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[Abstract] Objective This study aimed to investigate the effect of the titanium surface immobilised by arginyl-glycyl-
aspartate (RGD) peptide self-assembling multilayers on the mouse osteoblast-like cell MC3T3-E1. Methods Metal
specimens were randomly divided into three groups: pure titanium (PT) group, NaOH-treated titanium (NT) group and
RGD-modified titanium (RT) group. The morphology of the specimens was inspected by scanning electron microscopy
(SEM). MC3T3-E1 cells were cultured on the surface of specimens. The adhesion and proliferation of MC3T3-E1 cells
were observed by SEM and 3-(4,5-dimethyl-2-thiazolyl)-2,5-diphenyl-2-H-tetrazolium bromide (MTT) assay. The mRNA

expression levels of osteocalcin and osteoprotegerin

(s B HA] 2018-07-04; [fE[EIAHA] 2018-10-11 were quantified by real-time quantitative polymerase
EE€mA] WARRES ARSI E (2017Ws231) chain reaction. Results The sample surface of
(MEFBST] XUE, EBeBil, 11, Bmail: 435792307@qq.com the PT group showed uniform and clear scratches,

NEEIEE] Ko, RIEEE, i1, Email: zytao999@163.com whereas that of the NT group showed microporous
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structure. Meanwhile, the surface structure of the RT group resembled the small bulges to a web surface. Cells adhering

on RT disks exhibited active spreading and polygonous shape, with more filopodia. MTT assay showed that the adhesion

rate in the RT group was the highest among the four groups; no considerable difference existed between the control group

(withont titanium) and PT group. The cell proliferation rate of RT group was also the highest (P<0.05), especially at 1 and

3 days. In the RT group, osteocalcin mRNA and osteoprotegerin mRNA expression levels decreased more than those in

the control group and PT group at 14 days (P<0.05). Conclusion RT can promote cell adhesion and proliferation, and

increase osteocalcin mRNA and osteoprotegerin mRNA expression levels in MC3T3 cells.

[Key words] layer-by-layer self-assembly; arginyl-glycyl-aspartate peptide; mouse osteoblast-like cell MC3T3-E1
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Fig 1 Surface topography of the titanium plates SEM x5 000
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Tab 1 The effect of different titanium plates on the adhesion of MC3T3-E1

il 1h 4h 12h 24h
X HRZH 0.035+0.006 0.044+0.006 0.092+0.006 0.129+0.004
PT4 0.036+0.005 0.045+0.005 0.095+0.005 0.134+0.005
NT#41 0.028+0.005** 0.03540.005** 0.075+0.004** 0.100+0.009**
RT4 0.049+0.003*#« 0.064+0.005*" 0.104+0.005*#« 0.15340.005*#

e FAAREHA]S S AL LS, P<0.05; #AHIRINHA] S S PTALILES, P<0.05; &HIMIAT] S SNTL HLAS, P<0.05,

A: PTZHEKH; B: NT4l4kH; C: RT4HEH .
&l 2 kA /N R EFEAIMC3 T3 A IE A SEM < 1 000
Fig 2 Adhesion morphology of MC3T3 on surface of titanium plates SEM x 1 000
2.4 fmIERRIAR A& 3G I A JIMC3T3-E1, RTZHAAIE 5% mRNAR R KF-
N FEAIEMC3T3-E1 5551 /13 d, RT LI PTA FINTZH 40 A i 2k /K V- Z IRl Y 25 S e g it
ZH AN TR R B o AESANT diNF, RTZH 4 0 4 R (P>0.05) ; HiFF14 di, S5PTHIAHLL,
BSOS X HRAL . PTAICEH 25 55 NTAL4MMEM RTZH FINTZH 4 il 5 55 2= mRNA 1 7KF- B 2 =

WA TH R 22, 2R A 5T2FE XL (P<0.05) o HIAIPZEmRNATEREFR7HI14 A
2.5 ARFl4khH i\ﬁlﬁ'l‘ss\.)?k'ﬂ‘*%élﬂﬂﬁMC3T3—El'ﬁ‘ IR AH R a3 RTQE%HNTQEiéJEﬁE%ﬂ:PTQE
5% . BRI EmMRNAL LR (P<0.05) , HARTHFHIZmRNAM KL

K HRT-qPCREGIM K 557 dist 9 /)N BB B A 41 WAINTH A& EJ (P<0.05) .

R 2 AESARENRRBEFHERMCIT3-EBETERI R0
Tab 2 The effect of different titanium plates on the proliferation of MC3T3-E1

el 1d 3d 5d 7d
X HEZH 0.1280.004 0.375+0.069 0.9310.109 1.115+0.142
PTZ4 0.131+0.010 0.386+0.027 0.949+0.115 1.064+0.137
NT4 0.109+0.014* 0.1540.041** 0.286+0.048* 0.6790.060%*
RTZ 0.155+0.009%#& 0.544:0.118% 0.969:£0.166% 1.138+0.082¢
T *AHRIRHE] S S L He AL, P<0.05; #AH[RIN ) S S5 PTLH HLAL, P<0.05; SAHIEIRa] s S5NTL Heds, P<0.05,
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Fig 3 mRNA expression of osteocalcin and osteoprotegerin in MC3T3-E1 on different titanium plates at different times
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