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SUMMARY
Background: Though Campylobacter enteritis is a self-limiting
disease, antimicrobial agents are recommended for extraintestinal
infections and for treating immunocompromised persons.
Erythromycin and ciprofloxacin are drugs of choice.  The rate of
resistance to these drugs is increasing in both developed and
developing countries thus compromising their use in therapy.
Continued surveillance of resistance pattern is necessary to
guide rational use of antimicrobial agents in therapy when such
are indicated.
Objective: This study aims at determining the resistance of
Campylobacter jejuni/coli to common antimicrobial agents.
Methods: Campylobacter jejuni/coli recovered from cases of
childhood diarrhoea in Ilorin, Nigeria were studied. All the
organisms were isolated by standard techniques using the
Butzler-type medium and they were preserved in 15% glycerol
cryopreserve medium.  The in-vitro antibiotic susceptibility
testing for all organisms was performed by employing the Kirby-
Bauer disc diffusion method.  Production of beta-lactamase by
the isolates was determined by the starch paper technique.
Results: High level resistance to cotrimoxazole, ceftriaxone, and
ampicillin were 96%, 84% and 68% respectively.  On the other
hand none of the isolates had any evidence of resistance to
erythromycin and ciprofloxacin.  Only one of the 25 isolates
tested produced beta-lactamase.
Conclusion:  Campylobacter jejuni/coli are susceptible to
firstline dugs, erythromycin and ciprofloxacin.  However high
level resistance to other agents portends a possibility of transfer
of acquired resistance and the need for continuous surveillance
of resistance pattern.
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INTRODUCTION
Campylobacter jejuni and related organisms are

important human pathogens causing acute human enterocolitis1.
Despite their wide occurrence, Campylobacter species were
not recognized as a cause of diarrhoea in humans until 19572

and their impact in terms of sheer numbers of human infections
emerged only in the past 25 years3. Campylobacter is now the
most commonly reported bacterial cause of gastrointestinal
infection in the United States, England and Wales, and
Australia4. Reports from Africa have also shown that these
organisms are highly prevalent enteric pathogens especially in
children5. Species are microaerophilic gram-negative bacilli. The
organisms can colonize the intestinal tract of many animals
including poultry, cattle and swine without causing illness, and
is transmitted via contaminated food and water6.  Ingestion of
C. jejuni can cause diarrhoea associated with abdominal pain
and vomiting.  The disease is self-limiting, lasting 3-5 days, but
in some cases it can persist for 2 weeks or longer, whereas
bacteraemia has occasionally been reported. Post-infection
complications associated with a preceding C. jejuni infection
are rare, and consist mainly of neurological immunopathologcal
disorders, such as Gullain-Barre syndrome7.

Most Campylobacter enteric infections being self-
limiting do not require antimicrobial drug treatment.  However
antimicrobial drug therapy is justified for severe and long-lasting
infections or in immunocompromised patients8.  When indicated,
a macrolide such as erythromycin is the antimicrobial of choice.
Ampicillin, co-amoxiclav and fluoroquinolones are recommended
alternative therapies9. Resistance of Campylobacter to
antimicrobial agents has increased substantially during the past
2 decades and has become a matter of concern in severe human
infections8.

Recently we gave the first known report of
Campylobacter jejuni/coli from Ilorin, Nigeria 10.  In the present
article we describe the antimicrobial resistance pattern as well
as beta-lactamase production in the local strains.

MATERIALS AND METHODS
Twenty five isolates of Campylobacter jejuni/coli from

children aged 0-36 months, with diarrhoea were tested for their
susceptibility to antimicrobial agents. All organisms were
isolated using Butzler-type medium 11.  They were identified as
Campylobacter jejuni/coli by being spiral, gram-negative,
motile, oxidase positive, catalase positive, growing at 370C and
420C but not at 250C.  The isolates were stored in a 15% glycerol
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cryopreserve medium containing ferrous sulphate, sodium
metabisulphite and sodium pyruvate (FBP) (Oxoid Ltd. London,
U.K) and kept frozen until the susceptibility testing was done.

