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ABSTRACT

Characterization and antibacterial susceptibility of Campylobacter species in 275 layer chickens in 7
randomly selected farms in Nsukka was studied.  Cloacal swabs from the birds were cultured and isolates
characterized using standard culture method and biochemical tests respectively.  This was followed by
antibacterial susceptibility test for the species identified using agar disc diffusion method. Three Campylobacter
species were isolated from 102 (37%) of the 275 birds sampled.  Campylobacter jejuni was the most frequently
occurring species (64%), followed by Campylobacter coli (23%) and Campylobacter lari (13%). Campylobacter
jejuni identified were of two subspecies, Campylobacter jejuni subsp. jejuni (48%) and Campylobacter jejuni
subsp. doylei (16%). Multidrug resistance to two or more antibacterial agents was observed for 75% of the
Campylobacter species tested. Specifically high resistance rates to cephalothin (84%), cephalexin (61%),
ampicillin (58%), streptomycin (43%) and cotrimoxazole (43%) were observed. Low resistance to perfloxacin
(9%), ofloxacin (5%) and ciprofloxacin (5%) were detected. All the tested species were sensitive to gentamicin.
Drug preparations containing gentamicin and the fluoroquinolones are recommended for treatment of enteric
Campylobacter infection.
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Introduction

Campylobacter, a common flora of the intestine of a wide range of mammals and birds has often being
associated with acute bacterial diarrhoea in man (Fitzerald et al., 2001; Kelly et al., 2001). Handling and
consumption of contaminated poultry meat has been reported as the major source of human infection (Tauxe,
1992; Eyigor et al., 1999; Nadeau et al., 2003). Infection of man by some of the Campylobacter species found
in chicken have been reported in Nigeria with isolation rates raging from 5% to 20% particularly amongst
diarrhoeic children (Coker and Adefeso, 1994; Coker et al., 2002).

Campylobacter jejuni is recognised as the aetiological agent of avian vibrionic hepatitis (Carter and Cole,
1993; Ojo, 1993) of laying chickens. The infection is characterised by high morbidity, low mortality and high
reduction in egg production; infected birds are listless, with pale, dry and shrunken combs. 

Despite these obvious consequences, species of public health importance and their susceptibility to
antibacterial agents remain understudied in Nigeria.  The objectives of the study were, therefore, to determine
the occurrence and to characterize the Campylobacter species in chicken as well as to evaluate their
antibacterial susceptibility with a view to making suggestions on treatments.
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Materials and Methods

Study area:

The study was conducted in Nsukka Senatorial Zone of Enugu State.  Geographically, Nsukka lies between
latitude 6° 18  and 7° 06  North, and longitude 6° 52  and 7° 54  East; covering a total surface area of
approximately 3, 961 square kilometres.  The people, who are of Igbo tribe, generally like meat as indicated
in their predisposition toward small-scale livestock production such as sheep, goat, piggery and poultry.
Poultry farms, in most cases, are sited within the family’s compound and attended to by the members of the
household.

Collection of samples:

Complete enumeration of the 15 major farms, in the study area, was made. One-in-two systematic random
sampling was employed in selecting 7 out of the 15 poultry farms. Two hundred and seventy-five (275) cloacal
samples out of the total population of 1,984 layers on deep litter were collected from the selected farms with
the assistance of the farm attendants. The cloacal samples were collected using sterile swab sticks. The samples
were transported to the laboratory not later than 1 hour after collection for culture and biochemical tests.

Culturing of samples:

The samples were cultured using the method described by Baron et al. (1994). Samples were directly
plated out on Campylobacter blood-free selective medium (modified CCDA-Preston) and incubated at 37°C
for 48 hours under microaerophilic condition using gas generating kits (Oxoid BR56) and Oxoid anaerobic
catalyst (BR42). The plates were examined for growth of colonies after 48 hours. From each of the selective
agar plates, at least two presumptive Campylobacter colonies were selected for microscopy. Colonies that
appeared as pink curved, S-shaped (gull-wing-shaped) rods were tentatively, identified as Campylobacter
species and were streak-purified on modified CCDA-Preston.

Characterization and speciation of Campylobacter isolates:

Biochemical tests as described by Baron et al. (1994) used to identify the Campylobacter isolates to
species and subspecies. The tests used included oxidase tests, hippurate hydrolysis, nitrate reduction, hydrogen
sulphide production (in triple sugar iron agar), and susceptibility to cephalothin and nalidixic acid.
Campylobacter isolates that were hippurate hydrolysis positive were identified as C. jejuni. Regardless of the
variation in antibacterial susceptibility, Campylobacter jejuni species that were nitrate reduction positive were
identified as C. jejuni subsp. jejuni; while C. jejuni species that were nitrate reduction negative were C. jejuni
subsp. doylei. On the basis of negative reaction to hippurate hydrolysis and susceptibility to cephalothin and
nalidixic acid, Campylobacter isolates that were cephalothin resistant and nalidixic acid sensitive were identified
as C. coli; while isolates that were resistant to both antibiotics were C. lari (Baron et al., 1994).

