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ABSTRACT

Background: This study sheds light on the current resistance situation in local dairy product
associated microorganisms Like Lactic Acid Bacteria (LAB) and will provide a basis for
further experiments concerning gene transferability.

Objective: Isolation of Lactic Acid Bacteria (LAB) from local dairy products that
have resistance phenotypes to antibiotics, and detection by PCR presence of certain
known antibiotic resistance genes.

Materials and methods: This study was conducted during the period from 1st of
September 2016 to the end of January 2017. Two hundred samples from local dairy
products were collected as 50 samples from each raw milk, sour-milk, yogurt, cream
and soft cheese. All isolates were identified according to biochemical characters,
antimicrobial sensitivity test and MIC of the isolates was done by the Kirby—Bauer
disc diffusion and micro dilution methods respectively. PCR amplification genes
associated with resistance to [3-lactam antibiotics (bla Z) gene, erythromycin (ermB),
genes, and tetracycline ribosomal protection proteins (tet M), were done by PCR.
Results: The results showed that the most common bacteria presents in all dairy
source samples were Lactobacillus as followed:75(31.9%), 40(17%), 30(12.7%) and
90(38.2%) in yogurt, white cheese, cream and sour milk respectively. Lactococcus
isolates was appeared as 20(36.3%) and 15(27.27%) in yogurt and creams respectively
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and 10(18.1%) in each of white cheese and sour milk. Streptococcus was found as
45(40.9%) in white cheese and 30(27.2%) in yogurt, while in cream and sour milk was
found as 27(24.5%) and 8(7.2%) respectively, whereas the total number of
Lactococcus and Pediococcus were 55(12.6%) and 36(8.25%) respectively. The
physiological characters and phenotypic identification was found that out of the 436
LAB isolates; Lactobacillus isolates were the dominant genus appeared followed by
Streptococcus species. Isolates of LAB demonstrated different profiles of antibiotic
resistance, all Lb. delbrukii, Lb. plantarum and Lb. fermentum were resistance to
penicillin G, while showed a variable susceptibility rates to other antibiotics. The
detection of tet M and erm B and bla Z resistance genes in LAB isolates showed that
some isolates harbortet M and/orerm B and bla Z genes. Twenty isolates of
Lactobacillus delbrukii  showed the presence of tet M and erm B and 17 isolates
harbor bla Z genes corresponding to their resistance phenotypes. As well as 10 isolates
of Lb. plantarum showed these gens in some of them as follow; five of the ten
possessed the resistance tet M gen and 4 isolates have erm B while 8 isolates showed
the penicillin G resistance gen. From the ten isolates of Lb. fermentum; only 4 isolates
harbor tet M gene and 5 isolates possessed erm B gens while 9 isolates had the
resistance gens bla Z. The isolates Pedicoccus sp. and Lc. lactis showed only presence
of tet M gens in 8 and 7 isolates respectively. On the other hand Strep. thermophilus
(20 isolates); the band of the detected gens appeared in 18 isolates for tet M and 15 for
the erm B, but a B-lactamase gene detected in only 4 of these resistant isolates. Leu.
mesntroids (10 isolates) showed 6 and 4 isolates possessed bla Z and tet M gen
respectively but only one isolates showed to possessing the gene erm B.

Conclusion: This study had established that wide varieties of LAB the most common bacteria
presents in all local dairy source samples were lactobacillus species which show high
resistance properties to amoxicillin and ampicillin. Lactococcus lactis isolates showed
resistance to tetracycline and all Leuconostoc cremoris isolates showed sensitivity to all tested
antibiotics except, some isolates resisted to tetracycline and chloramphenicol. While
Leuconostoc mesntroids had variable resistance to tetracycline, chloramphenicol,
erythromycin, vancomycin, amoxicillin, ampicillin and penicillin G. All Streptococcus
thermophilus isolates were resisting to tetracycline. The genes tet M, erm B and bla Z were
detected in Lactic acid bacterial isolates.

Key word: LAB, Antibiotics resistance, tet M, erm B, bla Z genes.

