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Abstract

A cross sectional study was conducted between February, 2014 and April, 2014 to isolate and identify
Staphylococcus from dairy cattle farms and municipal abattoir; and to evaluate antimicrobial sensitivity for isolates in
and around Asella, Ethiopia. An over all of 181 samples were collected and processed from nine dairy cattle farms
(87) and seven municipal abattoir visits (94). Accordingly, 42 (23.2%) udder milk, 9 (5.0%) tank milk, 9 (5.0%) polled
bucket swab, 9 (5.0%) tank swab, 9 (5.0%) polled hand swab, 9 (5.0%) polled nasal swab, from dairy cattle farms;
and 66 (36.5%) meat swab, 7 (3.9%) polled knife swab, 7 (3.9%) polled slaughter line swab, 7 (3.9%) polled hand
swab and 7 (3.9%) polled nasal swab from municipal abattoir visits were collected. The result showed the overall
proportion of Staphylococcus was 89 (49.2%). Staphylococcal species were more predominant in abattoir 50/94
(53.2%) than farms 39/87 (44.8%), but there was no significant difference between them because p>0.05 at 95%
confidence interval. Also high proportion of Staphylococcus was isolated from polled farm nasal swab 8/9 (88.9%),
but this difference between sample type and the presence of Staphylococcus is not significant, because p-value
(0.303) is greater than 0.05 at 0.05 level. Up on isolation and identification 35 (19.3%), 6 (3.3%), 24 (13.3%), 24
(13.3%) were S. aureus, S. intermedius, S. hyicus and Coagulase Negative Staphylococci (CNS), respectively. From
total positive samples, 55 isolates were tested for antimicrobial susceptibility to different 15 antimicrobial discs. The
comparative efficacies of antimicrobials used indicates Gentamycin, Kanamycin, Chloramphenicol, Ciprofloxacillin,
and Sulphamethoxazole trimethoprim, were the most effective antibiotics where by 94.5%, 89.1%, 81.8%, 81.8%,
and 81.8% respectively. Good hygienic practices should be followed both in dairy cattle farms and municipal abattoir
including working personnel and equipment’s used; and antimicrobials susceptibility test should be carried out at
regular intervals to find out the development of resistance against the most commonly applied antibiotics.
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them [13]. S. aureus is present in a variety of locations on the dairy
farms, and several studies suggested that transfer of S. aureus between
humans and cows is possible [14]. Multidrug-resistant staphylococcal
isolates such as Methicillin-Resistant S. aureus (MRSA) were isolated
primarily from human samples, but such isolates were detected in
animal samples [15,16]. Thus, the transfer of S. aureus between humans
and cows may result in serious problems.
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Introduction

Globally, millions of people suffer from communicable and non-
communicable diseases caused by contaminated foods [1,2]. There are
three ways people are exposed to Food Borne Diseases (FBD) due to

pathogenic bacteria in foods of animal origin meat (beef, mutton, pork),
dairy (milk, cheese, yoghurt, ice cream) and eggs [3,4]. Food borne
diseases are universal public health problems and the implications are
great including health and economic losses [5,6].

Food borne diseases or food poisonings are defined by the World
Health Organization (WHO) as an illness or diseases of infectious or
toxic nature caused by the consumption of foods or water contaminated
with bacteria and/or their toxins, parasites, viruses, or chemicals
[7,8]. Food borne diseases are major health problems in developed
and developing countries. The World Health Organization (WHO)
estimated that in developed countries, up to 30% of the population
suffers from food borne diseases each year, whereas in developing
countries up to 2 million deaths are estimated per year [9]. Many
diseases are communicable and caused by micro-organisms that enter
into the body via food [10]. Numerous outbreaks of gastroenteritis
have been associated with ingestion of raw foods, foods incorporating
raw ingredients or foods obtained from unsafe sources [11,12].

In the last few decades, staphylococcal food poisoning has been
reported as third cause of food-borne illnesses in the world. Among
the foods implicated in staphylococcal food poisoning, milk, dairy
products and meats, particularly handled foods, play a vital role since
entero-toxigenic strains of S. aureus have been commonly isolated in

Milk, dairy products and meat, especially handled foods, are
common vehicles that are frequently implicated in Staphylococcal
Food Poisoning (SFP) [17,18]. Milk can be contaminated for example
by Staphylococcus aureus when there is infection of the mammary gland
or by bad hygiene habits, such as coughing or sneezing and not washing
hands when handling milk storage equipment, during or after milking,
and in this case, human activity is responsible for the contamination, as
these bacteria colonizes the nasal pathways in human beings [19]. With
regards to meat, it is a good material for bacterial growth; its quality
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depends on the initial bacterial contamination. This contamination
causes meat deterioration, lowers quality and sometimes illness may be
caused by bacterial pathogens or their toxins through meat and meat
products [20]. External contamination of meat is a constant possibility
from the moment of bleeding until consumption [21]. The possible
sources of these bacteria are likely resulted from the skin of the animal
from which the meat was obtained. Other potential sources of microbial
contaminations are the equipment used for each operation that is
performed until the final product is eaten; the clothing and hands of
personnel and the physical facilities themselves are all implicated [22].

