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Western blot 5285438 F-actin/G-actin i FCE A& BE LIPUS 2H B /N F 5% IR 2H (P<0.05) ., t4h, 5 LIPUS+
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[ Abstract | Objective To investigate the role of microfilament depolymerization in osteogenic
differentiation of bone marrow mesenchymal stem cells (BMSCs) promoted by low intensity pulsed ultrasound
(LIPUS). Methods Mouse BMSCs were randomly divided into 4 groups: blank control group, LIPUS
eroup, LIPUS + DMSO group and LIPUS + cytochalasin D ( CytoD ) group. Alkaline phosphatase ( ALP)
activity of each group was detected by ALP staining. The expression and cellular localization of runt-related
transcription factor 2 ( RUNX2) were observed by immunofluorescence staining. Western blotting was
performed to determine the protein changes of osteogenic differentiation-related genes, type I collagen
(collagen 1) , osteopontin (OPN) and runt-related transcription factor 2 (RUNX2) , as well as the contents of
filamentous actin ( F-actin) and globular actin ( G-actin) in the cells. The changes of cell morphology and

microfilament cytoskeleton structure were observed with confocal laser scanning microscopy. Results  As
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compared with the blank control group, LIPUS irradiation significantly enhanced the activity of ALP and

upregulated the protein expression of osteogenic related genes Collagenl (P<0.01), OPN (P<0.05) and
RUNX2 (P<0.01), with about a 1. 5-fold increase in RUNX2 level ( P<0.01). Immunofluorescence staining

showed that RUNX2 expression was obviously increased in the nucleus after LIPUS irradiation, and the cells

shrank slightly with punctate distribution of G-actin in the cytoplasm. Western blotting revealed that the ratio

of F-actin/G-actin was remarkably lower in the LIPUS group than the control group (P<0.05). In addition,
in comparison with the LIPUS + DMSO group, the LIPUS + CytoD group had greatly promoted the

depolymerization of intracellular microfilaments, reduced ratio of F-actin/G-actin (P<0.05), enhanced
activity of ALP (P<0. 05), upregulated expression of RUNX2 in the nucleus (P<0.05), and improved

expression levels of the osteogenic related genes (P<0.05). Conclusion

LIPUS promotes the osteogenic

differentiation of BMSCs, which may be related to LIPUS facilitating the depolymerization of microfilaments.
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pulsed ultrasound , LIPUS ) & — Fl 45 12 28 5 ) 88 75 7,
DR a BE K s X i , AT S/ B BSOW AR R A
PEVERIN G © 7z i R i i G e 41
A BAEIN I FNAR R AE R 2845 DL & BMSCs JH 53
S ri " o RAF — 2B R B LIPUS 15 g A1
BMSCs Ji0H M1 5617 53 40 F Fak 92846 (.40
J e B2 i LIPUS 5 — HUBRAIBE A B9 AL 5 A 5
W5,

20 M SRR A 1) 2R AT A R SRR R LA L
B e E g gE, sz FE R ILSE E (actin) 4]
B Ay LERR BAAR L3 B A ( globular/ monomeric
actin, G-actin ) F1 224k L 35 25 A (filamentous actin, F-
actin) PIAIE AR , HRIUE A0 gh 28105 4 i
T 25 R0 4 f vy AR g b B R T A5 T BE % U A
ST A i A i PR ek B R L 4l
JLSMHLBRR A RE 5 - 40 1 2 B 2 4 2 i 2 Ak, 3L
ML A5 08, A5 A5 5 G TN R S i PR Y SR i
PET . LIPUS 55— B HLAK /7, 78 BMSCs & B 43k
PR SRR L A A AT A Al L R AR DG AR HIAIL ]

FEOT T A 50 85 8 ) B3 22 fi% 3 AE LIPUS f¢ 3
BMSCs i H 0Lt B4, D LIPUS 7 7 4 U5
149 7 FH B8 LTS KA

1 #B5H®

1.1 E2ZXAEMNE

/B BMSCs (5 PR BR B R A BHBE S 56 % (R AF 5
o-DMEM R FR N B Hyclone 22w ; i 4 L3 1l B 5¢
Gibco 23 W) 5 B-H M BERR B b ZEAKAS HEA R C Y
g A Solarbio 2 wl; H b EE-3-8E MR i A A
( glyceraldehyde-3-phosphate dehydrogenase, GAPDH ) |
I B R ( Collagenl ) | & #5 #& H ( Osteopontin, OPN) |
RUNX Z & ¥ 5 B 7 2 ( RUNX family transcription
factor 2, RUNX2) —Hi DL B I FAL A 00 ARt B =470
Y B 22 [E Singma aldrich 2\ &) ; BCIP/NBT 8 {4 gk iR
ity . {0300 &8 B BD 2 A5 F-actin B2 580 Y4k
DNA f 5GP R B H i = RAY TRA A
F/G 50 @ W A 55 [ Cytoskeleton 23wl ; {43 75 {3
E 2¢[F Chattanooga /3 H] o
1.2 mieiir & 440

BMSC A il &4 10% i 4 M35 Y o-MEM 58
RIFRIEAE 37 C 5% CO, MM T Hi R, K df g
FlF 24 FLAH, R 25 BETE 70% 2245 I 0B 85 97 3
(200 mL F R 1 mL B-H M BEER B . 100 WL 2
HER €26 pL MUZERAL ) o SEERI) N 4 4 0 IR
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DMSO 44 k., LIPUS+CytoD #bHi4H 41 g RUNX2 11
BN A FRR WM (& 4A) x4 1R EU NS &
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