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Abstract: Objectives: Assessing the occurrence of Escherichia coli O157:H7 in lactating cows and in dairy 

environment and to determine its antimicrobial resistance pattern. Methods: A cross sectional study was conducted 

from December 2017 to June 2018 on apparently healthy lactating cows at Adami Tulu Jido Kombolcha district. A 

total of 408 samples (water, milk, manure and feces) were collected and processed according to OIE terrestrial manual 

2016. Results: From 408 samples collected and processed, 19 samples were positive for E. coli O157:H7. The overall 

prevalence of E. coli O157:H7 was 4.7% (95% CI: 2.6; 6.7). Of 19 E.coli O157:H7 isolates, water samples (4/50), 

milk samples (7/154), manure samples (2/50) and fecal samples (6/154). The multivariable logistic regression analysis 

indicated that, the prevalence of E. coli O157:H7 was significantly (p < 0.05) higher for areas (urban, rural), floor 

type, cleaning of pens, milking location and hand washing during the time of milking. On the contrary, breed, herd 

size, use of towel and detergent, and history of mastitis did not show any significant difference (p > 0.05). All 19 

E.coli O157:H7 isolates were subjected to in vitro antimicrobial sensitivity test to ten commonly used antimicrobials. 

Accordingly, a varying degree of resistance; 100% resistance was observed for ampicillin, cephalothin and rifampin 

and 100% susceptibility was observed for chloramphenicol, ciprofloxacin, gentamicin, nalidixic acid, kanamycin and 

tetracycline. With regard to streptomycin, 63.15% of the isolates were susceptible and 36.8% were intermediate. All 

19 E.coli O157:H7 isolates showed the presence of multidrug resistance. Conclusion: The occurrence of E. coli 

O157:H7 was observed both in lactating cows (milk and feces) and dairy farm environment (manure and water) 

sustaining a continuous transmission of the bacteria. The development of multidrug resistance could hamper the 

control and prevention effort. Therefore, strict control measures such as treatment of positive cases using effective 

drugs and prevention measures such as strict hygiene practices should be established, including cleaning of floor, pens 

and milking barns as well as proper hand cleaning and use of clean towel.   
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1. Introduction  

Escherichia coli is a Gram-negative, coliform 

bacterium of the genus Escherichia that is commonly 

found in the lower intestine of most mammalian species 

(Tenaillon et al., 2010). Most E. coli are commensal and 

harmless, but small proportions are an important cause 

of disease worldwide. The pathogenic E. coli are 

classified into different strains based on the production 

of virulence factors and on the type pf clinical disease 

they cause (Caprioli et al., 2005; Fairbrother and 

Nadeau, 2006; Pennington, 2010). The category of E. 

coli strains producing Shiga toxins (Stx) is referred to as 

verotoxinogenic E. coli and Stx producing E. coli 

(STEC). Shiga toxin-producing E. coli (STEC), also 

called verotoxinogenic E. coli, usually do not cause 

clinical disease in animals but may cause a life 

threatening disease in humans. Zoonotic STEC include 

E. coli O157:H7 strains and these strains are increasing 

being reported globally (Fairbrother and Nadeau, 2006; 

Preussel et al., 2013).  

Strains of E. coli O157:H7 are commonly found in 

a wide range of farm animals. The primary reservoir host 

of E. coli O157:H7 is cattle, in the cattle gut, the bacteria 

lives in symbiosis with its host (Fairbrother and Nadeau, 

2006; Money et al., 2010). The bacteria can sometimes 

be found in other mammals including pigs, rabbits, 

horses, dogs, domestic, and wild birds (Caprioli et al., 

2005; Faith et al., 1996; Rice and Johnson, 2000; Saeedi 

et al., 2017; Wallace et al., 1997). The bacteria are 

transmitted to humans through the ingestion of foods or 

water contaminated with animal feces, or through direct 

contact with the infected animals or contaminated farm 
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environment. The main sources of E. coli O157:H7 

infections for cattle are contaminated feed and water, 

and the immediate environment of the animal (Caprioli 

et al., 2005; Fairbrother and Nadeau, 2006). Risk factors 

that have been identified for infection of animals with E. 

coli O157:H7 include age, weaning, movement of the 

animals, season, feed composition, and the ability of the 

bacteria to persist in the environment (Fairbrother and 

Nadeau, 2006; Saeedi et al., 2017). 