Introduction

Lactic acid bacteria (LAB) are a group of Gram positive bacteria and they yield
lactic acid into the medium as a main fermentation product [1]. Many LAB species are
present as contaminants on raw foods or intentionally added as starter cultures into
them [2,3]. LAB have a long times past of safe use as fermenting natural products and
probiotics intended for health benefits and have acquired the “Generally recognized as
safe” (GRAS) status [4], but there is a great attention to these bacteria may serve as
reservoirs of antibiotic resistance[5]. LAB has been reported to be capable of
supplying antimicrobial resistance genes to food-borne or enteric pathogens [6].
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According to European Food Safety Authority [7], the presence of transmissible
antibiotic resistance markers in these bacteria has become an important safety
criterion. The greatest threat to the use of antimicrobial agents for therapy of bacterial
infections has been the development of antimicrobial resistance in pathogenic bacteria.
Shortly after the introduction of each new antimicrobial compound, emergence of
antimicrobial resistance is observed [8]. The greatness of the problem is significantly
increased by the possibility of bacteria to transfer resistance determinants horizontally
and by the mounting increase in the use of antibiotics, which has created an enormous
selective pressure towards resistant bacteria. Scott [9] concluded that gene transfer
occurs widely in vivo between gastrointestinal tract bacteria, and pathogenic bacteria,
as identical resistance genes are present in diverse bacterial species from different
hosts. The evolution of antibiotic resistant food borne pathogens has been amply
documented in recent years [10-12]. The food chain can be considered as the main
route of transmission of antibiotic resistant bacteria between the animal and human
population [13]. More specifically, fermented dairy products and fermented meats that
are not heat-treated before consumption provide a vehicle for antibiotic resistant
bacteria with a direct link between the animal indigenous microflora and the human
gastrointestinal tract. Commercial introduction of probiotics containing antibiotic
resistance strains may also have negative consequences, for example, when resistance
is transferred to intestinal pathogens [14-16].
Materials and methods
Isolation and identification of LAB Isolates

Lactic acid bacteria were isolated from raw milk, sour-milk, yogurt, cream and
soft cheese. A total of 200 local dairy products obtained from local markets in Erbil
city, 25 gm. of each sample were collected and transferred in sterilized condition,
within four hour; serial dilutions of homogenized samples were done, then cultured on
selective solid media and incubated at 37 °C. Lactobacilli and Pediococci was isolated
under anaerobic conditions on MRS agar plates (Difco). Lactococci and Streptococci
were cultured on M17 plates (Difco) under aerobic conditions. Up to 5
morphologically distinct colonies per plate were selected which characterized as rods
or cocci by Gram stain and examined by light microscopy, were sub cultivated twice
on the MRS and M17 agar plates to obtain pure cultures, for storage, liquid media
over-night-cultures were frozen with 33% glycerol at -80°C.
Identification of lactic acid bacteria

Identification of lactic acid bacteria, overnight cultures of each isolate in M17

and MRS broth were used. All isolates were initially tested for catalase and oxidase
enzymes and production of acid from glucose and other sugars. Only Gram positive
bacteria with catalase negative reactions were obtained according to Schillinger and
Lucke [17]. For the growth at various temperatures 10, 15, 37 and 45°C, tolerance of
different salt concentrations 2, 4 and 6.5% w/v NaCl were tested. The bacteria were
characterized by microscopic and by conventional biochemical and physiological tests.
These preliminary tests make it possible to classify the isolates in genus on the basis of
the characteristic and tests of identification as described by Dicks et al., [18].
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Determination of antibiotic susceptibility test
Antimicrobial susceptibility test of the isolates was done by the Kirby—Bauer

