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ABSTRACT
Background: The present study was aimed to determine the residual amounts
of chloramphenicol and enrofloxacin in broiler chickens muscle and liver samples gathered from local markets of Tabriz City, northwestern Iran.
Methods: Ninety broiler chickens carcasses were collected from different local
markets of Tabriz, during July/August 2013. Random samples of thigh and
breast muscle and liver were gathered and kept at -80C until analyzes. The samples were then assayed using enzyme-linked immunosorbent assay (ELISA) according to the protocol of each antibiotic kit. Data were statistically analyzed
using the computer program SAS 9.1.
Results: Eighty two samples (91/1 %) contained residues of enrofloxacin, although mean (±SD)of enrofloxacin concentration was lower than the European
Union maximum residue limits(MRLs) value (P<0.001). Moreover, 28 (31/1 %)
had detectable concentrations of chloramphenicol while it was not defined any
MRLs value for chloramphenicol because its using has been forbidden in food
animals.
Conclusion: The frequency of contamination with enrofloxacin was considerable for the analyzed samples. Furthermore, the existence of chloramphenicol in
almost one third of samples seems to be a public health threat due to its illegal
use in food animals including poultry.
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Introduction
Nowadays antibiotics have become an integral part of poultry industry. Often they
can be used for some targets such as treatment and prevention of several diseases, as
well as improvement of feed efficiency,
growth promotion and also preventing economic losses to growers.1-3 Antibiotics can
penetrate and remain in an animal’s tissues
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especially if the antibiotic initial dosage is
high or withdrawal time is not sufficient before slaughtering.4 Antibiotic residues in
foodstuffs are harmful for consumer’s health
because they may cause allergic reactions,
gastrointestinal disorders, resistance to pathogenic bacteria, development of resistant
bacterial strains and some other problems.5-7
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Enrofloxacin, a kind of amphoteric
Quinolones (fluoroquinolones) antimicrobial
family, is a potent antibiotic with a broad
spectrum of activity against gram-positive
and negative micro-organisms.1 Quinolones
may have direct effect through inhibiting
bacterial DNA-gyrase and topoisomerase IV
enzyme activities or lead to the emergence
of drug-resistant bacteria predicating a potential risk to human health.8,9 In order to
deal with pulmonary and digestive infections
among poultry, this antibiotic was indicated
as veterinary agent in Iran since 1990.10 To
ensure that humans are not exposed to residues at potentially harmful concentrations,
maximum residue limits (MRLs) for residues
of antibiotics in food animal tissues and
products have been established.
Chloramphenicol (CAP) is another antibiotic with extensive spectrum antimicrobial
activity as well as its remarkable penetration
into the tissues which has lethal effect in
humans.11,12 CAP is a cytotoxic, genotoxic
and hemotoxic compound that can cause
bone-marrow depression, as well as serious
and irreversible aplastic anemia that can result in leukemia.12 Food and Drug Administration (FDA) regulations have forbidden
chloramphenicol to be used in food animals.13 It could be found in some samples
taken from all European countries and third
Countries.14 Besides, it is widely used in
poultry farms in Iran despite legal prohibition in domestic animals.15
It seems necessary to determine and
monitor antibiotics residues in poultry tissues in Iran because of increased microbial
resistance and other health threatening hazards observed for these agents and to control the safety of foods for human consumption. Hence the objective of this study
was to investigate the presence of two
agents: enrofloxacin and CAP in broiler
chickens meat and liver samples gathered
from local markets of Tabriz.

Materials and Methods
Samples

Ninety broiler chickens carcasses were
collected from different local markets of Ta-

briz City, northwestern Iran during July/August 2013. Samples from liver, breast
and thigh muscle were randomly selected
and at least, 50 g of each sample was placed
in a sterile polyethylene container and kept
in a -80°C deep freezer until analyzes.

Sample preparation

The samples were cut into fine pieces
then thawed at 4°C for homogenization (10
g of sample). The homogenized samples
were then prepared according to the protocol suggested by ELISA kit supplier (EuroProxima, The Netherlands).

