
Porphyromonas gingivalis is an asacch-
arolytic gram-negative anaerobic rod that
forms greenish-black pigmented colonies

on blood agar plates. It is distinguished
from other pigmented gram-negative rods,
e.g. Prevotella species, by its haemagglu-

tinating activity and lack of auto-fluores-
cence in UV-light (34, 35). It is further
characterized and differentiated from other
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This study was conducted to reveal phenotypic, serological subtypes and antibiotic
susceptibility among fresh isolates of Porphyromonas gingivalis in a Swedish population
with periodontitis and periodontal abscess. Fifty-five subgingival strains were isolated
and tentatively designated as P. gingivalis from 55 consecutive paper-point samples taken
from 51 patients with periodontitis (at least one site with >6-mm pocket depth) in Sweden
and were sent in for microbiological evaluation. Eight P. gingivalis strains from
periodontal abscesses were also included. Four P. gingivalis strains served as reference
and another four type strains were included. The strains were characterized by colony
morphology, biochemical tests, enzyme profile, gas–liquid chromatography and antibiotic
susceptibility. The strains were further characterized for whole cell protein profiles using
sodium dodecyl sulphate–polyacrylamide gel electrophoresis (SDS–PAGE) and were
identified to serotype by specific monoclonal antibodies. Among the 55
P. gingivalis strains 35 had smooth (S), 13 rough (R) and seven semi-rough colony
morphologies. All strains were phenotypically homogeneous in biochemical tests,
enzyme profile and antibiotic susceptibility. All strains produced phenylacetic acid and
a-fucosidase. Almost all (96%) of the subgingival strains, but relatively fewer (62%) of
the abscess strains, belonged to serotype A. Two subgingival and three abscess strains
were classified as serotype B. No specific SDS–PAGE protein profiles were recorded for
the two serotypes. The P. gingivalis strains from Swedish periodontitis cases showed
homogeneity in terms of biochemical phenotypes and antibiotic susceptibility patterns.
The strains fell into two serotypes, of which serotype A predominated in the periodontitis
cases and serotype B was overrepresented in periodontal abscesses.
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2Department of Oral Microbiology and General
Immunology, Institute of Oral Biology,
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Porphyromonas species by its production
of phenylacetic acid. P. gingivalis has been
strongly associated with deep periodontal
pockets and considered a potential cause
of periodontal disease progression (3, 15,
37). It expresses a number of unique
potential virulence factors, e.g. fimbriae,
capsule, proteinases and other enzymes
with a potential impact on its pathogenicity
(16).
Considerable heterogeneity among iso-

lates, including variable pathogenicity in
experimental animal models has been
noticed (4, 10, 11, 28, 38). One group of
strains, represented by the type strain
ATCC 33277, led to abscesses with a
rather local appearance, while another
group, represented by the strains W50
and W83, formed spreading abscesses
which often caused the death of the
animals by sepsis. It is not known with
what frequency these two pathogenic
groups occur among periodontitis patients
and to what extent the observed differ-
ences in virulence correlate with the dis-
ease severity. This is partly explained by
the lack of phenotypic markers that could
disclose these virulence subtypes.
Attempts have been made to correlate

the pathogenicity in animal test systems
with the expression of various surface
antigens. Laine et al. (18) showed that
P. gingivalis could be classified into six
novel serotypes based on different capsular
polysaccharide antigens (serotype K1–6).
The presence of non-K typable strains were
common, however the presence/absence of
a capsule could not fully explain the
difference in pathogenicity (19, 21). Parent
et al. (32) and Naito et al. (27) demonstra-
ted antigenic diversity of P. gingivalis,
thereby confirming the results of Laliberte
and Mayrand (22). By using cross-immu-
noelectrophoresis with polyclonal anti-P.
gingivalis antibodies, it was possible to
recognize two groups of isolates, of which
one had a comparatively higher pathogenic
potential. The less virulent group included
the reference strain ATCC 33277 and
harboured mainly strains isolated from
healthy patients. These results were further
substantiated by Gmür et al. (9) using
monoclonal antibodies (mAbs) which
grouped P. gingivalis into two serotypes
whereby one group (serotype A) again
included the less virulent strain ATCC
33277 and the other group (serotype B)
contained the two related and more virulent
strains W50 and W83. So far, serotype B
has been found only infrequently in clinical
material (8) and the prevalence of this P.
gingivalis subtype in periodontally dis-
eased patients is not known.