disc diffusion method, according to Clinical Laboratory Standard Institute protocol
[19]. Tests were performed with 9 discs (Oxoid) containing the following
concentrations of antibiotics: 15 mg Erythromycin (Ery), 10 mg Amoxicillin (Amx),
10mg Ampicillin(Amp), 10 mg Penicillin G (Pen), 10 mg Streptomycin(Strep), 30 mg
Tetracycline (Tet), 30 mg Vancomycin(Van), 30 mg Chloramphenicol (Chl), and 30
mg Cephalothine (Ceph). Bacterial colonies from fresh pure culture were mixed with
peptone broth to prepare the turbidity of each inoculums was adjusted to McFarland
0.5 standards. Bacteria from each suspension were inoculated onto Muller Hinton agar
using a sterile cotton-tipped swab. The plates were kept at 37°C for 10 min, to get
them dry, before antibiotic discs were dispensed, then incubated in a microaerophilc
atmosphere at 30°C for 48 h and the diameter of the inhibition zones was measured.
The susceptibility patterns of the isolates were determined according to the National
Committee for Clinical Laboratory Standard. Minimal Inhibitory Concentrations
(MIC) for 3 antibiotics was determined by agar dilution test using multipoint
inoculator. Isolates were grown in MRS broth (Merck, Darmstadt, Germany) for 48
hours and then inoculated to LSM Agar (90% Iso-SensitestTM Broth (Oxoid) + 10%
MRS Broth (Merck)+ 1,5% Agar [20] plates containing tetracycline, erythromycin
and penicillin G antibiotics (Oxoid, Hampshire, UK) with the concentration range of
0.025-128 pg/ml . The MIC was defined as the lowest concentration of the antibiotic
giving a complete inhibition of visible growth in comparison to an antibiotic free
control point. Breakpoints were adopted from EFSA report [7, 21, 22].
Detection of antibiotic resistance genes in LAB isolates
Bacterial DNA extraction

DNA of bacteria isolates extracted according to Picozzi et al., [23]; loop full of
pure bacterial colonies was grown in 10 mL MRS broth for 18 hr. at 37 °C. A 500pl.
of each culture was mixed with 500uL of cetyltrimethyl ammonium bromide (CTAB)
buffer (50 mM hexadecyltrimethyl ammonium bromide, 1.4 mol L-1 NaCl 100 mmol
L-1 Tris-HCI at pH 8.0, 20 mmol L-1 EDTA, 0.2%-mercaptoethanol), incubated at 65
°C for 30 min and then centrifuged at 12,000 g for 10 min. The supernatant was
transferred to a new 1.5 ml Eppendorf tube, precipitated with one volume of
isopropanol and centrifuged at 12,000 g for 10 min. After discarding the supernatant,
the pellet was washed with 500 L of 70% v/v ethanol before drying for 10 min. The
pellet was dissolved in 100 pL. Tris-EDTA buffer (10 mmol L-1 Tris-HCl at pH 8.0, 1
mmol L-1 EDTA) and stored at -18 °C.
Detection of resistance genes by PCR

PCR amplification genes associated with resistance to B-lactam antibiotics bla
(2), erythromycin (macrolides) erm (B), genes, and tetracycline ribosomal protection
proteins tet (M), were detected in 50-ul volumes that contained 30 pmol of each
specific primer, 1x Tag DNA polymerase buffer, each deoxynucleoside triphosphate
at a concentration of 200 uM, 1 U of Taq DNA polymerase and 100 ng of genomic
DNA used as a template. The oligonucleotide primers used included those, erm (B),
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tet(M), and the B-lactamase gene bla(Z) were used, which amplified PCR products as
shown in Table 1. PCR-based detection of the tet(M,) gene was performed using the
following thermal cycles: denaturation temperature 95 °C for 45s, 52 °C for 45 s (25
cycles); While for erm(B) the thermal cycling program was as follows: 94 °C for 5
min; 94 °C for 1 min, 55 °C for 1 min and 72 °C for 2 min (30 cycles), PCR
amplification bla gene was done for 35 cycles at annealing temperatures 51°C for 1
min, and extension was done at 72°C for 45 s. Amplification products were detected
by electrophoresis on a 1.8% agarose and subsequent staining with ethidium bromide
solution.