Farm environment is the main factor when it comes 

to sustaining a population of viable bacteria. The 

bacteria have been shown to survive in feces, manure, 

on pen surfaces, bedding and flooring and water 

(Awadallah et al., 2016; Davis et al., 2005; LeJeune et 

al., 2001; LeJeune and Wetzel, 2007; Money et al., 

2010; Sargeant et al., 2004). Combinations of urine and 

bedding have been found to enhance the growth of E.coli 

O157:H7 (Davis et al., 2005; LeJeune and Wetzel, 

2007) further emphasizing the importance of clean pens 

and beds. Cleaning, change of bedding material and 

frequent removal of feces could ensure that populations 

do not buildup and colonize the space. Bedding 

moistened with bovine urine was found to more 

frequently contain higher levels of E.coli O157:H7. 

Manure could allow prolonged survival of the bacterium 

outside the host (Kudva et al., 1998) and should 

therefore be removed as frequently as possible. 

Contaminated animal drinking water may contribute to 

the dissemination and/or maintenance of E. coli 

O157:H7 on farms (LeJeune et al., 2001).  

Antibiotics are often used for therapy of infected 

humans and animals as well as for prophylaxis. 

Inadequate selection and abuse of antimicrobials may 

lead to resistance in various bacteria and make the 

treatment of bacterial infections more difficult (Kolar, 

2001). Antimicrobial resistance in E. coli has been 

reported worldwide. Treatment for E. coli infection has 

been increasingly complicated by the emergence of 

resistance to most first-line antimicrobial agents 

(Sabate, 2008) including ampicillin, amoxicillin, 

ceftriaxone, chloramphenicol, ciprofloxacin, 

cotrimoxazole, methicillin, tetracycline and vancomycin 

(Constable et al., 2017; Vijayarani et al., 2010). The 

development of antimicrobial resistance in E. coli 

O157:H7 is the matter of increase concern and generate 

new public health challenge (Newell et al., 2010). 

The safety of food with respect to E. coli O157:H7 

is one of great concern around the world. This is 

especially true in developing countries like Ethiopia, 

where production of food often takes place under 

unsanitary conditions. Consumptions of different food 

items particularly animal origin like milk which can be 

contaminated by feces, manure and contaminated water 

in dairy farms are the major source of infection for 

humans. Different research works have been undertaken 

in Ethiopia on the prevalence of E.coli O157:H7 and 

antimicrobial susceptibility test were also performed on 

E.coli O157:H7 isolated from samples such as carcass, 

meat and environmental samples but additional studies 

is needed to verify gap on epidemiological linkages on 

raw milk, feces, water and manure in dairy farms 

particularly in the study area. Thus, this study aimed to 

investigate the occurrence of E.coli O157:H7 from dairy 

cattle and dairy environment. In addition, risk factors 

associated with E.coli O157:H7 occurrence and 

antimicrobial profile of the isolates were evaluated. The 

general objective of this study was to assess the 

occurrence of E. coli O157:H7 in lactating cows and 

dairy farm environment and its antimicrobial 

susceptibility profile at Adami Tulu Jido Kombolcha 

district.  

 

2. Materials and Methods 

3.1. Study area 

Adami Tulu Jido Kombolcha district is found 

in the mid-Rift Valley at 7° 9‘N latitude and 38° 7 ‘E 

longitude. The altitude of the district is ranges 1500-

2300 m above sea level. The average annual rainfall of 

the area is 760.9 mm. The main climate type is semi-

arid. Minimum and maximum annual mean 

temperatures are 14 and 27 0C respectively. Livestock 

production is the dominant farming system and crop 

production is not common. Dairy cattle are mostly 

reared in small-scale dairy operations, in which animals 

are managed both intensively and extensively. It has a 

light texture soil class, which is vulnerable to both wind 

and soil erosion. Fishing and horticulture are the major 

basis of economy in the area (Abdissa et al., 2011; 

Jergefa et al., 2009).  

The district is characterized by bimodal pattern 

of rainfall; with short rainy season running from 

February to April and long rainy season from June to 

September. However, the pattern of rainfall is usually 

erratic with fluctuations in the start and end of the 

season, in addition to the total absence of rainfall at 

times (Shiferaw, 2008). 

 

3.2. Study population 

The study population was lactating dairy 

animals in ATJK district. There is an estimated 68 small 

and 22 medium scale dairy farms in the district. The 

study population comprises exotic, cross and local 

breeds in small and medium scale dairy farms managed 

under intensive and extensive management conditions. 

They are often provided with some supplementary diet 

in addition to the natural pasture and agricultural by 

products.  

