TEBRHEREE 2016454 AF 22 £ 4 Chin J Osteoporos, April 2016, Vol 22, No. 4
Published online www. wanfangdate. com. cn  doi;10. 3969/j. issn. 1006-7108. 2016. 04. 008 423

SEEE
DL 2 7% /I B D 9 T 40 L 43 A 51 B 5

Ler #4T BEIE BE ct#
REHERKESE _HRERXYSF, M1 010030

TR AS: R332 ZWRHRIRE: A XEHS: 1006-7108(2016) 04-0423-05

RE: B AHIFRTHREIRHFH/DREEEAER THARMEE ARSI EHER, Tk  CST7/BL6 AR EHEFRE
JE F 41 Bl ( bone marrow stromal cells, BMSCs) E B HE R IFFERZH TS 1 pmol/L 10 umol/L # 100 wmol/L ¥ BE 49 11 B #b
¥ (BD) 4R, 1 KA 14 X/5RA CCK8 Bl MMM AR, UK 14 X RABHEHRME(ALP) a6 ALP 3B, EH
5% 1 3 ( Western Bloting) SR B R B EEABH X (OCN) MK LGS EAKE T 2(Runx2) BL X WNT/B-catenin {5 5 il %
(BEA B-HEE (P-catenin) MIEFHEEEAHLELS(LRPS ) BEHNES., £82 CEAKWRD NBHEEEEL ~
100 pmol/L XM A REMMEB(P>0.05) ;G REMN N B F 4 A (1 ~ 100 wmol/L) 1 ALP KA BB M (P <0.05),
I PR AR, B S DL B M TR B RS {2 ¥ BMSCs Rik ALP BB /MR 43R (P <0.05) ; JUJB st (R s B A AL AR (1 ~
100 pmol/L) # Runx2 %3k (P <0.05) , 3 i B BE AR it , 76 U JE 4 F %K BE 4 100 pmol/L W 4 3 #F FI B 58 (P < 0.05) ;
OCN #9335 Bfi & D J& 30 5 o JE A9 388 i v A 10 6 b0 (P < 0. 05) , ZE LB b SE VR JBE 2 100 wmol/L BY IR BB K (P <0.05); M B3
TR 33 B-catenin Fik (P <0.05) , H BL B UL J& b - ¥ B 386 0 W7 e i 185 , {2 ik FHI 7 D0 R s P 9K BE 3 100 pumol/ L BHIA B B K
(P <0.05) ;7 LRPS By 575 I J2 #bF 1946 B T 43 BUINGR (P <0. 05) 3f th Bk BE AR i 4 , 75 DL JE 38 - ¥R BE O 100 pmol/L Bt 35
BEK(P<0.05), &i¢ DNJEHFIEKIEEE T L8 WNT/B-catenin {55 18 B% 35 ¥ 42 o 5 88 191 72 5 T 40 0 o) B B 4 M 40
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Effect of benidipine on osteogenic differentiation of bone marrow stromal cells in vitro
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Abstract; Objective To investigate the effect of benidipine of osteoblast differentiation by mouse bone marrow stromal cells in
vitro. Methods Under osteogenic conditions, bone marrow stromal cells (BMSCs) from C57/BL6 mice were cultured for 2
weeks. The cultures were additioned with 0, 1, 10, 100 pmol/L of benidipine. Cell proliferation was examined with CCK8 assays
on 24 hours and 2 weeks. Protein expressions of alkaline phosphatase ( ALP), osteocalcin (OCN) , runt-related transcription factor
2 (Runx2), B-catenin, and low-density lipoprotein receptor-related protein 5 (LRPS) were evaluated on 14 days. Results In our
study , benidipine at concentrations of 1-100 uM did not significantly affect cell growth after treatment (P <0. 05). The expression
of ALP increased in cultures with benidipine (1-100 pmol/L) in a dose dependent manner ( P < 0.05). Runx2 was also up-
regulated with benidipine ( 1-100 wmol/L) treatment (P <0.05) in a dose dependent manner, and the peak of Runx2 expression
was found at 100 pmol/L treatment ( P < 0.05). The expression of OCN, B-catenin, and LRPS increased in cultures with
benidipine (1-100 wmol/L) in a dose dependent manner (P <0.05), and the peak of the expression was found at 160 pmol/L (P
<0.05). Conclusion Benidipine promotes BMSCs differentiation into osteoblasts through up regulation of WNT/B-catenin signal
pathway. Therefore, it might be a suitable candidate for the treatment of patients with osteoporosis and hypertension.
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B UARRBREMRBERTEERER., MR
¥ (benidipine, BD ) fE 4 It jK b % F B I FE 254,
TEF AL £ R M VU L&y L B R
50 1 A R P R, DAt BELWT 45 S A I B PR
FULA B o i SR 4R, A T F 9K il B 7 1 L3RR K M
E'Y Bty ER R0 RREELs, A5
3B 1 T RS oL s W 2R I JE - E B AR R I R
RPERL, FF R H AR A ALH
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1.1 #8

