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Effect from simvastatin on osteogenesis of the lumbar vertebra in

aging rats

LIU Ming, ZHU Zhen-an, TANG Ting-ting, YU Zhi-feng( Shanghai Key Laboratory of Orthopae-
dic Implants, Department of Orthopaedics, Shanghai Ninth People’s Hospital, Shanghai Jiaotong University
School of Medicine, Shanghai 200011, China)

Abstract: Objective To evaluate the role of simvastatin in preventing and curing osteoporosis vertebrae by ex-
amining the effect from simvastatin on osteogenesis of the lumbar vertebrae in aging rats. Methods Sixty 15-
month-old male SD rats were divided into six groups: the control group (injected with normal saline for three
month) , the baseline group ( executed upon the gastric irrigation) , the simavastatin-treated group ( gastric irriga-
tion with simavastatin at the dose of 5, 10, 20 and 40 mg/kg/d, respectively, for three month). L4 vertebrae
were checked by Dual-Energy X-ray Absorptionmetry (DXA), Peri-quantiy CT (pQCT) and mineral apposition
rates test. L5 vertebrae were checked by mechanical compression test. Results The value of DXA, pQCT and
mineral apposition rate of 10 mg simvastatin group were slightly higher than that of the control group, but no sig-
nificant differences were found between the two groups. The bone material properties of 10 mg and 20 mg simv-
astatin group were better than those of the control group, with no significant differences. Conclusions Although
10 mg simvastatin group (equivalent to 12 ~24 mg/d for human) seemed to have better properties than the other
simvastatin groups, but there were no significant differences among these simvastatin-treated group. It is indica-
ted that simvastatin doesnt play a positive role in promoting osteogenesis of the lumbar vertebrae in aging rats,
so it may have no preventing or curative effect for osteoporosis of the lumbar vertebrae.

Key words: Simvastatin; Osteogenesis; Aging rats; Osteoporosis; Biomechanics

W s HHEA:2012-01-08; &[] H#F:2012-03-28
E€WA: [FH AARIAIESTH (10ZR1417600) , - HEH 2 5 pi R A 4 (150206) .
BIEE  RIRZE, Tel: (021)23271699-5581 ; E-mail ; zhuzhenan2006@ 126. com,



EREMNE %2785 F6H 20125128
620 Journal of Medical Biomechanics, Vol. 27 No. 6, Dec. 2012

7T 25— MR 259, )& T 3
- R 3 - BB BT A A (HMG-COA ) i Ji il
SIS0, A E A o A [ A A PR i HMG-
COA & il FHBE IR (MVA) Y728, T AR AT 55 119
%2 B i 26 11 (LDL-C) 97K F- " o Mundy %
1999 AFHUCHRGE 1M1 28254 BoA e sk Ui
IR AR, MR AR TT 2R 25 M o T e 2k P
ISR A BRI AR . FRTI PR P ST e 2 /Y
JE VAT , BOR R AL TT AR DR TR 52, BAT 5%
MBS R S A AR, S AR T T AE AR ST 3 4 i
R B o T A LA R B 23 PR B
LI P BB UE S AR A TT 25 25 e 14 i 3
IR R NI e 4R BE A L AT, B T A
JIT R B b AR ME AR R R A RO R, 2
50% , VNI MERE (A R BT 5000 G 00 58 HLAT H5 0k 95
(I RIS o ARBTSERERE 15 A i 9 2 47 EE R B
AR R (I RO AR TR ) , ARG AL 7T 2
25 4 i R P 16 A5 R 2 B L B e AN )
FREE S ARABT T, WL X REARARE (R 1 L D RE Y
SN, LU REAS FS MU PPAN S (A TT X B BB A A
AR R 1 A e B TR BB iR 1

1 #RFFTE

1.1 XIezh¥

14 F i SPF 2% SD KB, i e &% i
BK SZ45 g4 e it
1.2 FEZEMAA

XLAE X 25 % B A (HOLOGIC, 36 [ ) |, Jil Fil &
it CT (XCT Research SA, fE[=) , Jj fg M4 £L ik g2 HL
(LLOYD EZ20, %% [® ), fif 41 21 4] K #l ( Leica
SP1600, 2 ) , AT Fr (UM RV AR, 32 E) L, 36
FRPUER R (FeFeh 2, i) .
1.3 SLIzh¥iRBE T R 5T 4H

