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T A—DH— 28 ERERE | JXF
Z1%) (40 X/[al)
BAREORAE(13EE) |PBS- 1.43ml
15mA7 Y ANFa—T 134
mEDRE
1EEMF 15mA7 Y RANF1—T 1R
2BEMmE 15mBA7SANFa—T 40K
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HEREOI—T425 BufferA 12ml
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ZEMABEOHFE FALCON 14ml/RYFAELYFa—T 8
PBST 28.1ml
T4VERYERFYT 1R
IIN—FvF 1A
ATA—FvS IE:S
HER B DR FALCON 14miR)FOELYFa—T 40K
PBST 12.4ml
AT0—FvF 40K
2B E]
TL—hE% PBST 1497.6ml
mEDTL—b~DFM |[ATO—FvT 164
avyFyr 80
TL—rkE PBST 1497.6ml
ZRE DR ALP condugated anti human IgG(H+L) 26 11
25mIAAAV S ERY R 1R
PBST 130ml
ATA—FvS 8K
Hf—s3— 18
TL—rkE PBST 1497.6ml
FHEADORM JAS Jdl Nulwk July INY DV ol M Ly N 140mg
25mIAO T E Ry 1%
SIR/—IWTFEIINYIT7— 140ml
diethanol amine 97ml
NaN, 1.2g
MgCl, - 6H,0 0.1g
NaOH 62.4ml
1t —s3— 2{&
AT0—FvF 164
EH&E PBS- @@ 60F/12 1.43ml 0.08
15mIA7 Y ANF1—T @@ 28,875 /5004 634 3638.25
AbvY R @e@ 11,3401 /2058 0.5%8 283.5
IN—Fv7 @@ 2,940 /10004 547K 158.76
ATO0—FvS @e@ 1,505 /10004 18574 278.42
Na,CO, @e@ 1,100M/500¢g 21.2¢g 46.64
NaHCO, @e@ 1,050M/500¢g 16.8g 35.28
50mIAFa1—7 @e@ 44,000 /1004 13K 5720
25mIATARARERY @e@ 3,308F/10004 3K 9.92
ELISAHZL—hk @e@ 11,5501 /40%& 138 3753.75
H—/— @a@ 15,750 /20018 161 1260]
FALCON 14mi:R)FOELYFa—T @e@ 11,970 /5004 48K 1149.12
PBST @@@ 4534.6ml
NaCl @e@ 571M/500g 36.27g 41.42
KH,PO, @e@ 7,900 /250g 0.9g 28.44
Na,HPO, - 12H20 @e@ 840M/500¢g 13.15g 22.09
NaN, @e@ 6,800 /500g 0.9g 12.24
Kcl @e@ 750/ /500g 0.9g 1.35
Tween20 @@@ 2,700 /500¢g 0.21ml 1.13
T4VERYERATFYS @a@ 2,700 /7574 1A 36
ALP condugated anti human IgG(H+L) @e@ 25,515M/0.5ml 26 | 1326.78
INS=hOTTZ LY UEEF M) ™ L6H20 @e@ 2,520 /5g 140mg 70.56
OIB) =TIV ITF— @ee@ 140ml
diethanol amine @@@ 2,310H /500ml 97ml 448.14
NaN, @e@ 6,800 /500g 1.2¢ 16.32
MgCl, - 6H,0 @e@ 924 /500mg 0.1g 184.8
NaOH @@ 605M.,/500g 62.4ml 0.07
AT 18523.06

BT —RE COIXN: 18523.06/40 X =463.1M/ X
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wade, LUFFEER) B X OAEEEBICET &4 3400 Lz, BRI, B &g
20 43 K OEE S 52 412 OWT, MERZ AR & U7z DS O R 3 L OVERE
PEREZ T o7z, £2, BT ICONTL, RERMIZOWTHERAE L, £
DGR, BILEEEGIE 18 HHE, I EEE 2 513 20 WS S, MR
MEMMoT-DIXEYEE, EN#ERmE & bR MR Tl Candida sp. &
Haemophilus parainfluenzae, B M TlX Prevotella melaninogenica & Capnocytophaga sp.
Thole, £7z, Biimind, B #mnE & b I MR I H~HUE B TR 3
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HE T33+ 1.7 THY, WA ICABRETAR LN 1o, REEERmEEIC OV T,
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A BIRE® D ENRENTWDS Y, F g CE
EEREIC DN DR T, R
2006 FEIZ BT HHRPIEDOEEANA (65 WRPEOEIEEZRLTNDZ b S?,
WLl b)) EIG1X208 % ThHY, BEmt T oMRITEEESICBIT 2 BEEREO
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RKNOBBEThH D, BAEFEEDONOBE)  Staphylococcus  aureus ,  Haemophilus
e R IC L B &, 1980 AELLR% 65 kL. Eod influenzae, Klebsiella pneumoniae 75 £ 73 Hl
FEE T RIC LD ERRERDE 5T D Y 2 b ORI L A ERER
4L E TR TWDDS, EHSERN L LTI L LTAHABNLIBELZN I &b, B
RBEIOCBGEN YRz 55 Loy FTHEMROIIE & DEEME & o BE )
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DEBEZ 92 %N 65 Ll EOFEHE TH SLH S "OITRERI R N R — A AT
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ABEAFT LTS B4 524 (5512 4,
40 £) T, FRIE 65~93 ik (B
B 75.4+825%) Tholz, BIHEDORSE
It gE AN EELXVRE Th
ST, R EERTHICHTz->T, %t
RENEH T L THIRENE O+ 7
ATV, [FEEET,

2. R O

1 A B A ) D VR A R AR & L
TAT o 7o, WEROTREUL, WEE (&
—RFRUZ 15, Kb ZHICaE £,
ZHICHER I LARIAEE D Z LT
K ViTo7, TOREDLIZ, (TEORIEK
ORAF s R SRS Lo, M RERIZ 6
REF LLNIZ BL RIS R &l 2 -
5 % CO, K # B X O # X & &
(AnaeroPack *+ 7 >3, =20 2{b5)
ERAA LT, @ar BT 5%E Y VMK
%€ K K5 [ Nippon Becton Dickinson
Company (BD)), @BTB 55#(BD), @
a 2 L— b ITJERKEHH (BD), @OPA 7



