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ABSTRACT Objective: To investigate the effects of platelette-rich fibrin (PRF) on osteogenic ability, expression of inflammatory
factors and Wnt/B-catenin (Wnt/B-catenin) signaling pathway in human periodontal ligament cells (hPDLCs). Methods: Periodontal tis-
sues of 10 orthodontic patients who were admitted to the Department of Stomatology from January 2019 to January 2020 were extracted
from healthy impacted teeth or orthodontic teeth as research samples by curettage and tissue block methods. The hPDLCs cells were di-
vided into intervention group 1, intervention group 2, control group and tumor necrosis factor-a (TNF-o) group. All groups were cultured
with 10%FBSDMEM medium. TNF-a group was added with 10 ng/mL TNF-« induction medium, and intervention group 1 was added
with 50% PRF culture. Intervention group 2 was supplemented with 10 ng/mL TNF-« induction solution and 50% PRF. The expression
of differences in cell proliferation, alkalinephosp-hatase (ALP) activity, inflammatory factors and key factors of Wnt/B-catenin signaling
pathway were compared among all groups. Results: (1) Compared with the other 3 groups, the absorbance value (OD) of intervention
group 1 significantly increased, compared with TNF-a group, the OD of intervention group 2 and control group significantly increased
(P<0.05). (2) Compared with the other 3 groups, the ALP activity of intervention group 1 significantly increased. Compared with TNF-«
group, the ALP activity of intervention group 2 and control group significantly increased (P<0.05). (3) Compared with the other 3 groups,
the expression levels of bonemorphogeneticprotein-2 (BMP2) mRNA, runt-relatedtranscriptionfactor-2 (Runx2) mRNA, BMP2 and

Runx2 protein of intervention group 1 significantly increased, compared with TNF-a group, the expression levels of BMP2 mRNA,
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Runx2 mRNA, BMP2 and Runx2 protein in intervention group 2 and control group significantly increased (P<0.05). (4) Compared with

intervention group 1 and control group, the expression level of TNF-a mRNA of intervention group 2 and TNF-« group significantly

increased (P<0.05). (5) compared with the other 3 groups, the expression levels of CyclinD1 mRNA and B-catenin mRNA of intervention

group 1 significantly increased, and compared with TNF-a group, the expression levels of CyclinD1 mRNA and B-catenin mRNA of

intervention group 2 and control group significantly increased (P<0.05). Conclusion: PRF can promote the proliferation and osteogenesis

of hPDLC:s cells, reduce the expression of inflammatory factors, and enhance the ALP activity, which may promote the expression of

CyclinD1 and B-catenin mRNA and accelerate the osteogenesis of hPDLCs cells by activating the Wnt/B-catenin signaling pathway.
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1.2.6 SERF 3 ¢ E 8 PCR(Real-time quantitative PCR,qRT-PCR )
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WillFAE N Trizol PRI RNA, L iScript cDNA Syn-  AYZE{H, 40 YRAEFF, R A SYBR Premix 72 %¢ 8 5€ 1t /3§t BMP2

thesis Kit 2% 5 4K HUE cDNA, PCR JZ WA % :2x SYBR Pre-
mix 10 pL, FE5I9 1 L, TS 140 1 pl B 1 pL, 3K
7 uL, SRR 20 wLo FASER LK PCR KGNS |19 45 i ph
WFFE % 58K . 95°C F 4T 2 min Yy PCR HiAstE, 76 95°C F AT
10 s (A5, 72 60°C R 4T 20 s 3B K ALFE, 7E 72°C R #1720 s

mRNA Runx2 mRNA 4l i #17& F1 D1(CyclinD1) mRNA
B-catenin mRNA \ TNF-o mRNA F ik /K, PUB-actin /E K N
2 FFRA 2% TR B SRR B AR R K SR 5 1)
FPol L 2.,

F 1 UESEA

Table 1 Instruments and reagents

Instruments and reagents Manufacturer
Trypsin USA Gibco company
Fetal bovine serum(FBS) USA Gibco company
DMEM culture medium USA Gibco company
Double antibody USA Gibco company