 

3.3. Study design  

A cross-sectional study was conducted from 

December 2017 to June 2018 to estimate the occurrence 

of E. coli O157:H7 and to assess the antimicrobial 
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susceptibility profile of isolates. Raw milk and feces 

samples were collected from teat and rectum of selected 

dairy cows, respectively. From dairy farm environment, 

manure and water samples were also collected. Semi 

structured questionnaire was used to collect risk factors 

associated with the occurrence of E. coli O157:H7 in 

lactating cows and dairy farm environment.  

 

3.4. Sample size determination  

Sample size were determined by using the 

formula given by (Thrusfield, 2005) with assumption of 

95% confidence interval and 5% precision.  

𝑛 =
𝑧2 ∗ 𝑃𝑒𝑥𝑝(1 − 𝑃𝑒𝑥𝑝)

𝑑2
=
1.962 ∗ 0.104(1 − 0.104)

0.052

= 143 

 

Where, n= required sample size 

             Z= alpha value of 95% confidence interval  

             d=desired absolute precision  

The expected prevalence was set at 10.4% based on 

previous study conducted by (Abebe et al., 2014). 

Additional 11 samples were incorporated and the sample 

size became 154. Thus, 154 dairy cows in 50 dairy farms 

were sampled. The total sample size then became 408 

(154 milk sample, 154 feces sample, 50 water and 50 

manure samples). 

 

3.5. Sampling methods  

Stratified random sampling method were 

undertaken to categorize farms based on their herd size 

in to three stratums (small scale, medium scale and large 

scale commercial farms) using the classification made 

by Megersa et al. (2011) as a reference, small scale (<10 

animals), medium (10 to 50 animals) and large (>50 

animals). Based on the data obtained from the district 

livestock and fishery agency, there are no large scale 

dairy farms in the district. The district has 22 medium 

and 68 small scale dairy farms. A simple random 

sampling method was used to select farms from each 

stratum and to select individual animals in the selected 

farm. The farm owners were then interviewed using a 

semi structured questionnaire.  

 

3.6. Sample collection 

All collected samples were tagged by sample 

ID, date of sampling and sample type. The samples were 

transported to the veterinary bacteriology laboratory, 

College of Veterinary Medicine and Agriculture of the 

Addis Ababa University using ice box in cold chain for 

microbiological analysis. Up on arrival, the samples 

were stored in refrigerator at 4°C for 24 hours until being 

processed for isolation as described by (Quinn et al., 

2004). 

 

3.6.1. Milk sample 

Milk samples were collected directly from 

teats. The udder and teats were thoroughly cleaned and 

dried before sampling; each teat was rubbed gently with 

cotton swabs moisturized with 70% ethyl alcohol. The 

first 3–4 streams of milk were discarded, and 

approximately 5ml of milk was collected aseptically by 

sterile screw topped universal bottle and the sample 

were transported using an ice box (4oC) for further 

processing and microbiological analysis. Isolation and 

identification of E. coli O157:H7 from milk samples 

were passed on the basis of colony morphology in 

different media, staining characteristics and biochemical 

properties (ISO 18593, 2004). 

 

3.6.2. Fecal sample 

The fecal samples were collected using sterile 

stomacher bag aseptically directly from rectum and 

stored in ice box and ice pack until analysis (within 24 

hours). Milk and feces samples were collected from the 

same dairy animals.   

 

3.6.3. Water sample 

Water samples (10ml) were collected using 

sterile capped universal bottle from the selected dairy 

farms pipe, and wide mouthed containers such as 

barrels, plastic buckets and jugs that was used for animal 

drinking, hand and udder washing.  

 

3.6.4. Manure sample 

Pooled manure samples were also collected 

from the selected dairy farms using sterile stomacher 

bag from different points including pen, floor surface 

and dung storage area. 

 

3.7. Questionnaire survey  

A pre-tested semi structured questionnaire was 

used to collect additional data on demographic 

characteristics, milking system, milking and hygienic 

practices (washing of milkers’ hand, milk utensils and 

udder before milking), farmers’ awareness of cattle and 

milk-borne zoonoses, transmission routes, sources of 

farm water, housing management. The interview was 

made in local language (Afaan Oromo/Amharic). All 50 

farm owners were interviewed through face to face 

conversation.  

