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The effect of strontium etidronate on the biomechanics of rat lumbar vertebrae and femurs
LI Cheng', PEI Fuxing’, YANG Jing’, SHEN Bin’, ZHOU Zongke’

1. Department of Orthopedics, the First People’ s Hospital in Chengdu, Chengdu 610000

2. Department of Orthopedics, West China Hospital of Sichuan University, Chengdu 610041, China

Corresponding author; PEI Fuxing, Email ; sclicheng@ 126. com

Abstract: Objective To investigate the effect of the new compound strontium etidronate on bone biomechanics. Methods

Using ovariectomized SD rats, the effect of didodium etidronate, strontium chloride, and different doses strontium etidronate on the
femoral and vertebral bone biomechanical property was dynamically observed and compared. Results The rat femoral Max load
improved by 9. 5% after 12-week intervention of didodium etidronate (P =0.028), and the result was statistical different. The rat
femoral Max load improved by 21.9% and 22. 3% , respectively, after 8—and 12-week intervention of strontium etidronate (P =
0.020, P=0.047), and the results were statistical different. The femoral deformation under the Max load showed no different
change when intervened with the above three substances. The Max load of the vertebrae in all treatment groups was higher than that
in OVX group. The Max load of the vertebrae improved significantly after 12-week treatment of strontium etidronate (P =0.016).
Both the femoral Max load and the lumbar Max load improved in 100 mg/kg d (P =0.035, P =0.042) and 150 mg/kg d (P =
0.018) strontium etidronate treatment groups in 8 weeks. No statistical difference of femoral and lumbar deformation was shown
under the Max load. The lumbar and femoral biomechanics improved more in strontium etidronate group than in didodium etidronate
group. and the biomechanical improvement appeared earlier and more. Strontium etidronate of different doses (50 mg/kg d, 100
mg/kg d, and 150 mg/kge d) improved the lumbar and femoral biomechanics of ovariectomized rats effectively. The efficacy
among the three different doses showed no obvious difference. Conclusion The new compounds, etidronate for inhibition of bone

resorption and strontium for stimulation of bone formation, show complement biological effect in vivo.
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Table 1 The biomechanical results of rat femus and lumbar vertebrae 12 and 24weeks after OVX of different groups (n =31)
liig=s B A
251 R (N) BR AT E MEIE (mm) ARG (N) R GAT T EE MAEIE (mm)
12 w 24 w 12 w 24 w 12 w 24 w 12 w 24 w
SHAM #H 121.87 £14.15 115.87 +12.17 0.83 =0. 10 0.84 £0.38 376.29 +46.43 343.48 +55.46 1.63 +£0.47 1.27 £0.52
OVX ZH 122.08 +15.02 108.91 £3.66 0.75 +0.16 0.87 +0.21  294.29 £50.07 225.37 +43.59 1.57 £0.59 2.47 +0. 81
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Table 2  The femoral Max-oad and flexure extension results intervened with different drugs at different time (n =106)
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- 100 mg/ (kg d) 80 mg/(kg d) 60 mg/ (kg d) - 100 mg/ (kg d) 80 mg/(kg d) 60 mg/ (kg d)
16w 4w 107.92+£12.39 105.05+18.43 113.30 £113.44  117.81 £14.30 0.68 £0. 14 0.62+0.11 0.64 £0. 08 0.62 £0.05
18w 6w 111.24+12.36 116. 88 +8. 14 121. 83 £12.99 115.46 +10. 01 0.66 +0.12 0.60 0. 10 0.74 £0.07 0.73 £0. 10
20w 8w 104.33+15.04  127.18 £23.23 113.49 +10.27 110.67 +18. 83 0.69 £0.13 0.71 £0. 12 0.72 £0. 12 0.70 £0. 08
24w 12w 108.91 £3.66 133. 18 +15.91 119.27 +5. 40 106.36 +15. 18 0.75 +0.21 0.77 +0. 19 0.70 +0. 11 0.79 +0.26
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Table 3  The lumbar vertebral Max-oad and flexure extension results intervened with different

drugs at different time (n =97)
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- 100 mg/ (kg d) 80 mg/(kg d) 60 mg/ (kg d) - 100 mg/ (kg d) 80 mg/ (kg d) 60 mg/ (kg d)
16 w 4w 242.97 +45.33  331.81 £85.54 302.79 £68.02 304.74 £51.83 1.59 +0. 44 3.64 £0.92 2.55 £1.40 1.98 +0.77
18 w 6w 234.59 +62.12 29((;{70105226?] 307.58 £58.37 279.49 £162.43  2.26 £0.52 3.16 £1.39 1.76 £0. 67 2.265+1.30
20 w 8w  240.13£70.92 268.42+69.97 290.16 +76.52 251.17 £39.31  2.20 £0.53 3.535+0.96 2.967 £0.70 2.28 £0.77
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2.3 RFOARR I A [R50 GO wh i B T iy =X
TR SR B LR ) 2 A 2 SR

