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4) A" ol 9 Y 27 4
TFE 0.5% formalined 43 F qlaksl
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(Isomer I. B.B.L. Microbiology systems,
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IgG®(Meloy Laboratories, Inc., Spring-
field, Va., U.S.A)E 27 1:50 % 1:
10022 3 A43sted 2045 slidedtol] = o2
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(Merck) & £33 % 68°Coll 15%7F mwt
A wgAIZAT. 2% dSEd Yl
5C°ﬂ 3,000Xg= 30+7F AAF +8 B3
= HHIZ LR FHFE 7tedA 23
it 4" FE4 FEE 247 9

A (dialysis) A7) ¥ WEA=z3te A5y

7¥‘-Imr;‘~ml

4) A22AFAZY LA gnga 4o
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amphotericin B %%, GIBCO Co., U.S.
A7} 3718 a-MEM (a-minimum essential
medium, L-glutamine ¥3%, GIBCO Co.,
U.S.A)elA 43 AlAsiglel, AldE =e
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balance salt solutions(HBSS, GIBCO Co.
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gl5t7]  #isted HBSSE AAet, 0.25%
Trypsin-EDTA(GIBCO Co., U.S.A.)-%
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3. AE chAtdE &4

Gordon 5" % Johansen $*®¢] W& o
¥ 3led High performance liquid chromato-
graphy (HPLC) & Al #3dch. Al Fdufokd&
#H3le] AAE ether® F%3t3, 0.1N
NaOHZ A FZsled A-E3gdct. Aldo]l &
of A &g wikos e oz wiokEA
st k. HPLC System-2 visible absorbance
detector (Water’s 484), System controller
(Water’s 602), integrator (Water’s 745B) %
F714 44 Aminex HPX-87H column
(No. 125-0140, Bio-Rad Laboratories,
Richmond, CA)e2 FA=U. ol 54
39%2¢] acetonitrilec] Z 3= 0.008N2 A4S
ol gAte 2 A&Elon AFZL 0.3ml/min
o2 ZA3te nmatgelH FAA . A
Abe FFgAe ARFAIZE wlaste] 5

At
4. Plasmid &2l

Plasmid %+ Kado®t Liu*®¢] wti]g 9
¥ 3l A23l9ic}t. Trypticase soy broth 5
mloll AYFFE AFated 3TCollAl wfokdt
F, 1.2ml1& #Hsted 12, 000rpmolA 287k
AAAZAS. AHAE #Ez TE(10mM
Tris, ImM EDTA, pH 8.0) ¢h3°H 20045
ol AFAAE A7, lysis®H (3%
SDS, 50mM Tris, pH 12.6) 40043 ~}8}
& 5ghste] A ZE I3}, 55°Cell &

rlo

45
74X 7] % phenol-chloroform(1 : 1 v/v)-£<
€ 800 EFAZ F 1597 AAAAG.
ArZNS gel-loading bufferst = E3Hshod
A71g5ol AL, A7 52 horizon-
tal gel apparatus® ©]-&3le] 0.7% agarose
4 Tris-acetate 2t3 < (0.04M Tris-acetate,
0.001M EDTA, pH 8.0)of &siA|# Al-&3}
Rom, AEF Hriste] Aol 80Volts=
347t A 7] %4 53t size marker 2+ lambda
DNA<E Hind IIE 433 =7 (Bethesda

Res. Lab., Gaithburg, MD, USA)E A}&
3odcl. A7 5 F Tris-acetate 2E Aol 0.
5ug/mle] ethidium bromidecl A 30%7F <34
3 Z2343 "X y)z, UV  trans-il-
luminatorell 4l 665 polaroid filme. 2 &3}
Rt