ELISA Analyzes

To measure the amount of enrofloxacin
in chicken samples a commercial ELISA kit
(EFRX ELISA kit, EuroProxima, Netherlands; Lot nr: ON 5906) was used. The kit
had a specificity of 100% for enrofloxacin.
The detection limit (LOD) of test was
4ng/ml and the mean recovery rate was between 75% and 130% for all samples. The
ELISA technique was performed according
to manufacturer’s instructions. After homogenization of samples, 0.5 g of the homogenized samples was transferred into a
test tube and 1.5 mL of 80% methanol was
added as dilution buffer. The suspension
was vortexed for 30 min and centrifuged at
2,000 × g for 10 min at room temperature
(20–25°C). Following centrifugation, 100 µL
of supernatant was transferred into a new
centrifuge tube and 900 µL of sample dilution buffer was added and ultimately 50 μL
of the aqueous (upper) layer was used for
analyzes. The absorbance was measured at
450 nm using an ELISA plate reader
(Awareness, stat fax-2100, USA).
To measure the amount of CAP a commercial ELISA kit (CAP ELISA kit, EuroProxima, Netherland; Lot nr: ON5901) was
used. The kit had a specificity of 100% for
CAP. The assay was performed according to
the procedure suggested by the kit. After
homogenization of samples, 3 g of the homogenized samples was transferred into a
glass tube and 6 mL of ethyl acetate was
added. The suspension was vortexed for 10
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min and centrifuged at 2,000 × g for 10 min.
Following centrifugation, 4 mL of ethyl acetate is pipetted into a glass tube and the
ethyl acetate was evaporated at 50 ˚C under
a mild stream of nitrogen. The fatty residue
was dissolved in 1 ml of n-hexane and 1 ml
of sample dilution buffer was added. The
whole was mixed and centrifuged at 2000 g
for 10 min. Finally, 50 μL portions of the
upper layer were used for analyzes. The
LOD of test was 0.02 ng/ml and the mean
recovery rate was about 80% for all samples.
The absorbance was measured at 450 nm
using an ELISA plate reader (Awareness,
stat fax-2100, USA).

Ethical Considerations

This proposal of this study was approved
by ethics committee of Tabriz University of
medical sciences.

Statistical Analyses

Statistical analyzes were performed using
the SAS 9.1 statistical package (SAS Institute
Inc.). The data were described using fre-

quencies, percentages, means, and standard
deviations as descriptive statistics. The tissue
distribution of antibiotics was compared by
general linear model (GLM) and Duncan's
post hoc test. Moreover one sample t test
was used to compare results with Maximum
residue limits (MRLs) of each antibiotic. Statistical difference with P<0.05 was considered as significant.

Results
From 90 samples, including 35 thigh
meats, 35 breast meats and 20 liver tissues of
different broiler chicken gathered from Tabriz markets, 28 (31.1%) and 82 (91.1%)
contained the residues of CAP and enrofloxacin antibiotics, respectively. Six
breast, 14 thigh and 8 liver samples were
positive for CAP and 31 breasts, 32 thigh
and 18 liver samples were positive for enrofloxacin. The mean±SD of these two antibiotics concentration is demonstrated in
Table 1 separately for different tissues.

Table 1: Concentrations of Chloramphenicol (CAP) and Enrofloxacin antibiotics in different tissues

Tissues

Antibiotics

Samples with antibiotic
residuals (%)

Breast
(n=35)
Thigh
(n=35)
Liver
(n=20)

CAP#
Enrofloxacin
CAP
Enrofloxacin
CAP
Enrofloxacin

17.14
85.57
40.00
91.43
40.00
85.00

#CAP:

Minimum
(μg/kg)
0.002
5.30
0.001
10.70
0.001
5.30

Maximum
(μg/kg)
0.013
80.00
0.026
122.70
0.024
90.70

Chloramphenicol

Assessment of tissue distribution of antibiotics represented that enrofloxacin concentration in liver was significantly higher
compared to other tissues (P=0.023) while
the difference between thigh and breast
muscle was not considerable (P>0.05). The
CAP concentration among three tissue samples was not significantly different (P=
0.362), however it was to some extent higher
in thigh sample in comparison to other tissue samples (P= 0.271).
Mean detectable concentrations of enrofloxacin in 14.4% all samples were higher
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Mean (SD)
(μg/kg)
0.008 (0.004)
23.92 (12.31)
0.021 (0.02)
21.17 (32.62)
0.018 (0.008)
39.54 (18.99)

in comparison with the recommended MRL
according to FDA regulations (30μg/kg). Of
course, comparison of enrofloxacin mean
concentration in three tissues with MRLs
values of FDA indicated that just liver concentration (39.54µg/kg) of this antibiotic
was above the MRL allowed concentration
(P= 0.245) (Fig. 1). Comparison of mean
concentration of enrofloxacin in different
tissues with MRLs according to European
Union (100 μg/kg for muscles and 200
μg/kg for liver tissue) showed significant
difference (P<0.001).
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Fig. 1: The residue levels of enrofloxacin in the
homogenates of breast, thigh and liver tissue of
chickens. The asterisk indicates statistical
significance (P= 0.023) compared to the values
of two other tissues. Thick line indicates the
MRL according to FDA. MRLs: Maximum Residue Limits