Table 1: Primers, annealing temperatures for the detection of resistance genes

Resistance Primer Annealing Refer
Gene Temp.°C ence

tet(M) 5-GGTGAACATCATAGACACGC-3’ [24]
5-CTTGTTCGAGTTCCAATGC-3’ 52°C

erm(B) 5-GAAAAGGTACTCAACCAAATA-3’ [25]
5-AGTAACCGTACTTAAATTGTTTAC-3’ 55 C

bla(2) 5'- TACTTCAACACCTGCTGCTTTCG 51C [26]
5'- ATTACACTCTTGGCGGTTTCAC -3’

Results
Isolation and identification of LAB

A total of 200 local dairy products samples collected from different markets;
436 isolates of LAB were obtained as follow: 235 isolates appeared on MRS agar, 110
isolates, isolated on M17 agar, as well as 91 isolates which isolated in MRS with
cysteine and hydrochloride, Table 2. These three different media were used for
isolation of lactic acid bacteria. Out of the 436 LAB isolates, the physiological
characters phenotypic identification was found that Lactobacillus isolates were the
dominant genus appeared on MRS (235, 53.8%) followed by Streptococcus species
which isolated on M17 (110, 25.2%) and the number and percentage of the isolates
appeared on MRS plus cysteine hydrochloride was 91(20.8%).

Table 2: Types of sources and number of positive samples of lactic acid bacteria

Types of Number of | Number of the isolates on culture media
sources collected MRS M17 MRS positive
samples cysteine
hydrochloride

Yogurt 50 75 30 30
White 50 40 45 20
cheese
Creams 50 30 27 22
Sour milk 50 90 8 19
Total 200 235(53.8%) 110(25.2%) 91(20.8%)
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The results presented in Table 3 showed that the most common bacteria presents
in all dairy sources was lactobacillus as follow:75(31.9%), 40(17%), 30(12.7%) and
90(38.2%) in yogurt, white cheese, cream and sour milk respectively. Lactococcus
isolates was appeared as 20(36.3%) and 15(27.27%) in yogurt and creams respectively
and 10(18.1%) in each of white cheese and sour milk. On the other hand Streptococcus
was found as 45(40.9%) in white cheese also 30(27.2%) in yogurt, while in cream and
sour milk was found as 27(24.5%) and 8(7.2%) respectively, whereas the total number
of Lactococcus and Pediococcus was 55(12.6%) and 36(8.25%) respectively as shown
in Table 3 which illustrates the incidence of isolated LAB in relation to the different
local dairy product samples

Table 3: Frequency of each type of lactic acid bacteria isolated from different
sources of dairy products

Sample Sample Number (%) Total
type number [ actobacillus | Lactococcus |  Streptococcus | Pediococcus | LAB
spp. spp. spp. spp. Isolates
Yogurt 50 75(31.9) 20(36.3) 30(27.2) 12(333) | 137(31.4)
White 50 20(17) 10(18.1) 45(40.9) 8(22.2) | 103(23.6)
cheese
Creams 50 30(12.7) 15(27.27) 27(24.5) 1027.7) | 82(188)
Sour 50 90(38.2) 10(18.1) 8(7.2) 6(16.6) | 114(26.1)
milk
Total 200 235(53.8) 55(12.6) 110(25.2) 36(8.25) | 436(100)

Identification of isolated bacteria:

The isolates were identified according to biochemical, microscopic and cultural
characteristics as illustrated in Table 4 based on the physiological characters, out of
the total isolates obtained from different dairy products, showed Gram positive, non-
motility, non- spore formation, not able to produce catalase, cocci which produce no
gas from glucose. Among the cocci, some isolates were able to grow at 10 and 15,
37°C, and 45°C, as well as the isolates able to grow in 4%, but not in 6.5% NaCl
concentration and not able to grew in 6.9 pH. The isolates formed acid from lactose
and ribose but acid production from mannitol, sucrose and xylose was variable
between the isolates. These characteristics close resemblance to Lactococcus lactis.
But the cocci isolates were able to grow at 10 and 45°C in 6.5% NaCl and pH 9.6 but
not produce CO:from glucose were characterized as Enterococci seemed to
be Enterococcus faecium, as suggested by their ability to ferment sorbitol [27]. The
isolates of Gram-positive rods grew at 15°C and did not form CO: from glucose.
These characteristics suggest their classification as lactobacilli. Isolates of rods were
classified as Lactobacillus plantarum, as suggested by their sugar fermentations
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patterns, all these isolates fermented the following sugar; arabinose, cellobiose,
lactose, maltose, melibiose, raffinose, sucrose and trehalose, finally the other isolates
were unable to ferment melibiose, raffinose, xylose, sucrose and arabinose classified
as Lactobacillus dellbrukii. These species are frequently isolated from dairy products
[28,29].