This study was conducted to reveal
phenotypic subtypes, mAb-defined sero-
types and antibiotic susceptibility among
fresh subgingival isolates of P. gingivalis
from patients of a homogeneous Swe-
dish Caucasian population with chronic
periodontitis or acute periodontal absces-
ses.

Material and methods

Bacterial strains

Fifty-five P. gingivalis strains (labelled
PgS 1–55) were isolated from 55 positive
consecutive samples sent in from perio-
dontal specialist clinics in the west and
southern part of Sweden for microbiolo-
gical evaluation in the Laboratory of Oral
Microbiology at Göteborg University.
The samples were taken from 52 Swedish
Caucasian patients with at least one site
exhibiting >6-mm pocket depth. In four
patients the P. gingivalis strains were
isolated from two different deep pockets
of the same patient. The patients had
undergone their initial treatment with
mechanical debridement, professional
tooth cleaning and hygiene instruction,
however the sampling sites were regarded
as ‘refractory’ to the initial treatment.
The patients had taken no antibiotics in
the 6 months before the sampling occa-
sion. Additionally, eight P. gingivalis
strains (labelled PgA 1–8) were isolated
from periodontal abscesses (13). Further-
more, two strains of P. gingivalis, OMGS
769 and OMGS 788, isolated from
Kenyans (5), and one isolate (OMGS
984) from a mucosal scraping (dorsum of
the tongue) from a patient without peri-
odontitis, and one strain (OMGS 673)
isolated from an infected necrotic root
canal were included as reference strains.
Altogether 67 own isolates of P. gingi-
valis were used for the phenotypical
characterization.
P. gingivalis FDC 381 or ATCC 33277

and W83 or W50 were used as type
strains. Moreover, Porphyromonas endo-
dontalis (OMGS 926; formerly B11a-e
from G. Sundquist, Umeå, Sweden) and
one strain of Prevotella intermedia
(OMGS 969) were included.

Isolation and preliminary identification to

species level

The subgingival samples were collected
with three paper points inserted simulta-
neously into the same periodontal pocket
and left in place for 15 s. The paper points
were removed at the same time, immedi-
ately transferred into transport medium

VMGA III (Viability Medium Göteborg
Anaerobic III according to Möller, 24) and
processed in the laboratorywithin 24 h. The
samples were thoroughly mixed and seri-
ally diluted to 10)4 using VMG I (Viability
Medium Göteborg I according to Möller,
24). Then, 0.1 ml of each dilution was
uniformly distributed onto Brucella agar
plates (BBL, Microbiology Systems Coc-
keysville, MD) enriched with 5% defibrin-
ated horse blood, 0.5% haemolysed horse
blood and 5 mg/ml menadione.
The plates were analysed after 7–9 days

of anaerobic incubation in jars using the
hydrogen combustion method (25).
Representative pigmented colonies were
subjected to Gram-stain procedures;
moreover, red auto-fluorescence under UV
light (360 nm) and agglutination of red
blood cells were evaluated by titration (34).
P. gingivalis was tentatively identified as

gram-negative anaerobic rods forming
pigmented colonies, with the ability to
agglutinate red cells and without auto-
fluorescence at 360 nm. Based on colony
morphology at primary isolation and at
subcultivation, the following colony
morphotypes were distinguished:
S ¼ smooth, R ¼ rough or SR ¼ semi-
rough (intermediate variants).

Gas–liquid chromatography

Bacterial metabolic products formed in
peptone yeast medium (Bacto Yeast
Extract, Becton Dickinson and Company,
Sparks, MD) with 1% glucose were evalu-
ated using a gas–liquid chromatograph with
a flame ionization detector (Sigma 2B,
Perkin-Elmer, Norwalk, CN) as outlined
in the Virginia Polytechnic Institute manual
(14). The glass column of the chromato-
graphwas packedwith 5%AT 1000 (Altech
Associates, Deerfield, IL) on chromosorb
GHP 100/120 mesh (Johns-Manville, Den-
ver, CO). The carrier gas was nitrogen
(30 ml/min), the injection port temperature
was 150�C and the oven temperature was
120�C.Onemicrolitre of the ether-extracted
or methylated samples was used, and the
results were compared with standard solu-
tions of volatile fatty acids (14).

