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S SCPERRI ISP LS5 B 52

N S
(ZHMEHARFOBEFR, ZHBERRFHEOBEER, ZME 0 BEERARLELLEE, 0 230032)

WME B8 RS0 R (AP) MR 22 8 (SF) B8, a8 i AR PR RE AR AR AR S OO R AL R 2, W LA
B E AP R AT REVE . ik RASAMIE AR B £ 58 (AS) 4R U AP 3l i i W e SR 28 & 1 4B T 45 A
[F1ZH 73 Ll (¥ AP-SF &2 3 AN 4l SF I, 7ERR 25 26 16 T G 7 BE 1 2/ LI I PERE o I Ao i B2 fie ) AP-SF A T4
il LB (SEM) LSS HBOEEHA , o FH e L 20163 A (FTIR) A0 XS 2R 5 (XRD) SR BEAT AR o 38 ek 140 v B L 258 K B
B 1) S8 5144 g (rBMSCs ) 72 T 19 B B A7 0, CCK-8 Je % SE AR g e (5 R 5T AP-SF IR 1% A= W AR 28 ko (o0 TRl 1 Al I i 24 (2
(ALP) FIpE R (ARS) Kl 45 41 1BMSCs FRUH [ 0 LK 0L, £85I AS R EH AP, Ly SF R AP [ 50 10
SO TR A AT T 4 1 B P RS B (R REFRc 58, 1K 8. 46 MPa, AP-SF (1) CCK-8 G SEAN M Yo (i B 25 5 55 25 F 24 K SF 2
TCWI 225 RIS AT RAFRAE A A . ALP G0 A ARS £5 R3] AP-SF JFAH LL SF JBEAA W] 2 i fie i rBM-

SCs MUEMEIRE ST . B8 %10 AP-SF JBAR A AP AL RERIAE W2 P e, R — s I PR L ¥ 7
KR AR ZREABRIZ 5 S B BB A e
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SMHERARERD A

I, P ST A 2 6 7 A 9 A 5 9
AR f B 118 52 05 5K, RAELAR 5 ] L L 08
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IR s H T B SR B 2 B, J2 1 i R AT O
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JRCETHE A0 AN 1 B 40 ) HE B R DX, AT 5 Wi
BEBIEARS o B GBR BAETE A7 7 — e HLAR
PEREA L , BRIk DR AR A (9 ), AT 5832 R
RERIZA K2R EA (silk fibroin, SF) 3L
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Fisher A A] ) 5 4594 H - 0 S 5% ( B85 SEM3200, 5
NEEAS i T HAR A R F) ) s — A AL & 46 (24
5 :Forma3111) F1{d BL - 21 4h S 3% 4% ( 5 Nico-
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1% AR A bbb, Rl k) Ut 8, LA 25 BR
KRABHKZTHAEMREY) . B IAFRITITEY L
(3500 r/min, 5 min) ¥E% 5 K, GRG0 AP B T
60 CHLAEH T4 24 h & 1],

1.3.2 SFEaey 4 FRASTMU/NAR, 2T
A 0. 02 mol/L ABREREAYE P , W 4% 30 min J5
Wy, BB KSR S KA AR ZIE A M EZ R
BRIRSA . B A 22 5 T 60 “CHEAR T4 12
ho FCHE 9.3 mol/L AYTRACHR IR , K I I I Y Az 22
1E 60 CORIMIT M 3 ~4 h, i BeEA
MWCO 3500 #EHTAENTEZ B 7K P& 4 do )5
FBEATAR NI A B0, 8 000 r/min B0 2
U AFY 1S min, BT o bR AR A 4% W Y
SF ¥, BT 4 CUKFE LA H o

