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Pathogenic Factors in Oral Biofilm Infection and Their Effects on Systemic Diseases

Hiromichi YUMOTO

I.

FIE PN R IR BE ) T (2 4

Abstract @ Oral infectious diseases, such as dental caries and periodontitis, are caused by oral
biofilm, so-called dental plaque. The foundation of the biofilm structure is the extracellular polymeric
substances consisting of polysaccharides, toxins, proteins and nucleic acids as well as vesicles, which
secrete these components outside of bacterial cells. Among them, extracellular DNA (eDNA) has
become increasingly recognized as a key component for biofilm formation and its structural stability.
Bacterial histone-like DNA binding protein (HLP) , an accessory architectural protein in a variety of
bacterial cellular processes due to DNA and mRNA binding capacity, also contributes to the activation
of host innate immunity during bacterial infection. Moreover, it has been suggested that vesicles
harboring DNA are associated with horizontal gene transfer. In recent two decades, numerous studies
regarding the association between oral biofilm infectious diseases and various systemic diseases, such
as cardiovascular diseases, atherosclerosis, diabetes mellitus, aspiration pneumonia and autoimmune
diseases, have been reported. Besides bacteria, Candida spp., which are frequently implicated in mixed
bacterial-fungal infections in humans, can readily form biofilms on the surfaces of denture and cause
a variety of infectious diseases ranging from denture stomatitis in denture wearers to life-threatening
invasive infections, such as aspiration pneumonia, particularly in immunocompromised and elderly
populations. From the viewpoint of biofilm infection, which cause systemic diseases as well as oral
infectious diseases, the development of new preventive and therapeutic procedures targeting bacterial-

derived pathogenic factors such as eDNA, HLP and vesicle, is expected in future studies.
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FERECAHERR AT AMAL L72) A7 T B Z LATRIEE
NTwa, /2, MENNRALLIT =7 U fEas
YN EEKFT DS mutans HY, FEEIZENLE L 721k, 3

BRI AL T, KT IFN-y % EDH% A b7
A Y OEAEZFEL T, HERNOFILCHEREDOA
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Wiga kU385 2 LT, HILEIIBW T HE - &5
PERGROMESLEALIC O ST LV HESINTY
5% E512, cnm MIETBIED S. mutans H L, H
D DMFT #8823 Wi & @ WIRE HE & O B 257K
SN, IgA BREZR EOFRBE L OE L RIZ ST
29

3. OFKHEE B2 REERER & DRERF

HOEREL, AOEIIHT 2 0EEA e
L, BCHFEIHT 2 ik L & B CPUR ROu e e
PRI U7o/G R, TR aR (B R AE 2 R T
Bbo W, MOPOEENEEL LY, 2O KA
W3 5 SOz T, ACPE & b ZENIL % /R
9 “FHEE © Molecular Mimic” 7%, HCOSRERED
FERE - TS D — D LTEZOND L) I 7,
COBUTIZLY, HEEEHRLMEPERLLTWD 2L
o, WISHEHEROPEICRE SN TEY, ZOHSE
WHUREAE & A CRIER ISR & OR#ARIZ S T
5

