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Pravastatin effects on steroid-induced differentiation of bone marrow stromal cells

Wen Guo-hong?, Xiao Zeng-ming?

Abstract

BACKGROUND: Pravastatin as a hypolipidemic drug is widely used in clinic. With the deep research of this kind of drugs, it has
effects on bone formation. Whether pravastatin can inhibit the differentiation of hormone-induced bone marrow stromal cells into
adipocytes remains poorly understood.

OBJECTIVE: On the base of steroid-induced adipogenesis in bone marrow stromal cells, to observe the influence of pravastatin
and comment on the mechanism of prevention and treatment of steroid-induced necrosis of femoral head.

METHODS: Bone marrow of bilateral femur of young rabbits was obtained, and bone marrow stromal cells were isolated by cell
adherence. The osteoprogenitor cells were treated with dexamethasone which acted as adipocyte differentiation inducer and
various mass concentrations of pravastatin. The cells in culture were stained on day 21 following culture. The number of
adipocytes was observed under a light microscope, and counted on a pathological image analyser. Cultured cells received
immunohistochemical staining on day 12. Activities of alkaline phosphatase of the cells were measured.

RESULTS AND CONCLUSION: On day 21 following culture, the number of adipocytes in each group was reduced with the
increased dose of pravastatin, in a dose dependent fashion. In addition, on day 21 following treatment of dexamethasone and
different mass concentrations of pravastatin, immunohistochemical method confirmed that the activities of alkaline phosphatase
were significantly increased. Results suggest that dexamethasone can induce the differentiation of bone marrow stromal cells into
adipocytes, and reduce osteoblast differentiation. Pravastatin can suppress the differentiation of bone marrow stromal cells into
adipocytes, and contribute to osteoblast differentiation.

Wen GH, Xiao ZM. Pravastatin effects on steroid-induced differentiation of bone marrow stromal cells.Zhongguo Zuzhi
Gongcheng Yanjiu yu Linchuang Kangfu. 2010;14(49): 9155-9158. [http://www.crter.cn  http://en.zglckf.com]

HE
B WAV RIME N R R Z9 2 N TR, (EEEE AT BESEZ I TR s SRR HX F el — e 5,

T ARALY T2 17 REAN I E 5 3 2 ST 20 0 23 SR I 0 ML 1 AN 2

B WERT S ML T 2 A BRI AR B 4, RS A TR X —
BRI BER AT RENL .

Frik: WA GAMBCE g M sE, > BRI R A L, DA SESKAA R D BT A N 2 AL B S, IR
AN BRI FE A S M TREAT T 1597 21 d Ji, OB IRANIOgE @, S8 T M SNR UG i i TR s B G dr Aot 2, %
Fr12.d 5, HOFFRAMNEEAT SR A e (0, LS AN I AR Bl P Tl PR S 1 o

SRR Higr 21d Ja, SANNANNRE H EE Sty TR R, AR S35k, DI ZEARA KA R
IR ARA YT ALY 12 d J5, e S e A0 T VR e (i SR B PR RS R W S o S5 AR WA KA R 175 5 R
B B AL IR DT AL, A AL ﬁﬁ%fﬂlﬂﬂﬂu#ﬂfﬁﬂﬂ’ﬁiﬁ%)ﬁéﬁiH@%{%E&i}]uﬂﬁﬁﬂiH’Q, TEHERH o

KGR AR, HERE AL R s BRI

doi:10.3969/j.issn.1673-8225.2010.49.008

R EiiTh- 7 PP IR /N RN I E P & e s

W E T, . AT R U5 B B AN ML A i SN [3]. P [ 2 23 R ST S K RS, 2010, 14(49):9155-9158.
[http.//www.crter.org http://cn.zglckf.com]

FGIRN, TR A0 B (i R A (HE AL
AT 2 A5 A R (0 1 28R B AL A0 R DL A
T8 o AT R S A B T AR R TR BA
3 3 0 S B ) S SR B ST AR L, A
FERFME AT PRIEAET, AR L AL
AU T % B i A 3P ST U 40 £ S
AR PRI B, RIS RENLA

it

0 35l

I TN M 28 M FE KA 5 3 e T AL K
TN, AL ekl IR R IR
HERINIER ARG 2 — o B ARAMBTT S I
B AR 2540 N TR, (HREAE 0 2 2
YIEFERIRN, BoR HO 5 TR — 2 5