14 1M SD KB 60 H, 2878 8 17 kL (Ca
0.5% , P0.4% )MFE 1 > H G508 15 AR

FARABTT R DA A BEER K i BUR B R L, U
BBC, 530 5.10.20 .40 mg /kg/d 4 &, 15 H
WA SD KRR 10 H A5 ] 4 ) B (7

RS R A BRER K ) FIFELR Al it 6 4. FlEdl
FUT REZH SRS 0] 3 A, 18 i B Ok o 4k
T HE PR BT ROAL SR o 45 20 3l i) 35 101 1)
PRI R DA A 2 5, B DL 2. 5% T T %2
BRI B EOAE AR BETT 12 d K 2 d I B P R v A
IR YA ER 25 mg/kg,
1.4 WEIIR
1.4.1 gk X KB % AN SHYALsEs, B
55 4 EHER FHBURE X 2l % B2 {X (HOLOGIC, 3£ [H)
#4785 % (bone mineral dentisty, BMD) il &, #
MJEE A 70% K ,4 CHEE .,
1.4.2 FABEEE CT(pQCT) #nl ik 70% ks
[#1 7 55 4 MR A pQCT, 9T 25 0. 8 mm, 73 H#5
0.09 mm, MEMAR: IE R, KNG E T 4 CHR
o

K46 bR S B & & (TOT_CNT) , G % ¥
(TOT_DEN) , M TEFL(TOT_A) , /NZH & & ( TRAB_
CNT), /N B % Ff ( TRAB _DEN) , /N % & Thj f1
(TRAB_A) , J¢ BB &% & (CRT_CNT) , J¢ o B % J&
(CRT_DEN) , fz 5B A (CRT_A) |, jz JitJ# 2 (CRT
_THK_C) , ¢ Fr B 4ME K (PERI_C) |, J it B N A K
£ (ENDO_C) , X Y. Z 3 /™[] B ASE 40 15 58 J3E ) 2%
PERE(SSI) .
1.4.3 RBASALROIERFLRARENT 54
JEHE 2 B DMK :80% \90% Fi1 95% TikE 45 24 h,
H i 100% 0545 48 hy —HIZRE W] 24 h 4l 1 L
% FH R (MMA) 32360 3 d, N4 12 H IR ( MMA) +
1 g i SE AR T (BPO ) 123 3 d, FHY P s R Y i
(MMA) +2.5 g it AR BE(BPO) 1231 3 d, 3% &
37 CHAHN R [Mb, EHLAY) 7P A % 50 pum,
Image Plus 5.0 T15 U R bR ic AL A1 FE 25/ Fric ]
B ]
1.4.4 Ayhxale WS EHEA -20 CukH
TG R B AR, B 25 SR LB, DA i e
Sk R W v Ry ELARSEA T B, AT 40 R 3 i) ) e sk
MR R 1R N AMEFIRER S B, B T2 8
-6 b AR RS R R 500 N, Finafr 5 N, ok
NAE 3 mm, IEHLINZEEE 0.5 mm/min, 3% & 7
i FFEZE 60% MkE SR,



X 8,5 FRATIHERXREEERAT NI

LIU Ming, et al. Effect from simvastatin on osteogenesis of the lumbar vertebra in aging rats 621

1.5 St

JHISPSS 11.5 Gt HfFat 47 i R 07 2K 5,
BP9 22 5 Tukey 35 HLHE, P <0.05 O {2
FRS o

2 #R

2.1 WeEX&LBEENE

2.1.1 #221 VS x4 10 mg 4 BMD % T-Xf
MR LA A A IR T X R AL o 5 mg 41 5 %) |
H2ERWE (P <0.05) , HAHMNEH 25
2.1.2 #%4009 40 mg 4] .20 mg 41 .10 mg 4 b
FH T R BMD & [ FH#E#,5 mg 41 BMD W R B,
5 mgZH A BMD BB AKT 10 mg (P <0.05) , H 4
ZH IR JC T 25 5

2.1.3 A% VSsHma X HR4] BMD Ik T3tk
HETHEZES(ILED)

*1 BEERTAENE

Tab.1 Values of DXA and mineral apposition rates

51 BEE/ (g em™)  FRUUERE/ (pm - d7")
5 mg 40 0.177 £0.011 2.82+0.31
10 mg 41 0.199 +0.009 * 2.95+0.22
20 mg 21 0.185 +0.026 2.83£0.27
40 mg 21 0.189 +0. 007 2.62+0.15
Xf IR ZH 0.199 +0.012* 3.08 £0.24

HLLRH 0.216 0.01

HWex 55 mg ML, P <0.05

2.2 pQCT ##7(E1)

