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SH2Ql Actinobacillus actinomycetemcomitans T2
clonedn} S I e I=MDte| ZiA

%1

AgHstm Ads AFdeta

I.M B

T2 AT A% ZEe Aol
29 A Fev Sol|HR) mAETR #-
Hojgltkn gz, wEtx XFAF <]
LAFHEH A Fe ojA AJATY #A, 2
o) Mol ngx &F9] BT S o3
Aol F38t}, o] F Actinobacillus actinomy-
cetemcomitans (A. actinomycetemcomitans) <
FAFAAXFAUP)T R ol e} F&5
Y AFG, XA AFEY 9 A4 A 54
92l 293 fU8LE AAHAXE IF &
Aol B LFA HFo 2 sporeE THEA e
714 Mdeld.

A. actinomycetemcomitanss AFZH 33
o 83 JEE e SHLAES 2T
ded 1 F /P E2HQU 922 leukoto-
xino] A, AZE MAANE 7% o] leu-
kotoxin-producing strain®] E.oj& ¥HH Z o
o|gd AMANME 43—75%7F BT B
Ha 9P, olEg 5849 Xole EH
3 A#dH gt G AT, ZambonE®
& 373N A. actinomycetemcomitanst 55 8
AAHOZ a,b,c 3N EHFLE FHRIA
3 SaarelaS 0ol o8] v|ZAAFH 44H &
2¥ do e/l FUiEY EFHJG. A%
AR 8AHE as) b7t FAEE Rl=E U
et LIPS A$E 33 bt F71E o
&2 YA AFZFd o ol
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3t} WA SongF' & 3= LJPEAL)
AMe 8AE oF Wi sHA Ydelddz st e
Chung5?2 €3% a, b, ¢/ 2& BEXE
e A4 FY SA4PEY Aol g
g ostget. =3 ZambonE?e 3hiolAte]
dHFE M2 AR fididan @ w
Chung%'?& JPEA}F 12983 3HoA 2717 A
2 O Yo AU st gt

A. actinomycetemcomitans’t WHEANE =
4125 542l leukotoxin® o & 7] A4
RTX(repeat-in toxin) @oll &3t= MEFEQ
A A Algke] Oy dulgpol Galwy
TFoll Folgt 54& BAH*™, Leukotoxin®)
LS 4709 FHAR o] F R FH=} ope-
ron°ll 93] encodeH =) itrAtt BEle FX
A2+ toxing encodedtxl B, ItxC,
IxDE toxin®] ©)5 3 IS FIIch®,
A. actinomycetemcomitansTT5 Abolo| X%
B L EAIAR e L o w7t 4338 Aol st
Jovpre® RE FIe AU FA4AA #
AAF operong 7HAI Slok. A A4S
B3 olelgt Wi SA4AAe AL HA
Al A Z2HEE & F ARNEL FAdo] v
A3 FFNAE second lfx promoter’t UL
Itx promoter®T-ol 530bpe] ZH&Eo] UEo]
w4 oH?, ol % o] promoters-$] ol A Hi-
ndlll restriction site polymorphism$ XHej&=
R ME FAF F glArpee,

a2\ o}l A 7R A, actinomycetemcomitans



5o HPT HEEAHY Fz F zolr}
ANFAEH dBAFo] e AY A7 A
KA Fot.

2 dAFoMe Sl 23 Actinoba-
cillus actinomycetemcomitansTF X3 4
BEF 5 dF BXE BEH3T EoldH
=& leukotoxicity?} Role TFF(JP2-like
gene)7t EABEAY JRE LolruA F

L
.

o
. 97 CHab B e
1. SiT ChA MEH 2 2y A

MEhen AFEhEY Ao HLF
AT T2EE AFAH I AFdY
278 Hole 699 @AM BT 13398
ARt ddad 2 Michigan O probeE
o] &3 x5 o] A& ). (Table 1)
o] & TFHIZ 194 61 7AE 2L 7IE
ojtt, o]&E2 & o ydsty] 671 X E