Poor personal hygiene, improper cleaning of storage and
preparation areas and unclean utensils cause contamination of raw and
cooked foods. Mishandling of raw and cooked foods allows bacteria
to grow. Man’s respiratory passages, skin and superficial wounds are
common sources of S. aureus. When S. aureus is allowed to grow in
foods, it can produce a toxin that causes illness. Although cooking
destroys the bacteria, the toxin produced is heat stable and may not be
destroyed. Many foods will support growth of staphylococci and toxin
production. Good personal hygiene while handling foods will help
keep S. aureus out of foods, and refrigeration of raw and cooked foods
will prevent the growth of these bacteria if any are present [23].

In developing countries, the surveillance system of FBD hardly
exists and it is therefore, difficult to estimate the real magnitude of
the problem. Even in countries where surveillance services are very
efficient, the precise incidence of food poisoning is not known, as
outbreaks are often not reported to public health authorities. Hence, the
incidence of FBD caused by staphylococci is thought to be much higher
than reported since many cases remain undeclared [17,24]. Therefore,
the objectives of this study were to isolate, and identify Staphylococcus
species and evaluate antimicrobial susceptibility patterns in dairy cattle
farms, abattoir and human in and around Asella town.

Materials and Methods
Study area

The study was conducted in Asella town dairy farms and municipal
abattoir from February to April 2014. Asella town is located in Oromia
region. The town, which is the capital of Arsi zone, is located at about
175 km Southeast of Addis Ababa at 6°59” to 8°49" N latitudes and
38°41 to 40°44’ E longitudes with an altitude of the area ranges from
2500 to 3000 metre above sea level. Agricultural production system of
the study area is of mixed crop and livestock production. Dairy farming
using improved breeds is a common practice in urban and peri-urban
areas. The area is characterized by mid subtropical temperature ranging
from 5°C-28°C and with relative humidity ranging from 43 to 60%. The
annual average rainfall is 1200 mm and mostly with clay type of soil and
in rare case black soil. The area has a bimodal rainfall occurring from
March to April (short rainy season) and July to October (long rainy
season). The area covers 23674.72 km square and topographically has
highland escapement and lowland areas. The area is densely populated,
with livestock population of 85,893 cattle, 57,118 sheep, 10,725 goats,
7841 horses, 15,642 donkeys, 517 mules and 35,489 poultry. The
farmers in the area practice mixed crop-livestock farming system. The
high land areas are found centrally and the low lands dominate the
periphery of the area [25].

Study population

The study population were dairy cows, dairy cow milkers,
slaughtered cattle’s and abattoir personnel. In addition, samples were
taken from materials used in milking process (farm) and slaughtering
process (abattoir).

Sampling method

A total of 181 samples were collected from dairy cattle farms (87)
and municipal abattoir (94). The sample size was fixed based on the
representative samples taken from selected dairy cattle farms and
municipal abattoir. Probability sampling (simple random) was used
to select the population to be sampled. Samples were taken from nine
dairy cattle farms including small scale farms and seven municipal
abattoir visits. Accordingly, 42 (23.2%) udder milk, 9 (5.0%) tank
milk, 9 (5.0%), 9 (5.0%) polled bucket swab tank swab, 9 (5.0%) polled
farm hand swab, 9 (5.0%) polled nasal swab, 66 (36.5%) meat swab, 7
(3.9%) polled knife swab, 7 (3.9%) polled slaughter line swab, 7 (3.9%)
polled abattoir hand swab and 7 (3.9%) polled abattoir nasal swab was
collected from representative dairy cattle farms and municipal abattoir
visits in and around Asella.

Study design

A cross sectional study was carried out to isolate and identify
Staphylococcus from selected dairy cattle farms and a municipal
abattoir visit from February, 2014 to April, 2014. In addition, in vitro
antibiotic susceptibility test was undertaken using fifteen antimicrobial
discs via disc diffusion test.

