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AW ASAFT 4V L, DBl B EROJRE &5 1 e
ALV OREIC CEDEMIEDZLTHD, B
FELIRZRICOPEIZR TR E Y2 O PER A MG
THIEZEY, WA RmICA A, HHE, BETHZE
ICEOTERREND 12 2D F T 4V BB SN DL,
ZDOHF AW DNHIEYE S LRt E R X
720, B OB AZTEDLZSONFITRD0), WTAE, ko
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EO AR, Dr-EEelcdy, mmE RN mEE
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ERENTZ MR T T AN DERET DO T EX
NR=ZMIANTHEHSNDEZbH D, X, HH—ER
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MEELTHESNDIINT o7, HRIREEL TR
THhIRHESND BT RUEKE (Staphylococcus aureus) 13,
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50, ZOWIE, —EREDEDE ENTHEHIT, N4
TANV DT AAREE T D2 Lk SN e®, HiiX, &
PEEASAF T AN DB O EEE T EPEZ AL TNDH L
WEZABND, ZAUTHDOREIIKFLIZ B R LB L0
2703, BAREIZHEBRE AL CU VR, 2T, AAFIEIE AER
HEHETHD Streptococcus sanguinis 0 Streptococcus
mutans & S. aureus E DB AL D/ AT T 4V LTERIZ
KU THENE DI R LTI T LN TH2E
ZHAELT,

2. ARAE
1) ERAEHK

Streptococcus UA159, UA159.g1/B,
UA159.g¢/C, UA159.g¢/BC", UA159.luxS", UA159.comC,
UA159.comD, UA159.comE, UA159.comX, UA159.
UA1992:, ATCC 10556,

mutans

Streptococcus  sanguinis
Staphylococcus aureus cowan 1, Actinomyces naeslundii
x600, Lactobacillus casei
2)BEAE

FEER%1THH1 HZ, 5 ml Brain Heart Infusion (BHI) £ #t
(CHEAHEREL, —BREEERL T, TOARE FERICHH
ERAN
3)96 R AVARAEZ—TL—rER W=/ (A T4V Ls

B RER

AN AR A 10 ml BRERL, 1,500 x g (& Tt 700,
T 7IAERET D, EEE0.08 Im 74V 4 —TilL, I
5120.022 Om 7AW Z—ZiEL, MEREZRET D, £
D% F<IZ, 1 well IZHERK 20 pL 2%, @k, 1 REFK
BT D, D%, MERARET, WE PBS 12T 2 [FIMEHL,
INAFT AV LG EBRIZAE 9%, BEIX, Toryptic soy
broth without dextrose with 0.25% sucrose (Z CYF#IEK & 1E
v, 96 well ~ 200 puL F"2H12 TI7<, NaCl & 1 M D5 EE
BERTIRLINA D, 16 IEIHI), 5% COL AFREREE T, 37°CT
BB 21T, Wi, WikzfE <, DW T 2 [IEHFL,
0.5% Y7 7= BRI AT T AN DE Qe T2, Yt
SHISAFT 4V 2D 492 nm WIUE AW FHZ TR
EL, TNENSATTANBEELT D, AT T AV LAD
FEEE A B O #1223, LIVE/DEAD® BacLight™ Viability
Kit T LLERL — Y —BAMEE T Ic D
BN IR AL A 1 AR D,

4)Membrane Vesicle (MV)ZRB U=/ 1A T4V LR

EER

MV % BHIZET 5 S. mutans E535 170D O L (15
B x g IS CEMLLI=, 3) LFRBEDSAF7 4V DGR E
BAT0.25M NaCl &1z, MV % 0.75 pg/mL (25 [ )
A, TN DIDIREFERDNE RS TODDHERR
T 572HIZ Alexa Fluor 647 ZINx 5484547570, /A4
T4V AERRNE, 3)ITEERLTE 0.5% YT T = EIRIC
TYetafk, 492 nm WIAEIZ CREMI L 72, /S A7 4V LN
DTN DBIERE, Sytob 9 TAREZYEL, HEHL
— W — BB E TR IC R0 T v o AR E O
TR E A TE BT D,
5)/RYED—ILERW =/ 1F T4 )L LT B EER