Table 4: Identification of lactic acid bacteria according to biochemical and
physiological characters

Biochemical
tests Lc. Ec. Streptococcus. Pediococcus Leu. Lb. Lb - Lb.
lactis feacium thermophilus sp. cremorise | plantarum | dellbrueckii Fermentum
Catalase - - - - - |- - -
Oxidase + + - + + + + +
CO: + + + + + + + -
Growth at
10C’ + + + + + + +
15C° + + + + + + +
37¢C° + + + + + + +
45C° _ + + + + + + -
NaCl 2% + + + + + + + +
2% + + + + + + +
4% + + + + + +
6.5% + + + + + -
Acid from
Glucose + + + + + +
Lactose + + + + + +
Galactose + + + + + +
Sorbitol - + - - + + + +
Sucrose + + + - + + + +
Arabinose - + + - - + - -
Maltose + + + + + + + +
Ribose + + + + + + + +
Mannitol + + + - + + + +
Xylose + - - - - + - -
Raffinose - - - - - - -
Melebiose - - - - + - -
Rammnose - - - - - - + -
Trehalose + + - - - _
Cellubiose - - + + - _

(+) Positive; (-) Negative
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Sensitivity of the isolated LAB to antibiotics:

Tested isolates of LAB demonstrated different profiles of antibiotic resistance,
as shown in Table 5. All Lb. delbrukii, Lb. plantarum and Lb. fermentum were
resistance to penicillin G as well as showed more susceptibility to some antibiotics as
follow; most Lb. delbrukii isolates 45(90%) and 41(82%)) were resist to amoxicillin
and ampicillin respectively. While some isolates of Lb. plantarum and Lb. fermentum;
14(87.5%) and 16(100%); 12(85.7%) and 12(85.7%) were resist to amoxicillin and
ampicillin respectively. Nearly high percentage 30(60%) of Lb. delbrukii isolates were
resistant to cephalothine. All Lactobacillus species isolates were resistant to
vancomycin and streptomycin, while Lactobacillus species showed moderate
variation in the susceptibility to chloramphenicol, tetracycline, and erythromycin. All
Lctococcus lactis (28%) isolates were sensitive to all tested antibiotics excluding
2(7.14%) of the isolates showed resistance to chloramphenicol and 20(71.42%) were
resistant to tetracycline. E. faecium isolates show 44.4% resistance to
chloramphenicol, while all the isolates showed (100%) sensitivity to other tested
antibiotics. All Leu. cremoris showed sensitivity to all tested antibiotics except,
1(10%) and 3(30%) of the isolates were resistant tetracycline and chloramphenicol
respectively. While Leu. mesntroids were sensitive to streptomycin and cephalothine,
but they have variable resistance to tetracycline, chloramphenicol, erythromycin,
vancomycin, amoxicillin, ampicillin and penicillin G. Streptococcus thermophilus
isolates were susceptible to vancomycin, amoxicillin, ampicillin and cephalothine, but
totally resist to tetracycline and low resistance of 2(4.5%), 4(9%), and 6(13.6%)
demonstrated against chloramphenicol, penicillin G, and streptomycin respectively,
and 40(90.9%) resistant to erythromycin. On the other side Pediococci sp. isolates
were susceptible to erythromycin and amoxicillin and while with variable resistance to
other tested antibiotics, Table 5.

Determination of the minimum inhibition concentration

The minimum inhibition concentration (MIC) of the highly resistances isolates of
LAB to tetracycline, erythromycin and penicillin G was determined, Table 6. The
results indicated that the MIC varied among the isolates, probably due to the extensive
variability of resistance mechanisms conferring diverse levels of susceptibility
specially with tetracycline [30].

