EEFEBHNEHAREMRNE (MEERERAREEARER)
MERERBECES T2 URNTRENBRRAEOREICHET HHE.
(H24-ER-+57E-044)

SHEARREE

AT B 1T DR R ED 1= DR/

SEMRE

REHEE R D 24T

B EE

R RFE R - #iR

MEEE

BEEOESITE > THBREEREOZEFLNSEML TS,

HHERORSE T, BEOEHKBICHIE LI-BRERNKRERD LN EL,

CNHDBEITHT HHEEAD
TOBRDOBEERIE, EFR

HELEETORET —20OHE L, ERZROBEOBEFHROERETH D, BREFHRDO LALEE
EWGTLDONLECETLIFOIRLENDHEIMNE, BEDZBREN BEICK>THBREMEIER) OF

ElIZk->TEL DA,

HEEZXSBRHAFREEL LI,

ZHDBE~OHMIED-HDEEGIH & EREFOHHNEVSBAFERY AnK
WERENMET IS LBoNd, ChoDERFERYAALLEBEEMERL,

SROFMIERICHE

A BRZEM
BIREHOBES TR, ELOESORELL
TEEECHEBEEELL, SOCEEHE
LEH, HERLHEREQBERAEML TN,
25 LERE T TOERBRICE T BREABS
RElL, BEEEOS L OEEEEOFETTHA
BEAS CERBLOT, FHBEBLHS,
BEOEHERTOMBS TIHARICET 5+
NEBRIEREERL - EARBETHIN, B
WCHEREREAChE 2 EFRREEAL
TWB T ERBVDTHALBEERERS S
ERTREER D, HEL, BEMCEEFRE
ROBRXNRLBBEL, A—FERNTH>T
LERLEROBFBREIRISH S L\ IHE
EIZZLWSEIZIE, ZEEBEHENATT+2HD
FEBHCS LS Lt HIONERTSH S,
5 LEEBTTOEBBRETHE, —@REE
EHERTHE LTINS & S5 HIEEFHHEA
RABRROERLLED, ThHbhE, REDRED
DBESE, HH, TLTEAEDASVRAER
t-. HIREFEELBENETH D,

AR TIE, BEEERICE T BEARRE
ERET BEHICERT A EEF EHEWICH

iy SERERFA Lz, ERERIEDLLIER
RBIZEWNT, SEOBEAREHKREERICT
SEODERMEFIVvIBEREGSLEH
CERE

B. MIZAE

1. KARME LHARBHENL DY
5DEFDHH
INETCOAARUTCOREBETRE SR

BIZMAT, AARVORTE QY= (5 LIET

NODHMENELEH, HRAGIRRNBREXER

TIRETDH-DOERFEHE LT,

EIREDL

2. ERFOHEE
HEERFIZOSLEEENBVEDEERELT
8D2MDHITTN—TL L1z, EBIZ, ThbER
NHLBEPHEARIET LD E, RAIZEL
TERREENALTHLEDED 2R MICHE
L=,

3. BEFANEZDHENCDENDSHE
EhIT, TNLHERFAEZEESZIHUARNG
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EFZ4DIC78ELT, BEEZREL,

4. BRFE®RE - ZEHRTH-OOEERROE

I
ASEEDHEITN—TIZEWNT, AHFEME
I LEALL, BEETIRNETETSETL
PHEEEELI,

C. MRHER

1. RN GREARESRZRET 57-ODHER
%

BETHIRFEHMELT, UTO8DIZHEL
- (D8 2m/I M), Iad, 2FR#HE, EHIIH
WTERYDOFRNEERYDFENTRL .

1) BEOREEDAE
o WEY FEEVDRE
o BREAE
2) REREHOBE
o FRENEEE & EHE
e [BHIE - REDHZE
3) RBEBRERMEVORTE
o WREVMOREE
o WEYEDRZE

BRI B ARk S R
ZRETL-HDER
?.

D. EE

SESELEERFICE ThTh#liaibsh
EINEB EENERBRT HEMANGHENEFE
TH, bl FEFADOHIEE L TERIZE
ehTE, HATIMREBLPERRESE, &
BIZIFTHESEICESMAR, ThEthoEE

4) FERARBREORES
e Disposable S DEHA
o HREEEE (Chair) O#EKHR
5 REENNOREBEEE
o ZEER - {H= - BIEEIF
o EEVDONERE
6) HRHERFIEDRE
o RMHEROREE
o ZHEERF—LOMEINERL
) RREFHE (M) OB
o RIRE - FHREOOES 7RO
o RB&HSDIGH
8) BAEDIHHINDIEE
o HEREDER
o EREREETCOT—4EH

