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Effect of strontium ranelate on rat osteoblasts under high dexamethasone concentration
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Abstract: Objective To study the effect of strontium ranelate ( Sr) on rat osteoblasts under high dexamethasone ( Dex )
concentration. Methods Using rat bone marrow stromal stem cell-derived osteoblasts, the effect of Sr on the proliferation and
differentiation of osteoblasts was detected with MTT and AKP commercial kits. The expression of OC and TGF-{3 under high Dex
concentration was detected with RT-PCR. Results Proliferation and differentiation of OB were stimulated at concentrations of
10~° mol/L and 10 *mol/L of Sr (P <0.01). Sr at concentration of 10 * mol/L effectively antagonized the inhibitory effect of
Dex on osteoblast differentiation (P <0.01), and reverted the inhibitory effect of Dex on OC and TGF8 (P <0.05, P <0.01).
Conclusion Sr can promote the proliferation and differentiation of OB derived from BMSCs. Sr at concentration of 10 * mol/L
can effectively antagonize the inhibitory effect of Dex (10 “mol/L) on ALP, OC, and TGF-B. It provide the cytological evidence
for prevention and treatment of GIOP with Sr.
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BCE R E R RS BUE T kA, RS TR R
(strontium ranelate, Sr) f&= 5 — BT BH RS Y,
BB SRR 1 W8 e i) XU A T RE A Al
UL B A LA 04 15 a8, [) 40 S e - 24 L
(R IR, o3 A LRI Y LA R
() AR RO, A1 B B ST A Y 5 BT A PR
BYTBIFH— L,

1 #MEFFE

1.1 kH

SEHEY .S RIS SD KR 10 HH T4
Mo B RGAE  MEREAN S BT AT sl 3A e F e i BERER
LR G, AT (85 £10) g, Y BT G A%
1IE5.0083138
1.2 SEERUrik
1.2.1 BMSCs RSN 85 54555%

(1)BMSCs B FR .5 JHIE SD K B HE
WAL AE ARFL 38500, 75 LR A %), kTG
DA 2R AT BB LR e 15 R 1, 25 B B R T Y L
PZHZ PBS U6, 5 25 Wi, B E5HREE, 7 %5
RS BEIRE, & 10% FBS () LDMEM 1 57 3
i ERE T RN, AR, HABLE,
1 000 rmp/min .00 5 min, 3 FiE. A& 10% G4
7% . 100 U/ml & %5 % ,100 U/ml 8575 R 1 L-
DMEM 535 A0 M, 5 52 T il Bl B4 B 200 it
B, K BE AN BB AR T 25 em” SRS SR
BT 37°C, 5% WA W CO, MFAEHE IR, 48
h J5 R TR, S 2R M BEL A, L5 4 3d 3k 1
W, e e F AN S SR,

(2)BMSC e 7 A IR 1 40 i Rl 5 58
80% ZiAT i}, AT A ARKE IR . AR AT e g
TR, PBS Vi 22 BRAR B I , finid i i 1 g
THFEMAN, LA, =R IHIEZ 2 -3 min, W5
AT LA RN RGO AR TR IR A LA RE
R4 80% A i i BE 17 AL AT, 37 R A S5 A5 R
PR LA, B AR s B
BEUL 12 - 1: 3 LB A e 28T ) 4 i % 5
W, F 37°C 5% CO, WHNBERFANEESR
1.2.2 BMSC T Aric B4R I 9 =X 20 M AL 53 B
BMSCs % [fii b5 ik CD29 ,CD34 . CD44, W2 2 x
10° N4, 0. 25% HYBEREHE AL, JH 1 ml PBS [ & 1K
FIHIE5 40 i 2%, 1 000 rpm B0 5 min, 3 I
T# , PBS YR ,0. 1% X-Triton100 ZEFE 15 min, ¥
% ,1 000 rpm 5.0 5 min, A Buffer ¥ 555, WK

100 wl 40 B (29 3.0 x 10" AN40AE) A Ep %
W, FEAIA pE B FITC ARiC A BT CD29 .CD34 |
CD44 1 PEHeGI Fitik, #EHFF 30 min, BEFE S
JMA 1.5 ~2 ml Buffer %%, 1 100 rpm 5.0> 4 min Ji7
Fik B3, BEESE A 300 wl Buffer 17 ¥ #
LRI,
1.2.3  BMSC 4 5H GE 1 A . SR MTT 35 46 I
BMSCs (3458 RE 1, B P3 AR A0, 7% 0. 25%
FEF AT AL AL , LABEFL 3 000 14 4 it 23 B F
T 96 FLR, BHFLIARFL 200 L, ZHEFD 24h 200G RERS
BRGSO A SRR RS IR, S TR 4
FRERLHRE /54 :0,25,50,100,200,400, 800 pmol/
L, AR5 FLANML MTT 260055 20, 43wl
3724 48 F172 h, VIKEFRIHE](d) M, 450 nm &b
W CAEL(ODusonn ) AN, 23 RS HHZR
1.2.4 BMSCs 4rfbiig Sy s .