R EKEFERREEHE (BD), ©PASA Kt
(BD), ©®7 /vt 7 MLk & RE-H (i),
@7 v —k# (BD)
24~48 WFH O ITEERE & 21T > 72

%, an=—%2E L, L FIRTHER
Bl LOREx v F2HWT, ERE
Z LI B B ORI E 21T > 72, OMRSA
( methicillin  resistant  Staphylococcus
aureus) ¥ 52N MSSA (methicillin sensitive
Staphylococcus aureus) : PS 77 v 7 A (5
W) « X7 T X< (5RAF) - MRSA A
7 J—=r 7t (BD),
aeruginosa, Klebsiella pneumoniae, Serratia
marcescens , Moraxella (Branhamella)
catarrhalis ¥ KL OMLoD 7 AFEPEARE -
VITEK [bioMerieux vitek Japan (BVI)J,
CBFEERE : tueT7 AT A ML T FEy
k (5&HF) - rapid ID32 strep API (BVJ),
@Streptococcus pneumoniae Jiti 9% BRI B
BT 4 A7 |ZXY PT 4 A7 (BD) - A
N v 7 b BV)), ®&Haemophilus
infuluenzae : ~%& 7 1 /LA ID4 47| (BD),
®Candida sp. : 1> X F =7 (¥ h
)

@ Pseudomonas

3. ETEEE

*RFOAEEEEICEA LT, AFAET
V0 R R & B R R O KA R
R A A Lz, FANIR oM A
22680, RWEHOEBIZOENF
SN EANTINC DR L LT
T,

4. WEEH PRI

SEHMEDZEDKREICIT ¢ BiE, WEY
OB HRO I I E G DO ZEORE Z1T
W, JERRER S % h FEEICHEAR Y LHIE
L7,

C. BIRMHER

47

1. FPERIEE OB H
1) HLE

B 37 & i 0> F S B o0 A R 2R 2 (X
1 (a & b) TR L7, MHEMEEITLS
PEFES 18 1, HRSQMETE 23 20 T dh > 72,
MRHEENE DS T201E, KR TIE
Candida sp. (35.0 %) & Haemophilus
parainfluenzae (25 %), HERVEHE TlX
Prevotella melaninogenica (80.0 %) &
Capnocytophaga sp. (75%) Th o7, F
7o, IFRWE BN FE UM B TR R D
FENHDONELBDO LI, 1 AHT=0 O
HEFEET A LRl # T 3.1 £ 1.5 Th -
7o

40
€0 H
0

W lnnonnnnon.
& @ @ ® ® @ @& © 4@

@ @

Ela MRS TR B iR

) ES i A

B2 e i O 11 I O B ARG SR &
2 (a &b) I IRLT, MHEEEITLT
SMER AN 12 18, BRUMER 28 8 T~ 7z,
BRI RN @ Do Te DITAFRMER, B



W BICH ElE & [AARICHTE Tk
Candida sp. (80.8 %) & Haemophilus
parainfluenzae (192 %), % & T
(86.5 %) &
Capnocytophaga sp. (82.7 %) Toh -7z,
Fo, HRMEICHEAGRMERE TR
DEVSEONRZB/BO LI, 1 AbT=D D
BHERERE 3317 Thoto, 28, 1
AN 720 OB OV TILE NS
it L B E s & ORICAERZET
BN,

Prevotella melaninogenica

100
= 20
H 80
11 40
=
20 H = o 7
0 .|_|_||_|.I“_Flﬂr'|n
D& @@ B @ @ oo @
100
~ 80
=
B0
1‘&("}
H 40
&
20
. N oo Nn
T @ @& @ ©® ©& O
g
ElzZb BArSEm NG 18 ARSI B O =
& Frevorells melanthogenica
@ Caprecyfoniazs sp.
@ Frevotells denticols
D Clostridiom sp.
& FPrevofells infermedia
B Frevorells oris
& Fusobacterium nucleatum
@ Fusobacteriitm necropfiort

2. AETEE 1E R
1) ARG mEE

O EEFEEICOWTIE, A &g
TIFEEN 1 B 1 U EOWEXA B
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HETIToTEY,2RBEHBL WD HD
DR A ED T (F D, EN#ESR
FTIXZEENTBEICI D EHN
7o AERNTER &2 B RZ 1T T\,

& 1 B L oo f B & 8

1 A% & [ E/ H ANEL
1 [H] 7
2 [A] 10
31| 2
4 AL = 1

2) AN MR

PR R (23S U D SRA O R AR L
OFERER LR 2 IR LT, &2 TOXNE
Fs 1 U EOEREFHLTEY,
RAFENRG - & b Ebho iz O ERIE
(50.0 %) T, kW THEMRBEFRA (38.5 %),
HYEMEREA] (30.1 %), M JLBEA] (28.8 %)
DIETH > 7=,

o B EESEO RAIRR AR
W A %
W 2 3.8
THEARA 2 B
FIRER 7 135
BREH| 6 115
B AR 15 288
3L 3 58
A PIEE AW 3 14
i A=) 5 a6
11 211
S a3
5 96
IHERE R 4 7
i3 ] 4 i
JE TR 5 a6
EE 26 &00
L L SoE T 3 1.5
i EE A 4 T
FlLL¥—RE 2 38
s M, T 2 K¥:]
A DT 7 135
B1,B6.B125 5 af
oL 2 a8
A E R A 5 96
PR 2 A 2 38
O BrERER| 16 201

D. ERE LV

t RO OFENITIE 350 FEIZ S M SGHEE



IO ETHMEMNAERL, DM
AR LTS Y b EY
D 75 1> CH RS0 8 JE 7 8 O R IE RCHETT I
B9 2 & DIZHOWTIE, & OMIRRNE
JFHEER 2D LN STV S,

WA, e L 28 ORFE L OBE 2N
HIN Tk, OEMEICOWTHEY
PEBRE L O Y RF S NEEH TN D
M, TN Th, EEESSENERE RS T
FWIETT RN B LM N (RRmeft:)
Jii & DFIEIZ AR 3B 5- LT\ b &
DWETZN >0 25 LR
5EZ, EEEEIE S T
LAEsr 7k, BICHE TR TR0 7
DT TR, EFORELND S EE
THY, I5IZ1EQOL Dfh LIz >7en -
TV DO EBREND L O TE
7 10,11)o

ek, R I T D W TG
RIZHOWT, FAMEORMEAMECER I
BT 2 EFHENMTONTNDD, B
PERIEE S0 H LS B E 12D CRIFFIC R~
TAgEd A5 Z LRk, £ 2T,
T XA EEE B X OENE SRS O
eI B 2 A Heie iR e 2 BT, B3R
SEBERHARKE LEFEE21T-C
7= 1O ARRRSETIE 2 D OBFZERE B
ZILICHER A MK E LT, By minE R
X OV 3 A O 47 UM I DN R
PERIZ DWW TIRIRF IR & 3k T2

