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[ Abstract] Objective To explore the effect of pterostilbene on the osseointegration of
dental implants in rats with osteoporosis and its possible mechanism. Methods A osteoporotic
rat model was established by castration, and dental implants were implanted after successful
modeling. Rats with successful dental implants were randomly divided into model group,
pterostilbene low (20 mg-kg "), medium (40 mg-kg") and high (80 mg-kg") doses groups with
12 in each group. Another 12 rats without castration were taken as the sham operation group.
All dose groups of pterostilbene were given by gavage, and the model group and sham operation
group were given the same volume of normal saline, once a day for 12 weeks. The bone tissue
analysis of the implanted area was performed using a micro-CT scanner. Methylene blue-
acid fuchsin staining was used to observe the morphological changes and bone healing of the
implanted area. A torque tester was used to measure the bone dislocation torque at the implant
site. Immunohistochemical method was used to detect the expressions of tumor necrosis factor
a (TNF-a) and interleukin 1p (IL-1p) in the bone tissue of the implanted area. Western blot
method was used to detect the protein expressions of bone morphogenetic protein-2 (BMP-
2) and runt-related transcription factor 2 (Runx2) in bone tissue of implanted area. Results
Compared with the sham operation group, the implants in the model group were not tightly
integrated with the femur, the bone plate at the joint was thinner, the trabecular bone gap was
large, and the number was small; femoral trabecular bone volume ratio (BV/TV), trabecular
number (Tb.N) and osseointegrationindex (OI), implant osseointegration rate, bone mass
and dislocation torque in cancellous bone area were obviously decreased (P<0.05), trabecular
separation (Tb.Sp) was obviously increased (P<0.05), the expressions of TNF-a and IL-1p in
the bone tissue of the implanted area were obviously increased (P<0.05), and the expressions
of BMP-2 and Runx2 were obviously decreased (P<0.05). Compared with the model group, the
osseointegration of the rat implants in all dose groups of pterostilbene became tighter, the number
of trabecular bone gradually increased, the gap became smaller, and the bone plate thickened;
femoral BV/TV, Tb.N, OI, implant osseointegration rate, bone mass and dislocation torque in
cancellous bone area were obviously increased (P<0.05), Tb.Sp was obviously decreased (P<0.05),
the expressions of TNF-a and IL-1p in the bone tissue of the implanted area were obviously
decreased (P<0.05), and the expressions of BMP-2 and Runx2 were obviously increased (P<0.05),
and there were statistically significant differences in the above indexes among different dose
groups (P<0.05). Conclusion Pterostilbene can reduce the inflammatory response caused by
osteoporosis, up-regulate the expressions of osteogenic factors BMP-2 and Runx2, and has a good

promotion effect on the osseointegration of dental implants in the state of osteoporosis.
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Figure 1. Micrograph of femur in the implant area of rats in each group (micro—-CT)
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F1 FEXRMEXREBFREHEROLER (x5, n=6)

Table 1. Comparison of femoral bone metabolism indexes in the implant area of rats in each group

(x+s, n=6)
21531 BV/TV (%) Th.Sp (mm) Th.N (mm) ol (%)
BRFARH 75.12 +£5.84 0.12 +0.01 8.43 + 0.83 73.74 £ 8.42
FRTZH 19.31 +1.16" 0.48 +0.05" 242 +0.25" 21.34 +2.13"
LR R 32.49 +2.01" 0.36 + 0.04™ 3.85+0.32" 35.68 £ 3.62"
L g 44.75 + 4.32"" 0.27 £ 0.03™ 5.16 £ 0.54™ 48.15 + 5.24™
L R 63.24 £ 5.97"™ 0.19 + 0.02" 6.51 = 0.68"™" 61.32 + 6.32"™
F 325.734 218.509 202.209 163.769
P <0.001 <0.001 <0.001 <0.001

A HRFRaE, P<0.05; HARMILE, P<0.05; HEEEAA T, P<0.05; 5EEEFHTMILE, P<0.05
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Figure 2. Morphological changes of bone tissue in the implant area of rats in each group (methylene

blue-acid fuchsin staining, 200 x )
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R2 BHEXRBRMEGBEER, MABXEEMMERFRHAENLER (x£s, n=6)
Table 2. Comparison of implant bone binding rate, cancellous bone mass and implant dislocation
torque of rats in each group (x + s, n=6)

5 AR (%) WIREXEE (%) WA (N« em)
FARA 77.24 + 8.55 26.58 +2.63 24.01 £2.34
TR 2H 31.27 +3.68" 9.59 + 1.03" 9.73 + 1.03"
E A 24 42.62 +4.39" 1336 + 1.31" 1452+ 131"
ERE A A 53.55 +6.24™ 17.16 = 1.49™ 16.75 = 1.75"™
EY Yol 64.12 + 6,42 21.77 + 1.94™ 19.46 +2.11"
F 103.878 172.525 108.645

P <0.001 <0.001 <0.001

E: SHFAR4LE, P<0.05; HAAMMILE, "P<0.05; 5EAAKMATLAILE, P<0.05; HRAEE T A TAILE, P<0.05
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Figure 3. TNF in bone tissue of rats in each group—a, IL-1p Expression of (immunohistochemistry, 200 x )
E: ABFAR4; BEAA; CHRERMNBL; DEERFHNEL; EXEEGNZA
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R3 EHARMBERBALAFINF-. IL-1B FIEMELE (x5, n=6)
Table 3. TNF in bone tissue of rats in each group— o, IL-1 B Expression comparison (x * s, n=6)

20 5] TNF- o IL-1B
BFARA 3.02+0.32 3.39£0.33
EETRIZ 9.46 +0.95 9.73+0.71"
S I A 7.14+0.81" 7.85£0.72"
SRR 6.01 +0.56™ 5.72 £0.53"™
Lo R A 4.88 +0.52" 4.66 = 0.35™
F 156.041 250.753

P <0.001 <0.001

E: HRFRME, P<0.05; SR, P<0.05; 5EEEAABUIE, P<0.05; HEMEKPHEMILE, ‘P<0.05
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Figure 4. Expression of BMP-2 and Runx2 protein in bone tissue of rats in each group
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Table 4. Comparison of BMP-2 and Runx2 protein expression in bone tissue of rats in implant area in
each group (x *+ s, n=6)

215 BMP-2 Runx2
i FARH 0.67 =0.07 0.63 +0.06
eI 0.10+0.01° 0.11 £0.01"
S PR 2 0.23 +0.02" 0.26 + 0.02"
SR EA 0.35 = 0.03™ 0.37 +0.04™
SO B R A 0.47 +0.05™" 0.51 = 0.04™
F 328.500 342575

P <0.001 <0.001

E: ST R4, P<0.05; HEAME, P<0.05; 5FEEAA BAE, P<0.05; SEEEFA TR, ‘P<0.05
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