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criteria for inhibition
Table 1. Susceptibility
acid, flumequine,
agents nalidixic
ciprofloxacin,
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enrofloxacin,
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ciprofloxacin,
ampicillin, tetracycline
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campylobacter
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isolates

29 (29%)
23 (35%)
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NS
Multiple resistance||
* DWA,
poultry abattoir drain water, which is drained on sewage purification plant SPA;
SPA, sewage purification plant A; SPB, sewage purification plant B, without meat-processing
industries in its drainage area.
t Two-tailed x2 test.
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? Resistant to the quinolones tested.
|| Resistant to more than one antimicrobial agent, considering the quinolones as one
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of campylobacter
were tested by the two-tailed
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of campylobacter
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and 32 C. coli isolates
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All quinolonesf
Ampicillin
Tetracycline
Erythromycin
* Two-tailed

x2 test.
t Cross-resistant to nalidixic acid, flumequine,
J NS, not significant.

ciprofloxacin

and enrofloxacin.

40

40

CIP

NA
30

30

20

20

10

10

lltE
a.rfi^iu
6 9 12 15 18 21 24 27 30 33 36 39 42 >45

.^ii^ij^rMiiii.riiKiiiiiiJiiiiiiiiiiiiLririi^n
9 12 15 18 21 24 27 30 33 36 39 42 >45
40

ENRO
30

20

10

0
6 9 12 15 18 21 24 27 30 33 36 39 42 >45

jJMM
iULiyy
6 9 12 15 18 21 24 27 30 33 36 39 42 >45
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Fig. 1. Population distributions of antibiotic susceptibility (as measured in inhibition
zone diameters) of 617 poultry and 209 aquatic campylobacter isolates to nalidixic acid
(NA), flumequine (UB), ciprofloxacin (CIP), and enrofloxacin (ENRO). ?, aquatic
isolates; 0, poultry isolates.
Resistance
to nalidixic
and enrofloxacin
acid, flumequine,
shown).
ciprofloxacin
was significantly
lower among SPB isolates.
have a similar chemical
Quinolones
structure
and therefore,
cross-resistance
these agents
is often observed
against
resistance
to all quinolones
was lower among
the aquatic
[14]. In this study
isolates
from
SPA
and SPB
than
DWA
isolates.
to
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Susceptibility
ampicillin,
tetracycline,
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sources.

and erythromycin

did not differ between

the isolates

from

and
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others

"
6 9 12 15 18 21 24 27 30 33 36 39 42>45
6 9 12 15 18 21 24 27 30 33 36 39 42>45
Inhibition zone (mm)

6 9 12 15 18 21 24 27 30 33 36 3942 >45
Inhibition zone (mm)
Fig. 2. Population distributions of antibiotic susceptibility (as measured in inhibition
zone diameters) of 617 poultry and 209 aquatic campylobacter isolates to ampicillin
(AMP), tetracycline (TE) and erythromycin (E). ?, aquatic isolates; 0, poultry
isolates.
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from all three
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were
identified
as C.
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to
the
32
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to tetracycline
C. coli species (Table 3). C. coli isolates
(P <
and
to
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to
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a
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to more than
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ciprofloxacin,
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method.
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in the investigation
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from
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of the poultry isolates obtained
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purification
plant SPA may
in
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water,
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used in veterinary
medicine.
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and tetracycline
Quinolones,
ampicillin
Resistance

lower
and ciprofloxacin
was significantly
acid, flumequine,
from sewage purification
plant SPB. This municipal
plant does
the above
water from meat-processing
industries,
supporting

to nalidixic

among the isolates
not receive
drain

the
between
Resistance
to enrofloxacin
did not differ significantly
hypothesis.
three sources, though a trend towards a lower enrofloxacin
resistance
SPB
among
This was in contrast
with the almost
isolates
was observed.
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complete

and colleagues
cross resistance
reported
quinolone
by Jacobs-Reitsma
and tetracycline
resistance
did not differ significantly
among the
was
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tested.
resistance
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Erythromycin
significantly
in comparison
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[14]. Ampicillin
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[14]
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The resistance
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and ampicillin
did not differ among the aquatic C.
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is
at
variance
with the observations
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isolates,
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to
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C.
coli
isolates
were
more
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[13, 14].
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and
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method
described
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is high (data not shown).
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treatment
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