2.3.1 LRI A [A] 500 RO R B3R Y7 K
BB B — a5 i e A I 235 2 . I A 2 ek (1] 1) B
K716 ~24 w P, FF AR WL 3] 2 3ot B 21 K R
HTA =D i T A9 5 K far 19 B R AR A
50 mg/ (ke d) HMeH- K 07 fir R SR 21 B W AR A
100 mg/ (kg d)F1150 mg/ (kg d)IGIFLH T 8 w
J& BT R e IR SR L, R
FURCE TR A T AR T2 Bl 2 I [A] S A i i
50 mg/ (ke d) 100 mg/ (ke d) F150 mg/ (kg d)iA

Sr TS, R TR fufr T AR 5 L3t IR
AR, FER TR 2557 Wk 4,

2.3.2  EBAE S HAAS [E) ) AR B B SRR T K
B (A e 4 S B A DU 45 28 « B 2 At ) ) S 4 7
16 ~24 w N, WEZH F= 3t B8 20 K BURER T+ 15 45 52
5 N HER KA B WL, 50 mg/ (kg d) (100 mg/
(kg d) F1 150 mg/ (kg d) IGITH TIRITRTHAEARY
PO S B O 8 v T RS IR AL IR R A G
SR, HAE AR A RN TEIRYT A ATS w
R, 1T 12 w R W T e Horb 100 mg/ (ke d)
HI150 mg/ (ke d) G740 B T 2 S5 HE AL, JF



470 o [ AR A Ak

Iz}

2015 4F 4 A5 21 %55 4 ] Chin J Osteoporos, April 2015, Vol 21, No.4
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Table 4 The femoral Max-oad and flexure extension results intervened with different doses of strontium
etidronate at different time (n=99)

E JBe B R i (N) JBe B e R A4 T A2 2 I (mm)

I 1] OVX 41 50 mg/(kg d) 100 mg/(kg d) 150 mg/ (ke d) OVX 41 50 mg/(kg d) 100 mg/(ke d) 150 mg/(ke d)
16w 4w 107.92+12.39 113.38£12.99  105.05 £18.43 120.98 +12.89 0.68 £0. 14 0. 68 £0. 08 0.62 0. 11 0.69 +0.12
18w 6w 111.24 £12.36 112.49 £12.09 116. 88 +8. 14 116.79 +£7. 89 0.66 £0.12 0.65 0. 11 0.60 0. 10 0.64 0. 12
20w 8w 104.33+15.04  123.43 £12.25 12<7];178015230'>23 124.87 +11. 64 0.69 £0.13 0.67 £0. 15 0.62 £0. 10 0.72 +£0.09

133.18 £15.91 129.21 +£15.53
24w 12w 108.91 £3.66 112. 645 +£8.95 (P=0.035) (P=0.042) 0.87 £0.21 0.71 £0.08 0.77 £0. 19 0.77 £0. 10
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Table 5 The lumbar vertebral Max-Joad and flexure extension results intervened with different doses

of strontium etidronate at different time (n =99)

F#C 2 TR HE S K B2 455 (N) TR HE S K S04 T 19 25 1 2 T ()
gL Y OVX 41 50 mg/(kg d) 100 mg/(kg d) 150 mg/ (kg d) OVX 41 50 mg/(kg d) 100 mg/ (kg d) 150 mg/ (kg d)
315. 45 +40. 68 328.91 +84. 68
16w 4w 2429724533 (P=0.031) 331.81 +85.54 (P 0. 060) 1.59 +0. 44 1.77 +0.30 3.64 £0.92 2.25+0.78
18w 6w 234.59+62.12  277.23 £69.229 29:;;{70*5226)61 270. 96 +22. 43 2.26 £0.52 3.39£1.20 3.16+1.39 2.41+0.80
3.54 £0.96
20w 8w 240.13270.92  266.94 +24.52  268.42%69.97  271.96 +27.79 2.20 £0.53 3.10 £0.74 (P=0.10) 2.72£1.11
294.57 £25.77 3.72 £0. 82 3.26 £0.66
24w 12w 225.37£43.59  285.12£27.64  300.88 £49.12 (P=0.018) 2.47 £0.81 3.43 £0.45 (P=0.007) (P=0.036)
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