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Risk factors for enamel decalcification in orthodontic treatment
with fixed appliance

Harumi SATO", Takeshi MUGURUMAY, Naohisa KOHDA", Hiromi SHIBA?”, Kanako YANAGAWA?,
Nagisa IWAKAWA?, Masahiro IIJIMA", Ttaru MIZOGUCHI"

1) Division of Orthodontics and Dentofacial Orthopedics, Department of Oral Growth and Development, School of Dentistry,
Health Sciences University of Hokkaido.
2 ) Dental & Medical Clinic, Health Sciences University of Hokkaido

Abstract

This prospective clinical study determined the prevalence of white spot lesions after orthodontic treatment with
fixed appliances. The study had two objectives. First was to analyze whether caries related factors obtained from sa-
liva tests allows for valid predictions of the decalcification risks(white spot) associated with orthodontic treatment.
The second objective was to determine whether the oral hygiene program used at our clinic prevents the incidence
of white spots. Twenty—two orthodontic patients, treated with fixed appliances, were divided into two groups based
on the number of white spots(Groupl : 1 or less ; Group2 : 2 or more). A paraffin—stimulated whole saliva sample
was collected for estimating the secretion rate, buffer capacity, and number of mutans streptococci and lactobacilli.
All patients received an oral hygiene program, including tooth brushing instruction(TBI), fluoridation, scaling and
professional mechanical tooth cleaning(PMTC). The factors related to the salive test and oral hygiene program were
compared by the Mann—Whitney U test between the two groups. The buffer capacity had statistical relation for the
incidence of white spots(p=0.033). The other factor related to the saliva test and oral hygiene program did not af-
fected on the incidence of white spots. The oral hygiene program used our clinic may act to prevent the incidence of

white spots.
Key words : Saliva test, Fixed appliance, Orthodontic treatment, White spot
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TAEED LS EEIANICB I 28O T4 74 A=
Y TERIDSEE AN ATD LT WA, #ifaas e XSz L
Ty FAICEDESE, RSN, HAEEHLTWS
DOHhEWENIT B 720120, wBflE s o E OB
ARG ICBIEE S 5 & & CHREZEHI 2R IR H SN D A 2
=T Y TEMPIERICAERN L 2 B,

anlaunre, Y7774 v 20 W
EBRL, A & o= v F2EREBNICE S
WKRIET& A 2R, TNFETREFTIFONTE 0
FHEWHNTENIGEHTE L2720, @il e = v FFse
DENTZETVRE LTSN TS, FFicET T 7
1y Y aDRIEBWHTH L LS, FEOMEE
Y= —RORICL o THEHRT LI LT, KOEKRNT
DTN A NHINES % & 5 2 AHEPTRETH S, 2k
SEMNLRYCIE, F8A IR D M o R FEE TRk
AFEMIIEA & AT B IRE SR 2SIER SIS . IR
A TEMI L 2 2 3 1) 3B L 2 S ARG IR - TR L,
AT ST ERAL 2 & 270 V) BN 72 ARGl 12 72 &0
<L EEERNOBE ARSI = v FIZo R E
ko 5, BRI 2 W R 112 X o THIHEMIIICZ D A
CHERE) L £ bRE 2 88> & 9 1272 5. Boldajipour &
FHOBERE L G EEL 2 77 7 4 v Y a RiciE
ATHZLIZEoT, Biifa=y FETOREZ T A7
VA A=V T THIEL TN,

—J, ¥UALREDIIFIAE e TIE, Kl
TIRE SN TV B BARGHIIE & = v F OLFEEGRAL ASE R
HDOZEERIAFAE L TW B 72\, SAMEIO R OR

RN OB I & > Cl3EifaoBEZ 89 =
ENRRBETH o7z, LA LEEFBBEREOERICL >
T, EMREHEE =y FOROEREN L HEER %)
TNE A LIS HAADPRRICR ) DD0H 5. Fil
2B B = v SR B R OB M, 1M R
fa, SHIZLOMOFEMIE TS 2 2 EAVRKRINTW
A7, HEENZMEEHOFERIEH S 2 TiE 2w, Xie
5>~ ADREEOHEREEZICH L TEHNO®
Mz 20 L — 3 — B CIBER L, M S 7zl
fansvo, ED L HWDIRERT, EDIMAITAET S H
ITEVTIVIALTHBETLZHIIEI LT D, &5
ICEEA L=y FNTRBEMEOSRT 205 2
LMN7z®. —TJiCelso b I fE L D ILEE fUL — HF — B
#i & two—photon video imagingF i Z fHH LT, ~7 A D
AR L 7o wtliie 2 & Ol Se H 2 R T o~
ADFEAF TG HALREDO P TEIFL, £0ROHMIEOHE)
LA AW L TVwa Y.

