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[ Abstract)
bone formation. Methods  Equivalent calvarial bones taken from neonatal rats or aborted fetuses were cultured in

Objective To investigate the biological effects of simvastatin on osteoblast differentiation and

RPMI 1640 medium which contained simvastatin{1 p mol/L) in experimental group during culture, osteoblast dif-
ferentiation in different conditions was observed and compared. After culture, morphological changes were observed
and osteoblasts were calculated under optical and electron microscope AKP and BGP levels in culture medium were
assayed. Results Compared with control group, osteoblasts in the culture with simvastatin grew well,both the new
bone volume and the number of osteoblasts were significantly large( P < 0.01) , the levels of AKP and BGP were el-
evated, and,under electron microscope the osteoblasts were also in active state with few osteoclasts. Conclusion
Simvastatin has prometive effects on osteoblast differentiation and bone formation in vitro . Statins may be a valuable
drug for preventing and treating osteoporosis.

[Key words] Simvastatin; Osteoblast; Bone morphogenetic protein 2; Bone formations; Osteoporosis

BRANIEE Y BB ENABIRAE,
FR-FEBHFRRHFERATERABREL 2
FERWHY—EREN SRTRENRS E—.
ZHRBESMTR B BIT R Y (statins ) FE S YA
SPEAFRIBBER R B E BRSO ER, BH R
N A Y BB BIMET EALERERLT
I ARABIT (Simvastatin, FUMH R AR 25T R 4) 337

YEH B4 1150001 MR BEBE A K 55— G oK BE 2 B b &3 L
(FERK QR RPN HER) ; WA CRE)

ARREKES LS REORMER, 28
RKEW IR R BB H XABIT XA Y3 AXKB
H AR ST B R B TR AR GE

RERAE

1. BHA BRI - XEAET , 9B S5 d
R EAM 18 KBTI RILME, 2XHE% RPMI
1640 BEFR WU 2~ 3 KB, PSRN 1 mm
x1 mm K/NER 2.5 mmx5 mm K/PEHRE, X8
4y E T & 10% 04 4 m i (BSA) 5 RPMI 1640 L1


http://www.cqvip.com

T EHBRRNEE 2004ES AL 10E%E 28 Chin ] Osteoporos, May.2004 Vol 10, No.2 231

B H (EARAMEIT 1 pmol/L) FIXE AL SE M,
£ 37°C .5% CO, AR W2 A8 3L 5%

2. ¥ MALEIIME B HEMEMREE
EEHETRERAARMNESREKTR., HF
T7dE, BEHAHARQ.5 mmx5 mm)H BEEY A,
LEH RBEAF THETRBETHTES %
WREE , 3t B B 3% VR 52 3L o 0 B9 1 B R BB (AKP)
EEHEBCP)EHE,

3. AR MEHITEREY A + s R, 8
RABARN BRFITHITLTR,

& R

1. A BT ESERE BFOEM 1~3d,
TP £H ¥ AL R /) i (B A 4 M 8, LA S I R B DR
Eo BESEIR A RE K, X R0 M AT IR OE (R . B
F3~7dE, XRAFARL A BEMEE KTEER, 7T
AXREBREBGE L H VAR, FHEER G, &

B, Famfad i, -4 At REEKRG,
HREAE, T RARRERKES BE), TR
KERLEAM,

2. AAREERE . THETRERLALT A
RTRAMBARIHAESEER, L FEK
REFEZ ,MBARBARAR LY, BTEE,
WEL, AUMRUEFRASTHAEEE, CXNFE
MR ERAE L, BHBETRE, TREXKA
B BLE R 5T W R TE 80 SN TE , 40 B K T
[, 5 F 40 B 89 Jo o ) — Y, L e €5 3R 43 BT 4, B
EAEFEMARF MRk HEmm RN, &/RE
BRE BEFARLSR, TERAWBREARERBE,
e AR R Y N ¢ ] RT3 Tk
RAMFABTEREBAHE,

3.RFTAdELRARBAEFE S AKP &
BCPHIELARNE 1,

21 KBREBILASFESHAEE B &M IEFRF AKP,BCP K

FAEBHREE BB 4R AKP BGP
H

: A (mm) (1~/0.3 mm) (u/L) (pe/L)
xR () 8 0.16+0.02 64¢3 157 £ 29 0.05+0.02
ERAK) 8 0.25+0.01" 98+5" 228+ 28" 0.13+0.04"
xf B (B L) 8 0.2710.03 9%+ 4 139 £ 26 1.17+0.32
ER4(EIL) 8 0.32+0.02" 112£6" 200 23" 2.00+£0.51"

H.E5xBALE" P<0.01
o @ AR ERLY EREREERKBETFRE

fRITRAGYR RO Z KM HEK—E
MERsZ5Y, & & — b HMG-CoA B JEREMHIH, O R
BEEE  BEERTNZ 2N, EEk , BHME
HARRRAEGWMEAR) ZHIEREIBIER, 08B
CMERR RBEMRER FUSHE BT EERR
DA T B B 9V A . 1999 4E 12 H Mundy &0V 3
MG THRITRAGYRERAR AR L RFE
EHBMER  BERTRITRFHRAREGRVE R M
TEAGYTTURKERABEITNERE,FE5E
. RATBR T X #FAE KRB AL #1T T H%HF
WS, BAEE R SR EXTE R AT 5] 7 LA
FHANRRER#T TRERR,FMET HE
FHALABE L EARBFHEF, B3 T 5 Mundy
EMRERME—BIER,

