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Abstract

Infection of periodontopathetic bacteria have been suggested to have biological consequences

in increased risks of cardiovascular disease.

The present study examined whether Porphy-

romonas gingialis fimbriae could adhere to human heart endothelium, because the fimbriae

could be involved in attachment of the organism to host tissue.

The study shows that the

fimbriae bind specifically to human coronary artery endothelial cells. These results provide

experimental evidence to support the correlation between periodontal and heart disease.
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Fig. 1

Adhesion of P. gingivalis fimbriae to HCAEC. The
cells were incubated for 4-h with various doses of 12
I-labeled fimbriae in supplement-free MCDB-107
media at 4 °C. The results are expresses as mean=+
SD of triplicate cultures. * p<0.01
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Fig. 2

Time coures of P. gingivalis fimbriae adhesion to

HCAEC. The cells were incubated for various periods -

of time with '?*I-labeled fimbriae(400ng,well) in
supplement-free MCDB-107 media at 4 °C for 4h.
Each point and bar represent the mean +SD of
triplicate cultures.
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Fig. 3

Competitive adhesion of '*I-labeled fimbriae with
unlabeled fimbriae. to HCAEC. The cells were cul-
tured in supplement-free MCDB-107 media at 4 °C
for 4 h with *[-labeled fimbriae(400ng,”well) and in
the presence or absence of various doses of unlabeled
fimbriae. The results are expressed as mean + SD of
triplicate cultures.

- EBA HEERE1T - 1o BRRE L,
HCAEC&welld 72 D 400ngDEREEHRIOL, JFE
ESHEEIR 0> 5100ugDEREDEEDES
WL, 4°CTAREREEL-bDICBIT H1F
BREOMNEBEEMRE L. ZOMR, HE
BEERMBOEME & b2, EFBBREOD
HCAEC~OfE G & 17z (Fig. 3).

1. EF-3-11® /2 0—F Lkl L 3
HCAEC~®MP. gingivalis 381#8

AT EIMERR BB HCAECIZ XY LR RN T
ET 5 EDELD SN, WiEZTBED
HCAECADIHERIBREEZN LD TDH % H
PHERT 37D ICHCAECN D P. gingivalis
3BIED T E I B 1T 2EF-3-115 A DZh R 12D
WTRET Lz, ZOFER, bk (EF-3-11: 2
g/ ml) PR T FEARIERIC EERHCAECA
DP. gingivalis 3SIRBEEDTE X, #960%H
&Ntz (Tablel), BBAHF T 473 b
a— Ve LTHWREEE~YY A1gG, (2 ug/

Table 1 Inhibitory effects of anti-P. gingivalis fim-
briae monoclonal antibody (EF-3-11) on the
fimbriae-mediated adhesion of P. gingivalis
to HCAEC.

. SH-P. gingivalis bound(CPM)
Antibody mean+SD
Control 2,850+231
*
EF-3-11 1,072+338
(2ug/ml)
Nomal mouse IgG, 2,531+446
(2ug/ ml)
Blank well : 20312 *p<0.01

ml) B TRAEIHIZIR 2O R o 7z,
& =

AR AEBIIOERFOA25T250
BEZHETZERTHS I LTI NDD
H3. D> 5Beck 521k, AR EERER
i, T TRVECHENFOHENGERE 2
bo COWRBICHERT S Z & 2RFRICEEAL
Twb, ZhiENT 2EBRWEILZ2FL D &,
HE, RAREREBERMETDH 5P gin-
giwalis HLIRINE R 5 2 2EBIC DWW T
DEEPDLT L TREH LB INDE L DWKCE>
T &7z, Deshpande 5'91%, P. gingivalish>7” ¥
KENRS & LAEINE R KRR AT S BE
BHDIEERLTVS, LLLEXVS, ME
B b OERLE Z 2B VERBORE
W BE53 % EEhERIRA BRI XS 9 2 R D RR
PR SLDEREME R L 7c G 3w,

SEIFA X, P gingivalis DTE £ DB
3, TRbLERANONELEFET BT
N SEEARP IR C R BRI PE T 5 Z L 2
Pz L7z, 202 EIFEARNCE T 5 AED
MFE % A U CLIRME R b RR T 5 2 &
2B T 2 LRIFRC, (ORIME RN M
W THARREHEREDORBEIFET S5
EBRET B,

P. gingivalis 32 DNV ¥ ARTFEFED
ZEBHILNTWS, 205 bIRER, HBN

(4)



REAHFHIE B205 H15 FRIEG6H 5

BOHZ ST, Z N HEM TSRS 2>
SDRIEMI A VA4 VOEELZFET LI L
BHRISNTWBD, Tibb, REIXEEREEK
SEMTHEYEGEERET 2 L ARBE
h, ERERTL D25 MITHICHE S h
B, T OZEMEF DM B W TR
ERETLIEVNEZOND, BARLIZ, &
BRES t MEERIRILENEMIlE~ &L,
S SR EMENDHEKROEGEFHET L L
FROWHLIREL TW3 Y, MR
KPR T 5017 7 u— AR OVIFER &
LRI VEERERE T2 L TEDLO CEE
BRERTHS., IoTHERLIZE S, EH
DRIME N R MBI U C P, gingivalisiEH3F
AT, LEBMERCBOTHRENT
TU—ALEHEETLAREESDH L L ETRBT
5.

