@7 TEEATEHAR WEEZE

www.CITER.com Chinese Journal of Tissue Engineering Research

BRI SARERREMSLEER 2. MEAREKEF.
CD31 K5

https://doi.org/10.12307/2022.840 X &', 75 B’ [EE’, OHPEE’, M=z, T K’
12F50ER: 2021-06-07

KB 2021-11-23 3¢ 3 (R R 95
{B@B4]: 2021-12-23
F4AEM: 2022:01-22 K- 1 g AT
PENES: 36 R MM SD KK, M (1) —HF K. =aakFRE, F (L)X 4 b 2
AW, HFIE S G ES IR+ AT R (2) LR F L

R459.9; R313; R-332 ’ /

: : . FFR B > ABKRY E; ol (3) S LA EALIR,
NERS: Q=]FR: FFBRALHFFE+

P IR B KRS AN B AR RE

2095-4344(2022)29-04638-05
( ) FHFBR+PHUAREREL TR

XEFRIREE: A AhE A,
SCREFR X :
FEAN SRR E AR AN RS N ARG, ThEAUOV R W, A TR, BEANE R S TR B

DI CIESE, AN R RIS UL . PN U LRSS 2 N IR o RN B TR 2 P BRI A R
By, SRR KRBT FE s AR H

Masqueletie R : JikEEANG, HidREr 285 OF SBEEAM: B0 G K BT WIRIE I, SR )5 5 TP 2 ORI R K g
HFR T NRIR IR B Wiy, P Ok, IR e B ShiiPi: @ HNEEM: £ WARFe-8, UITilTHE, K
Ve, THLTAER P, E B S S TR A, (R IR MR P SE DR ) 1A i E AR R, A I S I A A S

HE

B LU RS AN S SR (LS A ], ARTO AR B B AL AT 22

BIE0: BRI P o B IR gt X 3 L T (5

FiE: #36 HEMESDRRBENL /> A A4l B RAL, B B+h 254l FA12, BT AN B4 mm e A 2U5 R AN E

BB, FBrh 2 HE NP EPRIR TS KUY &, 4R RGL i B ERN, BeBARE B AHEAN AR,

ARJG 5 B+ rh 25 HRE B 45 T B A AN B3 0.22 g/(kged), HoRPIZAMEH 4 TR R UK, HERM. BEEHEA6RH )G, MWIXGL .
ABTEAF G TR DR A B NG L, S AR B BT A A E B A2 I A B = CO3L(MIL /MR Y B R B 7 1) 25

HREEW: OXLS: FRBE+ DAL FRSIX CERGESH T, BilsSHER, & R R EE R, BRBEARE RSN g R, B
JER AR, B EEAES:; 2 AT I E SR XK, @QAZULE S 2 AR KITEIEL N & FUE AL A a A
FIFEEER B R, Ho i S+ P A T8 BRI B, 5 S IR AL BT B, BRSCEAI5T, R ATIAT b i S8 RE A0 iR i A0 245 4
MWL, At BB+ h B RSREER2, IWENRERKRTEARESTTAM. FH2RA(P<0.05), CD3LEHE
B TEAMAP < 0.05); @F5FRRY: BN SN LU RS RAEEA2 WA A BAEKRE T ERARRE, (L E sk XK r & i
hAE .

REIA: FPM; MasqueletfiR; EREANE I, HEun; EHMNEE; FRESKERR2; N BAERRT; D31

Effects of total flavonoids of Rhizoma drynariae on bone remodeling and expression of bone
morphogenetic protein-2, vascular endothelial growth factor and CD31

Zhao Dun’, Fang Bin?, Yi Chunzhi’, He Mincong’, Zheng Jiagian®, Li Yue’

The First Clinical Medical College, Guangzhou University of Chinese Medicine, Guangzhou 510000, Guangdong Province, China; “Department of Orthopedic
Oncology, The First Affiliated Hospital of Guangzhou University of Chinese Medicine, Guangzhou 510000, Guangdong Province, China

Zhao Dun, Master, The First Clinical Medical College, Guangzhou University of Chinese Medicine, Guangzhou 510000, Guangdong Province, China
Corresponding author: Li Yue, Physician, MD, Department of Orthopedic Oncology, The First Affiliated Hospital of Guangzhou University of Chinese Medicine,
Guangzhou 510000, Guangdong Province, China

Abstract

BACKGROUND: Numerous studies have shown that the total flavonoids of Rhizoma drynariae can promote bone healing, but the specific molecular mechanism
is still unclear.
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OBIJECTIVE: To investigate the effect of total flavones of Rhizoma drynariae on bone remodeling after bone defects.

METHODS: Thirty-six male Sprague-Dawley rats were randomly divided into three groups (n=12 per group): blank group, induced membrane group, induced
membrane+traditional Chinese medicine group). After a 4-mm bone tissue sample was taken from the middle part of the right femur of each rat, the femur
was fixed with a steel plate and inserted with polymethylmethacrylatebone cement. Four weeks after fixation, the second operation was performed to remove
the previously detached bone cement. The blank group did not receive bone graft, and the induced membrane group and the induced membrane+Chinese
medicine group received autologous coccyx bone graft. Afterwards, the induction membrane+traditional Chinese medicine group was given the total flavonoids
of Rhizoma drynariae 0.22 g/(kged) by gavage, and the other two groups were given the same amount of normal saline by gavage. Six weeks after bone
grafting, X-ray and histomorphological examinations were performed to observe the formation of new bone tissue in the defect area. Immunohistochemistry
staining was used to detect the protein expressions of bone morphogenetic protein 2, vascular endothelial growth factor, and CD31 (platelet-endothelial cell

adhesion molecule) in bone tissue.

RESULTS AND CONCLUSION: X-ray films indicated that there was continuous bone tissue in the bone defect area, the medullary cavity was formed, and the
bone cortex was reconstructed well in the induced membrane+traditional Chinese medicine group; the induced membrane group did not form a complete
cortical bone, in which the medullary cavity was not completely formed and no continuous bone tissue formed; the bone defect area in the blank group was
still visible. Histomorphological observations indicated that there was no continuous bone formation in the defect area of the blank group, while new bone
tissue was formed to different extent in the defect area of the other two groups. The induced membrane+traditional Chinese medicine group was in the stage
of bone shaping. In the induced membrane group, new bone tissue formed unevenly and there was still inflammatory cell infiltration and connective tissue
hyperplasia in the defect area. Immunohistochemical findings revealed that the protein expression of bone morphogenetic protein-2 and vascular endothelial
growth factor was significantly higher in the induced membrane+traditional Chinese medicine group than the other two groups (P < 0.05), while the protein
expression of CD31 was significantly higher in the induced membrane+traditional Chinese medicine group than the blank group (P < 0.05). To conclude, total
flavones of Rhizoma drynariae can regulate the expression of bone morphogenetic protein-2 and vascular endothelial growth factor proteins and promote

bone mineralization and remodleing in the bone defect area.
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Figure 1 | X-ray observation of rat bone defect area in each group
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Figure 2 | Histological observation of bone defects in rats (hematoxylin-
eosin staining, x50)
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Figure 3 | Immunohistochemical staining of bone defects in rats (x400)
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Table 2 | Immunohistochemical staining scores of bone morphogenetic

protein-2, vascular endothelial growth factor, and CD31 in bone tissue of
rats
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Figure 4 | Immunohistochemical staining scores of bone defects in rats
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