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Effect of thalidomide on development of bisphosphonate-related osteonecrosis of the
jaws in rats

SONG Zhigiang', DONG Wei', YIN Lujia', LIU Juanjuan', SUN Hong’, QI Mengchun’
'Department of Oral and Maxillofacial Surgery, College of Stomatology, *Department of Pathology, College of Basic Medicine, North China
University of Science and Technology, Tangshan 063000, China

Abstract: Objective To investigate the effect of thalidomide on the development of bisphosphonate-related osteonecrosis of the
jaws (BRONJ). Methods Thirty-six rats were randomly divided into groups A, B and C, and treated with saline, zoledronate
and zoledronate plus thalidomide, respectively. Three weeks later, the left maxillary first molars of the rats were extracted.
Four and eight weeks after tooth extraction, samples were harvested for evaluation of osteonecrosis of the jaws, microvessel
density, and cell apoptosis. Results At both of the time points, no exposed dead bone was observed at the extraction socket
areas in the rats except for some small fistulas in groups B and C. Histological examination confirmed the absence of dead
bone in group A, whereas small areas of dead bone were observed around the extraction socket in groups B and C. Compared
with those in group A, the percentage of empty lacunae and the area of dead bone were significantly increased (P<0.01),
whereas bone lacunae density was significantly decreased (P<0.01) in groups B and C at both time points. Microvessel density
in groups B and C were also significantly decreased (P<0.01) by 25.87% and 55.27% at week 4, and by 45.62% and 72.84% at
week 8, respectively; the apoptotic cells in groups B and C increased by 54.80% and 87.89% at week 4 (P<0.01), and by 208.08%
and 250.58% at week 8 (P<0.01), respectively. Conclusion Thalidomide can aggravate zoledronate-induced early-stage BRONJ,
and their osteonecrosis-inducing effect of the jaw may be attributed, at least partly, to the inhibition of angiogenesis.
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Fig.1 Observation of specimens at week 8 after teeth extraction. A: Group A; B: Group B; C: Group C. Small fistulas were observed in
groups B and C (Black arrow).
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Fig.2 Histological examination of the peri-socket areas at week 4 and week 8 after tooth extraction (HE

staining, original magnification: x200). In each figure, the insert on the top left shows the magnified image of

the boxed area. The areas encircled by blue dashed lines indicate areas with less bone lacunae, and the areas

encircled by black dashed line indicate the dead bone.
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Tab.1 Comparison of BLD, PEL and ADB among the 3 groups at week 4 and week 8 after tooth extraction (Mean+SD, n=6)

4th week 8th week

Group

Item BLD(N/mm?) PEL (%) ADB(mm?) BLD(N/mm?) PEL (%) ADB(mm?)
Group A 9766.24+205.49 3.47+0.36 0.00+0.00 9426.76+120.42 3.17+0.15 0.00+0.00
Group B 7692.96+328.82* 19.99+1.05* 0.02+0.00* 6971.57+58.40* 26.65+0.45** 0.07+0.00**
Group C 6941.24+61.17*%¢ 28.86+1.96% 0.04+0.00** 6050.10+£121.97*"* 37.45+3.51*" 0.09+0.00*"*
F 41.68 98.11 1115.80 278.78 73.61 2044.51
P 0.00 0.00 0.00 0.00 0.00 0.00

*P<0.01 vs group A; “P<0.05 vs group B; “P<0.01 vs group B; “P<0.01 vs the same group at week 4. BLD: Bone lacunae density; PEL: Percentage

of empty lacunae; ADB: Area of dead bone.
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Fig.3 Detection of microvessels at peri-socket areas at week 4 and week 8 after tooth extraction
(Iimmunohistochemistry with CD31 antibody, original magnification: x200). The areas encircled by black dashed
lines indicate the dead bone, and black arrows indicate microvessels.
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Tab.2 Comparison of microvessel density among the 3 groups
at week 4 and week 8 after tooh extraction (Mean+SD, n=6)

Group 4th week 8th week
Group A 22.11+1.33 12.67+1.03
Group B 16.39+1.54* 6.89+0.54*"
Group C 9.89+0.78*" 3.44+0.98**
F 141.88 0.00

P 168.06 0.00

*P<0.01 vs group A; “P<0.01 »s group B; “P<0.01 »s the same group
of the 4th week.
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Fig.4 Detection of apoptotic cells at peri-socket areas at week 4 and week 8 after tooth extraction (TUNEL assay,
original magnification: x200). More apoptotic bone cells and vascular endothelial cells (white arrows) were observed

in groups B and C than in group A.
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Tab.3 Comparison of apoptotic cells among 3 groups at week
4 and week 8 after tooth extraction (Mean+SD, n=6)

Group 4th week 8th week
Group A 27.17x1.52 23.39£0.51
Group B 42.06+0.67* 72.06+1.00%*
Group C 51.05+0.63* 82.00+0.89*"*
F 451.449 0.00

P 1434.045 0.00

*P<0.01 »s group A; “P<0.01 s group B; “P<0.01 »s the same group
of the 4th week.
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