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Effect of parathyroid hormone combined with alendronate on the formation of osteophytes in rats
with osteoporotic fractures
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Abstract: Objective To investigate the effect of parathyroid hormone combined with alendronate on osteophyte formation and
fracture healing in rats with osteoporotic fractures. Methods Seventy-five female SD rats were randomly divided into 5 groups:
sham operation group, ovariectomized group, parathyroidism group, alendronate group, and combination drug group, with 15 rats
in each group, Bilateral ovariectomy was performed. After 4 weeks of the operation, intramedullary fixation of the right femoral
shaft was performed to establish the animal model of rat osteoporotic fractures. The fracture healing, biomechanics and bone mineral
density (BMD ) of the osteophyte were observed. Serum levels of VEGF and BMP-2 were detected. The morphology of the
epiphysis was observed. VEGF expression in osteophytes was detected. Results The fracture healing score, osteophyte
biomechanical strength, osteophyte BMD, serum BMP-2 and VEGF concentrations, osteophyte VECF protein expression, and
epiphyseal microvascular count were significantly lower in the ovariectomized group than those in the sham operation group (P<
0.05). The above indicators increased in the parathyroidism group, the alendronate group, and the combination group. Among
them, the increase in combination group was the most significant ( P<0.05). Conclusion Parathyroid hormone combined with
alendronate up-regulates BMP-2 expression, promotes osteophyte angiogenesis in rats with osteoporotic fracture, increases BMD,
improves biomechanical strength and bone histomorphology, and accelerates fracture healing via mediation of VEGF.
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Fig.1 X-ray situation in 4 w after operation. A. Sham operation group; B: Castration group; C. Parathyroid hormone group;

D: Alendronate group; E: Combination group
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Table 1 Comparison of biomechanics of the femoral epiphyses

between each group(x+s)

2151 LGk~ AT E/N B IRE/(N/mm)
BFARH 15 230. 80=15. 30 175. 64+16. 20
x-Sl 15 138. 64210, 29% 105.23x13. 50%

166.28+12. 63
175. 60+13. 25
213.35+12.07*

kR EL 15
MR 15
WA A 15

E S EPRELE, ¥ P<0.05; 5 E#A [LE,P<0.05,

135. 64£14. 06
128.20+11. 24
151.28+13. 50"

2.3 K 4H¥% BMD L

FAKXBBE B o BMD W% 2, LHAH
BRF AR H 0 BMD B & FEAL(P<0.05) , H AR5
BR AL P I R B A B P 2 A 2 L
BMD ¥j 3 5, L LABR S A S & B F (P<
0.05)

F2 HEBEHEH BMD L3R (2xs)
Table 2 Comparison of BMD in the femoral callus between

each group (%+s)

gl B BMD/ ( g/(:mz)
e N 15 0.255+0. 013
E#A 15 0.142+0.010*
RIS 5] 15 0.182+0. 012
BT £ 15 R M 4. 15 0.175+0. 010
S ESE 15 0.227+0.012*

EHBFEARLILE, ™ P<0.05; 5 K4 1LE,7P<0. 05,

2.4 KA1 VEGF il BMP-2 ¥k ¥ 14

FH KRB M VEGF f1 BMP-2 ¥ J& H & W 3
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T, Hop IS 25 4 1 3% VEGF #1 BMP-2 i fif
FE i E (P<0.05),

%3 KN VEGF Fl BMP-2 ¥ L5 (x+s)
Table 3 Comparison of serum VEGF and BMP-2 concentrations

between each group (x+s)

B B VEGF/(pg/L)  BMP-2/(pg/L)
e N 15 2.57+0.32 2.94£0. 50
ERUA 15 1.40+0. 16 1.61£0. 10%
RIS 5] 15 1.72+0. 25 2.17+0. 37
BT £ 15 R M 4. 15 1. 80=0. 30 1.97+0.20
1A 2540 15 2.32+0. 35" 2.58+0. 42*

W H PR, ¥ P<0.05; 5L BA K, "P<0.05,
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Morphological changes of bone callus were observed under HE staining ( X200). A: Sham operation group; B:

Castration group; C. Parathyroid hormone group; D. Alendronate group; E. Combination group
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Fig.3 The VEGE expression in callus was observed with
immunohistochemistry ( X200). A: Sham operation group;
B. Castration group; C. Parathyroid hormone group; D.

Alendronate group; E: Combination group
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