ARWFTRIZBNT, B EEE B L O
It O DED S RO IR &
OB DR R S S T,
B L E i B L OVEN#E S T,
MO W T b X Prevotella
melaninogenica <> Capnocytophaga sp.? X
D IR A DRI E o T
END, RBRFIZBWTE, BRRMERE
WIZ L% ARG - FIED Y A7 3| &
STWVWHHLDEBEZ LT, HRMEMA
W, M0 DNEE B e & DR H MERER
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DORFEICEEG LTV DZ &b, &I
GIEGETH D mE 1BV TE, Zh
D DBEKPEMAE O HEIRI 2 fRIE & L
THMEFER AN r T OERMNEEL 25 Z
EWRENT, EBIC, EN#ERRE T
(E=ERVAR= < fal = A
Corynebacterium sp., Klebsiella pneumoniae
R MSSA DTN E NPT LD,
Jtik DFEIE Y A 7 DR IRBUZ B D & &
bbb,

O PSRRIV T, A &Sk
TIEEHLL B2 1 B 1 EILL O E &
ErxALTEBY, BEN#ERHE CIIEE
DHEEBBIIABFICL>TH—Fick b
OENIER A2 320 Tz, teBE & [ml% &
HIEE OB HER I & DB I ST EEMI 72
REF AT 2 TR WS, e 70 11 R B
D3y b= VIZIXHIZ K & OEER 7
J7e<, FOHE - FHEWoTEW R
LONEHETHDHEEEZ DN, EHIC
H =Bz NI B o A GBS
e el e ) B Y AV A A I/ N 1 2 IS/
o7y LI T, HiBEX 0 FEHiH
R 7 s lin =, FRIC R m s T IR
EMEE AT DA Z T 570 &0l
DLEELZ 2 BTz,

T E i D% < 1E 1 FELL E o 3RA
ZHAL TR, B &ERE THREEED
WBHEZR SIS, 4, HHLTWHHEK
A& DR # & OBEIZ OV T H R L
TW TETH D,

Candida sp.
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1. JEAOfERE EERpEET), ER#EED
Bhit], 54 (9) : 36,2007.

2. xRS, LB, SfPIEA
RABEMERT R D A 1 = X 4 L it D
R, HAEY 91 : 1280-1287, 1998

3. KIWRFE: OEr 7045 E L 2
J7 L RRMEMER R TP, AR 91 ¢
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14.
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BAFBHEAREMDE (REFVFRAVRESR)
SEMRBES

BRBREIZCKDAEERAY ) —=— VI BEDRLE

SIRREGEE BPAT R

B SLOR SR R 2 Be 1 R DR AT - DR ORI == &

W D RIE H R TN, A ~—H Th HIEBLKERSE (LDH), ~F7 ot (HB)
X8 JE R OHEITIRIE L BEN H D b DO, BN, A7 Y —=0 7L L TORRE,
FRRE MR Z ERRMBETH - 72, RWFFEHRRE CIX R 2 pn@Ebt h o B35 104 4 % %t
LUTHERR T LDH, HB & LI 5K 1 Ch D40, BIEREAE A &L LT L
7o OE% FAVTC LDH, HBIC L 2 WA AV U —=v 7 OF AE/RE Lz, £ 0Ok
R, WEROERTH O TW R, FEE LY SVER S LNEOHHAMER 60 &
ol FlLINOO~—HIFRINES 72 2 LHEBERANLMLZ L DERLEDH
EEFICHEANFRETH Y, HPENORIEREZ R BIRE LS CHEEIC L > TE=
YT LTS ZENARETHD, LL, AREETINGDOTFEEZH WD DITE
MTH L0, L0 RESARRERCHEE, BIIEIECE 72 MER, WU = L o KLUl 2 5%
ELTHLREND D,

A BIRE® BT HZENEERRETH D,
peske, HEREZ IV Tl B E 1L
BEJERIE, RIS ET 2 ERE O IRIZB T 228 5k & Rk Bk L wE
BRICE S THEDERIND, ZORK  EREEBRHEICI > TREHITHND Z &
Re UTHEMRDEE KO, BRI ICXoTThT&E e, ZohikimiTn
BELBEEDORIEMDISZHE KT D, M JAREZOZZREZETIE, HRHER
IR E, AR, RERT Y FOBEE, BAfRE O NEE 0~ & B JE I iz O %
THEyFA LAV, L, BRI &S ETE e, £ O EmIERH
(Taba et al, 2005; Kinney et al, 2007) @ DY, ZORERELT—HICHEHZT
BaEICL>TE2rah s, MRzl AR BH o7,
WTH AR, EHERFEETH D, FROMEL kT D78, EFRT—
FITETIEROZ2WE FH#ITT HHEA T EIATDNTW DK, IR E 72 IR
DT, IR O A B P C b I A ZRWCHERZ A7 ) —= 74+ 5K
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HEITHOTE =, TORELE L CHERH
DAV AKFEREFE (LDH) & ~ET Y
¥ (HB) D3EEHRA 7 ) —=2 7 Ol
LI BN, A~ — 1 Th B AREME D RIE
SN, T OEERITAENORIE,
HiLZ R ~—hTHY, ElnaE Ok
DA ) —=2 7L LTCHEHRTE
LA DL, LL, ZIbDA
A —HCELDARI Y —= T TIEZED
JRIEE, RRELE72 R L TEVE TR
WZ ENREE LTS T, Ll
INHDONRS A~ —D O AEEREL
TR FRILAE R E, MR, PR JE IR O B IR
RE72 E D R CH—RERTIX R o 7z,
COREZERLANERETIIZNG D
R R AR 2 R 3 2 72 3D 3 B o AT % 3
L C o JE 9 D95 REHEA T |2 B 5 5 AR A& K]
FEWMETHZ Lo TRAZ Y —=
7 OGN L35 R G LT,

. BIERAE

1. AERZR

A R TR R R B E R O /)
(&0 B RERHEMESS B O 18 DK
AT EPE S D BEE G E Lz, HEL
GFEEIT 104 £ THY, TONFITBME
63 4, k414, Fis 19-77 %, T
1L 42.96 +/- 19.33 T > 7=, AHFIEITES
U U OR3P 2 B 2 D KR
EHTND,