5. Restriction Fragment Length Polymorphism
(RFLP) 2 0| 8%t RTXI0|EH

AAA ol ZA 2Rkl FH]| I Wilson®?2|
wh & WY slo] Ao Z3A7tA| wloF
& P.gingivalis9) viokd 1.5mlE 24 F
2712 287 dAs A AFAE A o7
Tris-EDTA(TE) 2t38 (10mM Tris-HCl, 1
mM EDTA, pH 7.5)5674, 10%SDS
(sodium dodecy! suifate) 30xd %! proteinase
K(20mg/ml)3ul s AH7tet & 4oj4 370
A 1417 Eob wlFsid . o 7jell 5M NaCl
1005 #7bsled & 41-& ¥ CTAB/NaCl%
il (10% hexadecyltrimethyl ammonium bro-
mide) 802 H-lslz A 44L& F 65ColA10
E7b wekslgich. olE F#9 chloroform/
isoamyl alcohol(24 : 1)  phenol/chloro-
form/isoamyl alcohol(25:24:1)E FAd&
2239t AlZ ¢ DNA 4898 3o A
Frol 713 0.68%] oAz zAEE A
e GAA dl &R RS AAA]F]
70% etz FAA" dSA e AAE A
WEsAdzstgs. Adz3 d&A g nsaa-g TE
&5 100uel &3] 4°Coll AFH.
gt A WA 3.0gE AW
o] 30units®} PstI-& 718t 37°Coll#] o A A
7+ £330k, A7) 52  hoizontal gel
apparatus(16.0X15.0X0.5cm) 5 ©]43}d 0.
7% agaroses  Tris-acetate2t%l (0.04M
Tris-acetate, 0.001M EDTA, pH 8.0)o} &
A A ALgstd e, A EF A7t Aol
A 40Volts2 17417 A7|AE3tL  size
marker&+ lambda DNA-E Hind IIE 43}
3 =7} (Bethesda Res. Lab., Gaithburg,
MD, U.S.A)E Agsidch. A7d5F

R 3L



Tris-acetate tEdol] 0.54g/mle] ethidium
bromidec |4 30&7t AAF FTH42 ey
7l UV trans-illuminatorell 4 665polaroid
filme 2 &3l densitometry (AIS sys-
tem, Seoul, Korea)2 +43}9ict.
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£33} P gingivalis 381, Eo|& P gingivalis

W50 % 5ol8t P gingivalis ATA1-288 7}3}
T ¥Y doldoz fAd A oA 1_-? 5
F 5ol P.gingivalis W500| 7L AN 5
Algel Alze] sz} Felg 5o &g

N
-

HolAu, He AL FAlYel Mz 9

2. N MEsd

2)

AEetd 2

i}
of dlSalel LA o Az o] v A=
of aF : 1

S
CEEES W FeldFe Adtald e

50pg/mle) Fr @ Hrlstel wjokal xE=eolo
Fref Al Lol = AlEFAHL Ao]F molond

saE A 7o_l'"°”'\: B S Y §°

Table 1. Prevalence of P. gingivalis serotype

isolated from five patients with
rapidly progressing periodontitis

Patient strain serotype
1 K1 b
2 K2 b
3 K3 b
4 K4 b
5 K5 b

Table 2. Cell activity of gingival fibroblast by

P . gingivalis sonicates

strain %change
Control 100.00£40.39
P . gingivalis W50 (b) 102.21+15.94
P . gingivalis K1(b) 49.66+47.82
P . gingivalis K2(b) 28.79+20.90*
P . gingivalis K3(h) 20.64+ 6.14*
P. gingivalis K4(b; 15.53+ 2.64*
P . gingivalis K5(b) 15.62+ 0.97*

* P<0.05, significantly different from control

2)
Table 3.Cytotoxicity of P .gingivalis sonicates and its lipopolysaccharides in cells derived from
periodontal ligamen
train Sonicates Lipolysaccharides
sral (50a/ml) (50a2/ml)
Control - -
P. gingivalis W50(b) + 4+ + + +
P . gingivalis K1(b) +++ -+
P. gingivalis K2(b) +++ + +
P. gingivalis K3(b) + +
P . gingivalis K4(b) + +
P . gingivalis K5(b) + + +
Cytotoxicity — . Control culture
+  Cells were altered slightly.
++ . Globular form cells were detected.

+++ 1 Over 50% of the cells became globular

++++ . All cells became globular.