2. BRAFAEEEEZAHSHUENTEF
NoDERFAEEEEZADIHEINODES

ZEELE: (RD4). 48, AICHIEF

(FBEMEAH B

D BELERUEFICETHERE

2) BERWSEFIIBITLTE

3 #HE HIZEENMSOEKR

4) HEFERBTIER - HEHE

HER ERIS AT IS S |

BEBVELZITENGL, LAL, ZhFETT
&, BHERICBTIEDORARERNKENREN
IZEITTHENTELL, BESD Apple #EIZH
(tdavEa—%, BEIL—V, SHREETE
B, SHICERL— FRERERE, ThoZll
CEEMICEARAEI SO RE I Ea—
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TAVITICKBADTEXREIZRONS LS,
EHRBOHLIEFAN/RANBREARICEILHETH
%,
AHARMSERRE LIRS, KAERELUSNOR
REIE, TN TNITRARERRICEN S K]
[THIBLTLNT, ThEAEMNICETSELEE
ZIESEHE (RER) NTETIEENE S h,
AOERRREICHD RNRERNREED-O
DRFHGEFTMEBEDOHHT] (L, £FSITTOMRE
REEZSEDLDOTH-T=,
BEMNCARIMEMRREL, AN OMRERE
SHT, SEEICEFL AR TSEIME L3R
FROMEEEHTE (6. ARERDEEZS
B), LML, &t THRMEGRABETRD
BE] ~AMWELALE, BFEIELW-EDA
ThHhd, TNEZHD, EFRHLGHRIEREEZEZT
L, TNLEHEAVDNCTEESEDID, LS
MAZEITHRTELONEETH D,
EROESICK>T, BRZLOBEOKER
—BEHIELTLS, ZhiZEHLET, BERER
DRBIZHE T HRERNELEHRIET H &N
BLiEoTWS, §&IF, SEIEBITFLEEFEZD
LI, BHERIZE T DRARES RO FTHMIEE
, HEMGHEISLANT, BERLTLERL,
ZDE=HIZH, KR EBAT 5EEFTEBITHRO
BURIZELAH S Z L EEL,
E. #&&
WEEEEETRYSARICHEET IHR
HRFEZBELLGN D, RABREAREEDT=O
DOHFHLGFEEFICELS 8 DOBERAEEE
L=

F. BREGERER
FICREHEEBELL.

G. HAEHRE
1. XFEE
1)  Yoshihiko Soga, Yoshinobu Maeda, Mitsune

Tanimoto, Takayuki Ebinuma, Hiroshi Maeda,

Shogo Takashiba. Antibiotic sensitivity
of bacteria on the oral mucosa after

transplantation.
Cancer. 2013

hematopoietic cell
Support Care
Feb:;21(2) :367-8.

2) GChieko Kudo, Koji Naruishi, Hiroshi Maeda,

Yoshimitsu Abiko, Takamune Hino,
Masamitsu Iwata, Chiyoko Mitsuhashi,
Shinya Murakami, Toshiyuki Nagasawa,
Toshihiko  Nagata, Satoshi Yoneda,
Yoshiaki Nomura, Toshihide Noguchi,
Yukihiro Numabe, Yorimasa Ogata, Tsutomu
Sato, Hidetoshi Shimauchi, Kazuhisa
Yamazaki, Atsutoshi Yoshimura, Shogo
Takashiba. Assessment of use of

plasma/serum lgG test to screen for

periodontitis. Journal of  Dental
Research, 2012Dec;91(12) :1190-5.

3) Tamaki Takahashi, Shigeo Muro, Naoya
Tanabe, Kunihiko  Terada, Hirofumi

Kiyokawa, Susumu Sato, Yuma Hoshino, Emiko
Ogawa, Kazuko Uno, Koji Naruishi, Shogo
Takashiba, Michiaki Mishima. Relationship
between Periodontitis—Related Antibody
and Frequent Exacerbations in Chronic
Obstructive Pulmonary Disease. PLoS One.
2012;7(7) :e40570.

4) Kazuya Tomikawa, Tadashi  Yamamoto,
Nobuyuki Shiomi, Masayuki Shimoe, Shoichi
Hongo, Keisuke Yamashiro, Tomoko

Yamaguchi, Hiroshi Maeda, Shogo Takashiba.
Smad? decelerates re-epithelialization
during gingival wound healing. Journal of
Dental Research. 2012 Aug;91(8) :764-70.

5) Norihiro Sonoi, Yoshihiko Soga, Hiroshi
Maeda, Koichi lchimura, Tadashi Yoshino,

Kazutoshi  Aoyama, Nobuharu  Fujii,
Yoshinobu Maeda, Mitsune Tanimoto,
Richard Logan, Judith Raber-Durlacher

Shogo  Takashiba. Histological and

immunohistochemical features of gingival
enlargement in a patient with AML.
Odontology, 2012 Jul;100(2) :254-7.

2. FEFEK (Selected)

1) WAKRS, KFE—3h PIHEH, BELES,
ARELT, HAER, BTHEESR, SLEE.
E FERSHEEMIEIC S+ S IL-6/s|L-6R &
B Angiogenin EXICMEFHFEHEETE
Terrein ARIZTHE. & 55 AAAEERSE
SEEFRE, 2012, HAR, FLIR, 5/18/2012
~5/19/2012.

2) IMRMERF, BEF ZDEAN REH—H#
MREZ, ERAKIERE, BREFRIE, sTHEER,
ERIEE. EREELEEIC K SR RHEE
ZEME L-EER & BIRECEREDE
ERICEYT SMETFEMRE. B 17 BEAXR
mURATLESHE, 2012, HR, €R
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3)

4)

5)

10/27/2012+-10/28/2012.

THEERF, Mk, aTEEE, SRIESE.
HEARRAERREEZERICA L ZOMREA
7S5 MEMETER 10 £EROEBHREHRE
DRE. BAEFRFRFMAS, 2012, H
R, BIK, 9/23/2012.

THBEZET, MMk, sTEESE, SREE.
AT S5 0 FEARXFHOEOHDMEFMN
REICIIFMBEESREZRFICANEE
Hak— FARORE. BROEREFSH
£ - FEMHXKs, 20102, BX, BHE
8/25/2012-8/26/2012.

THERT, HHEME aTEESE, SREE

EHREZHETIEBMEARBEHICHLT
ME&GEE L THERRERZT o 2ER. BR
HEARERFEMARS, 2012, BFX, iR,

5/18/2012+5/19/2012.

3. Tt
) RERRVFr—RETJTS5/aK)T—Y
A4 TR B EMIRESER 5 888
=1
( http://www. jst. go. jp/pr/info/info888/
index. html) ; B E L+ X, No. 1661 : 33,
10/8/2012.