2. OFERNZE

AW FEERERTO R JE A 5> M HE D F
YU T L—va oS EER LT,
BEBERTIZ N L —= o T 2T -t

52

FHEERT 23 88 JE AR 7 > R ORIE AT 572,
HE AR > FOREIX WHO Y u—7%
FVy CPT OFEHEIZHE - TIT o 72, F728L
TEM B & Ridk LT,

3. BBERHNAAT—HDAIE

W 1 O RS A RIS BRI L 7=, EREUS
XS A MERRE AT 2 2 VN & B
ZEREL L 72, BRERL7ZMER T 4 CCHRE
Lo 4T o 7z, MR H O FLER K R 1%
#% (LDH) % L type LDH Wako % T
BELE, ~EZ e B MEFIRICAR
%7 T 7 A —XIEIZTHIE LTz,

4. REHEEMAE

CP1 & 45K+ DB aE e 222k L
Tl Kruskal-Wallis %, 77 2V BV EH
(2%} L CIE Fisher O IEMERERFHRIEE A
Wiz, BT (ANOVA) 13 LDH,
HB % B # & L CPI 2 [EEKR - & LT,
F7- CPI & ORFEIZH WV THEHFICH
ETCho T ARITIERE L L2, CPL 1, 2,
3, 4 DFAT V—= 7L LTOREYEM
DFEILROC Hh#R 2 VS & R B2 D
PRI H/NSL D A REE L LTz,
¥ 7= area under ROC curve (AUR) & HH
L7z, Z¥IZiX LDHHB OHlEOM,
N TR LN IR BRE% O
BbHbdTHWE,

C. BIRMHER

CPI & OB TR, i, BrEE
B, BERENFETRICEE Ch T,
ERpOEINE & BT AR OWREN HE
272> T < BEFREB R WTE S e is,



CPI2 DIk LTI, CPI3 DAEF XV
EEFERAE N E W FERTH -7, CPI
D0 M 3 FETOMITBIERE OB IL
LI NRETH -T2, LL CPI3 & 4D
M CHERE N K E DT 2R 5
vz, BtEE LMo TIEBED )
DHER N EE THOIMR TCH oI, B
JEIE S CPI & Hat PRI A B2 BN
WSS AT, BRI Ll R o W o
ZH/NSRBEDTh T,

W o> LDH & HBIL & HIZCPI & A
B BEEE A R X 72 o 72, CPL & B O
oo T NF 2L THERE L LT
AT o1, Filis, BUEHRE, PR,
WA R 2 S AR B & L CH T 24T -
Too EORER, REE, FREOREMIZE
W CiX LDH, HB OHIEMBZDOH O LK
XRBIH SN T, AT
T 73 I NVERE A&
ELTHWA DI TlEewne ST
W5, & ZCERERTH D Filn & BUE
DI AR L U CH BT 21T
ST, PH#% O LDH, HB DfE L & CPI
ERMETFIICHBERBEELZ A L, 2D
TS DK A& VT ROC BHAR &4l &
AUR B L7=, CPE DAY ) —= 7
IZB W CIX LDH, HB & 12 AUR OfEIX
0.7 ZilE 2 7=,

D. &

ARHFFETIE CPI EBEEEZAFT D
Demogarphic K1 D FHHE 2 43 Wi #r %
MWTIT o7z, Filn, BUIERE, WERE
23O SRR OEITIREE L B A A5 2 &
T2 DN LH LT > THD R

>
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AREOFRER SN &E—F L, Tk,
CPI1 72 £ O J&J8 O $51% 4 LDH, HB 1355
WBHE LG Do 7o, AR
TIHZORZERETZOORME LTH
HEFLOFREE O CTHEE RS
HAEMERE LT, £ORKE, CPl &
LDH, HB ([ZB W THEREENZED b il
776

AWFZEClX CPII & 3 T LDH, HB Offf
MDREL Ep -7, CPI1 TlXHiim, CPI3
TIX 4-5 mm OEE R v MEEKEWVD
IR OEITIZH DY TRIED UL g
R0 ZofER L L ClERF o LDH,HB
DENREL ol b DB BNS, L
2L, CPI2 \ZHRWTIEZ OYEFLAE)
AL D W EROEITIRREZ X3 L
HERLTWARWVHERETH LD H®E
FOGERE Doz o L B,

EFOBZE, A7) —=2 713 %
S DONRA F~—I BRI TS, L
MNL, ThoD~—hFH 7Y 75
ERBHECTH -0, JEICH D EH
MEATH 720, WF5EHORIECHIE
L, ZWHcfEAT 2 2 &Rk T
5HDHEN, 2O THER Y O LDH,
HB [ THEME b LM TH Y, o7 o
BRMAELESG THDHT0, Tofa A
R, £, B AmEEICHE
MAETH D, 5%, SEIOT—Z DL
WHEBBIZHEE LB E ) mEc
T 7 b S ERREEMEG A & o BE M &
LT FETH D,



F 104 4 25t G HEWR O LDH, HB %

HE L RRETCTh L FHn, BEwRis FrlCFdF e L,
HEZLE L CHELEZOEZAWT

LDH, HB IZ X2 HEH A7 V—=7D G HEREE
AREZ R LTz, ZORR, 1EkORE
RTHEOLNTWEE, FEEID &N FRICREHFHE R L,
EREONZORERMERH LN E RS T,

H. X884 EHED HEE - BHINR

F. 2REIRER FrIZRLHCR L L

7 1. HEET ECPIDEE
(4) EfFAEH

CPI 0 1 2 3 4 Total

n 23 21 15 25 9 101 Fevalue
Age 3554H.9.17  420H9 14 45084635 A4 68H T8 SS0HG22 42624984 <0.001
Hubetiel 2705H-138 26524244 201TH158  TAH145 22564371 26.66+234 0,001
remining teeth

Saliva volume 7.88H-2.59 8.68+-2.31 8.29+-2.35 58+H-283 7.63H-2.33 8.20H-2.53 0727

P-value i3 Kruskal -Wallis testiz kb EH.
B) A7) ALEE

CPI
o 1 > 3 1 Total FP-value
GiideE Female 23 14 10 13 3 63 0047
Iale 5 7 g 12 6 33
MNensmoker 25 15 12 19 E} 74
Previcus
Smeking Smaker 4 0 4 & 0 1 <0.001
Current
0 6 2 2 6 16
Smeker
Prescription drug Mo 2 19 i o | o 0.900
Tes 4 2 2 4 2 14
Total 28 21 18 25 9 101