Antibacterial Susceptibility test:

Systematic random sapling was used to select 51 out of 105 isolates for this test. The sensitivity test was
done by using the agar disk diffusion method (Quinn et al., 1994) with Campylobacter blood-free selective
agar base medium.  The seeded plates with compliments of the test antibacterial agents were incubated at 37°C
for 48 hours in a microaerophilic atmosphere. The antibacterial agents tested included cephalothin (30 µg),
cephalexin (10 µg), ampicillin (30 µg), cotimoxazole (30 µg), streptomycin (30 µg), amoxicillin-clavulanic acid
(30 µg), nalidixic acid (30 µg), pefloxacin (10 µg), ofloxacin (10 µg), ciprofloxacin (10 µg) and gentamicin
(10 µg). The diameters of the zones of inhibition were measured to the nearest mm using a rule. An
interpretation of the size of the zones of inhibition was made with reference to National Committee of Clinical
Laboratory Standard (1999) recommendations.

Results and Discussion

One hundred and two (37%) of the 275 chicken sampled were positive for Campylobacter species. A total
of 105 Campylobacter isolates were recorded from the 102 positive layers.  There were 50 (48%) C. jejuni
subsp. jejuni, 17 (16%) C. jejuni subsp. doylei, 24 (23%) C. coli, 14 (13%) C. lari (Table 1).
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The results of antibiotic susceptibility testing for the Campylobacter species are presented in Tables 2 and
3. The Campylobacter species displayed high rates of resistance (29% - 88%) to cephalothin, cephalexin,
ampicillin, cotrimoxazole, streptomycin and amoxicillin-clavulanic acid. The resistance rate to nalidixic acid
was intermediate (24%), while low rates (4% - 8%) were recorded for pefloxacin, ciprofloxacin, and ofloxacin.
None of the strains was resistant to gentamycin. Campylobacter coli and C. lari strains showed higher rates
of resistance than C. jejuni strains to the antibacterial agents.  Multidrug resistance to 2 or more antibacterial
agents was observed for 75% of the species tested (Table 3). The resistance patterns of the Campylobacter
species are presented in Table 4. A total of 25 resistance patterns were recorded for the 51 strains with KF
being the predominant pattern.

Table 1: Frequencies of Campylobacter species isolated from layers
Species Number of isolates Percentage (%)
C. jejuni subsp. jejuni 50 48
C. jejuni subsp. doyley 17 16
C. coli 24 23
C. lari 14 13
Total 105 100

Table 2: Frequency of antimicrobial resistance of Campylobacter species
Antibiotics Number of resistant strains

--------------------------------------------------------------------------------------
C. jejuni(n = 33) C. coli(n = 8) C. lari(n = 10 Total(n = 51)

Cephalothin (30 µg) 28 (85) 7 (88) 10 (100) 45 (88)
Cephalexin (10 µg) 19 (58) 5 (63) 8 (80) 32 (63)
Ampicillin (30 µg) 15 (45) 6 (75) 9 (90) 30 (59)
Cotrimoxazole (30 µg) 13 (39) 5 (63) 4 (40) 22 (43)
Streptomycin (30 µg) 11 (33) 3 (38) 8 (80) 22 (43)
Amoxicillin-clavulanic acid (30 µg) 6 (18) 3 (38) 7 (70) 15 (29)
Nalidixic acid (30 µg) 2 (6) 0 (0) 10 (100) 12 (24)
Pefloxacin (10 µg) 1 (3) 1 (13) 2 (20) 4 (8)
Ofloxacin (10 µg) 0 (0) 0 (0) 2 (20) 2 (4)
Ciprofloxacin (10 µg) 0 (0) 0 (0) 2 (20) 2 (4)
Gentamycin (10 µg) 0 (0) 0 (0) 0 (0) 0 (0)

Table 3: Number of antimicrobial agents to which Campylobacter isolates are resistant
Number of drugs to  whic Number of strains resistant
species are resistant ----------------------------------------------------------------------------------

C. jejuni C. coli C. lari Total (%)
0 2 (67*) 1 (12) 0 (0) 3 (6**)
1 8 (89) 1 (11) 0 (0) 9 (17)
2 – 3 7 (88) 1 (12) 0 (0) 8 (16)
> 3 16 (51) 5 (16) 10 (32) 31 (61)
Total 33 (64) 8 (16) 10 (20) 51 (100)
* = % of row total
** = % of total number of Campylobacter isolates (44)