4 OHFFEE TIRBUE~ Y DGR OwIE 2 v T,
O = v 7 THRILL TV 5 BT DORERERNT % 17
2 TWh., SHRINLDA A=V FHEMi LT,
WO = v FOBED A = X L%, Bl =
FOMEMERIED L) IZLTHTONL TV L DO h % R
L7z,

SRR

1) Boldajipour B, Mahabaleshwar H, Kardash E, Reich-
man FM, Blaser H, Minina S, Wilson D, Xu Q and
Raz E. Control of chemokine—guided cell migration by
ligand sequestration. Cell 132 : 463-73, 2008
Xie Y, Yin T,Wiegraebe W, He XC, Miller D, Stark D,
Perko K, Alexznder R, Schwartz J, Grindley JC, Park J,
Haug JS, Wunderlich JP, Li H, Zhang S, Johnson T,
Feldman RA and Li L. Detection of functional haema-
topoietic stem cell niche using real-time imaging, Na-
ture 457 : 97-101, 2009
Celso CL, Fleming HE, Wu JW, Zhao CX, Lye SM,
Fujisaki J, Cote D, Rowe DW, Lin CP and Scadden

DT. Live—animal tracking of individual haematopoietic

3)

stem/progenitor cells in their niche, Nature 457 : 92-96,
2009
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il

D—7 3 L e

B+

Rl IS N S R e S o

KIKCHFET AT 3 BOFEFIZ300% B2 525, 4
ko5 8 B aRT A7 IV BRIZ0EETH L (2
F—AFryTlieraxysuyy, v raFri Yok
Mz CREHETHH). %< OME, MWIT208EHED 7
IBETRTHRCTELDOIH LT, BWTIIEKRT
ERWT I JENSHL. L MEIINHLD ) L SHEEOT
UM, Thbb, AvuL Ty, ULy, AFF=
VoYY, JroVTI=y, FLF=v, FYTH
T7Y, N) U RERTAEIENTELRVDTEY NS
INLEBNTLLEDNDHL. 73/ BELFERT 5

CLIREDIRE DSERIREW E R A, D-T 3 JBRIZL-T
I EBROGEBREMATH Y, FisheaDHERTH LT

IHEBAICHNETS (K1), L-7 3/ BRI
DY N BRI L, D=7 3/ BRI EE (A
FETEXRTFRTVN 2 HDLWIE—EDRTF FRbuE
WE, 7mE2ENY NIV, oIV VY, HilEER
KB TVF <A v e EN, — OB O Ek
EHERT A 87 I EERTwhnkEZSNT
7.

COOH COOH
H N et Him— C —mNH,
R R
L 7S /8 D-73 /B
B1 73/ BOMRRIE

20MAC RN X VD=7 3/ BE OB R I B T b I T
& 7> (Mario and Mario, 1908). # D, D-7 3 /%
HEETHD-T 3 FBRIBRAILEE R FE R (Krebs, 1935)
ENTEFORCHEREIZ O W TEEM 2R T b T & 72
A, EhE, BEEE, BNIC Z OBERDIEAET B ERIIAYT
Ho7z. WHALE IOV TIZ19804E G IC B gERID- 7 A
INT X UER, 19904/ O ISHEHERID- ) ¥ AR W
SNz 19 ICHERFENOD-t ) » D558,
21 (Nishikawa, 1991), 20024E12D-7 3 / MEEER(LE#
FOMELFIENOBE G E &7z (Chumakov er
al., 2002). HFE, D-t V) Y IIHHFLED WO NAEVEN -
methyl-D-aspartate (NMDA) ZZ4KDcoagonist & & 2 5
n, WTIE, D=tV roAEEaK, MBNENORH,
W0 shdx, rifs EGEERIEE SN, —HD 7Y
TEZa—ur iID-t ) YAHHE NG, E 51T,
FEMIRLIE 3 & Ol & OAEHHAEEIR L ZDE TV T

