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Abstract: This study is carried out to make the comparison between the direct surface swap inoculation
methods and deep tissue insertion methods after dipping the livers in alcohol. One hundred and eight
campylobacter species have been 1solated from 150 direct surface swabs (72%) but 30 campylobacter species
have been isolated from 1350 samples (20%) kept in 70% ethylalcohol. Eighty-six campylobacter out of 150 (57%)
have been identified as C. jejur and 22 out of 150 (14.6%) as C. coli from the direct swabbed samples. Similarly,
24 out of 150 (16%) Campylobacter have been 1dentified as C. jeyuni and 6 out of 150 (4%) as C. coli from the
tissue samples kept n 70% ethylalcohol. Susceptibility percentages for gentamicin, erythromycin, amoxycillin
ampicilline, tetracycline, streptomycin were 100, 95, 90, 88, 77 and 63, respectively. Tt has been determined that
while Campylobacter was sensitive to most of the antibictics, it was resistant to penicillin and trimethoprim-
sulfamethoxazole. It was evaluated that the differences between direct surface swabs (108 positive) and tissue
dipped 1n 70% ethylalcohol (30 positive) might have been resulted from cross contammation
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INTRODUCTION

Campylobacters have long been known and
Campylobacteriosis is considered as a zoonosis today
(Anonymous, 1995, Moore, 1999). Campylobacter
mfections are sometimes reported to come to an end
spontaneously and sometimes reported to cause lengthy
enteritis, bacteriemia, septic arthritis and other extra
mtestinal infections (Skirrow and Blaser, 2000).

Campylobacters are considered as one of the most
important food borne zoonosis pathogens and they are
reported to have increased their resistance recently in
terms of sensitivity to antibiotics (Atabay and Corry,
1997, Ge et al., 2002; Luber ef al., 2003). It was reported
that thermophilic Campylobacter sp. have been isolated
from chicken livers served for consumption in Turkey
(Ertas et al., 2004). The aim of this study 1s to determine
the difference between direct swap inoculation method
and inoculation method with alcohol treatment, to attempt
to find out prevalence of Campylobacter in chicken livers
sold by retail in the province of Afyonkarahisar and to
determine susceptibility of identified Campylobacter sp.
to some antibiotics.

It was reported that thermophilic Campylobacter sp.
have been isolated from chicken livers served for
consumption in Turkey (Ertas et al., 2004).

The aim of this study is to determine the difference
between direct swap moculation method and moculation
method with alcohol treatment, to attempt to find out
prevalence of Campylobacter in chicken livers sold by
retail in the province of Afyonkarahisar and to determine
susceptibility of identified Campylobacter sp. to some
antibiotics.

MATERIALS AND METHODS

Within the scope of this study, a total of 150 hver
samples, 35, 35, 40 and 40 pieces in December, May, July
and October of 2003, respectively, were collected from
grocery stores located in the center of Afyonkaralusar.
Inoculations of obtained liver samples were performed on
Preston Campylobacter Selective Agar (CM 271 Oxoid,
SR 117 Oxoid; 5% horse blood, SR 48 Oxoid) after the
surfaces were swabbed. They were incubated under
microaerophilic conditions (BR 39, Oxoid) for 48 h at 37
and 42°C. Then, livers were dipped in 70% alcohol for
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1 min and placed on sterile filter paper. Liver capsulas
were removed by means of sterile instruments after liver
surfaces were dried by sterile filter paper (Barot ef al,
1983). Two-three gram of liver tissue was moculated on
Preston Enrichment Broth (CM 67 Oxoid; SR 117 Oxoid;
5% horse blood, SR 48 Oxoid) and incubated under
microaerophilic conditions for 24-48 h at 42°C. Following
moculation of the same on Preston Campylobacter
Selective Agar by means of sterile swabs, they were again
incubated under microaerophilic conditions for 24-48 h at
42°C. Campylobacter species were identified through
oxidase, catalase, H,S (paper tape), sodium hippurate,
nalidixic acid (30 mog disc™"), cephalotin (30 mog disc™)
and TTC (400 mecg mL ™) tests (Koneman et al., 1992,
Lior, 1984).

