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Abstract: Objective To evaluate the effect of caffeic acid phenethyl ester (CAPE) on ovariectomized
mice with osteoporosis comprehensively by measuring bone biomechanics and bone mineral density (BMD).
Methods A total of 96 12-week C57BL/6] mice were randomly divided into 16 groups (n =6 in each
group). Prevention of osteoporosis using CAPE: 1-week sham group (sham PBS group), ovariectomized
group (OVX PBS group) ; 4-week and 7-week sham PBS group, OVX PBS group, OVX CAPE (0.5 mg/
kg) group, and OVX CAPE (1 mg/kg) group. Treatment of osteoporosis using CAPE: 7-week sham blank
group and OVX blank group, and after 4-week intraperitoneal injection, 11-week sham PBS group, OVX
PBS group, OVX CAPE (0.5 mg/kg) group, and OVX CAPE (1 mg/kg) group. All the 96 mice were
anesthetized with 0.3 ml 0. 5% pentobarbital intraperitoneal injection. Blood samples were taken from the
heart 5 minutes later. Serum estrogen level was detected using ELISA method. Bilateral humerus and the
spine were collected. Three-point bending experiment was performed on the bilateral humerus. BMD of the
spine was tested using dual-energy X-ray absorptiometry (HOLOGIC, USA). Results Serum estrogen level
in all OVX groups was significantly lower than that in sham group (P <0.05). In prevention part, BMD in
4-week OVX group was significantly lower than that in sham group, OVX 0.5 mg group, and OVX Img

group (P <0.05). On biomechanics part, the maximum stress failure index in 1-week and 4-week OVX
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group in prevention part and 7-week and 11-week OVX group in treatment part was significantly lower than

that in sham group, OVX 0.5 mg group, and OVX Img group (P <0.05). Conclusion

CAPE can

obviously improve the mechanical properties of the bone in ovariectomized osteoporotic mice, increase the

BMD of ovariectomized osteoporotic mice, and inhibit bone resorption, leading to the prevention and

treatment of osteoporosis.
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Table 1 Mouse spinal bone density (BMD) test results

# 5 2} BEE(g/om’)
Sham 1w PBS 6 0.084 +0.007
ovx 1w PBS 6 0.079 +0.01
Sham 4w PBS 6 0.088 +0.005 "
Ovx 4w PBS 6 0.081 +0. 005 *
Ovx 4w 0.5 mg 6 0.093 +0. 005 *
Ovx 4w 1 mg 6 0.091 +0.002°
Sham 7 w PBS 6 0. 084 £0. 005
ovx 7 w PBS 6 0.079 +0. 007
ovx 7 w0.5 mg 6 0.083 +0.007
ovx 7 w1 mg 6 0. 085 +0.007
Sham 7 w 6 0. 088 +0. 007
ovx T waH 6 0. 084 0. 005
Sham 11 w PBS 6 0. 086 +0. 001
ovx 11 w PBS 6 0.082 +0.01
ovx 11 w0.5 mg 6 0. 085 +0. 008
ovx 11 w1 mg 6 0.078 +0.008

" FmR P<0.05, Note: * express P <0.05
2 LB =ZSTHALER =12

Table 2 Double side humerus three

point bending test results n =12

- RULE BRRER BK#SF
(MPa) BB (%) I 73 (MPa)
Sham 1 w PBS 3.42£1.12 11.16:3.42 35.15+4.17"
ovx | w PBS 3.07:0.74 9.36 +3.49 26.83£6.29 ™
Sham 4 w PBS 3.68£1.28 9.17 £ 4. 61 29.26 £7.03°
ovx 4 w PBS 3.28 £0.66 8.04£2.22° 24.9713.16"
Ovx4 w0.5 mg 2.95+1.03 8.82+2.71 25.13£8.97"
Ovx4 w1l mg 3.02+0.59 11.24 £3.44" 32.59+7.09°
Sham 7 w PBS 2.55+0.93 13.03+7.72 26.36 +4.94
ovx 7 w PBS 2.57+1.11 10.77 +4.55 25.15+7.85
Ovx7 w0.5 mg 2.55£0.8 10.01 4. 82 23.17 £6.05
Ovx7 w1 mg 2.43+0.53  10.48:3.0 24.21 4. 87
Sham 7 w & 3.07£0.89  11.91+6.82  32.62x12.44"
ovx 7w B H 2.5210.45 9.41+1.99 23.44 £5.89"
Sham 11 w PBS 3.26+1.06 10.15+3.32  33.94:16.21°
ovx 11 w PBS 3.12+0.98  11.26 +4.27 29.951+5.82*
Ovx 11 w0.5 mg 3.48+1.39° 10.03 +4.95 28.76£7.52°
Ovx 11 w1 mg 2.6+0.54"  9.5912.47 24.1916.0°

H:"Fm P<0.05," &R P <0.01 Note;: *express P < 0.05, **
express P <0.01
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