H BB EEOHEE - BHIRR
FICREHEEG L.
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EEFBHERREHDE
(— i ER AR R ENEEE )
(H24-ER—EE—044)
HHEREBEICHS T 2MNRAULTREABRE N RDOEEICET SR
SHEHBREREE

FEEREFAALERARESREEDN-ODHEFHIREDHEL
-EHERRREICES T SEAMEROEBKRAE-

SHEHRE: BHO & EUXFREREERERFHRETARE - £HER

MREWBHE : EREC. BEUXRFEEHARTOT S LBEEAER URA S75ZE - URA
ERE, BERIKNFEEMESRR DERERFEEL - B8
MRER

HE, EFIMEREICLRABRENRZGEREE A>T D, BRIERICH T D EXIM
HEOERRRIZTONTT VALY PRELUVHADREIZE T HRRMEREM
INBERTHB RN NV LS (Lasioderma serricirne % 3t 812 Z it 4 & 5 F

(mecA, vanA & & vanB. bININ-2 E LV b/allP-1) ZHEICHAEZERL 1=,

EERBRIIOT 2Ly FKIFKEKDKEEEEEL LTRESATWLWSHE
FEMES 2, 000CFU/mL LT E/=-—RMEZ 100CFU/mL LT E WS KEREEEB/ LT
WS EREM o= TR LAy FKMGIXELRMEIREE LT Movosphingobiumsp. %2
WMethylobacterium sp. £-BHMRBREDETNDH D Stenotrophomonas BHIE + — iR H
Sht, IRABRETCTHEL LI ERMER. $4bb, AF2UUMBEER T FOBKE
(MRSA) /8> a4 2 Uit ERRERE (VRE) % ZEITH MK IEE MDRP) LS HITET > b/
24— NDRA) 2 E1X., ZN b DERITEEEF (mecA. vand &V vanB, £tz b/aVIN-2
BEU b/alNP-1) ZIREIZT VR FKEEUENTVNLDIZTDNTPORE
ISk > THRELE. TOHEE, SEOAETIIT UL LAY bPKFEEZ2/RAOIVNDL
OB IFEFEEEFIIRHE SN o=,

&S HERMERZRR LT HIMEREZHAERRETE=2 U VIHEOD
EDE L THMEREEEREORANBRENKRICRITTC. BEFLUVENEERREED
EODOLYRETRDGERERICEBML TOERL,

A, WTZEZEH NESSh, To2/La1=y MKOKEE

i 2RI E (MDRP) X5 2 Hlifit 14
7 2 N5 52— (MDRA) HA[ER E O e P 2%
k> TARBEORTEHARE S
NTRKELGHESMBEL LG O>TWS, AF
) UittEE®S T FrBKE (MRSA) /8> 0
VAL UMERERE VRE) A4 0-8 -5
37— (b/aNIN-2, b/alWP-1)EFEET
HERMEEZEITEE. BRAREREKIC
BWTHDEEITARAEHMEHTHD., £
—H. TrANLAZY MAKRDEEIZD
WTIENAF T 4 IVLTRIZ & DB 5L

ENREEHIATETWS,

ZZT. SE., ®EZEEOTUZILA
Zy bk (RY=r9z42Yvd) hoDE
HMegEKIzsIT5ESIMERIC DT PCR
FEERVWTCHAEET o=

F-GEEQOMKEELOCEEDES T
ENEET, PTAYhZa—3—9 Tl
CCHEICTOEUYVRERNTOERR
(bedbugs) D REFREMNBEE > TL
5, I T, B ERRERAELLTH
KOREBIZEITHAREMNLGEREMNER
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THAH/ N2 L (Lasioderma
serricirne) DEBIKREFXT-, Hht
TANAIUNVLVIZEITAEREE

DEEIZDNTE PR F2HWTHESZ
ﬁ_&jf:o

B. A A

1. BEXZE: To2)IL1zv bKIE,

HEEMZEREDTVALAIZY R 6 EDR
Y=z AL, BEERTEMNS
KEZIZSAT I BEOKRZROZERE
BTIZERER L=,

2. HEEERE: REXEHEOEE
. R2A HE#bT 25°C, 7 HREIE&E L., F£i=
—RHMEOEEG. EEEXFEREH T
37°C. 4 HEIEE Lz, EBEZZThZTHhOD
EXFRIERICEE L -a0=—3 %508
L=,

3. WHZEZEICBITH2/N0VV A
VEBRIRRIAE: ®WmEZER 145 (A
E. 88 BE,;48. CE; 15, DB ;
18) D1E2EEHIZY 3 4FETICAZ/NNOY
NI RS v (NEWSERRICO:EL T L
—N\—#&) FHEEF. 1 RTINS
wTEENRLT, 2 A ERR 23 £ 8
BEOR) IZTh=>T, #/1\a RV LY
DEBRRAEZEEEEL=. bhET—HR
REIE (AR) OBEFICDONTHREERIC
FEL-.