HAM R R R, 7T 2P 7] 88 = E i 17 BMP-
2AFHAMBERMERSHWHERE, BMP-2 £
— MR AR B AR B S-S WETF, 58l

FHR—R. ITREGHEEMERKBETFREFHR
FYRHM—2R T, S E A KEF (ICFs) |
BAgEMRA KA T (FCF) R /MRBEHEE KEF
(PDGF), XEAEKHATFHRETEERSD, A EFRK
RUAEREABRRE R, BERKBEFREFRE
MM EE FIRBE R B OBk, X2
BB RI BRI E AR ER LTS,
ES5EEENBIREARNERER T AL
WA %, BMPs AT LABNIR BB M 201k, B35
FEEEMEA NI BARREANELREEMR
Ml EL A BMP2 A FH YRS E
HA, FRBRMOEEFBEEBMER. RITWHFR
BER,SIFRILEFERBRABALAERE, LR
4 AKP K BGP B3t A ML BB (P <
0.01),7 AKP X BCP B A KB B AMEHEMNE
Bigtr. MA¥E AN, FRMITTRE/S 31 T BMP-
2 BB RABNE, T BNGR 7 BB 40 A9 1%

(FHEE 157 )


http://www.cqvip.com

ARG 200455 HE 1058 28 Chin J Osteoporos, May. 2004 Yol 10, No.2 157

i3 4 0 9 A SR PG R D6 T 4 e A BB R BFL
LA R ER, 8 ~ 12 IR &, 5k
BRI S, cPCY4~6F, R HEEH.8~
12 R, 4 RE5 B BR () JBE T £F 4 045 b 0 3 B0
Z, UE=FMEAMEHS5HEEER02HENE

Be ZEFERF P

(e B

—a—

B3 B MR R kA
BEds )

Bo BRHEEH SHHH
W00

wo®

B SR K (nHAC) | J2 T 07 A 8 0L il R
MR R ALY . R AR A 200 R A T IR N
R, 7E 75 -8 5L 7 0P R R, 8 PH{E A 3R
REGESHB. WHEA T B4 & A R
9 HA, SR, A RH g R B, L4515
PRS- il [ ER e e IR 3 1A
JRIERE LY L ol 5 R AR AL, o, il

“HEEAEAR RN EZAERMBARYS
FIRMA R A9 = HEFL R M 45 250, FL#8 2k 50 ~
300pm. nHAC Ay —F 3 B i) £ L 0~k 6 8, Lt zh
Bl ok T 0 A5 RO ] . SEIR R, 8
Fr LB e A58 JR] A0 26 A ) £ 4 481 1) B L A HE B2 IR L
e A B R ESNRAREE W, I 88 F D
SR R, A D R T A K B A M HE B B
B h 58RO TE SRR, AR BE A
iR R A, bt EF 21 20 R0 BT A AR, 4 3 B BT L I
IR 4 4% 56 17 HE 3 I 30 8 RS, 6 I P AT L 4 A
BomEEe. FEEas aAm EFhgEms P
KASEEFAmMEEMHLS G . AR FEY nHAC
Hl Bio-Oss 5 CPC A [A], GiPI & S AE T (L ZFLHELR
R, XFEZILERSWRES AT HEANE
RESUNRREHMm P EEREA. HEbH £
FLEEZRS oy THEM S NA ZE. nHAC
Bio-Oss W H FF A BLEM, HEMEE S HUA
nHAC i AW Bio-Oss, 1f] #] 12 0 £ #if Bio-Oss i},
HKF,nHAC 5 CPC # HL[F M LB K. Bob, 1
nHAC i WH TR E M-SR, oHAC BT
AGHAFS FHES THRELES — ENEESHE.
WS — . RERIE T B R 40Kk
B EYHEEEE S S0, B — b8 0 0 i
HHEAMH .

BH S H G REE TR E NS R BN
Hf

2 F xom

1 B NS ST B b B IR ALK B G BB A BT
- B AR T A, 2003,25(1) :36-38
Du €, Cui FZ, Zhang W, et al. Formation of caleium phosphate/ collagen

()

composites through mineralization of collagen matrix. J Biomed Mater Res,
2000, 50 :518-527.
3 Weiner 5. Wagne HD. The material bone: structure-mechanical function
relations, Annu Rev Mater Sci 1998 ,28:271-298,
(O H 81 :2004-03-19)

(355 231 70)

B A B B T I, (6L FER G A R BIL o R B
ARG R, T 28259 A B Ak BB fig T
B T A A EEAE 25900

2 F X W

1 Mundy G, Garrett R, Harmie S, et al, Stimulation of bane formation in

vitre and in rodents by statins. Science, 1999,286: 1946-1949,

Mundy GR, Bovee B, Hughes D, et al. The effects of cytokines and
growth facters on osteoblastic cells. Bone, 1995,17:17-755,

3 Harris SE, Bone wald LF, Harris MS, et al. Effeets of TGF on bone nod-

>

ule farmation and expression af hone morphogenetic pratein-2., osteocal -
cin, osteopontin, alkaline phosphatase and type 1 collagen mRNA in pro-
longed cultures of fetal rat calvarial ostenblasts. ] Bone Miner Res,
19949 :855-863.

CHCHE H 4 :2003-09-01)


http://www.cqvip.com