Biochemical tests

The peptone-yeast medium broth (Becton
Dickinson) was used as the basal medium
for analyses of fermentation of carbohy-
drates and derivates by P. gingivalis strains
(14). The preparation and inoculation of
fermentation tubes were carried out
according to the Virginia Polytechnic
Institute manual (14).
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Enzymatic profiles

The API-ZYM colorimetric kit system
(API System, Bio-Merieux, Marcy l’Eto-
ile, France) for detection of enzymes was
used with all strains according to the
manufacturer’s directions. Colour reac-
tions were read from grade 0 to 5, whereby
0 indicates no enzyme activity, 1 and 2
indicate weak activity, and 3–5 indicate
strong, significant enzyme activity.

Antibiotic susceptibility

Both the disc-diffusion (for primary screen-
ing) and the agar plate dilution [for mini-
mum inhibitory concentration (MIC)
determination] methods (14) were used
for antibiotic susceptibility testing of the
59 periodontitis and reference strains. Sus-
ceptibility was tested to the following
antibiotics: penicillin-G, isoxapenicillin,
ampicillin, tetracycline, erythromycin, met-
ronidazole, clindamycin, oxytetracycline,
kanamycin and tinidazole, all obtained
from Sigma (St Louis, MO). The eight
strains isolated from periodontal abscess
were tested against penicillin-G, isoxapen-
icillin, ampicillin, tetracycline, erythromy-
cin, metronidazole and clindamycin using
the E-test (Biodisk, Solna, Sweden).

SDS–PAGE whole protein profiling

Sodium dodecyl sulphate–polyacryamide
gel electrophoresis (SDS–PAGE) was per-
formed in a mini-protean unit (Bio-Rad
Laboratories, Sundbyberg, Sweden) at
200 V for 45 min by using a vertical
0.75-mm-thick slab gel containing 7.5%
(weight/weight) polyacrylamide. Bacterial
samples were prepared by whole-cell
sonication at 50 W for 1 min. Extracts
were then boiled in sample buffer (17) for
5 min. After electrophoresis, the gel was
stained with Coomassie brilliant blue

R-250; myosin (200 kDa), b-galactosidase
(116 kDa), phosphorylase b (97 kDa),
bovine plasma albumin (66 kDa), ovalbu-
min (45 kDa) served as high range marker
proteins (Bio-Rad standard).

Subtyping with mAbs

Hybridoma culture supernatants containing
mAbs 50BG2.1, 60BG1.3 or 48BG1.1
with specificity for P. gingivalis (9) were
used to subtype the subgingival and
abscess isolates. The strains FDC381 and
W83 were used as references for serotypes
A and B, respectively (9). Subtyping was
performed by indirect immunofluorescence
as described previously (40). Serotype B
was defined by a positive reaction with
mAb 50BG2.1, while serotype A strains
reacted with 60BG1.3 or 48BG1.1 only.

Results

Colony morphology

On primary isolation of P. gingivalis,
colony pigmentation over 7 days of incu-
bation varied among the 55 subgingival
strains from yellowish-green to black. The
majority of colonies were greenish-black.
Ten of the 55 subgingival P. gingivalis
strains were identified as rough (R) and
were described also as strongly adherent to
the agar surface. Additionally, three strains
could be described as semi-rough (SR).
There was no relation between the R and
SR growth patterns and pigmentation. All
eight strains from abscesses had smooth
colony morphology.
At isolation, 45 strains were selected

based on the absence of auto-fluorescence
under long-wave UV-light and 22 were
selected because of a positive haemagglu-
tination reaction. When these procedures
were applied to all isolated strains and two
type strains of P. gingivalis (FDC381 and
W83), all strains were auto-fluorescence

negative and red cell agglutination positive
(Table 1). However, 12 strains (six of them
R-strains and the type strain W83) showed
a slightly weaker agglutination activity
(<1/1000) than the rest. P. endodontalis
OMGS 926 showed weak (1/16) agglutin-
ation activity and P. intermedia OMGS
969 showed no agglutination activity; both
strains showed red-orange auto-fluores-
cence.

Biochemical reactions

All P. gingivalis strains, including the type
strains, were negative for nitrate reduction,
showed a positive reaction for indole and
gelatinase and most strains could proteo-
lyse milk (Table 2). All isolates, except the
P. endodontalis and P. intermedia reference
strains, produced phenyl acetic acid.

