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[Abstract] Objectives: To study the effect of intraosseous injection of simvastatin/poloxamer 407 gel into the
lumbar vertebrae on vertebral bone microstructure and stability of pedicle screw in osteoporotic miniature pigs.
Methods: Nine female mature Guangxi BA-MA miniature pigs received bilateral ovariectomy(OVX) and feeded
with the calcium-restricted diet in order to establish the model of osteoporosis. The bone mineral density
(BMD) of pig lumbar was examined before the bilateral OVX and 18 months after the bilateral OVX, the
BMD decreased by 25.23%, which could be used as the successful establishment of osteoporotic pig. Three
lumbar vertebrae (14 -L6)  in each miniature pig were divided into three groups randomly after the
establishment of osteoporotic pig. Blank vector(Omg), 0.5mg, lmg simvastatin was once injected into the left
side of pilot hole on the lumbar vertebrae (I14-16) of experimental pigs. After the injection, titanium alloy

pedicle screw was inserted through the pilot hole bilaterally. All animals were sacrificed and lumbar vertebrae

ESUE : HR A RBE R4 (47 :81171693,81100895) , i 22 11 75 A A 113 (45 :NCET-10-0202) , [# 52 155 £ AR 78 42 Jig 1131 (863
T14) (SS2015AA020304 )

FE—EEE N B (1987-) , Mt WF5E )7 ]« 1 T s 4

7% . (010)82266738  E-mail : fuxin@bjmu.edu.cn

WIRAEE K43 E-mail :schl@bjmu.edu.cn



o [E A A 2 7S 2015 4E4S 25 4855 5 1)

(LA-16) were harvested at 3 months after the injection, respectively. All the lumbar vertebrae were disarticu-
lated and dissected free of soft tissue to yield individual vertebra. The samples were collected for BMD,
bone microstructure and biomechanical pull-out test analysis by using dual energy X-ray absorptiometry(DXA),
micro—computed tomography(Micro—CT) and the Bionix Servohydraulic Test System. BMD, bone microstructural
parameters and the maximum pull-out strength were recorded. Results: Compared with pre—treatment, BMD of
SIM 0.5mg and 1.0mg increased by 32.12% and 28.16%,  respectively, compared with SIM Omg, BMD of
SIM 0.5mg and 1.0mg increased by 31.25% and 31.09%(all P<0.01), respectively. Compared with SIM Omg,
SIM 0.5mg and 1.0mg significantly increased BV/TV by 47.49% and 43.42%, Tbh.N by 49.23% and 39.01%,
Th.Th by 66.09% and 54.28%, %01 by 46.54% and 42.63%, decreased Th.Sp by 55.85% and 52.80%(all P<
0.01), respectively. Compared with SIM Omg, the pull-out strength of SIM 0.5mg and SIM 1.0mg significantly
increased by 45.75% and 51.53%(both P<0.01). Histological test found large amount of peri—implant trabecu-
lar bone in the single, local simvastatin injection groups and screw—bone interfaces increased. Conclusions:

Single intraosseous injection of simvastatin/poloxamer 407 gel into the lumbar vertebrae can stimulate bone
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formation, which can increase the BMD and also improve bone microstructure, finally enhances strength of

pedicle screw in osteoporotic miniature pigs.
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Figure 2 The position of the pedicle screw was showed by the digital X-
Figure 3 Axial pull-out test a Specially designed vertebral
holder for pull-out test b Bionix Servohydraulic Test System ¢ The load -
displacement curve in the axial pull-out test. On the curve, the maximum

pull-out strength(Fmax) was defined as the inflection point where the load
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Table 2 Result of statistic analysis for BMD of

(n=9 ,x+s ,g/cm?)

lumbar vertebra after intraosseous injection of sim-

vastatin
SIM Omg #H SIM 0.5mg 4 SIM 1mg 41
SIM Omg SIM 0.5mg SIM 1mg
T
P RIT 0.610.07 0.62+0.08 0.64+0.05
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Va s = o
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Note: (DCompare with pre—treatment, P<0.01; @Compare with
SIM Omg, P<0.01
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Figure 4 Three—dimension micro—CT reconstruction of bone tissue surrounded the screw after injection (a SIM Omg

group b SIM 0.5mg group ¢ SIM Img group). It revealed that bone tissue of SIM 0.5mg and Img groups significantly

more than the SIM Omg group
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Figure 5 Photograph of bone tissue surrounded the screw after pull-out test

(a SIM Omg group b SIM 0.5mg group ¢ SIM Img group). Compare with SIM Omg group, there are more bone tissue in

SIM 0.5mg and SIM Img surrounds the screw Figure 6 Goldner's trichrome stain [a, b SIM Omg group ¢, d SIM

0.5mg group e, £ SIM 1mg group(a, ¢, e x40; b, d, f x100)]. There was less peri—implant trabecular bone and little

screw—bone interface was found in SIM Omg group, however a large amount of peri—implant trabecular bone and much

screw—bone interface could be found in SIM 0.5mg, 1mg
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