Antimicrobial Susceptibility Testing
The in-vitro antibiotic susceptibility testing for all the 25

isolates was performed by employing the Kirby-Bauer disc
diffusion method12.  Five colonies of each strain of
Campylobacter isolate were suspended in a sterile bijou bottle
containing 5mls of Mueller-Hinton broth (Oxoid Ltd. London,
U.K) and incubated overnight at 37OC. The overnight broth
cultures were diluted to 106 colony forming units per ml.  Sterile
cotton wool swabs were inserted into the standardized inoculum,
drained off and then used to inoculate well dried Mueller-Hinton
agar plate. The following antibiotic discs: ampicillin 25µg,
ciprofloxacin 25µg, gentamicin 10µg, erythromycin 10µg, nalidixic
acid 30µg, nitrofurantoin 200µg, ceftriaxone 30µg, colistin 25µg,
streptomycin 25µg and tetracycline 25µg, were placed on to the
inoculated agar plates.  All plates were incubated in candle
extinction jars at 420C for 48hours. The diameters of zones of
inhibition were measured to the nearest millimeter using a ruler.
The zones of inhibition of the test strains when compared with
the zones of inhibition of control organisms were interpreted as
sensitive while those showing no zones of inhibition or narrower
zones of inhibition than those of sensitive control organisms
were interpreted as resistant. The control organism was
Campylobacter jejuni 11168.

Detection of Beta-lactamase
Testing for beta-lactamase production by the isolates

was performed by the starch paper technique13. Strips of starch
paper were soaked for 10 minutes in a solution of Benzyl penicillin
containing 105mg/ml and then spread smoothly in a Petri-dish.
With a fine bacteriological loop (2mm diameter) colonies of
bacteria collected from the surface of the culture plate were
transferred to the surface of the paper and spread over area of 2-
3mm.  The inocula were placed at least 1.5cm apart. Plates were
incubated at 370 C for 30minutes after which the papers were
flooded with iodine solution (Gram’s iodine diluted 1 in 2). The
iodine solution turned the paper uniformly black within
30seconds. Beta-lactamase producing strains were detected by
the decoloration of the blue black colour, surrounding the
organisms with the widening of the white halo in the cause of
the ensuring five  minutes,  while the surface of the inocula
remained whitish. Penicillinase– negative strains of C. jejuni
did not produce any decoloration of the surrounding area.
Staphylococcus aureus ATCC 29523 was used as a positive
control.

RESULTS
The susceptibility pattern of Campylobacter jejuni/coli

is shown in Table 1. There was high level resistance to
cotrimoxazole, ceftriaxone, and ampicillin being 96%, 84% and
68% respectively.  None of the isolates had any evidence of
acquired or natural resistance to erythromycin and ciprofloxacin.
The other antibiotics tested were intermediate in resistance rates
between the two extremes of resistance. The enzyme beta-

lactamase was produced by only one of all the 25 isolates.
Table 2 shows Resistance antibiogram of Campylobacter

jejuni/coli. All the 25 (100%) isolates were found to be resistant
to one or more drugs (Table 2). A total of eleven distinct
antibiograms were encountered and the patterns varied from
resistance to a single antimicrobial agent to that of seven. Most
frequently encountered antibiograms were cotimoxazole-
ampicillin-ceftriaxone and cotrimoxazole-ceftriaxone.  Multiple
resistance (resistance to at least two antibiotics) was the rule
for all isolates except for just one that was resistant to
cotrimoxazole only.

DISCUSSION
The susceptibility pattern of Campylobacter jejuni/coli

studied showed a high level of resistance to cotrimoxazole (96%)
and ampicillin (68%). These are first line drugs used in the empiric
treatment of diarrhoeal and other childhood illnesses.  High
level resistance to co-trimoxazole by Campylobacter jejuni/coli
and other enteric pathogens has been reported elsewhere14,15.
There is no doubt that there is a widespread use and misuse of
these agents within the communities and hospital settings.
There is an obvious need to reconsider the continued use of
these agents for empiric treatment of enteric infections.