Study methodology

Sample type: A total of 181 samples containing eleven sample types
were collected from selected dairy cattle farms and municipal abattoir
in Asella town and its surroundings. These sample types include udder
milk from cows, tank milk from total collected milk in the farm, bucket
swab from bucket (polled), hand (polled) and nasal swabs (polled)
from milkers’ hand from selected dairy farms; and meat swab from
slaughtered cattle, slaughter line swab from hanging materials (polled),
knife swab from knives (polled), hand (polled) and nasal swab (polled)
from slaughterers from municipal abattoir was taken.

Sampling procedure transportation and storage

Meat, polled slaughter line, polled knives, polled abattoir hand and
nasal swabs from municipal abattoir; and polled bucket, polled farm
hand and nasal swabs from selected representative dairy cattle farms
were collected using 10 milliliter of buffered peptone water containing
sterile test tubes and transported inside ice containing ice box. And
udder milk and tank milk was collected using sterile test tube and
transported with ice containing ice box. For good collection of milk
sample the teat were wiped thoroughly with 75% ethyl alcohol. The
sterile collection of bottle was used and the first stream of milk from
each quarter was discarded. The milk sample then held in an ice box
for transportation to the laboratory. In the laboratory samples was
cultured immediately or stored at +4°C. Swabs samples were collected
using sterile cotton swabs from abattoir (meat, slaughter line, knives,
hand and nasal swab), and farm (bucket, tank, hand and nasal swab).
Each sterile cotton swab was dipped into sterile distilled water prior to
collection.

Meat swab was taken from slaughtered carcass after flaying process
was undertaken from neck and front leg, thoracic wall, abdominal
wall and thigh region to make a representative sample of the carcass.
This was undertaken by rotating the sterile applicator swab on those
regions. Swabs from materials from abattoir (slaughter line and knives)
and farm (bucket and tank) were collected by using sterile applicator
swab through rotating on the body (inside) of the materials. Swab from
slaughter house personnel from abattoir and milkers’ hand from farm
was taken by wiping both hands with sterile applicator swab. Nasal swab
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for culture was obtained by firmly rotating new pre-moistened cotton-
tipped swabs on both nares of volunteer dairy farm milkers’ hand and
slaughterers. After swab was taken, subsequently, it is put into a single
screw capped test tube containing 10 ml of buffered peptone water as
transporting media. Then, samples for culture were placed in racks for
easy handling and held in an icebox, properly packed and kept cold.
Finally, it was transported to the microbiology department of Asella
regional laboratory to be processed.

Antimicrobial susceptibility test was performed on selected
Staphylococcus isolates according to the criteria of the Clinical and
Laboratory Standards Institute [26]. For susceptibility test, one
antimicrobial from each subclass of antimicrobials which were
commonly used for treatment of bovines or considered as important
antimicrobial agents for human were selected for antibiogram based
on the criteria of Clinical and Laboratory Standards Institute [26].
Thus, antimicrobials included in this study were Erythromycin
(E/15 pg), Ciproflocaxin (CIP/5 pg), Penicillin G (P/10 Units),
Sulphamethoxazole trimethoprim (SXT/25 ug), Amoxacillin (AML/25
ug), Chloramphenicol (C/30 pg), (Oxoid), Tetracycline (TE/30 pg),
Cefoxitin (FOX/30 pg), Cloxacillin (OB/5 pg), Kanamycin (K/30 pg),
Nalidixic acid (NA/30 pg), Nitrofurantion (F/50 pg), Streptomycin
(S/10 ug), Vancomycin (VA/30 ug) and Gentamycin (CN/10 pg)
(Biomerioux). Finally, the diameters of the zone of inhibition around
the disks were measured to the nearest millimeter using rulers, and
the isolates were classified as susceptible, intermediate and resistant
according to the interpretative standards of Clinical and Laboratory
Standards Institute [26]. Moreover, isolates showing resistance to
three or more antimicrobial subclass were considered as multidrug
resistant.

Data management and analysis

After the data was collected using different formats, Microsoft
Excel was used for data management, computation of descriptive
statistics and drawing graphs. Computation of descriptive statistics
was conducted using SPSS version 20.0, 2011 software. Descriptive
statistics such as percentages, proportions and frequency distributions
were applied to compute some of the data. The Pearson’s chi-square
(x?) test at a significance level of 5% and 95% Confidence Interval was
used to determine the differences of prevalence of Staphylococcus,
Staphylococcus species and Staphylococcus and staphylococcal species
between samples examined, sample source and sample types. The
difference was statistically significant if the p- value was less than 0.05,
but in significant if p- value is greater than 0.05.