One out of each identified Campylobacter
colony was taken and inoculated into Trypton Soya
Broth (CM 129 Oxoid) in order to obtain pure culture.
Inoculations were performed by dipping in sterile cotton
swab culture of McFarland 0.5 opacity and spreading over
the surface of Mueller Hinton Agar (CM 337 Oxoid).
Campylobacter strains isolated for antibiotic sensitivity
test were tested against various types of antibiotics by
disc diffusion method (Bauer ef af., 1966). Ampicilline
(AMP, 10 pg), Penicillin G (P, 10 TUJ), Amoxycillin-
Clavulanic acid (AMC, 20:10 pg), Tetracycline (TE, 30 pg),
Erythromyecin (E, 15 pg), gentamicin (CN, 10 png),
Streptomycin = (S, 10 pg) and  trimethoprim-
sulfamethoxazole (SxT, 25 pg) antibictic discs were used
for this purpose.

RESULTS

Campylobacter sp. were 1dentified m 72% (108/150)
of direct surface swabs obtained from livers. About
57.34% (86/150) of identified Campylobacters were C.
Jejuni and 14.66% (22/1350) were C. coli. 15% (24/150) of
Campylobacter sp. identified during inoculation from
livers whose capsulas were extracted after being dipped
n 70% alcohol were C. jejuni and 4% were (6/150) C. coli.

Tdentified Campylobacter straing were 88.0%
susceptible to ampicilline, 90.0% to amoxycillin, 77.0% to
tetracycline, 95.0% to erythromyein, 100% to gentamicin,
63.0% to streptomycin and 95.0% resistant to penicillin
and 97.0% resistant to trimethoprim-sulfamethoxazole.

DISCUSSION

Campylobacter sp. were identified in 72% of liver
samples taken by direct swab method and examined in this
study and it was determined that 57.34% of identified
Campylobacter sp. were Campylobacter jejuni and

14.66% were Campylobacter coli. The rate of
Campylobacter sp. identified in inoculations performed
from livers whose capsulas were extracted after beng
dipped m 70% alcohol was determined as 20%. About
16.00% of identified Campylobacter sp. were
Campylobacter jejuni and 4.00% were Campylobacter
coli.

Studies in relation to thermophilic Campylobacters
and chicken livers have been conducted in many
countries (Atabay and Corry, 1997; Boukara et al., 1991;
Domimguez et al, 2002, Femandez and Pison, 1996;
Yildiz and Diker, 1992). Diker (1987) reported that 56% of
Campylobacter sp. was isolated from chicken livers.
Boukara et al. (1991) reported that they performed 21.07%
(9.9/47) isolation from lesional necrotic livers and 12%
(6/50) 1s0lation from non-lesional livers. Dominguez ef al.
(2002) reported they isolated 49.50% of thermophilic
Campylobacter sp. in their study performed on chicken
samples. Barot et al. (1983) identified Campylobacter
Jejuni n 48% of (56/117) 117 chicken livers collected from
15 different grocery stores in their study. They reported
that 30.7% (36/117) of Campylobacter jejuni positive
livers were 1dentified by the help of surface moculations,
15.3% (18/117) Campviobacter jejuni were 1dentified both
from surface and tissue of samples which were first kept
in 70% alcohol and that 1.7% (2/117) were identified by
tissue. They reported that contammation of these livers
was due to unhygienic conditions and bare hand contact
and that rate of contamination varied from one grocery
store to another. Stoyanchev (2004) reported in a study
conducted in slaughterhouses that Campylobacter sp.
contaminated 53.3% of meat and giblets. Yildiz and Diker
(1992) reported they identified 90% Campylobacter sp.
from livers and giblets. In a study performed with broilers
in Malaysia, Saleha (2002) reported 72.6% of identified
Campylobacter sp. and also reported that dominant strain
was C. jejuni. In a study on chicken organs (gizzard and
livers) (Shih, 2000) identified 100% Campylobacter sp. in
grocery stores and 60% in supermarkets and reported that
less Campylobacter sp. were generated i supermarkets
compared to retail stores. Fernandez and Pison (1996)
reported  they identified 92.9% (126/117) of
Campylobacter sp. n chicken samples and that 78.6%
(92/117) of identified strains were Campylobacter coli and
21.4% (25/11 7)) were C. jejuni. Kramer et al. (2000) reported
they identified 83.3% of campylobacter sp.
contamination in chicken meat and C. jejuni was the
dominant strain with a rate of 77.3%. Properties of culture
media used, microorganism load, ecological structure,
antibiotic use are among the reasons for different findings
of the above-mentioned researchers which may influence
1solation rates.
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When antibiotic susceptibility of identified strains
m this study were examined, it was determined that
strains were 100% susceptible to gentamicin, 95.0% to
erythromycin, 90.0% to amoxycillin, 88.05 to ampicilline,
77.0% to tetracycline and 63.0% to streptomycin. On the
other hand, they were 95.0% resistant to penicillin and
97.0% to trimethoprim-sulfamethoxazole.