AR, FAMITRAMIAAMBIT 1 S8FEE
A LAV B 175 3 R 5 A M A ST 17 A
J, FCnT BEML D J b i W R S RS IR R R ZEER

I AT b FE KA X1 45 A MRNAZR IS () RWEH: Brouighfe, TR R

ISSN 1673-8225 CN 21-1539/R  CODEN: ZLKHAH

1Third Department of
Orthopaedics, Taihe
Hospital Affiliated to
Hubei University of
Medicine, Shiyan
442000, Hubei
Province, China;
2Department of Spine
Orthopaedics, First
Affiliated Hospital of
Guangxi Medical
University, Nanning
530071, Guangxi
Zhuang Autonomous
Region, China

Wen Guo-hongx,
Master, Chief
physician, Third
Department of
Orthopaedics, Taihe
Hospital Affiliated to
Hubei University of
Medicine, Shiyan
442000, Hubei
Province, China
wenguoh@
yahoo.com

Correspondence to:
Xiao Zeng-ming,
Department of Spine
Orthopaedics, First
Affiliated Hospital of
Guangxi Medical
University, Nanning
530071, Guangxi
Zhuang Autonomous
Region, China
wenguoh@
yahoo.com

Received: 2010-08-12
Accepted: 2010-10-16

9155



@' 2722 crrenon

M T B T B 5T R 5 L1972

LI IE 2 R
B RKAERE =
#, By HET
442000; 25 ®E
HRFE—WE
E A AEE mAt,
TEMEEABR
#TH 530071

BEE K, %,
1972 F4, #k
AEFTA, R
#, 2003 4 &
EARF R, 5
+, FMEENF, £
BINEHEXT
TR G R
wenguoh@
yahoo.com

WA §
B, B ERKF
% — W B E A
HE A, R
HRABEHTH
530071

i 5y %55 :R394.2
SCHRAR A

3L 11673-8225
(2010)49-09155-04

W45 B #7: 2010-08-12

149 B #: 2010-10-16
(20090212012/M - Q)

9156

o SCRERE X S AL BT 5 B B 2

&

54 WARARTT (38 i O 5 I 25 BR
A, PAEFI-195).

i#%): DMEMT¥) (3 E GIBCO), Hepes(3&
(5[ Sigmay), Bl 11 ook R g 1A 751 S (R ey -l 1A

HRRAT).

1088 i BE R 2 B A 2% (4 [ 3 R 2 )
DMR+550).

7?5%:

MRS R H & KDMEM Ty 148,
Hepes4.77 g, L-# & Btf%146 mg, 4i/EZC,
B, BEHRTSMA0.5 mLiA800 mL=
KA, BRGNS IR, L INBRIRZ
MpH{E, HZEpHE AT7.3~7.4 2 [AIFf, 15110
NIRFRE . e Ja#h 78 =78/K %1 000 mL. Jf
X 3G FEWGIAT IO AL B, B S A N i
200 mL, 7£56.0 C F7K¥#30 min, 4R
B 10% I N B FR

R EC

HhZE KA ST 7BV TR N,
45 mgHb ZERAAEFFI I 127 mLEEFRH S B
3 Hb FE KA it 45 WA B2 0.1 mmol/L.

AR A VT i 2% W I O R OB AR A YT
10 mg it A156.2 mLE;FEW A, i Ay T
it 4 VTR B 64 mglL, AR TAES N
W AR AT il 25 LA L DB 25 L R B v

BEEERAMAEH: K4 R LR LA,
BT H R 75% L5 minjs, B, DL
TLHMHEET, BATFARE L. ELRAMNET
AR, FB . BUBEHE, (7405055 i
HI ERIIA B s, - LAPBSHM2ikd, TR
MR o BB 10— Y 2, 4S5 Sk MR
B —udi N EREIE N, T JC s B R R vk
HHEA B E B OLE N HFIMANGEARRL, X%
24 1.077 1k 40 43 25, BA1 500 r/min
B05 mingg, WEEF A ZANRE, FUE I
THDMEMEFEIRFGRE, Tl A f i -

