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Abstract
A cross sectional study was conducted on dairy farms in Meki town and its surrounding from January 2016 to April 2016 with the aim of this
research work was to isolate, identify and determine the in-vitro antimicrobial susceptible profile of Salmonella in an apparently healthy lactating
cows and farm equipmentA total of 304 samples were aseptically collected from udder milk, feces of cows, pooled bucket swab, pooled tank swab,
tank milk and pooled milker′s hand swab.From the total of 304 samples examined, 11.2% were found to be Salmonella positive following the
standard techniques and procedure out lined by International Organization for Standardization. There was no statistically significant association
among sample types.

However, there was statistically significant difference in Salmonella isolation frequency of lactating animals from small and medium size farms.
All isolates were resistant to at least one or more antimicrobials tested. Accordingly 97.06%, 91.18%, 73.53%, 73.53%, isolates showed resistance
to ampicillin, amoxaciilin, streptomycin, naldixic acid respectively.Multiple antimicrobial resistances (resistance to three or more antimicrobials)
were detected in 97.05%. This study clearly indicates that Salmonella isolates shedded from feces can contaminate the milk, the farm equipments
and personnel and result in bad hygienic standards of the farms. The current finding also revealed that there was higher percentage of multiple
antimicrobial resistant isolates. Therefore, addressing the issue of antimicrobial resistance should be taken as one of the most urgent priorities
otherwise it will be very difficult to cure clinical diseases if unwise use antimicrobials are practiced at the farm level.
Keywords: Dairy farms; Meki; Multiple antimicrobial resistance; Salmonella

Introduction
Salmonella belongs to the family enterobacteriaceae [1].
According to the Centers for Disease Control and Prevention system,
the genus Salmonella contains two species, each of which contains
multiple serotypes. The two species are S. enterica, the type species
and S. bongori, which were formerly subspecies V [2] Popoff and
Le Minor [3] Reeves et al. Salmonellaenterica in turn is further
divided in to six subspecies and the subspecies are differentiated
biochemically and by genomic relatedness Heyndrickx et al. [4-6].
Members of the genus are gram negative, facultative anaerobic,
oxidase-negative, rod-shaped bacteria and most of motile by
peritrichous flagella except S. Pullorum and S. Gallinarum, which
lack flagella and chemoorganotrophic, with ability to metabolize
nutrients by the respiratory and fermentative pathways [7,8].
Salmonella grows between 80C and 450C (optimally at 370C) and
at a pH of 4 to 9. A temperature higher than 700C rapidly kills them.
Pasteurization at 71.1 0C for 15 seconds is sufficient to destroy
salmonella in milk. These bacteria can resist dehydration for a
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very long time, both in feces and in foods for human and animal
consumption. It has been indicated that they can survive for a long
time in soil, water [9] and dried foodstuffs [10].

Salmonella infections in animals often carried asymptomatically
[5,8]. The ways of management system, the epidemiological
characterisc of different Salmonella species, the herd size,
whether animals are housed or non housed are the factors that
determine the clinical signs in large animals and Clinical disease
usually appears when animals are stressed by factors such as
transportation, crowding, food deprivation, weaning, parturition,
a concurrent viral or parasitic disease, sudden change of feed, or
overfeeding following a fast. The severity of Salmonella infection
varies from asymptomatic carriage to fatal bacteremia. Mortality
in young animals is high, however, it can be fatal in adult animals
as well. The clinical signs vary with the infecting dose, health of
the host, Salmonella serotypes and other factors [6]. Host adapted
serotypes primarily cause abortions or severe gastroenteritis in
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their animal hosts. In food animals, a group of more frequently
isolated serotypes, such as S. typhimurium, S. enteritidis, S. hadar
and S. infantis, manifest themselves clinically through per-acute
septicemia, acute enteritis or chronic enteritis. Dairy cows are one of
and major reservoir for non typhoidal Salmonella in industrialized
countries and large outbreaks of Salmonella infection have been
associated with food-borne transmission including that from
contaminated poultry and poultry products, meat, and milk and
other dairy products [11].

