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Abstract: Cow farming involves frequent contact among animals, workers and farm environments. To
investigate E. coli that occurs on cow farms and its antibiotic susceptibility, a pilot study included
samples from cow workers, cows, and the farm environments from five farms in Karbala governorate.
Samples were taken from the nasals and hands of consenting workers (n=100), teats and nasals of
selected cows (n=100) and shared environmental (n=200). Samples were processed bacteriologically and
the isolates were tested with morphological and a number of biochemical tests for confirmation and
identification. Also, diagnosis was done by Vitek- 2 system after subculture and purification. According
to the standard morphological and biochemical protocols for isolation and identification that revealed an
overall prevalence of 33(8.25%) of the collected 400 samples were contaminated with E. coli. All
isolates presumptive E. coli given positive result for Vitek-2 system identification. E. coli possessed
resistance to some antibiotics. In contrast, antibiotic such as Ertapenem, Imipenem, Meropenem and
Nitrofurantoin were effective against E. coli (100%). Result indicates the presence of E. coli on cows,
human and shared environmental, and possessed varying degrees of resistance to antibiotics.
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Introduction

Escherichia coli were first isolated
from the feces of a child in 1885 by the
Austrian pediatrician Theodor
Escherich(1). It has been frequently
isolated from the farms and is
ubiquitous in environment (2). Feed has
been involved as a source that not only
acts as a vehicle but could possibly
allow for replication. Several sources
have been involved with feed and fecal
matter being the most common
followed by water, flies and wildlife
(3). E. coli was reported as a dominant

inhabitant of the healthy human gut
microbiome (4). It is mainly enteric
bacteria in animals and can also survive
in the environment, like dairy products
and materials contaminated with faucal
(5).

Among the major infectious
agents, E. coli has been associated with
milk and some of dairy products (6). E.
colithat belong to the family
Enterobacteriaceae, is Gram-negative,
facultative anaerobic, rod-shaped and
highly motile bacteria and a normal
inhabitant of the intestines of animals
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and humans (7, 8), however, its
recovery from food may be of public
health concern due to the possible
presence of enteropathogenic and/or
toxigenic strains which lead to wide
variety of enteric and extraintestinal
diseases in animals (8).

Escherichia coli are chemo-
organotrophic microorganism.
Approximately 95% of E. coli strains
are indole and methyl red positive, but
are  Voges-Proskauer and citrate
negative. It is oxidase negative, catalase
positive, fermentative of glucose, D-
mannitol, D-sorbitol, arabinose,
maltose, reduces nitrate and are motile
at 36°C. They ferment Lactose in
MacConkey agar to produce lactic acid.
E. coli is positive in beta glucuronidase
identification assay due to the presence
of the beta glucuronidase enzyme
activity in E. coli(9, 10). Its isolates
exhibited bright pink color with lactose
fermentation on MacConkey agar
plates, metallic sheen on Eosin
Methylene Blue agar plate and gram-
negative, pink-colored, small rod-
shaped organisms arranged in single
with pairs or short chains on Gram’s
staining (11).

The development of Antimicrobial
Resistance for E. coli in the intestinal
tract is assumed due to resource
competition with  other microbial
communities (12). Since commensal
bacteria are the reservoir of antibiotic
resistance  genes present in a
community, and the uncontrolled use of
antibiotics is associated with an increase
in antibiotic resistance in pathogens
(13). Around 50-60% of E. coli
infections acquired in the community
have become resistant to commonly
used oral antibiotics (e.g., amoxicillin,
cefixime, and ciprofloxacin), making
outpatient treatment difficult (14). Some

studies have illustrated multidrug-
resistant pathogens in the soil and water
of farm environments. The ESBL-
variants detected corresponded to those
previously found in animals or humans
living in a farm environment (15). In
Iraq, there is great concern about the use
of veterinary drugs by livestock farmers
who have no knowledge in treating
cattle without first determining their
infection status. Therefore, this study
aimed to isolate, identification and
evaluation of antimicrobial resistance of
Escherichia coli from cow farms,
workers and shared farm environments
in Karbala Governorate-Iraqg.

Materials and methods

Study area
The study was conducted in
Karbala  governorate, Iraq. Five

locations from Karbala (Al-lbrahimia,
Al-Amriyah , Umm Al-Hol , Al-Atishi
and Abu Qatna) were included in this
study.

Sampling, sample types, and sample
collection

A total of 400 specimens were
collected during period from June 2021
to October 2021, ten cows from each
farm were selected for sampling, as well
as, all workers who consented and could
be sampled during a field visit.
Environmental sampling based on
taking at least two samples for each
area. At least total 50 samples of cow's
milk, 50 swabs from cows' noses, 50
swabs from udder teat, 50 swabs from
the noses and 50 swabs from hands of
farm  workers and environmental
samples (50 swabs from milking tools,
50 swabs from the feeding place and 50
swabs from the cows' shelter).



