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Naringin reduced polymethylmethacrylate-induced osteolysis in the mouse air sacs model L/ Nian-hu and XU Zhan-
wang. Department of Orthopaedics ,Affiliated Hospital to Shandong University of TCM , Jinan 250014 ,Shandong, China
ABSTRACT Objective:To evaluate the influence of naringin on PMMA —induced osteoclastic bone resorption using the
mouse air sacs model. Methods; Total 48 female Balb/c mices with the age of 8 to 10 weeks were chosen in the study. Air were
injected into the back in 32 mices and formed the air sacs, 6 d later, the skulls (originated from other 16 mices) were implanted
to the air sacs. Thirty-two animals were divided into naringin treatment group (with 2 concentrations of 150 mg/kg and 30 mg/
kg) ,DMSO group and PBS blank group, 8 animals in each group. Polymethylmethacrylate (PMMA) particles were injected in-
to the air sacs in naringin treatment groups and DMSO group so as to irritate inflammatory reaction. Naringin with 2 concentra-
tions of 150 mg/kg and 30 mg/kg were dissolved in DMSO of 0.2 ml, and were injected into air sacs, respectively. In PBS black
group , no stimulation with PMMA particles, only injected PBS ,and in DMSO group , injected DMSO without naringin. Tartrate re-
sistant acid phosphatase (TRAP) , Ca* release ,modified Masson stain and histological analysis were performed on the 7th day af-
ter stimulation. Results: Compared with DMSO group,naringin treatment group’s cellular infiltration decreased (P<0.01);
concentration of 150 mg/kg was better than that of concentrations of 30 mg/kg (8.90+1.75 vs 15.23+1.86). Naringin can
decrease calcium release in the lavage of the air sacs bone resorption model, especially obvious in naringin with concentra-
tion of 150 mg/kg. Naringin can ameliorate the inflammatory reaction and the subsequent bone resorption (including bone colla-
gen loss, TRAP positive cells amount and so on) in air sacs with bone implant and PMMA particles. Naringin with concentration of
150 mg/kg appeared to be an optimal dosage to deliver the therapeutic effects. Conclusion : Naringin inhibits PMMA —induced
osteoclastogenesis and ameliorates the PMMA—associated inflammatory reaction and the subsequent bone resorption.
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Fig.1 PMMA particles used on the study in SEM (%20 000)
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A (HEX100)

(HEx100)

. Fig.2 Macroscopic appearance and section showing of bone implantation in mouse air sacs model
. sacs treated by naringin (150 mg/kg) and PMMA-challenged and skull implant ~ 2b. The air sacs treated by PM-

MA-—challenged and calvarium implant, showed obviously the inflammation ~ 2c. The tissues of air sacs treated by

B2 RSO B S U B 2a. 150 me/kg WUBCHPAL SO 547 S B0 T 2b. PM-
MA USRI P 4 B0, I I S PERZIIN  2e. 150 /g TR FAL A .58 4 B
FCRAHL, TT JPE I T (HEX100) 24, 5 PMMA IR 9 “CHERLL, B BER ORI 8 et

2a. The air

naringin (150 mg/kg) and skull implant,showed thin inflammation membrane and less imbibition cells(HEx100)
2d. The tissues of air sacs treated by PMMA—challenged , showed the thick membrane and generous imbibition cells

F1 PMRSEERPOFEEN SEEE SEARY. TRAP L EMMEBIURKEERB S LB (x2s)

Tab.1 Calcium release of skull, thickness and cell numbers of air sacs, TRAP positive stained cells and bone collagen loss in

mouse air sacs model(x+s)

415 RAER) SR (uM) AR (um) AR /mm®)  TRAP Je B AE(AS) BRER (%)
150 mg/kg Ml Bz HIATTZH 8 50.12+15.94* 96.18+7.67* 2219.42+914.13** 8.90+1.75** 12.70+4.74**
30 mg/kg Ml HIRYT2H 8 95.61+18.26 135.02+9.89* 3930.38+483.40** 15.23+1.86** 20.15+5.55**
DMSO #hfAxt il 8 137.42+24.20 256.69+84.82 5067.13+85.60 21.06+2.03 34.42+7.32

PBS %5 I HRZH 8 55.32+19.00*  140.37+40.31 3105.22+956.68** 7.07+0.78** 12.84+6.76**

1E : 5 DMSO #Mouf fRAL AL, * P<0.05, ** P<0.01
Compared with DMSO group, * P<0.05, ** P<0.01
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Fig. 3 The mice air sacs with skull implantation after TRAP staining (x100) 3a. The air sacs
treated by naringin (150 mg/kg) and PMMA -challenged,and can find a few TRAP positive cell
3b. The air sacs treated by DMSO injection and PMMA - challenged ,and can find collective TRAP

3.2 B JE RS 2Rt g0 i e

positive cell, bone lacuna alread formed

B4 PR Masson
B R 0 A B (45 U T R 3B IR ARG ) P
Y R RS B D B K B AR

Fig. 4 Collagen loss of implanted bones illustrated by modified Masson stain (Massonx100)  4a. The
air sacs treated by naringin - (150 mg/kg) , most bone collagen were reserved quite well ~ 4b. The air

sacs treated by DMSO injection and PMMA-challenged, faded color means bone collagen loss
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