SER214E 9
NMDAZ HAA D e Dt ) » DBEIHD 5

n, #EEASEFEROLEYHWE LzD-t Y ~
DRI G HAEBE b ThbN T 5,

WY, Y, WABWIC S FTERD-T
WEEERIE LC, F72, YU EERERT AT I WK
L LR FET LI EPHOE N E o7z, ZOEH
VER, #ZALCEIE & DREICOWTHITE F TIOKE
HINTWb (£1,2). 4% S IR #A, D-T
IR EPIRNE L OBROFEMAH O %Y, 1GHRE
LEDHHNO LN LD EMFEINS.

IR

®1EHR D-7 3 R

HHA D—7 3/ AEFRER]
ERIL) D-Ser NMDAZ %A D coagonist
W FL Y O B D-Ser NMDA DT 4
TSR A D-Asp AT b= O]
NGRS D-Asp TGy F DG
MR THE, THEAmLE D-Asp NI T Ly vy, %3 by v OMEEMH
WHRT A 71 v el D-Asp FANATF O AR

K2 YUNTHEWKTS D-T I
LAk L2AVE D-7 3 /& P LB
ik B-73IuqF D-Asp TN INA =5
s B-73mA K D-Ser TIVINA T =
i NES) D-Asp ?
Ff ? D-Asp A A VR
s ? D-Asp 2B
DA ? D-Asp o 2 A M
Ktk oA—2VRZ Y~ D-Asp S1]E
Ktk oB—27 U AF) ¥ D-Asp IR
BREE TIAF L2 D-Asp BRAEL
] IIAFY? D-Asp Bz ML
P KRAKRKY ¥ D-Asp ?
o W35 = CAii 7 B <7 F K D-Asp N=F oy MY EHERE ?
H FATF ANV D-Asp ?
Wi 7252 D-Asp ?

(EEIEARL T, DG EE— o EfLs:, 80 : 287, 2008)

JCHK

Chumakov I, et al. Genetic and physiological data implicat-
ing the new human gene G72 and the gene for D—amino
acid oxidase in schizophrenia. PNAS 99 : 13675-13680,
2002.
Krebs HA. Metabolism of amino acids. III. Deamination of
amino acids. Biochemical Journal 29 : 1620-1644, 1935.
Mario B and Mario M. Resolution of a—aminophenylacetic
acid into its optical antipodes. Berichte der Deutschen
Chemischen Gesellschaft 41 : 2071-2073, 1908.

Nishikawa T. NMDA receptor complex and schizophrenia.
Shinkei Seishin Yakuri 13 : 865-876, 1991.
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Akihiro NEZU
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Department of Pharmacology, School of Dentistry, Health Sciences University of Hokkaido

HRDEFEMFFHCEE RS VN7 ], Bl 3%
HRAF 2 F v AL, MIEEANBTE L TR TEORE
BRI T & 5. By v X H oML, #EiE
TOEE - R IETY, & 8 EOEREEDOT
B (7 —NT 1 7)), S BITHESMING &R
Bz EOB\BERTIrbh b, B4R, By X280
i fliis, 208 NV BEAHGORFOTHNT I/
RIS (Y7 FNVEF—7) BUETH DL EVHSH
IZENTE7-.

BziEyof vy (LL) R Y 7V T 2=V 7T
7 = VBH) (F(X)sF(X)sF), BRik7 X/ BRICY) (DXE)
HE2D5 6MREDT I BTN, Mk,
T ANWADWES VX7 RCLF x4 OV ORI EA O i
P DY S FNVEF—7TH S (Dong et al., 2007).
NSO MO T I/ BRICER L -AREKTIE, £
DT UINTEIELL T A= NVTA Y TTHLDODD, Z
D F F TG SN D 2 & % MBI ER S
ns.