National and global epidemiological registries continue to
highlight the importance of Salmonella spp. as one of the leading
cause of food borne bacterial zoonotic disease in humans [12-17].
The majorities of human Salmonellosis cases have been associated
with the consumption of raw or inadequately heat treated dairy
products. The presence of Salmonella species in raw milk generally
comes from feces of infected animals. Diagnosis of infected animals
is difficult due to asymptomatic or subclinical infection and the fact
that affected cows can shed as many organisms in their manure,
providing an easy route of contamination during milking and milk
processing. Salmonella presence in milk and some dairy products
emerged as major public health concern to human consumers,
causing great public health problem, as Salmonellosis is an
important zoonotic disease and being one of the most commonly
reported causes of food borne disease over the past century [18].
Salmonellosis is one of the most wide spread food-borne zoonoses
in Ethiopia [16].
Antimicrobial agents represent one of the main tools both
in human and veterinary medicine to control and treat variety
bacterial infectious diseases. However, during the past decades,
the use and misuse of antimicrobials in both human and veterinary
medicine has resulted in the emergence resistant Salmonella
strains that no longer respond to antimicrobial therapy probably
due to continuous antibiotic pressure [19-21]. Antibiotic resistance
in Salmonella is an emerging problem Rodriguez et al. The routine
practice of giving antimicrobials to domestic livetock for prohylaxis
and growth promotion is an important factor in the emergence
antibiotic resistance bacteria in the food chain [22,23]. The major
transmission path way for resistance bacteria and resistance genes
from food animals to humans is the food chain [24]. Not only
antimicrobial- resistant Salmonella pathogens in animals pose
a risk in terms of animal health, but also affect public health due
to raise health care costs as result of treat failure [25]. Salmonella
species are resistant to multiple antibacterial like sulfonamides,
ampicillin, streptomycin, chloramphenicol and tetracyclines [26].
In spite of different studies conducted in Ethiopia indicating
considerable prevalence of Salmonella both in veterinary and
public set ups reported by [27-29] Zewdu and Cornelius, the
isolation of Salmonella from apparently healthy lactating cows,
farm equipments and humans attending these cows was not
investigated so far in Meki or elsewhere in Ethiopia. Therefore,
the objectives this study were to isolate, identify Salmonella spp.
from apparently healthy lactating cows, farm equipments and
humans in and around Meki town dairy farms and to investigate the
susceptibility of Salmonella isolates to antimicrobial agents used in
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veterinary and human medicine for the treatment of Salmonellosis
and other bacterial diseases.

Materials and Methods
Study Area

The study was conducted in Meki town, located in Oromia
Regional State about 134 km South East of Addis Ababa, just on the
main road to Hawassa town. It is the administrative town of Dugda
district which is found at 8001′ to 8010′ North latitude and 38031′
to 38057′E longitude. The area receives an average annual rain
fall of 800mm with the main rainy season extending from June to
August (of which 84% of rain is expected) and a short rainy season
from March to May. The mean annual minimum and maximum
temperatures are 11.40C and 24.80C, respectively with an overall
average of 17.90C [30].

Study Population

Apparently healthy lactating dairy cows were selected from
small and medium sized dairy farms in and around Meki town.
Small size farm is dairy farm with less than 25 heads and where
as medium size farm with 26 to 50 heads [31]. Nineteen private
dairy farms enrolled in the study, 16 were small and the rest 3
were medium size. Lactating cows under antibiotic treatment were
excluded from the study. The number of lactating cows kept in the
study dairy farms varies from 5 to 50 cows per farm. Cows were
milked twice per day in all dairy farms.

Study Design

A cross sectional study was employed from January 2016
to April 2016 at private dairy farms in and around Meki town.
Individual animals in farm were selected randomly to isolate,
identify Salmonella by conventional cultural and biochemical
methods and to determine the in-vitro antimicrobials susceptibility
profile Salmonella isolates to panel of antimicrobial agents. Each
farm was visited once from January 2016 to April 2016. Days for
sampling were randomly assigned to each dairy farm. Prior to
sample collection preliminary visit was made on the distribution
to the dairy farms so as to know the name and list of farms in Meki.
During our visit, dairy farm milker′s were informed that they were
going to be sampled and requested for cooperation. On each day of
sampling at farm, six lactating cows were randomly selected and
identified by their ID number to animals with ID number or by code
to animals that have no ID at farm, before the milking operation.
Udder milk and feces were collected from each selected lactating
cows. Besides, pooled bucket swab, pooled tank swab, tank milk
and pooled milker′s hand swab from apparently healthy person
milker′s were collected.