RIS SR RALER. H244LI IR, WOrAE A
A, WA RAFIREE SR, fF4164L, 3t8
Mo Hl I ADMEMET TR, 7 HhZEKFA 1) 87
FE W K S AN ) AR AR YT (6.4%
105~6.4x10° mg/L) f Hb ZE K ¥4 (10 © mol/L) i
R IR, 4 DL 1.5x 108443 Fh 4 AN B 7R 1L
Wo B H DUEE B4 i A= K b o0 A
o B IRIEAEIU TR, LURREFG2 dEk3 difk

WK

FERrmAR Rt Rt B2 d)E, IR
B SR LRI FEI,  INN0.25% 1) [ A 11 il %
EDTA AL 5E 5 5 LL/N A= I3 Hhofl, K AL B 15
140 ff & T B0 N, LL1 000 r/min 2505 min
Jeis 32 FIHWe R RS0 BT A A B B R
BT FIRFJa, DARTH0Ch 75% LN
S, HPHIEE )G, AR S0 t%, Ha
B, EREE TSR 7 4 B R s 2R 1 5
SIHTACES AL

PR ERBE R M E . 24 FLEE IR, /3 A8
A, BRHMEA, il g, R4, AN
) Jo e R P AR A Y T R SE B L, B59R12 dJ
DUBREE IS LA i . SREETEAL R g i,
TR A LA G35 2 A G €0 J7 VA0 e i ek Tl T il
TS

EST BT B AL AN A LA 1.5% 1094 1)
R R R FR L, K575 dfedi i o¢ 4 e
i, REMEMAR, Eo, e, Uk,
HEATIE S A A .

21 FHMARmieRsgM HE N EH
SRAEE A, gimE. BB, MR
MEIER:, nI&2AK, TCRmME. 0w
HAG R, AEEMERAk, N
JTL KR AR R

22 BEIMBETAR@IAERKRESL &
HEIE AN A G, BRI N BT KN
Bsmane, 2 hRE, RENEREE,
24~48 hj, Z0MIFTanaE, S o7 aiif R e,
BEE I I RE K, U RE AT B i ke, A
AU AT SRR A0 s s . 15 9819~21d, X HE4L
rhoR] LB 40 i iR B BRI, B IROR,
YA 5255 Rt - 5 AR TS S S AR IE MY,
S AR BORE AR HES . ARSI, R
¥ T 715 4 6.4%105~6.4x103 mg/L I B 6
SN PR B R BRI i, B, At
TTHE46.4%101, 6.4x10° mg/Li 65 Fi 4
i s b B R S TR A i B, A (4L
TRZAR AN M i b R BUIR  i . 159721 dJS,
K FH0.25% i 2 1 i A0 40 ik SR

23 Ml & Bt E B AR
(2RI AT e 0y Gt Ja WL, 2 A 4 K
N, RETE, MR, SRR, M
FUEW, R, XFRALLE RN 40
110004

P.O. Box 1200, Shenyang cn.zglckf.com



WL T M TS 1% T R TN R %7

@27;02 WWW.CRTER.Org

oA 2 IR AN, BORAESY A, BRTE

O3A s Gt Lrth, A W O 4N R ) B R S AN e
PRS2 o EASFIAR B ARA T T I SE g 4, AR Ay T 771
HHN6.4x101, 6.4x10° mg/LI HH R LR 2 4R ) 40 i
aRH D L.