B, B8 VXD 1 DTH L ILEEATL 2D X
I RT T FIVETF — TSR ST, Nat-K 201 i
R (NKCCI) 1, #1200 07 3 7 B CREK S L5
s 827 TdAH. NKCCLIZAE 4 Mk o I8 L,
1 VE SR C M 23 U0 D R IC S e e & SR 72 7.
F 4L, NKCCIOCKHRMD 4 DDERMET 3 7 BRECY
(fvafsr-ufyr-aAf -8 ILLV) (2
EHL, ILLVZLETT 7=V IZE A BRI (AAAA)
ER L, T05 NI EOFEHE RN, FOk
B, AAAALTARY X 7 Bk S N\ 721 T
Bl, HWRPIIHRENLZ EEHLH,IZ L7 (Figl,
Nezu et al., 2009). F7-fift, O IL#EHRAK (NKCC2X
Na'-Cl 3t k) TOLLVEYI DL RS FEEOH % %
FlER I &% E SN/ (Zaarour et al., 2009).
NHOZEH5, ILLVIEFIEINKCCL % & Offikik 7 7
IV=DF NI HEBNWETHY, ¥ EDT
=T A YIRS ERENI G T 2 EEEAR E
7z,

-
—

ZDE TS Y8y BT, BEANOE% TR
<, NRTO T 4+ =T 1 > 7R RN L s v
TFIWVEF = TDAET B, V7T IVETF— 7 ORHIIC
KOS v BOEMIRESELEND 2D, £D
LRI A RBORKE E 2 2 TREENE Z S Tw
B, BUIE, Y7 FNVEF— T EH R ERREO Y — 7
y FELTEASN, FHithEF— 7 ORISR
TWw3,

SCHIR

Dong C, Filipeanu CM, Duvernay MT, Wu G. Biochim Bio-
phys Actal 768(4) : 853-870, 2007.

Nezu A, Parvin MN, Turner RJ. J Biol Chem 284(11) : 6869
—-6876, 20009.

Zaarour N, Demaretz S, Defontaine N, Mordasini D, Lagh-
mani K. J Biol Chem 284(32) : 21752-21764, 2009.

A

TR SIS ER AL

MESRIE B AR AL

250 >

Fig.1 NKCCIDBUKIET 3/ BERCHIZERIKD & 5 7 B8
A) NKCC1 D DR & BoktE7 3 7 BEECH] (ILLV) Ofr
. B) BpAEMINKCCI (WT) EILLVESIOZEEAR (AAAA) @

y Ny S ERRCIIRESBHi 20T, BHESE L L
R L7,

148>
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74X i A
v 7 FDRIKRIGH

e ik

AL R KA

M IEAERED R A+ A ¥ 3 AN b EELHE % U
TW5h, E&G%M@%muibﬁ%«mmﬂméﬁ%
AL, BRREMESEIE LTI ZRIT. IO E2hIET5
tb,%ﬁﬁ%@%fd,ﬂﬁ@ﬁ%@@ﬁ@xﬁ:f

L DOfFINED i, —F, BROETIE, ME/ YA /<
AFHM, NV —=V AT =T NVRAT ¥ & WD
MERDATHONTWE, 20O T — ¥ ORISR 2, i
BB OBIEIIAN R 2 DA, (& O MR M7 E
Hifrcd b,

INF CTMEMOMERCMTHAED /202, ¥4 71
A7 T =, MEERZD, MR EREONE
R —H—Fv 77— MO 4 % LR
FENTE, L2L, THHIZIMEAICAY vy hET
ANy MEBHY, Tk ROz ETOMHETDLRT
W% o%w, flziE, 9474V =70/ H, &
B, BT v TR I E P O HIRED T 2 )
v hELTHEITOLNS,

AEBRE SN L —HF— ARy 7 VA X = ¥ T
7 (Laser speckle imaging flowmeter ; LSIF) (&, Zi15
DF A v FHE, LSIFIE, WEY >~ 7V o — g
FICIEB SRz L —H—2 e L, v TVREH»SD
BELEO T E CCD A A T TIUE, PCTIEIMLEL L,
WG LTHIT A, 207, ¥ 7T b1REE
AL, T, BAOSNLMERIE, F4DOE 7 LA
METEREFEO 720, WEMBITAEIZL Y, B> 5L
HPAIC B A EEOERO M 2L % B - fERe (¢
TFL—1F) THRLILNTES,

LSIFIZ, ZLEERTZe$EIS T, MMIME (J Cereb Blood
Flow Metab, 2001, 21 : 195-201), HRJEEIL% (Opt Ex-
press,2008, 16 : 10214-9), I (Appl Opt, 2003,
42 :5759-64) RPZJEIMLE (Microvasc Res, 2004, 68 : 143