 

3.8. Laboratory work  

Nonselective pre-enrichment is necessary for 

the effective recovery of low levels of stressed E. coli 

O157. Then enrichment broths were pre-warmed to 

prevent cold-shocking the organisms and slowing their 

initial growth. Milk and water samples were enriched 

using 1ml/9ml buffered peptone water and incubated at 

37°C and 41.5°C, respectively for 24 hours. Similarly 
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feces and manure samples were enriched with 

25g/225ml BPW and incubated at 37°C for 24 hours to 

increase recovery of the organisms (OIE, 2016 ). All 

enriched samples were cultured on sterilized Sorbitol 

MacConkey agar plate, (CM0813, Oxoid Basingstoke, 

England). Then the plates were incubated at 37°C for 24 

hours. The SMAC agar plates were examined for the 

presence of non-sorbitol fermenting (colorless) 

colonies. Then, up to six colorless colonies (non- 

Sorbitol fermenters) on SMAC agar were taken and sub-

cultured separately on MacConkey agar (Oxoid) and 

incubated for 24 hours at 37°C for clarification. Then the 

confirmed pure cultures considered as E. coli O157:H7 

positive was transferred to nutrient agar to be used for 

additional biochemical and serological confirmation 

(Quinn et al., 2004). The sub-cultured and purified 

colonies were tested for hydrogen sulphide and indole 

production using Triple Sugar Iron agar (TSI) slant 

(Oxoid) and Indole production test. The isolates giving 

a result of yellow slant and butt with gas but no 

hydrogen sulfide (Y/Y/ H2S -) production on TSI slant 

agar after incubation of the media at 37°C for 24 hours 

were kept with tubes capped loosely to maintain aerobic 

conditions. Indole test was carried out using one pure 

colony inoculated into 4 ml of tryptone soya broth 

(Oxoid) with a straight inoculation wire. Incubation was 

done for overnight at 37°C. Then one drop of Indole 

(Kovac’s) reagent was added to the tryptone soya broth 

culture to test for indole production (formation of red 

ring indicating positive reaction). Tryptone soya broth 

and indole positive colonies were then confirmed using 

Oxoid Dryspot E. coli O157 latex test kit. The Dry spot 

E. coli O157 latex test confirmed by agglutination of 

Escherichia strains possessing the O157 serogroup 

antigen. One drop of saline was dispensed to the small 

ring (at the bottom of each oval) in both the test and 

control reaction areas ensuring that the liquid did not 

mixed with the dried latex reagents. Using a sterile 

single use plastic loop, a portion of the colony to be 

tested was selected and carefully mixed in the saline 

drop until the suspension was smooth. Then, using 

paddle the suspension was mixed into the dry latex spots 

until completely suspended and spread to cover the 

reaction area. The test card picked up and stirred for up 

to 60 seconds and looked for agglutination under normal 

lighting conditions. A result was considered positive if 

agglutination of the latex particles occurs within 1 

minute. This indicates the presence of E. coli serogroup 

O157. A negative result is obtained if no agglutination 

occurs and a smooth blue suspension remains after 60 

seconds in the test area. 

Antimicrobial susceptibility tests were 

performed by standard disc diffusion technique using 

commercially available antimicrobial disks and 

recommended from the guideline of antimicrobial 

susceptibility testing from CLSI (2015). Antimicrobial 

disks containing Ampicillin (10μg), Cephalothin 

(30μg), Ciprofloxacin (5μg), Chloramphenicol (30μg), 

Gentamicin (10μg), kanamycin (30μg), Nalidixic acid 

(30μg), Rifampin (5 µg), Streptomycin (10μg) and 

tetracycline (30μg) (HI media, India) were used.  

Serologically confirmed colony from pure 

fresh culture was transferred in to a test tube of 5 ml 

tryptone soya broth (TSB) (Oxid, England) and 

incubated at 37oC for 6 hours. Then turbidity of the 

culture broth was adjusted using sterile saline solution 

or by addition of more isolated colonies to get turbidity 

analogous with that of 0.5 McFarland standards 

(approximately 3x108 CFU per ml). A Mueller-Hinton 

agar (Oxid, England) plate was ready according the 

manufacturer. Then after sterile cotton swab was 

immersed into the suspension and revolved against the 

side of the tube to remove the excess fluid and then 

swabbed in three directions homogeneously on the 

surface of the plates. After the inoculated plates dried, 

antibiotic disks were placed by the help of sterile 

forceps. The disks were slowly pressed onto the agar to 

ensure stable contact with the agar surface, and 

incubated at 37oC for 24 hours. Subsequent the diameter 

of inhibition zone created around each disk was 

measured using digital caliper by laying it over the 

plates. The results were classified as sensitive, 

intermediate and resistant according to the standardized 

table supplied by the manufacturer CLIS (2015). 

 

3.9. Data management and statistical analysis 

Data were entered to a Microsoft Excel 

spreadsheet (Microsoft Corp., Redmond, WA, USA). 

