Fae  HILM
2017 4 1A

mEERMISIRE
RARE METAL MATERIALS AND ENGINEERING

Vol .46, No.11
November 2017

FRBS B 2N oK 2 ¥ 1) 240 Bl w5 B K2 B R

THE' FHE’, MK B O RER BN R B OEESR S

£ .8 &

(1 MATERRKZEOBER( REOREER)FME S, 74 77/ 510280)
(2. JMERKREE—MEER DREL, TR T 510120)

B OE: EHAES AR ISR SRS s R G, AN A8 A5 T T B R AR R R . H AT
T A e PR ) 4 0 FR) R B AR 305 1 BT A R AT A R OIS o T R ARG B P 2R T AR IR ER AR 32, R

TERERERANAKLEXT MG63 R ARG I I 5. LIS .

SREIR, SO AT B 9K 43 A B A

FRORG B, 3393 L BEOW 5 R ACA > S A0 M 9 oK 28 5 RDF [ AE 9K 23k, JF HANI R S 2 A MM K&, Sk
9t Gt O A0 A BE TV A4 I SO F EL A TR AN KI5 ot P 0 P 0 Bt 52 B 1 W s Rl Tl TR I DA
RUNX2 ¥ P 6 0 5 30400 2K 2 2 40 0 5G4 B 0 A AH R JRCSS o« 98 oK 28 36 T 40 0 5 00 G B LA e 364 5 J% 2344 T e 52 38 7™ S 4
o XS4 MR B 0 98 0K 25 K 75 25 W) G2 R 2R Gt L I ZE W IR N 4 55 T T A L 1

EIE: YRS RN AR
FEESHS: TG146.2'3; TB383

ERFRIRAD: A

XEHS: 1002-185X(2017)11-3394-06

AERERHIE BE 5 R R 2R T 25 B A K D
I S ZE A2 HL AR LR B TR AR N AR SN 45 )
JREN 5 75 52 B A5 4 R T LB RE T BURE I - £E AT R
(RIRF AL PP T A2 — PR E BARRAIE » i At R A 51 G
R AL B 2 B I 8] A SE TR A . PRIE, X 3R
T FE 28 R A8 U b 42 170 K A )92 A 40 PR AT D IR O %
5 T mErS B, S8R 6 HE
R 5 TOK B 49 K ZORUAE B2 1) 2R T AT AR AN A Y
SR SR, o T A AR R T 2 B b 7E 1 o
YN/ R B LS TR EOR B AR W FEOT
AN KA R A% 1) 240 R P RG B 55 9 o (R L A
B BHEZ s R G EWIERLES . LR AR T
TR A B R KRR Hik, kA BsiED
TR ARRE R ) 40 R 1R B DA K2 i A AT 98 & — T )
HIE7 S A

20 L AR PR R R A R AR L R JF HL
FEAN I A AT o 7 T B IERS . I A PR T
Sk B Pl A SR AR B Jorh g i RS B L R
LR E BEIX — 2 T REI 4H i 25 R S Bl SR B 5 N
SRARE XS T 40 Rk B RS ) 2= o0 AR, LA R
(¥ 2 THT 2 25 1 40 0K G0 1) 25032 B i R 55 40 oK 03] B
HRIMEE, FEAMMR M SR, oL g 4
2 T £ T 2 4 0K 5 A A8 1 [ 25 W0 4 KL B s 52 i

Yfs HHER: 2016-11-15

A [F) 4 B B RG B T A 2 — AR ok O,
BT AR EE LB T BER R RS A A0 KB 9K 21 4
gk S T g g 3 R B 3o 3R T N K 2 2
{1 028 SR W) 0 IR RS B S5 0

FEAHIE 5 il o K BT AR T — G 9K 4ok
/U 1 L FR)RG B AR MG 63 4 it 1) Vi 78 o |l T 4 oK e A
BB I LK B JUROR (10 5 5 20 B A BE G B 2044
R KL IR T, T A2 e 40 oK 2 7 R [ 2 A2 3R 1T o Pt
20 IR PO RS B 89 B, 0 R SR R TR RS 32 B EE RS
XL R, GOR L S5 R e % A A 45 ) 40 R PR R
B 5, R P EAR A PUEIR R . IR A A
FELWIRIE R gL BV BRI B % A=A T
LRETT WA A R B 2 1]