YA 2§ 2 AFNEE 0A g

Table 1. Clinical features of isolated strains

2. A. actinomycetemcomitansS| 22| vl

7h BE AH L g

AFF FHE ddd dzxgxdos g
AHE SH3 AANL ZTHAXEEL paper
point #40 (Johnson Fine Absorbent Point,
Johnson & Johnson, East Windor N.J., U.S.
A.) 3NE FAY Adstd TRYE grix)
A Y F ok 102 F A A 2mle] pre-redu-
ced VMGAIIIS ¥of #7144 widdelE #X
3t A] Vortex mixer® 6027 g3 & o
A 10MY B MAA Azl 2 10008
TR AR ZE tryptic soy agar
(BBL, microbiology system, Cockeysville
Md., U.S. A 10% IA2ld 283 2L 0.1
% yeast extract®t 75ug/ml bacitracin & 5
pg/ml vancomycin(Sigma Chemical Co., St.
Louis Mo., U.S.A.)& &3t ALR-3kgic}
2, Ao EAR 34 FHLAL 10%
CO; MiY714ell A 72413 wigsln &4-Ea)
o] olFAAMYA] Eulte AL

doldl g2 ALY m7kA] —-170C XA

Strain Name [ Sex | Age |Diagnosis Tooth Site Pocket Clinical Features
No. No. Depth
1 |[SNI| F |38 |Post LJP| 21 |MP| 5mm |Generalized alveolar bone
2 |ISNI | F |38 |Post LJP| 21 |MP| 5mm |destruction & Mobility of No. 21
3 |SNII] F |11 LJP 46 |MP | 5mm |Gingival inflammation
4 |SNII| F | 11 LJP 46 |MP | S5mm 2
5 [SNII | F | 11 LJP 46 |MP | 5mm 3
6 |[SNII | F | 11 LJP 42 [DLa| 4mm “
7 ISNII| F | 15 GJp 26 |MP | 9mm |[Generalized severe inflammation
8 [SNII{ F |15 GJP 26 [MP| 9mm s
9 ISNII| F |15 GJP 26 |MP| 9mm v
10 [SNIV | M | 32 | PostLJP | 26 |MB| 6mm (Localized severe alveolar bone
destruction(No.26)
11 |WKI| F |57 AP 46 |MB| 6mm |Generalized moderate gingival
12 (WKI| F |57 AP 16 |MB| 6mm {inflammation with alveolar bone
13 {WKII| M | 56 AP 45 |MB| 6mm |loss
* LJP : localized juvenile periodontitis MP . mesio-palatal
GJP ! generalized juvenile periodontitis MB : mesio-buccal
AP © adult periodontitis DLa : disto-labial
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&3] A% 2@

Y. HAE 3

aF YA S48 FARE FUasin
o R 23 EEF dRY Ui
FZE 713 AGYe 9} catalase FAHEOE
ANA TR V1Eo 2 st} 1 9 AsletA
AALZE V factor 8293, porphyrin A},
indole ZAt, urea®3]9¥, ornithin decarbo-
xylase 7A}, lysine decarboxylase HAl 5&
AR, BAE A. actinomycetemcomi-
tansT& NIH-thioglycolate brotholl A74A)1A
—170C AA Az A BAIGT.

3. §yY 24

5717 ¥ EETFU ATCC 29523
(serotype a), Y4 (serotype b), SUNY aB 67
(serotype ¢), 2|3 IDH 781(serotype d),
IDH 1705(serotype e) & thioglycolate brothell
719] 500ml¢] NIH-TG brothol] ®j%sie 9
#2831 pellet® PBSE 3 washing3d}d
t}h. pellet& PBSE 1X10° cel/mld) ¥E2
343t J1E9 Ao WGP GAHoR
F7H7IEA 29 HE o2 ol Wd
ZAA, PP R ArtE 00 F

g, EA3ut. $EHS 4 F )
TUE FAES WY FEAHe st mx
e f 578 WET 3 2L Ao Bold g 2=
A2 REAYE AAY. EFEudd A,
actinomycetemcomytans T2 BARFAAL
THAGEAYEE 083t v o] A
o} Ao @FE 1X10° cel/mld FEZ
PBSel 343}y slide glass’doll 20ul¥ =,
I3 F FH e @A S Bojx=y 37C
7Hul Fell A 3083 ¥R F PBSOlA 15
£+ 4133}, Fluorescein isothiocyanate-co-
njugated goat anti-rabbit IgG(Cappel Lab.,
USA) 20ulE 37C 7HEuld7)olA) 3087 wt
EA1713L PBSOlA 1413 E<F Al33tn 90%
glycerol €902 uAdPy, LAY TES
¥33# )7 (Olympus Inc. Co., Japan)o &