Sample Size

Sample size was defined using the formula [32] with expected
prevalence taken from previous study in Addis Ababa 10.7 % [27]
at 95% confidence interval and significance level of 5%. Based on
the above formula the calculated sample size was 147. But the total
number of samples collected was 304 which is twice the previous
studied sample size.
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Results
N ═

(Z )

2

p (1 − p )
d2

Where: Z = statistics for a level of confidence, P = expected
prevalence or proportion, d = absolute precision.

Sample Collection

All samples were collected aseptically from lactating cows
during milking operations. On each day of Sampling, 16 samples per
farm including 6 udder milk, 6 fecal sample, 1pooled bucket swab,
1 pooled tank swab, 1 tank milk and 1 pooled milker′s hand swab
samples were collected from the dairy farm. A total of 114 udder
milk, 114 fecal, 19 pooled bucket swab, 19 pooled tank swabs, 19
tank milk and 19 pooled milker′s hand swab were collected. About
25ml milk samples were collected in sterile universal bottles at
midstream from each cows. Pooled milker′s hand swab, pooled
bucket swab and pooled tank swab were collected before the
beginning of milking process and approximately 25gram of fecal
matter were collected directly from the rectum using disposable
gloves into sterile screw-capped glass bottle at the end of milking
operation.
All samples were labeled legibly with permanent marker
identifying type of sample, date of sampling and name of the farm.
Swab samples with in test tubes were shaken for 30 seconds for
uniform distribution of microorganisms before transportation.
The samples were then transported on ice box to Microbiology
Laboratory of Addis Ababa University College of Veterinary
Medicine and Agriculture at Bishoftu for processing and analysis
upon arrival or kept at 40Cover night.

Biochemical confirmation of Salmonella isolates

Typical or suspected Salmonella colonies were subjected to
the series biochemical tests (ISO6579 2002; Quinn et al. Isolates of
presumptive of Salmonella for all biochemical tests were cultured
on Nutrient Agar (HIMEDIA) for antimicrobial susceptibility testing.

Antimicrobial Susceptibility Testing

The Kibry-Bauer disk diffusion method was employed for the
determination of antimicrobial susceptibility of the Salmonella
isolates which conforms to the recommended standards of the
Clinical and Laboratory Standards Institute [33]. The diameter of
zones of inhibition was measured to the nearest millimeter using
digital caliber and classified as sensitive, intermediate and resistant
according to published interpretive chart [33].

Data Analysis

The data obtained was entered to the excel spread sheet
(Microsoft office ® excel 2007) and analyzed using SPSS version
20 software. The result proportion analyzed using descriptive
analysis. Proportion was estimated as the number of samples
detected positive to Salmonella isolation from the total analyzed.
Chi-squire test was used to assess significant differences between
sample types and Salmonella status. The results with less than
P-value of 5% were considered statistically significant

Frequency of Salmonella Isolation
From the total of 304 samples from udder milk, feces, pooled
bucket swab, pooled tank swab, tank milk and pooled milker′s
hand swab examined, 11.2% (34/304) were found to be Salmonella
positive. A total of 114 dairy cows examined in 19 dairy farms,
24.56% (28/114) were positive for Salmonella either from milk or
fecal samples or both (Table 1). Of these cows, 71.43 (20/28) were
positive from fecal sample and 28.57% (8/28) from milk samples.
From biochemically confirmed Salmonella positive isolates, one
lactating cow was found positive from both milk and fecal samples.
The larger percentage of Salmonella were isolated from fecal
samples (71.43 %) compared to (28.57%) from milk samples. The
rate of milk and fecal shedding of Salmonella by lactating cows were
7 % and 17.5 %, respectively. Salmonella isolates were obtained
in 7.02% udder milk, 17.54% feces, 15.79% pooled bucket swab,
10.53% pooled tank swab and 5.26% pooled milker′s hand swab
of the total positive isolates. No Salmonella was isolated from tank
milk (Table 1). The difference in prevalence in different sample
types detected was not statistically significant (χ2=10.11; df= 5
p-value= 0.072)
Table 1: Occurrence Salmonella isolate in dairy farms by sample
types.
Sample type