(1) ] B 40 s S Ak B S e BUE K R AF
() P3 A8 BMSCs, LAFEFL 1 x 10° 440 i /b T it
B YR 6 FLAR P LAl A A0 BIC B, FH B 10%
FBS [ LDMEM B35, ANk 3] 80% 1A )5 o i
BB TR AEAL 2 ml(L-DMEM B33 & 10%
FBS .10 mmol/ L@ 2 H i, 10 " mmol/L i % K
F4.0. 5 mmol/L FLIRIMLER, 100 U/ml 75 % Z 1 100
U/ml #5858 ) . 4 Ob B557 T JO TR A9 24 R A #E it
SR b2 K25 R4 e st gm0 TR 5
A P R B B R B A W R E U P A T 4, 151
A2 R T AR AR

(2) ALP [ %5 P3 ARAHME, DABEAL 1 x
10° NHLEERT T 96 FLAR, AE4L 200l , BEFLIE 4 A
AL, A RS 2 MR U S5 LA 0. 2% Triton X-00
SIS I IR RE 38 57 B | SRR 2 A B 0
HL 12 000 r/min B5.C> 10 min, B FE 50 wl, #2345
SULIATHEATEAE, T REFRX 520 nm 3 AR &
ALP fH.,

(3) BB MR DG B R Rk A K 2R &
B, 20 5 25 T B 5 v B T L ZE K AAME F 48 h,
Trizol $& B &L RNA, RNA, #% PrimeScript One Step
RT-PCR Kit Ver. 2 50 & Ul 47300 3% sk HLi G
B DNA, 519t an N &, ¥ 3% & 14F.95C, 10
min, 1 MEH ;Z8M:95°C |15 s;iB k 60°C ,30 s; ZEfif
72°C,15 s, 340 NMER; f 5962 60°C |1 min,
95°C .15 s,1 MEH, WLFE 1,
1.3 Stk

FI AT B R 8L + il 2E (« £ SD) Fon , H
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SPSS 13. 0 SEiH-# AT Gt 0, 45 4 1a] LR
R ZE T 225081 (one-way ANOVA) , 4 7] 22 7
SNK % ,P <0. 05 AT REMEZES:
®1 & PCR 5T
Table 1 Primer sequences for RT-PCR

B3| FIYWFH(5103") WAE Tmfi°C

Gapdh F getetetgetecteeetgttet 22 59.4

R gecaaateegttcacacegacet 23 59.7
0C F: gleccacacageaacteg 18 54

R: ccaaagctgaagetgeceg 18 54
TGFB F atgeegeecteggggetg 18 58

R ccattagcacgegggtgact 20 58

2 FR

2.1 BMSCs 4UMERIEZS

JRARKEFEAY BMSCs 4l 48 h B RIS 7T WLk
OB EE | AL S A —, vARIE =M £
FAIEECR TR, T BB R PIRAE KM e,
S AR AR A BRI bR, DA R S v i 320 U
KI€1T,9 d J5 40k 90% fil & 2 J5 B = DU K B AT
FEAR T ¥R, 255 3 R AN 2 K RIE o £ ff
W A ANPE ISR, HEZ A RER B RIR
2.2 BMSCs 4/ 27 %

T A I 485 SR 7, 55 3 /8 BMSCs £
FEIRAAMIFRIC CD29(99. 96% ) .CD44(98.99% ) ;1%
Tk M AFRIC CD34(3.04% )

2.3 [ BUE S S SO

P3 8 BMSCS 7ER0H 2 155 T LR & 3 57
(S REEN 0) , ARMAARF I HTHE R, H BLET HERE AR
TEAHMIAE B = MAIE s 2 E | Jry BB ] 5% 3 41 i 2
ZIZB A I 76 4 M 3R 4R DXOWL52 3 4 Mo 40 L ot
SR 2 TR RIALTE R INAS— R R DTVE . B
PERERRBEE PEA I, PT W e A BHPEZEL (81 1)

\

B A A P AR A (45 2R ( x200)
Fig.1 Resulis of ALP staining of OB ( x200).

2.4 R[EIHREE Srowhs 40 MRG0 sEm (2 2 .3,
K2.3)
F2 AFEREE Sroob i AR R (v +5)
Table 2

Effect of different concentrations of Sr on the

proliferation of osteoblasts

A5 W (mok L) ODys9 2 B 1 5
popiist — 0.442 £0.013 1
Sr 0. 25 x10~* 0. 468 0. 006 1.06 £0. 037 **
0.5x10°* 0.475 £0.017 1.08 +0. 063 **
1.0x107* 0.481 £0.014 1.09 £0.057 **
2.0x10°* 0.469 0. 023 1.07 £0.052*
4.0x10°* 0.454 +0.017 1.04 0. 055
8.0x10"* 0.435 +0.013 __ 0.995 +0. 037

