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Abstract
Objectives

Food borne diseases are one of the main important issues in the world. Escherichia coli are considered as
the most prevalent food borne pathogen. A cross sectional study was conducted from January 6- 2018 to
September 10-2019 on cloacae swab; farm and market’s egg at Jimma town to isolate, identify and
determine antimicrobial susceptibility patterns.

Result

Out of 415 total samples, 156 (37.59%) were identi�ed as E. coli from farm eggshell 21/83 (25.30%),
farm egg content 12/83 (14.46%), cloacae swab 42/83 (50.60%) and market egg shell 45/83 (54.23%). In
the current study antimicrobial susceptibility test of E. coli isolates from different sample types revealed
varying degree of susceptibility to antimicrobial. Isolated E. coli was highly susceptible to Cipro�oxacin
(100%), Gentamicine (100%), Streptomycin ( 96.4% ) , sulfonamides (94%), Kanamycin (91%),
Chloramphenicol ( 89.5% ) , tetraccine (78.9%) , Trimethoprim (75%) these are considered appropriate for
empirical treatment of E. coli in the study area. Moreover, resistance of isolates with 100%, 75% 50%, 25%,
1.6% and 0.5% was developed to ampicillin, neomycin, cefoxitin oxytetracycline , Streptomycin and
tetraccine respectively. The presence of E.coli within egg/and chicken can pose serious public health
problems. The appropriate hygienic practices of eggs at both farms and markets should be under taken.

Introduction
Poultry feeds are food materials used in raising poultry birds. Poultry feeds are referred to as complete
feeds as they are designed to contain all the nutritional materials in the form of meat and egg production
these have signi�cant importance in humane food [1]. Advances in science and technology have widely
contributed for the expansion of the poultry industry and a number of strategies have been adopted to
modulate the quality of poultry products like egg and meat[2]. Escherichia coli (E. coli) are major factors
for declining of food quality including food originated from poultry due to poultry and poultry products
being a primary source of bacterial infection. It has most often been associated with the consumption of
contaminated foods of animal origin, such as poultry, swine, dairy products and eggs [3].

Most of E. coli isolates are harmless; however, some strains are pathogenic and may cause serious food
poisoning in human beings [4]. In the past two decades, severe outbreaks with gas- trointestinal
symptoms have occurred by food borne pathogenic E. coli, particularly 0157:H7 [5]. E. coli and its related
species are named as “enteric bacteria”; because they mostly live in the intestinal tracts of human and
other animal species [6]. Moreover E.coli is one of foods borne bacteria and resistant to one or more
antimicrobial drugs used in medicine and agriculture. Antibiotic resistance in E. coli is of particular
concern because it is the most common gram-negative pathogen in humans[7]. Some global epidemics
have also been linked with egg consumption and known to cause egg-borne pathogens present in poultry
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eggs and their contents. Food poisoning are associated with egg- borne pathogens may cause severe
morbidity or mortality period with diarrhea, vomiting, nausea and abdominal cramps[4].

In the previous study, which carried out the determination of isolation and antimicrobial drug resistance
patterns of E. coli isolates and estimates, the level of the pathogen was connected at eastern Ethiopia on
poultry farm of cloacae swabs sample and in different studies were conducted on the prevalence of E.coli
from both markets and farm egg[8]. There is very little information regarding the E.coli pro�le from egg
and cloacae of poultry and drug susceptibility patterns particularly in Jimma Town, south western
Ethiopia. Therefore, this study was aimed to isolate E.coli from cloacae swabs, mark and farm egg and,
asses the antimicrobial susceptibility patterns of the isolates.

Materials And Methods
Description of the Study Area

The study was conducted on market egg, farm and cloacae swabs of laying chicken in Jimma town,
Oromia regional state, Southwestern Ethiopia.

Study Design

A cross-sectional study was conducted from January, 2018 to November, 2018 to isolate, identify and
characterize antimicrobial susceptibility patterns of E.coli species from market egg, farm egg and cloacae
swabs of laying chicken in Jimma town.

Sample collecting and processing

A total of 166 samples of egg were collected (83 samples of egg from market and 83 samples of egg
from farm to maintain proportionality) were collected and again 83 cloacae swabs were collected from
chicken these laid sample of egg at farm.

Of 83 samples of egg from Jimma town poultry farms; 16, 58, 6 and 3 samples of egg and cloacae swab
of laying samples of egg were collected randomly after clustering samples for sample sours farm that
include Jimma University College of Agriculture and Veterinary Medicine, Jimma University Kito Furdisa
Development Enterprise, Emabet and Daniel poultry farm respectively. Eggs were collected in sterile bags
as soon as egg laid using sterile glove and transported to the laboratory and cloacae swabs from these
laying sample of eggs were collected and swabs were placed in sterile tube contain 10 ml peptone water.
Eighty three egg sellers were selected randomly from Jimma town markets randomly and Single egg from
each egg seller were collected in sterile bags randomly using sterile glove.