3) LIRIERDSAF T 1)V LR TR TG EAM 23R HE
HIALA Y THLHRIE T— /L% 0.063%7) 5B PERIIC AT
LTz, XA 74V AR, 3)IZie#Lz
0.5% %77 = AEHRIC T Yu i, 492 nm WIAE LS CRHAM
LTz 2SAF T AV BND T VT DREIERL, Sytob 9 TH
AL, R — P —BEEE AT R
TIVI v LA & DO TR EE A E SRR LT,
6) 7A—t)LERW =/ N\ A TV LTS RER
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W) (S. aureus &5, Te) D/SAZT T 4V AR ESRE, 70
— BT RAT LEHNTIT), 7r—RVERIT, Fx D
T N— T FOHNL SN I= 5 iE% VA1 BN Z
JUZz—hkL PBS (2 CHE 1%, S. mutans <° S. gordonii %
BUMBERZROWNG S, aureus EDIRA FHEF A2V KM
T, 1 FFEEE LY = VR EICE AT ESE D, 7R
WED WO HEZ 5T TSB H5#IlZ, NaCl % 0.65 mM Mz, %
BEEATO. BB ONAT T 4V LTGRO - I,
LIVE/DEAD® BacLight™ Viability Kit TYfa L L
— W —BEEEAE O RAT IS LD B TR A BRI AR
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ZNEND NaCl DIRFEIZEY, NAFT 4V DT,
INAF T4V S, mutans, S. aureus DHF &, eDNA D
5, SAF TV ABEBR TN E DI EL ) E
HZEIZEY, WO OPEASATT AV LD EZ BN
ERAN

3. % R
1)NaCl DR GEDNAF T4V LRI T DR
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F TP Polypyrrole DIRET/SAA T )V AFERROH ER
EAEPEOLN (7)), Lo T, NaCl IZES> T (AT ¢
VIR S-S Polypyrrole D FEDHIFHAN LA
EHEAL)E 2Tz, Polypyrrole 1, i@t DNA (215
ISAFT 4V STERAZTe A7 4V A R A 7~
728, NaCl N7 VIR AUEAF LRI DNA 12858
AT T 4V DGRB8 5- 2 DT EDVRIBES T,
WIZ, S. mutans & S. aureus DIRE T/ SA T T 4V ITERL
(T NaCl 23E DI BT DA Wit %17 -7, NaCl &
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TE—21272572(K8), 0.13 M L EIZ725LE D A4
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w

IR A B SAT T 4V IR E B DI A AT 4 25 aureus -
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= Q
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] -
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DHZE LW DBIRBO DI, ZORERENOHEL T DL, S Nacl (‘”
. B10. S. aureus&S. mutans&EDINAF 74 W LHKRICEITHEMN
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_— R . R LEBOBREMS. mutans B, TRICBREM /1A D44
TANLIERE B L OVRER CTHHZENB 2 b, =
DFERNG, S, mutans (T 35AZ T ANV LDETERRTDHE, /3T
TVAL L OISO EERT W& KL TOD7, 100000 5 ™90 o cll
MO ENFIET DR CAZERDV AT LHL QN DeE 10000 W Biofilm cells
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BAGNZ T B72012, S, mutans D/3AFT7 4V LFERRIZE E : E“‘;'I“"“_ii;""‘ ’_
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¥ (GTF) Ik B Lz, GTF (CH, KIS VA & Bk | Cem | N |
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jﬂéo \_MEO) GTF-1 %: ]\?‘*é:@{ﬁ%ﬁ) gtj% k gljpc < E11. 8. aurensES. mutansED 134 AN LEFHBIZETSE
D, TN OBIL T ERKAAFRLT, S. aureus & M ERORN
RO ATV DG RAE R LTz, ZOREE, IR EA
AT T 4NV DTS N2 T2 o7 (K12) . ZOfERIE 3
GTE-I RAH AT 4L MBI B 5L TBE O muansL 8 Se0 O
) e A/ 7RIS e E25 | S. mutans UA159.gifBC-
LHRL TN, RIT gifB & gif C 2% U2 AUHUH CZ8 Bk e + 8. aureus
ik
E31s
TSB with 0.25% glucose, S. aureus + 8. mutans E 5
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=
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PERLC, IREE AL TV LR EREITHE,
BHIREG AT 4V LTERCED D LT (K13), 20
FERY, gtfB BN gtfC EHIZ GTF-122—RLTWAH720,
GTF-1 2D AF T A /VANZBH L TWNAZEERL T
%o

