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Activation of AMP kinase with masticatory muscle activity enhances
osseointegration of implants

Kido, Hirofumi
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The effect of AICAR on osseointegration of implants was investigated.
Osteoblast-like cell MC3T3-E1 was cultured on titanium plates. Samples were collected on days 0, 7,
14, and 21 for (1) normal culture group, (2) calcification-induced group, and (3)
calcification-induced + AMPK activation group. Results: The expression of ALP in the
calcification-induced + AMPK-activated group was significantly increased on day 7 compared to the
other two groups. Gene expression of osterix was also significantly increased in the
calcification-induced + AMPK-activated group compared to the other two groups on day 21.
Furthermore, ALP activity was significantly increased in the calcification-induced + AMPK-activated
group on days 7 and 14 compared to the other two groups.
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MC3T3-E1 1 -

10% o MEM(FUJIFILM Wako Pure Chemical Corporation,Osaka,Japan) 5
coz2 37 10mm 10mm Imm NANTOH Co.,
Ltd Shizuoka,Japan 24

1.0x 10
cells/1 48 24
control 0G 10 FBS 1 -
10mMB -glyceroposphate ascorbic acid o -MEM
+AICAR OG+AICAR AICAR 1pM

Cell counting Kit-8 Dojindo Molecular Technologies,Kumamoto,Japan
day0 day7 dayld day2l 24
Cell Counting Kit-8 50u L 5 C0O 2 37
100p L 96well 450nm
1420 Multilabel Counter ARVO MX,PerkinElmer
RNA RT-PCR
day0 day7 dayl4 day2l ISOGEN(Nippon gene,Toyama,Japan)
RNA SuperScript 11 Invitrogen Thermo Fisher
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mRNA  QRT-PCR SYBR Prime ScriptRT-PCR
(TOYOBO,Osaka,Japan)  ABI7500 PCR Applied Biosystems
95 30 95 5 60 10
72 35 40 mRNA
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ALP TRACP&ALP Assay Kkit,TaKaRaBio
Inc,Shiga ,Japan 24
2 1 NP-40

500 p 1 50 pl
37 15 60 NaOH 0.5M 50 p 1

100p L 96well 405nm 1420
Multilabel Counter ARVO MX,PerkinElmer 0G 0G
AICAR day0 day7 dayl4 day21

MC3T3-E1 IWAI CHEMICALS COMPANY LTD, Tokyo,Japan
day0 day7 dayl4 day21 24
PBS 10
0.5mL/well 30
well 0.5mL/well
10 100p L 96well
1420 Multilabel Counter ARVO MX,PerkinElmer
405nm
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