API-ZYM

The results of the enzyme profile on the
API-ZYM strip of the 55 subgingival and
eight abscess strains are shown in Table 2.
All P. gingivalis strains showed positive
alkaline and acid phosphatase and all
revealed a positive trypsin and N-acetyl-
b-glucosaminidase reaction. Other enzyme
activities were weak or absent. Both P.
endodontalis and P. intermedia were
negative for trypsin and N-acetyl-b-glu-
cosaminidase.

Antibiotic susceptibility tests

All strains of P. gingivalis were sensitive
and gave wide inhibition zones upon
exposure to penicillin G, tetracycline,
ampicillin, clindamycin, metronidazole,
tinidazole and erythromycin using the
antibiotic disc method.
The susceptibilities of the strains for

antibiotics by the agar dilution method are
presented in Fig. 1. Generally, all P. gingi-

Table 1. Biochemical testing of 67 Porphyromonas gingivalis strains (55 strains from periodontitis, eight strains from abscess, two type strains), one
Porphyromonas endodontalis and one Prevotella intermedia strain

Biochemical

P. gingivalis (periodontitis) P. gingivalis

P. endod.
(OMGS926)

P. int.
(OMGS969)

S-strains
(42)

SR-strains
(3)

R-strains
(10)

Abscess
(8)

Type strains

W83 381

UV-fluorescence ) ) ) ) ) ) + +
Agglutination of sheep
red blood cells

+ (5 weak)1 + (1)1 + (6)1 + + + Weak (+) )

Fermentation of glucose ) ) ) ) ) ) ) +
Nitrate of nitrate ) ) ) ) ) ) ) +
Indole + + + + + + ) )
Milk proteolysis + (101) + + (1)1 + + + ) )
Gelatinase + + + + + + + Weak (+)
Phenyl acetic acid production + + + + + + ) )
1Number of strains with weak reaction in brackets.
P. endod.; Porphyromonas endodontalis; P. int., Prevotella intermedia.
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valis strains tested showed an overall
susceptibility to all tested antibiotics except
for kanamycin, for which all strains showed
a susceptibility of 100 lg/ml or more
(Fig. 2). One strain showed reduced sensi-
tivity for penicillin G (MIC 1 lg/ml), four
strains showed reduced sensitivity for amp-
icillin (MIC >0.5 lg/ml) and nine strains
showed reduced sensitivity for clindamycin
(MIC >0.1 lg/ml), which differed with at
least one dilution step from the majority of
strains. However, none of these strains were
considered resistant to those antibiotics
using a cut-off point of 4 lg/ml. The P.
intermedia strain OMGS 969 was sensitive
to kanamycin (MIC 0.5 lg/ml).

SDS–PAGE protein profiling

The 55 subgingival P. gingivalis isolates
and the type strains FDC 381 and W83
were divided into six major protein groups
(Groups Ia to IId) based on protein band-
ing patterns (Fig. 3). Most of strains
belonged to Groups Ia and IIa respectively.
The SDS–PAGE groups corresponded nei-
ther to colony morphology groups (S, R or
SR groups) nor to the serotype classifica-
tion (see below).

Serotype classification using mAbs

All strains reacted positively with mAbs
60BG1.3 and 48BG1.1, including P. gin-
givalis reference strains FDC381 and
W83. Three strains W83, PgS 3 (OMGS
789), and PgS 10 (OMGS 719) reacted
positively with 50BG2.1, indicating their
identity as serotype B (Table 3). Among

the eight abscess strains, three strains
(37%) were identified as serotype B.

Discussion

This study has confirmed a considerable
homogeneity in phenotypic characteristics
and antibiotic susceptibility among
P. gingivalis isolates, allowing easy differ-
entiation from other black-pigmented spe-
cies. The colony morphology can differ
from smooth to rough but subtypes could
not otherwise be distinguished phenotyp-
ically or by their SDS–PAGE banding
pattern. The P. gingivalis isolates were
mainly classified as serotype A; only two
of 55 (4%) Swedish periodontitis isolates
and three of eight (38%) abscess isolates
fell into serotype B.
The 55 P. gingivalis isolates from Swe-

dish periodontitis cases showed a strong
homogeneity in the biochemical tests.
Thus, they were all haemagglutinating,
produced phenylacetic acid and were pos-
itive for trypsin-like activity in the API-
ZYM test (33). None showed red/orange
fluorescence in UV-light. The P. inter-
media and P. endodontalis strains were
easily identified, which confirms that the
phenotypic characterization is reliable for
the identification of P. gingivalis to the
species level. It can be concluded that P.
gingivalis easily distinguished from other
black-pigmented species based on the
phenotypical characteristics, however no
biochemical subgroups were disclosed.
The antibiotic susceptibility patterns of