Numbers
samples
Examined

Udder milk

114

Pooled bucket
swab

19

Feces

Pooled tank
swab
Tank milk

Pooled milker′s
hand swab
Total

Positive (%)

χ2 (p-value)

8(7.02)

114

20(17.54)

19

2(10.53)

3(15.79)

19

10.11 (0.072)

0(0)

19

1(5.26)

304

34(11.18)

Table 2: Occurence of Salmonella in small and medium sized
dairy farms.
Sample type

Farm size

χ2 p-value

Small

Medium

3(3.12)

5(27.78)

Udder milk
Positive

Negative
Total

Feces

93(96.88)
96(100)

Positive

12(12.5)

Total

96(100)

Negative
Pooled bucket
swab
Positive

13(72.22)

14.12 0.00

18(100)

8(44.44)

84(87.5)

10(55.56)

0(0)

3(100)

10.69 0.00)

18(100)

19.00 (0.00)
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Negative
Total

Pooled tank
swab
Positive

Negative
Total

Tank milk

16(100)

0(0)

16(100)

3(100)

1(6.25)

1(33.33)

16(100)

3(100)

15(93.75)

2(66.67)

1.97 0.16

Positive

Negative
Pooled
milker′s hand
swab

Negative
Total

On the other hand, the second tank swab from another farm showed
resistance to five antimicrobials namely amoxicillin, ampicillin,
kenamycin, naldixic acid and streptomycin. The isolate from
milker′s hand swab showed resistance to amoxicillin, ampicillin,
kenamycin and streptomycin.
Table 3: Antimicrobial susceptibility test results of Salmonella
isolates from dairy farms.
Antimicrobial
agent

Number
of total
isolates
tested

Sensitive

Intermediate

Resistant

AMC

34

0(0)

3(8.82)

31(91.18)

FOX

34

30(88.2)

2(5.88)

2(5.88)

AMP

Total

Positive
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C

0(0)

1(33.33)

16(100)

3(100)

16(100)

2(66.67)

CIP
CN

5.63 0.02

From the total of 19 private dairy farms enrolled in this study,
Salmonella were isolated from 17 (89.47%) farms. Of these farms, 16
were small and the rest 3 were medium size. From these 16 (47.1%)
and 18 (52.9%) Salmonella isolates were obtained from small size
and medium size farms respectively. The isolation rate varies 3.1%
to 27.8% between small and medium size farms. About 27.28%
(9/16) animals were Salmonella positive from medium size farm,
where as 3.12% animals from small size. There was statistically
significant difference in Salmonella isolation frequency between
small and medium sized dairy farms (χ2=39.739; df= 1; p-value=
0.000).The detection rate of Salmonella in udder milk, feces, pooled
bucket swab, pooled milker′s hand swab those lactating cows
found in small and medium size farms was statistically significant
(p=0.00) (Table 1). The detection rate of Salmonella in udder milk
of medium size lactating cows was greater than those lactating
cows in small size farms (Table 2).

Antimicrobial Resistance Pattern of Salmonella

All Salmonella isolates were resistant to one or more
antimicrobial agents tested. From 34 resistant isolates, 97.06%,
91.18%, 73.53%, 73.53%, 67.65% and 50% isolates showed
resistance to ampicillin, amoxaciilin, streptomycin, naldixic acid,
kenamycin and chloramphenicol respectively. However, none
of isolates were showed resistance to ciprofloxacin, meaning
all isolates were sensitive to ciprofloxacin (Table 3). About
60% (12/20) of fecal isolates from dairy farms showed marked
resistance to amoxicillin, ampicillin, kenamycin, naldixic acid and
streptomycin, however, they were sensitive to ciprofloxacin. Three
isolates of bucket swab from different farm showed different
resistance pattern: AMC, AMP, K, NA S, AMP, NA, S and AMC, AMP,
S to five, three, three antimicrobials respectively. The isolate from
tank swab showed resistance to six antimicrobials i.e. amoxicillin,
ampicillin, chloramphenicol, kenamycin, naldixic and streptomycin.

