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[EE] HIY Ry T A RE A (bone morphogenetic protein—2, BMP-2) M H: mRNA Fikf5
Wi, BIESE AT TR S ARSI RSB A BIE R . ik HR T BFARY, SRRARSERMITH 3 AN
M, HHe N, FEFERMITARZ 1 A, 2 AM 4 A, WESHE TIPS PkiE, & ik miEmA R
MC3T3-E1 Zififits55 4d JSHEIUA RNA, 306657 B K U 11 BMP-2 /1 cDNA J5 1T S2AT 588 it PCR, X774
TR, &5 HZ 1A, FRMITA BMP-2 RIXBEREFARAS 2.79 fif (P=0.0004) , KEERIH R 2.66
(P=0.001); FIZ52 1A, EAAhIT4 BMP-2 Rk m BB TR S 1.88 4%, BBMA R 1.75 4% (P=0.001); M
241, FEARMITH BMP-2 FE BARFARLR 0.86 fif (P=1.000), HARAIAE 1.04 f5. &5 ~FRMITx
BB IER.
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[ Abstract] Objective To study the effect of simvastatin on the expression of proteins and mRNA in bone
morphogenetic protein—2 (BMP-2) gene of rat osteoblasts, then confirm whether simvastatin can promote the
bone formation in rats. Methods Rabbits were divided into three groups: sham—operated group, osteoporosis model
group and simvastatin group, with six rabbits in each group. Rabbits ear arteries blood serums were collected
respectively after drug intervention one, two and four months, which were used to culture MC3T3-E1 cell. Total
RNA was extracted after four days of culture, then ¢cDNA of BMP-2 was obtained using reverse transcription and all
products were detected by real time quantitative PCR (RQ-PCR) technique. Results After one, two and four
months, the BMP-2 expression quantity of simvastatin group was 2.79 (P=0.004) , 1.88 (P=0.005) and 0.86
(P=0.926) times higher than that of sham—operated group, and 2.66, 1.75 (P=0.009 and 1.04 (P=
1.000) times higher than that of osteoporosis model group, respectively. Conclusion Simvastatin has a positive

effect on bone formation.
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1.1 —H|&EN

Jo BN RE (osteoporosis, orP) ELIEEME/L.
B 42 B S IR T SR e AN BT fE R R
IR —Fh R gt . S EEEOR, W LT
LI IALMEFN. HETEER OP BE Lt 2
fe N, BBEH N ERALR T, OP BikHRirs:
T 40% OP EH L Edr, (U E T
S [ IO AT E T 10% ~ 20%. RSB
JE R AN T sh A R IR A BEAT OPF & 1F
FER L.
1.2 SKIEENY

60 H 6 FIHvE 22 RAaiFhErE K A, R
25~3.0kg, HEWIBERKSLE Y bt
(LR A=A ATIES . SCXK (JH) 2005-0008,
SEUS A Wl VR AT IR S . SYXK (JH) 2005 -
0004. SCEGHIE ShY)TENIE N AEE 2 B, HIE
7%, HEYOK, FEFRRE 20°C ~25C.
1.3 Y RRF
1.3.1 ¥ “EfRAITH (40 mg/ /i, Merck Sharp
& Dohme Limited U.K. A==, A =4t . 110156)
I R J5E N Ak (NTX) i IBE G0 38 43 B3 5]
ALY TRARAE) .
1.3.2 FEXWEE LA UOEE FPCRILTPIO0O,
FAEY TR (KiE) ARA A, PCR{YPRISM 7300
Real-Time PCR System, EEABIAF].
1.4 XWHE
1.4.1 EESSE 60 H 6 FHvE 22 & aliflof
PEGREMLAT AT 20 H . FARMTT4 20 AR
FARLA (Sham 4) 20 K. EWTEMESE 2 )5, K
L L AN T 4% 30 mg/kg Bk bk SRR B, G
HAIE FECRREERIE YO, FTHIE R, AR
RAERRMTT 2 RBRAU NS, Z5FL 5 OREE, 25 E
BEL s Sham g HATHFREIE, $R BB EASNE 1 min
JEmRA, VIBRIERE N 2 S BRSNS R
Wi JE e . RS B AR R SRR EE 20°C ~ 25

