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[Abstract] PURPOSE: To investigate the effect of low—magnitude high frequency vibration (LMHFV) on proliferation,
migration ability and osteogenic differentiation of human periodontal ligament stem cells (hPDLSCs). METHODS:
hPDLSCs were isolated from premolar and randomized into vibration culture group (magnitude:0.3 g; frequency:40 Hz;
time: 15 min/24 h) and static culture group. CCK-8 was used to identity the proliferation of hPDLSCs. Wound-healing
assay was used to evaluate migration ability of hPDLSCs. The osteogenesis gene expression was analyzed by RT-PCR, and
the osteogenesis protein expression was analyzed by Western blot. The osteogenesis differentiation capability was evaluated
by alizarin red staining. The data were analyzed using SPSS 21.0 software package. RESULTS: After LMHFV, the
proliferation and migration ability of hPDLSCs were increased. The expression level of RUNX2, ALP, Col-1, and OCN was
significantly augmented under LMHFV. Alizarin red staining and Western blot proved the same trend. CONCLUSIONS
The results demonstrate that LMHFV can promote hPDLSCs proliferation, migration ability and osteogenic differentiation.
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magnitude high frequency vibration, LMHFV) 245 /il
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I MR ZEIN et i A B 25589 76 LMHFV i
IIBFFEH  Rubin FE0SR TR (I E=03 ¢, &
i =20~50 Hz,20 min/d)IHEF T 5 . TFoR L,
RWIR IR S /NG R RN R
Pre 26U Zhang 5512 Lu SFN HAKR B S8 4k 8
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hPDLSCs 3458 IEFLRE 1 LA S S H 4 Ab RE T B |
5 A R A B v AR B0 HH T8 1 2 e s A A
(LRt lT

1 MRS

1.1 Sk}

oMEM }5 323 (Hyclone, 3£ ); M4 1MLiE
(Gibeo, 3£ ) ; T BB i S FEE 1000 U/mL
HR R 1000 Uml $E8 R CCK-8 il & ( Lk
R BAEYRHARATR]) ;B HIMBERS , HZEK
P . BUIRMLER \Trizol Regent (Invitrogen, 35 [ );
PrimeScriptTM RT-PCR kit /X % 5% i 7l &  Syber
Green ¢ 7 PCR R & (Takara, H 4% ) ; Z45CT
M HIREIL (M EIRFRE R A ARAF);Cc02
THR S A . IR AR (Thermo, FEME);
RealTime PCR {¥(Biosytems 7500, 3% )
1.2 STk
1.2.1  hPDLSCs [Y4rEdssE 4k 12~18 # HIE
WA B AR SR A RIS 2F, PBS e 2 AR, TEBUR
o173 AL A 3 mg/mL T AU JEEF 500 pl
K 4 mg/mL TSR F R 500 wl,37 CIH4E 30 min,
EEARFIE 10% 8R4 175 (FBS) 1 o MEM 153532 1|
TH1E 1000 v/min B> 5 min, 57 EiE LA 10%FBS
) «MEM 35 Fe 5L s R TG0, T 37 °C 5%
CO, Z5AFWEAA R 7% JRARANII & ik 80%HT | 4 T/%
KT,

1.2.2  hPDLSCs [H) 78 JiT 1 4 M 35 T A 2 47 A I
HUEE 3 AR4HM, L 5x10° 4200 WL & B 2
1.5 mL EP 4 PBS #hk 2 ¥k, Z35INMA 2 wL BT
A €D105.CD90.CD29 .CD44 .CD45 .CD34 ik 4 <C
HEGFEE 1 h, PBS #hk 3 Uk, YA A A A I 40 i
R EYIN RIS,

