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Effects and mechanism of total flavonoids of rhizoma drynariae on bone quality and biomechanical properties
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ABSTRACT Objective: To investigate the effects of total flavonoids of rhizoma drynariae ( TFRD ) on bone quality and biomechanical

properties of calcium phosphate cement ( CPC ) -augmented vertebrae in osteoporotic ( OP) model rats, and to explore its underlying
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mechanism. Methods ; Sixty 12-week-old female SD rats were randomly assigned into model group( 10 ones) ,blank group(20 ones) ,TFRD
group (20 ones) ,and sham-operated group( 10 ones). All rats but the ones in sham-operated group were treated by bilateral ovariectomy for
inducing OP model, while the ones in sham-operated group merely underwent removal of peri-ovarian adipose tissues,with ovaries retained.
Four weeks after the modeling surgery , the rats in sham-operated group and model group were sacrificed , and the L, lumbar vertebra was dis-
sected for measuring the bone mineral density( BMD) via dual-energy X-ray absorptiometry ( DEXA ) to evaluate whether the OP models were
built successfully. After successful modeling,the rats in blank group and TFRD group were subjected to CPC augmentation at the L, lumbar
vertebra. From the postoperative day 1, the rats in TFRD group were intervened by intragastric administration with 2 mL. TFRD solution
(TFRD dosage:0.22 g/kg) ,while the ones in blank group with the same dose of distilled water,once a day for consecutive 8 weeks. After
the end of drug intervention,the rats in blank group and TFRD group were executed,and the CPC-augmented L, lumbar vertebra were har-
vested to measure the BMD via DEXA , meanwhile , the bone microstructure was assessed ,and the bone volume/tissue volume( BV/TV) , tra-
becular thickness( Th. Th) ,as well as trabecular number ( Th. N) were detected by micro-CT. Moreover, the biomechanical properties were
tested by compression testing to determine the maximum load and stiffness of the CPC-augmented L, lumbar vertebra. Furthermore, the
mRNA expression levels of bone formation marker genes,including alkaline phosphatase( ALP) ,osteocalcin( OCN) , and osteopontin( OPN)
were detected by real-time fluorescence quantitative PCR technology, and the protein expression levels of bone formation marker genes such
as ALP,OCN,and OPN,as well as Wnt signaling pathway-related genes such as Wntl , Wnt3a, and B-catenin, were detected by Western
Blot. Results : DModeling results. The BMD of the L, lumbar vertebra was lower in model group compared to sham-operated group (t =
11.311,P =0.000). @BMD and bone microstructure of the augmented vertebra. The BMD,BV/TV,Th. Th,and Tb. N of the augmented L,
lumbar vertebra were all higher in TFRD group compared to blank group (¢ =3.328,P =0.004;:=3.795,P =0.001;¢=2.340,P =
0.031;t=2.256,P =0.037). (3®Biomechanical properties of the augmented vertebra. The maximum load and stiffness of the augmented L,
lumbar vertebra were greater in TFRD group compared to blank group(z =3.689,P =0.002;¢=2.335,P =0.031). @The mRNA and pro-
tein expression levels of bone formation marker genes in the augmented vertebra tissues. The mRNA and protein expression levels of ALP,
OCN,and OPN in the augmented L, vertebra tissues were all higher in TFRD group compared to blank group( mRNA.:=9.738,P =
0.000;¢=7.576,P =0.000;¢ =9.880,P =0.000; protein ;¢ =10.923,P =0.000;¢ = 17. 896, P =0.000;¢ = 16. 751 ,P =0.000) . ®The
protein expression levels of Wnt signaling pathway-related genes in the augmented vertebra tissues. The protein expression levels of Wntl
and Wnt3a in the total protein extracts,as well as that of B-catenin in the nuclear protein extracts of the augmented L, vertebra tissues, were
all higher in TFRD group compared to blank group(z=13.252,P =0.000;z =13.379,P =0.000;¢=9.765,P =0.000) ; while the com-
parison of the protein expression level of B-catenin in the total protein extracts between the 2 groups revealed no significant differences.
Conclusion; TFRD can improve the bone quality and biomechanical properties of CPC-augmented vertebrae in OP model rats. It may work
by stimulating osteoblastic differentiation through activating the Wnt signaling pathway , promoting nuclear translocation of B-catenin,and up-
regulating the expression of ALP,OCN,and OPN.
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