Discussion
The results of present study revealed that
the different samples of broiler chickens in
Tabriz were positive for CAP and
enrofloxacin. Mean detectable concentrations of enrofloxacin in some of samples
were higher in comparison with the recommended MRL according to FDA regulations
(30μg/kg).
Screening of antibiotic residues in foodproducing animals has received enormous
worldwide attention from local and international regulatory and public health agencies.
This is owing to the importance of the issue
and its possible significant impact on public
health. Human exposure to animal products
containing considerable levels of antibiotic
residues may induce and transfer resistance
to human pathogens and also cause several
problems including disturbed immunological
response and disorder of intestinal flora in
susceptible individuals.2,16
Limited studies on antibiotic residues in
poultry animals have been performed in
Iran. In the present study we examined muscle and liver samples of chicken for presence
of enrofloxacin and CAP residues. The results showed that 82 from 90 samples from
the investigated broiler farms had detectable
levels of enrofloxacin at the time of mar-

keting that is consistent with results from
other studies in Iran.3,17,18 These results confirmed that enrofloxacin was abundantly
used in poultry farms under research. They
also suggest that the recommended withdrawal time was either not strictly applied or
may be insufficient for this drug. An investigation in Saudi Arabia has indicated extensive abusage of norfloxacin (NFX) in the
local poultry industry.19 Recently Er et al.20
determined the quinolone residues in chicken meat and beef samples collected from
Ankara region local markets. According to
the results the mean levels of quinolone antibiotic residue were 30.81 ± 0.45 μg/kg in
positive chicken samples investigated in
Ankara which was partially consistent to our
results ( mean levels of enrofloxacin for our
results was 28.93 ±24.24 μg/kg). These fluoroquinolones residual rates in chicken samples of several countries were lower in comparison with values reported in this study.21-23
Several organizations like the food and
agriculture organization (FAO) and Food
and Drug Administration of USA have set
tolerance or Maximum Residue Limits for
antibiotic residues in animal derived foodstuffs. According to the supervision commission report of European Union, the maximum residue levels of the enrofloxacin
should not exceed 100 μg/kg in chicken
muscle, fat tissue and skin, 200 µg/kg in liver and 300 µg/kg in kidney while according
to FDA the safe residue levels in different
poultry tissues is 30 micrograms per kilogram body weight.24,25 The result of the present investigation indicated that liver samples had enrofloxacin residues higher than
the recommended MRLs (Fig. 1) while in
Rokni et al.17 study three different samples
of liver, kidney and muscle had enrofloxacin
residues above the recommended MRLs
with highest rate in kidney tissues. Quinolones disturb DNA replication and transcription process and have several other toxic effects in animals and humans including
damage to the juvenile joint, the kidney, the
eye, and the central nervous system previously reported by animal experiments.26-29
Some antibiotic-induced allergic reactions
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have also been reported, in relation to quinolones.30
Given the harmful effects of quinolones
on human health, it is necessary to monitor
and analyzes frequently consumed animal
products with high nutritional value for the
presence of residual quinolones. Like other
countries using quinolone for the prophylaxis and treatment of chicken and beef is
legal, but unfortunately there is not a limit
and strict surveillance in the applied dose
and pre-slaughter withdrawal times.
Chloramphenicol is a prohibited antibiotic according to FDA regulations in food
animal industry because of several hazardous
toxic and carcinogenic effects on human
health.11,12 Therefore, there are no withdrawal times and no safe residue levels in
foods with animal origin.16 The most serious
and lethal effect of CAP is aplastic anemia
which is not dose dependent and can occur
with even extremely low doses.31 There is
evidence suggesting CAP may be widely
used in poultry production systems in Iran
despite its legal prohibition.15 According to
investigations conducted recently in Iran the
number of CAP positive samples were inconsistent. Until know, the percent of CAP
positive samples was higher in Mehdizadeh
et al.15 study (54.8%) while it was 17.5% in
Tajik et al.32 study and 31.1% in ours. In
Turkey, 8.3% presented the residues of this
antibiotic.33 Maximum levels of 73.34±88.60
ng/kg was detected in the breast muscle
while the highest concentrations of immunoreactive CAP were detected in kidney and
liver tissues in Mehdizadeh et al.15 and liver
in Tajik et al.32 study. The CAP concentration among three tissue samples was not
significantly different in this study however
it was higher in thigh sample to some extent
in comparison to other tissue samples.
As the limitations of the present study it
should be mentioned that: 1) assessment of
kidney samples was not done in present
study. 2) Evaluation of antibiotic residues in
current study was performed by ELISA
which is a fast, not expensive method with
high sensitivity, but there may be false positive results with this method and that sus-
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pected results should be confirmed with
chromatographic mass spectrometric detection.34 Limited sample size and not measuring the other quinolones may be accounted
as the other limitations of this study.
These results are valid for the obtained
samples during the study. Results may
change periodically. Therefore, the steps in
food processing should be kept under continuous monitoring for preventing over expressed levels of drug residues.

Conclusion
Our study indicates that illegal uses of
CAP in broiler farms is still in continue despite the international prohibition so it
should be taken into account seriously. On
the other hand, the frequency of contamination with enrofloxacin was considerable for
the analyzed samples. In terms of preventing
antibiotic resistance in humans and other
health related hazards, the approximately
high amount of enrofloxacin residue levels
observed in this study represents a negative
result for local food control. Therefore,
there is further need to strict supervision
and following of antibiotics usage in broiler
farms in Iran.
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