K

NA
S

SXT

34
34

Antimicrobial susceptibity patterns
(%)

0(0)

1(2.94)

6(17.65)

11(32.35)

34

27(79.41)

1(2.94)

34

2(5.88)

34
34
34
34

34(100)

33(97.06)
17(50)

0(0)

0(0)

6(17.65)

3(8.82)

8(23.53)

23(67.65)

5(14.71)

4(11.76)

25(73.53)

27(79.41)

7(20.58)
5(14.71)

25(73.53)
2(5.88)

Key for Abbrevations: AMC= Amoxacillin, AMP=
Ampicillin, FOX= Cefoxitin, C= Chloramphenicol, CIP=
Ciprofloxacin, CN= Gentamycin, K= kenamycin, NA= Naldixic
acid, S=Streptomycin, SXT= Sulfamethoxazole trimethoprim
Table 4: Multiple antimicrobial resistance pattern of Salmonella
isolates from Mekidairy farms.
No of
antimicrobials

Antimicrobial resistance
pattern(number of isolates)

No of isolates (%)

AMC, C, NA(1)

Three

AMC, AMP, K(2)
AMC, AMP, S(1)

AMC, AMP, NA(1)

7(21.21)

AMP, NA, S(1)
AMP, NA, S(1)

Four

AMC, AMP, NA, S(2)
AMC, AMP, K, S(1)

AMC, AMP, K, NA(1)
AMC, AMP, C, S(1)

5(15.15)

AMC, AMP, K, NA, S(5)
Five

Six
Seven
Eight

AMC, AMP, C, NA, S(1)
AMC, AMP, C, K, S(1)

AMC,AMP, CN, K, S(1

AMC, AMP, FOX, NA, S(1)
AMC, AMP, C, K, NA, S(7)

AMC, AMP, C, CN, NA, S(1)

AMC, AMP, C, CN, K, NA, S(1)

9(27.28)

8(24.24)

AMC, AMP, FOX, C, CN, K,
NA(1)

3(9.09)

AMC, AMP, C, CN, K, NA, S,
SXT(1)

1(3.03)

AMC, AMP C CN K NA SXT(1)
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Multiple antimicrobial resistances (resistance to three or more
antimicrobials) were detected in 97.05% (33/34) of the resistance
isolates. Out of these multiple antimicrobial resistant isolates,
57.57% (19/33) and 24.24% (8/33) isolates were from feces
and udder milk respectively. 21 different antimicrobial resistance
patterns were observed from the total isolates (Table 4). One octa
resistance Salmonella isolates with resistance pattern: AMC AMP
C CN K NA S SXT and three isolates with different hepta resistant
pattern: AMC, AMP C CN K NA S, AMC AMP FOX C CN K NA and
AMC AMP C CN K NA SXT were seen. Eight isolates were with
hexa resistant pattern from them one isolate was with different
resistance pattern: AMC AMP C CN NA S and the other seven
Salmonella isolates showed the same resistance pattern: AMC
AMP C K NA S where as nine isolates were penta resistant in which
four of them with different resistance pattern: AMC AMP C NA S,
AMC AMP C K S, AMC AMP CN K S, AMC AMP FOX NA S and the
remaining five isolates showed similar resistance pattern: AMC
AMP K NA S(5). Five tetra resistant Salmonella isolates were also
seen in which three isolates showing different resistance pattern:
AMC, AMP, K, S(1), AMC, AMP, K, NA(1), AMC, AMP, C, S(1)and two
isolates were with the same resistance pattern: AMC AMP NA S(3).
Seven Salmonella isolates were resistant to three antimicrobial of
two with similar resistance pattern: AMC AMP K(2) and the other
five isolates with different resistance pattern: AMC, C, NA(1), AMC,
AMP, S(1), AMC, AMP, NA(1), AMP, NA, S(1) and AMP, NA, S(1).
No Salmonella isolates were found resistant to two antimicrobial
agents.