BB AL BMSCs FF F 69 8 % 4 F§ K C57/BL6 /)
B,AE10~15 g, WEAR TR KELRHY
D FEIBMSBESEAN: (1) TENE . HE
B8 (Nikon, TE2000-U), (2) EE KA : — i
Runx2( CST 24 &), —#i OCN (CST 24 #), —#
GAPDH(CST /A7), —4i B-catenin ( CST A7), —
L LRPS(CST A ] ) ,ALP A X F & (B KLY
WH/AH ), Caspase-8 Lh M E T HMA (P EEYA
al), D Jg #1 ¥ (Sigma /A ] ), a-MEM ( Hyclone 2%
8) , M 4 L ¥ ( Gibeo 24 ] ) o
1.2 BMSCs B 5%

NRERMERALIEE 75% BRBHEE S
orob e G IR AL Y FuER AR T/ BB Bk
M XA BUF /N R XUT i, PBS vt ik £ £

ZMERBNASKARBEERE, BET a-

MEM Rl S5, B — 550 80 K o BR B 87 fn i #l
SRBYTF B U B o R RS, A 1 ml AR
B 10% FBS M & HEWHEH REH PR
B RELRAEH SRR TSR
BETHK 15 ml B.L%,800 r/min KFEB.L 5 2
HOEHMERSEHBEE 10 cm Mt 5% # CO,
T 37TCHF BERE3 XREH 1 K,
1.3 #REsraS5AE
BRE3IREKBIFM/ME BMSCs % 1 x 10°
ANAEEEMRT 6 LR, AR A REE 0%
beh Wapa 2 4, BA. REBBESIEFE
B g VA A BB ERELET 45
PL1.10 #1100 pmol/L I R FEIE S, BB H
FE 45 B4 B R 100 nmol/L Y Hi ZE K ,50 pe/
ml W4 R C BERRER, 10 mM/L B9 B-H BB,
LY 14 X,3 REH 1 RIFFRHR,37C,
5% CO, &4 THEF,
1.4 CCKS ] Il Jé #b 37 %+ BMSCs () 4 ffd 5%t

% 3 /8 BMSCs # F 96 FL 4k 1, 40 M i Fb ML 5%
BER 1 x10° A/4L, ¥ 3% 2 KX J5 x40 Ma ik A7 hn 24 &b
B,mA R H B4 H O 0.1,1,10,100 A1
1 000 pmol/L,fNZ54L 7 1 XF1 14 X, ffi Fi Caspase-
S HENE TEG(CCK)#HTAYARSTHERT,
FALMA 10 pL #5 CCK8 ¥ M 90 pL f o-MEM
BT SR, 6 B AR AL B & L WK B (optical
density, OD) ,CCKS8 ¥ & W & Ik & 5 450 nm,

1.5 ALPIRGELE

5 3 L BMSCs # T 6 fLiR , AR EHEFH
PO DUJE #15F (1 ~ 100 pmol/L) 4b B 14 KI5, X 4
MufT ALP 3efa, BB VR L MMIZFHRE,
RXHE PBSBEMBLE2 K, BILMA 2 ml 4% %
REMEREE 20 5780 ;PBS #hik 3 K, B3 4
WOoBtHEREZRE R, RE AR ALP
P, BUECHL AR, BL i ALP Bu ik e SR {277 BFL 4 M
BOA ALP 33 1 ml 8 5% 37°C & 2 /Mot ; PBS gk
38,8 3 oo, Kb R A, KRBT HE, Image-
Pro Plus software (IPP, £ H ) # {11 B PR 40 Mo %k .
1.6 Western blotting £ #ll Runx2 ,OCN ,GAPDH , B-
catenin f1 LRP5 {3 kK