4. EFIMEE O PCRIZRE :  =HHK 50m
L#%1,2000x g T30 ABEDEBELT. £
DB ™5 @ DNA 1 H 1E InstaGene
Matrix (Bio-Rad) # W TEA® L1z, 1 v A
., BEZ2EM1TH-Y THESNIS
NAVNRVLVBEES VA LIZEED,
Fh oo o DNA i H (X InstaGene
Matrix £ & HIZ2T 4 RR—FT)L-RED
FTAYF—ZAVWTTYELTHRAR LIz, F
FIT B (L MRSA [ZDUNTI mecA. VRE 12D
WTIX varA B &V vanB, 51244 0-8
- S0 AT—CEERAMERICONTIE
bININ-2 BEW b/alP-1 DFNFNhDE
Bt EETF B8R T 21527 PR 73

A4 <—%FLT PCR ETHEMEL. 18 DNA
MEDEEEZT7HO—RAERKE TR
%):&‘::’:OT@E L/T:o

C. HAEHER
1. FUAL1Zy FKOHMBERE :

BEOEMZERTR. 3 BFoHEKE
WFITk->T, BEMBBATETYZ2LA
Ty PKIZCBTAREFREMERIE
41, 300CFU/mL~207, 000 CFU/mL TH Y. F
- — % #AE (% 850CFU/mL~62, 200 CFU/mL <
Hotze WIFNBLKEKDKEETEEEL
LTREREISNTVWAHREREMER
2, 000CFU/mL AR, EF=—A&HHE 100CFU/mL
UTEWSKBEEZRZLTWLWAENLDT,
FoaIILIZy MAKRAS D OMEEL.
4 [/ %  MNovosphingobium sp. X
Methylobacterium sp. TH'Y . IR
DERE 7Y 2B Stenotrophomonas sp.
HRIESNT=,

Ftz, ERRZEOREMEEL LTEES
N TULVS MRSA XS VRE %[ L o & ¢ 5 ZEHImit
HEZ TN ThOERMEERTFEIEEIC
PR ZTRET HLSEDHAETIELTh
LTy MK LIFBRE S hEH
>t (E1),

vanA(1030bp) vaniX536bp)

mecA(533bp)

blaVIM~2(801bp) b/AMP(587bp) 16S rDNA{controf)

B, FoalazybKIcB S RARERETF ORI

2. BHEZERIZBFA 2/ a1\ 4
VERRE
—MEEFRELE-ARICHLIEEREZE
ED 3 yAESELLEETIEREDNE
ENEEMN, FNAVNVLUDFER
HizEmLTW: (B2),
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WHRZER 14 FI2BIT542/xa2 /8 BRNZEXHMHEEZRBL TCEREEN
eIy i TAHAREERETIHEEZHMRET S
ay | ( Emerg Infect Dis. 2011;17(6):
i 1132-1134., Sci Total Environ.
2009;407 (8) : 2701-10. , Epidemiol.
# 20104 Infect. 1991;107, 181-187.)
1 20124

[0'a]
i

—=ohD D0 dn Gt Y =
FIR S ST N )

mecA(533bp) M;100bp DNA marker PC; positive control NC; negative control

<

A B C
H2. EEHSEREICETR4 a0 VAV BEER A(m) oy
—20104E9 F £20124E9 8 L) H 85— o pe 123 4 8 & 1

LLDHERREZX3-1I1ZRT .2 # A
T.OPE; 48, 5T ;1 8. 10~20
U 4 &, 21~30 Pt ; 1%F, 31~40 [T ;
18F, 41~50 [T ; 18, 51 Ll b ; 2 &F
THolze —BREBFOFEHIL 23 ET
HY. uﬂ?"%ﬁﬁﬂ* (ART1H, BE2
8, DE18) AZNELE 1z, £ 1 - ... - -
8 (AR) OEREZEFTES A, 9 8& B4 2100 VAYICET ARAIRERETFOBRE
ERERZHELELS ELI-DNNEEY ZTCT, BNAVNLUEBRARR L
BERTY - ETEEED & S MRSA %O VRE 75 & %
o : HFHEEERE L TOAHNENTONTE
FImttE Bz F Z351EI1Z PCR S THAT=, #
DR, SEHEELE2/ TNV LYHR
Sldk. mecA. Ef- vandA L vanB. &5
‘ : | (2 bININ-2 BET blalWP-1 DULNEHDE
Jjy; SESSSE 118 - FRERETLRESAEMA T (H4).

m‘|ww ,,,,,,,,,,,,,,,,,,,,,,,,,, mr

60 -

50 -

40 -

30 -

’ 12345678910111213141516171 D. %g
[IHERBRE 1517 BRR SEOHETLZRMABBOT V2L
E3-1. BHBREICBT A%/ VLV ERER = FIBKIZVWT L KEKDKEREE
EUNTEFT DSy FICHESA TV EREEELTOEWNC ENSE T, E5[2S
(BE3-2), EORETH. RNRETHELLD LS

BHEREICOVWTZOERMERBEF

(mecA. & BIZ vard B &V vanB, £1=
bIANIN-2 B LV b/alMP-1) Z$84Z1Z PCR 3%
THREL:,

TOHE. ERMER X2 EMBREDOT
VALY MRS IEBE EAE,
2 hA ., ELHMBERELELL T.
Novosphingobium sp. %> Methy/obacterium
sp. £1= Stenotrophomonas sp. 15 EMNREIE

E3-2. 2183V NV LUNSYTTORERR
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etz ThLDHEIK, To2)bazy b
HWKRRNTNA T T4 ILLEREL., %RE
BREEICHLEREETRTOTHAS5. £
NEZENOWMBEORBEEICOWLNTIE, BELR
ANZH L TIKIZEAERBBE ST,
HEHEZERRMNMEEEML TWSE5EE.
SHICIHA VTSV MR EBERRERIC
BWLWTIE, BNRRZEOERELHY. T
vaLAZy FKIZELTHRGEE LS
RODBETHAS,

SHRELTUANLIAZY MAKRIZEITS
HMEICSEFEL LT PCREZHAVWTOE
HMEEOEBRRRIZOVWTEISHE=E=
AYDTREFEL TR S,

i, S, HMEKEREEEL-HED
FETENTIHLRENBISZSINTWSE
EMUNRHIZCDNT, £T, #aPN
I (Lasioderma serricirne) DRI
BEICBITHEEEBRAETZERL. H
DETZTOERNRET HEFMEED
FEIZDOWTHPORE TR,