Descriptive statistics (determination of proportions) 

were used to summarize the data. The overall prevalence 

of E. coli O157: H7 in milk, feces and environmental 

samples were estimated using standard formula. The 

number of positive samples were divided by the total 

number of samples examined multiplied by 100. R 

statistical software Version 3.3.2 (R Core Team, 2016) 

was used to analyze the data. Pearson chi-square, 

Pearson's Chi-squared test with Yates' continuity 

correction and fisher exact tests were used to association 

of different risk factors with the occurrence of E. coli 

O157:H7. Univariable and multivariable logistic 

regression analysis were performed to quantify crude 

and adjusted effect of the risk factors on the occurrence 

of E. coli O157: H7. The stepAIC function in ‘MASS’ 

package was used to select the final multivariable 

logistic regression model. P-value less than 5% (P<0.05) 

was considered statistically significant. Conditional 

logistic regression was used to assess the presence 

stratification and matching in the data using ‘clogit’ 

function in ‘survival’ package, but there is no difference 

between the binary and conditional regression models 

and thus, the binary logistic regression results were used. 

In cases of estimating the effect of different risk factors 
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in terms of Odds ratio (OR) with corresponding 95% 

confidence interval, statistical significance was assumed 

if the confidence interval did not include one among its 

value. For antimicrobial susceptibility test the results 

were interpreted according to Clinical and Laboratory 

Standards Institute (CLSI, 2015) ‘interpretive criteria 

for Enterobacteriaceae. 

 

3.10. Ethical consideration 

 Before collection of samples undertaken the 

protocol approved by Addis Ababa University, collage 

of veterinary medicine animal research ethical committ

ee with reference number VM/ERC/28/05/10/2018.  

 

4. Results 

4.1.  Occurrence of E.coli O157:H7  

Out of 408 samples collected and processed, 19 

were positive for E. coli O157:H7. The overall 

prevalence of E. coli O157:H7 was 4.7% (95% CI: 2.6; 

6.7). Of these positive cases, the isolation of E.coli 

O157:H7 was the highest in water sample 4(8%), 

followed by milk samples 7 (4.54%), in manure 2(4%) 

and 6 (3.89%) (Table 1). 

 

Table (1): Occurrence of E.coli O157:H7 in different sample types 

Sample type Total sample examined E. coli isolates E. coli O157:H7 strains 

Milk 154 15(9.74) 7(4.54)  

Feces 154 16(10.4) 6(3.9) 

Water 50 6(12) 4(8) 

Manure 50 5(10) 2(4) 

Overall  408 42(10.3) 19(4.7) 

    

4.2.  Univariable analysis of the association of E. coli 

O157:H7 with different risk factors  

The effect of potential risk factors on the occurrence 

of E.coli O157:H7 was assessed and from the risk 

factors considered, cleaning of pens, milking location, 

use of towel and hand washing during the time of 

milking had a statistically significant impact on the 

occurrence of E. coli O157:H7 (P< 0.05) using 

univariable logistic regression analysis. On the contrary, 

factors such as breed of the animal, herd size, area, floor 

type, use of detergent and history of mastitis did not 

show significant difference (p > 0.05) (Table 2).

 

Table (2): Univariable logistic regression analysis of E.coli O157:H7 occurrence with various risk factors  

Risk factors  E. coli O157:H7 

No. examined No. of positive X2 P-value Crude OR 95% CI OR 

Area       

     Rural 120 8 0.61 -  - - 

     Urban  269 11 0.306 0.61 0.24 - 1.6 

Breed       

     Exotic  101 1 * -  - - 

     Cross  183 13 0.059 7.17 0.93 - 55.65 

     Local  105 5 0.155 4.81 0.55 - 41.89 

Cleaning of pens        

     No stay overnight 133 13 7.81# -  - - 

     Stay overnight 256 6 0.005** 4.17 1.61 - 12.5  

Herd size (Farm scale)       

     Medium scale 137    3 2.23 -  - - 

     Small scale 252 16 0.095 2.90 0.94 - 12.62 

Milking location       

     In barn 151 13 5.43# -  - - 

     Anywhere 238 6 0.005** 3.45 1.32 – 10.0  

Hand wash       

     Before and after 

milking 

377 15 *    

     Only before milking 12 4 0.000*** 8.37 2.15- 27.49 

Floor type       

     Earthen  214 8 0.75# 

 

-  - - 

     Concrete 175 11 0.275 1.68 0.67 - 4.42 
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Use of towel        

     No use of towel  96 8 * 

 