Discussion

The current cross sectional study was designed to isolate,
identify and to determine the antimicrobial susceptibility of
Salmonella among lactating dairy cows in and around Meki town.
Salmonella species, as a marker of food products safety, is widely
distributed food borne pathogen by [34]. The presence and growth
of Salmonella in milk, feces, farm equipments and humans have been
investigated because of their health significance. From the total of
304 samples from farms examined for Salmonella, 11.2% (34/304)
were positive; of which 7.02% (8/114), 17.54% (20/114), 15.79%
(3/19), 10.53% (2/19) , 5.26% (1/19) and 0% were positive from
udder milk, feces, pooled bucket swab, pooled tank swab, pooled
milker′s hand swab and tank milk respectively. It was not possible
to compare the overall prevalence obtained from these six sample
types because studies made on Salmonella isolated from udder
milk, feces, pooled bucket swab, pooled tank swab, tank milk and
pooled milker′s hand swab was not clearly studied and published
in Ethiopia or elsewhere in the world.
From the sample types higher number of Salmonella was
isolated from fecal sample and this prevalence of fecal shedding
indicate the magnitude of environmental contamination possible.
The isolation frequency of present finding in fecal sample was
greater (17.54%) than the report from [31,27] with prevalence
of 9.3% (8/86) and 7.7% (15/195) respectively. And thus fecal
collected from these lactating cows could contaminate the milk,
farm equipments and personnel and this most likely pose risk to
the farm personnel and the community at large for Salmonella
infection. This higher prevalence from fecal sample in this study
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is also an alarm to the dairy company and could predispose
the community to food poisoning outbreaks in large scale. This
difference in prevalence with current finding might be due to
difference in incubation temperature used for Rappaport Vasiliad
is Soy Broth.