C, HXHBE 40% ~ 10%I55 9. RJg 5 d WALE
HEZE 30 Ukg, B 1K REEEEE (50
g/d), HBKK. RiF 150 d N2Kshiser: 3 R
(AR 1H) . RJF 150 d B, 3 S2i4HFEHLh
B b A TG, IR ZE D) R AR T4
B TG AR A )5, 3 4l sh i BE LA E 18
HARAREE L. &AM M2 30d. 60d. 120d
3ANEFAHA, 6 H/H. TP T 30d, 60d,
120 d BF 4541 6 H sh 4 Y B v e sl kR i 43 1S
A, (HTRFIET LU B &SR 5)
Yy, A AL F R 6 L HE I GE A 2R ).
1.42 %4575 SdJEreiTARFHAZ, H
200 RS O AR AT R R T
10 g kb, mE A Al K 5 SRR AT, %S
mg/(kg-d)F AT M7 T4 H 20 Sgh2y (A%
AR, RRSLI SR G AR
FEF 22 SAb TR 40 ¢, FK425 1 K. Sham
2 AR PR P S i 4l
143 BHAMBENFE TAYTH30d. 60d.
120 d I A4 HHBEALFER 6 - e gl kR i 5
ETAME. RIS IR IR G 2
J& Uh, JCWHEAET A rp o sh JkEUm, # % 2h
J& 3 000 t/min 5.0 25 min, HAHIMIBGIES (A%
MEHE) , 56°CKH 30 min KIEHMA, £ 0.22
pm JEREFHIERRTA, e AR A2 .
1.4.4 HBESEIE  MC3T3-E1 4HJf04% 8 x 10Y FL4H
F 6 fLMrh, FALIAF 1.8 mL, 12 h J5H0A 200
pL AFEA AR S M, R 1k, 4
d J5#% TaKaRa [ RNAiso Plus #2445 B B4 ff 54
RNA, H 750ng RNA ¥ TaKaRa 119 PrimeSecript RT
reagent Kit with cDNA Eraser (Perfect Real Time) #5:
VEL BRI 2 5 10 5 R, 25 BT S8mTt
FE T PCR (SYBR L), BN 3 NEE, [
B L RNase Free dH20 {4 BH 1 %+ BE.
1.4.5 Real Time PCRET 5| ¥ & & K & &
B —actin—F: 5'- CATCACTATTGGCAACGAGCGGT-
TC-3'B —actin-R: 5' -GGTCTTTACGGATGTCAACG-
TCACAC=3'7"#J137bpBMP-2-F: 5'-GGAAAAGGA—
CATCCGCTCCACAAACGA-3'BMP-2-R:5'-TTCCA-
CCCCACATCACTGAAGTCCAC=3' 7% 122 bp.Real
time PCR W R/ 7 WK 1. Real time PCR HefE W
2Hor R 1.
1.5 GitFEAE

B4 SPSS Bit B T T2 ab B, 2 1]
LSRN R 7 22501, P<0.05 hZERASIT

=598



Wz, A PRI XMARSNE TR BUBTR R F BMP-2 S (R A 25

TR HPKIL, HUKAHTIE W, LA 2. WEfR
2R b I — Wl , VLA S e e, WAL 3.
B 4. BRI IS IR P 8 R8CR AT 100%
HACRMZELE 5%, BCRA 2- (Livak) 7EX1%k
P AT ab P,

2514 H, EfithiT4l BMP-2 ik i
FARHAR 279 (P=0.004) £, BT F 2.66
(P=0.001); HZ§2 1), FRAMIT4 BMP-2 %
SRR TR 1.88 (P=0.009) 1%, #pERIZ
= L75 (P=0.009) f%; HAZ5 441, #kfhiT4a
BMP-2 Fik BB TF AR5 0.86 (P=0.926) £,
BRI 1.04 £5 (P=1.000) .

BB SE AT T 250 240 10 A L B A $2 s /)N
BUTE MC3T3-E1 4iifd BMP-2 fOFEFT, 42851k
T AT REE B SAME BT A A I ARz FH A
{H.

%1 Real Time PCR R{ERMASH
Tab. 1 The procedure of real time PCR

JE il (pL)
SYBR Premix Ex TagTM I (2 x) 12.5
PCR Forward Primer (10 uM) 0.5
PCR Reverse Primer (10 wM) 0.5
c¢DNA 2
RNase Free dH20 9.5
Total 25

Disscciation

ARNEavE

Bl 1 Real Time PCR R 25
Fig. 1 The procedure of real time PCR

B2 2%IRAgHERER Rk E
Fig. 2 The electrophoretogram
A: B —actin; B:BMP-2; M:DL500.

Fig. 3 The amplification and dissociation curves of
B —actin

E 4 BMP-2 i3 i £ FIG0AT i 2
Fig. 4 The amplification and dissociation curves of
BMP-2
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‘¥ . % F  (bone morphogenetic proteins,
BMPs) ZH A4 KK+ B (transforming growth
factor B, TGF-B) BEWEM G, B—FREZM
I TR P 1) 7 3T A L S A e 9 5 1
BMP-2 J& 520 i B 8% 7 BMPs FP g 85— Bt
BMP-2 B F8 1 BT 1A 200 B A9 434 5400 1 i i
RAHRLE oAk, SMEPERE A BMP-2 BEAEHEA N &
TE RS W5 & B, BMPs 3 138 11 5 240 i 2 1

I TN TR BMP Z AL 4051 & BMP {55 %% S8

B, HAFSHEM FEaRE 24 (D @il
i Smadl, 5. 8 M5 AL Smad M, Hrh
RUNX2 ( runt-related transcription factor 2, X %
core binding factor alpha 1, Chfa ) BEEhE
B E AT (2) A5 p38. c—Jun & Ak
RIS (c—=Jun N—terminal kinase, JNK) F1ZH
A5 S 8 B E  (extracellular signal-regulated
kinase, ERK) 1E W B 7> 2 505 1k 8 1 i
(MAPK) 3 0. [5 it BMP-2 57K P (48 5 4
YIS =gl 1B e i A A= g

TEAWEFEH, 3 AN B BRI 25 SRR s £k
VT A0 MR35 BMP-2 /K- R F AR 4L A7
41, (HIZFEE RS, 258 xRk &g g
B R T DUUE B & S R T T 2 R
B LY XS T/ 0N BB R B ) 8 o 40 6 1) s 400 i A
A ERON, , AR B A 7T 0 B BT g A 1 Fr 1)
WA RA @ TR EFER, APe R K
W1 25 B 5 R L X T/ BL MC3T3-EL 41 i
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