*P<0.05 VS Ctrl; ™ P <0.01 VS Ctrl; P <0.05 VS Dex; ™ P
<0.01 VS Dex.
F3  RFEEE St L A LRI (x £ 5)
Table 3 Effect of different concentrations of Sr on the

differentiation of osteoblasts

B W (mok L") ODsy

ALP activity (U- L™")

XF R — 0.405 =0.011 51.78 +1.44

Sr 10°° 0.416 =0. 005 53.12 +0.75
10°° 0.418 0. 008 53.44 +1.10°
10~* 0.426 +0.013 54.40 +1.71"
1073 0.414 £0. 008 52.87 +1.13
102 0.322 +0.010 41.18 +1.34*

*P<0.05 VS Cul; ™ P <0.01 VS Ctl;*P <0.05 VS Dex;#P <
0.01 VS Dex.
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Fig.2 Effect of different concentrations of Sr on the
proliferation of osteoblasts
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Fig.3 Effect of different concentrations of Sr on the
differentiation of osteoblasts
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2.5 AN[FIUE SrXf vl BE B FERAME IR MR
R (% 4 &1 4)
R4 SR Dex AURAAMAMEIBIER (xss)
Table 4 Antagonism effect of Sr on inhibitory effect of

Dex in the differentiation of osteoblasts

25 5 b3 (mok L~ l) 0D sy ALP activity(Us L~ 1)
Cir — 0.364 +£0. 005 57.36 £0. 89
Sr 1074 0.382 0. 001 60.19 £0.26 ™
Dex 1073 0.356 £0. 002 55.98 £0.45
Sr + Dex 10741075 0.378£0.013 59.68 +2. 18"

*P<0.05 VS Cirl; P <0.01 VS Cul; *P <0.05 VS Dex; P <0.01 VS
Dex.
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Fig.4 Antagonism effect of Sr on inhibitory effect of Dex in

the differentiation of osteoblasts

2.6 R[RIHEEE Sr X v i s FEKMAME T B4
I8 OC FIl TGFB FiAAYm (185 .6)

Bl5  R[EIREE Srovf e B2 s ZEKAAEHTT B 40
Jd OC FIB 5

Fig.5 [Effect of different concentrations of Sr on the
expression of OC in osteoblasts under high Dex

concentration

L6 TGF-B
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Fig.6  Effect of different concentrations of Sr on the
expression of TGF-3 in osteoblasts under high Dex

concentration
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BMSCs 75— £ IR AN FER T, 7]
SyPR S AR, B 05 4, B 2R A e, A LA e DA
ez S Z2 R, N BMSCs B94ME )7 1] )]
JEHTE , B R SG 73fb =2 R S f o R %%
] B AR AL B E 38 &2 SR 3 ORI RE ST R AT

ALP SEAMM S oAb 1 — S R b, 2R
MMy L E R Z —, ARTKRA ALP 545
T HAE A HIB BMSC ] B 4 R R b, A
5T LB, Srfig &3 BMSC i ALP 351 X 854%
TR, #n S BATHEHE BMSC [a) 5 4 1 )
VERT 33 55 3CikaiaE ™" mogs R —3,

TAT R S We N 25 ~ 100 wmol/L i Xif
BMSCs H4FE A FH5c I b, B Sr v BE (438 Jin Hoxet
BMSCs M8 VR FHZ s ik, Sr W EEN 10 ° A1 10
mmol/L B9 Sr X B H- 40 it 43t A FHASBH &, Sr ¥k 5
10" mmol/L BEAS .25 1 fil Dex /EFH R ALP Al
OC &[R4 ZCHE BT Dex X i1 40 At 4344 310 71
YERT, T 10 ~° mmol/L 1 Sr ] LA 2 3k i 40 i
(534, LT B AT B0 B LA e, 3 AT i 53T
SR Se B Fh B 250 O, i 25 £ A oA
W2y, DL 25 RN I AR A1 256 T i A AR
o, KT S 8CA 2 & =K, TGFB REfgiE
TR BMSCs H T 5 M s 200 e 1) R e £, BRAE
WFFE 320 Sr ZEAE3E BMSCs [5] Ji B 4H 6 434k 1) 3o
ke 25 T B AR, A 9T B Sr W E R 107
mmol/L BEWSH Dex ZHH) TGFB N, $&/~ Sr
L B TCF-B RiA T e &L BMSCs ] Bl H 4
o34k R B EAE ML 2 —
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25 L FTIR , Sr v] LUAE A 7K ST RS RZKCSF- 3 4
BMSCs [w] 8l 17 200 1t ol 4 1 105 40 Mg o3k . Sr Wk
910 ™" mmol/L AEMSATBAHHT Dex X 40 M 734k
FEIVERT T 10 7 mmol/L 4 Sr 7] LB 24 3 i
AR A4k, oA TN, Se B BAT F— 5 R IR 1
M5 EARGRIEE MO S EEHE AR5y, Sr
AT BMSCs f97E [n] 434 A7 , 7T i 36 BMSCs
SHRSERL B AN R KR R R, SRR
JEBRFAE 8 K HH 25 (ORI A SR AL T T A A A
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