-6) ZOMBHEICHWSORTWS, FHHE, &
TR R DML Z2 ICLSIF 2 [l W2 7 — % #3d L 72
(Arch Oral Biol, 2009, 54 : 1022-8). HIZE4E Tl

LSIFIZ R DT HiER L TWwab . LSIFIE, L —¥%—
WA FEL ST TR LTV b 720, IEOIMFIEIC D
HHTEBLEV) XY Yy "B D, FD-OLSIEDJE
FZ D W 2 IR E ML Ol 2 B A% 2F  (Softcare., Ltd ;
LMGJMW)ﬁEﬁﬁ%thmﬁéﬁﬁfwé ¥
72, LR RWREIRE 2B T A EEIINA N AF &
1T BRI ,m¢® WERY 22 IR I R ART R O ML MR %, 1
12, RIS, 2 L CHRREMICHETEEZ 2 ) v M2
SLSIFAMEH &L CTWv» % (Neurosurg Focus, 2009, 27 : E

[T

(87)

A R A e o B

1;1).
L—HF—ARy 7 )V A X =Y Y ZfEETOF 2 ) v b
tufu,%E(%ElmmuT>@%ﬁL#%%n&
, MEOHAEZAE TS 2 LN TE R, T 2K
i BEREDFRE D 729012 F RO I T S e 5 4%
VHIFToN5. da%@r“x Uy bERnDOD, Xy
b EEN L BT, HEMESOER TOMHPEFE S

3000 4

2500 -

~ ¢ Test occlusion

i
2000 !

CBF Flux

1500 -

1000 -

500 -

30sec

— frontal - temporal

1 Neurosurg Focus, 2009, 27 : E11 & V) $ii#.

Intraoperative LASCA showing dynamic CBF changes in a 71-year—
old patient with a radial artery bypass graft and proximal occlusion of
the ICA for trapping of a parophthalmic giant aneurysm. A : Gray
scale image of corresponding laser speckle images shown in panel B
with superimposed regions of interest for single—point flux measure-
ments. Arrowhead indicates radial artery bypass graft entering the dis-
tal end of the sylvian fissure. F = frontal ; T = temporal ; SF = sylvian
fissure. B : Dynamic live laser speckle images depicted in 6—second
intervals, illustrating the relative CBF decrease during test occlusion
of the radial artery graft and proximal ICA occlusion. C : Graph
showing the corresponding single—point flux measurement during tem-
porary clipping. Arrows indicate the time point of the test occlusion
and flow initiation in the graft. After clipping, there is an immediate
and marked decline in CBF flux by~65%, which is maintained during
the entire occlusion period of 30 seconds. Removal of the clip imme-
diately restored perfusion and resulted in reactive hyperemia with a re-
turn to baseline perfusion within 90 seconds. D : Preoperative DS an-
giogram, lateral projection, of left ICA demonstrating a parophthalmic
giant aneurysm. E : Postoperative DS angiogram, lateral projection, of
left common carotid artery demonstrating radial artery graft patency
with minimal retrograde filling of the aneurysm.
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Department of Oral Biology, Division of Microbiology, Health Sciences University of Hokkaido

FIRE N A 7 4 v 20 TTENEE B DI b Rl ¢
RLEGPEANOEGF S P2 ENTW BT, PR
GONRE L e\ W2 ORMBEN RIE T 7 u — F TS
BIEDVHEIN TG,

BUE, NA T 7 4V 50T PR B O R R IIEA
E LT, MUESERORGRNA F T AV AREEE AL
BEFN ORI TN T WD, RGO/ EF & LT
&, NA T 4V ARG S NICERREE AT S
TIAURA Yy (vra T4 FRER) HSRESSER
(REM) WERGEIOAERNTH S I LIHRE SN T
VDY 20044 121%, REBTPMP (Y 710 E )L X
FIT ) —=)) DINAF T 4V LNERREEZ S U2
HENESTER SN (T4 4 A&+ —F 07 THF
JeRT), BRI T V) Y AIBHERTWwS,

