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ABSTRACT

Aim: The use of antibiotics in poultry can lead to the public health risks.In this study, the antibiotic resistance of E.
coli pathogens isolated from commercial eggs distributed in Guilan province (Iran) is investigated.

Methodology: Sample of eggs’ shells are used for general identification of E. coli. TwelveE. colipathogens are
tested for resistance to Chloramphenicol (CAP) and Fluorophenicol (FP)antibiotics by the disk diffusion method on
Mueller-Hinton agar plates. Isolates that shows the highest degree of resistance are examined to detect of antibiotic
resistance genes, floR, cmlA and catl genes, based on PCR method and gel electrophoresis.

Results: It can be observed that seven and ten E. coli isolates demonstrate resistance to CAP and FPantibiotics,
respectively, based ondisk diffusion method. In contrast, seven and three E. coli isolates demonstrate resistance
gene to FP and CAP antibiotics. The results show good correlation between antibiotic resistance phenotype and

genotypes in these E. coli isolates.

Conclusion: It seems we should set rules and provide routine monitoring for testing and controlling the
unnecessary and unconscious use of antibiotics in the diet of chicken breeding.
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INTRODUCTION

The food industry in Iran is expanding dramatically with
everyday new technologies;nevertheless, there are many
cases of food poisoning which is more than the developed
countries’?3. These adverse health and nutritional
consequences of food contamination are associated with
highlyeconomic cost concerns.In the poultry industry, the
low doses of antibiotic compounds as prevention of
infections and growth promoters wereconducted with the
WHO license*5®,

However, many practical researches and experiences
have shown that the use of antibiotics resulted in significant
improvement in animal productivity and animal health due
to prevent and treat bacterial infections?,butthe number of
antibiotic-resistant bacteria is increasing rapidly®. These
antibiotic resistant bacteria that are new serotypes with
different pathogenesis result in allergies in sensitive
individuals °.Reducing the efficacy of antibiotics in medicine
and veterinary medicine, and also the occurrence of
microbial resistance in humans may be related to the use
of antimicrobial compounds in animals %1, Microbiological
and clinical evidences have shown that a large number of
resistant bacteria weretransmitted from animal to human
and caused infection in humans which do not respond to
treatments’2.Undoubtedly, the most important way to
transfer microbial resistance from animals to humans is to
eat foods such as milk and dairy products, eggs and meat
13,14

It has been shown that the gram-negative bacteria
play a more important role in the development of infection
51n a survey conducted in 2015, on meat products
distributed from poultry meat factories in Tehran, it was
observed that 27 percent of the produced chicken
sausages contain high levels of bacterial contamination,
includingEscherichia coli (E. coli)'®. In another research,
Angulo et al. performed an Epidemiological studies ondairy
and meat products and found (or isolated)food

contamination with resistant strains the Entrobacteriacea
family 17.Due to the consumption of contaminated dairy and
meat products, Escherichiacoli and other antibiotic resistant
forms are replaced in the human intestines and can
transfer the drug resistance factor to susceptible pathogens
such as Salmonella and Shigella. In recent decades,
antibiotic resistance in bacteria has been raised as a major
public health problem. Therefore, determination of antibiotic
resistance pattern in all isolated forms of these products is
important in terms of public health. The aim of this study is
to investigate the antibiotic resistance of E. coli pathogens
isolated from commercial eggs distributed in Guilan
province, Iran.

MATERIAL AND METHODS

To conduct the current study, 1536 pooled samples and
1002 individual samples of 5683200 commercial eggs were
randomly bought from different shops of Gilan province
(fran)from January up to October 2017, and then they were
transferred to a 4 °C refrigerator. In order to sample the
eggs’ shells, initially, each egg was placed on a surface,
and a circle was drawn on the bottom of its shell with the
use of a sterile swap which had been inoculated with
betadine before. After this stage, a mild tap was applied on
the center of the circle, and parts of the shell were taken
and transferred to peptone water and sterile
2%glycerinemicrotube, stored in -20 °C for microbiologic
tests.
The specimens were directly cultured in Tryptic Soy Broth
(TSB) medium and cultured for agar and sorbitol agar
media for general identification of E. coli and incubated for
24 hours at 37 ° C. The isolated colonies were cultured in
Trypticase Soy Agar (TSA) medium and biochemical tests,
such as indole, methyl red, Vogesproskauer and citrate
utilization (IMViC), were performed on suspect specimens.
Among examined samples, only 12 isolates of E. coli
demonstrated high resistance to the antibiotics were

