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Abstract
Antimicrobial susceptibility of commensal Escherichia coli (E. coli) from faecal samples of white Fulani
cattle (Bos indicus) was determined in Anyigba, Kogi state. Sixty (60) faecal samples were collected from
four Fulani settlements between February 2012 and July 2013. E. coli from faecal samples was isolated
and identified using standard microbiological and biochemical methods. Isolates were tested with 6
antimicrobials drugs commonly used in the treatment of human and veterinary infections by disk diffusion
technique. Of these isolates 8.5% were sensitive to all the antibiotics. Azithromycin had the highest
(76.6%) resistance, while cefuroxime and tetracycline were 51.1% and 40.4% respectively. Resistance to
Ciprofloxacin and amoxicillin/clauvulanic acid was however low (10.6% and 17.0%). The study further
revealed that 31.9% of the isolates were resistant to more than 3 antibiotics. The prevalence of co-resistance
of azithromycin with Cefuroxime and Tetracycline was 46.7% among the multidrug resistant isolates.
Strict hygienic measures are imperative in slaughter and processing of beef to avoid transmission of these
antimicrobial resistant bacteria to food. Farmers using cow dung as organic manure should be enlightened
on adequate measures of composting and decontamination to prevent the spread of these antibiotic resistant
bacteria to farm produce, human and animals.
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Introduction

Escherichia coli, is a common microbial flora of the gastrointestinal tract of human beings and vertebrate animals [1]. Apart
from being shed in faeces, its presence has also been detected
in soil, plants and in water where it could serve as one of the
factors affecting animal and human health. It is estimated that
1-4% of all cultured bacteria of the colon are E. coli. Commensal
E. coli strains are thought to maintain the physiological milieu of
the gut and support digestion, as well as defend against enteric
pathogens [11].
Faeces pollution of water and food is an environmental problem of increasing importance. Identification of individual host
sources of faecal E. coli such as human, domestic animals and
wild animals is a prerequisite to the formulation of remediation plans [3]. Possible sources of faecal contamination include

surface runoff from manure treated agricultural and or farm
animal feedlots and inadequate septic systems, sewer overflow
and wildlife.
Antimicrobials have played an indispensable role in decreasing illness and death associated with infectious diseases
in animals and humans. However, selective pressure exerted
by antimicrobial drug used has also been the major driving
force behind the emergence and spread of drug resistance traits
among pathogenic and commensal bacteria. Recent studies have
shown that commensal bacteria of humans and animals could
serve as good indicators of antimicrobial selective pressure and
reveal the potential for antimicrobial resistance emerging in
enteric pathogens [10]. The French Institute for Public Health
Surveillance has recommended that studying antimicrobial
resistance in commensal bacteria from healthy animals would,
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Susceptibility (%)