All the 25 isolates studied were susceptible to
erythromycin and ciprofloxacin.  These drugs are the first- and
second-choice antimicrobial agents for the treatment of C. jejuni
enterocolitis16.  These findings are interesting in the context of
widespread and increasing resistance of Campylobacter jejuni/
coli to macrolides and fluoroquinolones in different geographic

Table1: Rates of Susceptibility of 25 Campylobacter jejuni/coli to
selected antibiotics

Antibiotic Resistant strains
Number (%)

Cotrimoxazole (25µg) 24 (96)
Ceftriaxone (30µg) 21 (84)
Ampicillin (25µg) 17 (68)
Nalidixic acid (30µg) 6 (24)
Colistin (25µg) 4 (16)
Streptomycin (25µg) 3 (12)
Tetracycline (25µg) 3 (12)
Nitrofurantoin (200µg) 2 (8)
Gentamicin (10µg) 1 (4)
Erythromycin (10µg) 0 (0)

Table 2 – Resistance antibiogram of Campylobacter jejuni/coli

Resistance pattern Resistance No of strains
resistant antibiogram (%)

i COT 1(4)
ii COT, CEF, 8(32)
iii COT, AMP, CEF 9(36)
iv COT, AMP, CEF, NIT 4(16)
v AMP, NAL, CEF, TET GEN 1(4)
vi COT, AMP, NAL, COL, STR, TET 1 (4)
vii COT, AMP, NAL, NIT, CEF, COL, STR 1 (4)

COT = Cotrimoxazole, AMP= Ampicillin, CEF = Ceftriaxone, NIT =
Nitrofurantoin, NAL = Nalidixic acid, TET = Tetracycline,COL = Colistin,
GEN= Gentamicin, STR = Streptomycin.
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regions or countries8.  This is especially relevant in countries
where fluoroquinolones are used for prophylactic treatment or
growth promoting in poultry.  There is a need for continued
surveillance of resistance patterns in the local isolates as there
are now large-scale poultry farms in Nigeria. The high rate of
resistance to ceftriaxone (84%) is disturbing because
microorganisms have potential for transfer of resistance across
species or genus borders.  Transfer of ceftriaxone resistance to
other enteric gram-negative bacilli portends grave consequences
in the management of gram-negative sepsis.

Twenty-four (96%) of Campylobacter jejuni/coli in our
study are multiresistant.  So far, the multiresistance of C. jejuni
has not led to severe consequences, since Campylobacter
infections are often self-limiting and require no antimicrobial
treatment.  However, therapy is needed in severe cases of
enteritis, in invasive infections and in patients who are
immunocompromised.  Efforts should therefore be made to
preserve the current active and useful drugs for the treatment of
C. jejuni infections and containment of multidrug resistance in
enteric bacterial infections.

One (4%) of  the isolates produced beta-lactamase.  This
is similar to reports on beta-lactamase production from strains
isolated from Ile-Ife, south-west, Nigeria14 where none of the
strains demonstrated beta-lactamase activity.  However reports
from Lagos, also south-west, Nigeria showed evidence of beta-
lactamase activity ranging from 6.4% (17) to 12.5%18.  The high
level resistance to ampicillin in our study and the relative absence
of beta-lactamase activity suggests that the mechanism of
resistance may not be due to drug inactivation by hydrolysis of
the beta-lactam ring and that there might be no benefit in the
use of potentiated beta-lactam drugs such as amoxicillin-
clavulanic acid in the treatment of resistant strains.

The antimicrobial treatment for Campylobacter and other
enteric bacterial infections is often initiated before the results of
antimicrobial susceptibility testing are available if at all (as many
laboratories do not routinely isolate the organisms); therefore,
a general knowledge of the expected susceptibility is a
prerequisite to starting treatment with an appropriate
antimicrobial agent.  Erythromycin, ciprofloxacin and gentamicin
demonstrated effectiveness in the treatment of infections due
to Campylobacter jejuni/coli and should be considered in the
treatment of Campylobacter enteritis in this geographic region.
Continued surveillance is needed to monitor changes in the
resistance trends and the efficacy of current drugs.
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