All the isolates had a MIC value ranged between 0.01-1.5 ug/ ml for penicillin
G, while with tetracycline the highest MIC observed was38 pg/ ml. and with
erythromycin the MIC ranged between 0.01-0.5 ug/ ml. As expected, the majority of
the lactic acid bacteria isolates were highly penicillin G resistant, with the exception
of Pedicoccuc sp., Lac. lactis, Leu. cremorise and Enterococcus feasium isolates. All
Streptococcus thermophillus were resisting to tetracycline and 40 isolates resist to
Erythromycin.
Detection of tet, erm and bla resistance genes by PCR

All of the resistance isolates of LAB to Tet, Ery and Pen. G were tested to detect
the presences of these genes by PCR, the results showed that twenty isolates of
Lactobacillus delbrukii which resists to tetracycline, erythromycin and penicillin G
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were tested to detect the presences of tet M and erm B, and bla Z genes by PCR ; the
results showed that from the total (20) isolates showed the presence of tet M and erm B
and 17 isolates harbor bla Z genes corresponding to their resistance phenotypes. Some
isolates were positive for all genes or one or both genes, giving a 401-bp band for tet
M, and a 405-bp band for ermB genes (Table 7 and Figures 1 A,B and C), as well as
ten isolates of Lb. plantarum showed these gens in some of them as follow; five of the
ten possessed the resistance tet M gen and 4 isolates have ermB while 8 isolates
showed the pen G resistance gen. From the ten isolates of Lb. fermentum; only 4
isolates appeared the presences of tet M gene and 5 isolates possessed erm B gens
while 9 isolates had the resistance gens bla Z, the isolates Pediococcus sp.
Lactococcus Lactis showed only presence of tet M gens as 8 and 7 isolates
respectively. On the other hand Strep. thermophilus(20); the band of the detected gens
appeared in 18 isolates for tet M and 15 for the erm B, but a B-lactamase gene could
be detected in only 4 of these resistant isolates with specific bla Z gene primers. Leu.
mesntroids showed 6 and 4 isolates possessed bla Z and tet M gen respectively but
only one isolates showed to possessing the gen erm B as shown in Table 7.

Table 5: The Susceptibility of Isolated Bacteria to Antibiotics

Type Number and Percentage(%bo) of resistance antibiotics

(No. of | Tet Chi Ery Van Amx. | Amp. | Penc | Strep | Ceph
isolates)

Lb. 19 15 30 50 45 41 50 50 30
dellbruekii (38) (30) (60) (100) | (90) (82) (100) | (100) | (60)
(50)

Lb. 8 10 11 16 14 16 16 16 8
plantarum (50) (62.5) | (68.75) | (100) | (87.5) | (100) | (100) | (100) | (50)
(16)

Lb. 6 4 8 14 12 12 14 14 5

fermentum (42.85) | (28.57) | (57.1) (100) | (85.7) | (85.7) | (100) | (100) | (35.71)
(14)

Ped. sp. 8 1 0 2 0 1 1 7 4
(10) (80) (10 (20) (10) (10) (70 (40)

Strep. 44 2 40 0 0 0 4 6 0

Thermophiles | (100) (4.5) (90.9) 9 (13.6)

(44)

Lc. lactis 20 2 0 0 0 0 0 0 0

(28) (71.42) | (7.14)

E. faecium 0 8 0 0 0 0 0 0 0
(18) (44.9)

Leu. cremoris | 1 3 0 0 0 0 0 0 0

(10) (10) (30)

Leu. 4 5 2 1 4 6 8 0 0

mesntroids (25) 27.7) | (11 (5.5) | (22.2) | (33.3) | (55.5)
(18)
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Table 6: MIC of resistant LAB isolates

Bacteria (No. of The

MIC in p/ml

isolates) Tetracycline | Erythromycin | Penicillin G
Lb. dellbruekii (20) 4-34 0.5-1 0.25-0.5
Lb. plantarum (10) 4-38 0.5-1.25 >0.25- 0.5
Lb. fermentum (10) 4-34 0.5-1.25 0.25- 0.5
Ped. sp. (10) 2-12 >0.025 0.125-0.25
Strep. thermophilus(20) 4-8 0.25-0.5 0.01-0.05
Lc. lactis (10) 2-8 0.01-0.02 0.025

