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[ Abstract]  Objective To compare the efficiency of single or combined application of simvastatin and risedronate

sodium on a disused osteopenia rat model with tail suspension. Methods Thirty 12-week-old C57BL6 mice were assigned
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to five groups of six mice each: control ( A), tail suspension (B), simvastatin treatment ( C), risedronate sodium
treatment (D), and combined treatment (E). All but group A received tail suspension, and the groups were treated with
the vehicle, simvastatin (5 mg/(kg-d) ), risedronate sodium (1 mg/(kg+-d)) or a combination of both, respectively. All
mice were sacrificed after 3 weeks. Micro-CT was performed on the left tibia to determine the bone mass and microstructure
of both the trabecular and cortical bones. Three-point bending test was used for biomechanical analysis of the left femur. The
right tibias were subjected to RNA extraction and PCR analysis of OPG and RANKL expression, and the right femurs were
used for protein level detection by western blot. Results Micro-CT: BV/TV and Th.N in group B were significantly lower
than those of the other groups (P < 0.05) , the Th.Sp in group B was significantly higher than that of the other groups. BV/
TV in groups C and D were significantly lower than those in groups A and E, while Th.Sp in groups C and D was
significantly higher than that in group A (P < 0.05). @ Biomechanical test: maximal loading and the elastic modulus in
group B were significantly lower than those of groups A and E (P < 0.05). @ PCR: the mRNA level of OPG in groups C
and E was significantly higher than that in group B (P < 0.05), and RANKL was expressed significantly higher in group B
than that in group A (P < 0.05). @ Western blot: the protein level of OPG in group A was markedly higher than that in
the other groups (P < 0.05), OPG in group E was significantly higher than that in group B (P < 0.05), and the protein
level of RANKL in group A was significantly lower than that in the other groups (P < 0.05). Conclusions Tail

suspension caused bone loss and deterioration of bone quality in mice, and simvastatin combined with risedronate sodium

treatment showed more substantial attenuation of these effects than treatment with either drug alone.
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(3L) 2015-0038] . ABIFE b M S5 2 My 1 Ak 34
T, B AF G AU B TR 2 S S W B2 B 2%
Y RH OC L 8, 3 W 52 56 4 PR A R B g S O
LX201809 , H B IR S B W) 18 FH Y 3R (9D AR
AL I 257 NGB SC IR, il 48 15 84 5 4 HE I 7 ]
/N Z DI RERRIEAILIE AT 175 5 R B, JRR T 245 ) 8y S
e, AR & 500 mL/min, ¥R 1. 5% , 4bFERT 5
HAbsh bR E
1.2 EERAFSEHE

S (R BOREA B A IR A A ) 5 F
FEREREN (ACZOBUE 2000 ey A IR 7)) 5 S ARy T
(ISR 25\ A BR A F A4 7)) 5 TRIzol ( Invitrogen ,
%) ;TaKaRa ¥ % 5% 1071 £ | Real-time PCR 17
B (REFEAEDARZA]) s BCA B 1 R BN 120
(@R EYHARARATR) /N OPG (EH
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WEPT R =P (£ E SAB AR . A ALKZ 3
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Index, SMI), KFBiE M IMAEHR BV /TV  F iH 5
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1.3.3 AW el
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nL; Real-time PCR JZ I 55 4:95%C 30 5;95C 5 s;
60°C 34 s, 3L 40 DI I AARAY WY Cr fH,
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% 57 -CTGATGAAAGGAGGGAGCACG-3°, T ijif
5’ -GGAAGGGTTGGACACCTGAATG-3" ; GAPDH |-
% 5° -GACATCAAGAAGGTGGTGAAGC-3" , il 5’ -
GAAGGTGGAAGAGTGGGAGTT-3" ,
1.3.5 Western blot
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2.2 E¥hZE

B4 CH D4

Group A Group B Group C Group D Group E

B 1 /NREEE micro-CT =4k # ]