Table 4. DNA synthesis of P. gingivalis lipopolysaccharides in cells derived from periodontal

ligament
. % change
strain -

50pg/ml 1004g/ml
Control 100.0+ 23.9 100.0+23.9
P. gingivalis W50(b) 187.7+ 22.2 193.2+13.0
P. gingivalis K1(b) 273.4% 35.7* 133.5+69.5
P, gingivalis K2(b) 110.4% 64.7 171.7+31.8
P. gingivalis K3(b) 193.4+115.7 42.8+ 0.7
P. gingivalis K4(b) 70.4+ 18.3 68.4+30.0
P. gingivalis K5(b) 64.7+ 23.1 51.4%+ 8.5

* P<0.05, significantly different from control,
gingivalis K5(b)

(Table 3). AFeAFAAL %220
Aol elAE B2 WELY A$ 50u/
miel Seold AT LAFEF @ FF
A Ee) 25 % AEF Aolo] AF
ARFAALE A SAYRANYHY FEe]

Table 5. Cell activity of P. gingivalis
sonicates in cells derived from per
iodontal ligament

strain %change
Control 100.001+ 6.04
P. gingivalis W50 (b) 81.55+41.01
P. gingivalis K1(b) 65.371+41.53
P . gingivalis K2(b) 101.82+14.40
P. gingivalis K3(b) 63.09+10.03
P. gingivalis K4(b) 104.64+ 1.93
P. gingivalis K5(b) 65.64+51.43

Table 6. DNA synthesis of P. gingivalis sonicates and its lipopolysaccharides in cells derived from

periodontal ligament

P. gingivalis K2(b),

apol 7} Eket, 100u4g/mle] FEoAMe 3
o]7} glich(Table 4). =3, 50ug/mle] %
oAl A4 3 (invasive strain)Ql I=F3
P gingivalis W508] A Fshd o] oq 2=
el Al 2] AT
U e, AFsdEe] o3 wHSAZ g
FAAA 7 HS4ol wlste] A8k (Table

5-6) .
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P. gingivalis K4(b) and P.

24

. % change
strain
Sonicates Lipopolysaccharides
(504g/ml) _ {50zg/ml)
Control 100.0+ 2.4 100.0+ 2.4
P. gingivalis W50(b) 37.3+ 4.4 187.7+ 22.2*
P. gingivalis K1(b) 4.4+ 5.0 273.4% 35.7
P. gingivalis K2(b) 39.6+ 3.9 110.4+ 64.7
P. gingivalis K3(b) 86.5+ 7.1 193.4+115.7
P. gingivalis K4(b) 54.4% 9.7 70.4% 18.3
P. gingivalis K5(b) 47.4+14.8 64.7+ 23.1

* P<0.05, significantly different from control

CESTRE K

o] &3l /7]
e B4 A, €33 by AF Py B
2] FF 9 P gingivalis W50oll A =& F3
Y dHYY AF

e AAbehe vl g o



Table 7. Organic acid produced by P. gingivalis(Pg)
Un-inoculated Fe el ke i Pe Fe
W50 K1 K2 K3 K4 K5
Fumaric acid 4.1 - 0.4 1.9
Succinic acid 1.3 0.2 0.1 0.3 -
Lactic acid 4.5 0.7 3.5 -
Formic acid 3.2 0.2 0.8 0.2 0.3 1.2
Acetic acid 4.6 2.3 8.7 10.2 7.6 10.1 9.3
Isobutyric acid 0.2 0.2 -
Butyric acid 0.3 6.3 5.4 7.6 4.6 6.2 7.5
Isovaleric acid 0.2 - -

* . Proportion of organic acid produced by each organism to total organic acid

Table 8. Cell activity of gingival fibro

last by butyric acid

Concentration % change
0mM butyric acid (BA} 100.0+£4.9
5mM BA 18.3-2.1*
10mM BA 6.1=1.4*
20mM BA 2.1£0.7*
30mM BA 1.9+0.8*
60mM BA 0.0+0.0*

* P<0.05 significantly different from control

2 3R] fkgtood, LG AAFERs FF9} v
A A A7 £l ol (Table 7).
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gado] feolahA Wolz i, 10mMelxel A5
= 5mME 7Hg AS-ur } A 8-430] ool 6}
Al "ol o} (Table 8).

5. Plasmid2l =X

Hot boiling method & plasmide| &5 g
ol At e A ol FElgh band+
sheld 4 gledck(Fig. 1).
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Fig. 1.