-  - - 

     Before milking  174 9 0.310 0.6 0.22 -1.61 

     Before and after 

milking  

138 2 0.023 0.16 0.03- 0.78 

Use of detergent         

     No  52 2 * -  - - 

     Yes  356 17 0.767 1.25 0.35-8.06 

History of mastitis        

     No  104 8 * -  - - 

     Yes  304 11 0.096 0.45 0.18-0.19 

 

Keys: *** Significant level (P< 0.001), **Significant level (P< 0.01), *Computed using fisher exact test,   - reference, 

# Pearson's Chi-squared test with Yates' continuity correction 

 

4.3. Multivariable analysis of the association of E. 

coli O157:H7 with different risk factors  

From potential risk factors considered in this study 

(Table 3), area, floor type, cleaning of pens, milking 

location and hand washing during the time of milking 

were significantly associated (P< 0.05) with the 

occurrence of E. coli O157:H7. As shown in Table 3, the 

odds ratio of E. coli O157:H7 occurrence of was 9.32 

times higher in urban areas than rural areas. In pens 

where the feces stay overnight, the odds ratio of E. coli 

O157:H7 occurrence is 50 times higher. Animals which 

were milked anywhere in the farm had 16.67 times at 

higher risk compared to animals which are milked in a 

milking barn. Hand washing practice had also a 

significant impact on the occurrence of E. coli O157:H7, 

the odds ratio of E. coli O157:H7 occurrence in farms 

where hand washing is practiced only before milking 

were 8.51 times higher when compared with farms 

where before and after milking hand wash is practiced. 

Farms with concrete floor were 48.74 times at higher 

risk when compared with farms with ordinary floor type 

(earthen floor).    

 

Table (3): Multivariable logistic regression analysis of E.coli O157:H7 occurrence with various risk factors  

Risk factors Adjusted OR 95% CI OR p-value 

Area    

     Rural - - - 

     Urban 9.32 1.79  - 48.60 0.008** 

Cleaning of pens    

     No stay overnight - - - 

     Stay overnight 50 7.69-500 0.000*** 

Milking location    

     In barn - - - 

     Anywhere 16.67 3.03-83.33 0.001** 

Hand wash    

     Before and after milking - - - 

     Only before milking 8.51 1.88 - 38.49 0.005** 

Floor type    

     Earthen - - - 

     Concrete 48.74 3.49 - 680.66 0.004** 

Keys: *** Significant level (P< 0.001), ** Significant level (P< 0.01),  * computed using fisher exact test, - reference  

 

 

4.4. Antimicrobial susceptibility pattern of isolates 

All isolates were subjected to in vitro antimicrobial 

sensitivity test to ten commonly used antimicrobials. 

The test result indicates (Figure 1) varying degree of 

resistance; 100% resistance was observed for 

Ampicillin, Cephalothin and Rifampin and 100% 

susceptibility was observed for chloramphenicol, 

ciprofloxacin, gentamicin, nalidixic acid, kanamycin 

and tetracycline. With regard to streptomycin, 63.15% 

of the isolates were susceptible and 36.8% were 

intermediate. All of them showed the presence of 

multidrug resistance. Multidrug resistance refers to 

resistance of single isolate against more than two drugs). 
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Figure 1: Antimicrobial susceptibility pattern of E. coli O157:H7 to ten antimicrobials 

Key: AMP: ampicillin, C: chloramphenicol, CIP: ciprofloxacin, K: kanamycin, NA: nalidixic acid, S: streptomycin, 

TE: tetracycline. 

 

5. Discussion 

In Ethiopia, of E. coli O157:H7 is considered to be 

an important challenge for the dairy development and 

public health development. This study also indicates E. 

coli O157:H7 to be the major dairy development 

challenge in the study area. The prevalence of E. coli 

O157:H7 in lactating cows (milk and feces) and dairy 

farm environment (water and manure) at ATJK district 

found to 4.7%. The result is in line with the result 

reported by Bedasa et al. (2018) who reported a 

prevalence of 3.5% in food of animal origin in Bishoftu 

town, Central Ethiopia. This result also supports 

previous evidence (Fairbrother and Nadeau, 2006; 

Ferens and Hovde, 2011; Hancock et al., 1998; Sami and 

Firouzi, 2007; Wells et al., 1991) that cattle are 

asymptomatic animal carriers a major reservoir of E. 

coli serotype O157:H7. Carrier animal excretes the 

organism occasionally and in low numbers in feces 

(Rahn et al., 1997). Cattle and their feces have been 

considered as the primary source of E. coli O157:H7 

(Shere et al., 2002; Venegas-Vargas et al., 2016).  