the P. gingivalis strains also confirmed
previous reports (29, 31). Antibiotics have

commonly been used by dental practition-
ers in Sweden as an adjunct to non-
surgical and surgical periodontal treatment
during the last couple of decades. Tetra-
cycline was used initially and later amox-
icillin/ampicillin and metronidazole (often
in combination) were used as the drugs of
choice (2, 36, 41). Applebaum et al. (1)
have reported that antibiotic resistance has
been developed against anaerobic micro-
organisms (e.g. Prevotella spp. and Fuso-
bacterium spp.). A higher frequency of
resistance in subgingival anaerobic bac-
teria has been reported in Spain than in the
Netherlands with its more restricted anti-
biotic prescriptions (39). However, in
neither of these two countries were resist-
ant strains of P. gingivalis found against
the most commonly prescribed antibiotics
in periodontal treatment. Although it was
not possible to obtain reliable information
on the antibiotic intake during the past
20 years among the patients in the present
study, no resistance was found among the
P. gingivalis isolates against those antibi-
otics commonly used in the treatment of
periodontal disease (penicillin, amoxicil-
lin, tetracycline, clindamycin and metroni-
dazole). So far, plasmids in P. gingivalis
against these antibiotics have not been
reported (30). It can be concluded that the
ability for P. gingivalis to develop antibi-
otic resistance is limited.
Many gram-negative rod-shaped bac-

teria can grow in smooth and rough colony
forms on agar plates. The smooth form has
been related to the length of the polysac-
charide side chain of lipopolysaccharide
(O-antigen) or the presence and thickness

Table 2. Enzymatic characterization of 67 Porphyromonas gingivalis strains (55 subgingival isolates, eight strains from abscess and two type strains),
one Porphyromonas endodontalis and one Prevotella intermedia strain by the API-ZYM test

Enzyme reaction

P. gingivalis (periodontitis) P. gingivalis

P. endod. (1) P. int. (1)Strong (3, 4, 5) Weak (1, 3) No (0)
Abscess
(8)

Type strains
(W83, 381)

Alkaline phosphatase 57 2 0 + +a + +
Butyrate 0 48 11 w w w )
Caprylate 0 47 12 w w ) )
Myristase 0 0 59 ) ) ) )
Leucine aminopeptidase 0 1 58 ) ) ) )
Valine aminopeptidase 0 0 59 ) ) ) )
Cystein aminopeptidase 0 0 59 ) ) ) )
Trypsin 57 2 ) + + ) )
Chymotrypsin 0 1 58 ) ) ) )
Acid phosphatase 50 9 0 + + + +
Phosphoaminidase 0 38 21 w w w )
a-Galactosidase 0 0 59 ) ) ) )
b-Galactosidase 0 2 57 ) ) ) )
b-Glucuronidase 0 0 59 ) ) ) )
a-Glucosidase 0 1 58 ) ) ) )
N-acetyl-a-glucose aminidase 53 6 0 + + ) )
a-Mannosidase 0 1 58 ) ) ) )
a-Fucosidase 0 1 58 ) ) ) )

‘+’ denotes strong activity corresponding to 3, 4 and 5; ‘w’ denotes (1, 2) and ‘–’ denotes no activity (0).
P. endod.; Porphyromonas endodontalis; P. int., Prevotella intermedia.
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of a capsule. Consequently, the rough
forms have a shorter polysaccharide chain
or a capsule that is thinner or absent. A
variation in virulence may therefore exist
between the two morphotypes. Laine et al.
(19) have reported on the serological
classification of P. gingivalis using K
antigens; they found that although many
strains could be typed, a substantial num-

ber were K-antigen non-typable, indicating
the presence of no or a very thin capsule. R
forms of P. gingivalis are not K-antigen
typable (20). The R-strains in the present
study were all mAbs serogroup A strains
and did not show any distinctive pattern in
SDS–PAGE. It was not possible to con-
clude whether the R-forms were antigen-
ically different from the S-forms and it is

not possible at this stage to explain the
appearance of rough colony morphology
in P. gingivalis.
In the serological classification of

P. gingivalis antigens other than the K-
antigens have been used, however the
serology is far from clear because of
variations in either the antigen expression
or the methods used. Using mAbs, Gmür

