WTRERESIR 2016 4F 2 A4S 37 B 2 0 http://www. ajsmmu. cn
. 184 - Academic Journal of Second Military Medical University, Feb. 2016, Vol. 37, No. 2

DOI:10. 16781/j. 0258-879x. 2016. 02. 0184 ¢ % % ¢

FREMTLIKBKEX R EHEE R IRE BRI

I OFLEARYARALR ORLARRE KK ELRBR RN
L IR i pY B4 B B R i 325000
2. SBERRE R BE Q0 E B, Bl 200433

(AE] a& IHNFEE LK B RHE Z R E BB BER . F ek RAAFA 05K R R
P FLBERS 7K Yy A AR M 98 3R DR 52 53 B Cisoflavone, 1S) , il # i 2% 1S BB ER #5 (calcium sulphate, CS) H /K (CS/
1S) .25 IS 14 20 oA FLEERR 45 4% /B R 45 (20 %6 mesoporous magnesium calcium silicate/calcium sulfate, 20 m-MCS/CS) &K i
(20 m-MCS/CS/1S) £ IS 11 40 0/ FLEERR F5EE /B AR5 (40 m-MCS/CS) 7K e (40 m-MCS/CS/1S) , 5 A 7] B 7K e 32 4 b4
BHORIMNEZPERE . B 60 N BAFEMEMERT VY 22 K SR BEL A i 4 41, B4 15 1, il 45 A 0 0B AR o A R 8L )5 49 S04 A
CS.20 m-MCS/CS.40 m-MCS/CS L4 K 40 m-MCS/CS/IS, FARJG 4 4.8.12 JH & HFEHIALTE 5 B A IF BB #4T micro-CT 49
il DA J5 V) o AT = A0 g, 350 AT R, 4 20 m-MCS/CS/IS 1 40 m-MCS/CS/1S H /K e st 1S HRs i1
ZERE AH 40 m-MCS/CS/1S (B U B £ 7655 25 KU @ik (41, 04 1. 8) %0 PRIk s e 53 h SR ] 40 m-MCS/CS/1S, sh#5:
W B KU S A 12 5 . CS B BB 0473 He e ] 42 . 20 m-MCS/CS 414 T —EREIEE .40 m-MCS/CS 41 3%
ARG 40 m-MCS/CS/IS 4B A 2 @A I H /MR X . =GR AR TR 40 m-MCS/CS/IS &£ 487K
TR AT S B 10 A8 3 BB 012 a0 KR A R B 1 7 A AR B BB T A T 40 mMCS/CS, 4k 58 A FL Bk 3%
IKUEREA UG ST B At A B R R B SRS SR

[RER] B A FLEERRESEE s B ARES ; i 2 s 18

[FESZES] R683 [X#trER"] A [rE=HS] 0258-879X(2016)02-0184-07

Experimental research of isoflavone-loaded mesoporous glass cement scaffold materials for rabbit-femoral bone
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[Abstract] Objective To evaluate the efficacy of isoflavone (IS)-loaded mesoporous glass cement scaffold materials in
repairing the rabbit femoral bone defect. Methods Various composite glass cements absorbing plant hormones (soy isoflavone)
were fabricated as follows: calcium sulphate (CS), 20% mesoporous magnesium calcium silicate/calcium sulfate (20 m-MCS/
CS), and 40% mesoporous magnesium calcium silicate/calcium sulfate (40 m-MCS/CS). The in vitro isoflavone release profiles
of the above materials were evaluated. Sixty New Zealand rabbits were randomized into 4 groups with 15 in each group, and the
bone defect models in the distal end of femur were created. Group A: implanted with CS; Group B: 20 m-MCS/CS; Group C:
40 m-MCS/CS; and Group D: IS-loaded 40 m-MCS/CS (40 m-MCS/CS/IS). The rabbits were sacrificed at 4 weeks, 8 weeks
and 12 weeks postoperatively and the bone samples were scanned with micro-CT. Then histology analysis was conducted under

microscope after decalcification and Masson trichrome staining. Results Controlled release profiles of isoflavone were presented
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in both 20 m-MCS/CS/IS and 40 m-MCS/CS/IS groups. and a higher cumulative release rate was detected in 40 m-MCS/CS/IS
group, which reached (41. 041, 8) % on the 25" day; therefore 40 m-MCS/CS/IS was selected for further evaluation in vivo ,
and 40 m-MCS/CS, 20 m-MCS/CS and CS served as controls. Rabbits in Group A implanted with CS showed little new bone
formation 12 weeks after operation; those in Group B implanted with 20 m-MCS/CS presented with better bone regeneration in
the defect site; and the bone defect sites in group C grafted with 40 m-MCS/CS were almost filled with neo-bone; however, the
best results were obtained in group D which was implanted with 40 m-MCS/CS/1S, with the defects fully repaired by the bone
trabecular. Conclusion Isoflavone-loaded mesoporous glass cement can effectively repair lacunar bone defects, and may serve as
a promising new bone regeneration material.

[Key words ] bone substitutes; mesoporous magnesium calcium silicate; calcium sulfate; isoflavones; bone repair
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m-MCS: Mesoporous magnesium calcium silicate; CS: Calcium sulphate; IS: Isoflavone
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Fig 3 Micro-CT images of femoral defect of rabbits 4, 8, and 12 weeks after implantation of bone
cement CS, 20 m-MCS/CS, 40 m-MCS/CS and 40 m-MCS/CS/IS

m-MCS: Mesoporous magnesium calcium silicate; CS: Calcium sulphate; IS: Isoflavone
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