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Abstract : Out of 55 isolates from tooth infections, the majority were enteric strains.
Further, more than 90% of them exhibited multiple drug resistance. However, the
incidence of strains carrying transferable resistance was very low (<<2%). Therefore,
it is inferred that the source of these causal organisms could be the contaminated
water which exhibited a similar pattern of antibiotic resistance and transferability.
Such incidence of strains in the buccal cavity could facilitate the spread of resistance
to other sensitive strains of the nasopharynx.

1. Introduction

Tooth infections are mainly caused by gram positive nasopharyngeal flora
e.g. Staphylococcus aureus, Streptococcus pyogens.® In addition, it was
reported” that gram negative bacilli such as Klebsiella, Proteus and
Escherichia coli could bring about tooth infections. These organisms enter
_the mouth via contaminated food and water. Studies carried out® show that
the carrier rate of Klebsiella in the throat of a ‘“normal population” is high.
Enteric strains isolated from clinical samples, water sources and from rectal
swabs of normal healthy adults from this area exhibited a high incidence of
multiple resistance and significant percentages of transferable resistance to
most of the common antibiotics.? The presence of such enteric strains in the
nasopharyngeal region could render a greater chance for the rest of the sensi-
tive “normal flora” to acquire resistance. This study was carried out to assess
the incidence of plasmid mediated antibiotic resistance among enteric strains
isolated from tooth infections.

2. Materials and Methods

2.1 Collection of Samples

Tooth swabs were collected from patients suffering from tooth infections.
These swabs were collected from patients visiting private dental clinics and
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the dental clinic attached to the General Hospital, Jaffna. The samples were
collected by the dental surgeon in sterile peptone water using sterile swabs.
These swabs were incubated in peptone water at 37°C for 5h. Subsequently,
they were streaked on MacConkey agar medium and incubated for 15 h at
379C. Colonies appearing on these plates were subcultured and identified.?

2.2 Antibiotic Sensitivity Test

Isosensitest agar medium (oxoid) was used as the test medium. Bacterial
resistance to antibiotics were determined by the paper disc method.? A
single colony of the pure culture was suspended in 4.5 ml of 0.9% sterile
saline. This was diluted 1:10 in the same diluent (adjusted to) standard
turbidity and streaked evenly on the test medium using sterile absorbent
cotton wool swabs. The plates were incubated at 37°C for 15 min. This was
followed by the application of antibiotic discs on the inoculated surface and
the plates were left at room temperature (28°C) for 15 min. They were then
incubated for 15 h at 37°C. The diameter of the zone of inhibition was
measured using a vernier caliper. Selection plates were prepared by incorpor-
ating sulphamethoxazole (500 u g/ml) nalidixic acid (30 pg/ml) in isosensitive
test agar medium. The list of antibiotics used are given in Table 1.

Table 1 : List of Antibiotics used. 7

Antibiotics Amount of antibiotic
per disc

1. Nalidixic acid (NA) 0ug
2. Ampicillin | (Ap) 10ug
3. Chloramphénicol ‘ (Cm) 30 u g‘
4, Tetracycline (Tc) ' 30ug
5. Nitrofurantoin (N1) 30ug
6. Sulphamethoxazole - (Su) 232u g
7. Trimethoprim (Tp) 1.3ug
8. Erythromycin (Em) 7 15ug

9. Gentamicin (Gm) . 30ug
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2.3 R—Plasmid Transfer by Conjugation

E. coli K12 strain EC 1005 (met , nal" ) was used as the recipient strain.
This strain was supplied by Institute of Pharmaceutical Microbiology Univer-
sity of Uppsala, Sweden, (E. coli K12 met rif" ) was used as the recipient
when conjugation with nalidixic acid resistant donors was carried out. A
single colony of the recipient was suspended in 50 ml of Luria broth in
150 ml Erlmeyer flask. The broth was diluted to O.D. (optical density) of
0.23 at 600 nm in the same broth and incubated to O.D. 0.42 at the same
wavelength. 0.4 ml of this broth was mixed with the presumptive donor (in
0.2 ml of Luria broth) which was previously incubated for 1 h. The mixture
was incubated at 37°C for 15 h and transferred by a sterile multiple incu-
bator on to selection plates. The selection plates were incubated for 48 h and
colonies appearing on these plates were restreaked to individual colonies on
the same selection plates and subsequently tested for recipient auxotrophic
marker by culturing them on methionine supplemented minimal salt medium
M9. An antibiotic sensitivity test was carried out on these transconjugants
and transferable antibiotic resistance patterns were discerned.