FEHETEPNRE H A7 AV DRI G L T0D
TEHREBRDE, IHT LR VT VAT MLV HlEE S
T TCNBIENEZLND, 2T, S. mutans DIA Tt
VT ARG THD uxS \ZEH LT, xS 13X
F =M T a—H—Tho Al-2 DEALICADLEIET
T, TOEEMREERIL TS, aureus EDIREE /A7 4
IVLTERREREAT T, TORER, S. mutans UA159.luxS-
&S aureus EOIREHENAT 7 VAL, A EISEESIL
727272 (K13) .,

S. mutans 1% luxS IIMZE ComC K77 4T k2
TIVAT LEH LTS, £ZC, ComC KFIAT LB
I T OBIG T OERKEERL T, TNHE
HHRE S aureus EDIRGE NAAT 4V AFER IR EZT T
72o EDRER, comC EHZ comD, comE 33X TN comX DA
FIRA RTIZBWT, REE AT T4V LOFELIE
FEATRD BRI T (l2114)

S. mutans & S. aureus EDIRGE /AT T 1)V LB
1%, 0.008 M~0.06 M NaCl, GTF-1 &7 4Tt Ty
AT LG BDo TNDIENE 2 BTz,

ZRBORERIE, 3T 96 v Arrg A4 —T7L—h
TITOTRER THDHIEND, WIRNLDORETEY D2
HIMKRL 2T HUTRB2R, 22T, (PEY OB
72T BHHI, Ta—kL AT LEFNT, 62.5 mM
NaCl [ZBTFB AT 4N LR ERE T T2, T DFE
B, 7r—w BT LFEBRTOHER S mutans & S.
aureus EDIREGHE AT T ANV LRI RBO LN (K
15), FEEBFAFESN T, Lo T, HDH—EDHTRIREIX
HFN R E CTHD S. aureus & N EFTEE D S. mutans k@/rb
B AT T VBB EHE T DL oT,

4. % &

S. mutans 1%, 0.032, 0.064, 0.125 M Ol % 7= NaCl C §.
aureus EIREHENATT VAR EFHE LT, ZOWRE
1%, £90.18%, 0.37%, 0.73%|\ZAHY 9B T, TSB 5l
WZIX T 0.5%D NaCl 3 E TN 225 2 HE, TSB

5 -
B S mutans UA159 wild type + S. aurens

45 |
B UAI159.g/B-
4 ° o UA139.gfC-
=5 35 o UA159.JuxS-
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Bd13. S. aureus&S. mutans UA159.gtfB-, UA159.g4/C 5 &
UA159.JuxS ED AT T4 )L LT REITH T HNaCID B R

TSB with 0.25% sucrose hu-saliva coating plate

0O 8. aureus or S. mutans

B S. aureus + 8. mutans

Biofilm formation
(Absorbance at 492 nm)
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8. aureus S. mutans S. mutan: S. mutan: S. mutan S. mutans
WT UA159 UAI59 UAIS9 UA159
comC- comD-  comE- comX

E14. 8. aureus&S. mutans UA159.comC, comDr, comE- and comX-& D
34 F 24 LREREIZH T BNaCID EH R
TSB with 0.25% sucrose hu-saliva coating plate

<

S. mutans + S. aureus

S. aureus D H

S. mutans D &
62.5 mM NaCl

S. mutans + S. aureus

B215 Flow cell system [ZE T DBEWM/N\1F 7L LA RE

BE AT TAVDTE
ZEENS NaCl BT,
=22L, #i

@ NaCl D#] 2 &5 BRI DIRE NN
RAEFHELT-EE 2 BT, TSB |
BN | HEIE CEXDIRETHY, 20D 2 %



AR AEZIT TNHEBEZ LIS, AT NaCl D 025 M
LUETAAAT VDGR EDRAD LT-DIE, EANESE
TERLRDRETHHEZZ DND, HITHIE CTED03%
KRIGAN A% 52 DYREDM AN Z HDEIREE AT T 1
JVLTERNHES I,