Figure 1 Representative images for micro-CT of mouse tibia

F1 JBEPEB R RE micro-CT M5 (% +5, n=6)
Table 1 Results of micro-CT of cortical bone in the middle shaft of the tibia

Xof B ZH FEAIZH FAALITH I ZE IR B 2 KEIRITH
EEE2D (A4l) (B4l) (c4l) (D 4l) (E4)
Indices Control group Tail suspension group Simvastatin treatment Risedronate sodium combined treatment
(group A) (group B) group (group C) treatment group ( group D) group ( group E)
PERAS I E
" ‘ﬁ’/‘i\(]%) 0. 69x0. 02 0.61x0. 02 0. 63x0. 03° 0. 630. 02° 0. 66+0. 03>
g
R ﬁff:(“m) 230.3x11 213.7%10.5° 214. 818, 5° 225.1x14.8 231213, 1™

.5 A AR, P<0.05;5 B ALHES,PP<0. 05,5 C 4IHEL, ©P<0. 05545 D 4 HEz, 1 P<0. 05,
Note. Compared with the group A, *P<0. 05. Compared with the group B, "P<0. 05. Compared with the group C, *P<0. 05. Compared with the group D,
1p<0. 05.

T2 BT micro-CT HTZ5 R (% +5, n=6)
Table 2 Results of micro-CT of the proximal tibia trabecular bone

Xof B 241 BRI FARALTTY FZE IR BN 41 KERIT U
Eistan (A4H) (B4) (CH) (D) (E4)
Indices Control group Tail suspension group ~ Simvastatin treatment Risedronate sodium combined treatment
(group A) (group B) group ( group C) treatment group ( group D) group ( group E)
L2 T 2%
Y 'e]“;i’]‘/‘i(]% 0. 180. 02 0. 080. 02° 0.11£0.01* 0. 11£0. 02* 0. 140, 02>
JERANETIY =) -1
" /J\”%%Zlil (mm) 6. 16+0. 37 4.92+0.75 4.34:0.82" 4.39+0.97° 6. 020, 84"
SN B R
A ”f‘ﬁ< bm) 43.13+3.94 33.5529.7° 41.58+2.9" 41.4126.17" 41.5324.29"
NS
Rl %6’1‘1&2?( wm) 152.56+9. 1 235.27+38. 2 213. 8+40. 8* 217.02+60. 1* 163. 7+22. 03
P AR BT,
Dﬁ*i%%ﬁ 1.91+0. 27 2.45+0.31° 2.53+0. 14* 2.27+0. 08" 2.28+0. 26"

W5 A M, P<0.05; 5 B 4 H#, "P<0.05;5 C HH#H,P<0.05; 5 D 4 H#,1P<0.05,
Note. Compared with the group A, *P<0. 05. Compared with the group B, "P<0. 05. Compared with the group C, P<0. 05. Compared with the group D,
1P<0. 05.
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2.3 PCRE&MLER

SEBF G i PCR /A 45 SR W, OPG 1)
mRNA FIA7E C.E AR5 T B 4 (P<0.05), H
AU IA] LR WL s 3 2 5 (P<0.05) ; RNAKL 7£ B
HEEBESHT A H(P<0.05), HA4H b A A
LB #2253 (P<0.05) , W4,
2.4 Western blot # il 45 R

Western blot 7381 OPG . RANKL 2% [ 5 45 5 5.
78:0PG TE A YRR % = THRE L (P<0.05) ,E
HBEHT B4 (P<0.05) ; RANKL 7£ A AR5 T
FALTHARH(P<0.05) . 4nf& 2 Fin,

3 Wit

SR T s A W R v 22 DL 0T Rib R 11

B EEE R LA ks R R R
AT RS, — Bk AT, AR R T B
FREHRUTE TS, B RTR T2 FH P B R A 0 &
MR ATy R R i, A R B T 7 R M AE B IR R
Hh JE N B R 1 B L, R BUS N ik
PAE I MR VRS R = Wi R NSRS
R gE 2 =R R R Il TR
AL Micro-CT 43 M1 & B B 78 /N BUE i N B,
ZEFIR AR R 1K RANKL ik K F ¥, 0PG 7k
SER YA BN AR [R] B A A T T R RN IR
TP X A R 4 R — 8 TR E
S E AR T2 50 W 2 RANKL S % B
WG BRI S 80 B R E ML

