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Abstract

The aim of this study was to determine antibiotic resistance of Enterobacteriaceae genera isolated
from milk from Slovakia. The cultivation was done on a selective agar for Enterobacteriaceae
(MacConkey). Antibiotic susceptibility testing was done on the Muller-Hinton agar with these
antibiotics: Ampicillin (AMP), Tetracycline (TE 30) and chloramphenicol (C 30). For identification of
strains of Enterobacteriaceae genera, we used ENTERO test 24. In our study, we determined that the
highest resistance of Enterobacteriaceae strains was to Tetracycline and Ampicillin (50 %). The
lowest resistance was to Chloramphenicol (10 %). The highest susceptibility was to Chloramphenicol
(90 %). The susceptibility to Tetracycline and Ampicillin was 50 %. From this genera, we identified
Serratia spp. which was resitant to Ampicillin and Tetracycline. Serratia plymuthica which was
resistant to Ampicillin. Raoultella terrigena, Klebsiella pneumonae, Enterobacter aerogenes which
were resistant to Chloramphenicol. The results show that the bacteria can transfer resistance genes and
their spread not only in vertical but also horizontal. Results also confirm that antibiotic resistance not
only through the digestive tract of animals but also in their final product such as milk. Milk is
therefore necessary to pasteurize, because pasteurization is good for inactive of coliforms bacteria.
Key words: antibiotic resistance, Enterobacteriaceae genera, unpasteurised milk

Introduction

Antibiotic resistance is significant health, social and economic problem at this time. Antibiotic
resistance of bacteria is biological risk, which it is increase morbidity and mortality of animal and
human (EFSA, 2008). The most technologies in the production and food processing reduced the
incidence of pathogens including resistant bacteria to antibiotics. Experimental monitoring confirmed
that the treatment of food technology based on damage to cell membranes and enzymes, may help to
generate and transfer of antibiotic resistance (Lado a Yousef, 2002; Kharazmi et al., 2002; Mc Mahon
et al., 2007). The health safety of foods, including milk, it is an integral part of consumers policy and
health (Bire$, 2004). Milk is a suitable substrate for the growth of many pathogenic and toxicogenic
microorganisms which may be the cause of foodborne diseases that can endanger the health of the
consumers (Bobkova, 2008). Coliforms bacteria can not survive during pasteurization. If coliforms
bacteria survive during pasteurization, it is indicate to the lack of pasteurization (Havlova, 1993).

In our study, we researched antibiotic resistance of Enterobacteriaceae genera isolated from
unpasteurized milk from Slovakia.

Material and methods

Antibiotic resistance study was done on Enterobacteriaceae genera isolated from milk of
Slovakia. The samples were taken from automat to fresh milk. The bacterial strains were isolated
from milk swab and collected with a kit containing the swab (Copan Inovation, Brescia) and the
transport in medium to laboratory. For cultivation of Enterobacteriaceae genera MacConkey agar was
used. The pure bacterial strains of Enterobacteriaceae genera were prepared by suspending of colonies
from agar plates and the suspension was adjusted to equal a 0.5 McFarland standard. Antibiotic
susceptibility testing was done on Muller-Hinton agar. The sensitivity of all strains of
Enterobacteriaceae genera was tested against: Ampicillin (AMP 10) 10 pg/disk, Tetracycline (TE 30)
30 pg/disk, and Chloramphenicol (C 30) 30 pg/disk. We used disk diffusion methods (according to
CLSI — Clinical and Laboratory Standards Institute (CLSI). The incubation of strains was done at the
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temperature 37 °C per 24 hour. The interpretation of inhibition zones around the disk was according to
EUCAST 2010 European Committee on Antimicrobial Susceptibility Testing (Table 1).

Table 1 Interpretation of inhibition zones for Enterobacteriaceae by EUCAST

Enterobacteriaceae
Antibiotics pg/disk Susceptibility > Resistance <
Ampicillin 10 14 14
Tetracycline 30 19 14
Chloramphenicol 30 17 17

The inhibition zones were controlled with reference Escherischia coli ATCC 25922.
Identification of strains from Enterobacteriaceae genera was done by ENTERO test 24 (Pliva,
Lachema).