SEDHRETCIEI—RREDEFRELY S
ANAVNLVNEHBESh-EFR
HEMMPERZT oz, ERERRE
DFRICIZAED S+DITHHIF TS
ERSH, BRERLE T TIIANGEHIT
EEMNAGVNECSAHELHY. SEIOA/O
DINV LVRREMIT S MD—BIZENIE
EES,

FESEHEHELEEANNaVNAVLYRM
BIIERREXI KR THIBE T DL I HE
FitEEIERE ShEh o120, EHE
RIZEITHERBRERE ZRARREXEK
[CRIFHIEMNTEDLSICSERIME
FHEDHT-LY,

E. #&
EBBAIOT 2Ly FKITKE

KDKBEEZHEE-LTULENI EMAZLY,

FRAREREE LT, BHAXDEZERIARIC
BITBTRLEK (759 0y) DHEE
BREZEH-EHMGEKEEE, T=4 )
VINEETHD, TrAILIZY MKIC
BIF2EFMHEEICOLWTESH., TEL

TWBELAHAS . F-EHERRED
BREQOVLEODDEEELELTANOIN
VLAVEBRRAEEZSERLEIEHRETR
LT EREL,

F. BREEKRER
ZEEL

G. MIEHRE

1. MM FER
R, AR BAE BOE: H
KOWEFETERREBICH T HREFE
BEDOLE —EMKEICLIBHEBELTE
AEORI—. BAHBEEREESHS
4% 18, 20134 (EORIH) .

EOARE, R, BOE: EmREAT
DFERFICHEIT LEEOEHAE. T 24
FE2EXFEMELEILETHEIHER
2%, 20134  (EIRIA) .

Maeda H, Hirai K, Mineshiba J, Yamamoto
T, Kokeguchi S, Takashiba S.: Medical
microbiological approach to Archaea in
oral infectious diseases. Japanese
Dental Science Review. 2013 (inpress).

EBEZ . V) —XBRREXER £
B BE - EE - EEOKEA (1) . Z00M UP,
135, 34-35, 20124 8 AH.

EEEC . DU —XARNRBRERERRE F
6 [B] JHE - HE - RO (2) . Z00M UP,
136, 34-35, 201342 A.

fEBEC: RREHIEE/ —F vol. 4 B
B . DH style, Vol.6, NO.69, 14-16,
2012 4 R.

ERRZ: BERFEFE/ —F vol.5 A
BRFRIAIWVR, EBFRIAILX. DH
style, Vol.6, NO.70, 14-16, 2012 £ 5
A.
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gk D . BRESHE=E/—b vol.6 B
BMAFXY94JLAX. DH style, Vol.8,
NO. 71, 14-16, 20124 6 B.

{EfEEC . BRE%HE=E/, —F vol.7C
BEFFX 94 JLX. DH style, Vol.6,
NO.72, 14-17, 2012 & 7 A.

1B . BREHEE/ —F vol. 88
& J KryskiE. DHstyle, Vol.6, NO.73,
14-17, 2012 8 8.

BRIl . BRHEFE/ —F vol. IR
&4 IILX. DH style, Vol.6, NO.74,
14-17, 20125 9 A.

ERRRLC . BERHEE/ —F vol. 10
B4 LR, DHstyle, Vol.6, NO. 76,
14-18, 20124 10 A.

BRI . BREFHEZE/ —F vol. 11,
EFEETFETIAILR
Vol. 6, NO.77, 14-18, 2012 & 11 B.

ERRELC . BEHEHZE/ —F vol. 12

ErRETRE2T4A4IILA HiFE. DHstyle,

Vol.6, NO.78, 14-17, 2012 &£ 12 B.
ERELC
ErBREFREDAILA
Vol.7, NO.79, 12-16, 2013 & 1 H.

REFHE/ — b vol. 13

{EERE . BRESHEE/ —F vol. 14,
J a4 J)LX. DHstyle, Vol.7, NO. 80,
12-17, 2013 &2 8.

BRI . RREHEE/ — b+ vol. 15,
JAVINT UYL )LRX HiFE. DH
style, Vol.7, NO.81, 12-16, 2013 4 3
A.

2. BEHER
EDRE, SAE, EEEC BOE: B
BERETETV2/ILay MAKRIZ

Hi#m. DHstyle,

#%%. DHstyle,

BT HMBELERRNEAE. BAEREER
KEIMZM AR (BFR BEM) 2012
F9A.

EEE—, FUKF, WAHEE BHE
X7h, FEH—ER, EREH, BEIZEE
AXHE, SWEF BOE: REHEK
AA0-B-SH 487 —FELEBERD/N A
77 4 IWLBREES & U FEEMRE.

60 H AL EEEF A BAXBRR,
S555[E H AR AEF R EKiﬁJ?’:’%?’:"r\

# FERBPARLEFSRAARMAR

s (GERAR, |ETT) 2012&11)51.
BHAHX BHEE WhnF ZFEP
B0E . OFMELEEEODREXER

BOR—1EZEEFL ANV TRE LE-—fE
Bl. BAERREZE2012EEMFRAMNK
= (EBR, EE™W) 201211A.

Watanabe A, Satoh N, Tamaki N, Kokeguchi
S: Infection Control Awareness among
American and Japanese Dental Hygienist
Students. 91th General Session &
Exhibition of the IADR (Seattle, USA).
March, 2013.