3. Results

A total of. 55 aerobic gram negative bacterial strains was isolated from 53
tooth infections. The majority of the isolates (49%) were Klebsiella
(Table 2). The 55 isolates were found to exhibit resistance to more than one
antibiotic. The majority of the isolates were resistant to ampicillin-, sulpha-
methoxazole and trimethoprim. Further, significant amounts (58%) of the
isolates were resistant to nitrofurantoin. Though none of the isolates were
resistant to gentamicir. , a few were resistant to tetracycline and chloram-
phenicol. Thirty-four different resistance patterns were observed among
strains isolated from tooth infections (Table 3). Resistance patterns were
observed carrying resistance markers up to 8. Out of the different resistance
patterns exhibited by Klebsiella, resistance to ampicillin °, sulphamethoxa-
zole, nitrofurantoin and trimethoprim was predominant (37%). All isolates
of E. coli carried resistance to ampicillin ; sulphamethoxazole and trimetho-
prim. This particular combination of resistance genes was also observed
among Paracolon, Proteus and Klebsiella. All isolates exhibiting antibiotic
resistance were conjugated with E. coli K12 EC1005 (met , nal® ) and
selected with nalidixic acid (50 pg/ml)and sulphamethaxazole (500 ug/ml).
A Proteus strain carrying resistance to ampicillin , tetracycline, sulphame-
thoxazole, erythromycin, chloramphenicol, nitrofurantoin and trimetho-
prim was found to transfer resistance to sulphamethoxazole.
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Table 3. Frequency of antibiotic resistance patterns among enteric bacteria isolated
from tooth infections

Bacterial species Antibiotic Resistance patterns Number of Isolates

Klebsiella Ap—Tc—Su—Em—Cm—-Ni—-Tp ... ...
Ap—Su—Em—Ni-Tp............
Ap—Tc—Su—Tp. .. .. ..........
Ap—Su-Ni—Tp...............
Ap—Su—Tp ... ... ... ... ...
Ap—Su~-Em.................
SuU—Ni—TP. . « o e v v eieee e e
Ap—Su—Ni. . . .. ... .o 0o

WHERNDERNO =W

26

Proteus ' Ap—Tc—Su—Em—Cm—Ni-Tp . ... ..
Ap—Su—Em-Tp ..............
Ap—Tc—Su—-Ni. ..............
Su—Em—-Ni—-Tp. . ... ..........
Ap—Su—Ni—-Tp. .. ............
Cm—Ni—Tp— . . .. ..t iinn.
Ap—Ni—-Tp . .. ... ... .. ......
Su—Em-Tp .. ... ... .. ."v....

10

|»—n>—-»4r-tn-u—a>-ar-»—w-

Paracolon Ap—Su—Tp .................

[ /2]

c

|

-

o
nowouon
l»—nv-m»-

Alcaligenes Na—Ap—Tc—Su—Em—Cm—Ni—Tp. . . .
Ap—Su—-Cm—-Ni-Tp............

|»—l>—l
N

Escherichia coli . Ap—Su—Tp .................

o
w

- Pseudomonas Na—Ap—Tc—Su—Em—Cm—Ni—Tp. . . .

1]
—
-

Unidentified Ap—Su—Cm—Ni—-Tp............
CAp—Ni-Tp . ................
CApP-SuL L Lo

Wn o nu
|NH»—AH;—

Grand Total . 54




232 T. Vinayagamoorthy
4. Discussion

Incidence of multiple drug resistance strains among tooth infections suggest
that these organisms could have originated from antibiotic loaded environ-
ments. Such environments could be either the clinical source, human or
animal intestinal flora. Further, these isolates share common resistance
patterns with that of the corresponding strains isolated from water sources.®
Earlier studies 2showed that the resistant enteric strains isolated from water
sources did not transfer their resistant traits to sensitive strains. Non-
transferability of these resistant genes could be due to the loss of transfer
genes responsible while they are in a non-selective medium such as water. A '
similar phenomenon was observed among the isolates from tooth infections
where inspite of the high incidence of resistant isolates only one out of 55
isolates transferred these resistance genes to sensitive strains. This further
shows that tooth infections could also be caused by resistant enteric strains
of human origin and could spread in the community via contaminated water.

Recently it has been reported that R-plasmid transfer by conjugation
could occur between Staphylococcus and E. coli.l The presence of a high
incidence of resistant strains in the nasopharyngeal region could increase the
chances of other sensitive normal flora such as Neisseria, Staphylococcus,
Streptococcus acquiring such resistance. The non-parental use of antibiotics
during tooth extraction ‘as a prophylactic agent could remove the normal
sensitive organisms from the nasopharynx and their place could be occupied
by resistant enteric strains, thus bringing about chronic soreness. Stabiliza-
tion of strains like Klebsiella flexenert in the nasopharynx could render the
chance of the individual suffering from pneumonia caused by the same
. organism.

Thus steps should be taken to prevent the access of enteric strains to
the mouth and nasopharynx. This could be achieved by the use of treated
water and maintaining high standards of personal hygiene. Further the use of
antibiotics in the community should be reduced so that the incidence of
resistant strains would be low.
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