Results

An overall of 181 examined samples, 89 (49.2%) were positive
for Staphylococcus species, and after isolation and identification of
Staphylococcus species from the total sample 35 (19.3%), 6 (3.3%),
24 (13.3%), 24 (13.3%) were S. aureus, S. intermedius, S. hyicus and
coagulase negative Staphylococci (CNS), respectively. As the result
shows S. aureus is the most prevalent staphylococcal species followed

Staphylococcus species

Sample source

S. aureus S. intermedius
n % n %
Abattoir(n=94) 22 23.4 2 2.1
Farm (n=87) 13 14.9 4 4.6
Total (N=181) 35 19.3 6 3.31
X2 (P- value) 2.071(0.15) 0.860 (0.35)

by S. hyicus and CNS; and lastly S. intermedius. From 181 samples, 94
(51.9%) and 87 (48.1%) were collected and examined from abattoir and
farms, respectively. Staphylococcal species were more predominant
in abattoir 50/94 (53.2%) than farms 39/84 (44.8%), but there was no
significant difference between them because p-value (0.261)>0.05 at
95% confidence interval (Table 1).

Also high proportion of Staphylococcus was isolated from polled
farm nasal swab 8/9 (88.9%), consequently followed by polled knives
swab 5/7 (71.4%), polled abattoir nasal swab 4/7 (57.1%), meat swab
35/66 (53.0%), 3/7 (42.9%) (for each polled slaughter line swab and
polled abattoir hand swab), udder milk 19/42 (45.2%) and 3/9 (33.3%)
(for each tank milk, polled bucket swab, polled farm hand swab and
tank swab). But this difference between sample type and the presence
of Staphylococcus is not significant, because p-value (0.303) is greater
than 0.05 at 0.05 level (Table 2).

From abattoir visits 94 samples were cultured for isolation and
identification of Staphylococcus. The isolation result showed 50 (53.2%)
were positive for Staphylococcus species. Upon identification S. aureus
22 (23.4%) was most predominant followed by S. hyicus 15 (16.0%),
CNS 11(11.7%) and S. intermedius 2 (2.1%). In the abattoir visit five
types of samples were examined including 66 (70.2%) meat swab, 7
(7.4%) slaughter line swab, 7 (7.4%) polled knife swab, 7 (7.4%) polled
hand swab, and 7 (7.4%) polled nasal swab. Out of these 4 (57.1%),
4 (57.1%), 35 (53.0%), 3 (42.9%), and 3 (42.9%); polled nasal swab,
polled knives swab, meat swab, polled hand and slaughter line swab,
respectively were positive for staphylococcal species.

Out of nine farms 87 representative samples were taken and
examined that 39 (44.8%) were positive for staphylococcal species.
From these 13 (14.9%), 4 (4.6%), 9 (10.3%) and 13 (14.9) were S. aureus,
S. intermedius, S. hyicus, and CNS, respectively.

In each farm six sample types including udder milk 42 (48.3%),
tank milk 9 (10.3%), polled bucket swab 9 (10.3%), tank swab 9 (10.3%),
polled hand swab 9 (10.3%), and polled nasal swabs 9 (10.3%) were
processed. The status of Staphylococcus was high in polled nasal swab 8
(88.9%) followed by udder milk 19 (45.2%), tank milk 3 (33.9%), tank
swab 3 (33.9%), polled bucket swab 3 (33.9%) and polled hand swab 3
(33.9%). But there is no significance difference between sample types,
because p value 0.109 is greater than 0.05 at the 0.05 level.

A total of 32 samples, of which 16 (50.0%) polled hand swab and 16
(50.0%) polled nasal swab was taken and examined both from selected
representative dairy cattle farms milkers’ hand 14 (43.75%) and
municipal abattoir slaughterers 18 (56.25%). From these 32 samples
18 (56.25%) were found to be positive for Staphylococcus species, and
upon identification 7 (21.9%), 6 (18.8%), 5 (15.6%), and 0 (0%) were S.
aureus, CNS, S. hyicus and S. intermedius, respectively.

As the result shows the status of Staphylococcus species was higher
in dairy cattle farm milkers’ hand 11/18 (61.1%) than municipal
abattoir slaughterers 7/14 (50%). But the difference was not significant
because p-value (0.53) is greater than 0.05 at 0.05 levels.