1021 PJMHS Vol. 14, NO. 2, APR — JUN 2020


mailto:Leim@liau.ac.ir

Parvaneh Rahseparpour, Leila Modiri, Mirsasan Mirpour et al

targeted in this study. Twelve E.coli isolates were tested for
resistance to antibiotics Chloramphenicol (CAP) and
Fluorophenicol(FP) (Padtan Teb Co, Iran) by the disk
diffusion method on Mueller-Hinton agar plates 18192021
The standard procedure of the Clinical and Laboratory
Standards Institute (CLSI) were followed throughout the
testing procedure %2,

Twelve multi-resistant isolates, which showed the highest
degree of resistance against CAP and FP, were examined
for antibiotic resistance. To this purpose specific primers
were designed according to Van's results®to detect floR,
cmlA and catl genes. The DNA sequence of such primers
has been summarized in Table 1.

Table 1: Primers used to detect the presence offloR,
cmlAandcatlgenes.

Gene | DNA Sequence 5' —3' Amplified
Product (bp)

floR F:-TATCTCCCTGTCGTTCCAG 399
R:AGAACTCGCCGATCAATG

cmiA F:CCGCCACGGTGTTGTTGTTATC 698
R:CACCTTGCCTGCCCATCATTAG

catl F:AGTTGCTCAATGTACCTATAACC 547
R:TTGTAATTCATTAAGCATTCTGCC

The boiling method was used for DNA extraction from
fresh colony cultures of E. coli isolates. To this purpose, 3
to 5 colonies of each sample were dissolved in a 1.5 mL
volumetric flask containing 200 pL of distilled sterilized
water and were placed in boiling water (95 ° C) for 10-15
minutes. Then, the samples were centrifuged at 14000 rpm
for 10minutes, and the supernatant which contain DNA
were transferred to the sterilized micro vials for the PCR
reaction. These micro vials (50 pL) containing KCI(10 mM),
dNTPs(0.2 mM), MgCl,(3 mM), Tris-HCL (10 mM), 1 pl of
Taq DNA polymerase, 20 picomoles from each primer and
4 microliters of extracted DNA. Thermo-cycler (SensoQuest
GmbH, Germany)with summarized applied conditions
intable 2 was used for PCR. Finally, 10 ul of PCR product
was transferred to a 1.5% agarose gel containing ethidium
bromide and after electrophoresis; a transilluminator device
was used to detect floR, cmlA and catl genes. It should be
mentioned that the all data were analyzed by SPSS
software version 19 and chi-square test at 95% confidence
level (0.05).

Table 2: The applied conditions of thermo-cycler program for PCR

Process Temp. Time No of cycles
Initial denaturation 95°C 3 minute 1
Denaturation 95°C 30 Sec 35
Annealing 55°C 45 Sec 35
Extension 72°C 1 minute 35

Final extension 72 5 minute 1

Stop 4°C

RESULTS AND DISCUSSION

Figure 1 shows the results ofdisk diffusion method on
Mueller-Hinton agar plates to determine resistance of E.
coli isolates to CAP (Fig 1A) and FP (Fig 1B) antibiotics. It
can be observed that seven and ten of twelve E. coli
isolates demonstrate resistance to CAP and FP antibiotics,
respectively.