Table 4: Antimicrobial resistance patterns of the Campylobacter isolates
Resistance Patterns Number (%) of Strains
KF 9 (19)
SXT + PN 1 (2)
SXT + KF 1 (2)
S + CEP 1 (2)
PN + KF 3 (6)
CEP + PN + KF 3 (6)
AU + NA + PN + KF 1 (2)
AU + CEP + PN + KF 1 (2)
AU + CEP + SXT + KF 1 (2)
S + CEP + PN + KF 3 (6)
S + NA + PN + KF 1 (2)
S + CEP + SXT + KF 2 (5)
CEP + SXT + PN + KF 5 (10)
S + CEP + SXT + PN + KF 2 (5)
AU + S + CEP + SXT + KF 2 (5)
AU + CEP + SXT + PN + KF 1 (2)
CEP + NA + SXT + PN + KF 1 (2)
S + CEP + NA + SXT + PN + KF 2 (5)
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Table 4: Continue
AU + S + CEP + NA + PN + KF 2 (5)
AU + S + CEP + NA + SXT + KF 1 (2)
AU + S + CEP + SXT + PN + KF 1 (2)
PEF + AU + S + CEP + NA + PN + KF 1 (2)
PEF + AU + S + CEP + SXT + PN + KF 1 (2)
OFX + PEF + CPX + AU + S + CEP + NA + PN + KF 1 (2)
OFX + PEF + CPX + AU + S + CEP + NA + SXT + PN + KF 1 (2)
KF = cephalothin, OFX = ofloxacin, PEF = pefloxacin, CPX = ciprofloxacin, AU = amoxicillin-clavulanic acid, S = streptomycin, CEP
= cephalexin, NA = nalidixic acid, SXT = cotrimoxazole, PN = ampicillin

Discussion:

The prevalence rate of 36% obtained in this study is closed to 40% in broiler chicken reported by Nadeau
et al. (2003) in Canada. This is, however, far lower than the 81% in broiler chicken reported by Sáenz et al.
(2000) in Spain this variation is prevalence rates may be influenced by the management system including
antibacterial use and source of birds (Eyigor et al., 1999). The frequency of isolation of the three species of
Campylobacter, C. jejuni (64%), C. coli (23%) and C. lari (13%) agrees with the findings of Eyigor et al.
(1999) and Sáenz et al. (2000) who reported that at least up to 60% of isolates were C. jejuni. The
identification and frequency of Campylobacter jejuni subsp. jejuni and C. jejuni subsp. doylei, which were 48%
and 16% of the total respectively, corroborates the World Organization for Animal Health Report (2004), that
C. jejuni comprises two subspecies (subsp. jejuni and doylei); and subspecies jejuni is more frequently isolated
than subspecies doylei. Nicholson and Patton (1993) and Baron et al. (1994) noted the significant predominance
of C. jejuni subsp. jejuni over C. jejuni subsp. doylei. The high resistance of the beta- (β-) lactams
(cephalothin, 84%; cephalexin, 61%; and ampicillin, 59%) found in Campylobacter strains was similar to the
observations made in Spain where Sáenz et al. (2000) reported 100% cephalothin and 55% ampicillin resistance
in Campylobacter strains isolated from broiler chickens. The high frequency of resistance of these antibacterial
agents in the study could be due to constant or indiscriminate use of these agents in poultry management in
Nsukka and partly due to beta- (β-) lactamase production by Campylobacter species (Sáenz et al., 2000; Chah
and Nweze, 2001). The observed high level of resistance to streptomycin (43%) contrasted with the
significantly low level (2%) reported by Fallon et al. (2003) from broiler chickens in Ireland. The high
resistance observed may be associated with extensive use of drug preparations containing aminoglycosides like
neomycin, streptomycin etc be prophylaxis and treatment of bacterial diseases in the area over time. The
absence of resistance to gentamycin observed, even though in contrast with the 25% resistance reported by
Sáenz et al. (2000), could be attributed to the limited use of the drug in poultry industry in Nigeria.  The very
low level of resistance to the fluoroquinolone (pefloxacin, ofloxacin and ciprofloxacin except nalidixic acid
observed in this study were in contrast with the findings of Endtz et al. (1991), Piddock (1995) and Sáenz et
al. (2000), who reported resistance to up to 99% in different European countries. The near absence of
resistance to these quinolones may be due to rare use of these drugs in poultry industries in Nigeria.  For
example, enrofloxacin, a brand of this type of drug is scare and expensive in Nigeria.

Conclusion:

The prevalence of Campylobacter species in laying flock in Nsukka was 36%. The isolated species, C.
jejuni, C. coli and C. lari are of public health importance. There was a high level of multidrug resistance to
two or more commonly used antibacterial agents by the Campylobacter species.  It is recommended that proper
hygienic and sanitary procedures be instituted in all the poultry farms to avoid human infection.  Indiscriminate
use of drugs (without sensitivity tests) should be avoided in poultry farms to reduce the incidence of drug
resistance. Drug preparations containing gentamycin or the fluoroquinolones such as ofloxacin and ciprofloxacin
are recommended for treatment of campylobacteriosis in Nigeria.
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