K R EUR A AT A TS IR A g, BoRTE s

AL R LA e i gn i, s B K g i gn e, 5
TR 2= AR B MR (P < 0.05), SE
521 H AN R EE T Ay T AR B S, S g 7 A P £
HULR b, AR N 6.4x10° mg/L, S5xt
W AR, 2= MR (P < 0.05).
2.4 BRMEEERREE SR AR G BRPERRIREE S
98 20 A0 e €T DU Sk i 2 i R A i i R/
(738, B kR BN, o B, SR AL
2 IEAGBHTE, T BN P, S2IR A BOR AN
[ R BE PR 26 SR B e ARV 0 40 B b AT Gt ), BilML
THE500/N 40, s BEEG BT A TSR B 2, 8
NN SN A - F R ERHFEEER P <
0.05), SEEGZH, AN BE 1) A A T T AT LA 5k
P B PR A ) 1, BHPE 2R n, A S RN
6.4x102 mg/L, 52 A4ltkE, ZR g B EER X
(P <0.05),

3 iTig

TEH B BEL4L 2 A M RGN EL A 2R 48, JE )t
I 2R 45 2 FR 1 BE I P b 3 I R A A S R RN T RE S
FRMIh i 0 2R, 38 i 40 i v] OB CRESE R 1, I i
AN AR K, AN LA 2 07 R i e, AN
AR SR AN, LA, e A0 A5 £ Fhan i
A,

S L ST AN B 17 i A e Ak, BN S
M E A, HEAA A s gl i s TR A
SR T N AN R Al T g

FEPRANR R, R BE S T AN s B ) 5 ARtk
DR 1 1) BESE A e, i i 40 B SN B
DU R PO v 3 e 0 A T e

B NEBEE KR IR B2 U IR 20, R 2T g
ke 28244, HPhemisterss B o, B A SR AR,
MFRARAE, e AR RS 2 i . oo 8
AN AR W AR IR EA UL, EPAER, ARZFE AT TR
RN IIRETE s A A BRI Sk SR BE 1) £ ML

SR, S I T AN B B T ) i i Ak, S
AL IR A ek, o SO AR, B Y TR
FEARAINE IR T U B BE S A A oA 8 I M 40 e
[ ) AR ik 2 6 1) e 40 M A

2= A A AEOERT TR R I, S0 2 (Y H b ZE KAL)

ISSN 1673-8225 CN 21-1539/R  CODEN: ZLKHAH

H R B T U7 0 P, L R A A 488 K T 3 3
%, TR, AR BOIR AN I, U
BTN M AE TCH KA S AF T LT AR AN A . AT
TIE 3T b T KA oF 1 6 35 5 40 0 4 s g M 0 L ) o5
SRR, i ELILE T R AN o A LA — o ) R AR
Pk, U PEAE 107 mol/L. B i 1 A7 AF T 40 B o
o, R R I — N IR, HbEEKIAE TS T
S T A L S R 7 4 L (DT, 405 1 B R o
20 60 1) S A A, ST A P Bl TR T 7 2 AT,
B I S ks o

MR AR S0 W, A6 F A T T DA ZE KA 5
B B T AN e R T A0 B e e, RV LSS WA L
WIANE A8 (HHBZE KA T LA 1 B2 o 4 e H g e
PESEDRI I ZRIAD, - DRI Aty T 9k D B 358 S 40 e 1) T iy
HALBINLE] S A G i e ATV, A0 B A
M5 77214 df AbEE, SR AN R PR FE IR AR Ay T mT LA
SRR R AT 1, LA IE TR S N 6.4 102 mglL,
TIE IS A Aty TR LA st B 0 55 I 0 P s v e 2

WA AT AT —Flh, RO 2
I T e e BOsE AR B ks 55 7 A R4, Hwe s
PE ML A [ Y Ak 22 22 3 B9, 32 B o 3% 4 1
FIHIHMG-COAIL JR L /E IO, SRITIX KA YLETRTT
TR, BRAGEHT XURS 8 e 1 7 T A4 3
FFRM, XA FH 2 At B i g 240 B 345 11

Mundy %5 (21 S 56 4008 N A YT 28 259 15 57 5
B 41 B N AN A R AR R TE R FTmRNARI R I,
BB U TR B . SEIOTER, B A At
VT AT CARE IR B T ok JEOR IR P = B AR n J5ok
f£139%~94%.