FFste] BHYES 2HIA

4, A. actinomycetemcomytans2| leuko-
toxicity 44

250ml12] NIH-thioglycolate broth(NIH-TG)
of gxtollA B2|E A. actinomycetemcomi-
tansE AF 8t 37CN A 347 vt bl
SE A. actinomycetemcomitansZS 8000rpmoil
A YHEE F pellet2 PBS(0.68% NaCl,
0.12% NaHPO., 0.07% KH.PO, pH7.0)Z
29 washing@th. Pellet®] ¥%=7} 0.1g/ml7}
HEE DDW= 843 § 200W, 20kHzS =
A2 2 ultrasonic disruptor(Fisher, USA) o] A]
289 77 FHA 4ol 184 59 soni-
cation3tiL ©|Z-& 4C, 13000rpmol A 15 £3¢
A2t g upA 4ColA 75
PBSellA] £X8taL —20To| A B#slgrt, o]
FA FoJZ sonic extract?] G A FE = Lo-
wry method® ol &3] F7gs}o] A}&A74R] —
20T A B#A3 .

Atgre] Aol A 2 At 40uY slide
glassoll Hoj=@3F 37ColA 3087t incuba-
tion¥t ¥ 0.5% (w/v) gelatin/normal saline
BYo® clotH Ede JYFE Moo
A A3t PMN9| monolayerE& 42Ut} 40u19)
lmg/mle] FE2 A9 2zt 59 sonic ext-
ract® PMN monolayerdll x=&A]7]1 ¥ 37Co
A1 3047t incubation¥rc}. Trypan blue (1.6
mg/ml in normal saline) 1087 G4 ¥
1087 429 moist chamberol] 233 5 33t
#v] 7 (Olympus, Japan) &2 #2359 trypan
blued] FAE AE(FE HE)e} F45=x
e AE(HNEAE)Y FE Ao HA
Axg F a8 HEe 42| percentageE

ek,

5. A. actinomycetemcomitansm3-0i|A{ 2]
whole-genomic DNA probe £2| %
Southern blot

Aol & BelulFd A. actionmyce-

temcomitans®] EA cloned HAIL 93
DNAFZ ¥ Southern blot¥41-% Denmark?)



Aarhus W&t oY ESATAe} FEO2 O
3 Zo] A3t 10ml9] NIH-G brothdi]
A. actinomycetemcomitansd-S vl ¥E X 94
#] 319 pellet-2 0.5ml} 0. 1M NaCl, 0.05M
Tris-HCI, 0.05M EDTA(pHS.0), 20ul2] So-
dium dodesyl sulfate(SDS)e2 &3 F
proteinase K(1mg/mD) & 378t 16135t
37Ce A WhE-A1ZITRE-  phenol/chloroform/
isoamyl alcohol( 25:24:1), chloroform/
isoamyl alcohol€ &AW E B F&31Y 0.
0.6 2] isopropanol® %3 DNAE AAAZ
¥ 70% EtOHZ Ae¥ Az8 ¥ 200ul¢] TE
buffer(10mM Tris-HCl, 1mM EDTA [pH 7.
6]) & Wi ¥AEASH. 10U2 Taql(Bo-
rehringer Mannheim, Germany) & 3¢ 2ug
o] DNAE A& ¥ 1% o7tz AdA 1v/
cm® 18A|1tE}t 71953t Ag dena-
turation, neutralizationS 3t § DNAE nylon
membrane(Schleicher & Schuell, Germany)
o} &7]3 UV-cross linker(UV-Stratalinker) 2
DNAE membraneol] 1317t}

3. 1kb9] hybridization probe LtxA-3. 1 JP2
9 genome DNAE PCREZ ZEAA Ao
o SR AF2-3 probe delta 530(A530) &

