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ABSTRACT Objective: To investigate the effects of self-designed Bushen Yiqi Huoxue Recipe and its single drug Angelica sinensis
and Psoralea corylifolia on the proliferation and osteogenic gene expression of human periodontal ligament stem cells (hPDLSCs) in
vitro. Methods: hPDLSCs were isolated and cultured. The third generation hPDLSCs were selected. Cell proliferation Kit (CCK-8) was
used to detect the effects of different concentrations (0 g/mL, 1x107 g/mL, 1x10° g/mL, 1x10° g/mL) of Bushen Yiqi Huoxue Recipe,
Angelica sinensis and Psoralea corylifolia on the proliferation of hPDLSCs, and the determine the best action concentration and the best
action time were determined. The expression levels of Runt related transcription factor 2 (Runx2), alkaline phosphatase (ALP),
osteopontin (OPN) and Osteocalcin (OCN) related osteogenic genes were detected by quantitative polymerase chain reaction (QPCR), and
the osteogenic differentiation was observed by alizarin red staining. Results: Compared with 0 g/mL, Bushen Yiqi Huoxue Recipe could
significantly promote cell proliferation on the first day and the third day (P<0.05), and the concentration of 1x10° g/mL had the most
significant effect on the third day and the fifth day (P<0.05). Angelica sinensis on the concentration of 1x10? g/mL also had the most
significant effect on the third day and the fifth day (P<0.05). Psoralea corylifolia could significantly promote cell proliferation only on the
first day (P<0.05). Compared with the blank control group, 1x10° g/mL of Bushen Yiqi Huoxue Recipe, Angelica sinensis and Psoralea
corylifolia could significantly increase the expression of Runx2, OCN, OPN and ALP (P<0.05), and the up regulation effect of Bushen
Yiqi Huoxue Recipe was the most significant. Alizarin red staining showed that Bushen Yiqi Huoxue Recipe could increase mineralized

nodules, and the most significant effect was promoting. Conclusion: Bushen Yiqi Huoxue Recipe can promote the proliferation and
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osteogenic differentiation of hPDLSCs, which is expected to play a greater role in the treatment of chronic periodontitis.
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Table 1 Gene primer sequence(5'—3")

Gene Primer sequence
ALP Forward primer CCCTTCCTGGTGCTGCTT
Downstream primer CCTCCTTGTTGGGTTTGG
OCN Forward primer GAAGAGGAGGGAGAATGTTG
Downstream primer CACTGAAGGGTCTGGTAGGA
OPN Forward primer AAGAAGTTTCGCAGACC
Downstream primer CTGTCCCAATCAGAAGG
Runx2 Forward primer TCAGGCATGTCCCTCGGTAT
Downstream primer GGCTTCCATCAGCGTCAA
B-actin Forward primer GGCACCCAGCACAATGAA

Downstream primer TAGAAGCATTTGCGGTGG

&, FHZEIRKUE 3 Wk, FaR,
1.8 Git=Hi%

SRH SPSS 23.0 Gt A T GuiT22 400 . it
RFAIESALL ves T, 41 HLBCR BN R 5 225047
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25R
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fE . fie 7t hPDLSCs 345, HAMF 5 % M7 RCR BN W]
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3 2 CCKS iE#ail s — R AHIETE R (n=5, xts)
Table 2 Cell proliferation on the first day detected by CCK8 method(n=5, x+s)

On the first day Bushen Yiqi Huoxue Recipe Angelica sinensis Psoralea corylifolia
0 g/mL 0.422+0.043 0.435+0.034 0.412+0.054
1x107 g/mL 0.650+0.105* 0.564+0.079 0.609+0.081*
1x10° g/mL 0.596+0.065* 0.582+0.088 0.620+0.100*
1x10° g/mL 0.585+0.053* 0.535+0.053* 0.560+0.089
F 9.733 4.839 6.746
P 0.001 0.014 0.004

Note: compared with 0 g/mL, *P<0.05

3 CCKS £ S = R4 M5 5 (n=5, x5 )
Table 3 Cell proliferation on the third day detected by CCK8 method (n=5, x+s)

On the third day Bushen Yiqi Huoxue Recipe Angelica sinensis Psoralea corylifolia
0 g/mL 0.738+0.070 0.739+0.052 0.785+0.067
1x107 g/mL 1.098+0.101* 0.893+0.123 0.861+0.121
1107 g/mL 1.249+0.157* 1.057+0.115* 0.892+0.084
1x10° g/mL 1.003+0.100%* 0.901+0.0096* 0.844+0.125
F 18.582 8.351 0.957
P 0.000 0.001 0.437

Note: compared with 0 g/mL, *P<0.05.
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% 4 CCKS iH# il 88 H R ML FEE B (n=5 w5 )
Table 4 Cell proliferation on the fifth day detected by CCK8 method (n=5, x:s)

On the fifth Day Bushen Yiqi Huoxue Recipe Angelica sinensis Psoralea corylifolia
0 g/mL 0.997+0.104 0.979+0.136 1.007+0.106
1x107 g/mL 1.203+0.123 1.047+0.147 1.073+0.142
1x10° g/mL 1.427+0.133* 1.287+0.121* 1.212+0.142
1x10° g/mL 1.185+0.170 1.100+0.131 0.952+0.110
F 8.574 4.861 3.959
P 0.001 0.014 0.027

Note: compared with 0 g/mL, *P<0.05.

22 #MNEESIEMA R E R X hPDLSCs &L B8 /119
A
WEES 7T RIGH#HT qPCR Rl 452 3R W 1x10° g/mL
HIANE &8 SIS L5 05 MR 525 X RRAE AR LE 34 e 3
Runx2
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Relative mRNA level

Relative mRNA level
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10° g/mL {4 MEF 25 S0 I 7 B H B 24 24 T M g /K B BT
WIIREMLE hPDLSCs BB /01k , HA4 73 R ol i

Relative mRNA level

Relative mRNA level

B | EERBEXEELLE

Fig. 1 Comparison of bone related genes among different components

Note: TKP group is Bushen Yiqi Huoxue Recipe group. Compared with blank control group, *P<0.05; compared with positive control group, °P<0.05;

compared with Angelica sinensis group, °P<0.05; compared with Psoralea corylifolia, ‘P<0.05.
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Fig. 2 Alizarin red staining results (scale: 100 . m)

Note: A: positive control group; B: Bushen Yiqi Huoxue Recipe group; C: Angelica sinensis group; D: Psoralea corylifolia group
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