S. hyicus CNS Total
n % n % n %
15 16 1 17 50 532
9 103 13 14.9 39 448
24 133 24 133 89 49.2

1.238(0.266) 1.238(0.412) 1.265(0.261)

Table 1: Proportion or percentage of staphylococcal isolates from municipal abattoir and dairy cattle farms in and around Asella.
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From total positive samples, 55 (22 (40.0%) S. aureus, 4 (7.3%)
S. intermedius, 18 (32.7%) S. hyicus, 11 (20.0%) CNS) was tested for
susceptibility to different 15 antimicrobial discs. The comparative
efficacies of antimicrobials used indicate Gentamycin, Kanamycin,
Chloramphenicol,  Ciprofloxacillin, and  Sulphamethoxazole
trimethoprim, were the most effective antibiotics where by 94.5%, 89.1%,
81.8%, 81.8%, and 81.8% respectively. Penicillin G (14.5%), Nalidixic acid
(25.5%), have shown the poorest in efficacy against staphylococcal isolates.
The number and percentage of susceptibility pattern of 55 staphylococcal
isolates with fifteen antimicrobials are listed on Table 3.

As the result shows staphylococcal species have showed a slightly
variable susceptibility pattern toward antimicrobials (Table 4). S. aureus
is highly susceptible (90.9%) to both Gentamycin and Kanamycin; and
highly resistant to Penicillin G (95.5%). S. intermedius also showed
greater susceptibility (100.0%) towards Gentamicin, Amoxicillin,
Chloramphenicol, Sulphamethoxazole trimethoprim, Tetracycline,
Vancomycin and Kanamycin; but is resistant to Penicillin G (75.0%).
Similarly, S. hyicus was highly susceptible to Gentamycin (94.4%),
but resistant to Penicillin G (94.4%). More over coagulase negative
staphylococci (CNS) have showed high susceptibility (100.0%) to
Gentamycin, Kanamycin and Chloramphenicol; but they were slightly
resistant to Cloxacillin (63.6%).

In respect to resistance 40/55 (72.7%) (Table 5) staphylococcal
species have developed a multi drug resistance. The result also shows
20/22 (90.4%), 1/4 (25.0%), 13/18 (72.2%), and 6/11 (54.5%) of multi
drug resistance was developed in S. aureus, S. intermedius, S. hyicus
and CNS, respectively. And generally only 2/55 (3.6%) staphylococcal
isolates have shown no resistance against the previously mentioned
fifteen antimicrobials (Table 5).

Discussion

Staphylococcus species are prevalent food-borne bacterial pathogens
that cause food poisoning in humans when ingested in contaminated
foods, including dairy products. They cause SFP by toxin production
[27]. Staphylococcus species can indeed be easily eliminated from foods
by heat treatment (in pasteurized foods) or by competition with other
flora (in fermented foods), whereas SEs resist most of the treatments
used during food processing. Hence, the surveillance of food for
microbial contamination is vital for the protection of public health
and consumer interests. Production of safe food also has important
economic implications in an increasingly competitive global market.
The organisms can gain access to raw milk and milk products either by
direct excretion from udders having clinical and subclinical staphylococcal
mastitis or by contamination from food handlers [28,29].

Staphylococcal species (n %)

Sample type S. aureus S. intermedius
MS (n=66) 13 (19.7) 2(3)
KS (n=7) 3 (42.9) 0(0.0)
SLS (n=7) 3 (42.9) 0(0.0)
AHS (n=7) 3 (42.9) 0(0.0)
ANS (n=7) 0(0.0) 0(0.0)
UM (n=42) 5(11.9) 2(4.8)
TM (n=9) 1(11.1) 1(11.1)
BS (n=9) 0(0.0) 1(11.1)
TS (n=9) 3(33.3) 0(0.0)
FHS (n=9) 1(11.1) 0(0.0)
FNS (n=9) 3(33.3) 0(0.0)
Total (N%) 35(19.3) 6(3.3)
X2 (P Value) 15.82 (0.11) 5.59 (0.85)

S. hyicus CNS Total (n%)
13 (19.7) 7 (10.6) 35 (53.0)
1(14.3) 1(14.3) 5(71.4)
0(0.0) 0(0.0) 3 (42.9)
0(0.0) 0(0.0) 3 (42.9)
1(14.3) 3 (42.9) 4(51.7)
4(9.5) 8(19.0) 19 (45.2)
1(11.1) 0(0.0) 3(33.3)
0(0.0) 2 (22.22) 3(33.3)
0(0.0) 0(0.0) 3(33.3)
2(22.2) 0(0.0) 3(33.3)
2(22.2) 3(33.3) 8 (88.9)
24 (13.3) 24 (13.3) 89 (49.2)

9.01 (0.52) 17.02 (0.07) 11.76 (0.30)

Key: MS: Meat Swab; KS: Knive Swab; SLS: Slaughter Line Swab; AHS: Abattoir Hand Swab; ANS: Abattoir Nasal Swab; UM: Udder Milk; TM: Tank Milk; BS: Bucket Swab;
TS: Tank Swab; FHS: Farm Nasal Swab; FNS: Farm Nasal Swab; CNS: Coagulase Negative Staphylococci.