1 % W

SIS AR AR Fr, JE 9 1.5 mm, BL4E 4 15 mm,
WO AR 10O ST BE 25 10004, AR Ja B4k Fy J3CHE TR i
ToK CEF AR UG Ve 20 min, Z G KEERE T
Kebde. B ETESEFARTE. BEIEgA
B T4 10 mL. 1.0 mol/L NaOH FI VY% 2.0 SN 5
M, 220 ‘C/M8h, HARAMEFIR, KA B K
EEETKREMEZ pHE RN T A, EE T,
re L R K B JE A . IR TEOK OB AR

EeWmB: ExaRe#Ese (81170998); | REEZFRIHH A AE S (A2015208)
eIy : T, 59,1984 4R4E, {4, R, B 7 R RS D BB (7 AR 8 DR BE) MAE A0, T 7M1 510280, Hi i : 020-84408890,

E-mail: dingxianglong88@126.com



F1m TR G BRIR R K 2 1 0 B G PR R FL * 3395«
53 M 4 o Promega Corporation, Madison, USA) %t 474 M . 7£

K 37 & 49 4 42 (FE-SEM),  (1530VP, LEO,
Germany) P & 3% ) 5% (TEM), (Tecnai-10, PHILIPS,
Holland) X £ i (1 3% 0 45 84 S B &S AT LSS, SR X
S 4T 8 XRD X (Cu #E 21=0.15418 nm, 40 kV, 40 mA)
(D8 Advance, Bruker, Germany) i3t 47 7= 4 [ &t AH 53 ¥
FE R B 27 K M K I 8 3 B2 7%k (OCA40  Micro,
Dataphysics, Germany) £ il .

A1 HEE (BSA) V IEAR T P E AR R B
FERFANFEAR R HIRAT 300 pL AW (1 mg/mL), 7F
37 CEHEAME TR 1, 6, 12, 24 hZJa, FAKM
FIEK A R A A LB . B AR B RS 778 i B AR A
(BIO-RAD Model 680, USA)J K: 4 562 nm fif & A&

MG63 4l 7E 5%CO, W & 37 C% T, HEH
FEWHLH DMEM 5592 (& 10%i8 4+ &) ¥ MG63
S o W BE 5 IR T 4H B R IR, KRR A 80%mL A I,
i1 0.25% JiRMEEIE AL, K40 LL 2.4 X 10%cm?® B2 R 3 4k
Aok, BRI

HHE RN 24 h f5iE it SEM WA TS« K g
7 3k DA B ARG B 2K R 2R T 48 i /0 (9 25 B, PBS
MY 3 K. F 2.5%0 % f [# 2 20 min, K5 PBS /)
O 3 IREFX 5 min. Z JEFEAH 10%, 20%, 30%,
40%, 50%, 60%, 70%, 80%, 90% LA K Jo/K ZEEHK K
i KAEER 10 mine 5 TR, S AR T W 224 i
JE45(S-3000, Hitachi, Japan).

234 24 h Ji 3R 2 JR ¥ B IR N 24 LR 5, PBS
AN PG, 4% 2 5 H I E € 20 min B85 PBS mk
3 . i 0.1%Triton X100/PBS 4b# 5 min [t 5 H 1.0%
BSA/PBS #f 4] 30 min. Actin {f f§ Alexa Fluor
488(Invitrogen, USA). 41 i #% £ F Hoechst 33342
(Invitrogen, USA)#H4T 4 0. 75 % )6 B B8 T W %2
(IX51, Olympus, Japan) .

S B AE K R 9K 4R 3R T - PRGBS B8 77 R F 26k
B N O OE B LR RN BRSNS 2, 6
h #Bx 24 LR B IR, PBS /NVDiEYE 3 3, N
A 4%% B 500 /L= T B E 10 min, H PBS
ANCEYE, AR5 ] 0.1%Triton X-100 %35 T 383% 5 min,
PBS /MO EWE, AEFRER &5 A7 sl T 1%BSA/PBS 314
1 h, B Hoechst 33342 (10 pg/mL) 300 p/FL%T 4 A
Mt AT gett, BEEHEE 5Smin f5, PBS /NOEYE 3 X,
R TR 5 T2 U ™ WL AS IR 4K v 3 1D 4 i
%, BASFEMAE 100 X JBCRR5 2 FRERIIZ AL 10 S HLEF

(1800 pm X 1350 pm) Ak, A58 Image-Pro
Plus 6.0 it 4oz i, IF1EST.
FEAh BB 40 B G B S LR MTS (MTS,