A. actinomycetemcomitans 6522 DNAZRH-L
PCR 5% 22 ditk. SC2 probex A DASH
9 JP2dF& E2d3td dUd. FEX
DNAZH-& Geneclean(Bio 101) £ & &332
probeE AME-E DNAFHL [“PIJATPE la-
belling A1Zh. hybridization& SambrookS*
o] Mg e g At

m, &g 2y

6782 A A AL 13FH Y] XA FEL
A% Ringerdol 3Msm MAujA|of] 2
T8 F CO. WiF7IolA vidg & et 3
HE En7 32 B8 43T Wi ¥w
%9 ¥o] A=A FEE ATsiNa, H
Ao 93] g AR QRE B3
A}, V factor requirement$} porphyrin ZA}
9 3% H;0.8 ©]-8% catalase A A 13749)
TF EFA Fdukgo] Uk Kovac A4l
°Fg o]-8-¥t indole 7A}, ornithin decarboxy-
lase ZA}, lysin decarboxylase A}, urease
ZAAF L8]l ONPG HAF 504 SA3u-g-0)
YeRt AdeujajolA wikd #F:7F 2% A
actinomycetemcomitans 2L FIIIFT. (R
2)

Table 2. Biochemical test for identification of A. actinomycetemcomitans

Strain | V-factor | Porphyrin | Indole | Ornithin | Lysin | ONPG [ Catalase | Urease
No. require test dec. dec.
1 + + — ~ - - + -
2 + + - ~ - — + -
3 + + - - - - + —
4 + -+ — - — — + -
5 + + - - - — + -
6 + + — — — - + -
7 + + - - - - + —
8 + + - - —~ - + -
9 + + — — — - + -
10 + + — - — - + -
11 + + — — — — + —
12 + + — ~ - - + —
13 + + — - — — + ~
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Table 3. Serotype distribution, unviable PMN percentage for leukotoxicity and RFLP types
for detection of virulent clonal type

Strain Serotype Leucotoxicity RFLP type
No. 2530 SC2 ItxA—3.1
1 d 0% h nh h
2 b 0% h nh h
3 e 0% h nh h
4 nt 0% h nh h
5 d 33% h nh h
6 d 30% h nh h
7 nt 0% h nh h
8 e 0% h nh h
9 nt 0% h nh h
10 e 8.2% h nh h
11 b 0% h nh h
12 b 0% h nh h
13 e 0% h nh h
* nt . nonserotypeable
h : hybridization

nh : nonhybridization

7AECA 5712 A3 F e EEFF o F
FAPL d& ¥ AR YE AAHY Y
Fapgo] Eol4E Ze AulEREdYdE T
A Yo) o5 £4% A b, d, e ¥
Yol TE ELXE BFoH, TFUIS 1,29
HZ X 24D 28 FFHE 3,5
9] SZA1YFH9 ZAPANME FYUY
2o 2AA AFIF TFME AE HE
@3ge] vstch. (F 3)

GHYMYTE o] &3t Leukotoxicity A
dAe FFH3Z 59 694 22t 33% 9+ 30% 7}
Uskorn olg& 25 ¥ Y 48 # AU
£ 108K FFE 8.2% 9] leukotoxicityE
BYed 8338 2 Yo ¥X¥ b
o A& leukotoxicitye HolA &gttt (X 3)

EoldtAl & WETEHAXRE 714 JP2
strain® EACGEE sV 37HA
probeS AME3H A} JP2 strainTto] hybride
=+ SC2 probedl= A¥TFF EF hybridiza-
tions1 A &k 652 strainolA B A530
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probedlli= 25 hybridization &1t} =3 JP2
strain|A] ¥-& 1txA-3.1 probedl= BE I

Z7} hybridization =it (& 3, I8 1)

ks,

—_

v,

52 o

B 2759 ActinobacillusEo] TEANA T
A A9t A oM Actinobacillus actinomy-
cetemcomitansSo] 3 LAEG, o] AL
T7H X154 #5F o2} endocarditis, brain
abscess, osteomyelitis, subcutaneous abs-
cess9t & AEA AR FAEH I,
A. actinomycetemcomitansS! FE714L 3
3] G AURE Fout o AFdAM AYitd
leukotoxinZ-& B4 EFo] Ay Y
g g E@ Byl ol M|, en-
dothelial cell, AHFAE, FEF, 25 E
B3 &te T3 &3 2 HE Q] &3 F-8ol F3HA
AP, Leukotoxing] A ELIAFL Al
FEA7 A HE" B3, Folo] cation-