Table 2: Number and percentage of Staphylococcus species with samples type taken in and around Asella municipal abattoir and selected dairy cattle farms.

Susceptibility pattern

S-No Name of antimicrobial Susceptible (n %) Intermediate (n %) Resistant (n %)
1 Amoxicillin (AML) 32 (58.2) 0 (0.0) 23 (41.8)
2 Cefoxitin (FOX) 37 (67.3) 0(0.0) 18 (32.7)
3 Chloramphenicol (C) 45 (81.8) 0(0.0) 10 (18.2)
4 Ciprofloxacin (CIP) 45 (81.8) 7(12.7) 3(5.5)
5 Cloxacillin (OB) 26 (47.3) 0(0.0) 29 (52.7)
6 Erythromycin (E) 34 (61.8) 10 (18.2) 11 (20.0)
7 Gentamicin (CN) 52 (94.5) 2(3.6) 1(1.8)
8 Kanamycin (K) 49 (89.1) 2(3.6) 4(7.3)
9 Nalidixic acid (NA) 14 (25.5) 9(16.4) 32 (58.2)
10 Nitrofurantion (F) 25 (45.5) 7(12.7) 23 (41.8)
11 Penicillin G (P) 8(14.5) 0(0.0) 47 (85.5)
12 Streptomycin (S) 36 (65.5) 10 (18.2) 9 (16.4)
13 Sulphamethoxazole trimethoprim 45(81.8) 4(7.3) 6(10.9)

(SXT)
14 Tetracycline (TE) 34 (61.8) 8 (14.5) 13 (23.6)
15 Vancomycin (VA) 38 (69.1) 0(0.0) 17 (30.9)

Table 3: Antimicrobial susceptibility of staphylococcal isolates (n=55).
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Antimicrobial susceptibility pattern of Staphylococcus species

r?;rl:ii S. aureus S. intermedius S. hyicus CNS
S n% I1n% R n% S n% 1n% R n% S n% 1n% R n% S n% 1n% R n%
AML 13(59.1) 0(0.0) 9(40.9) 4(100) 0(0.0) 0(0.0) 7(38.9) 0(0.0) 11(61.1) 8(72.7) 0(0.0) 3(27.3)
FOX 19(86.4) 0(0.0) 3(13.6) 2(50.0) 0(0.0) 2(50.0) 8(44.4) 0(0.0) 10(55.6) 8(72.7) 0(0.0) 3(27.3)
C 15(68.2) 0(0.0) 7(31.8) 4(100) 0(0.0) 0(0.0) 15(83.3) 0(0.0) 3(16.7) 11(100) 0(0.0) 0(0.0)
CIP 18(81.8) 3(13.6) 1(4.5) 3(75.0) 1(25.0) 0(0.0) 14(77.8) 2(11.1) 2(11.1) 10(90.9) 1(9.1) 0(0.0)
OB 13(59.1) 0(0.0) 9(40.9) 3(75.0) 0(0.0) 1(25.0) 6(33.3) 0(0.0) 12(66.7) 4(36.4) 0(0.0) 7(63.6)
E 14(63.6) 4(18.2) 49(18.2) 3(75.0) 1(25.0) 0(0.0) 9(50.0) 5(27.8) 4(22.2) 8(72.7) 0(0.0) 3(27.3)
CN 20(90.9) 2(9.1) 0(0.0) 4(100) 0(0.0) 0(0.0) 17(94.4) 0(0.0) 1(5.6) 11(100) 0(0.0) 0(0.0)
K 20(90.9) 1(4.5) 1(4.5) 4(100) 0(0.0) 0(0.0) 14(77.8) 1(5.6) 3(16.7) 11(100) 0(0.0) 0(0.0)
NA 3(13.6) 5(22.7) 14(63.6) 1(25.0) 1(25.0) 2(50.0) 6(33.3) 2(11.1) 10(55.6) 4(36.4) 1(9.1) 6(54.5)
F 9(40.9) 5(22.7) 8(36.4) 2(50.0) 0(0.0) 2(50.0) 6(33.3) 2(11.1) 10(55.6) 8(72.7) 0(0.0) 3(27.3)
P 1(4.5) 0(0.0) 21(95.5) 1(25.0) 0(0.0) 3(75.0) 1(5.6) 0(0.0) 17(94.4) 5(45.5) 0(0.0) 6(54.5)
S 15(68.2) 3(13.6) 4(18.2) 3(75) 1(25.0) 0(0.0) 11(61.1) 3(16.7) 4(22.2) 7(63.6) 3(27.3) 1(9.1)
SXT 19(86.4) 0(0.0) 3(13.6) 4(100) 0(0.0) 0(0.0) 12(66.7) 4(22.2) 2(11.1) 10(90.9) 0(0.0) 1(9.1)
TE 13(59.1) 2(9.1) 7(31.8) 4(100) 0(0.0) 0(0.0) 9(50.0) 4(22.2) 5(27.8) 8(72.7) 2(18.2) 1(9.1)
VA 18(81.8) 0(0.0) 4(18.2) 4(100) 0(0.0) 0(0.0) 8(44.4) 0(0.0) 10(55.6) 8(72.7) 0(0.0) 3(27.3)