Cloacae swabs were incubated at 37oC for 24 h as soon as samples were collected. Samples of egg were
processed according to (Loongyai et at., 2011) in which external shell of eggs were swab with sterile
cotton swabs dipped in sterile peptone broth and placed in 10 ml of peptone broth and subsequently
incubated for 24 h at 37oC. In order to collect the egg contents, eggs were surface sterilized by immersion
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in 75% alcohol for 2 min, air dried in a sterile chamber for 10 min, then cracked with a sterile knife. Each
egg's content was mixed thoroughly and 1 ml of the mixed egg content was inoculated into 9 ml of
peptone broth and incubated at 37C for 24 h.

Isolation and identi�cation of E. coli

A loop from incubated peptone water of egg shells swabbed cloacae swabs and egg content were
streaked on MacConkey agar and incubated for 24 hr at 37 °C. Colonies on MacConkey agar having
bright pink-red via lactose fermentation were taken and streak on Eosin Methline Bleu (EMB) agar and
plates were incubated for 24 hr at 37 °C. Then the plates were examined for the presence of colonies that
may resemble E.coli according to the technique recommended by [9]. The organisms showing
characteristic colony morphology of E. coli on EMB agar having black golden on the center of colonies
were isolated (�nger1). Isolated colonies were taken directly from the plate and transferred to nutrient
agar for farther identi�cation of E.coli with biochemical test.

Isolated E. coli suspected colonies were biochemically identi�ed according to (Dean et at., 1972) in which
Catalase positive, Citrate negative, Indole Positive, Motile, Methyl Red (MR) positive, yellow at both slant
and bottom, gas formed and negative for the formation of H2S on Triple Sugar Iron Agar (TSIA) test and
Voges Proskauer (VP) E. coli colony were identi�ed(�nger 2).

Antimicrobial Susceptibility Patterns of isolated E. Coli

Identi�ed E. coli with biochemical test were taken for antimicrobial patters with sub culturing on nutrient
agar medium. Twelve (12) antimicrobial discs of clinically utilizing drug were applied for each isolates
with qualitative agar diffusion method (Kirby-Bauer method) by employing Mueller Hinton agar medium
[10] (�nger 3). Culture of each isolated were compared with 0.5 McFarland turbidity standards. Isolates
were swabbed on mueller-hinton agar using sterile swabs.

Antimicrobial impregnated discs were seated on the surface of cultures of Muller-Hinton agar and
incubate at 37 °C for 20 h intended for E. coli isolates taste for susceptibility to the antimicrobial using
the disk diffusion method according to guidelines set by the clinical laboratory standards institute (CLSI)
[11]. For each antimicrobial, mm of inhibition zone was measured by using digital vernier calipers and
inhibition zone of each antimicrobial were classi�ed (resistant, intermediate, or susceptible).

Results
Prevalence of E. coli from farm egg, cloacae swab and market egg

Out of 415 total samples, 156 (37.59%) were identi�ed as E. coli from farm eggshell (n = 83), farm egg
content (n = 83), cloacae swab (n = 83), market egg shell (n = 83) and market egg contents (n = 83) with
rate of 21 (25.3%), 12 (14.46%), 42 (50.6%), 45 (54.23%) respectively, were identi�ed (Table 1).

Table 1.  Identi�ed E. coli from farm egg, cloacae Swab and Market Egg Samples 
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Sample Source     Type of Sample        Number of Examined         Identi�ed E. coli (%)      

                             Egg shell                                       83                             21(25.3%)

Jimma Town         

Poultry Farm        Egg content                                  83                              12 (14.46%)

 

                             Cloacae Swabs                             83                              42 (50.6%)            

 

Jimma Town         Egg shell                                     83                              45 (54.23%)       

Market                  egg content                                  83                          36 (43.37)             

Total                                                                         415                             156 (37.59%)                                          
  

 

Antimicrobial susceptibility pattern

The result of antimicrobial susceptibility test of E. coli isolated subjected to 12 selected antimicrobial
agents are shown in Table 2. The current study on antimicrobial susceptibility test of E. coli recovered
from different sample types revealed a varying degree of susceptibility to antimicrobial agents tested. E.
coli was highly susceptible to Kanamycin (91%), Chloramphenicol (89.5%), Cipro�oxacin (100%),
Streptomycin (96.4%), Tetraccine (78.9%), Sulfonamides (94%), Gentamicine (100%), Trimethoprim (75%).
Furthermore, resistance of 100%, 75% 50%, 25%, 1.6 and 0.5 was developed to Ampicillin, Neomycin,
Cefoxitin Oxytetracycline, Streptomycin and Tetraccine respectively.
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Table 2
Antimicrobial susceptibility test result of E. coli isolates