12345 6 78910 11121314

232 kb
2.03 kb

0.56 kb

Fig. 1. Southern blots showing genomic DNAs digested with the enzyme Taql and hybridi-
zed with the probe A530. Lanes : 1, SNI(d) ;2 SNI(b); 3, SNII(e) 5 4, SNII
(nt) 5 5, SNII(d) ; 6, SNII(d) 5 7, SNII(nt) ; 8, SNII(e) ; 9, SNII(nt) ; 10, SNV
(e) 511, WKI(b)312, WKI(b):13 WKI(e): 14, JP2(b) *( ) : serotype,

nt . nonserotypeable

selective poreE BFA3Y AFoe FFL3)
(osmotic lysis) & 4o Ui AEE 783
AlZlth old 7]Xe oE ¥ AT E]
WP JAYTE LAY updrR ¢
Hogo] dojdrpe,

A. actinomycetemcomitans leukotoxin2]
AAEE W gFsiA Jeldo o859
49l Aolet Y AR, agln gE
3ol ¥&) 10—208) =& S48 Hole= JP2
like TF71 =R E21€ A. actinomyce-
temcomitansT A LA EXE Lol
£ AYE AAEHY.

A. actinomycetemcomitans= Haemophilus

=
=
=
=
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aphrophilus R Haemophilus paraphrophilust
TEHYEE 23 glo] V factors) ¥oojrg)
catalase FdHH-g o2 olE FF o Zdgth
24)

5% BE FFHoz ¥HYL 24P
23 b, d, e HHo] A9 12A ebyrl.
7L 1,29 3,4,5,6& 44 $LAYd=
ET35 8 83 2071 velhd AL Zam-
bong”°] F3g sht ojde] ¥HHE AR
= givkes 2AFE Aolsn Chungs?e)
Azst Zr,

%, TYF 7Y EE FYF 3G A
OE 271X ¥ Yol A Eld U= A9



#go# FU. o] T HAEZE w37
AdHMe N2AFe] EHHY BLE vadhe
A77F gasitn Ao

Leukotoxicitye A. actinomycetemcomitans
9] Bolg EA& gl TsaiF®L oln] &
As YW PMNS 7155A387t A. actinomy-
cetemcomitansSt B AT FEE BUd
PMN9] 7|52 B2 49 crevicular PMN 3
ZAY ARHEEE B33 leukotoxic fac-
tord] 98] F-alxo] olE{ Ao A} A.
actinomycetemcomitans®] 23 o A&
e A7 DEAJAYAR] ASETT S
3. PMN monolayero] sonic extract® €
trypan blue G402 ZAIS WIFEAHA}
ANME FFUZ 59 6914 242} 33% 2 30% 2
toxicity & EHGom olEL EF ¥AHY qd
&3, #FHE 1098 A e dAE o]
Boke ¢ 8.2% 7 Ugh A98 5%
23% A FAdo] vElgon FUJ HiA
T E4FY ¥4 A BFHU=
°]& Chung$?e] A3} 2ot 23 FH
b7t & A H3 ¥ 5L Zevde ¥
WAl Adee g B A¥d Ty ¥3F
b nonleukotoxic3tREHl °l& ETFF49
Ao ojuF AL Wrie AT
AT AT, =3 BT 5H4Z= AN
2A e ARl gle ReE Hol XF
4 23] opportunistic infection®E A
xi1=

A. actinomycetemcomitan leukotoxin®} ¥=}
A& ofm] di ¢AA U o] AL RTX(
repeat in toxin) ol &3 H7)9 = Pasteu-
rella haemolytica leukotoxin, Bordetella pertus-
sts cyclolysin Z12] 3L Actinobacillus pleuropneu-
monige haemolysins-o] 1T}

A. actinomycetemcomitans leukotoxinol th &
FAzL B4 B3l A3 EE A
actinomycetemcomitansol E°181A £& 54
e FF EAE FA37YE, BEE RE
TFE Aaprhust) & 1| & d7 4 (Denmark)
9} FFoE oln] BEAZ Al F79 DNA
probe (A 530, LtxA-3.1, SC2) & o] &% JP2
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FAAQAY] EAHEE GolRTh FHAE]
polymorphism®] A= #3718 AR
A Tagl & AHEEYY. 19 1949} o]
29 XE A. actinomycetemcomitans®) T3
FAAUA)=  vH$  homogenousdt i Th.
Southern blot& A53022 HHE 530-bpd
# hybridizationA| 2. ©] A 530 probe=
7t E440] sttt &2 652 TF Uik
promoterol| A Ao JP2dFde ofjt
530-bp7t S1ttL LAt Al AME EE
52| DNA7} 530-bp2] DNA £33 hybridi-
zation®l 1tk X JP2 TF9] DNARHE A
DASH 119 cloningdted ¥+ SC2 probedl=
A% s ZE FF7} hybridization =X 3kt
Z AQFFoe A 528 Biske P2
promoter®¢j ol A Ko]& 530-bpe] Z&(dele-
tion)o] o™, SC2o EF whg3Ade
RAog Ho} JP2-like gened 72 straino] §l
e AL 4 F U vxe {FddAFR
B2 A. actinomycetemcomitansdol| A LA
g JP2TE olA7A frPoAE LAHA &
AR FFANA AL AAF B AFdME
EA8tA AUt