Bool B osh e WA el §4
gol ZA@E #HF 4 elrh(Fig,

Agarose gel electrophoresis of plasmid
of P. gingivalis W50 standard strain
and five P. gingivalis Korean isolates
by hot boiling method. Clear band was
not detected.

lane 1, P. gingivalis W50; lane 2, P.
gingivalis K1;

lane 3,P. gingivalis K2; lane 4, P. gingi
valis X3
lane 5, P.
valis K5.
R: Lambda phage DNA size markers
in kilobases (kb).

gingivalis K4; lane 6, P. gingi
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Fig. 2. Restriction profile of Pst1 digests in P.
gingivalis W50 standard strain and five P.
gingivalis isolates,

K1, P. gingivalis K1,

K2 ; P. gingivalis K2.

K3 P. gingivalis K3,

K4 ; P. gingivalis K4.

KS; P. gingivalis KS.

R : Lambda phage DNA size markers in
kilobases (Kb) .

Ki
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Fig. 3. Densitometric profiles of restriction endonuclease analysis (REA) of P. gingivalis stotype
b. There were genetic heterogeneities among P. gingivalis serotype b,

W50; P. gingivalis W50. K 1; P. gingivalis K1.
K2, P. gingivalisK2. K3; P. gingivalisK3.
K4, P. gingivalis K4. K5: P. gingivalis KS.

R: Lambda phage DNA size markers in kilobases (kb).

AFA R AFd ok TAHtE AT A A
ulg 5] AFzAe] FE5 olel @
A ol sl Ae] fEHo A 2AHE U
3 o, bR FasA 47

SV )

e o

£ Adspdel Yale A5 Wol AT A
de AAAE SHAE, 53 274 A
5 4 Aepoo,

o
=2
a3 A Fatels] A E 28SA4
8714 z+Fel P gingivalis7} AT T

AFoE Ageme-enm, AYEgel



51__’17__5] o 1;}2144).

];‘LLO ZL
TE AT

2ol <

=

X

<4

it

X
o
ool
Ml
i
n
01 O
oflt
2
=3

ols
o
2
ol

ol

Okudas} Takazoe7}? H. 3k x-2-9]

EA S P gingivalisol Hg 38 78 o

HEhA gy of Fof Haig Yoo HEejg P,

gingivalisoll W3+ Aol A3 A47F v H

23 Aoz AA4sch. 4ol HHY

7hol 4} Apo| & Mol= 2 Aol okl w)
O

o

lo o

1 0] MTZ =

T

O

(Table 2-7 % Fig. .
o} WE47 AFoldfefid e AX
o] x] &= o 3ko] H]=3dl 7 3
FEH U 7)als
)4 Foll
ol Al Z kel iAol v AL A
Folai el £7) obzte|4) Qlatdi4 #AE
ME7} k&= HAdo] thar] w02 A2y
t}(Table 29} Table 5)%.

HgaLg o] & 07\1 ol Aol gk o
TFoll 4 FUdd Foldr 4 2o rhofe
Zz5kal, mutans streptococci®] # o] 7} e}

v, Zdolo] 7t U4 s o E §-3 A E S

7Ll—: ’5‘01 %“ZH?{‘:}OI lﬂ_—!_31gicl,3s.39—“). ’r"}
ATl A FUdd P gingivalis b EHE o
ARl F A o] Eafel L (Fig. 2-3), A3 of

AbabE2]l zbol% ool (Table 7), A=A
o] HolE Holl A Aldagule] Lo
tglch(Table 1-6). =3} oleigk § 7 =}o]
Molel wa ofE A4

] ]

o] o
M___\'J

o
N

ol J

A

ST IE )
-

o o
&

rh

10

2
13‘ A FAA oligh 3
}-‘44 7H‘“°] fﬁg &t-i xg
‘a‘*g A& ol gtchar 1151 ol -L‘:cﬂsw,
Foll 4l 53 P gingivalis 2R b W=
xﬂif‘{.—“ of zpel & Hgi=dl, ERY =

e o
AL A8

1o 2

s FAEAE UEhiE Wi Zals)
) S A e g o8
Wb e Aseld chehs b o

kel A f-F-of ale] A& Aoz A7t
) (Table 3, Table 4, Table 6 % Table
7).