1.3.3 #& AP-SF ®ERE 5l % SFFI AP Jig
PR 10 2 10 (B, PRI L g AP AT 25 ml
SF ¥, VKA IARGER B IR 5 50 AR SR 1L
40 ChnIn G 28 & TH 28 & TR AT & T
50% CFEHEWPAZHR 4 b, 2B T K bk T, R
fPHlo [RIEA: ) i % SF : AP Bttt 10 : 1,10
23,10 :5.10 : 7,10 : 9 K A REFNLE SF R,
1.3.4 JpgtalaX KA [ ) i AR 0 O —
AN AR i, 3R PBS Y, SR,
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U A LIS BT S ST TR A B S R S L N DR TN
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1.3.5 Mg te BCTHom B ds R i i I BT X i
() AP-SF 15 0 BB il £ IRAE o IRIL S P Wi n
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A AP-SF IR i 114 & T LA S B, BB £ 52 ) oK
AP 3K | SF A1 AP-SF i R F i B 28 e 21 71
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h FEA S B FRIERY LU BN 1 ¢/10 ml, CCK-8 4 Jifg
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B S < 4 AP-SF T 5 B ELAR 6 mm A IRITEAE L
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d J5 ,PBS JHUE 2 ~3 IR, FH 4% 2 58 B I [ 5 1 3
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2 HR

2.1 AP 0 AP-SF JERIfFmFRMAEMB S0 @
HEAERE T AR AP R (1A H 4 iR
AL LR KIN AR 65 44, AP-SF [ 18 AT WL H 4K
HEZI) AP Fr (18 1B) , [m] i R v] WL SF A1 AP IR
G ES R R, RRBRIZREW (B 1C,
1D) ;i) H% AS (AP LL )z AP-SF fiif) XRD E1%,
K IRAE S N3 R AR B IR AP G544 HLIE v i SE A AE
AP | (I 1E) . FTIR SGi IR, 5 SF AR L, AP-
SF Ji& C-N fH4aHRshF N-H 25 i #5011 513 cm ™!
BEIE 1470 em ™' ,C =0 BEMJFZE 1 649 em ™' P5%%
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(B 3A) HANMA BT 58 ; K rBMSCs $5:F07E AP-SF
ARG T 3d J5 , F 4 R B 4 SR R W 4l ] LA GT
HOZEBE AP-SF LS T - (/&1 3B) o 1 SE40 L
Jeta 25 LNE 3C Pin , TG A R AR e 0t | SEAR Y
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Fig.1 Microscopic Characterization of AP and AP-SF Membranes under Scanning Electron Microscopy

A: AP power x1000; B: SEM of surface x1000; C;SEM of cross-section x1000; D Cross-section x2 000; E: XRD of AS, AP, SF and AP-

SF; F: FTIRof AS, AP, SF and AP-SF.
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Fig.2 Testing of the Tensile Properties and Swelling Properties of the Membrane

A Tensile Curves of SF and AP-SF; B Statistical Chart of Tensile Strength; C: Results of swelling test.
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Fig.3 Biocompatibility of AP-SF Membrane
A Results of CCK-8 assay; B: SEM image after cell inoculation x 200; C: Results of live/dead staining 7 days after cell inoculation x 50.
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Fig.4 Microscopic images of ALP and ARS staining of cells in each group after osteogenic induction differentiation x 100
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Construction of nacre-like structure-enhanced silk protein GBR

membrane and its performance in vitro experiments
Yang Feiyu, Xu Wenhua

( College & Hospital of Stomatology , Anhui Medical University ,
Key Lab of Oral Diseases Research of Anhui Province, Hefei 230032)

Abstract Objective To prepare silk protein (SF) membranes reinforced by aragonite sheets ( AP) and to inves-
tigate their potential as novel barrier membranes for bone tissue regeneration by testing their tensile properties, bio-
compatibility, and their effect on osteogenic differentiation. Methods AP was extracted from natural abalone shell
(AS) by oxidation method, and AP-SF composite and pure SF membranes with different component ratios were pre-
pared by solution casting and evaporative self-assembly techniques, and their tensile properties were tested using a
universal mechanical machine under wet state conditions. The tensile properties were tested using a universal me-
chanical machine under wet conditions. The microstructure of the AP-SF membrane with the highest tensile strength
was observed using scanning electron microscopy (SEM) and characterized using Fourier transform infrared spec-

troscopy (FTIR) and X-ray diffraction (XRD). Observation of the adhesion of rat bone marrow mesenchymal stem
cells (rBMSCs) on the surface by scanning electron microscopy, and exploration of the biocompatibility of AP-SF
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CLBH O 2 ddi ik B9 v b 15 R A A 108 0k v Al I 9 1) e
R L, TR s, 4 L 6P i
(ZHWEHKFF—WEER RIS 230022)