Key: S: Susceptible; I: Intermediate; R: Resistant; n: Number; CNS: Coagulase Negative Staphylococcus AML: Amoxicillin (25 pg); FOX: Cefoxitin (30 ug); C:
Chloroamphenicol (30 pg); (Oxoid); CIP: Ciproflocaxin (5 pg); OB: Cloxacillin (5 pg); E: Erythromycin (15 pg); CN: Gentamicin (10 pg); K: Kanamycin (30 pg); NA: Nalidixic
acid (30 pg); F: Nitrofurantion (50 pg); P: Penicillin G (10 units); S: Streptomycin (10 pg); SXT: Sulphamethoxazole trimethoprim (25 pg); TE: Tetracycline (30 pg); VA:

Vancomycin (30 pg).

Table 4: Antimicrobial susceptibility patterns of each Staphylococcus species.

Number of antimicrobials Resistance (number and percentage)

Zero 2(3.6)
One 4(7.3)
Two 9(16.4)
Three 6 (10.9)
Four 9 (16.4)
Five 8 (14.5)
Six 5(9.1)
Seven 2(3.6)
Eight 5(9.1)
Nine 1(1.8)
Ten 1(1.8)
Eleven 2(3.6)
Thirteen 1(1.8)
Total 55 (100.0)
MDR 40 (72.7)

MDR: Multi Drug Resistant

Table 5: Number and percentages of resistant staphylococcal isolates to
antimicrobials.

In fact, tissues from healthy animal are sterile however, it has been
pointed that during slaughter, dressing and cutting, microorganisms
are introduced chiefly from the exterior of the animal and its intestinal
tract but in general more microorganisms are added from knives,
cloths, air, carts and equipment’s. External contamination of meat will
occur possibility from the moment of bleeding until consumption [21].
Among the factors that affect microbial growth in meat are intrinsic
properties (physical and chemical properties of meat) and extrinsic
(environmental factors), however the factors having the greatest
influence on the growth of microorganisms in meat and meat products
are the storage temperature, moisture and oxygen availability [30]. The
possible sources of these bacteria are likely resulted from the skin of the
animal from which the meat was obtained. Other potential sources of
microbial contaminations are the equipment used for each operation
until the final product is eaten; the clothing and hands of personnel and
the physical facilities themselves are all implicated [22].

In the present study, 181 samples consisting of 94 municipal
abattoirs, 87 dairy cattle farm originated samples were examined.