B TE R FIRNA K 8 1 mT A FH SR Shodi i, B
IR B, AT o] LA S TR R 2R, A4
bting = SIAR YNNI ST VI

UbAh, AT AR B TE AL T, S AbE
H—MERE, {E7200 7 5 ks, HakSER4hiE
B, BB S BRI IR 1EHINAS)
JOK SRR AY, P 1) JERE 336 5 T LA RSB W, DRI, 4K
by T AT DA T 9RE S T ok R B A 1 255 SR 1 R
AN YNE= Pl I T o

FEASSZIG A, 0 s it e e ol R T 1 v 2 F ) e
By T R, MEFAh, SRy T n] LA i 54 n
B W R I () 3 PE AR MRS ORI B R R, X 53
F PRI BRI vE T, O A R S, SR
R I VE FHAHHR -

B2, ARSI, YA T EREZ S T —
(PR, AEIE R TR AAE T, $05H] BE 5 i
20 e 1) MG W A B Ak, R B PR R T T R 2

9157



@27&2%@?&%0%%0 E I AR AT AN S 2
SR

M2, FERSME R R R AN, WA T —
S FREE 1T LA 2 KA V55 1 G0 40 A, R
PEREARAAE T, I ] 2 5 R L A AR A S (g 881,
(ER, B — R ], (AN F2 I B A
Tk PO BR BEAR R B, 47 P IR AT 1 2 0 R 2210
TEAE. TR, M ARA T 2R IR 2408, 3 S i
FFAEARE, U3 B B4 U h (0 2 B AT 52 o DRI,
Ak, TRV AT A A TR, S A
JE@%LM&%&T%H%ﬂ@mmmF&@Mb
RIOTAERAE AT, SR, ALt b K IR
R P A5 A 3T 37 R 9 57 98 2% PR Sk SR BB AR AL T
A IR .

4 BEICEK

[1]  Bennett JH, Joyner CJ, Triffitt JT,et al. Adipocytic cells cultured
from marrow have osteogenic potential. J Cell Sci. 1991;99 ( Pt
1):131-139.

[2]  Prockop DJ. Marrow stromal cells as stem cells for
nonhematopoietic tissues. Science. 1997;276(5309):71-74.

[3] Wen LY,Huang GY.Zhonghua Guke Zazhi. 1997;17(2):140-143.
SCRTT, EE A GG TR B B S R PR R0 BB 5 B 3t R[]
BT R A ,1997,17(2):140-143.

[4]  Thompson DL, Lum KD, Nygaard SC,et al. The derivation and
characterization of stromal cell lines from the bone marrow of
p53-/- mice: new insights into osteoblast and adipocyte
differentiation. J Bone Miner Res. 1998;13(2):195-204.

5]

[6]

[

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Oreffo RO, Virdi AS, Triffitt JT. Modulatlon of osteogene3|s and
adlpogeneﬂﬁx]huﬁlarﬁ‘sfé%ﬁﬁ drvdrizte e ol outdres
Eur J Cell Biol. 1997;74(3):251- 261

%

Li YB,Yin L,Wang YS,et al.Zhonghua Guke Zazhi. 1999;19(11):
687-689.

A5 T AL BN, SR, S R 5 S AR AN I R TE 43 S B
F¥[I]. A Bk ,1999,19(11):687-689.

Wang GJ,Cui QJ.Zhengzhou:Henan Medical University Press.
1999:123-127.

Wang GJ, Cui QJ.Z= S 1%, Je SRS B B 75 5 (¥ R JE K R WL
&%%%%ﬂ%ﬁﬁmmﬂﬂﬁmu&%&fﬁmh@”ﬂﬁrﬂ
K2 AL, 1999:123-127.

Maron DJ, Fazio S, Linton MF. Current perspectives on statins.
Circulation. 2000;101(2):207-213.

Zhang ZF,Liu TG,Zhang D.Zhongguo Xiandai Yingyong Yaoxue.
1999;16(6):1-4.

KA KRR, 5K A 5 HYRE I A WAL S I ) 70 O 0t
[9]- P FE BRA R, FH 242%,1999,16(6):1-4.

Moghadasian MH. Clinical pharmacology of 3-hydroxy-3-
methylglutaryl coenzyme A reductase inhibitors. Life Sci. 1999;
65(13):1329-1337.