H. MESBEGOHEE - BHIK5R
ZETL
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HEBEDOHTICEHT 2 —EX

Tatsuro Ito, Hidenobu
Senpuku, Hiroshi

Sugiya

RRERA WXEA bILE RERIH |BS | H H AR
=3
Norihiko Kanaguchi, | Effects of salivary protein flow and | BMC Oral | 12 36 2012
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Effects of salivary protein flow and indigenous
microorganisms on initial colonization of
Candida albicans in an in vivo model

Norihiko Kanaguchi'?, Naoki Narisawa®, Tatsuro lto®?, Yosuke Kinoshita', Yasuka Kusumoto'?,

Osamu Shinozuka' and Hidenobu Senpuku®

Abstract

Background: Candida albicans is a dimorphic fungus that is part of the commensal microbial flora of the oral
cavity. When the host immune defenses are impaired or when the normal microbial flora is disturbed, C. albicans
triggers recurrent infections of the oral mucosa and tongue. Recently, we produced NOD/SCID.e2f1” mice that
show hyposalivation, decrease of salivary protein flow, lack IgA and IgG in saliva, and have decreased NK cells. Our
objective was to characterize C albicans infection and biofilm formation in mice.

Methods: NOD/SCID.e2f1”" mice were used as an animal model for C. albicans infection. C. albicans yeast and
hyphal forms solutions were introduced in the oral cavity after disinfection by Chiorhexidine.

Results: The numbers of C. albicans colonized and decreased in a time-dependent manner in NOD/SCID.e2f1*
after inoculation. However, the colonization levels were higher in NOD/SCID.e2f1™* than NOD/SCID.e2f1™ mice. In
the mice fed 1% sucrose water before inoculation, C. albicans sample was highly contaminated by indigenous
microorganisms in the oral cavity; and was not in the mice fed no sucrose water. The colonization of C albicans
was not influenced by the contamination of indigenous microorganisms. The hyphal form of C albicans restricted
the restoration of indigenous microorganisms. The decreased saliva in NOD/SCID.e2f1”" did not increase the
colonization of C. albicans in comparison to NOD/SCID.e2f1™* mice. We suggest that the receptor in saliva to

C. albicans may not be sufficiently provided in the oral cavity of NOD/SCID.e2f1”" mice.

Conclusion: The saliva protein flow may be very important for C. albicans initial colonization, where the indigenous
microorganisms do not affect colonization in the oral cavity.

Keywords: Candida albicans, NOD/SCID.e2f1” mice, Saliva, Colonization, Sucrose

Background

Candida spp. are human commensals commonly colon-
izing human mucosal surfaces and can participate in
biofilm formation on mucosal and cutaneous surfaces
as well as on device surfaces, e.g., dentures, venous
catheters, and urinary catheters [1-7]. However,
under certain conditions, the fungus causes a variety
of infections from mild mucosal infections to life-
threatening invasive candidiasis [8]. Many manifesta-
tions of candidiasis are associated with the formation

* Correspondence: fisenpuku@nitigojp

3Department of Bacteriology, National Institute of Infectious Diseases, 1-23-1
Toyama, Shinjuku-ku, Tokyo 162-8640, Japan

Full list of author information is available at the end of the article

( ) BioWMed Central

of biofilms on host tissues (e.g., oral thrush) and on
indwelling medical devices (central venous catheter-
associated candidemia) [9]. A clinically significant
characteristic of microbial biofilms is their enhanced
resistance to antimicrobial drug therapies [10-12].
Candida albicans is commensal on human mucosal
surfaces and is one of the most important nosocomial
infections of humans. C. albicans is the most common
cause of various forms of candidiasis [13]. Under condi-
tions of immune dysfunction, colonizing C. albicans can
become an opportunistic pathogen causing recurrent mu-
cosal infections of the oral cavity and vagina in immune-
compromised hosts such as the elderly and HIV-positive
patients [14,15]. C. albicans is a pleiomorphic fungus
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having the ability to transition between cellular yeast
and filamentous forms essential for virulence; there-
fore filamentous forms constitute a central component in
C. albicans pathogenesis. Various models have been estab-
lished to study candidiasis, including Candida-epithelial
cell interactions using immortalized human epithelial
cell lines in tissue culture [16-18] where C. albicans
adheres to the epithelial cells of the oral mucosa and
also invades these cells. Invasion into the epithelial
cell limit of the oral mucosa is characteristic of both
human and experimental animal models of orophary-
geal candidiasis [19-22].

A recent investigation developed NOD/SCID back-
ground E2F-1 deficient mice (NOD/SCID.e2f1™") (T and
B cells do not develop where the E2F-1 function loss in
the NOD/SCID background mice do not have an auto-
reactive response) [23]. The NOD/SCID.e2fI”'~ mice
have decreased saliva volume, lack slgA and IgG in the
saliva, as compared with NOD.e2fI*'* mice. This mouse
have decreased NK cells as compared with SCID mice
and may be a useful animal model for studying oral in-
fection, colonization, and biofilm formation. Further,
human tissue grafts can be used in this mouse. These
mice have long survival because they do not develop sys-
temic diseases such as Insulin Dependent Diabetes Mellitus
and Sjégren's Syndrome in comparison to the parent strain
NOD.e2f™ mice. Recently, we found these mice are
highly susceptible to dental caries pathogen; Streptococcus
mutans colonization when NOD/SCID.e2fI™~ mice are
pre-treated with human saliva or sIgA using a low concen-
tration (1%) sucrose supplement; S. mutans biofilm forma-
tion occurred when the mice were supplied 1% sucrose
water and a non-sucrose diet [24]. Therefore, these
mice may be a useful animal model for C. albicans
infections in the oral cavity because they have decreased
saliva volume and are impaired in immune activity by T, B
cells and NK cells.

