARR A #L kT
A A BT B F A B A AR R BE RO 2 A4, 2017, 46(6):
527-531.

[4] Hakki SS, Bozkurt SB, Hakki EE, et al. Effects of mineral trioxide
aggregate on cell survival, gene expression associated with miner-
alized tissues, and biomineralization of cementoblasts[J]. J] Endod,
2009, 35(4): 513-519.

[5] Morsczeck C, Schmalz G, Reichert TE, et al. Somatic stem cells
for regenerative dentistry|J]. Clin Oral Investig, 2008, 12(2): 113-
118.

[6] Ll SRV, LT8R, 55 BRRR — A AR 3L T 4ni
BUA B 0] 3 AL RE 1 B2 R )], A R PR AR 25K, 2013,
48(1): 27-31.

(7] Ay, 20, /NP AU SN T AR SF 5Lk T4
AFE AR (). BB 5T A 24, 2017, 30(10): 1041-1047.

[8]  Abe S, Yamaguchi S, Watanabe A, et al. Hard tissue regeneration
capacity of apical pulp derived cells (APDCs) from human tooth
with immature apex|J]. Biochem Biophys Res Commun, 2008, 371
(1): 90-93.

[9]  faf#fg, S 5% . Wnt/B-catenin {5 538 B X M & 5 A5 W [J).
o E 214U T FAFSE, 2017, 21(28): 4556-4562.

[10]  Araajo LB, Cosme-Silva L, Fernandes AP, et al. Effects of mineral
trioxide aggregate, biodentineTM and calcium hydroxide on viabil-
ity, proliferation, migration and differentiation of stem cells from
human exfoliated deciduous teeth[J]. J Appl Oral Sci, 2018, 26(3):
€20160629.

[11]  Miller AA, Takimoto K, Wealleans J, et al. Effect of 3 bioceramic
materials on stem cells of the apical papilla proliferation and dif-
ferentiation using a dentin disk model[J]. J Endod, 2018, 44(4):
599-603.

[12]  Proksch S, Brossart J, Vach K, et al. Evaluation of the bioactivity
of fluoride - enriched mineral trioxide aggregate on osteoblasts[J].
Int Endod J, 2018 (2): 423-425.

(R BEOS, Bl