Iraqi Journal of Biotechnology 302

Isolation of E. coli

All samples were transferred to the
laboratory where they were processed
within 24 hr of collection as previously
described (16). The samples were
cultured on MacConkey agar and blood
agar and. Cultured samples were
incubated aerobically at 37 °C for 24 hr.
Colonies developed show characteristic
growth; the suspected colonies were
cultured for further determination.
Almost all workers wore gloves during
milking. Farm workers were invited to
volunteer to participate in the survey
and sampling.

Identification of Escherichia coli

Twenty-five grams of sub-samples
of feed place were analyzed. Under
aseptic conditions, one ml of each milk
sample was drawn. For swabs 1ml of
sampling buffer was squeezed out and
sampled. Then transferred into sterile
container and 225 ml of TSB were
added supplemented with vancomysin
(0.8 mg/L) or no according to Brando et
al. (17) and incubated for 6-24 hr at 42
°C. After 24 hr enrichment, aliquots of
100 pl of the cultivated broth were
streaked onto Eosine methylene Blue
(EMB) agar to presumptively identify
isolates as . E. coli have exhibited blue-
black color with metallic green sheen
colonies, and onto Sorbitol MacConkey
agar to test for sorbitol non-fermenting
bacteria  (colorless  colonies) and
sorbitol ~ fermenting bacteria. The
purified colonies were then streaked
onto nutrient broth and incubated at 37
°C for 18-24 hr for further
identification. Samples that tested
positive  were then subject to
confirmatory methods.

Biochemical characteristics and
Vitek- 2 System diagnostic

The isolated strains were subjected
to a number of different biochemical
tests to confirm E. coli. Methyl red
test,indole production test, Oxidase test,
Voges-Proskauer test,Motility Test and
Urea test were performed on all
suspected isolates to confirm the E. coli.
Presumptive positive E. coli isolates
were then confirmed using the Vitek-2
system according to manufacturer's
directions.

Antimicrobial susceptibility testing
All E. coli isolates were subjected
to antibiotic susceptibility tests using
the Vitek- 2 card (bioMérieux)
according to the manufacturer's
instructions.The antimicrobial used in
the experiment included Ampicillin,
Ampicillin/Clavulanic Acid,
Piperacillin/ Tazubactam, Cefotaxime,
Ceflazidime, Cefepime, Ertapenem,

Imipenem,  Meropenem, Amikacin,
Gentamicin, Ciprofloxacin,
Norfloxacin, Fosfomycin,

Nitrofurantoin, Trimethoprim
/Sulfamethoxazole. All the results of
antimicrobial susceptibility ~ were
interpreted according to CLSI guideline
(18).

Statistical analysis

Data was analyzed by the Statistical
Analysis System- SAS program (19).
Chi-square test was used to significant
compare between percentage (0.01
probability) in this study.

Results and discussion
Isolation and
of Escherichia coli

In current study, a total of 400
samples were collected and processed
bacteriologically and biochemical tests

identification
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were performed to detect E. coli. The
results of the present study revealed that
out of 400 samples, 33 samples were
found to be positive for E. coli. Isolates
were characterized as bright pink color
on MacConkey agar plates and showed
blue-greenish metallic sheen on Eosin
Methylene Blue (EMB) agar plate
(Figurel). Upon Gram’s staining of the
isolates under 1000x using light

e

microscope by using oil immersion,
pink-colored, small rod-shaped
organisms arranged in single, pairs or
short-chain bacilli and Gram-negative
were identified. On EMB agar pure
colonies of E. coli appear to be green
metallic sheen colonies and as 2-3 mm
diameter (20). These results were
agreed with other researchers (21, 22,
11).
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Figure (1): Colonies of presumptive E. coli on EMB agar.

Biochemical characterization

A total of 33 isolates were identified
as E. coli confirmed using standard
biochemical tests for E. coli ~ were
given positive results. E. coli isolates
were identified by positive indole and
methyl red tests, and negative for

Voges-Proskauer test. These results
coincide with the results of (24,19,11).
Also, positive oxidase and motility,
and negative for urea test (Tablel)
which are in agreement with the reports
of (23, 20).

Table (1): Biochemical characterization of E. coli

Biochemial Test Reaction
Indole Production Positive
Methyl Red Positive
Voges- Proskauer Negative
Oxidase Positive
Motility Positive
Urease Negative

Identification by using viteck-2
system

The colonies were confirmed by
using Vitek- 2 identification Gram
negative cards (bioMérieux). The
results shown that all 33 isolates
presumptive E. coli given positive

result. Vitek-2 system identification
method is an acceptable automated
method for the rapid identification of
Gram-negative bacteria (24). Ali (22)
reported ability of Vitek-2 system to
identify more than 163 fermentative and
non-fermentative Gram-negative bacilli
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that was identified previously by API
20 E.