Mammalian infection models, in particular mouse mod-
els, are commonly used to study host-pathogen inter-
action of human pathogens. Murine models for both
superficial and systemic C. albicans infections have been
developed and are widely used to study pathogenesis
and to determine the virulence of defined C. afbicans
mutants [25,26]. Saliva includes various anti-microbial
agents and is likely to play important roles in resist-
ance to infection by C. albicans in the oral cavity.
Immune-deficient mice such as Ragl™" and CB-17.SCID
mice have been used as an infection model for C. albicans
[27]. However, very little is known about the contribution
of saliva in initiation of C. albicans colonization and mu-
cosal infection in the oral cavity using the mouse model.
In this study, we investigated the initial colonization of
C. albicans in the animal model using NOD/SCID.e2f1*"*
and NOD/SCID.e2f1™" mice.
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Methods

Strains and culture conditions

The strain used was C. albicans SC5314. C. albicans was
incubated for 24 h at 37°C in Yeast Peptone Dextrose
(YPD; 2% Bacto peptone, 2% dextrose and 1% yeast ex-
tract, Becton Deckinson, Sparks, MD) broth before the be-
ginning of each experiment. The yeast form of C. albicans
was predominant in culture with YPD overnight;
whereas the mycelial form occurred in RPMI1640 (Gibco-
Invitrogen, Grand Island, NY) with 5% FBS in overnight
culture (Figure 1A). The two cell types were used to in-
oculate the oral cavity.

Animals

Heterozygous AE2F-1 NOD/SCID mice were bred to
generate homozygous AE2F1 NOD/SCID mice. Three
strains of NOD/SCID mice (e2fl +/+, +/- and -/-) were
identified using PCR [23]. All mice used were female,
4 months of age, and were maintained in accordance
with the guidelines for the Care and Use of Laboratory
Animals from the National Institute of Infectious Dis-
eases. Experimental protocols (#211125) were approved
by the National Institute of Infectious Diseases Animal
Resource Committee.

Bacterial sampling and colony-forming unit (CFU)
estimates

Bacterial inoculation, sampling, and CFU estimates were
performed using procedures and conditions described
previously [28-30]. C. albicans yeast and hyphal forms
were cultured in YPD and RPMI1640 with 5% FBS broth
overnight and washed twice with sterile phosphate-
buffered saline (PBS). In our previous study we demon-
strated S. mutans colony counts were significantly higher
than that of other streptococci (i.e. S. sanguis, S. sobrinus,
and S. salivarius) in mice that ingested 1% sucrose in
water one day before inoculation [28]. In the same way,
mice were
also given drinking water containing 1% sucrose (less
than the usual concentration in juice} one day prior to
C. albicans inoculation to encourage the early adherence
of C. albicans in conditions resembling a natural oral en-
vironment. In contrast, drinking water (no sucrose) was
used as a control. Chlorhexidine (CHX; 0.2%) soaked ster-
ile cotton swabs were used to disinfect the oral cavities of
the mice including teeth, tongue, and mucosal surfaces.
The cavity was immediately washed with sterile PBS. This
disinfection was confirmed as few bacterial cells were
observed in mice at 30, 60, and 90 min after the inocula-
tion. C. albicans yeast and hyphal forms solutions were
introduced to the oral cavities of three females at 4 months
of age at a final concentration of 5x 10°CFU in 250 ul of
PBS during a 1 min period. Following inoculation, samples
were collected from the tongue and buccal mucosa with a
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{See figure on previcus page.)

old female NOD/SCID.e2f1™* and NOD/SCID.e2f1™

Figure 1 Observation of C. albicans yeast and hyphal forms, and colony numbers after inoculation. C albicans yeast and hyphal forms
were taken pictures in microscope after incubation of thern in YPD and RPMI1640 with 5% FBS (A). The colonization was observed on the YPD
agar and BHI agar plates poured swab samples from oral cavity of NOD/SCID.e2f1™~ mice fed 1% sucrose water at 60 min after the inoculation
{B). White and black arrow indicated C albicans and indigenous microorganism colony respectively. These colonies were taken pictures in the
stereoscopic microscope. Data were representative in three independent assays. Samples were swabbed from the oral cavities of four 4-month-
rnice at 30, 60, and 90 minutes after inoculation using the yeast form. Samples swabbed in
mice fed water {C) or 1% sucrose water (D) overnight before inoculation were poured on YPD agar. Samples swabbed in mice fed water (E) or
1% water (F) before inoculation were poured on 8HI agar. CFU data were obtained from three independent experiments with four mice from
each strain. Values are expressed as the means + standard deviations (SDs) of the data. Asterisks show significant differences (*P <0.05) in C and
D and significant differences (** <0.05) between water (Ej and 1% sucrose water (F; for drinking.

v

sterile cotton ball at 30, 60 and 90 min after the inocula-
tion and then dipped in 2 ml of PBS. The samples in
sterile PBS were sonicated using ultrasonic dispersion
(power output, 60 W) for 10 s, and then poured onto YPD
agar to determine C. albicans colony number and on
‘BHI agar for C. albicans and indigenous microorgan-
ism colony number (Figure 1B). CFUs were determined
by counting colonies on the YPD agar after 24 hours and
on BHI agar plates after 48 h using aerobic incubation
at 37°C.

Statistical analysis

All data were analyzed using the Statistical Package
for SPSS for Windows (version 100, Chicago, IL).
The Student’s t-test was used to compare control
data and the data for C. albicans after incubation. *
indicate P-values less than 0.05, and ** at 0.01 were
considered to be significant.