P. gingivalis 32 2 EVIEE 2 OO %
FoTwa, 2055, KEOFK > a7 7 —
EDOEDREY UYL UWBHB, 2LTCID
Ty INA OSMREER T OFE X AT & EE
fbl, FEMKEREZRET 2 aEEIRE &
NTw3, SEEL X, P gingivalisEENE
WHREZ MU THCAECKIE T 5 Z L 2R L
7z, ZOZ kI, (LIRIMERMIRE - R A ST

BT HIEBLIRBT LB, P ogin

gwalisHRD Y > P84 2 X D e &
NETREEEZ SR TLOTH 5, MRIIEHE
WkzPAZE L BN OEBOERE bR 2HDT
HY, EEREMEMEIC X 2R R BFEE
DAH AL EHET 2 ECHEKRD ZMA L
25,

SEIOWIE T, P. gingivalisEBix, Fickg
T2/ U THCAECKKfTE T 2 Z LR
S, ViR EIHETH BEF-3-111c &k > T#DfF
BERRCMHET 23 TERPoT, 20D
ZLid, XEEHCAECOfIFICIE~ Y v
ARV IZNVEIZUD &T 5 MMoEEERES

(5)

LTWwWbZEeNEZONDY, ZThDBETH S
PRSRORFEL L2w,

&

1. P. gingivalis§f7E1%, & b REBIRINE A R
RICRENICAET 5.

2. P. gingivalisERZ, FTHEEZALTCE b
EEIRINE AR 5T 5.
UELDHERIZERDYVR 777785 —D0

EDE LTHEAREBL D 5 T L 2R TIEFRINT

FEIRE 2R T A EBRINVEERO D Dt b b

DEEZ D,

AR O—ERE B R AR AL 12E R
FHRERRE (FEBFRON2) © 12672009) <
AQUE oY A

X B

1. Whincup PH, Mendall MA, Perry IJ, et al. :
Prospective relations between Helicobacter pylori
infection, coronary heart disease, and stroke in
middle aged men, Heart, 75 : 568-572, 1996,

2. Beck ], Garcia R, Heiss G, et al. : Periodontal
disease and cardiovascular disease, J. Per-
iodontol., 67 : 1123-1137, 1996.

3. Hirose K, Isogai E, Mizugai H, et al. : Adhesion
of Porphyromonas gingivalis fimbriae to human
gingival cell line Ca9%9-22, Oral Microbiol. Im-
munol., 11 : 402-406, 1996,

4. Murakami Y, Hanazawa S, Nishida K, et al. :
N-acetyl-D-galactosamine inhibits TNF-alpha
gene expression in mouse peritoneal macro-
phages by fimbriae of Porphyromonas (Bacte-
roides) gingivalis, an oral anaerobe, Biochem.
Biophys. Res. Commun., 192 : 826-832, 1993,

5. Yoshimura F, Takahashi K, Nodasaka Y, et al.
: Purification and characterization of novel type
of fimbriae from the oral anaerobe Bacteroides
gingivalis, J. Bacteriol., 160 : 949-954, 1984,

6. Bradford MM. : A rapid and sensitive method
for quantitation of microgram quantitis of pro-
tein utilizing the principle of protein dye binding,



IEEAE, o Porphyromonas gingivalisiREd & b EBIARME A ZMgC 5T %

Anal. Biochem., 72 : 248-254, 1976,

7. Hanazawa S, Hirose K, Ohmori Y, et al. :
Bacteroides gingivalis fimbriae stimulate produc-
tion of thymocyte-activating factor by human
gingival fibroblasts, Infect. Immun., 56 : 272-274,
1988,

8. Isogai H, Isogai E, Yoshimura F, et al. : Specific
inhibition of adherence of an oral strain of
Bacteroides gingivalis 381 to epithelial cells by
monoclonal antibodies against the bacterial fim-
briae, Arch. Oral Biol,, 33 : 479-485, 1988,

9. % B, LEAW, RHFEH, i Porphy-
romonas gingivalis® t b 8N L K R Mifd (Ca9-22)
ADMEB L CRERBEOHIECE T 2 EBRE
pHOEE, HEAERE, 40 : 58-65, 1998,

(6)

10. Deshpande RJ, Khan MB, and Genco CA. :
Invasion of aortic and heart endothelial cells by
Porphyromonas gingivalis, Infect. Immun., 66 :
5337-5343, 1998, '

11, Hirose K, Isogai E, and Ueda 1. : Porphyromonas
gingivalis fimbriae induce adhesion of monocytic
cell line U937 to endothelial cells, Microbiol.
Immunol., 44 : 17-22, 2000,

12, Imamura T, Potempa J, Tanase S, et al. :
Activation of blood coagulation factor X by
arginine-specific cystein proteases (gingipain
-Rs) from Porphyromonas gingivalis, ]J. Biol.
Chem., 272 : 16062-16067, 1997,