Antimicrobial
Agent

Disk
Concentration
(µg)

Susceptible, Intermediate and Resistance Pattern of E. coli
O157:H7 Isolates

S% R% I%

KA 30 91.0 0.0 9.0

W-5 5 75.0 0.0 25.0

CHL 30 89.5 0.0 10.5

CPR 5 100.0 0.0 0.0

STR 10 96.4 1.6 2.0

TTC 30 78.9 0.5 20.6

S3 0.3 94.0 0.0 16.0

Gent 10 100.0 0.0 0.0

Neo 30 0.0 75.0 25.0

Amp 10 0.0 100.0 0.0

Cfx 30 0.0 50.0 50.0

NA 30   25.0 75.0

Foot notes: - Cfx: cefoxitin, Gent; Gentamicine, KAN: Kanamicine, STR: Stryptomycin, CPR: Cipro�oxacin
Neo: Neomycine, Chl: Chloromphenicol, S3: Sulfonamides, W: Trimethophorim, TE: Tetracycline, AMP:
Ampicilline, NA: Oxytetracycline, S: susceptible, R: resistance, I: Intermediate

Discussion
The present study was conducted to isolate, identify and determine antimicrobial susceptibility patterns
of E. coli from farm egg, cloacae swab and market egg samples in Jimma town. Food borne diseases is
one of the important issues worldwide. E. coli is considered the most prevalent food borne pathogen that
has gained increased attention in recent years. In the present the prevalence of E. coli from egg is in line
with the study of Germini et al., 2009. But this �nding is lower than some reports from previous works
(13). The prevalence of E. coli from cloacae in this study is in line with the privies studies[14, 15]. In
contrast the �nding of this prevalence in the present study is higher than the study of [16, 22, 23, 24 ] in
which E. coli was isolated from cloacae samples taken from poultry farms. In another study, [25, 26] E.
coli was isolated from faeces of poultry sample at different farms in Nigeria that may shows
contamination of cloacae of chicken. Observed variation in prevalence among studies could be attributed
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to differences in sampling and isolation procedures, used culture, fecal contact to egg, hygienic condition
of poultry house, study design and season variation in which samples are collected [17].

In the present study, all of the E. coli isolates were susceptible to Kanamycin, Trimethoprim, Cipro�oxacin
and Chloramphenicol is in line with the work of Hiko et al ., 2008. However, the study of Zhao et al., 2005
revealed that there was resistant strain to the drugs such as Tetracycline, Kanamycine, Trimethoprim,
Cipro�oxacin and Chloramphenicol. On the other side, the current study revealed that all isolates were
resistant to Ampicilin which has similarity with �nding of Reuben and Owuna, (2013). In this study 39
(25%) isolates out of 156 have multiple drug resistance having comparable related with previous �ndings
[19]. This variation is probably attributed to the expression of resistant gene code by the pathogen which
associated with emerging and re-emerging aspects of the isolates [21].

Conclusion
The present study shows a substantial presence of E. coli farm egg, cloacae swab and market egg
samples in the town. In this study, the overall prevalence of E. coli that contaminates the market egg shell
was higher that may show contamination is avail in the market than farm. Though most of the E. coli
isolates subjected to antimicrobial susceptibility tests show different degrees of resistance against the
antimicrobial discs tested. The isolated bacteria were susceptible to most of the drugs used, those
important for the treatment and multi drug resistance occurred in 25% of isolates for in vitro tested in this
study.

Based on the above conclusion the following recommendations were forwarded:

Poultry farm should be trained to ensure the hygienic practices of poultry farm.

Hygiene measures must be implemented on the market egg contamination to prevent the
contamination of egg.

In vitro drug sensitivity testing of coli should be performed so that proper treatments can be
instituted for E. coli infected patients at animal and human health center.

Further study on molecular characterization of both coli O157:H7 and other shiga toxin producing E.
coli strains should be conducted.

Limitation

The isolates were not molecularly characterized due to the lack of resources.

List Of Abbreviations
EMB                  Eosin methylene blue

BPW                  Buffered pepton water     
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TSIA                  Triple Sugar Iron Agar 

VP                      Voges Proskauer negative            
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Figure 1

Red to Pink color on Mack Conckey and green metallic sheen on EMB from left to right

Figure 2

Biochemical characteristics of isolated Escherichia coli A: Triple sugar iron test, B: Citrate test C: Indole
production test D: Motility test.



Page 12/12

Figure 3

measuring antimicrobial disk diffusion susceptibility test for Escherichia coli isolates