RI EWIIERNER(x 25, n=6)

Table 3 Results of the biomechanical test

Xof HE2H FEARIZH FHAMTT HIFE IR B 4 BREIRITH
£t (AH) (BH#) (CH) (D) (E4)
Indices Control group Tail suspension group Simvastatin treatment Risedronate sodium combined treatment
(group A) (group B) group ( group C) treatment group ( group D) group (group E)
= s
Eijt%kﬁ 21.1+2.7 12.5£2.2° 13.4x1. 6° 13. 6£2. 0° 15.1x1. 4%
Maximal loading
A I
9@ o 7.120.9 3.920.6° 5.3x1.3" 5.1=0.9° 6.2x1.5"
Elastic modulus
T4 A 4, " P<0.05; 55 B 4116z, " P<0. 05,
Note. Compared with the group A, *P<0.05. Compared with the group B, "P<0. 05.
F4 PCRIGMLHR(x +5,n=6)
Table 4 Results of the PCR analysis
Xof B4 KR 2] FARATTY I ZE IR IR BN 4 BRAIRITH
N (A4dl) (B4) (c4) (D4) (E4)
Genes Control group Tail suspension group Simvastatin treatment Risedronate sodium combined treatment
(group A) (group B) group (group C) treatment group ( group D) group (group E)
OPG 1.00+0. 17 0.94+0. 14 1.17+0.21° 1.11+0. 18 1.17+0. 20"
RNAKL 1.00+0. 16 1.29+0.21° 1.2+0. 13 1. 12+0. 19 1. 1420. 15

.5 A 4,2 P<0.05; 5 B 4l 104, P<0. 05,

Note. Compared with the group A, *P<0.05. Compared with the group B, "P<0. 05.

1.0-
= 08
A B C D E B
OPG e s s s [1@5 0.6
vl
RANKL s - - - Jﬂéé 0.4
Eo
{B-actin | _— - - Z
“ % 0.2'
o

0.0-

W5 A A, P<0.05;5 B 4 H 4, "P<0.05,

OPG RANKL

B 2 Western blot 45 5
Note. Compared with the group A, *P<0. 05. Compared with the group B, "P<0. 05.

Figure 2 Resulis of the Western blot analysis
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e M 25 L, 22 TR I B SRR KA
Jof FRCR BE AT 55538 B A 55 T8OUL 45 #a) S BOR stk
B 5 5 1 6 B AT (3 2200, L i
2420 ,0PG Fl RANKL £ F1/KF-09 20 M ds & 38, Bk
2542 OPG Rk M VE T 2 . 7E—J0UHE K T
RS R K BUR BB AA LR (I 5 rpoh | AR
FERERENF I — & R B T ER B A I
AR VT A T A B Al ) ZE B R A e I R B AT 1
RRD

SRINT ARV BT 25 ) 5 O 48 FH O AR g A &
SRR, L G ol feft R ) S IR 1R AR L, 4
AR K2 S5RIZEREIREN A I I AN AR Wl 2 B AR B

JRBAA B AT A A R, AR TR T Y
T SR IZEH BN B T BORCR M A T 2
AIBFTEUESE AR o oh , AR 1 — 5 1 Jey FR
Yo B, PR 2G I R SRR R R AN
FRIEEC FE A PR FIRCR, , A HEBR BE A 25 W30 i iy e &
BEHITT5E o BeAh ARSI RIETHIR G /12507 %8
AL e R BB A T BURCR , H R i ik AN BESE
S VNP N = g /A S U i el D E SV R
— MBS PR R A e PR A DTS 8 EE R IR, 5 2aAT)
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