Methlthiazoletrazolium( MTT )
Runx?2 antibody
BMP2 antibody
CD29, CD44, CD90, CD105 antibody
BCA protein content determination reagent
SW-CIJ-2F type super clean workbench
XDS-1B type inverted microscope
Carbon dioxide incubator
Electrophoresis gel quantitative analysis system
PrimeScript® RT reverse transcription Kit
Trizol reagent
SYBR® Premix Ex TaqTM II test kit
1%TritonX-100
Dimethyl sulfoxide( DMSO)
Multiskan SkyHigh full wavelength microplate reader

TNF-« induction medium

USA Sigma company
USA Sigma company
USA Sigma company
USA eBioscience company
Nanjing Kaiji biological company
Shanghai Boxun industrial limited company
Chonggqing optical instrument factory
USA Thermo company
USA Kodak company
Beijing Takara company
Beijing Takara company
Beijing Takara company
Beijing regen biotechnology limited company
Shanghai lianshuo biotechnology limited company
USA thermo shier technology limited company

Beijing baiaolaibo technology limited company

CytoFLEX flow cytometry USA thermo shier technology limited company
x2 ERIMET
Table 2 Gene primer sequences

Gene Forward primer Reverse primer

Runx2 5'-GCGGACGAGGCAAGAGTT-3' 5“TTGGTGCTGAGTTCAGGGAG-3'
[B-catenin 5-TGGCAACCAAGAAAGCAAG-3' 5'-CTGAACAAGAGTCCCAAGGAG-3'
CyclinD1 5'-CCCTCGGTGTCCTACTTCA-3' 5'-GTTTGTTCTCCTCCGCCTCT-3'

B-actin 5'-AGACCTTCAACACCCCAG-3' 5'-CACGATTTCCCTCTCAGC-3'

TNF-« 5'-CAGGTGCAAAGCCCAGCGACT-3' 5'-AGGGGATCTGGGTAGGGGGCT-3'

BMP2 5'-CCTCCCTGATGAATAAAGATGG-3' 5'-CTGGGCGGTCTCCACTGA-3'

1.2.7 Western blotting #& il & B Fix WX A KB W
hPDLCs 4 7E 6 FLARH A 200 L 2485 s 70
WRA), VK 30 min, AUMI AR 4CHRMET, R

1300 r/min 3 EL.0 10 mine $ERCEJRIHRHE T A 1
20CHFREHRA7 A . HIREE G BCA 23l @t Ay
K, 2 SDS-PAGE HLJk 70 B Jr 5 S H B AT He I, s =
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L3 GitZEHiE

K FH SPSS20.0 BT 48 1t 431 R A Shapiro-Wilk 2%

KA TEAS R 257, LA FRAEDE (et o) R IEAS M
FREVORY, SR RO HE 4%, 2 0HE 122 52 L
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2.1 3tk M4E hPDLCs 4RI AP IEE R E =

T 1 409 OD {H LT 2 4 KB4  TNF-o 2175, 70
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Table 3 Comparing the differences in cell proliferation of hPDLCs cells in the four groups(xvt s)

Groups OD
Intervention group 1 0.91+ 0.22%
Intervention group 2 0.74+ 0.14¢

Control group 0.72% 0.23¢
TNF-a group 0.61+ 0.11
F 2.231
t 0.002

Note: * refered to compared with intervention group 2, P<0.05; * refered to compared with control group, P<0.05; ° refered to compared with TNF-a group,

P<0.05.

2.2 3FtkM4E hPDLCs ZHAfEY ALP iGHERER
T 1 4Hiy ALP JEPE T30 2 40 . X BEZH TNF-o 41155,
T2 40 %} B2 ALP 1GPE H TNF-o 4H 55, 2 R AE G312

HL(P<0.05); 1 2 419 ALP 3% 1 w5 T X R 4L, (H T ALY
ALP G PE2E R ICGET AR L (P>0.05) . B3 4.