83 AFe 71750 Ag9¥ez ggd
T T B-L A. actinomycetemcomitanstt-<
£2]3te oju] 7HE0] A probeE |83 leu-
kotoxin & gene2] polymorphism$ A 3]
THL dFaATe FEAAE HYshe
do] Fgasitt st

V. & =

F=5Q X el A 88 Actinobacillus ac-
tinomycetemcomitansTF2) 5°] 54 cloned
I ¥4y L JYFFAAR FAAAE B
1z}t 688 LIP ¥ APERIe] XF3oA §
7143 W o 2 A ATEE AFH st A&
o] &8ty FFE ¥, wiFsAd. TAHY
EXEAN g ¥R A%, 183 Southern
blot& 53] dojx DNA ¥t} A530, ItxA-
3.1, SC2 probeE& ©]-&-3}] DNA EH-& hyb-
ridization A7l A% thg3 2 AAE AU
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1.

B2|® Actinobacillus actinomycetemcomi-
tanse] R L b, d, e/} LELXE R
A3, 299 $Abl AMe FLI FHlA
Az g 8330 ¥ =AY

. HET SAFA M E A 5 23

%olA EAo] Yelon EA AxE
AY 2 24T ;o] AR
Eo|EA4 & HojE JP2-like gened 713
TFE EAHA @
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— Abstract—

INTERRELATIONSHIP BETWEEN VIRULENT CLONAL TYPES,
SEROTYPES AND LEUKOTOXICITY OF KOREAN STRAINS
OF A. ACTINOMYCETEMCOMITANS

Ku Young
Dept. of Periodontology, College of Dentistry, Seoul National University

Previous studies have demonstrated that not all A. actinomycetemcomitans produced signi-
ficant level of leukotoxic factor and its leukotoxicity have associated with serotype and
genetic variation. Our aim was to investigate on the interrelationship between serotype
and leukotoxicity of an A. actinomycetemcomitans consisting of 13 clinically well characterized
Korean isolates and to evaluate if particular virulent clonal types of A. actinomycetemcomitans
are associated with periodontal disease.

For this study, 13 strains of A. actinomycetemcomitans from 6 patients with periodontal
disease were isolated and identified by using a selective medium(tryptic soy agar suppleme-
nted with 10% serum, 75pg of bacitracin and 5ug of vancomycin per ml) in 10% CO2
incubator for 3days with routine Gram staining, colony morphology and biochemical test..
For serotyping, antisera were prepared from reference strains of 5 serotypes. (ATCC 29523,
Y4, SUNY aB 67, IDH 781, IDH 1705) and then ammonium sulfate precipitation, immunoab-
sorption and indirect immunofluoroscent procedures were done. For analysis of leukotoxi-
city, sonic extract of A. actinomycetemcomitans exposed to PMN, and trypan blue was stained
for counting the cell viability. Finally Southern blot analyses of genomic DNA digested
with the restriction enzyme Tag | was done and the Southern blots were hybridized with
the 530bp fragment, termed delta 530, originating from the /{x promoter of strain 652 and
deleted from strain JP2. Also 1txA-3.1 and SC2 probe from strain JP2 were hybridized
with genomic DNA fragments.

Results reveal that strains isolated showed approximately equal proportions of 3 serotypes
(b, d, e) and serotype b was not detected. 2 patients harbored 2 different serotypes in
the same disease site. The prevalence of leukotoxic strain was 23% and there was no
relationship between serotype, leukotexicity and clinical observations. Especially virulent
clonal types of Actinobacillus actinomycetemcomitan (JP2 strain) could not found.

Further studies are necessary on the genetic polymorphism of leukotoxin and its relations
to clinical status.
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