P-values [4Fisher’ s exact testslZ L DEMH,

F 2. WETT LDH . HB, ®F-HIE & Fi, B
1E o B E % i 2 CPT oD BE

CPI 1] 1 2 3 4 Total P-value
Crude LDH 171.21+/-20.56 45 5+-37.77 192.89+£-57 31 271.04+4/-148.39 200.67+/~188.21 225 A8+-105.69 0.167
Adusted LDH 171.2144-2047 245.5+-32.71 192.80+/-49.13 271.04+5122.25 200.67+/-184.22 225.68+/-85.48 <0.001
Crude Hh 1.422+/-2422 3.543+/-0.780 2.465+/-5.503 6.263+7-20. 169 3.386+-8.143 3422+-11.646 0705
Adjusted Hh 1.422+/-1.146 3.72+/42.197 2.464+/-1.661 6.263+47.341 3.386+-1.582 3.456+/-4.287 <0.001

P-values |¥ Kruskal-Wallis testsiz & W' EH. R HLS5ESHTIZ
Lo T iz, WEROLILHEIL S BICCPLEFERMEEE LT Lz,
LDHIZ B L THCPIZAEIC L D AERIGHES S o Twviey, HBIZE LT
PICPI3 & 4@ TCPISD AN EVVEE R LTV 528 ZIIECPISI—4&,
99,05 mg/dl & WA EWVVEERRLEER WD THS,
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7¢3. LDH, HBODO g ARz x4 5 A 7 U —

7D B VE(E

Abnsiedl IDH
Fosiie  Negative Podife  Neguie
Ondfpant AR Sensiily Sproficly preficie prelictiv Chdfpar AUR Sewithity Sprofidly mreliche  prelictiv
lue e wine  wiie
CPIL 1775 064 055 057 0Fm 07l W41 0963 03 0893 0856 0893
CPIZ 1825 0511 058 053 05w 0s3 W5 0713 07 0739 0M5 079
CPIE 1825 083 059 05% 030 0sm 085 0807 04 0203 0675 0803
CPI4 2175 0617 056  06® 013 068 2397 013 067 0670 0167 06N
e HE Afusiel HE
Fosiie  Negaiive Posifive  Neguiwe
Ondfpant AR Sensiily Sproficly preficie prelictiv Chdfpar AUR Sewithity Sprofidly mreliche  predictiv
lue e wiue  wiie
CPIL 039 0S6 084 05%  0fW 05K 224 0872 083 0750 086 0780
CPIZ 0.5 0529 059 055 0S5 05l 287 073 07 0583 0685 0583
CPL3 0325 0571 05 05 04M LR 3les 0755 06 0973 06ls 0773
CPI4 037 0607 056 073 017 0Im 3% 0640 0656 0593 0060 0407

AUR  { Area Under the ROC curve) [ZROCHEZBOTOEREZRLAZ U —
=T OBEREWNEEBWELRT., Fih. BEEERERORE. B
HEE MR MR, ARDEIZ ST EE U, LDHICE LT,

—
—

Ve

EIEMEIICPIZOMEMNME < B 2RI 2 OFR 7 O AL L TR,
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BRAEFZBRERREHDE (RFVFRAVRESR)
SHEHMERES

;&g E i & COPD #E & DR EM
HWEBAE 6L Y CcoPD BELXIEMT 52

Wl 1% SRR, S, (R, SIEER
SO BB R RS SR R

12 PAZEME MG (chronic obstructive lung disease, COPD) X, Ha/ehi 7O A (B2
RE) LY, KB - R RIEE &L, %, 3K, FHTERFOMERLINEEZ & ofER
LB, R ARKOERZE (BAEEH LIS K R EE) 28Il ank BT
&%, COPD X 70 ikftaZ v — 27 & L CHEFOBYEZ |22 ViR T, AHTrX 40 %Ll E
DFI 530 FAPBEL TWD EHEIN TV, R HEMERICH Y, HROER
BUSERNENL T 1990 565 12 (L5 2020 FEITIEERE SALiZ 2D & 2 6 TW\W5, COPD i,
FICRGEREYE, KRIGYWE 7 EI2 X0 230 MR EHER N B L (HEE) 552 LT, ¥/
RENHEITT 5, COPD HYHEIISE I - EEESBOFRK TH Y, BED B - Mflix
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Chronic periodontitis is a poly-microbial infectious disease and the patients exhibit

high serum IgG titers against periodontal bacteria. We divided the 139 chronic

periodontitis patients into 2 groups, normal and high serum IgG titer group after

periodontal treatment, and investigated the significant differences between both

groups in the recurrence ratio of periodontitis. Interestingly, the recurrence ratio

in high IgG titer group against each periodontal bacteria, especially gram-negative

obligate anaerobe such as Prevotella intermedia and Treponema denticolla was

higher than that of the normal IgG titer group. Therefore, we conclude serum IgG

antibody titer is useful in the prognosis for periodontitis recurrence.

Chronic periodontitis is the most
common polymicrobial infectious disease
and the disease may result in loss of teeth

inflammation-mediated bone

by
resorption [1]. Infection with periodontal

bacteria,  especially =~ gram-negative,

obligate anaerobe such as
Porphyromonas gingivalis (Pg) leads to
humoral immunological responses and
elevates the levels of serum IgG antibody
titer against the bacteria [2]. There are
various reports regarding the usefulness
of examination of serum IgG antibody
titer during treatment of periodontitis [3-
5]. However, it has not been established
whether of the level of serum IgG
antibody titer can be used to predict
periodontitis  recurrence  after  the
completion of periodontal treatment.

In the present study, we examined the
level of infection of several periodontal

bacteria by serum samples from patients
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using enzyme-linked immunosorbent

assay (ELISA) methods and evaluated the
relation of serum IgG antibody titer to

recurrence  of  periodontitis  during

periodontal maintenance phase.
The subjects included 139 chronic
periodontitis patients who visited the

Department  of  Periodontics  and

Endodontics, Okayama  University

Hospital of Medicine and Dentistry and
received dynamic periodontal treatments,
followed by supportive periodontal
therapy (SPT) for more than 1 year
(male: 34, female: 105, average age: 61.4
+ 10.4). The dynamic periodontal
treatments include scaling, root planning,
anesthesia  and

under infiltration

periodontal surgeries at 1 or more sites.
SPT procedures included re-motivation,

plaque control guidance, scaling and root

planning and removal of local



environmental factors at intervals of a
few months. Patients with systemic
diseases such as diabetes were excluded
from this study because of their known
risk factors for periodontal diseases.
Additionally, patients were screened for
risk behaviors such as smoking, by
directed interviews and excluded, as well
as any relevant systemic conditions or
medication intake. Informed consent was
obtained from each subject, and the
protocol for the evaluation of serum IgG
titer has been approved by the
institutional review board. Based on the
previous report [6], patients with one or
more deepening periodontal pockets with
a depth of 3 mm or more in SPT phase
were judged to be “with recurrence”.