#Ay byal AFEH Lz
gingtvalis W500ll Al 25 37 ag
ahan wAke] el AAIgle]l ALzAHFAHE
of 2 %42 ¥l (Table 8). o]+ 274
Aol #F AAFEAE Aas o s
@14 Al 735 whankg 011*1 o v A& o
i, hemin®] Aol AMasAdE Fiebe]
Sl b B el n Alte] thaiabg
AlgFEAde) ale] b EA gt yhele] olx

1

7
W faAel el Edga
1

T P
A /ﬂ.

A A

L
T

—

)

=

[¢°]

@

=

_N

3

ol

o
©TT el 2L oo o
Aoz oo & Nz

Oil o < EW" A -
83} 8ol zFAsle] F4 9l (local site)
o] A3 weol

o, %7

»Y
(S
AQ
o
N
2
i
-+
A
ach
_ty
e
AT
4
r)s
N
2
lo,
¥
2
2

>
o=

ol A dolA A4S
spoln
A ARG

Fad A o] &4

T

hEh
PR E LR e
e EE )
I5}e) el el

& O
fo ol 2

7 oo X



2Fde] AEHoNA Fd oA FTF9
P gingivalis~ 3% b dz, 2& ¥F b
= HAE Aabeid e, =3 AL Fxol 3
Aglo]l A e&zARFALe] ATEAYE JAFH
t}. Plasmid®] Fe|ol &3l F2 3 band9]
EAE FAE 4 Ao, AA A BHE
S Pst] 0.2 4£385e] AR FAE F
Ak A3, 5938 €Y JelAE F-Azlo
FTAE JHY & A%

oldel dATFAA P gingivalistFo =&
AFEA Y F714ke] PAte)-§9 spols £
sk, ol2|gk zbel9} FAzle]F:A o] H}a]o)
Roejet Az,

REFERENCES
1. Hirsch, R.S. and Clark N.G.: Infection
and periodontal diseases. Rev Infect Dis.
2(5): 707-715, 1989.
2. Slots, J. and Genco, RJ.:
Bacteroides species, Capnocytophaga spe-

Black-pigmented

cies, and Actinobacillus actinomycetemco-

mitans in human periodontal disease:
Virulence factors in colonization, survival
and tissue destruction. J. Dent. Res., 63:
412, 1984.
3. Slots, J.:

Bacteroides in human periodontal disease.

Importance of black-pigmented

In: Host-parasite interactions in periodontal
disease, Genco, RJ and Mergenhagenm SE
Eds., Washington, D.C., American Society
for Microbiology, pp. 27-45, 1982.

4. Slots, J. and Rosling, B.G.: Suppression of
the periodontopéthic microlora in localized
juvenile periodontitis by systemic tetracy-

10:465-486,

cline. J. Clin Periodontol

1983.

1

10.

11.

12.

13.

. Zambon, J.J., Christersson, L.A. and Slots,

J.: Actinobacillus actinomycetemcomitans
in human periodontal disease: Prevalence
in patient groups and distribution of bio-
types and serotypes within families, J
Periodontol 54:707-711, 1983.

Kim, K.J.,, Kim DK., Chung C.P. and
Son, S.:
disease progression of localized juvenile
periodontitis. J. Periodontol., 63:806-811,
1992.

Longitudinal monitoring for

. Loesche, W.J., Syed, S.A., Laughon, B.G.

and Stoll, J.:
necrotizing ulcerative gingivitis. J. Periodon-
tol., 53:223-230, 1982.

The bacteriology of acute

. Chung, CP., Nisengard, R.J., Slots, J. and

Genco, R.J.: Bacterial I1gG and IgM anti-
body titers in acute necrotizing ulcerative
gingivitis. J. Periodontol., 54:557-562, 1983.

. Kornman, K.S. and Loesche, W.J.: The
subgingival microbial flora during pregnancy.
J. Periodont. Res., 15:111-122, 1980.

Mashimo, P.A., Yamamoto, Y., Slots, J.,
Park, B.H. and Genco, R.J.:

dontal microflora of juvenile diabetics:

The perio-

culture, immunofluorescence, and serum
antibody studies. J. Periodontol., 54:420-
430, 1983.