X408 B R IF M A W B #F (1 ~ 100
pmol/L) 4038 14 X5, ZEK F HEORNBE T HH
A, WREA, B &SRR 96T 47 10 474,
10 000 r/minf .0 | 48k, BLERE, -20C K
HESH. SRKELH30 g BEA, AERS
(V/V) 1 10% % B T3 45 Bk Bz 068 & Wl Tk 60 4%, 3%
BETEORKEBZEMMAEER L, RIBHH
TR 1 /N E 250 A —Hi (1: 2000) vk 58 4°C
WEREE, 6 TBST WG 3 8, 8H 5 204,
ZH(1:3000) HIBME 1 A, B E R
(ECL) AWM B B8 K. £ Image ] K45
W ofEREM, HM&W 53R K GAPDH &4
KEWLERGITER.

L7 SitERE

LRPIELE SPSS 20. 0 LKA P ZHBER
TESN. BROTTEFURE , HEERFEF, N
AEZELLBRALSD 3, HEERFERFARE
BHHEFXH Dunnett’s T3 ¥, P<0.05 25 5564
HEESERBIEHRAHH + FEER,

2 51

2.1 BD X} BMSCs (W40 ¥ 52 ma
MG 1 R(A 1M 14 K(B2)E, X4









FTEEHRAMEE 201644 A% 22 £8H 4  Chin J Osteoporos, April 2016, Vol 22, No.4 427

Btk (P <0.05) , 8275 UUJE 1 F X A% B 40 g o
LB RS RN B W B AL . 5 5b, it
— BV e X B LB S TR E R W,

EEMLE 4 XEHNABRTEORREL/N, &

FRE TR P LB FRET Run2” MEE R
HFREEE OCN KX &, AP 5 LI i 8 o
RS EFRE P XBERET Runx2 REHAT
R 2t A A A AL AR R L4 (1 ~ 100 pmol/
L) A, 0CN W REH S FXHA (P <0.05) 3 &
PR HANE (P <0.05) , A B REEAAEH
IE T WUE#F 3 B L ER . 7 5h, BLE I
PXEEFET Run2 REAENBHFHEAT
B i, ZE LB (1 ~ 100 pmol/L) Runx2 ik
BUIRHTHRA(P<0.05), 65 I g # VIR E
Hem,Runx2 KX BIMAT (P <0.05) , A sEF
W T 7K 5 38 00 JE b - 12 B 1] 3 3R 48 i g gk
B4 ML 5 k. Wang BX % A" 78 K & 40 M
MC3T3-El1 7 & Bl 0l /& #1 {2 # ALP. Runx2 #I
OCNFZK, M AR THREIRZTHEY L
U B, HCRUE RE D BB X B R E HE X,
A 5T U A T 40 M /2 T R B DL JE b F X BB R
o,

R itk — 25 BT I Je b Xt B 5 I 7 5 40 AR
FoABESERIE, AR HBEFIH ML
B 4 XENHARTEARCEOTAN, K
WNT/B-catenin {5 5 i 3% ) X 8 % [ B-catenin H]
LRP5 #y % ik /K, WNT/B-catenin {5 5 i 3§ & B
B ML RBA AR AL R RR
INFE B-catenin ZHHEAT , BME X B THARA R
AEEEHRS RN, ERZR S, B
FHIMAGE £ 38 B-catenin ik, M WAL, LB
# (1 ~100 pmol/L) H) B-catenin 35 78 B #
(P<0.05),5Z% 4 (1 ~ 100 wmol/L) 4 B-catenin
4 2% 1K B DL J 3t F 3 T 3 n (P < 0.05) 5 5B 4h 4
A WNT/B-catenin {5 518 % P 8 B HE B HEE
HO,LRPS REAHEENCHTFMATRHEE HE((P
<0.05) I EHH B AWK B KBt (P <0.05), H
LLESERENAHEE i, B-catenin F1 LRPS fE
WNT/B-catenin 5 BB A X BEHAEES, X
KIEEHM LR WNT/B-catenin {5 538 58 B 81
B IR , NAE 58 By T B R 0L @ b SR - B )
0+ 40 B 1] BB 4 A3 Ak LA

DT RERK EE AN O RESY, K%
MEFECHEI ZE/M, B EHBIHRKE

U2 e 5of B A AR AR A M E R
TLABRUBEHEERTHAMATRIA S, ARF
200 L A9 AEL 20 R K P 7R R SR SRR T 3R LR b X R
R E R ER FER T AL BENIES @RI,
i PR b U P B 8T i AR Bt SRR K
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