CIPEAIT, 527 7 AR, & ACRERESED
BEEI2BE LT, RIS MEREIT M AF 22 (Primary Biliary
Cirrhosis ; PBC) & \»9) HUORIERBIZEH L72W7EH
HDH B, PBCIE, PHREROBEAAEILED P2
RS 2 HHAHOACHRERETH ), FA/NAERE
FOIEALIEYESSE (B EIE IR R %) % £4F
ETBINETH D, REDHETT 2 &, AL S A
ENBATL, AL RREN 2 WEEIRCH 5. AT
T & L Tid, TFERBEREO LAR [gM O EifE 7 3
B, HFE (>90%) TOPLI b3y B 7HAREERIT
ep210 (BHE&ER) Pk 4O 3 CPUR»BEE &
%o LLET L 0, PBC O IMiE </NE H JIH3 JE BR o
12 IR SAE ER AL DR ) > S ERL TR R AT DAl
BN, S5ICZOBMOMEIZ T 7 LR O EE K
5CH DYV KRS A A (Lipoteichoic Acid ; LTA) 2SHH
&N, E5IZPBCAEHTIE, EwHECEN CRIFRE
HIE L L T, IgM R IgA class DL LTA LA D5
BERRTZENHE SN, 2D L5 PBC DRBAER
HEATIM S 2D 7 T KBRS L T 2 TR AR
BE NP F e, BHO 7T LB Streptococei D
LW R % F\ 72 ELISA DR D5, i3 @ C 1Y
FroeBa i L ¢, PBC A DIMIEIR, ThbL v
HERE & ORI DS <, 4512 S, intermedius 25§ 5
PUARMiAT &N AR EN, & 51 Si-HLP 12X 54
Aofii b w5 <, SRIEAMRRIL S g2 B W T, PBC K
ZEEAE T HLP 25 & 72, BLE X D, Streptococei
% HLP 7%, PBC DRFERHEATICR S #2772 LT
WA IREMEAVRIR S N7z, £ 2T, [ Biofilm E4E
ET7NVE LT, BALB/c ¥ 7 ADHIAIZ S. intermedius 72
& O W FE D Streptococci & 2 [a], S AL 5 &,
Streptococci DA T b NEILH T b PBC IZHEEL L 721
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Wi - TPl R R B 18 IR IR VRS E 5 A U, $ 5-4%
T20H1A T PBCHROIREN RO b, SIEMikL
G2 C, FFIRO/NBE B O IR LIRS A 12
—F L CTHLP b s, &5 ICBRMEIC D KD
b N7, BRI D XS, JREE S 24 <
M S e 22 o 7245, PBC AR MLAR & FIAR /MBS R
FAIZ LTA X° HLP O{LE 250 b, o< A DA
B (THIME) % RAG2™ HREAE~Y T RICBIT 5 &,
/INIRE T R A AR o 18 v SR LR P S AT C & 2%
NSO L6, [HE Biofilm BEYYE & H O R
B oE#EMEIRIES NS, PBCEE TIE, $Tgp210
(HEER) HOPUESHIEE 7 2%, 2 oPukmtR
HL, BEEER LI LT, IO REIE DT <,
PBC D F#FHIAT-& L CHH &M, PBC OHEFTIZHE
CELTwAEEZONTWA, JERICEEREN &
12, gp210 D ¥ b — 7%, HLP NI H D 5,
IV b= TFOWHEDPHEETE S & IZ, PLHLP PUkDS,
<Y AD gp210 L ZAEKIET BT EARENST, DLk
L, PBC DRFERCHEATICIE, LTADHEKE 2L 7T
LBETER & LT, L W ERE, FRICTIEN CEES L A
W T® % Streptococci 255 € Bl L TW A 2 & ATRIE S
NTWab,

4. % Biofilm B E & BE @S (26 |+ 3 BHRMER

K& DREE

s 2R 2BUE, &SEE Ot 5D 70% L
EATREENERG 4 TH B L SN TWw A Y, CIENME
FEOME I T N 5 v 7 & CIHBEME 3% 2T S
N, WHEEORY A4 I v 7R/ X ), KERMICIH
TN OME AR A L CRRMEVERi 225 U %,
P DISGE A H = A 20, WEEICERS - B - Bk
SNCIHEAMR R OFRBEICAR E 0, 7T AlMEL v 3k
WX 7 T LFRVERE (FACBERIEER) 22 OMEEY
WG LC, MCBMOKIERLAELEZ EThHDL,
DRFEICG- T A ERENE LT, HFih (EilE) 12
2T, WThHESLHEHEELHTLANE0BIToN
5 IHGEH B b CUREPIM T # - 1 Biofilm & [7k
|2, Extracellular Vesicle 3% £t S v, w5l & 5 <
MR L TWD I EDTRIBEEN TS (K6), &2 T4
1, BRICEAWTREED D L INMERESES L, St
Mg ) S\ a7z, 1) A 7 ARSI RRIR T x5 A
BLOESY 7B ETHALI L, Thbb, SEE
ge - BMERT R TR OB, HEXr 7 ThbI L 2RL
f:mo

V. OB Biofilm IC#&F % Candida & B R &%
FE IS OWIKR TH 0, CHEPNZIZER 4 23 255
# L CIOJE Biofilm Z 2 L T\ %, Hiak L 7z 5aned i
RITINA T, Bt s 20 2 7284, i X 550
BEDMTIZPE, S HICHFmIICEmELEE & b L



[ Biofilm JEHE 12 B 1 EIA T &£ &5 12 RITTRE (BX) 9

EREEME B E

HERE

AEER%, TEMEER

P. aeruginosa
S. aureus
C. albicans

Streptococcus spp. (S. anginosus group’i&)
Periodontal pathogenic bacteria (Fusobacterium nucleatum?3.&)