The amount of serum IgG that bound
to each pathogenic bacteria antigen
causing periodontitis was measured by
ELISA as [2].

include

described previously
Since the bacterial antigens
various components, mainly proteins,
lipopolysaccharide (LPS) and DNA, the
serum IgG antibody titer reflects total
results of immune-responses. Therefore,
we used sonic extracts of whole bacterial
cells as antigens for ELISA assay. In
brief, total 1 g (wet weight) of each
bacteria, Actinobacillus

actinomycetemcomitans (Aa) Y4, Aa
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ATCC29523, Eikenerra corrodens (Ec)
FDC1073, Prevotella
ATCC25611, Pg FDC381, Pg SU63,
Treponema denticola (Td) ATCC35405,
Campylobacter (Cr)
ATCC33238 was suspended in 40 ml of 5
mM phosphate buffer (pH 7.4) and

intermedia (Pi)

and rectus

disintegrated with 1 g of glass beads
(diameter, 0.18 mm; Takashima Shoten,
Tokyo, Japan) in an ultrasonic disruptor
(Model UR-200P; Tomy Seiko, Tokyo
Japan) set at 200 W for 15 min at 4 °C.
The sonicated cell suspension was
centrifuged at 10, 000 x g for 20 min to
remove unbroken cells and cell debris
and the supernatant was used as sonic
extract.

During the SPT phase, patients were
first classified into a “Recurrence group”
(with  recurrence

or progression of

periodontitis) and a “Stable group”

(without recurrence or progression of
periodontal disease) for a case-control
study. A total of 139 patients (Stable
group: 112, Recurrence group: 27) were

evaluated. There were no significant

differences between the stable and

recurrence group in the score of their

plaque control record, bleeding on

probing and even averaged pocket

probing depth. On the other hand, there

were significant differences between



stable and recurrence groups in their age
and number of teeth (age, P=0.026;
number of teeth, P=0.025; Mann-
Whitney U-test). As shown in Figure 1,
in 12 strains from 8 bacterial species, the
average of serum IgG antibody titer
against all periodontal bacteria after
periodontal treatment in recurrence group
was higher than that of stable group.
Importantly, the levels of serum IgG
antibody titer against several periodontal
bacteria were statistically higher in the
recurrence group than that of stable group
before transition to SPT phase (4a Y4,
P=0.020; Ec ATCC23834, P=0.040; Pg
SUNY67, P=0.020; Cr ATCC33238,
P=0.025: Mann-Whitney U-test). The
serum IgG antibody titer against 7d
ATCC35405 was also clearly higher in
the recurrence group than in the stable
group (P=0.081: Mann-Whitney U-test)
after periodontal treatment.

Next, the patients were classified into
“High IgG titer” and “Normal IgG titer”
group at the time starting SPT phase for a
companion study. We determined the
baseline “Normal” IgG titer level by
measuring the serum IgG antibody titer in
chronic

without

303 + 49 yr).

volunteers

(n=8,

healthy
periodontitis
Patients in this study having IgG titer

levels significantly above the average (>
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20) of healthy volunteers were classified
as high level-serum IgG antibody titer
against periodontal bacteria. The IgG
antibody titer obtained from the test was
indexed using the width of 2 SD
determined from the group of 10 healthy
subjests (aged: 20-29 yr). The following
formula was applied to the EU value to
calculate the diagnostic standardized
value:

Test Result (Standardized Value) = {IgG

Titer of patient (EUi) — mean IgG titer of

healthy control subjects (EU;)} / 2SD

In the “Normal” group, the level of serum
IgG antibody titer was observed to be
lower than 1.0 against each type of
bacteria. In the “High” group, the level
of serum IgG antibody titer exceeds 1.0
against periodontal bacteria.

As shown in Table 1, importantly, we
found that there were no significant
differences between Normal and High
IgG antibody titer group in clinical
findings (Mann-Whitney U-test) and
confirmed to become healthy clinically in
both groups by periodontal treatment.
Furthermore, we observed the tendency
that the recurrence ratio of high IgG titer
group was higher than that of normal
group (Normal group: 14.9-19.1 %, High

group: 20.5-36.8 %). Especially, the



recurrence ratio of high IgG titer group
was statistically higher than that of
normal titer group (Pi ATCC25611,
P=0.021; 7d ATCC35405, P=0.039; Cr
ATCC33238, P=0.048: Pearson’s x2 test).
In addition, the recurrence ratio of high
titer group against Pg SU63 was quite
higher than that of normal titer group
(P=0.083: Pearson’s ” test).

Recently, there have been reports that
serum IgG antibody titer was useful for
diagnosing periodontitis or judging
treatment effects [7,8]. Also, it has been
reported that the level of serum IgG

antibody titer against Pg increases before
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absorption of alveolar bone, and could
predict the progression of periodontitis
[9]. The results of this study indicate that
serum IgG antibody titer might be useful
as a predict marker of periodontitis
recurrence.

Taken together, our findings indicate
that higher serum IgG

titer against

obligate anaerobe even after active

periodontal treatment is an important

factor to predict the periodontitis
recurrence and this approach will
contribute to create the prognostic

systems in periodontitis recurrence.
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FIGURE LEGEND

Figure 1. Levels of serum IgG antibody titer against 12 periodontal bacteria.

The significant differences between “Stable” and “Recurrence” group were analyzed
using the Mann-Whitney U test. Each dot represents an individual data tested by
ELISA assay. The Y-axis in each panel denotes the value determined as [(serum IgG
titer tested by ELISA) — (mean titer calculated using that of healthy subjects)] / (2SD
calculated using that of healthy subjects).
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Table 1. Clinical findings after periodontitis treatment and reccurrence
ratio during periodontal maintenance

Strains Examination NO@al IeG ng.h G P-Value

titer titer

Patients number 104 35
Age (yr) 60.1 £10.7 64.0+9.2 0.16
Number of teeth 21.8 20 0.17
PCR (%) 21.3 25.7 0.47
AaY4d  Bop (%) 117 144 051
Pocket depth (mm) 2.32 2.29 0.66
Serum IgG Ab. Titer 0.079 2.51 <0.0001
Recurrence ratio (%) 17.3 25.7 0.28

Patients number 107 35
Age (yr) 61.2+10.6 61.5+10.3 0.92
Number of teeth 222 19.2 0.085
Facultative Aa PCR (%) 22.7 21.6 0.54
anaerobic  ATCC29523 BOP (%) 124 12.4 0.79
Pocket depth (mm) 2.28 2.41 0.39
Serum IgG Ab. Titer 0.11 2.69 <0.0001
Recurrence ratio (%) 16.8 28.1 0.16