Mashimo, P.A.; Yamamoto, Y., Nakamura,
M. and Slots, J.: Selective recovery of oral
Capnocytophaga spp. with sheep blood ager
containing Bacitracin and Polymixin B. J.
Clin. Microbiol., 17:187-191, 1983,

Y, AEH 34 199 AFD =9
Bacteroides gingivalis SNUDC1 F3o) ohdt
Y 5 e A7 A §rlel AY A
A AT, HAF ksl A 1984 : 14(1) : 21,
AFH, oldd, AFE, £AF, €43, 3

A5, 5N gEdd 4 AYY AF4



14.

15.

16.

17.

18.

19.

20.

21.

3z} z-2o18} el Bacteroides gingivalisttT

gelol Bk oAl

AT

o) g+ 4 o) 44 5] X

1984 @ 22110) © 865.

A, eolddg skl A Addd AT
ghzte|l e ot AWl Bacteroides  gin-
givalis 58 ¥ g4 b w Sold

A EaAle] Zep of . ofgbuled ekl 1985 !
765,

Azl o], elofs), Aalsl, AT A
ool oy Eadgh delg b el dst
Bacteroides — gingivalis,  Bacteroides  intey-
medius % Buacteroides asaccharolyvticus2l 3

gabd o ofahv] Aehsl ] 1987 22020

117
Ay, ol FaE, Aulgy g pdddd
ul el xele] flalafal  Bacteroides

gingivalisoll gk ol wl nlodabdd al,
e ghol ) Eah sl 2] 1987 1 22(3) 1 309.

Manti, F., K. Kornman and J. Goldschnei-
der: Effects of an immunomodulating agent
on peripheral blood lymphocytes and sub-
gingival microflora in ligature-induced perio-
dontitis. Infect.Immun. 45:172-179, 1984,
Nagahata, T., Kiyoshige, T., Tomono, S.,
Abe, R., Sasaki, S. and Takazoe, I.: Oral
implantation of Bacteroides asaccharolyticus
and Eikenella corrodens in conventional
hamsters. Infect.Immun.. 36:304-309, 1982.
Slots, J. and Hausmann, E.: [Longitudinal
study of experimental induced periodontal
disease Macaca arctoides: relation between
microflora and alveolar bone loss, Infect.
Immun., 23:260-269, 1979.

Takazoe, I., Nakamura, T. and Okuda, K.:
Colonization of the subgingival area by
Bacteroides gingivalis. J. Dent. Res., 63:
422,1984.

Heijjl, L., Wennstrom, J., Lindhe, = and

12

23.

(3]
wn

27.

28.

29.

socransky, S.S.:

Periodontal disease in
gnotobiotic rats. J. Periodontal Res., 15.
405, 1980.
. Katahira, H.. Okuda, K., Moriguchi, M,

Naito, Y., Takazoe, I. and Miake, K.: The

effect of immunization on experimental

periodontitis induced by inoculation of
Bacteroides gingivalis in  hamsters, Bull
Tokyo Dent. Cell., 26:127-136, 1985.

Nair, B.C., Mayberry, W.R., Dziak, R., Chen
P B.. Levine, M.J. and Hausmann E.: Biolo-

gical effects of a purified lipopolysacchari-

des from Bacteroides gingivalis. J. Perio-
dont. Res., 18:40-49, 1983,
. Slots, J. and Reynolds, HS.: Long-wave

UV light fluorescence for identification of
black-pigmented Bacteroides spp. J. Clin.
Microbiol 16(6): 1148-1151, 1982,

. van Winkelhoff AJ., Carlee, AW, and de

Graaff: Bacteroides endodontalis and other
in

49:

black-pigmented  Bacteroides species
odontogenic abscesses. Infect Immun ,

494-497, 1985

. Tew. ].G., Marshall, D.R., Burmeister, J.A.

and Renney, R.R.: Relationship between

gingival crevicular fluid and serum anti-
body titers in young adults with generalized
and localized periodontitis. Infect. Immun.,
49:487-493, 1985.