Figure 1: Resistance of twelve E. coli isolates to CAP(A) and FP(B)
antibiotic based on disk diffusion method on Mueller-Hinton agar
plates.
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Genes responsible for a variety of antibiotic
resistance characteristics have been investigated by PCR
method from twelve E. coli isolates that showed the highest
resistance. Figure 2 shows the presence of the antibiotic
resistance genes band (floR, cmlA and catl) in the agarose
gel. Based on this method, figure 3 shows the number of
antibiotic resistance genes in twelve E. coli isolates. floR,
cmlA and catlgen were observed in seven, four and sixE.
coli isolates, respectively. The results showed good
correlation between antibiotic resistance phenotype and
genotypes in these E. coli isolatesMore than 50% of animal
protein needed by the communities is supplied by poultries
24 Moreover, more than 800 common diseases exist
between humans and animals?®. Nevertheless, emerging
new diseases indeed increases the risk of disease
transmission. For example, Kaleidari et al. (2006) stated
that bacilli are naturally present in feces and that the egg
shell contamination through feces is responsible of
increasing the isolation rate of these bacilli 2. The point to
be considered is that the contamination of the shell with
feces can increase the number of bacteria on the shell and
increase the risk of contamination of the contents. De Reu
et al. ?concluded that bacterial contamination in the
content of egg was significantly higher in the cracked egg
shell in comparison to the eggs without cracked shell.
Jones et al.?8showed that commercially-washed eggs have
a significantly lower bacterial contamination rate than sow
eggs. Another point that is important in terms of community
health is the fact that the high levels of shell contamination
when egg shells break down to use eggs as raw materials
can contaminate the contents and the incidence of
contamination.

Antibiotics are critically important for treating serious
infections in humans, and the resistance to themis induced
by the use of these antibiotics in food animals. The results
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demonstrate that high individual and multiple resistances to
antibiotics in E. coli and the 12 isolates showed resistance
to all 2 antibiotics tested (figure 3). In contrast to this study,
resistance to CAP and FP in E. coli isolates from poultry
was reported as either non-existent or low in developed
countries, perhaps due to restricted uses of them in animal
husbandry in these countries. In a country such as Canada,
such antibiotics are not registered for use in pigs, therefore
E. coli isolated from this source showed very little
resistance to these antibiotics. Santanilio et al. **collected
504 samples of pigeon clown swab from the city of Napoli,
Italy, in which 4 samples were infected with O157: H7.Also,
Wallace et al. 3° found out 99 birds near the dairy factories
in the US state of Wisconsin in a pigeon contaminated with
0O157: H7.

Figure 2: The antibiotic resistance genes band, A) floR, B) cmlA
and C) catlin the agarose gel

10 11 12

floR 399bp

catl 547bp

The process of producing new antibiotics in world markets
is much less than cardiovascular, nervous and
psychoactive drugs, and even chemotherapy drugs.
Pharmaceutical companies have little desire to invest in
antibiotics because the period the use of antibiotics is
limited and has high costs in production3'. Therefore, an
overabundant use of antibiotics results in microbial
resistance which provides highly health and economic cost
concerns. These isolated bacteria from eggs, especially
antibiotic-resistant one with an extremely high antibiotic
resistance, can be considered as an alarm for the
uncontrolled administration of antibiotics. According to our
findings, it seems that whether or not contaminated shell
eggs in feces cannot consume raw or under cooked is
reassuring. The presence of fecal contamination on egg
shells will increase the number of bacteria on it and will
increase the risk of contamination of egg contents,
especially during egg breaking. Therefore, careful washing

of eggs before breaking them to access the contents can
be considered to reduce the risk of transmitting bacterial
agents to the contents. In addition, we should set rules and
provide routine monitoring for testing and controlling the
unnecessary and unconscious use of antibiotics in the diet
of chicken breeding.

Figure 3. Number of antibiotic resistance genes A) floR, B) cmlA
and C) catl in twelve E. coli isolates.
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CONCLUSION

The results of this study showed that 11.2% of the collected
egg samples were contaminated with E. coli and 10.7%
demonstrated dangerous antibiotic resistant strains. Twelve
isolates of E. Coli showed high resistance against both
CAP and FPantibiotics.In addition, PCR resultsconfirmed
the existence of the resistance genes, i.e., FloR, cmlA and
catl in isolated E. coli.These results confirmed highly and

unconscious use of antibiotics

in the diet of chicken

breeding which will result in antibiotic resistance infections
in humans.
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