Raw milk can be a vehicle of transmission for E. 

coli O157:H7 (USDA, 1997). Risk of E. coli O157:H7 

infection related to consumption of raw milk is high, 

indicating that there is risk of E.coli O157:H7 infection 

even though the prevalence detected is relatively low 

(Lye et al., 2013). Isolation rate of E. coli O157:H7 from 

raw milk samples similar to that recorded in the current 

study (4.54%) was slightly in agreement with the report 

of 2.9% by Disassa et al. (2017). But, the prevalence is 

far lower when compared to the reports of (Bedasa et al., 

2018) who reported 12% and (Abebe et al., 2014) who 

reported 10.4% from Bishoftu town and Tigray, 

Ethiopia. In the result of the present study was also 

comparable with the 8.75% result reported by Lye et al. 

(2013) from Malaysia. The highest occurrence of E. coli 

O157:H7 was reported by Chye et al. (2004) who 

reported 33.5% from Malaysia and Msolo et al. (2016) 

who reported 55% from South Africa. The differences 

might be attributed to the differences in animal 

management, milking systems, and milk hygiene and 

handling practices among different farms in different 

countries. The detection of E. coli O157:H7 in milk is 

not only a reliable indicator of fecal contamination, but 

is also an indicator of poor hygiene and sanitary 

conditions during milking and handling. 

In the present study, 3.9% isolation rate of E. coli 

O157:H7 was recorded from feces sample. This is in 

agreement with prevalence reported by Atnafie et al. 

(2017) and Mersha et al., (2010), both reported 4.7% in 

Hawasa and Modjo, respectively. The result is slightly 

lower than the 7.26% report by Nazareth (2017) and 9% 

report by Lupindu et al. (2014) from USA and Tanzania, 

respectively. The result of the present study, is higher 

than the prevalence reported by (Sami and Firouzi, 

2007; Hancock et al., 1994; Swirski et al., 2014; Faith 

et al., 1996  and Hancock et al., 1998) who reported a 

prevalence of 0.51, 0.71, 1 and 1.8 and 2.3%, 

respectively. The difference could be attributed to 

difference in bacterial isolation and identification 

method used and differences in farm management and 

hygienic practices. Isolation of E. coli O157:H7 from 

feces regarded as an important epidemiological 

information. Infected cattle could shade 101 to 107 cfu of 

E. coli O157:H7 per gram of feces. Given that typical 

cattle excrete 20 to 50 kg of feces per day, this provides 

a large inoculum of E. coli O157:H7 for the farm 

environment and could contaminate dairy products in 

the presence of poor hygienic practices (Mathhews et 

al., 2014).  
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From 50 water samples, 4 (8%) were E. coli 

O157:H7 positive. Four of the positive samples were 

from animal drinking water. The presence of E. coli 

O157:H7 in the drinking water may contribute to the 

prevalence of infection in cattle, a factor directly related 

to the contamination of dairy products and the 

environment. Contaminated water can serve as a vehicle 

of E. coli O157:H7 transmission in cattle, although there 

was variation among animals in the doses necessary to 

initiate shedding (Shere et al., 2002). Animal drinking 

water was identified as one source of E. coli O157:H7 in 

the farm (Faith et al., 1996).  

In this study, 4% isolation rate of E. coli O157:H7 

was recorded from manure sample. Farm manure may 

disseminate, transmit, or propagate E. coli O157:H7. 

Manure is a good vehicle of E. coli O157:H7. Manure 

sewages from cattle houses could result in 

contamination of the surrounding land, with cattle 

keepers and their household members being at increased 

the risk. The survival of E. coli O157:H7 in manure 

depends on many variables, including the level of 

pathogen shedding by animals, conditions, and duration 

of manure storage, extraneous microbial interactions 

within stored manure, and interactions with water 

(Ziemer et al., 2010). A number of researchers have 

investigated the survival of E. coli O157:H7 in manure 

from various animals, under different conditions such as 

temperature or aeration, presence of different manure 

amendments, and at a range of manure-to-soil ratios 

(Duffy, 2003). Kudva et al. (1998) found that E. coli 

O157:H7 survived for more than 21 months in ovine 

manure at levels ranging up to 106 cfu/g manure. 

Experiments with artificially inoculated bovine feces 

have also confirmed the survival of E. coli O157:H7 for 

greater than 40 days, dependent on initial inoculum and 

holding temperature (Wang et al., 1996). 

The perceived dissimilarity in the outcome of the 

current study from other studies could be the differences 

in husbandry practices and climate usual climatic 

conditions which may account for the varied prevalence 

of E.coli O157:H7 for different geographical locations. 