Results and discussion

We study antimicrobial drug resistance in commensal Eneterobacteriaceae genera, which are
considered a potentional reservoir of resistant bacteria genes in environment. This reservoirs of
resistant bacteria provide a potentional source for resistance gene transfer between bacteria as well as
an environment and food products. Therefore, identifying these reservoirs and mechanisms of
persistance will be a key to reducing the load of resistant bacteria in everywhere.

In our study, we determined that the highest resistance of Enterobacteriaceae strains was to
Tetracycline and Ampicillin (50 %). The lowest resistance was to Chloramphenicol (10 %). The
highest susceptibility was to Chloramphenicol (90 %). The susceptibility to Tetracycline and
Ampicillin was 50 %. The results can be show in Figure 1.

C30
TE 30
AMP /&
0% 20% 40% 60% 80% 100%
AMP TE 30 C30
B Resistance 50 50 10
m Susceptibility 50 50 90

Figure 1 Antibiotic resistance profiles of Enterobacteriaceae genera isolated from milk
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Reported results Solomakos et al. (2009), which detected antibiotic resistant in the milk coming
from the Greek. Their results show higher resistance of E. coli to Ampicillin and Chloramphenicol.
Farzana et al. (2009) determined that in Indian milk resistance was 100 % to Chloramphenicol. The
similar results like Farzana et al. (2009) determined Dupont et al. (1978) in their work too. The
number of researchers, such as Lira et al. (2004), Picozzi et al. (2005), Caro et al. (2007), Cizek et al.
(2007), which examined the antibiotic resistance of E. coli, respectively, Enterobacteriaceae genera
isolated from milk have argued that the results of antibiotic resistance vary from study to study like
our results.

In these samples isolated from milk, we identified following strains by ENTERO test 24:
Serratia plymuthica (100 %), which was resitant to Ampicillin. Serratia spp. (100 %) which was
multiresistant to Ampicillin and Tetracycline. Raoultella terrigena (82.79 %), Klebsiella pneumonae
(10.91 %) and Enterobacter aerogenes (6.13 %), which were resistant to Chloramphenicol. Identified
strains by ENTERO test 24 show Table 2.

Table 2 Identified resistant strains and percentage of identification by ENTERO test 24

Strains Identification (%) Resistance to

Serratia spp. 100 Ampicillin, Tetracycline

Serratia plymuthica 100 Ampicillin

Raoultella terrigena 82.79 Chloramphenicol

Klebsiella pneumonae 10.91 Chloramphenicol

Enterobacter aerogenes 6.13 Chloramphenicol
Conclusion

Use of antibiotics in livestock farming causes that more and more obligatory and facultative
pathogens are resistant to various antibiotics used commercially. Our experiment results show that
antibiotics were used in breeding or rearing were introduced into the external environment. Results
confirm that antibiotic resistance not only through the digestive tract of animals but also in their final
product such as milk. Unpasteurised milk contains coliforms bacteria. Milk is the end product, which
is also used in human food chain. If coliforms bacteria are resistant undesirable reproduce, may cause
consumers to infections and diseases, which are then difficult to treat. Milk is therefore necessary to
pasteurize, because pasteurization is good for inactive of coliforms bacteria.

Acknowledgement
This work has been supported by grant of VEGA 2/0012/08 and KEGA 430-014SPU-4/2010.

References

BIRES, J. 2004. Aktualna legislativa v oblasti hygieny mlieka. In Mliekdrstvo, vol. 35, 2004, no. 1, p.
33-35.ISSN 1210-3144.

BOBKOVA, A. - ZELENAKOVA, L. - LOPASOVSKY, L. - PAVELKOVA, A. et al. 2008.
Hodnotenie mikrobiologicke kvality smotanovych jogurtov. In Bezpecnost a kontrola potravin:
zbornik prdc z medzindrodnej vedeckej konferencie 1. diel. Nitra: Slovenska pol'nohospodarska
univerzita, 2008, p. 33-37.

CARO, I. - MATEQ, J. - GARCIA-ARMESTO, M. R. 2007. Phenotypical characteristics of Shigalike
toxin Escherichia coli isolated from sheep dairy products. In Lett. Appl. Microbiol. vol. 45, 2007 p-
295-300.