Fig. 1. Antibiotic susceptibility of 67 Porphyromonas gingivalis strains tested with the agar dilution method and E-test.
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et al. (9) described two antigenically dis-
tinct types (A and B) that could possibly
be identical to the two types reported by
Fisher et al. (7). Later, a third serotype (C)
was identified which seemed restricted to
P. gingivalis isolates from Pima Indians
native in Arizona, USA (7, 42). Notably,
the commonly used virulent strains W50
and W83 reacted with the serotype
B-specific mAb 50BG2.1, while FDC
381 and ATCC 33277 fell into serotype
A. This former pair of strains has been
found to be of the same genotype and
eventually may have derived from the
same patient and clone, although the
source of the primary isolation of the two
strains is unclear. The original speculation
that the mAb-defined serotypes could
coincide with the aforementioned viru-
lence groups causing either spread or
localized subcutaneous infections in mice,
failed in the sense that certain serotype B
strains (e.g. 274 from G. Sundqvist, Umeå,
Sweden) produced a local infection and
certain serotype A strains (e.g. B262)
produced spread infection (8). Nagata
et al. (26) used a different serological

system to subtype P. gingivalis and found
that enzyme activity of P. gingivalis was
unrelated to the serological classification.
However, phenotypic classification of
P. gingivalis related to the mAb serotypes
A and B failed in the present study.
In this study, only two strains of the 55

subgingival P. gingivalis strains fell into
the serotype B, which shows that this
serotype occurs only sparsely among Swe-
dish periodontitis cases. This confirms the
report by Gmür (8) who failed to detect
serotype B-specific P. gingivalis isolates in
subgingival plaque samples. Conclusively,
strains of P. gingivalis serotype A are
generally represented in cases of chronic
periodontitis. We do not currently know if
serotype B is more commonly found in
other populations or if it is just an
uncommon finding worldwide. The two
Kenyan isolates both fell into serotype A.
Interestingly, serotype B was more

common among the periodontal abscess
isolates, although only eight strains were
investigated. It should also be mentioned
that one of the isolates (PgS3) of the
subgingival isolates was from a diabetes
patient and a site with a severe periodontal
destruction all the way down to apex. This
at least indicates that the serotype B in fact
may include more virulent isolates sam-
pled from more active periodontal lesions.
It was not possible in this study to find

any SDS–PAGE protein banding pattern
that correlated with the mAb serotypes.
Ebersole and Steffen (6) demonstrated
quite distinctive patterns for the three
P. gingivalis strains (ATCC 33277, W50
and A7A1–28) representing serotypes A,
B and C of Fisher et al. (7), respectively. A
multiple serotype response was detected in
the humoral antibody level in periodontitis
cases and indicated that several cross-
reacting antigens in the cell wall or outer
membrane are involved in the immune
response (6). It is also possible that these
three type strains are not represented by a
serotype SDS–PAGE protein-banding pat-
tern in general.
In conclusion, this study has demon-

strated that P. gingivalis strains isolated
based on their colony morphology, haem-
agglutinating ability or level of non-fluor-
escence were correctly classified as
P. gingivalis; heterogeneity in colony
morphology was not related to any other
phenotypical, antigen or SDS-protein
banding patterns. The P. gingivalis strains
showed a strong homogeneity in bio-
chemical tests and susceptibility to anti-
biotics. The use of mAbs revealed the
majority of strains to be serotype A and
only two subgingival and three periodontal

Fig. 3. SDS–PAGE protein profiles of Porphyromonas gingivalis strains (lanes 1–7). Lane M
indicates protein markers. A and B indicate serotype.

Table 3. Identification of Porphyromonas gingivalis isolates with serotype specific monoclonal
antibodies

Strain Serogroup A Serogroup B

Type strains 1 (ATCC 33277) 1 (W83)
Reference strains 4 0
Subgingival strains
(periodontitis)

53 2

Abscess strains 5 3

Fig. 2. Antibiotic susceptibility of 59 Porphy-
romonas gingivalis strains tested with the agar
dilution method for oxytetracycline, kanamycin
and tinidazole.
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abscess strains were serotype B. A con-
siderable heterogeneity at the genotype
level has been reported (23) and an
association with some genotypes and
virulence is indicated (12). Further studies
on the genotypes and specific virulent
biotypes are suggested for the isolates
presented in this study.
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