P16 e 22 8 O MR BHH IR

Extracellular Vesicle 7% Biofilm matrix #1122 £ #1588 S, JwlEME & b R

LTWABIEDPREEINTVD,

T, HEROBAEAIEZDEMY 2, OERNTHRS
5 HAAERR AR 3 ITRTDS, TNH0mTY, Hi
HERELE)V DN, T"REERIZL (SN DL FTHMED
AR INE T ¥ ¥ FE 7 & O L ERG IR GLRE IR K 01X,
TGS Candida T Ao Fethi 24T 7G L 72 Candida 7%, 3%
BRIR AR I AR & ) RIEZ B L, |oRMEON K
DRIEICHG T F LMo Tn5, $72, 7
¥ F % — 77— WO Candida spp. 7 £ DEWIE, &Y
PEOABERZERZLLT WL Y ERE & HBRELST
{, HEEiO S EYAEE  (Compromised Host) |2 HE 72 ik
UEZ BT 5 2 LRI S, F2S Candida O )
PF=N= Lo TWHIREMESTER SN TV S, ZE
@ Candida ® colonization (2B L CTliE, 2 HUL ED AT
WP g 75 B T — M9 ICRED H i, ICU R A BT
DIER L SHHE L TWD Z EhoRah, AL
JH Jifi & (Ventilator Associated Pneumonia ; VAP) @ 1) A
7 ERMKSELIEEPIRBEA TV Y, $4bb,
e - M - TUFE Biofilm & HAILE Y % ¥ — 7 — F
ELTEZDE, MBEOALRSTEETH 5 Candida
Biofilm DR EAL X € DOFFf 2 PR 5 2 L IIEET
Hbo £ I THAIZ, ME L[k DNA 2 Candida
Biofilm DIEM & Candida O Z& B <29 JF 2 B 12§ 52
BIZOWTH~RTz, M & [AARIC, DNase ILEIZ XD,
3FED Candida (C. albicans, C. glabrata, C. tropicalis) D
Biofilm DJZREE, A EICHIGI S, F 72 eDNA DR
INE, Candida Biofilm DI & & DL I HE % K
ZL7Y, 8512, MO DNA O &% 5§ Bk D
DNA *° small sized eDNA % [A] £ |2 Candida Biofilm T2,
RICHEERITT LS E o, BRGNS
&2, i O eDNA I3, Biofilm W O Candida % % FE
I (Yeast form) 705, X 0 IREPEDRVE RIK (Hyphal
form) ~OEBUEALEFET 52 LaRans?,

#£3 HOFENICAS NS F 7% HAUL YW
Candida albicans
Klebsiella pneumoniae (FiZ&F71E)
Pscudomonas spp. (FEAEEE & & Te)
Staphylococcus aureus (37 R 7 EKH)
MRSA (X F Y Lifitth)
MSSA (R F 2V g tk)
5. Serratia marcescens
6. Branhamella catarrhalis (77 % JVERE)
7. Haemophilus influenzae (A > 7 )= W)

PRI

V. &0

ke, MEEEOMfBE (V= =) THD,
ZOMBE I L o TR S N2 OHEB X OIHEE Biofilm
&, IR - BIARAIAL MR IR 7 & O 4 7 4 B i
BEMETLZEDPHLNII > TS, BEHILESE
Mz 7-BFE, SRR T R B EGLIRE O E O H
HhE L, BENERK T L TOEEE ORYIE DIAE R
EIEALASK & R AMEE 2o TBY, L VRN ET
i GO E TN T WA, FRICEEE T, i
FABCLRIRIC 5 2 B GH%E <, HC b iRmerkliJe A%
FORIEIERLEE LT, 2O EI12iE, &l T
MW ST L, OEERESY AL TWwDL I LS
COEMERIREZEE L VLI EL—-HTHLEHE
ZH, A%, RS TNOEREE T 7125 5
R 2R YE BIE L DO F xR EB Th b, L LA
A5, BAED % B, Biofilm JEYAE X L CTHUH AL
S, BRI KR O LRSI O RS (S AW R
DWH) RWEH O 42 L ima L AMER - @l S hTw
bo INOORMBEZE IS H72012, TN E TOPHE
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JES P R0 LT SR R |2 o o 72 SRR 2 SR i Lt
T 2ITETIE R L, BIREFD2 0 FTISHE O - &2
75 % Biofilm JE B % fifi H. > D %D R I IG5 2 8 72 % 5
EERH IR NE RS v, 22T, e CHllTH G
JEDJEKTH % Biofilm I LT, €D F7 4 7% A 7
EFDORBEHFIZONWTEZ L &, MEW @ LT
HLTWAEEE - DNA L R S TR ATEML L
TWhD DNAFEE Y YNV el BN L5281
LD, Biofilm J&GHE % TFf - (BETE 2 WREMDL D 5
EEZOND, BIRRZDOZEMRIE, B ED A%
5%, HORERERERLHEICOMES L TWAEELL D,
JRGIE D 72 SO 4 F i B ORI L DO S OREN &
LTHEHINTBY Y, SHBOMERESIIREINS,

it i

a2 512hzh, MERKSSSE - W CIEEEE
72 & U2 Journal of Oral Health and Biosciences i 4 7% B
RERE - REF BRIV EFR L T E T, £
72, AAROLNE Biofilm EHE 2B 2 —#Bi&, LUFIZ
BB AT EDOLFRICL o TRONZEDTH
%o 8B CIRRAIRERAL A OE R AE A - = —
BR3I%, o B I K o R e A o R ok A e AR L -
DA SO S, TS R S R k5 2 A 28 30 11 e S 0 T Al
FOrEr - N R, B RFEWEREETT - &
SRR, R R IR R R R S R L s A W o )
B - A R ERAERIR, EERFERE IR R
Tl - REEERIR, PRGBS, o8 B
DLTELSBILHL BT E9,
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