CLSI. 2004. CLSI/NCCLS M44S1 Zone Diameter Interpretive Standards and Corresponding Minimal
Inhibitory Concentration (MIC) Interpretive Breakpoints. Infomational Supplement, M44-S1, First
Edition, Clinical and Laboartory Standards Institute, Wayne, USA, 2006.

CIZEK, A. - DOLEJSKA, M. - NOVOTNA, R. - HAAS, D. - VYSKOCIL, M. 2007. Survey of Shiga
toxigenic Escherichia coli O157 and drug-resistant coliform bacteria from in-line milk filters on dairy
farms in the Czech Republic. In J. Appl. Microbiol. vol. 104, 2007, p. 852—860.

1td




X Risk Factors of Food Chain 13" _ 147" September 2010

DUPONT, H.L. - WEST, H. - EVANS, D.G. - OLARTE, J. - EVANS, D.J. 1978. Antimicrobial
susceptibility of enterotoxigenic Escherichia coli. In Journal of Antimicrobial Chemotherapy, vol. 4,
1978, p. 100-102.

EFSA. 2008. Foodborne antimicrobial resistance as a biological hazard. In Draft Scientific Opinion of
the Panel on Biological Hazards (Question No EFSA— Q-2007- 089). Draft endorsed on 6 March
2008.

EUCAST. 2010. European Committee on Antimicrobial Susceptibility Testing. Eucast disk diffusion
test: breakpoint tables v1.1, April 27, 2010. Available on the internet: <
http://www.eucast.org/fileadmin/src/media/PDFs/EUCAST _files/Disk_test_documents/EUCAST_bre
akpoints_v1.1.pdf>.

FARZANA, K. - AKHTAR, S. - JABEEN, F. 2009. Prevalence and antibiotic resistance of bacteria in
two ethnic milk based products, In Pak. J. Bot., vol. 41, 2009, no. 2, p. 935 —943.

HAVLOVA, J. - JICINSKA, E. - HRABOVA, H. 1993. Mikrobiologické metédy v kontrole jakosti
mléka a mlékarenskych vyrobku. Praha: UZPI, 1993, 243 p. ISBN 80-85120-37-2.

KHARAZM]I, Y. - HAMMES, W. P. - HERTELI, C. 2002. Construction of a marker rescue system in
Bacilus subtilis for detection of horizontal gene transfer in food. In Syst. Appl. Microbiol., vol. 25,
2002, no. 3, p.471-477.

LADO, B. - YOUSEF, A. 2002. Alternative foodpreservation technologies: efficacy a mechanisms. In
Microbes and Infection. vol. 4, 2002, no. 6, p. 433-440.

LIRA, W. M. - MACEDO, C. - MARIN, J. M. 2004. The incidence of Shiga toxin-producing
Escherichia coli in cattle with mastitis in Brazil. In J. Appl. Microbiol. vol. 97, 2004, p. 861-866.
MCMAHON, M. A. S. - BLAIR, I. S. - MOORE, J. E. - Mc DOWELL, D. A. 2007. The rate of
horizontal transmission of antibiotic resistence plasmids is increased in food preservation-stressed
bacteria. In J. Appl. Microbiol., vol. 10, 2007, no. 3, p. 1883- 1888.

PICOZZI, C. - FOSCHINO, R. - HEUVELINK, A. - BEUMER, R. 2005. Phenotypic and genotypic
characterization of sorbitol-negative or slow-fermenting (suspected O157) Escherichia coli isolated
from milk samples in Lombardy region. In Lett. Appl. Microbiol. vol. 40, 2005, p. 491-496.
SOLOMAKOS, N. - GOVARIS, A. - ANGELIDIS, A. S. - POURNARAS, S. - BURRIEL, A.R. -
KRITAS, S. K. - PAPAGEORGIOU, D. K. 2009. Occurrence, virulence genes and antibiotic
resistance of Escherchia coli 0157 isolated from raw bovine, caprine and ovine milk in Greece. In
Food Microbiology, vol. 26, 2009, p. 865-871.

Contact address

Ing. Luka§ Hleba, Katedra mikrobioldgie, Fakulta biotechnolégie a potravinarstva, Slovenska
pol'nohospodarska univerzita, Tr. A. Hlinku 2, 949 76 Nitra, Slovakia

(=] lukas.hleba@gmail.com

118