HE B8 B O 2 (HK2) 7E RS IRE & 28 R R B A a1 F RN . Fid RASeE A gULs¥ 0
PR R TS RS A A SURT RS B AL A T Y0, DA T R HK2 (B 3R 16 00, 9540 HK2 554G IE IRAR BRI % & >R H
B T BN IR LR SY HK2 7RIS e 4 i 3R b A B 1 280k, I 58 e e ms i ( MITT) g A D 4 3% 7 5 /N BRUBZ T B0
LIRS L2 I E L Bl R PR 104 R A AR 5 SR P TR, 28738 B 1) O 96 00 9 4 4 W6 1 97 e 2l MG R AR 1 . 6 R A9 e
M HK2 (R T REERTIIRGE A HZU(P <0.05) . HK2 1) 3RIK 58 FE 55 Mg i M Re B2 i 40 e e P L RS ( PSA ) 7K
F-Lh B T A R B IEAHDG (P <0. 05) o HK2 AR #E A4 B i ed 4 B iy 4 58 (P < 0. 05) , AR A 5if 41 B e T . HK2 1458
TS e 2 A OB A BRI TE PR (P <0.05) o £5i% HIK2 38 50 815 I e 1 15 3 0% 1) 0 M AR 0E B AR 1 R R LR
JEo

KEEIA HIYI M s OO 2 s W TR A 40 MRS T 5 e LAk ; TR B OR B

hESES R739.8

A 41 B ( prostate cancer, PCa) J2& 55 $4 WA JR A=
SR GE R H DL R IR T 7 7 I A R v ROIR
A SEARR Bt A A R R 0 A R 1Y
e K LA B ] R it o A R IR A 3G 54, PCa 7R 3R [ 1Y

2025 -02 - 08 i

4T F IR ARRR L4 00 F (407582272886 ) s 2 RUH R IT
FOREHITIE H (455 :2022AH030118) ; Z2 44 1 fL IS 24
BRI 2971 H (45 :20227hyx-C37)

FE# A e P, 5 Tt 0 £ DS , I ) S50, 2
WEMEH , E-mail ; ayfyxlf@ 163. com

RIS B AEZE T S, A R A
P ABERfEE D S RIS AR SV B ( pros-
tate-specific antigen, PSA) /& PCa fifi & 1 565 iy
FEARTENG R A2 Z L {H i T PCa & EH
B, RE S H AL TR R R, 1R
W) PCa A= & &R 31 BILART, X T 0 1) B
T PEA B L R 20 N B A E oA
i BN R AN S SRS P R . A
YRR = RBEIRM oL 2 — , LA I 1 e 5 e
AN AR DO RE o BRI IR AR 2 A e IR

membrane by CCK-8 and live cell staining. Alkaline phosphatase staining ( ALP) and alizarin red staining ( ARS)
were used to detect the osteogenic differentiation of rBMSCs in each group. Results AP was successfully extracted
from AS, and the membrane prepared from a mixed solution of SF and AP with a solid content of 10 : 9 had the
strongest wet tensile performance, reaching 8.46 MPa. The CCK-8 and live dead cell staining test results of the
AP-SF membrane showed no significant difference compared to the blank group and SF group, indicating that both
membranes had good biocompatibility. The ALP test and ARS results indicated that AP-SF membrane had a more
significant ability to promote osteogenic differentiation of rBMSCs compared to SF membrane. Conclusion The
prepared AP-SF membrane has both good mechanical and biological properties, and has certain clinical application
potential.
Key words aragonite platelets; silk fibroin; nacre; guided bone regeneration; bone defect repair; osteogenic dif-
ferentiation
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