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(R ARET A MO IETE s E2e 4597 7 d )5 ,6 we/L thTGF-B, ZH4H i ALP Y5625 BE(E R 0. 31 +0. 03, g 3 /= T IR 40
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Recombinant human transforming growth factor 3, promotes dental pulp stem cells
proliferation and mineralization
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ABSTRACT Objective: To explore suitable concentration of recombinant human transforming growth fac-
tor B, (thTGF-B,) usage and study the effect of thTGF-B, on differentiation of dental pulp stem cells
(DPSCs). Methods: DPSCs were isolated from the undiseased third molars of people aged 18 —25 years
and cultured according to instructions in vitro. Different concentrations (1 , 6 , 10 wg/L) of thTGF-3,
were added to the culture medium to examine DPSCs proliferation by CCK-8 (cell counting kit-8 ) assay.
The suitable concentration was then selected. For differentiation, the DPSCs were incubated for 7 or
14 days with thTGF-B, supplemented with osteo/odontoblastic induction medium containing 10 nmol/L
dexamethasone, 10 mmol/L b-glycerophosphate, 50 g/L. ascorbate phosphate, 10 nmol/L 1, 25-
dihydroxyvitamin D, and 10% fetal bovine serum. The cells were then washed 3 times with phosphate-
buffered saline and sonicated with 1% Triton X-100 for 30 minutes on ice. Cellular alkaline phosphatase
(ALP) activity was assayed with p-nitrophenyl phosphate as the substrate. The enzyme activity was ex-
pressed as p-nitrophenyl produced per milligram of protein [ bicinchoninic acid ( BCA) protein assay
kit]. To examine mineral nodule formation, the cultured cells were fixed in 4% paraformaldehyde and
washed in water, and the mineralization of the extracellular matrix was assayed by 1% alizarin red S stai-
ning and elution of staining was examined as optical density (D) under microplate reader. The mean
difference was considered significant at 0. 05 and 95% confidence interval. Results; The DPSCs had ty-
pical fibroblast morphology and could form mineral nodules after being cultured with osteo/odontoblstic
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induction medium for 14 days. 6 wg/L rhTGF-B, significantly promoted the DPSCs proliferation on the
3rd and 5th days. After the incubation of osteo/odontoblastic induction medium, the DPSCs with the
6 wg/L rhTGF-B, increased ALP activities compared with the control; D values in the 6 pwg/L rhTGF-B,
eroup was 0.31 £0.03, while the control group was 0.02 £0.01(P <0.05). The total protein content
in the 6 wg/L thTGF-B, group was (2 775.46 £83.54) mg/L, and the control group was (1 432.20 =
110.83) mg/L (P <0.05). To eliminate the cells proliferation influence, relative ALP activities, which
was defined as the total ALP divided by the total protein content, the 6ug/L thTGF-f, group was 6 times
higher than the control group. Alizarin red S staining showed increased mineral nodule formation in the
rthTGF-B, group. The elution of staining under microplate reader also showed more optical density in the
6 ng/L thTGF-B,-treated cells (0. 83 +0.02) than that in the control groups (0.55 +0.05, P <
0.05). Conclusion: 6 pg/L thTGF-B, could significantly promote DPSCs proliferation and odontoblastic
differentiation in vitro.
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1 wg/L.6 ng/L 10 pg/L ANFEHFAEKK T B,
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SR BRI 100 wL o-MEM 353535, RNk B ik
6 ML A TP 1.3.5 KESGAM T
ABEERCH] 5 10 wl CCK-8 ( H A WST 24 w)) 1y
100 pL K 75 4k, 37 CHEAE F 1.5 h, b5 AL
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60 pL FyEW R 96 FLAR, A 60 pL Xof-fiff 348
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A, primary cultured DPSCs, colony was formed ( x 4); B, passage 2
were fibroblast-like cells( x4).

1 AHE TS 2 (U as
Figure 1 Morphology of primary and passage 2 cells

2.2 FRETAME RSN AL

W A B ANMIAE B/ U AR S S A %
iR 14 d, BB TSI 22 A K JREE
B AR LS o 8 E S, 1% (R0 80 96 R
AR SONE N e T AR YRR A E e
2A) , BAYEXT BRLLR WAL A4S 197 A= (181 2B) .