The method and techniques used for identification of 

bacteria in this study could accountable; 

immunomagnetic separation (IMS) technique with 

supplemented enrichment in broth culture has been 

reported to improve the identification of E.coli O157:H7 

from samples with low concentration (Ojo et al., 2010). 

In present study buffered peptone water without 

supplement and IMS was used for enrichment of the 

samples as described in OIE (2016) that gives good 

recovery of stressed organism. Enrichment before 

plating on selective media agar might increase E.coli 

O157:H7 isolation compared to direct plating of the test 

samples on selective agar (Hashemi et al., 2010). 

Many factors were tested for associations with E. 

coli O157:H7, yet relatively few were significant in the 

final model. Factors such as area (urban, rural), floor 

type, cleaning of pens, milking location and hand 

washing during the time of milking was found to be 

significantly associated with the occurrence of E. coli 

O157:H7. E. coli O157:H7 shedding in cattle and its 

survival in the environment could be multifactorial. No 

single factor could stands out as the major risk factor for 

shedding (USDA, 1997). But, factors related to poor 

hygienic practices were found to affect the occurrence 

of the bacteria which is consistent with observations in 

the literature. The multivariable analysis demonstrated a 

significant association between the presence of E. coli in 

and cleaning pens (OR, 50; 95% CI, 7.69–500; P = 

0.000) in farms where the feces stay overnight, the odds 

ratio of E. coli O157:H7 occurrence is 50 times higher. 

Milking location and hand wash practice were also 

significantly associated with the occurrence of E. coli 

O157:H7 and animals which were milked anywhere in 

the farm and hand washing practice ‘only before 

milking’ being a risk for high occurrence. Floor type was 

also significantly associated the occurrence of E. coli 

O157:H7. Farms with concrete floor were significantly 

at higher risk when compared with earthen floor (OR, 

48.74; 95% CI, 3.49–680; P = 0.004). It is important to 

note that, the use of towel and detergent and history of 

mastitis were not significantly associated with the 

occurrence of E. coli O157:H7. This suggests that use of 

towel and detergent alone is unlikely to prevent the 

presence of E. coli O157: H7 while the other hygienic 

are poorly practiced. Thus, general hygienic practices 

might represent a critical control point for reducing 

transmission of E. coli O157 in dairy farms.  

In this study all isolates were resistant to ampicillin, 

cephalothin and rifampin. Previous study reported high 

degrees of resistance for E.coli O157:H7 originating 

from cattle (Um et al., 2018). Cabal et al., (2013) 

compared the resistance of E. coli O157:H7 strains 

versus non-O157:H7 E. coli isolated from cattle feces. 

These authors reported a significantly higher proportion 

of resistant isolates among E. coli O157:H7 isolates than 

in non-O157:H7. The appearance and distribution of 

multidrug resistance in E.coli O157:H7 can serve as a 

reservoir for different antimicrobial resistance genes 

(Srinivasan et al., 2007). It is important to note that the 

isolates are susceptible to most commonly used 

antibiotics including chloramphenicol, ciprofloxacin, 

gentamicin (Kibret and Abera, 2011) and tetracycline. 

Um et al. (2018) reported resitant of E.coli O157:H7 to 

tetracycline from France. 

 

6. Conclusion  

The current study revealed a substantial occurrence 

of E. coli O157:H7 in lactating cows and dairy farm 

environment at Adami Tulu Jido Kombolcha district. E. 

coli O157:H7 was isolated from feces, manure, milk and 

water designating a sustaining transmission of the 
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bacteria. The occurrence of E. coli O157:H7 in milk 

samples suggests a potential zoonotic risk of raw milk 

consumption in the area. Factors related to poor hygienic 

practices such as cleaning of pens, milking location and 

hand washing were the main factors that backed the 

occurrence of E. coli O157:H7 in the dairy farms. E. coli 

O157:H7 isolates manifested a multi-drug resistance; 

100% resistance to Ampicillin, Cephalothin and 

Rifampin was observed. Antibiotics such as 

chloramphenicol, ciprofloxacin, gentamicin, nalidixic 

acid, kanamycin and tetracycline could be considered as 

first choice drugs as the isolates are susceptible to these 

drugs.  

 

Recommendations 

Strict animal and environment level hygienic 

practice should be practiced to break a sustained 

transmission of the bacteria in the farms and physicians 

in the area should consider chloramphenicol, 

ciprofloxacin, gentamicin, nalidixic acid, kanamycin 

and tetracycline as first choice drugs in the treatment of 

clinical diseases associated with E. coli O157:H7. 
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