3 4 3$LEMULA hPDLCs 4HE) ALP EFHEERE R (xt 5)
Table 4 Comparison of ALP activity results of the four groups of hPDLCs cells(xt s)

Groups ALP activity
Intervention group 1 1.01+ 0.32%
Intervention group 2 0.94% 0.24°

Control group 0.92+ 0.20¢
TNF-a group 0.11%+ 0.21
F 2.564
t 0.001

Note: * refered to compared with intervention group 2, P<0.05; * refered to compared with control group, P<0.05; ° refered to compared with TNF-a group,

P<0.05.

2.3 ftbM4E hPDLCs 48R BMP2 Runx2 RikZEH

T 1 2HAY BMP2 mRNA . Runx2 mRNA BMP2 & Runx2
FEERBAKFEETTH2 4 X IEZH TNF-o 241, T30 2 41 %
&40 BMP2 mRNA Runx2 mRNA BMP2 } Runx2 & [ % ik
K T INF-o 21, 22 53398 Geit2# 2 L (P<0.05); Tl 2
41 i) BMP2 mRNA .Runx2 mRNA .BMP2 & Runx2 % |4 % ik
I X IR P 25 T G4 L (P>0.05) . Fifk 5,
24 FEMAMNRERFREER

T 2 44 . TNF-a ZH ) TNF-a mRNA kK EHE T+
1A IR, 25 T3 Gt L (P<0.05); T3 2 4110

TNF-o mRNA X F TNF-o 2, T 1 41/ TNF-a mRNA X F
AT X RR A, (R B) 25 R TR Ge 2 L (P>0.05) . Bff3R6,
2.5 3tk PHLEAY Wnt/B-catenin {5 S B EEHEXEFRIEER

T 1 4168 CyclinD1 mRNA | B-catenin mRNA F&ik 7K
BT 2 4 KR4  TNF-a 21, T 2 2 % 8 2H CyclinD1
mRNA | B-catenin mRNA FiE/KEHEF TNF-a 41, ER¥HH
Gt L (P<0.05); T 2 41/ CyclinD1 mRNA | B-catenin
mRNA Fk KT X R, (AP 2 55 G L (P>0.
05), Ml 7.
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Table 5 Compared the expression differences of BMP2 and Runx2 in the four groups of hPDLCs cells(x* )

Groups BMP2 mRNA Runx2 mRNA BMP2 protein Runx2 protein
Intervention group 1 2.32+ 0.41% 2.24% 0.43% 1.64+ 0.33% 2.54 0.41%
Intervention group 2 1.55+ 0.33¢ 1.57+ 0.35¢ 1.27+ 0.25° 1.77+ 0.34°

Control group 1.53% 0.29° 1.53%+ 0.33¢ 1.23+ 0.23¢ 1.73% 0.32¢
TNF-a group 1.12+ 0.32 1.11+ 0.33 0.91% 0.20 1.12+ 0.35
F 3.324 3.342 2.323 2.332
t 0.002 <0.001 0.011 0.008

Note: * refered to compared with intervention group 2, P<0.05; * refered to compared with control group, P<0.05; ° refered to compared with TNF-a group,

P<0.05.

* 6 ILEMANIERFRIEER (2 5)

Table 6 Comparison of the expression differences of inflammatory factors in the four groups(xt s)

Groups TNF-a mRNA
Intervention group 1 1.37+ 0.30
Intervention group 2 2.04+ 0.33*

Control group 141+ 0.32
TNF-a group 2.12+ 0.34®
F 3.342
t 0.006

Note: a refered to compared with intervention group 1, P<0.05; b refered to compared with control group, P<0.05.

= 7 ¥tk MAR Wnt/B-catenin {5 S EBEXEFRIZER (ot 5)

Table 7 Compared the expression differences of Wnt/B-catenin signaling pathway related factors in the four groups(xt s)

Groups CyclinD1 mRNA B-catenin mRNA
Intervention group 1 2.31% 0.42% 2.23+ 0.44%
Intervention group 2 1.54% 0.34° 1.56% 0.36°

Control group 1.52+ 0.30¢ 1.54+ 0.32¢
TNF-a group 1.11+ 0.31 1.12+ 0.34
F 2.786 2.453
t 0.004 0.007

Note: * refered to compared with intervention group 2, P<0.05; ® refered to compared with control group, P<0.05; ° refered to compared with TNF-a group,

P<0.05.
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