Patients number 82 57
Age (yr) 60.8+10.4 61.6+10.5 0.69
Number of teeth 22.1 20.2 0.064
PCR (%) 23.1 21.6 0.41
Ec FDCI073 gop (o) 124 122 0.63
Pocket depth (mm) 2.31 2.33 0.89
Serum IgG Ab. Titer 0.11 2.64 <0.0001
Recurrence ratio (%) 15.9 24.6 0.21

Patients number 115 24
Age (yr) 61.3£10.1 61.1+12.5 0.93
Number of teeth 21.6 20.2 0.49
Pi PCR (%) 22.3 23.3 0.84
ATCC25611 BOP (%) 12.2 13.7 0.51
Pocket depth (mm) 2.31 2.39 0.24
Serum IgG Ab. Titer 0.02 2.07 <0.0001
Recurrence ratio (%) 15.8 36.1 0.021

Patients number 100 39
Age (yr) 61.7+10.5 60.1+10.5 0.56
Number of teeth 21.8 20.2 0.43
PCR (%) 23.1 21.3 0.39
Pg FDC381 gop (o) 12.4 124 0.99
Pocket depth (mm) 2.29 2.38 0.59
Serum IgG Ab. Titer 0.14 3.14 <0.0001
Recurrence ratio (%) 19.1 20.5 0.84

Patients number 113 26
Age (yr) 61.8+10.6 57.8+9.3 0.18
Number of teeth 21.2 22.1 0.99
Obligate PCR (%) 24.2 12.4 0.29
anacrobic L 85U63 BoP (%) 13.1 9.1 0.15
Pocket depth (mm) 2.31 2.33 0.95
Serum IgG Ab. Titer 0.004 3.13 <0.0001
Recurrence ratio (%) 16.8 36.1 0.083

Patients number 120 19
Age (yr) 61.1£10.2 61.3+12.3 0.88
Number of teeth 21.8 18.8 0.14
Td PCR (%) 23.3 17.8 0.24
ATCC35405 BOP (%) 12.7 10.4 0.67
Pocket depth (mm) 2.33 2.23 0.22
Serum IgG Ab. Titer 0.21 2.31 <0.0001
Recurrence ratio (%) 16.7 36.8 0.039

Patients number 100 39
Age (yr) 61.5£10.1 60.6+11.4 0.79
Number of teeth 22.1 19.9 0.22
Cr PCR (%) 22.1 23.3 0.76
ATCC33238 BOP (%) 11.8 13.6 0.65
Pocket depth (mm) 2.26 2.42 0.13
Serum IgG Ab. Titer 0.02 3.67 <0.0001
Recurrence ratio (%) 14.9 29.7 0.048

Data were analysed by Mann-Whitney U test for clinical findings and Pearson's
chi-square test for Recurrence ratio between Normal and High IgG titer group.
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Abstract This study was performed to determine the effects of
Goals The commercially available saliva substitute Oral-  Oralbalance® on microbial species identified during HCT.
balance® has been reported to alleviate symptoms of post-  Patients and methods Microbial identification of oral
radiotherapy xerostomia in head and neck cancer patients. =~ mucosa was performed in 28 patients undergoing HCT.
Oralbalance® may also be effective for xerostomia in  The antimicrobial effects of Oralbalance® against bacteria
patients undergoing hematopoietic cell transplantation  and fungi detected in the HCT period were examined in
(HCT) with high-dose chemotherapy and total-body irradi-  vitro. Briefly, bacteria and fungi were spread on agar plates,
ation. However, HCT patients are severely compromised,  and 0.1g of Oralbalance® gel was applied (about ¢1lcm).
and saliva substitute must therefore not promote infection. ~ After incubation at 37°C for 24h, the presence of a
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transparent zone of inhibition around Oralbalance® was
observed.

Main results Not only bacterial species constituting normal
flora of the oral mucosa but also those not usually constituting
normal flora, e.g., coagulase-negative Staphylococcus, were
detected. A transparent zone was observed around Oral-
balance® in all bacterial species examined. No transparent
zone was observed for Candida albicans, but growth was
inhibited in the area where Oralbalance® was applied.
Conclusions Oralbalance® does not facilitate increases in
microorganisms in the HCT period. Oral care with
Oralbalance® does not promote infection in patients
undergoing HCT.

Keywords Hematopoietic cell transplantation -
Xerostomia - Saliva substitute - Antimicrobial activity

Introduction

High-dose chemotherapy and total-body irradiation, which
are performed as the conditioning regimen of hematopoietic
cell transplantation (HCT), are associated with xerostomia.
Xerostomia not only results in uncomfortable oral dryness
but also may cause the oral mucositis induced by
chemotherapy and/or irradiation to be more severe because
patients with xerostomia lose one of the most important
factors in protecting the oral mucosa, saliva, which contains
many components of the innate and acquired defense
systems and not only eliminates microorganisms from the
oral cavity [1, 8] but also moderates mechanical contact
between the teeth and oral mucosa. Indeed, we often see the
development of ulcerative mucositis on mucosa in contact
with dry teeth clinically. Oral care using saliva substitute
may alleviate the symptoms induced by xerostomia.

Oralbalance®, which is a commercially available saliva
substitute, has been reported to alleviate the symptoms of
post-radiotherapy xerostomia in head and neck cancer
patients [7, 9]. Therefore, this product may be effective in
HCT patients. However, as these patients are in a markedly
compromised condition throughout the period of HCT,
saliva substitute must not promote infection.

Therefore, the present study was performed to investi-
gate the effects of the saliva substitute, Oralbalance®, on
microbial species identified during HCT.

Patients and methods
Identification of microorganisms from oral mucosa

A total of 28 patients undergoing HCT at Okayama
University Hospital (male, 17; female, 11; 38.9 & 16.6 years

@ Springer

old) were enrolled in this study. Microbial samples were
obtained from oral mucosal swabs. Culture and identification
of microorganisms were performed at the Central Clinical
Laboratory of Okayama University Hospital. Microbial
samples from mucosal swabs were plated onto brain heart
infusion agar plate and cultured in aerobic condition at 37°C.
Identification of obtained colonies was performed by rapid
ID 32 STREP API®, rapid ID 32 E API® or ID 32 GN API®
identification kits (Japan bioMerieux, Tokyo, Japan) accord-
ing to the manufacturer’s instructions. Microbial identifica-
tion was performed three times (first: day —7 ~ —1; second:
day 0 ~ +7; third: day +8 ~ +14) for each patient (a total of
84 examinations in 28 patients).