2.2.1 #AFAVSEE HESE KFEEEE
IR i e X R 2 B vy, G PO S 5 xR
55 mg EFEE, HAMHRTHE LR, BE%
JEE TR S0 28 B X B ZHAIR T 10 mg 4, L2 ] JE A
B2 R A T IR A, 5 20 mg 21 25 70
o RVE TR R T RRURIAL 5 B T AR IR 4 i
i, A BB T A 25 5 mg 4l 22 57 o 3%, -
AL TCPA i 25 5 o UL 4 5 B X A A g, (L
41 [R] JC A i 22 5%

2.2.2 AF4wmE RE R RIS T,
10 mg 2 7 55,5 mg 2 W FF 43T [, 4108 Jo B e 22
St U A B 10 mg 2 fm, (AL TE) JCH I 25 57

P T i S AR A 1 B, 40 mg ZH 5,5 mg
5 H AL AR 22 55 0

SEEEE 10 mg 5,5 mg A iRfK,5 mg 4]
5510 .40 mg 21 22 57 5 25 5 A I % i ) et AR A1
Wik S5 mg ZHIFAG TR [, & AR T ] 25 S5 K o
AR AN, C B 225

B SR 10 mg 4455 , 20 8] JC I I 22 57 5 WA o
B S mg HAHAL,40 mg 4 A% 5,5 mg 2405 HAl
AR 25 5 i 25 B2 OB IR 5 mg 41 f Ik, 40 mg
Yl der , AR o225

PR 48 B 10 mg iy, A LRl B2 572
2.2.3 PR VS A& FELLANN TS SR
B S ARG X BE AR, AR T bR i KT e (1
41 [R) JC A i 22 5%

25 LTk 10 mg 3 i 4L 7E 25038 b A T
b )R 2 )% R 2E AH B A A B I e 1Y
B AL FEZR A 2B R bR A TN R
2.3 HHERNE

R BR AL BE T R VR s i S b R DU A 2R | [i] B e
1] 10 d, XU AT HE B8 3R i A D UB o, B3k AT g sf ]
B fb iR, 50 R, X R TR R e iy
10 mg ZH W1 HoAth 5] 8 41, {H 45 40 ) G B 4 22 5%
(HF1),
2.4 EYHEMK(HFE2)
2.4.1 # B VS M (A BAL T
10 mgl, H'5 5 mg 2125 55 W 3% s N (BN LG T
10,40 mg 21, {H 41 i) TG 25 5 5 W) 32 00 300 42 A5 {0 %
HRELIAR, 55 5 mg 21 22 53 0 355 g i 5 o B (i X AR
ZAMRTF 20 mg 4, Hop  BEEEXT IR 5 5 mg =5
35, HARA R o 22 5
2.4.2 Az far fE R R O T
5 mgZH PR T F%,5 mg 41 10 .20 40 mg 41 [H] 2% 5
& 5 o (B KA 3 0 2 T R g A R T2 5
I 2 i 751 R AR T i R A (HL AL (R TG 25 57 5 i A
TP G 2 T B, S mg 415 10,40 mg
K5 fe i 50 A 20 mg 41, (HALa T

£,
2.4.3 b VS Hkn JLLR 4 A N S E
fRTF X RELH  HAFR AR T BB 4 Hovp, 4 oy 3

LA 0 IR 22 S 3, R AL TR I ) (2 22 5



EREYMANFE $21% F6H 2012F128

622 Journal of Medical Biomechanics, Vol. 27 No. 6, Dec. 2012
-~ TOT_CNT -~ TOT_CNT -~ TOT_CNT
= TRAB_CNT = TRAB_CNT = TRAB_CNT
30 — 1200 - 45 - o 35
- — - - i - SSI
25 CRT_CNT & 1000 CRT_CNT 431(5) CRT_CNT g 30
2 20 £ 800 o 30 - 25
£ : E 25 20
E 15 o 600 M £ % R
Z £ — 3 g IS
o =
P oEe g;.?f.... A
S5mg 20mg X IELR 5mg 20mg hfHE FELk 5mg 20 mg XM Lk 5mg 20mg N FELk
10 mg 40 mg 10mg 40 mg 10mg 40 mg 10mg 40 mg
(a) HHEE (b) B (e) BHHH (d) BERLE R

1 FEHE 14 pQCT 5347

Fig.1 Analysis of the fourth lumbar vertebrae by pQCT (a)Bone mass, (b) BMD, (c) Bone area, (d) Simulated bone compressive

strength
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Tab.2 Values of vertebral structure and material characteristic
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