Wang PS, Solomon DH, Mogun H,et al. HMG-CoA reductase
inhibitors and the risk of hip fractures in elderly patients. JAMA.
2000;283(24):3211-3216.

Mundy G, Garrett R, Harris S,et al. Stimulation of bone formation
in vitro and in rodents by statins. Science. 1999;286(5446):
1946-1949.

Reszka AA, Halasy-Nagy JM, Masarachia PJ,et al.
Bisphosphonates act directly on the osteoclast to induce caspase
cleavage of mstl kinase during apoptosis. A link between
inhibition of the mevalonate pathway and regulation of an
apoptosis-promoting kinase. J Biol Chem. 1999;274(49):
34967-34973.

Hak AE, Pols HA, van Hemert AM,et al. Progression of aortic
calcification is associated with metacarpal bone loss during
menopause: a population-based longitudinal study. Arterioscler
Thromb Vasc Biol. 2000;20(8):1926-1931.

Wang PS, Solomon DH, Mogun H,et al. HMG-CoA reductase
inhibitors and the risk of hip fractures in elderly patients. JAMA.
2000;283(24):3211-3216.

Wu SQ.Guowai Yixue:Yaoxue Fence. 1999;26(2):104-106.
SEBUR . SRAK PR NG : HMG-COAIE i Il 551 ) 24 314 AT PR
RO RIR[I]. [H SR B 24 2522 53 JE, 1999, 26(2):104-106.

@27@;2 ISSN 1673-8225 CN 21-1539/R 2010 AT (1/IHHIH L FEHIF SIS ) Jditt ity

ST R KB L, AR S HAFA

ABXF, LREERIAFNH )& F, HERF .

ARAET R0 e i AR B A

Wi [E) SCIYCRMILFHATIIRGS: EEFEEE
(EH & RED)

af IR SR X5 A

fF e A RRIRELF LR IT), XTHZ
MFER. ZERFRERG] A 28T 6L

RARK SR, (FHFRY Wbt B FIET £ RE
BEHLRKPFEBRFREHARLR. £YhaT 4

EESFEZL S E ST Nk
FAE, mMAXFALIAEL LN TEA

F2 A8 L F LA IAT)? AT R
EHTHEGHT LX AT, FTAeRBR
AR AR EK AT, NRTRAA
B IFEEFER

%it k| 24 Steven Wileyst F £ &b L 49—k
I, AR KEES G e TR E,
KB ATRZINAE. Wileysl TLAT
100% fitX, 5] FAA2i16 0004,

EEEIA TFTHRARRAETE, FiiR
R AARATIAF) LA —AF 2R, BT 4
BHEAT 2 RIATIRIN, R FATRAIT
LT BRATH TR FAR . ANAA
BAZHIAELE, A THAUERFEA, A
hBHFEH A ERFATRBHFIEALFE. <
HERAERAHFNLALFFTAEHHFNE,
BEATBAAK G S, FERAR @3 a5 AR

9158

BAEZERRARK, FRATAURT 69 =B X2 A
PR 4ntq 3| B R “HEERY, HedeWiley3| Fl 2R &
69— R I FEWS R T RI360K, ETHEXFAL
FAE AL EY B —BHRLI,
BRRAR LT3 5 R E L LR
LR, EARFR, RERNHR
AR EREE, PEIEFRRIALLEELF
RAMGIAT), o R T — A AR (4
oy ZAGIP| LER—BHXFE, AARER
B LR IUE I F M E, TRAMNFAA
ELE- SO & & R AV e ke R1-E
Brh, SR, AL EREMRLHELT A E

T —A

P.O. Box 1200, Shenyang

WileyZ I, Aarufbg £ A (GHHE) Ao (4
Jay Eehie X, WA EE (EMRFLEE) X
(Ca) e 7 L4
Cell) XX Loy XF A L% 6971 FRIK.
Wiley# FIfT £ % 6 & i &% L7 LA
Bty SE, MARAE (BHEY CAARY R (@
JY. HRT, wFREA B LI RET |4
KA FA TR, doR G X)WL R L
FHGERA B ARSI .

» (Molecular Biology of the

XERIR: AFHR, 2009-01-07(A3)

110004  cn.zglckf.com