BB L BNA 7 4V ADEENS, 4Dy
Yoy NVFAN (=D UM, T4 =) —
W, &AL, Ny hil) % E&AT S Listerine® (Pfizer) ,
RO M) 7aY v 2 &HT 5Plax® (Colgate) A5
WEINA T 4 )0 LZ30R LI I B\ CBHE R HURAEH &
HT A2k, ¥72, 7arv~Axsy I 0265475
Peridex® (Zila Pharmaceutical) (Z60Fb[HMLELC 2N & &
FEOMBEITEHE2ET 52 EARBENTWSY,

RWFFEETIE, KIHEIMTea Tree Oil (TTO) @ [
I AT 2 HEER ICOWTHRE 2 ERTB Y, A
F T4 NAFT BRI OVT ORI LTV B2, &
LWITEM RIS N TwAaWw (K1), LaL, T
TTOWH D F: 7 PUW B 53 T & 5 Terpinen- 4 -ol%5/3 1 %+ 7 4
VLK LT aONAF T Y7 a v EREICILE T 5
SEE MBI A AT AL 2R LTBY, 202k
1Z£20084F DIADRIZ C Candida albicans D3N A F 7 4 )V 2
BV T M EERPHE SN TS (A JOSE.et
al.). INHDERIINA T T 4V 2T HRIER

(88)

PEREOMREMEZ R L TEB Y, FHMFEHIEZS NS,
¥ 72, Terpinen-4 -olld 7 U )VAF T T v 7)o v g
EHE L Tl S SRS, RIEET A b A~ D
AIHIREEA R L TWAb 2 b, LD TRRN M
FHRRICHD TR TH D, AROENEEZ S NI
WM 2 PR~ OF LT Ta—FD—Bh k25 2 LA
Wb,

2 3CHk

1) E5m, BIEY, HFBFE N3 7 10 Lk
fEE LCOmEmIGR FHZEELN (REME) hE
RIS b~ 0T A FRFUEME OGRS (%
W) HESEE105 (5) 1 1011—1018, 2005.

Foster JS, Pan PC, Kolenbrander PE, Effects of antimi-
crobial agents on oral biofilms in a saliva—conditioned

flowcell. Biofilms 1 : 5-12, 2004.

1. a) control (PBSHLHH) b) 0.7%Tea Tree Oil 1053 LE
LIVE/DEAD#SE Tt L 72 4M g (ik) 3B (J%). Tea
Tree OiLIEIE D /N A F 7 4 v 12 B\ TE ) 2 U B & T
2 L7z, BifETerpinen- 4 -olDREMEIZ D THEES H.
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14 )95 SR A & beta — 2 glycoprotein 1D 43 F AR X 5 LA T AR #E o W] GE 1

& Ay, s R

Bl SN

P~ BRE PUAE B #F (X beta— 2 glycoprotein T1Z4F 9
5 HOVURIZ & o T DB AMEE S N LR ETH
D, BEWHORESCMBEDOIEEASL {BH LMD, beta
— 2 glycoprotein Il Ifilfe DL & #IHI$ 550 FTdH 5 72
O, ZOHRFITHT 5 HCHAP R ZHE S22 L1
Lo TMBIERD ) A7 FEEL I EDERE LTHER
LENTN5.

B JE 9 V3 ok R R R 2 L & BB MR SR R T
b, AR EHROBERL RGN 25 SR 7.
BE ST ND B 2 83 5 EWTH 5 & & b IOl
EAREE, WERW, RIRGERLELZEOY X 2
AEEILEDPHONTVE, TNLOEHRED) A
7 RSO HERNO—2 & LGl & 1EE 05T HEMEIC
Lo THAREFETHOIEPEAE SN S Z EHEH S
NTW5. Blank®1d~ 7 AHLY ¥ B E LR B FE AR
DIFELXFFTE A ME/ 7 U —FPifkx T,
Z DOk hbeta— 2 glycoprotein I EDTLRVYK & 9
TF N ER#ETH L, £OTLRVYK &M% A §
LA Rl Z ~ 7 ANSHRIZT B & T/ 70— F VLR
EFRDOEBEE /T 2R EA SN LR EZH L I
LY, MR 4412 & - Theta— 2 glycoprotein 112333 5 T
PRI EEAE S NMARTE R D TTHEDSEE 2 2 W REME & #his L
oo DT e BT A SRR AR & beta— 2 gly-
coprotein 1 & D43 FHHEANZ & o T ¥k JE 98 A BT L4 9
% HitfRASbeta— 2 glycoprotein 11245 A L Tl T B % {2
M D REME I DWW TRRES L 722,