This current finding of fecal prevalence 17.54% (20/114)
among lactating cows was in line with the fecal Salmonella isolation
rate of 17 % (5/30) reported by [35,36] a study conducted to
investigated the prevalence of cattle shedding Salmonella in their
feces at the NDSU dairy and to test antimicrobial susceptibility of
Salmonella isolates. However, extremely higher prevalence fecal
Salmonella 70% (35/50) was reported by Bischoff et al. compared
to the present who studied the characterization of antimicrobial
resistant Salmonella Kinshasa from dairy calves in Texas. This
higher difference in Salmonella shedding rate could be due to the
specific host requirement in which 22 isolates were Salmonella
Kinshasa out of 35 total isolates.
Out of 114 lactating animals examined in the present study
from dairy farms, 24.56% (28/114) were positive for Salmonella
either from milk or fecal samples or both. In this finding, however,
the number of Salmonella isolates was higher than that of [37,38]
who reported20% and 3.63% Salmonella from raw milk in Jimma
and Iran respectively. This higher result in the present day could
be due to the involvement of fecal samples and the simultaneous
culture of sample types on S-S agar in addition to culturing on BGA
and XLD selective plating media. From the total of 28 positive udder
milk and feces samples, 71.43% (20/28) were positive from fecal
sample and 28.57% (8/28) from udder milk samples. This current
finding was very interestingly in agreement with isolation frequency
of [27] who reported 71.4% from faecal and 28.6% milk sample in
the study of Salmonella isolated from lactating cows and in contact
humans in dairy farms of Addis Ababa. This study indicated that the
isolation of Salmonella was greater (27.78%) in animals of medium
sizeddairy farms compared to animals in small sized dairy farms
which were 3.12%.The potential for herd carrier status increases
with herd size, and shedding status may be influenced by stresses
that result from variables [1].
Regarding the tank milk, no Salmonella was found from 19
samples tested and this result is in agreement with Myada & Maha
[39] who were not detect Salmonella in 50 of the examined bulk
tank milk samples by conventional culture methods. However, the
culture negative samples (50) from [39] were test by PCR and 24%
(12/50) were PCR positive. This extreme difference with current
result is due to PCR assay superior to the conventional culture
methods and biochemical tests for the detection of Salmonella
isolates because PCR is sensitive and specific [40]. The number of
Salmonella isolated of current study from bucket swab was higher
3/19 (15.79%) than a report from [41] who reported 1/7 (14.3%).
This difference may due to more Salmonella contaminated water
either from environment or other is used for the washing and
cleaning bucket swab in current study farms.
All the Salmonella isolates showed at least antimicrobial
resistance to a single antimicrobial subjected to a panel of ten
antimicrobial agents available on the market. From 34 isolates,
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34(100%) of them were resistance to one or more antimicrobials
tested. This finding can indicate that misuse of antimicrobial
agents in animal production and treatment failure as a result of
drug resistance, food poisoning outbreaks would be difficult to
treat. This finding was in harmony with [41] who reported 100%
resistance of all Salmonella strains isolated from raw milk in
Sebeta, Ethiopia. Out of the 33 resistant isolates 97.06%, 91.18%,
73.53%, 73.53%, 67.65% and 50% isolates showed resistance to
ampicillin, amoxaciilin, streptomycin, naldixic acid, kenamycin
and chloramphenicol respectively. The result was in comparable
to findings of [27] who reported 100% and 66.7% resistance
to ampicillin and streptomycin respectively. The reason for this
discrepancy may be as a result of the escalating rate of improper
use of antimicrobials in the livestock production.
All isolates of Salmonella from lactating cows, humans and
farm equipments showed 100% efficacy to the antimicrobial agent
ciprofloxacin. This finding was in harmony with reports in Ethiopia
Salmonella isolated from lactating cows and in-contact humans in
dairy farms which showed 100% sensitivity and in line with report
in Sudan in which ciprofloxacin was 100% effective to all human
and cattle Salmonella isolates reported by [42]. The effectiveness
of ciprofloxacin might be because they are not widely used in dairy
farm production or other animal productions in Ethiopia even
though no data was obtained. Multiple drug resistance (resistance
to three or more antimicrobials) were detected in 97.05% (33/34)
of the resistance isolates and this was higher than other studies
conducted in Ethiopia by [36,29,43] and elsewhere in the world by
[44-47]. This greater resistance observed at this study might be due
to the inappropriate and improper utilization of antimicrobials in
the livestock production which favors selection pressure. A total of
21 different antimicrobial resistance patterns were observed. One
isolate was found octa resistance pattern and three isolates were
resistant to seven antimicrobials with different resistant pattern.
Eight isolates were resistant to six antimicrobials in which
one isolate was with different resistance patter and the other
seven Salmonella isolates showed the same resistance pattern.
Nine Salmonella isolates were resistant to five antimicrobials of
four of them with different resistant pattern and the remaining
five isolates showed similar resistance pattern. Five isolates were
also found resistant to four antimicrobials: three isolates showing
different resistance pattern and two isolates were with the same
resistance pattern: Seven Salmonella isolates were resistant to
three antimicrobial of two with similar resistance pattern and the
other five isolates with different resistance pattern. [41] Reported
Salmonella isolates developed resistance to antimicrobials such
ampicillin, streptomycin and sulfamethoxazole used in veterinary
medicine and public health.

Conclusion

Salmonella spp. is among the most common causes of human
bacterial gastroenteritis worldwide and food animals are important
reservoirs of the bacteria. The transmission of Salmonella to humans
occur through different ways such consumption contaminated
food, food products and direct contact with animals. Management
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system, the epidemiological characteristics of different Salmonella
species, the herd size and housing system are among the factors
that determine the occurrence of Salmonella in animals. The
present study reveal isolation, identification and antimicrobial
resistance of Salmonella indairy cows, dairy cow’s derivative food,
farm equipments and in contact humans in dairy farms which
are a potential source of antimicrobial resistance Salmonella. In
general, from the current cross sectional study it can be concluded
that 11.2% Salmonella was isolated from the total of 304 samples
in and around Meki dairy farms. Of this (17.54%) and (15.7%)
of Salmonella was isolated from fecal sample and pooled bucket
respectively. This study clearly indicates that Salmonella isolates
shedded from feces can contaminate the milk, the farm equipments
and personnel and result in bad hygienic standards of the farms.
The current finding also revealed that there was higher percentage
of multiple antimicrobial resistant isolates (97.05%).
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