therefore be extremely valuable, as these organisms could serve resistance of the isolates to the antimicrobials was also evaluated.
as a reservoir for genes that encode antimicrobial resistance and
given the right conditions, could transfer these resistant genes Results
to pathogenic bacteria [6].
Forty seven (78.3%) Escherichia coli isolates obtained from 60
This study therefore was carried out to assess the level of faecal samples were subjected to the antimicrobial susceptibility
antimicrobial susceptibility of commensal Escherichia coli in testing. Of these isolates, 63.8%, 53.2% and 46.8% were susceptithe faeces of apparently healthy white Fulani cattle in Anyigba, ble to ciprofloxacin, tetracycline and amoxicillin/clavulanic acid
Kogi state.
respectively. E. coli resistance to azithromycin was 76.6%, while
resistance to cefuroxime and tetracycline were 51.1% and 40.4%
Materials and methods
respectively (Figure 1). More than 63% of the isolates exhibited
This study was carried out among four Fulanicattle herds in intermediate susceptibility to nalixidic acid though resistance
Ayingba, Kogi state in the North central zone of Nigeria.
to the drug was low (12.7%). Intermediate susceptibility of isolates to amoxicillin/clavulanic acid (36.2%) and ciprofloxacin
Sample collection
(25.5%) followed, but higher sensitivity of the isolates to these
Sixty (60) freshly laid faecal samples were collected from four drugs were recorded (46.8% and 63.8% respectively) compared
herds of apparently healthy white Fulani cattle in Anyigba from with nalixidic acid (23.4%).
February 2012-July, 2013. Fifteen faecal samples were collected
Co-resistance of azithromycin with cefuroxime (AZM-CXM)
from each herd into sterile universal containers, aseptically was the most frequently observed (42.6%) (Table 1). AZM-TE
labelled and transported to the laboratory for microbiological followed with 10.6%, while 8.5% of the isolates were susceptible
analysis.
to all the antimicrobial agents tested while only 2.1% were resistant to all antimicrobials tested. Multidrug resistance (MDR) of
Isolation of E. coli
the faecal E. coli isolates was 31.9% (Table 2) AZM-TE was the
Approximately 1g of each faecal sample was emulsified in 9ml most commonly observed MDR profile (26.7%).
of phosphate buffered saline (PBS). The 10-fold serial dilution
was performed until 10-7 dilution was obtained. Pour plate Discussion
technique was employed in the isolation of the bacteria by The antimicrobial susceptibility of commensal E. coli isolated
inoculating 0.1ml of the10-7 dilution unto molten MacConkey from faeces of white Fulani cattle revealed that antimicrobial
agar plates. Upon solidification, plates were incubated at 37°C resistance is on the increase even among commensal bacteria
for 24hours. The typical lactose fermenting colony from each and has become a growing problem. This is due to overuse of
faecal sample with deep pink colouration were subculture onto antibiotics in humans, and use of antibiotics as growth promoters
Eosin Methylene Blue (EMB) agar at 37°C for 24hours. Single in animal feeds [7]. Antimicrobial resistance in food animals
colonies with greenish metallic sheen on EMB were confirmed deserves special attention. Escherichia coli is an indicator speusing standard biochemical tests.
cies for studies of the level of antibiotic resistance of the faecal
flora [12]. Escherichia coli make their way into the food chain
Antimicrobial susceptibility testing
via the faecal contamination of animal carcases during slaughter,
Antimicrobial susceptibility testing was conducted by the disk with subsequent improper handling (storage and cooking) of
diffusion method. Test isolates were inoculated into peptone the product or by faecal adulteration of agricultural crops in
water with a turbidity conforming to 0.5 McFarland turbidity the field or packing sheds.
standards. A sterile glass rod was employed each time to evenly
Antimicrobial resistance of E. coli to azithromycin and tetspread 0.1ml of the inoculums into prepared plates of Mueller racycline (76.6% and 40.4%) observed in this study was lower
Hinton agar plates and allowed to dry for 5minutes. Antibiotic than that reported by many authors for pathogenic E. coli. For
discs (Oxoid England) were ciprofloxacin (5μg), amoxicillin/
clavulanic acid (30μg), azithromycin (15μg), cefuroxime (30μg),
90
nalixidic acid (30μg), and tetracycline (30μg). The antimicrobial
80
discs were evenly placed on the surface of the plates using sterile
70
forceps. Plates were incubated at 35°C for 18hours. Zones of
60
50
inhibition were measured in millimetres and were interpreted
40
Resistance (%)
as sensitive, intermediate or resistant according to the CSLI
30
Intermediate (%)
(Clinical and Laboratory Standard Institute 2011) breakpoints
20
10
Sensitive (%)
for the antibiotics used. E. coli ATCC 25922 was used as a control.
0
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Escherichia coli isolates exhibiting resistance to ≥3 antimicrobials were regarded as multidrug resistant (MDR). Concurrent
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Figure 1. Antimicrobial susceptibility of commensal E. coli
from faecal samples of white Fulani cattle.
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Table 1. Antimicrobial resistance patterns of faecal E. coli of
white Fulani cattle.
No. of antimicrobials
Cattle isolates (n=47)
resistant
Antimicrobial resistance
Frequency
pattern (ARP)
of ARP
0
0
4
1
AZM; CXM; TE
7; 3; 3
2
AZM-CXM; AZM-TE;
9; 5; 1
CIP-CXM
3
AZM-CXM-TE; AZM-CIP- 4; 1; 1; 2; 1
CXM; AZM-AMC-CXM;
AZM-AMC-TE; AZMCXM-NA
4
AZM-AMC-CXM-NA;
1; 1; 1
AZM-CIP-NA-TE;
AZM- AMC-CXM-TE
5
AZM-AMC-CXM-NA-TE;
1; 1
AZM-CIP-AMC-NA-TE
6
AZM-AMC-CIP-CXM-NA- 1
TE
Key: AMC=amoxicillin/clavulanic acid; AZM=azithromycin;
CXM=cefuroxime; CIP=ciprofloxacin; NA=nalixidic acid;
TE=tetracycline
Table 2. Antimicrobial resistance profile of E. coli isolates (n=47).
No. of
Antimicrobial
6
5
4
3
2
1
0

No. of isolates
with profile
1
2
3
9
15
13
4

%
2.1
4.3
6.4
19.1
31.9
27.7
8.5

instance, 85.4% resistance to azithromycin among enterobacteria family tested from different clinical samples [4]. Obireet
al., (2008) reported a 79.2% resistance of E. coli isolated from
patients to Tetracycline.
Antimicrobial resistance is typically more frequent among
pathogens than in commensal bacteria [2]. This difference is
generally attributed to the more intense and repeated exposure
of pathogens to antimicrobial agents.
The emergence of multidrug resistance (MDR) bacteria has
complicated the issue of antimicrobial resistance. This is said
to be common among Gram negative bacteria [8]. The 31.9%
prevalence of MDR recorded in this study is in agreement with
that reported from healthy lactating cattle in 2007 [10]. Higher
level of susceptibility of E. coli to Ciprofloxacin (89.3%) observed
is consistent with reports of 80% and 80.1% sensitivity of E. coli
in food animals respectively [14,15]. This may be an indication
that this drug is still useful in the treatment of bacterial infections. An understanding of the associations between phenotypic
resistance and resistance genes may have important implications
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for the design of effective prudent-use guidelines [6].

Conclusion and recommendation

The pattern of antimicrobial resistance (AMR) recorded in
this study for commensal bacteria of healthy cattle implies
that strict hygienic measures must be taken in the slaughter of
cattle and processing of beef for food to avoid transmission of
these resistant bacteria to food. Proper disposal of cow dung
must be ensured. Farmers using cow dung as organic manure
should be enlightened on adequate measures of compositing and
decontamination to avoid transmission of antimicrobial resistant microbes to farm produce, humans and animals. Nomadic
nature of the Fulani cattle herders may also be a risk factor in
the spread of antibiotic resistant bacteria. There is a need to
educate nomads on hygienic measures including hand washing
and proper disposal of cattle dungs.
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