beta— 2 glycoprotein 1.1 O TLRVYK & AH [\ 14: % F7 O Aic
Bl % A3 B o R AR SRR S A TREME IS D W T
Swiss plot database TH#3 L 72Hr, BEIZBlank 5 25484 L
T\ 72P.gingivalis D, A.actinomycetemcomitans, T.den-
ticolaZz ESHHRIRHI 2 H T 2 FE R Lz. 22T
IO OWORBEGED MR T F NI 5 il E5
SEDLDPENITOVTIHEN L, A.actinomycetemcomitans
JEGLZ X o THIFESR T F P23 A PuRliAS LA L Tw
LHAHRE L. SHICMBOBKEIME T 53—
UX—RBFEICB T, R E R O g A VAR [F

B R G e B

NRTF P 258D L7 L Twb 2 e®msL
720 IS D LS R AR OB IV beta—
2 glycoprotein 1& 43 -HI A1 % 4 3 % B 5975 S 14 1
T BPURDREA S, F DPuLfkD beta— 2 glycoprotein
L& RS L CIBRIER B 2 TR R S s (M
1). A% BRI & beta— 2 glycoprotein 10D 731~
AHEPEDS R & N B I E & SITHETT 5 & & HIZ, LliE
MAERBE, RGN, FIMERAERBEZ SICELTY
B ERIE AR S H0) CIREBUR E OBD Y 2 RGT L TIT
CZLZRImL T2,

A. actinomycetemcomitans/
(leukotoxin ¢ LIZFEFEF BSIRVYK RTFR)

1 BRI & beta-2 glycoprotein I (b2GPI) O 43~ -H [F] P
12 & % AT e

Z3CHK

1. Blank M, Krause I, Fridkin M, et al. Bacterial induction
of autoantibodies to beta2—glycoprotein—I accounts for
the infectious etiology of antiphospholipid syndrome. J
Clin Invest 2002 ; 109 : 797-804.

. Wang D, Nagasawa T, Chen Y, et al. Molecular mim-
icry of Aggregatibacter actinomycetemcomitans with
beta2 glycoprotein I. Oral Microbiol Immunol 2008 ;
23 :401-405.

. Chen YW, Nagasawa T, Wara—Aswapati N, et al. As-
sociation between periodontitis and anti—cardiolipin an-
tibodies in Buerger disease. J Clin Periodontol 2009 ;
36 : 830-835.
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[BEDRE Y 7 X]

SERG214F

TAAT7 AT+ VY =T NVEYBRIVEGHKIZE D T v MEBEGFHIEK

N Rz, FH

[#E2]

H4 OFRIZBNT, BHOGRIELSD 55 il
HY HIERNCEBT A4, BIE, ERiFlE LT
IR WS TWBKEEIL A V2 7 2 3HKIEpHI2 & »
VETNHIVWTH L7200, WA EEEET LI LD
SN TWE, REEREICEEE 2R L, 51218
HIIEZFR S ST LE ) WS 5. T2, ZERH
2O L) ENLBELFTEIRBECRIBEET
ARGEEGBEZTETH L7120, Z IRzl
BT ETRASER E 2 ), BREAD SO & Rk, B3
BIERE LD ZEPREINTVEYZ Ens, KL
Ay AEHENC K A EREMOBREIZL L
BTE5LDTIE AR,

W) R AF BB T S L THE CTE AT E R
+, IHMEERE A B F 8 2 L IIHRHERIIC E 5> TEEZ
METH L. L7odio TERBML AL, 2ol
TR & B DR T E 2 58T 28 L Wi B
L UOMEORFENTRDEN TS,

P& lL, AIRKICHELEME) v 7 VX0 THE T+ AT
74 Y ERIBHBM TH LT VT VS IVICER
L, #FEFEERTITo/. T AT 5T+ VI35
FEIEaT—0r 05 X7 ED50-60% % 58, Aspl
P-SerllE AZCHRIEME ) YV R{LY VXV EHTHBY. T #
AT+ 7+ ORKALIIE) Y EEIEDHTH Lk
WHSPZ > TWAEY, T2, TIVF VBT IVIZEER
B CRBHBEM & LTHOWONTWAMETH S, 4
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