E. faecium (10) 4-32 >0.025 0.01-0.02
Leu. cremoris (10) 8-16 >0.5 0.5-15
Leu. mesntroids (10) 4-24 0.0125-0.25 0.02- 0.05

Table 7: Detection of Resistance Gens (tet M, ermB and bla) by PCR

Bacteria Number of positive isolates

(No. of The isolates) tet M gene | ermB gene bla gene
Lb. dellbruekii (20) 20 20 17
Lb. plantarum (10) 5 8
b. fermentum (10) 4 9
Ped. sp. (10) 8 - -
Strep. thermophilus(20) 18 15 4
Lc. lactis (10) 7 - -
Leu. mesntroids( (10) 4 1 6
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Figure 2.A - PCR detection of tet(M) resistance gene in some Lactobacillus spp. Lane M:
3000-bp marker, lane NC: Negative control, lane 2-8: 401-bp band of tet(M) gene, lane 1:
no bands with DNA [no tet(M) gene]. B — erm B resistance gene in Lactobacillus spp.
Lane M: 3000-bp marker, Lane NC: Negative control, Lane 1, 4, 5, 6 and 7: 405-bp band
of ermB gene, Lane 2, 3 and 8: no bands with DNA (no ermB gene). C- bla Z resistance
gene, lane M:3000 bp marker, lane N; negative control, lanel,4,6,8,11; 325 bp band of
bla Z gene

Discussion

In the present study, 436 LAB isolates from local dairy products were isolated
and identified by biochemical tests. After bacterial identification, the isolates were
evaluated by phenotypic and genotypic methods for their antibiotic resistance profiles.
Phenotypic assays that used to determine the antibiotic susceptible/resistant patterns
have been complemented by molecular methods in which bacterial isolates are directly
screened for the presence of antibiotic resistance determinants. This study revealed to
use PCR for detection tet M and erm B and bla resistance genes in LAB isolates. It
was found that some isolates harbor tet M and/or erm B and bla genes and others that
were previously showed tetracycline or erythromycin resistant patterns, were found to
be negative for tet M or erm B genes respectively. These false results can be explained
by the fact that there is currently no standard method for antibiotic susceptibility
testing of LAB, although several micro dilution methods have been used. Also, many
factors may affect the susceptibility results such as the inoculum size, the incubation
time, the incubation temperature, the composition of the atmosphere and the growth
medium. An increased inoculum size and an extended incubation time resulted in
elevated antibiotic MICs for some species [31].
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Nawaz et al. [32], reported that out of 84 LAB strains, erm B gene was detected
in eight Lactobacillus strains and one Streptococcus thermophilus strain. The tet genes
were identified in 12 strains of lactobacilli from traditional foods which is consistent
with our results. Also, detection oftet M and erm B resistance genes have been
previously investigated [33,34]. The resistance of the studied Lactobacillus spp. to
antibiotics was variable according to species and antibiotic tested, some Lb. fermentum
isolates were detected as resistant to tetracycline and tet M gene was found in some of
these isolates as a resistance gene. only one Lb. fermentum was resistant to
chloramphenicol. D’Aimo et al., [35], Bujnakova et al., [36], they were illustrated that
Lactobacillus species are generally susceptible to chloramphenicol, erythromycin and
tetracycline. On the other hand Gfeller et al.,[37], Cataloluk and Gogebakan [38],
reported that six isolates of Lactobacillus casei and Lactobacillus fermentum isolates
from dairy products and human origin carried tet(M) genes. Kastner et al. [39], studied
161 LAB isolates for antibiotic resistance, and only one Lb. reuteri strain (SD 2112)
showed a high tetracycline resistance phenotype that could be correlated with a tet(W)
resistance gene. Erythromycin resistance genes have been reported to occur on
conjugative plasmids in lactobacilli such as plasmid pGT633 from Lb. reuteri strain
100-63, or pLEM3 from L. fermentum LEM89 [40].