A, alizarin red S staining showed mineral nodule formation after DPSCs
were cultured in osteo/odontoblastic induction medium for 14 days ( x
4); B, negative control( x4).

B2 FHT e b
Figure 2  Osteo/odontoblastic induction of DPSCs

2.3 chTGF-B, X 7F i 1~ 41 Jifd 15 51 1) 2 i ( CCK-8
%)

FEABE T ARG IR P, o BUMA 1 pg/Ly
6 pg/L.10 wg/L (1) thTGF-B, , W5 X 4 Jitd 3 5 14
VERT, SRR IRR G 55 1 R AN [) ok 5 1) 440 it %
BEAVIEZESR, S 3 KITHR,6 pg/L thTCF-B, A
A et DPSCs A KBy ME AT, 255 5 KRILAE dEAE
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CCK-8 assay, on the 3rd and 5th day, 6 pg/L rhTGF-B, promotes the
proliferation of DPSCs. * P <0.05, vs. control.

B3 thTGF-B, X BT 40 Mo A 3
Figure 3  Effect of thTGF-B, on proliferation of DPSCs

2.4 rhTGF-B, % A6 T4 ML ALP 323K 151
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H,25 0 B8 6 weg/L thTGF-B, 41 B 25 & m B0 IR
T (S e T ARG I (181 4B) o KRR
ALP & 8RR LB (BT RAR G ALP 35k, R
6 pg/L thTGF-B AN X BRAL IR T 6 15, 2 554
it B X (P <0.05,[54C),
2.5 PERLYAn JOPE AT

TEA BT AN E SRR B, A 6 peg/L
thTGF-B, , FELEEEF7 14 d JE1TPE R4 YL (o, 50 R4l
FHHTE BB A4l 1y g, & R IIE . Jef
VRLUE B0 J, R T A ASC A O 5 BE (B R AT LA,
rhTGF-B, ZH VL2 B (EAA R BRI T (181 5) o

04 r = 35001 101
= g
ks 23000} RN #
5 04T T 2500f B
EQOZ £ 2000t S 56[
2 02} = s =
< £ 1500} 2 < 4]
= ok £ 1000 g
' Z 500 507
z =
0 Control 6 pg/L rhTGF-B, ° Control 6 pg/L thTGF-B, G Control 6 pg/L rhTGF-B, 0
Group Group Group

A ,DPSCs with 6 pg/L rhTGF-B,increased total ALP activity compared with control; B, total protein content was also increased; C, divided by total
protein as relative ALP activity, 6 pg/L rhTGF-f, group was 6 times higher than the control group. * P <0.05, vs. control.

B4 6 pg/L rhTGF-B, Ul A5 T4uH ALP )35k
Figure 4 6 pg/L rhTGF-B, significantly increased ALP activity

Control

6 pg/L thTGF-B,

Value of D

1.0r

Control

6 wg/L thTGF-B,
Group

A alizarin red S staining indicated that 6 wg/L rhTGF-, -treated cells showed increase in mineral nodule formation (right) compared with control
(left) ;B, elution of staining under microplate reader also showed increased optical density in 6 pg/L thTGF-g, -treated cells. * P <0.05, vs. control.

5 PHRLGO KUEB

Figure 5  Alizarin red S staining and elution analyze



(AN VNI 3 I

B R

- 684 - JOURNAL OF PEKING UNIVERSITY (HEALTH SCIENCES) Vol.49 No.4 Aug. 2017

3 itig

TGF ZF 4 A K IR iz — , AT i 4K
Wi 2 A B A AR R B RNA TR A,
15 4y B TGF %4 TGF-a Fil TGF-B,
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FEA T EAVERT 3t CCK-8 15451 6 weg/L rhTGF-B,
TER S X 2 6 1 240 M EL A R 3 s /R T, 5 Li
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thTGF-B, %55 T AR BT AR i 4k

I WA MLAE (A S IR 0 AL I, B B A
25 Ak A AT B AL 45, 2RI X Rl A Al
S5 RO AR I BT, BA AT A
P, IR, B A28 5 1) B R R AR E W T 2
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