Antimicrobial test of Oralbalance®

The antimicrobial effects of Oralbalance® against microbial
species in the HCT period, with the exception of those
detected only once throughout the total of 84 examinations
of microorganisms, were examined in vitro. Antimicrobial
tests were performed against the following standard strains:
Streptococcus sanguis American Type Culture Collection
(ATCC) 10556, Streptococcus salivarius Japan Collection
of Microorganisms (JCM) 5707, Neisseria mucosa ATCC
19695, Stomatococcus mucilaginosus JCM 10910, Staphy-
lococcus epidermidis National Institute of Technology and
Innovation Biological Resource Center (NBRC) 12993,
Staphylococcus aureus Food and Drug Administration 209,
and Candida albicans NBRC 1385. Aliquots of these bacteria
and fungi at concentrations of McFarland turbidity standard
No. 0.5 were spread on brain heart infusion agar plates (Difco
Laboratories, Detroit, MI, USA) or Sensitivity Disk Agar-N
plates (Nissui Pharmaceutical, Tokyo, Japan). Then, 0.1g
(about ¢plcm) of Oralbalance® and an equal amount of
Oralbalance® that had been pre-incubated at 90°C for 30min
to denature the antimicrobial enzymes contained in the gel
were applied separately to the same plates. Tetracycline disks
for antimicrobial ability test (BD Sensi-Disk Tetracycline 30;
BD Biosciences, Franklin Lakes, NJ, USA) or paper
containing 100ug of amphotericin B (Invitrogen, Grand
Island, NY, USA) were also applied to the plates as positive
controls. After incubation at 37°C in air for 24h, bacterial
and fungal growth on the plates was examined.

Results

Microorganisms identified on the oral mucosa during HCT
The microorganisms identified on the oral mucosa during
HCT are shown in Table 1. No samples were obtained during

13 of the 84 examinations because of the patients’
conditions. «- and <y-Streptococcus spp. (87.3% and
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Table 1 Microorganisms identified from the oral mucosa and
detection frequency during HCT

Microorganism Detection Number
frequency (%) /71)
Bacterial components of the normal flora
-Streptococcus spp. 87.3 62
y-Streptococcus spp. 29.6 21
Neisseria spp. 43.7 31
Stomatococcus spp. 23.9 17
Bacteria not usually found in the normal flora
Coagulase-negative 46.5 33
Staphylococcus spp.
Staphylococcus aureus 2.8 2
Haemophilus influenzae 1.4 1
Enterococcus spp. 1.4 1
Stenotrophomonas maltophilia 1.4 1
Bacillus spp. 1.4 1
Fungi
Candida albicans 5.6 4
Torulopsis glabrata 1.4 1

The microorganisms identified on the oral mucosa are shown.
Microbial identification was performed three times (first: day —7 ~
—1; second: day 0 ~ +7; third: day +8 ~ +14) for each patient (total of
84 times for 28 patients). No samples were obtained during 13 of the
84 examinations because of the patients’ conditions at these time
points. Findings from 71 examinations are shown.

29.6%, respectively), Neisseria spp. (43.7%), and Stomato-
coccus spp. (23.9%), which are components of normal oral
flora, were identified frequently. Coagulase-negative Staphy-
lococcus spp. (CNS), which are not constituents of the
normal flora, were also identified frequently (46.5%). The
fungus, C. albicans, was identified at a frequency of 5.6%. S.
aureus, Haemophilus influenzae, Enterococcus spp., Steno-
trophomonas maltophilia, Bacillus spp., and Torulopsis
glabrata were identified at low frequencies (1.4% ~ 2.8%).

Antimicrobial ability of Oralbalance®

The results of antimicrobial tests on Oralbalance® against S.
sanguis, S. salivarius, N. mucosa, S. mucilaginosus, S.
epidermidis, S. aureus, and C. albicans are shown in
Fig. 1. The presence of a transparent zone of inhibition
was observed around Oralbalance® for all bacterial species
examined. No such transparent zone was observed around
heated Oralbalance®. With regard to fungi, although there
was no transparent zone on C. albicans cultures, growth was
inhibited in the area where Oralbalance® had been applied.

Discussion

The commercially available saliva substitute, Oralbalance®,
showed antimicrobial activity against the bacterial species

77

Fig. 1 Antimicrobial ability test of Oralbalance® against bacterial and
fungal species isolated from patients during HCT. a: Streptococcus
sanguis, b: Streptococcus salivarius, ¢: Neisseria mucosa, d:
Stomatococcus mucilaginosus, e: Staphylococcus epidermidis, f:
Staphylococcus aureus, and g: Candida albicans. Appearance of the
entire plate surface; Oralbalance® was applied to the upper right
portion of the plates. Heat-incubated Oralbalance® was applied to the
upper left portion of the plates. Tetracycline disks (a—f) or paper
containing amphotericin B (g) were applied to the lower part of the
plates. There was a transparent zone of inhibition around Oralbalance®
for all bacterial strains examined. Although there was no apparent
transparent zone in C. albicans cultures, growth was inhibited in the
area where Oralbalance® had been applied
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detected during HCT. Against fungi, although there was no
transparent zone observed on C. albicans cultures, growth was
inhibited in the area where Oralbalance® had been applied in
vitro. These result suggested that Oralbalance® would not
contribute to the infection in patients undergoing HCT.

There have been some reports regarding the relationships
between the bacteria that constitute the normal oral flora,
e.g., Streptococcus species [6] and Stomatococcus species
[2, 3], and bacteremia in neutropenic patients. In the present
study, bacteria not usually seen in the normal flora in the
oral mucosa, e.g., CNS, were also detected with high
frequency during HCT, probably because bacterial substi-
tution occurred due to the use of many antibiotics against
infections in patients under neutropenic conditions. CNS is
the bacterium isolated most frequently from blood cultures
of febrile neutropenic patients [5]. The oral mucosa should
be considered a potential source of organisms, including
CNS, associated with bacteremia in immunocompromised
patients [4]. In our in vitro studies, Oralbalance® did not
facilitate an increase in such microorganisms related to
bacteremia. The antibacterial effect of Oralbalance® is
mainly due to antimicrobial enzymes of salivary origin, i.e.,
lactoperoxidase, lysozyme, and lactoferrin. Indeed, no
transparent zone was observed around heat-incubated
Oralbalance®. As Oralbalance® does not contain any
antibiotics, it does not contribute to the appearance of
antibiotic-resistant bacteria.

In conclusion, the saliva substitute, Oralbalance®, would
not facilitate an increase in microorganisms during the HCT
period.
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