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Osteopractic total flavone promoting rat extra-articular tendon-bone healing through mTOR pathway ZHANG Xin-
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ABSTRACT Objective:To explore function and related molecular mechanism of osteopractic total flavone (OTF) on ten-
don healing in rats. Methods : Ten male rats aged for 8 weeks were collected and weighted from 180 to 220 g. Tendon stem cells
were cultivated , the third tendon stem cells were used for experiment. OTP treated with 0,0.1,1,10 ng/ml were added into
tendon stem cells,and expression change of ALP,Runx2,0CN,VEGF,P-S6,P-4E/BP1 were detected after 14 days. Forty
male rats aged for 8 weeks (weighted 180 to 220 g) were established extra-articular tendon-bone transplanting healing model,
and divided into experimental group and control group. Experimental group were treated with OTF (100 mg-kg™-d™),while
control group was treated by normal saline with the same volume. Tendon-bone healing degree were detected by biomechanical
testing at 3 and 6 weeks after surgery,histological detection were applied to detect tendon-bone healing and number of new
vessles. Results: After treated by OTP, ALP staining and active index detection showed there were statistical differences among
0,0.1,1,10 ng/ml group. After 14 days’ cultivation,, western blotting results showed mTOR downstream marker protein P-S6
protein expression were gradually increased with increase of density of OTP,expression of P—4E/BP1 was reduced , while ex-
pression of Runx2,0CN, VEGF were increased. Biological detection results showed that there was no significant difference in
mechanical strength between experimental group (0.78+0.05) N/mm and control group (0.51+0.02) N/mm at 3 weeks after
surgery , while mechanical strength in experimental group (1.36+0.09) N/mm was higher than control group (1.01+0.08)

N/mm at 6 weeks after surgery. Histological results showed maturity of tendon-bone surface cell were higher at 3 and 6 weeks
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in experimental group,sharpey fiber growth more density, calcification extent of mesenchyme was high,and new bone, vessels

were increased. Conclusion: OTF could promote osteogenic differentiation of tendon stem cells through mTOR signaling in

vitro, and stimulate tendon—bone healing in bone tunnel and enhance connection quality between tendon and bone.
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Tab.1 Activity of CCK-8,ALP and quantitative PCR with different concentration of osteopractic total flavone (x+s)

215 A CCK-8 ALP Runx2 OCN VEGF

0 ng/ml 6 1.2320.17 0.5520.11 1.0120.05 1.02+0.04 1.0120.03
0.1 ng/ml 6 1.2120.14 0.87+0.08" 1.52+0.11 1.4420.06* 1.44£0.13*
1 ng/ml 6 1.19£0.12 1.18+0.11* 2.19£0.09 * 2.22+0.08" 1.82+0.117
10 ng/ml 6 1.20£0.09 1.48+0.10% 2.98+0.06 * 3.08+0.09 * 2.21£0.14*

#:CCK-8:0.1 ng/ml 5 0 ng/ml 41t %5 ,0=0.2873,P>0.05;1 ng/ml 415 0.1 ng/ml 41 b %5 ,:=0.245,P>0.05;10 ng/ml 5 1 ng/ml 4 %5 ,:=0.19,
P>0.05, ALP: Y 0ng/ml 41 b %% ,1=7.440,P<0.05; 5 0.1 ng/ml 41 b %% ,%=7.207,P<0.05; 5 1 ng/ml 4 [L %5, *1=6.382,P<0.05 ; Runx2 : 5 0 ng/ml
2 H 4, 1=13.35,P<0.05; 5 0.1 ng/ml 41 HL%5,%1=14.91,P<0.05; 5 1 ng/ml 41 H %5, *1=23.10,P<0.05;0CN: 5 0 ng/ml 41 H. %5, 1=18.42,P<0.05;
5 0.1 ng/ml 41 He %5 ,%1=24.67,P<0.05; 5 1 ng/ml 41t %5, *1=22.58,P<0.05; VEGF: 55 0 ng/ml 41t %5 ,%1=10.19,P<0.05; 5 0.1 ng/ml 41 HL 42, "=
7.056,P<0.05; 5 1 ng/ml 4 L%, *t=6.927,P<0.05

Note : CCK-8:0.1 ng/ml group versus 0 ng/ml group,:=0.2873,P>0.05;1 ng/ml group versus 0.1 ng/ml group,t=0.245,P>0.05;1 ng/ml group versus
10 ng/ml group,2=0.19,P>0.05. ALP:compared with 0 ng/ml group, 1=7.440,P<0.05 ; compared with 0.1 ng/ml,*=7.207 ,P<0.05 ; compared with 1
ng/ml, *t=6.382,P<0.05;Runx2:compared with 0 ng/ml,*=13.35,P<0.05 ;compared with 0.1 ng/ml,*=14.91,P<0.05;compared with 1 ng/ml, *t=
23.10,P<0.05;0CN : compared with 0 ng/ml, #=18.42,P<0.0;compared with 0.1 ng/ml,"*=24.67,P<0.05 ; compared with 1 ng/ml, *t=22.58 ,P<0.05;
VEGF : compared with 0 ng/ml,*=10.19,P<0.05 ; compared with 0.1 ng/ml,*=7.056 ,P<0.05 ;compared with 1 ng/ml,*1=6.927,P<0.05
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Fig.2 Western Blotting results of Runx2,0CN,and VEGF with different
dose of osteopractic total flavone
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Fig.1 ALP staining assay with different concentration of osteopractic total flavone
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LI 5 0.78+0.05  1.36+0.09 38+2 74
X AL 5 0.51+0.02  1.01+0.08 21+2 15+3
Ll - 15.85 9.91 19.01 5.06
P - >0.05 <0.05 <0.05 >0.05
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Fig.4 HE staining of tendon-bone interface between control group and experiment group (x200)

4a. HE of control group at 3 weeks after showed interface of tendon-bone were loose connective tis-
sue, large number of fibroblast,cell collagen were rare  4b. HE of experimental group at 3 weeks
showed interface of tendon-bone were connective tissue, large number of fibroblast, cell collagen were
density  4c. HE of control group at 6 weeks after showed interface of tendon-bone were connective

tissue ,and chondrocyte formed 4d. HE of experimental group at 6 weeks after showed interface of
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