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Study on the Effects and Its Mechanism of Calcium Phosphate Bone Cement Loading Total Flavonoids of
Davallia mariesii on Osteoblast Differentiation in Induced Membrane of Bone Defect Model Rats

DONG Hang', HUANG Jiahua’, MAI Zhexing’, CHEN Boxing', HUANG Peizhen', CAI Qunbin', CHEN Chao', JI
Shuliang®, SUN Weipeng®, HUANG Yinying’, ZHOU Qishi' (1. The First Affiliated Hospital of Guangzhou
University of TCM, Guangzhou 510405, China; 2. School of the First Clinical Medical Sciences, Guangzhou
University of TCM, Guangzhou 510006, China; 3. School of the Second Clinical Medical Sciences, Guangzhou
University of TCM, Guangzhou 510006, China)

ABSTRACT OBJECTIVE: To investigate the effects and its mechanism of calcium phosphate bone cement (CPC) loading total
flavonoids of Davallia mariesii on osteogenic differentiation of induced membrane in rats. METHODS: Drug-loading CPC and
drug-loading polymethyl methacrylate (PMMA) cement were prepared with the contents of Qianggu capsules (total flavonoids of
D. mariesii as active ingredient) using CPC and PMMA cement as carrier. Totally 64 male SD rats were randomly divided into
drug-loading CPC group, drug-loading PMMA cement group, no-drug CPC group, no-drug PMMA cement group, with 16 rats in
each group. The femur of rats was separated and osteotomized to prepare bone defect model, and then the corresponding bone
cement was implanted. Four weeks after modeling, the induced membranes of rats were cut and protected. Bone cement was taken
out and autogenous cancellous bone was implanted. At the 4th week after modeling, X-ray photographs were taken on the hind
limb bones of rats. At the 4th week after modeling and 6th week after bone grafting, induced membranes and new bone were taken
from the bone defect area of rats respectively. HE staining was used to observe the morphology of induced membrane, and the
width of bone rabecular and the number of osteoblasts of new bone tissue were measured. Immunohistochemistry was used to detect
the protein expression of BMP-2 and VEGF in induced membrane. Western blotting assay was used to detect the protein expression
of Smadl, Smad4 and Smad7 in new bone. RESULTS:

Compared with other 3 groups, the degradation of bone

A JEETTH - E K A AR F LA VBT H (No.81674001) 5 /R 4A
2 25 R RHIFI H (No.20172046)

* EIGEEN Wt DRI 71« o BE L A B . LA cement in drug-loading CPC group was more obvious in the
020-36588581. E-mail: 15920313256@139.com bone defect areas, which showed that the formation of
# SV B AT E W12 S0, . By . R e induced membrane was observed and the bone defect areas
LEEIRIT . E-mail: 13600456498@139.com were smaller; capillary endothelial cells were abundant and
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orderly arranged in the induced membranes, and the width of bone trabeculae and the number of osteoblasts in the new bone tissue

increased significantly (P<<0.05); the protein expression of BMP-2 and VEGF in the induced membrane, the protein expression of
Smadl, Smad4 and Smad7 in new bone were increased significantly (P<<0.05). CONCLUSIONS: CPC loading total flavonoids of

D. mariesii promotes the formation of induced membrane osteoblast in bone defect model rats, which may be associated with

regulating osteoblast differentiation by activating BMP-2/Smad pathway; at the same time, it can promote bone healing by

promoting the differentiation of vascular endothelial cells, accelerating the formation of capillary network and increasing the

expression of vascular endothelial cells.

KEYWORDS Davallia mariesii; Total flavonoids; Calcium phosphate bone cement; Induced membrane; Bone defects; Osteogenic

differentiation; Mechanism; Rat
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Fig 2 Histomorphological micrographs of induced
membranes in bone defect areas of rats in each
group (HE staining, x100)
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K1 BAXARBHRXIFEBIEIRKE(x+s,n=8)
Tab 1 The level of new bone indexes in bone defect

area of rats in each group(x+s,n=38)

45 HNEGE, pm 4 o O
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H2hpMmMA KA 398222013 55124563
FHzceed 31022+15.96 49241624
FRZ PMMA Bk TR4L 2913841152 4121632

T 53025 PMMA FR R4 LA, * P<<0.05; 5 R 20245 CPC 41 1L
#,"P<<0.05; 5K %2 PMMA B /KR 4L HLAER ,*P<<0.05

Note: vs. drug-loading PMMA cement group, “P<<0.05; vs. no-drug
CPC group, "P<<0.05; vs. no-drug PMMA cement group, “P<<0.05
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Fig 3 Micrographs of BMP-2 protein positive stai-

ning in the induced membranes of rats in each

group ( x200)
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Fig 4 Micrographs of VEGF protein positive staining
in the induced membranes of rats in each group
(x200)
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Tab 2 Protein expression of BMP-2 and VEGF in the
induced membranes of rats in each group (x +
s,n=28)

Fil] BMP-2 VEGF
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T : 5325 PMMA B OKJE 4 He A, * P<<0.05; 15 R 825 CPC 4 1t

#,'P<<0.05; 5K 325 PMMA B /K841 s, *P<<0.05

Note: vs. drug-loading PMMA cement group, “P<<0.05; vs. no-drug
CPC group, “P<<0.05; vs. no-drug PMMA cement group, “P<<0.05
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Tab 3 Expression levels of Smadl, Smad4 and
Smad7 in new bone tissue of bone defect areas

of rats in each group(x*s,n=8)

a5 Smadl Smad4 Smad7
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KR PMMA B KR4 051£0.02 0.71£0.13 159021

T 5#25 PMMA /KR4 AL, “P<<0.05; 5K 325 CPC 4t
#,°P<<0.05; 5 AR B2 PMMA KR4l Hie ,“P<<0.05

Note: vs. drug-loading PMMA cement group, “P<<0.05; vs. no-drug
CPC group, "P<<0.05; vs. no-drug PMMA cement group, “P<<0.05
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Study on Preparation of Paclitaxel-sorafenib-PLGA-loaded Embolic Microspheres and in vitro Drug
Release Characteristics

CHEN Xin', LI Xiang®, LUO Xiaojian"*, LIU Wei"* (1. School of Pharmacy, Jiangxi University of TCM,
Nanchang 330006, China; 2. State Key Laboratory of Innovative Drugs and High Efficiency, Energy Saving
and Consumption Reducing Pharmaceutical Equipment, Jiangxi University of TCM, Nanchang 330038, China)

ABSTRACT OBJECTIVE: To prepare Paclitaxel-sorafenib-PLGA-loaded embolic microspheres, and to establish a method for
the content determination and investigate their in vitro drug release characteristics. METHODS: Paclitaxel-sorafenib-PLGA-loaded
embolic microspheres were prepared by emulsification-solvent evaporation method. HPLC method was used to determine the
contents of paclitaxel and sorafenib in Paclitaxel-sorafenib-PLGA-loaded embolic microspheres; drug-loading amount and
encapsulation efficiency were calculated. The determination was performed on Agilent TC-C;s column with mobile phase consisted
of water-acetonitrile (40 : 60, V/V) at the flow rate of 1.0 mL/min. The detection wavelength was set at 228 nm, and column
temperature was 28 °C. The sample size was 10 pL. The morphology of the microspheres was observed by optical microscopy and

scanning electron microscopy. The particle size and granularity distribution of microspheres were measured by laser granularity
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