Tonetti, M., FEftimiadi, C,,

Buffa, D., Botta, G.A.:

Damiani, G.,
Short chain fatty
acids present in periodontal pockets may
play a role in human periodontal diseases.
Res., 22:190-191, 1987.
Carlsson J, JE Hofling and GK Sundqvist:

J. Periodont.

Degradation of albumin, haemopexin, hapto-

globulin and transferrin, by black-pigmented

Bacteroides species. J. Med. Microbiol.,
18:39-46, 1984.
Millar SJ, EG Goldstein, MJ Levine and



30.

31.

32.

33.

34.

35.

36.

37.

E. Hausmann: Modulation of bone meta-
colism by two chemically distinct lipopoly-
saccharide fractions from Bacteroides gingi-
valis. Infect. Immun., 51:302-306, 1986.
Touw JJA, TIM van Steenberg and J de
Graffs Butyrate:

produced by Bacteroides gingivalis

a cytotoxin for Vero cells
and
Bacteroides asaccharolyticus. Antonio van
Leeuwenhoek J. Microbiol. 48:
315, 1982.

Botta, G.A., Radin L., Costa A., Schito,

Blasi G.: Gas-iquid chromatography of the

Serol.,

gingival fluid as an aid in periodontal diagno-
sis. J. Periodont. Res., 20:450-457, 1985.
van Steenbergen TJM, den Ouden MD,
Touw JJA and de Graaff J.

activity of Bacteroides gingivalis and Bac-

Cytotoxic

teroides asaccharolyticus J. Med. Microbiol.,
15:253-258, 1982.

Touw JJA, van Kampen GPJ, van Steen-
bergen TIM, Veldhuijzen JP and de Graaff
J.: The effect of culture filtrates of oral
strains of black-pigmented Bacteroides on
the matrix production of chick embryo
cartilage cells in vitro. J. Periodont. Res,,
17:352-357, 1982.

Mayrand D. and Holt S.C.:
asaccharolytic black-pigmented Bacteroides
species. Microbiol Rew. 52:134-152, 1988.
Greiner, D., Mayrand, D.:

Biology of

Selected charac-
teristics of pathogens and nonpathogenic
strains of Bacteroides gingivalis. J. Clin.

Microbiol., 25:738-740, 1987.

Loos B.G., Mayrand, D., Genco, R.J. and
Dickinson, D.P.:
Porphyromonas (Bacteroides) gingivalis by

Genetic heterogeneity of

genomic DNA fingerprinting. J. Dent. Res,,
69(8): 1488-1493, 1990.

Neiders, M.E., Chen, P.B., Suido, H., Rey-
nolds, H.S., Zambon, J.J., Shlossman, M.,

13

38.

39.

40.

41.

42.

43.

44,

45.

Genco, R.J.:
among strains of Bacteroides gingivalis. J.
Periodont. Res., 24:192-198, 1989.

Shah, H.N., Sedden, S.V., Gharbia, S.E.:

Studies on the virulence properties and

Heterogeneity of virulence

metabolism of pleiotropic mutans of Por-
phyromonas gingivalis (Bacteroides gingi-
valis) W50. Oral Microbiol. Immunol., 4:
19-23, 1989.

Dudney, J.D., Neuvar, EX., Soberay, A H.:
Restriction endonuclease fragments poly-
morphysms of oral viridans streptococci,
compared by conventional and field-inver-
sion gel electrophoresis. J. Dent. Res., 71
(5): 1182-1188, 1992.

G.V., Chan, KH,

An investigation into the use of rest-

Kulkarni,
H.J.:

riction endonuclease analysis for the study

Sandham,

of transmission of mutans streptococci. J.
Dent. Res., 68(7): 1155-1161, 1989.

Loose, B.G., Van Winkelhoff, A.J., Dun-
ford, R.G., Genco, R.J., de Graaff, J,
Dickinson, D.P., Dyer, D.W.: A statistical
approach to the etiology of Porphyromonas
gingivalis. J. Dent. Res., 71(2): 353-358,
1992.

Syed, S.A., Loesche, W.J.:
human dental plaque flora in various trans-
port media. Appl. Microbiol., 23:638-644,
1972.