1.2.3 hPDLSCs f#Zk LMHFV #13#  BUEE 3 1040
JL, DL 1x10° 4 /ALEER T 6 FLbk, BEMLI N
LMHFV (V)4 (vibration culture group) F#EIEFE(S)
#H (static culture group) K EARZIHLE T 37 °C 5%
CO, 25 N,V 4 6 FLARE E THR3h &, LA
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1 LMHFV fn#ik %
Figure 1 LMHFYV culture system and fixture
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PEIUAHML R RNA; #556] RNA Y EEAF 300~500 ng/pL,
Asf/Axo H 1.8~2.0, 18 [ PrimeScript™ RT-PCR kit
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i PCR A &HAT qPCR K2, SE56 fT 5 1907 5]
w1 Fims,

&1 PCR3IHFF
Table 1 Specific primers for PCR

FHEA ST HI(5 -3 )

B-actin F: TGGCACCCAGCACAATGAA
R: CTAAGTCATAGTCCGCCTAGAAGCA
RUNX-2 F: CCCGTGGCCTTCAAGGT
R: CGTTACCCGCCATGACAGTA
ALP F: GGACCATTCCCACGTCTTCAC
R: CCTTGTAGCCAGGCCCATTG
Col-1 F: CCAGAAGAACTGGTACAGCAA
R: CGCCATACTCGAGGAATC
OCN F: TGAGAGCCCTCACACTCCTC
R: CGCCTGGGTCTCTTCACTAC
1.2.7 WUEAMSCEBRN  TREETH 7 K

BUREE T, 28 BAC 85 1 i) SRR Sl A 7 A
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I A BB A T R/ NI T K RS Soo Mg W)
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1.3 GilEatr

KT SPSS 21.0 AKX S Hm A T ¢ R

P<0.05 2= BA BEE,

2 &5

2.1 hPDLSCs [B) 7257 T4 i 2 fi bm 2 ks 225
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LMHFV A] & 487 hPDLSCs FUBSTRE F1 (1K 3)

g 170927.002 date.005
CD105
8 96.47%

170927.004

CD45
1.19%

CD90
99.98%

Counts

020 4 B0 80 100 120
s Lz, NG !

Counts.
0 10 2.0 E‘ﬂ 4‘0 5]0 GIO 7|U 80

10 102

ran soe
dete.014

%

CDh44
99.97%

Counts
L0 10 20 30 40 0 0 W 80

U
%

Counts
0 20 4 60 8 100 120

Counts
0 10 20 30 40 50 60 70 80

10° 10! 102 10° 102 107 10! 102 108 104
€29 PE cDadpz €34 APC

2 AT hPDLSCs AR EREWRIRIE

Figure 2 Detection of mesenchymal stem cell phenotype by flow
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Figure 3 Proliferation of hPDLSCs was increased by LMHFV
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Figure 6 Expression of osteogenic proteins was enhanced by
LMHFV
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Figure 5 mRNA expression of osteogenic genes was increased by LMHFV
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Figure 7 The osteogenesis differentiation capability of hPDLSCs
was enhanced by LMHFYV. A. Gross observation of alizarin red
staining; B. Quantitative analysis of alizarin red staining
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BURB AL BEEEAFRE ) e ARG, RBE —
Fh-H o EEHUEIIE X, AR5 3R IR
PAEALARA 3 O3 RSP A RO 3 ) il A i
B EEAE
LMHFV Xf 40 385 052 md . Hau i Jose—ik
T Luu 8% C57BL/6] /N BUIMZR AR S s
JE=0.2 g, Mi¥=90 Hz,15 min/d,5 d/J&]), #55L 6 JH,
R IAR SR AR HE T /N BR80T T 40 A S A
Kim S0 BF5E B 76 = 4e 535 51 F |, W A 32
J T 20 B 2R SR SRR (I B =0.3 ¢, W% =30~
40 Hz, 10 min/d) , ] 5 35 2 HAM A AE S1 . 12 Zhou
%Dlx‘_fj( ﬁ%%ﬁlmﬁﬁq:?mﬂﬁ(rat bone marrow stem
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