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Development of regenerative medical materials with the ability to promote wound
healing using CXCL12.
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We focused on factors of wound healing and researched for substances that
varied quantitatively by surface modification of titanium implants. Venous blood was cultured on
titanium, RNA was extracted and cytokines were detected. Several genes were detected. When blood was

contacted with surface-treated titanium, some genes whose expression level increased were detected.
We tried to mass-produce human SDF1, which plays a central role in wound healing response, by gene
recombination. Finally, purified recombinant protein could be obtained. The adhesion of bacteria
related to peri-implant inflammation also were investigated using surface treatment method. We found
that there is a difference in bacterial adhesion between titanium and zirconia. In the future, we
would like to investigate surface modification methods that promote wound healing using
recombinants, and to examine conditions that can synergistically provide inhibition of surface
adhesion of peri-implantitis related bacteria.



0sseointegration
10 nm
osseointegrated implant
osseointegration mechanism

CXCL12-CXCR4
0sseointegration

osseointegration mechanism

0sseointegration

CXCL12
(1) CXCL12
2 CXCL12
(3) CXCL12
@)
2
(3)
37 5%CO, RNA
uv Plasma
NaClO, NaOH CICH=CCl,
1 RNA
TLR4 CXCL12
CXCR4 CXCL12
5
TLR4 o
1 g
.

liianiiind

w/oTi Ar  Dry UV Plasma wfoTi Ar = Dry = UV Plasma wfoTi Air Dry UV Plasma

(p<0.01) Figl CD14 th " #

a) Physical surface treatments

1 4 6
!;,2 1 } ‘
1(p<0.05) CXCR4 &i[ - { 1]1 ] Il
8 ’ w/oTi NaOH HC2C13 NaCl0 w/oTi NaOH HC;B NaClo | w/oTi NaOH HC2CI3 NacClo
(p<0-01) 1:;) Chemical surfac:‘treatments ’ﬂ:<0-05,“n<0-01
CXCL12
mg
DNA
CXCL12 gene  variant 3
SDFla SDF1B N C
2 linear DNA pPAL7 vector E. coli

BL21 Fig.2



a) Plasmid mapping b) Electrophoresis of
with SDFla vector-SDFla

inclusion body

Fig.2 Construction of plasmid

SDF1
a B
A -~
Cell viability assay
Streptococci 24
24
ATP S. sanguinis  S. gordonii S. oralis S. mutans
Sreptococcus
sanguinis, Streptococcus gordonii Sreptococcus oralis o B
p<0.05 Streptococcus mutans
Fig.3
SEM
Fig. 4
8
(1) ODAY,MIURAT(3),( 5 ), Bonemarrow stromal cellsfrom low-turnover osteoporotic mouse
model are less sensitive to the osteogenic effects of fluvastatin. , PLOS ONE, 2018, 13(8),
1-14. DOI 10.1371/journal.pone.0202857
(2) TANABE K, MIURA T(2), TSUKAGOSHI E(5), ( 3 ), The effect of dexamethasone on the
proliferation and differentiation of human mesenchymal stem cells when using fluvastatin. ,
JOral Tissue Engin, 2017, 14, 151-156. DOI 10.11223/jarde.14.151
(3) MIURA T, TANABE K(5), ( 4 ), Debridement effect on periodontal pathogen Porphyromonas
gingivalis cultured on titanium by application of atmospheric-pressure plasma. , J Biomed
Sci Engin, 2017, 10, 51-59. DOI 10.4236/jbise.2017.102006
(4) YANG L, TANABE K(2), MIURA T(3), (4 ), Influence of Iyophilization factors and gelatin
concentration on pore structures of atelocollagen/gelatin sponge biomaterial. , Dent Mater J.,
2017, 36, 429-437. DOI 10.4012/dmj.2016-242
(5) KIDA K, TANABE K(2), MIURA T(5), ( 4 ), Release properties of atelocollagen-gelatin
complexes as carriers for local administration of fluvastatin. , Dent Mater J., 2017, 36,
408-414. DOI 10.4012/dm;j.2016-179
(6) MIYAKE N, MIURA T(2), TANABE K(3), ( 4 ), Effect of Physicochemical surface
modifications on bovine serum albumin adsorption to tetragonazirconia polycrystal in vitro through
the change of the zeta potential. , J. Oleo Sci, 2016, 65, 1003-1010. DOI
10.5650/j 0s.es516053
(7) MIURA T, TANABE K(2), TSUKAGOSHI E(3), SHIZAWA Y(5), MIYAKE N(6), ( 2 ),
Potential antimicrobial effects of gatifloxacin on periodontopathic bacteria in vitro. N
Biomed Sci Engin, 2016, 9, 354-359. DOI 10.4236/jbise.2016.97030
(8) SHIRAI R, MIURAT,( 5 ),Antimicrobial effect of titanium dioxide after ultraviolet irradiation

against periodontal pathogen., , Dent Mater J, 2016, 35(3), 511-516. DOI



10.4012/dmj.2015-406

3

(D] , The attachment evaluation of S. sanguinisand S. gordonii on zirconia and

titanium., 37 , 2018.
(2 , Streptococci

, 61 , 2018.

(3) YOSHINARI M, YANG L, MIURA T, et a., An easy method to fabricate Atelocollagen/Gelatin

sponge biomaterial with lyophilization technique., 15 , 2017.

0

o 0
o 0

)

Shizawa Yasuhiko

8 30413131

Miyake Nahoko

8 40276978

Tsukagoshi Eri

8 60615384

Tanabe Koji

8 80638156
@)
Yoshinari Masao
Onodera Kazukiyo

Yang Longgiang