Loesche, W.J., Hockett, R., Syed S.A.:

Evaluation of Kanamycin as an aid in the

Survival of

isolation of Bacteroides melaninogenicus
from dental plaque. Arch Oral Biol,, 16:
813-815, 1971.

Westphal, O. and Jann, K.:

polysaccharide extraction with phenol water

Bacterial lipo-

and further application of the procedures.
Methods Carbohydr. Chem., 5:83, 1965.

Carmichael, J., DeGraff, W.G., Gazdar,



46.

47.

48.

49.

A.F ., Minna J.D. and-Mitchell, J.B.. Evalua-
tion of a tetrazolium-based semiautomated
colorimetric assay: Assessment of chemo-
sensitivity testing. Cancer Research., 47:
936-942, 1987.

Mosmann, T.. Rapid colorimetric assay for
cellular growth and survival: Application
to proliferation and cytotoxic assays. J.
Immunol. Method., 65:55-63, 1983.

0, M.A.,

and Waynemoss, O.:

Gordon, Guerrant, Lambert,

MA. Analysis of
short-chain acids from anaerobic bacteria
by high performance liquid chomatography.
J. Clin. Microbiol., 16:355, 1982,

Johansen, H., Olsen, [., and Kerekes, K.:
Differentiation between Bacteroides gingi-
and Bac-

valis, Bacteroides endodontalis

teroides asaccharolyticus by means of
HPLC analysis of non-derivatized free meta-
bolic acids.
42-25, 1988.

Kado, C.1,, and Liu, S.T.: Rapid procedure

Oral Microbiol. Immunol., 3:

14

50.

51.

52.

53.

for detection and isolation of large and

small plasmids. J. Bacteriol. 145:1365,
1981.
Wilson, K.. Preparation of Genomic DNA

from bacteria. In: Current Protocols in
Molecular Biology, FM Ausubel, R Brend,
RE Kingston, DD Moore, JG Seidman, JA
smith and K Strual, Eds., New York, NY:
Greene Publishing Associates and Wiley-
Interscience, John Wiley & Sons, pp. 2.4.1-
2.4.5.
s,

= g 2
AEH, &

=4 3] . Bacteroides forsyth-
us® YU B4l W mAwdol] Aah AP o
kx| a3 2] 1989 1 19(2) 1 46.
Okuda, K. and Takazoe, 1.. The role of
Bacteroides gingivalis in periodontal di-
sease. Adv. Dent. Res., 2(2): 260, 1988,
M.J., Archer, SY,,

G.R., Foster, R.A.: A comparative study of

Sommerman, Imm,

human gingival fibroblasts in vitro. J. Dent.
Res., 67(1).66-70, 1988.



— Abstract—

RELATIONSHIP BETWEEN VIRULENCE, METABOLIC ACID AND
GENETIC HETEROGENEITY OF PORPHYROMONAS GINGIVALIS

Kang - Ju Kim, Chong - Pyoung Chung
Department of Periodontology, College of Dentistry, Seoul National University

P. gingivalis has been implicated as a strong pathogen in periodontal disease and known to
have three serotypes of P. gingivalis. The purpose of this study is to investigate on the relation-
ship between virulence, metabolic acids and genetic heterogeneity of P. gingivalis.

P. gingivalis W50 standard strain and five strains of P. gingivali.rf serotype b Korean isolates
were used in this study.

For in vitro virulence test, lyophilized whole cell P, gingivalis were suspended, and sonicated
with ultrasonic dismembranometer. Sonicated samples were applied to cultured cells derived from
periodontal ligament, and cell activity was assayed with growth and survival assay.

The metabolic acids were also extracted, and determined by High Performance Liquid Chro-
matography. Pst I-digested bacterial genomic DNA was electrophoresed, and densitometric
analysis was performed to study the genetic heterogeneity.

All of the P. gingivalis serotype b produced butyric acid.

In cell activity study, butyric acid inhibited the cell activity irrespective of its concentration.

Densitometric analysis showed restriction fragment length polymorphism.

These results suggested that there existed heterogeneity of the metabolic acids and the

virulence of P. gingivalis and such heterogeneity might be related to genetic heterogeneity.

Key word: Porphyromonas gingivalis, serotype, sonic extract, metabolic acid, genetic hetero-

geneity
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