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Abstract

Purpose: Several previous studies have shown an association between diabetes mellitus and the lead

exacerbation of the periodontal disease. The involvement of advanced glycation end products (AGEs)

has been attracting attention as a causative factor of diabetes mellitus and its complication. Periodontal

disease is a bone disease in which alveolar bone resorption occurs due to inflammation caused by

infection with periodontopathic bacteria. Therefore, this study aimed to investigate the effects of AGEs

stimulation on the production of prostaglandin E, (PGEy), an inflammatory bioactive substance in

osteoblasts stimulated by LPS, a bacterial endotoxin.

Methods: MC3T3-El cells, the cell line of osteoblasts derived from the calvarial bone of mice, were

seeded and incubated with LPS (100 ng/mL) and AGEs (100 pg/mL) for up to 14 days. The effects of

AGEs on the mRNA expression of cyclooxygenase (COX)-1, -2, and RAGE, the receptor of AGEs

were examined by real-time PCR. The protein expression of COX-2 was examined by Western

blotting and the production of PGE, was determined by ELISA.

Results: AGEs increased the mRNA expression of RAGE and COX-2, the protein expression of

COX-2, and the production of PGE: production in LPS-stimulated osteoblasts.

Conclusion: These results suggest that AGEs may induce alveolar bone resorption by increasing PGE>

production via COX-2 in osteoblasts stimulated by LPS.
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1. AGEs OfE#L
AGEs OfERUISATIIZEICHEL TIT 572 19, S0mg/mL 7 v ig7 V7 v (L7 41
LFREREEE, KPR), 0.1MDL-27 U-E/L7 /L7 & K (Sigma-Aldrich, St.Louis, MO, USA),
BLOSmM V=T L NI TIVRUX AN IR (FhIA4T A7, 5H#) =&t
02M U U PeiE@E ARk (pH7.4) ZHEjkE%, 37°CT7 HE#RE L=, PD-10 77
2\ (GE Healthcare, Chicago, IL, USA) #MWTC, &0 FEMMET VT REREL

72t D% AGEs & U CEBRIHEH L1,

2. fREkEE

MC3T3-E1 #fE% 6-well 7°L— RZ 2.0 x 10* cells/em?® DFEETHRREL, 10% v PRI
1% (FBS ; Hyclone, Logan, UT, USA), 1% <=V /A NLT h=AU/T 2V RT I
> B (BL7 4 /L AFEMEE) 2% L7z alpha modified Eagle’s medium (& 17 1 /L AFN
VRIS MR & LT, 37°C, 5%COx f7+(E FC 24 REHiRsE L7z, AifaoEsE
ZHERd L721%, 100ng/mLLPS (Escherichia. coli FH2R, Sigma-Aldrich) 5 X T8 100 ug/mLAGEs

WML T3, 7R8L0N14 HEEEE LT, 728, MRS ORRH L3 HZ LidT7o 72,

3. Real-time polymerase chain reaction (real-time PCR)
#MEA> 5 RNeasy Mini Kit (QIAGEN, Venlo, Netherlands) % FV T4 RNA ZfhH L,

43 e EE R NanoDrop 1000 (Thermo Fisher Scientific, Waltham, MA, USA) T RNA J2E %



HIE L7z, complementary DNA (cDNA) %, 500ng/mL ¢ RNA 7>% Prime Script RT Master
Mix (71 T34 &, BH) 2 W THERERISSEAER L, A F =T b—F —{EICL %
real-time PCR Z17-72 13, 972bb, £ 1 \TRT 774 ~—% &L TB Green Premix EX Taq
O (ZHT°34F) H#E 23 pul 1< cDNA %8#% 2 pL Zfi1z, Thermal Cycler Dice Real-Time
System (% 717 /3A A7) Z MU CTPCR s L7, SUGE, 95°CTT 5 FFs L OV60°CT 30
Wit YA 7 0% 35 BV L7z, PCR FEMIORMENY, FFHIHHT% Thermal
Cycler Dice Real-Time System (Zf}ET 5 Y 7 b0 =7 THOHNT « #ER LTz, Bin T OHElEE

Z AACTIETIRYD, NUAF—E L VB F T D B-actin OHEIEE CTHIE L7,

4. SDS-RYT I YNT I RFNVEXIKE) (SDS-PAGE) & Western Blotting

5542 14 B H ofilaZz [, BEEE O L TS D Vs Ml iR o 2 o237 & 20-
40 pug FHY4 &% SDS-PAGE Okl & L7, 10%A U 72 U /L7 I R4 /L (Bio-Rad Laboratories,
Hercules, CA, USA) CEXUKENI., 7V LoD X 737 % PVDF i (Bio-Rad Laboratories)
IZHRE U729, Western Blotting T, 1 &kFiffE LTHI COX-2 7 ¥FHufK (Cell Signaling
Technology, Danvers, MA, USA : firfUf&3# 1:1000) F 72135t B-actin ¥ 7 AFUA (Santa Cruz
Biotechnology, SantaCruz, CA, USA : fBRfEH 1:500), 2 kFifks L TENENES T
WER D T X E 7213~ 7 APHUA  (Thermo Fisher Scientific : AR AZ5K 1:5000) Z -, &
S5, AR H =P N LT ST BV IR (Sera Care Life Sciences, Milford,

MA, USA) %Nz 7-t%, ECLprimereagents (GE Healthcare) THY: i %1T\V>, Chemidoc
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5. Enzyme-Linked Immunosorbent Assay (ELISA)
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2 U7z, PGE: PEAERIZE, ELISAkit (Cayman CHEMICAL, AnnArbor, MI, USA) %
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Medical Center) % Fv 7= ),
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Target Primers
COX-1 F 5'-AGGCACTGGTGGATGCCTTC-3'
R 5'-AAGGGCTGTAGGCGCATCTC-3'
COX.2 F 5'-GTAGCCAGCAAAGCCTAGAGCAA-3
R 5'-CTACTGAGTACCAGGCCAGCACA-3
RAGE F 5'-TGAACTCACAGCCAGTGTCCCTA-3'
R 5'-TGCCATCGGGAATCAGAAGT-3'
Rlsciin F 5'-CATCCGTAAAGACCTCTATGCCAAC-3'

R 5'-ATGGAGCCACCGATCCACA-3'
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