In a research carried out m terms of antibiotic
sensitivity, Sackey et al. (2001) reported that isolated
Campylobacter sp. were resistant to ampicilline and
tetracycline and sensitive to erythromycin, penicillin,
amoxycillin and nalidixic acid. Hmrichsen and Gottschalk
(2004) reported that Campylobacter strains isolated from
liver samples were strongly resistant to penicillin,
tetracycline, erythromycin and streptomycin and 10
Campylobacter strains were resistant, 1 3 were resistant at
an intermediate level and approximately 16 were sensitive
to trimethoprim. Luber et al. (2003) tested 6 antibiotics on
430 C. jejuni and 79 C. coli strains in their studies. They
reported that all 1solates were sensitive to gentamicin and
6.1% resistant to erythromycin and they reported no
resistance to ampicilline m any C. coli strain according to
results of their study in 1991 and various rates of
resistance as per specles according to results of their
study in 2001. Stoyvanchev (2004) reported in a study
performed m Bulgaria that it was 53.3% contaminated with
campylobacter sp. Saleha (2002) reported that 76
Campylobacter sp. strains which were 1solated were all
resistant to tetracycline and 82.9, 33.2, 26.3 and 22.4%
resistant to streptomycin, ampicilline, gentamicin and
erythromycin, respectively. Ge et al. (2002) reported in
therr study which was performed by the Agar Dilution
Method that the highest resistance was to tetracycline by
82.2%, then to nalidixic acid by 21.5% and to erythromycin
by 17.0% and also reported that no isolated stramn was
resistant to erythromycin.

Tt was determined that Campylobacter sp. identified
m this study were only resistant to pemcillin and
trimethoprim-sulfamethoxazole among antibiotics and
sensitive to others at various rates. The results of study
are compatible with findings of Hinrichsen and Gottschalk
(2004) in terms of resistance to penicillin and trimethoprim-
sulfamethoxazole; findings of Luber et al. (2003) in
terms of susceptibility to gentamicin, ampicilline and
erythromycin; findings of Ge et al (2002) in terms of
susceptibility to gentamicin and 83.0% sensitivity to
erythromycin; findings of Sackey et al. (2001) in terms of
sensitivity to erythromycin, amoxicillin and nalidixic acid
and findings of 10 in terms of resistance to tetracycline
and erythromycin. However, extended use of the same
antibiotic may be a reason for differential resistance in
terms of common antibiotics used. The difference among
antibiotic sensitivities of Campylobacters identified in
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this study and antibiotic sensitivities determined in these
studies (Ge et al., 2002; Hinrichsen and Gottschalk, 2004,
Luber et al., 2003; Sackey et al, 2001; Saleha, 2002;
Stoyanchev, 2004) may be due such reasons as extended
use of the same antibiotic, infections related to different
regional stereotypes and beta lactamase enzymes existing
in some Microorganisms.

CONCLUSION

The studies carried out indicate that chicken livers
available in the market have been contaminated by
Campylobacter species at various rates. The difference
between direct surface swab inoculations in chicken livers
and tissue inoculations after dipping in 70% alcohol may
be due to cross contamination. Cne should pay careful
attention to hygienic conditions in order to minimize cross
contamiation and Hazard Analysis and Critical Control
Points (HACCP) in production, processing and
distribution processes should be mproved i an aim to
reduce the rate of cross contamination. Consumers should
be wamed not to consume undercooked or uncooked
foods of animal origin, to use quality water, to ensure that
instruments used in the kitchen and other places are not
contaminated by microorganisms and to keep pets away
from kitchens.
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