BMUG 5 1.4 d K FE S PBS AN TS B T 5575 3
0 24 FLACH, 45400 500 uL DMEM 1% 7% 3 100 uL
MTS &5 37 CH¥E 3 h. HL 100 uL £ 96 FLA, B
FRAX 490 nm MW AR

MM BIEE A B3R 7 d 2 )5, B e s
PCR &l i A < JE Al ALP. RUNX2 ()R IE Ko
KA LL 2.4 X 10% em? BRI AR R IRE S 7d. &
RNA f# F TRIzol ik FIFEHL . 1 F ¢ 6 2 & PCR 177
5 AT RS DU B 2 R 2R 18 7K °F- (Bio-Rad  Laboratories
Inc.). ALP. RUNX2 [ H %} 315 /K ¥ il i 4 5K £ 1A
GAPDH K ATFrdEf . FI¥F 510 W3 1.

i skg s EE 3 Ik, {HH one-way ANOVA Xt
P EHE AT G . Geit o Wi SPSS 16.0 4
PRAbEE . P<0.05 NN EA G EE L.

2 SKWmER

2.1 HARLLHMIFIREFE

220 CAHbEE 8 h BI/KHRI LSRR v IR TH B B
THEF BB AR AL . B 1 R AR IS5 .
M R LA B OK ) 9K 2 IR R B AR (5~20
M) KNS E I =LA . KR ERIK BEAE 10
~15 pm BIJE N, BEARAE 40 ~ 65 nm Z [A].

Kl 2 R &FEARM XRD B, S, &
I 7K B2 J AR R BR TR h 90 oK 2 T2 kO IE AT 454
1) NapTi,Os HyO, 3L 1) TiOg 1E )\ TH A4 i — 4
TUAR T L

Bl 3 MR T gk e Hz i fp M & I . ATRLE
BB A g K20 56 1T 4K 2k 45 W 4z ik
R OH A SRR .
2.2 TERARMIBENHIELE

Bl 4 s B 4 DL RBR IR SR 40 K 28 L TE AN [
(] AU E IR P 26 . el P AT DU 1) 2 ZH 35 B O 6 ) ()
BN AW R 5R, 7E 12 h i EIRaE . EEEER
KL B[R] 50 2 2H 2 () A Gt 22 5
2.3 AEFREXHAMEFESHEN

MG63 4 il 75 5K Fr DA B 0 K 28 3 T I T A 2 i

%= 1 PCR3|#F%)

Table 1 Primer sequence of PCR

Gene Primer sequence
ALP s: 5’-catgctgagtgacacagacaagaa-3'
a: 5’-acagcagactgcgcctggta-3’
RUNX2 s: 5'-tccacaccattagggaccatc-3
a: 5'-tgctaatgcttcgtgtttcca-3’
GAPDH s: 5'-tggcacccagcacaatgaa-3

a: 5'-ctaagtcatagtccgcectagaagcea-3’
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Fig.4 Protein adsorptive capacity of flat titanium and TiNWs

assessed using a model protein
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Cell Adhesion and Activity Controlled by Titanate Nanowire

Ding Xianglong®, Wang Jingxu?, Lin Xi*, Wu Jingyi', Yue Xinxin®, Jia Fang®, Guo Zehong®, Gao Yan', Zhou Lei*
(1. Center of Oral Implantology, Stomatological Hospital, Southern Medical University
(Guangdong Provincial Stomatological Hospital), Guangzhou 510280, China)
(2. Stomotology Department of the First Affiliated Hospital of Guangzhou Medical University, Guangzhou 510120, China)

Abstract: There’s no dispute that the control of interaction between cell and implant including drug delivery system and biosensor is a
long-purchased goal. Recently, scientists are looking forward to exploring new materials in restricting cell adhesion and activity. In this
paper, titanate nanowire was formed on the surface of titanium disks by hydrothermal route and the interaction between titanate nanowire
and MG63 osteoblasts (including cell adhesion, proliferation and differentiation) was investigated. Results show that fewer cells are
adhered on the smooth titanium disks than the nanowires. Only a few cells are fixed on the nanowire surface which exhibits an irregular
long spindle shape observed by SEM. Immunofluoresense also illustrates an irregular cell shape without forming a cell structure, and the
proliferation is restricted at the same time. Meanwhile, alkaline phosphatase and RUNX2 activity test share the same results. It can be well
concluded that cell adhesion and activity is seriously restricted on the titanate nanowire surface. Such results can be applied on the further
studies of drug delivery system and biosensor.
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