Antibiotic sensitivity testing

It is not uncommon that drugs are
different in their efficacy. Thus, 33
samples positive for E. coli from 400
samples were tested for antimicrobial
susceptibility analyzed by Vitek-2
system (Table2). In this study, findings
revealed that all E. coli isolates were
significantly (P<0.01) susceptible to the
16 drugs tested except for Norfloxacin,
with a susceptible to Ertapenem,
Imipenem, Meropenem and
Nitrofurantoin (100%)) which disagreed
with reports published by (25) that all
E. coli isolates exhibited susceptibility
to ciprofloxacin and sulfamethoxazole.
All E. coli isolates showed considerable
sensitivity to imipenem or meropenem
100% (Table2), which are considered
the last line of defense in the treatment
of infections caused by multi-resistant
Gram-negative bacteria, similar results
obtained by (26). The association of
determinants at the human-animal-
environment  interface can  alter

microbial  genomes, resulting in
resistant superbugs in various niches
(27).

It was found that E. coli possessed
varying degrees of resistance to 12
antibiotics with significant resistance
(P<0.01) for Norfloxacin 17/52%).
Antimicrobial resistance patterns were
observed most commonly to ampicillin
(30%), Trimethoprim/Sulfamethoxazole

(30%) and less frequently to
Piperacillin/ Tazubactam (9%).
Cefotaxime (9%) and Ciprofloxacin
(12%) (Table2). Which disagreed with
the results of (28) who reported that the
highest rate of resistance was against
amoxicillin (90.6%), followed by 77.7%
resistance to cefotaxime, 75.7% to
cefuroxime, and 70.8% to ofloxacin.
Interestingly, only 3% of E. coli isolates
were resistant to amoxicillin-clavulanic
acid, while (25) and (29) reported a
significantly higher percentage 14 and
100%, respectively.  Antimicrobial
resistant bacteria are considered one of
the major public health concerns
worldwide. Mastitis is the most
common cause of antimicrobial use in
dairy herds, so bovine milk is
considered as potential source of
multidrug-resistant  bacteria in the
agricultural environment (30). This
minimizes  the  effectiveness  of
treatments and the ability to control
infectious diseases in animals and
humans, facilitating the spread of
bacteria resistant to antimicrobials (31,
32), mainly due to the close relationship
established in dairy farms between
different animal species and humans
(33, 34).

Results of this study showed
2(6%), 1(3%), 3(9%) and 3(9%) were
intermediate. ~ However, the results
reported by (35) and (25) were
relatively similar to current study where
the in vitro growth E. coli was
restrained by gentamicin, ciprofloxacin.
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Table (2): Antibiotic susceptibility patterns of E. coli isolates

Antibiotic R I s P-value
Ampicillin 10(30%) 0(0%) 23(70%) 0.0001 **
Ampicillin/Clavulanic Acid 1(3%) 2(6%) 30(91%) 0.0001 **
Piperacillin/Tazubactam 3(9%) 0(0%) 30(91%) 0.0001 **
Cefotaxime 3(9%) 0(0%) 30(91%) 0.0001 **
Ceflazidime 8(24%) 0(0%) 25(76%) 0.0001 **
Cefepime 6(18%) 1(3%) 26(79%) 0.0001 **
Ertapenem 0(0%) 0(0%) 33(100%) 0.0001 **
Imipenem 0(0%) 0(0%) 33(100%) 0.0001 **
Meropenem 0(0%) 0(0%) 33(100%) 0.0001 **
Amikacin 5(15%) 3(9%) 25(76%) 0.0001 **
Gentamicin 5(15%) 3(9%) 25(76%) 0.0001 **
Ciprofloxacin 4(12%) 0(0%) 29(88%) 0.0001 **
Norfloxacin 17(52%) 0(0%) 16(48%) 0.0001 **
Fosfomycin 3(9%) 0(0%) 30(91%) 0.0001 **
Nitrofurantoin 0(0%) 0(0%) 33(100%) 0.0001 **
/Szlrf;”;]e:thhoo‘;ggle 10(30%) | 0(0%) 23(70%) 0.0001 **

** (P<0.01).

FHE_

#=33 E. coli isolates. R*= Resistant; I""= Intermediate; S*""= sensitive.

Multi drug resistance (MDR) is
defined as resistance of an isolate to
more than two antimicrobials tested. In
terms of the E. coli multi-drug
resistance in current study, it can be
divided into three classes: the first is
resistant to one antibiotic, the second is
resistant to two antibiotics, and the third
is resistant to more than two antibiotics.
Similar results were obtained by (36)
was 64% of E. coli isolates were
resistant to one antimicrobial; 18% were
resistant to two antimicrobials; and 18%
were resistant to > 2 antimicrobials.
Also are consistent with the findings of
(37) who reported that multiple drug
resistance was also seen in 15 (18.3%)
E. coli and 5 (14.3%) E. coli O157:H7
isolates, and with the findings of
(38,39) who observed MDR in 15 of
the isolates, they detected eleven
different MDR patterns including one
isolate resistant to seven antimicrobials.

Conclusions

Overall, the study found a low
prevalence rate of E. coli which varied
between the five areas. The study

revealed that relatively a number of
strains are resistant to the antibiotics
commonly used in the therapeutic
protocol of many human and animal
infections.  Therefore, antimicrobial
susceptibility test should be carried out
at a regular basis and proper hygienic
practices should be introduced at farm
level. The data from this study showed
that these farms can serve as reservoir
of multi-drug resistant organism.
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