IHATIE VT UAT AOD Lux R Com DT AT LN
ZDNRATT AV LRI B KIF L TODEVIRER
NELNTZ, ZHUE, EROIICAR R ZEELT, &
NOEDTAT BOMEE, NITVE T oRoA— T A7
EDFEAESNEEDFEINDEVIAN=ALNEZDL
D, Bix IRAN AN AT D o T DR L2 D T,
TRESN TSI, SBITAAA TV DETERRL TV
S. mutans 1XRE B AT 4V A TERED S0 -
7o B2 IR S 5121 G S mutans TIAS
L 7 MEE, TR HTU R P B M OB 7 M )
W RTREMEDNE 2 HAVD,

—5, 8. aureus DHFL, NAFT4NVLEIERKL T, Hi
EWE I R T, il &SR LT, L
L, S. mutans D/SAAT 4V AEFEEIZFHENT, BAL
72 8. aureus DEFEII AT T 4V LETERL TODHZEL
SN2 o7,

ZNODOFERIG, MERPOMIRED 0.25%01%, 0
DS 0.4%Hi% ThHZLaB 2 5L, BHF (1%<) b A
OB REITIR A E A AT T VLRI B % 525
AIREMEDS D HEE R DTz, BEZITEELKER T 2L
IMNETHZENE, AENEE S |AED DT EITRDT0,
B REOEMNZ L 572D IA R ThdLEZLI
72

FMER IS MR O TTH, IR N ENDHE
DI, ARPENICHIM T DL N ENEIREE DS S £ 572
DI, IREE AT T 4V LB SNAH 2252 8
MEZOND, KWFFEORERNG, wERE T 228
3, BERRRYR NPET7 v— T MR T D Z LI Db E
BT,

KAFGET, IREBE /ST T AVBIZBNT, S, mutans )3
HEVST, S aureus DITHBH-T=2 L, FEHED S
mutans T2 DN S, aureus HHRIEDNHAGINITHZE
IREMEBROMBEL TIKRD, 4% DIBIRDIFS L H
Th D,
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Summary

Opprtinistic pathogens are frequently isolated in oral plarque (oral biofilm) from bedridden elderly. In
recent years, the cause of death of pneumonia became the third place past cerebrovascular disease. Oral
microorganism is considered as one of pathogens for development of pneumonia. Staphylococcus aureus, which
is also detected in the oral cavity as opportunistic bacteria, has been reported as a cause of infective endocarditis
and cause of pneumonia. While salt is used for seasoning foods, salt is one of essential mineral components
necessary for maintaining human body cells. However, from recent research results, salt has attracted attention as
a substance promoting S. aureus biofilm formation. Therefore, this study was conducted to clarify how salt
exerts its effect on biofilm formation by complex bacteria of Streptococcus mutans and S. aureus which are
resident oral cavity bacteria. As a result, addition of some concentrations; 0.032 M, 0.064 M, and 0.125 M NaCl
significantly increased biofilm formation by mixed bacteria of S. mutans and S. aureus. The viable cell count of
S. mutans did not change much as compared with the single case, but the viable cell counts of S. aureus decreased
at a fixed rate, in this mixed bacterial biofilm. The number of viable bacteria in the planktonic bacteria also
decreased at a certain rate for both S. mutans and S. aureus. Therefore, the increase of biofilm formation might
be induced by systems that viable bacteria died and their dead bacteria accumulated. Moreover, it was indicated
that Com and Lux S-dependent quorum sensing system of S. mutans contributed to this biofilm formation. Taken
together, it was considered that stress responses to some concentrations of NaCl activated quorum sensing and
induced killed bacteria to form mixed bacterial biofilms of S. mutans and S. aureus. Considering that the salt
concentration in saliva is around 0.25% and the blood is around 0.4%, the salt concentration (1% <) coming from
the meal may affect the formation of mixed bacteria biofilm. Drinking or gargling with tea or water after a meal
would reduce the amount of salinity in the oral cavity, therefore it seemed to be effective to prevent the increase of

opportunistic pathogens.