Results

Effects of decreasing saliva and indigenous oral
microorganisms on the C. albicans initial colonization
Saliva is thought to play a significant role in the attach-
ment and colonization of C. albicans on tooth and oral
mucosa. We evaluated the effects of different volumes of
saliva on C. albicans colonization using NOD/SCID wild
type and NOD/SCID.e2f1”’" mice. The CFU numbers of
C. albicans yeast form colonized in the oral cavity after
disinfection by chlorhexidine. C. albicans colonization in
both mice were significantly decreased from 30 min to
90 min after inoculation in NOD/SCID.e2f1™"* mice
when they were treated with or without sucrose water
(Figure 1C and D). The colonization was also decreased;
but these reductions were not significantly different in
NOD/SCID.e2f1”'~ mice as compared to NOD/SCID.
e2fI*"* mice. C. albicans CFU numbers were signifi-
cantly lower in NOD/SCID.e2fI™" mice than those in
NOD/SCID wild type mice fed water after 60 and
90 min post inoculation (Figure 1C). Therefore, decreas-
ing saliva is associated with reduced colonization of C.
albicans. However, the significant differences between
NOD/SCID wild and NOD/SCID.e2fI”’~ mice disap-
peared by including sucrose in the drinking water

(Figure 1D). YPD was used as a selective medium for C.
albicans because there was a possibility that some indi-
genous microorganisms in mice may contaminate the
swabbed sample after disinfection by Chlorhexidine. BHI
agar plating was also used to confirm contamination
levels by indigenous microorganisms. The total number
of C. albicans and indigenous microorganisms on the
BHI agar were similar to those on the YPD plates in the
NOD/SCID.e2f1*"* mice with no-sucrose drinking water
and the time-dependent decreasing was also similar in
colony numbers in YPD to those in BHI (Figure 1C and
Figure 1E). However, the total number of C. albicans
and indigenous microorganisms increased significantly
in the sucrose-water as compared with no-sucrose water
in NODSCID.erI*’ " mice (Figure 1E and F). However,
there were no significant differences among samples at
each sampling time in the drinking of sucrose water. In
the case of NOD/SCID.eZﬂ”'/ ~ mice, a few indigenous
bacteria were increased significantly by adding of su-
crose in the drinking water, and the colonization did not
show significant differences among sampling times
(Figure 1E and F). In contrast, with sucrose in the drink-
ing water, many indigenous microorganisms were found
because CFU numbers on BHI were significantly higher
than those on YPD using the same sample (Figure 1F).
Therefore, sucrose helps time-dependent restoration of
indigenous microorganisms after disinfection by chlor-
hexidine but does not affect increased infection by C.
albicans. Further, decreasing saliva may not help the
colonization of C. albicans or restoration of indigenous
bacteria in NOD/SCID.e2f1™"~ mouse system.

Comparison of colonization between yeast and hyphal
forms in mouse oral cavity

In severe infection by C. albicans, the hyphal form has
very important roles as compared to the yeast form.
Therefore we tested oral colonization of the hyphal form
compared to the yeast form at 60 min after inoculation.
The colonizations of C. albicans were similar in the hy-
phal and yeast forms in both mice (Figure 2A and B).
The colonization of total microorganisms was signifi-
cantly higher with sucrose drinking water than with no-
sucrose water in the yeast form, but there was no
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Figure 2 Comparison of the yeast form and hyphal form in colony numbers of C. albicans. Samples swabbed frorn the oral cavities at 60
minutes after inoculation of the yeast form or hyphal form in four 4-month-old fernale NOD/SCID.e2f7™" and NOD/SCID.e2f1™ mice fed water
{A) or 1% sucrose water (B) overnight were poured on YPD agar. Other samples in mice fed water {C) or 1% sucrose water (D) were poured on
BHi agar. CFU data were obtained from three independent experiments with four mice from each strain, and values are expressed as the means
+ standard deviations (SDs} of the data. Asterisks show significant differences (*F <0.05) in A and significant differences (** <005} between water
(©) and 1% sucrose water (D) for drinking.

difference in the hyphal form in NOD/SCID.e2fI*"* mice
(Figure 2C and D). The decreased saliva volume in
NOD/SCID.e2fI”'~ mice and hyphal form in both mice
did not induce the effects of sucrose drinking water on
the ratio of the yeast form in NOD/SCID.e2fI** mice.
Therefore, the saliva volume and hyphal form of C. albi-
cans may restrict the restoration of indigenous
microorganisms.

Discussion

The colonization of C. albicans depends on several fac-
tors: the acquisition or entry of cells into the oral cavity,
the attachment and growth of these cells, the penetra-
tion of tissues, and the removal of cells from the oral
cavity. In this study, the NOD/SCID.e2f1™"~ mice with
decrease of saliva showed negative colonization of C
albicans as compared with NOD/SCID wild type mice.
On the tooth surface coated with a salivary pellicle mi-
crobial adherence interactions may involve adsorbed sal-
iva molecules. The saliva pellicle increases the adherence
of C. albicans cells to HA beads [31]. Other investigators

previously have shown the presence of serum and saliv-
ary pellicles can help C. albicans colonization on acylic
strips and denture lining materials [32,33]. Therefore, we
speculate the NOD/SCID mice produce saliva containing
receptors to bind to C. albicans and create a saliva-
exposing environmental mucosal surface in the oral
cavity.

In contrast, innate defenses include the epithelial
barrier and anti-candidal compounds in saliva such as
lysozyme [34], histatins [35], lactoferrin [36], and cal-
protectin [37,38]. Innate host defenses are critical in
the maintenance of oral health. Saliva includes lyso-
zome, lactoferrin, and histatins that are thought to be
the three major non-immunological antimicrobial pro-
teins to modulate Candida populations in the oral
cavity [39]. However, the decreased saliva negatively
modulated C. albicans populations in this study. In our pre-
vious study, the saliva from NOD/SCID.e2fI** and e2f1™"~
mice was characterized in protein concentration/ml,
amylase activities, and protein concentration per min/ml
[24]. There were no significant differences in protein
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