In the present study, 436 LAB isolates from local dairy products were isolated
and identified by biochemical tests. After bacterial identification, the isolates were
evaluated by phenotypic and genotypic methods for their antibiotic resistance profiles.
Among the Pediococci isolates, only some were resist to tetracycline and tet(M) gene
was detected in eight resistant Pediococcus sp isolates. Ammor et al. [41], indicated
the antibiotic susceptibility of Pediococcus spp. isolated from food was very rare.
Hummel et al. [42], investigated antibiotic resistances of 45 lactic acid bacteria those
belong to the genera Lactobacillus, Streptococcus, Lactococcus, Pediococcus and
Leuconostoc. One of the Pediococcus strain Ped. pentosaceus strain BFE 7436 was
found to show low resistance to tetracycline. However, it was reported that neither of
the genes those encode the ribosomal protection proteins [tet(M), tet(Q), tet(S) or
tet(W)] nor the genes those encode the tetracycline efflux pumps [tet(K) or tet(L)]
were found Tetracycline resistance seems to be common in P. sp isolates in our study,
tet M gene could be detected in many of these resistant strains. It has been reported by
Gevers et al. [43]; Shalini and Rameshwar [44]; Sabir et al. [45] that the antibiotic
tetracycline usually an active against Pediococcus pentosaceus isolates and
susceptibility levels are thought to be species-dependent [42]. Enterococcus faecium
strains isolated in our study were found to be resistant to different antibiotics. En.
faecium isolates showed high level of resistance to Erythromycin (32 pg/ml), and also
Chloramphenicol resistant which was isolated from dairy products but none of these
isolates , erm(B) or bla genes could be detected. One of the all En. faecium isolates
were resistant to tetracycline and carried tet(M) gene.

In a study undertaken by Temmerman et al. [46], a total of 29 En. faecium
strains were isolated from different European probiotic products and antibiotic
resistance was detected against tetracycline (24% of the isolates), Erythromycin (97%
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of the isolates) and Chloramphenicol (34% of the isolates). The resistance of
Enterococcus species isolated from Turkish white cheese samples to 13 antibiotics is
studied by Citak et al., [47], and 96% of En. faecium isolates were found to be
resistant to Erythromycin, whereas 76% and 44% were resistant to Chloramphenicol
and Tetracycline respectively. Huys et al. [48] have found that 24% of Enterococcus
isolates from European cheeses displayed phenotypic resistance to Tetracycline with
MIC ranges of 16 to 256 pg/ml. En. faecium GLM-160 and GLM-161 were resistant
to Ciprofloxacin with MIC values of 4 ug/ml. Similarly, Ciprofloxacin resistance has
been described among En. faecium isolates from different food sources at varying
degrees [49, 50].

Conclusion: This study had established that wide varieties of LAB the most common
bacteria presents in all local dairy source samples were lactobacillus in Erbil city and
lactobacilli are considered to be one of the most important potential Accurate
characterization and identification of LAB and the exact screening for the presence of
antibiotic resistance determinants requires the combined use of phenotypic properties
and molecular methods. Lactobacilli species from dairy products show high resistance
properties to Amoxicillin and Ampicillin but showed moderate variation in the
susceptibility to Chloramphenicol, Tetracycline and Erythromycin. Lactococcus lactis
isolates appeared resistance to Tetracycline also all Leuconostoc. cremoris isolates
showed sensitivity to all tested antibiotics except, some isolates resisted to Tetracycilin
and Chloramphenicol respectively, while Leuconostoc mesntroids had variable
resistance to Tetracyclin, Chloramphenicol, Erythromycin, Vancomycin, Amoxicillin,
Ampicillin and Penicillin G. All Streptococcus thermphilus isolates were resist to
Nalidixic acid and Tetracyclin and low-level were resistance to Chloramphenicol,
Penicillin G and Streptomycin, antibiotics and the tet (M), erm (B) and bla (Z) genes
were detected in Lactic acid bacteria isolates. This is attributed to the stricter quality
control measures and the proper characterization and maintenance of starter culture
strains during the production of local dairy products.
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