The isolation and identification results proved the presence of the
Staphylococcus in abattoir and farm originated samples examined in
the study area. As the result, the proportion of Staphylococcus was
found to be 53.2% (50/94), and 44.8% (39/87) from abattoir, and farm
samples respectively. The overall proportion of Staphylococcus was
49.2% (89/181). A high proportion of Staphylococcus was recorded in
municipal abattoir than dairy cattle farm samples. The reason for these
could be hypothesized to be the poor hygienic status of the municipal
abattoir. The proportional distribution of Staphylococcus among sample
types is 35/66 (53.0%) in meat swab, 5/7 (71.4%) in polled knives swab,
3/7 (42.9%) in slaughter line swab, 3/7 (42.9%) in polled abattoir hand
swab, 4/7 (57.1%) in polled abattoir nasal swab, 19/42 (45.2%) in udder
milk, 3/9 (33.3%) in tank milk, 3/9 (33.3%)in polled bucket swab, 3/9
(33.3) tank swab, 3/9 (33.3%) polled farm hand swab and 8/9 (88.9%)
polled farm nasal swab. From the samples containing staphylococci, S.
aureus was detected 19.3% (35/181) of which 23.4% (22/50) abattoir
and 14.9% (13/39) from farm samples. The farm result was slightly
lower than 15.5% (51/328), [31] in around Addis Ababa; 17.2%, [32] in
Egypt and 19.5%, [33] who isolated S. aureus strains from human and
animal sources. Of the farm sample 5/42 (11.9%), 1/9 (11.1%), 0 (0.0%),
3/9 (33.3%), 1/9 (11.1%), and 3/9 (33.3%); udder milk, tank milk, polled
bucket swab, tank swab, polled hand and nasal swab, respectively, were
positive for S. aureus The findings of the present study revealed a lower
proportional rate than 75% in 220 bovine bulk milk reported in [34],
68% (15/22) in [5], 61.3% (49/80) in [35], and 40% (32/81) in [36], but
higher than [37] which was 8% (8/100) in udder milk and 10% (10/100)
in tank milk. Also the present result shows the proportion of S. aureus
in polled farm nasal swab 3/9 (33.3%) was higher than [38], 4/31(13%)
and [33] who reported 20% from nasal swabs of diseased human. The
difference in percentage of S. aureus in these reports could be explained
either by the different microbiological techniques used in these studies,
differences in the origin of the samples or by geographical differences.
The S. aureus incidence at a considerable high percentage indicates the
alarming situation both for dairy farms and for public health as well.

As the result shows S. intermedius have an overall proportion of
6/181 (3.3%), of which 2/94 (2.1%) and 4/87 (4.6%) are from abattoir
and farm respectively. In addition, the proportion of S. intermedius
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was 2/66 (3%), 2/42 (4.8%), 1/9 (11.1%), 1(11.1%) in meat swab, udder
milk, tank milk and bucket swab respectively, which was lower than
[37] of 6/100 (6%) bucket milk and in agreement with 11/100 (11%)
tank milk, but higher than 2% of 81 milk and milk product samples
by [36]. The difference may be due to different procedures followed,
geographical differences and origin of sample.

From 181 samples 24 (13.3%) was isolated to be S. hyicus, of these
13/66 (19.7%), 1/7 (14.3%), 1/7 (14.3%), 4/42 (9.5%), 1/9 (11.1%), 2/9
(22.2%),and 2/9 (22.9%); meat swab, polled knives swab, polled abattoir
nasal swab, udder milk, tank milk, polled hand swab and polled farm
nasal swabs respectively were distinguished. This result was higher than
[37] who reported 6/100 (6%) bucket milk and 6/100 (6%) tank milk in
Bishoftu town. This was may be due to poor hygienic status of the area.

In the past, CNS was often regarded as skin flora opportunists
but recent data now indicate that they are associated with several
subclinical and clinical infections [39]. In the current study 7/66
(10.6%) meat swab, 1/7 (14.3%) polled knives swab, 3/7 (42.9%) polled
abattoir nasal swab, 8/42 (19.0%) udder milk, 2/9 (22.2%) polled bucket
swab, 3/9 (33.3%) polled farm nasal swab was obtained with overall
proportion of 24/181 (13.3%). It was lower than the investigation of
[40] who reported CNS 54% in raw milk of cattle in Mongolia and [41]
of 29% in 1036 samples.

In the current study 55 staphylococcal isolates were tested
using fifteen antimicrobials. From these isolates Gentamycin,
Kanamycin, Sulphamethoxazole trimethoprim, Chloramphenicol,
and Ciprofloxacin were the most effective antimicrobials showing
94.5% to 81.1% susceptibility (Table 3). Because these drugs were the
least frequently used in the study area in Veterinary services, thus
no such more resistance was developed [42]. As [43] suggestion the
development of antibiotic resistance is nearly always as a result of
repeated therapeutic use and/or indiscriminate usage of them. The
current study has showed very high level of resistance (85.5%) of
Staphylococcus species isolates against Penicillin G. Moreover S. aureus
have shown the resistance of Penicillin G was found to be 95.5% (Table
5), which is similar to [31] 96.7% and [44] 87.2%. This high level of
resistance was due to isolate produced a penicillinase enzyme (a type
of B-lactamase) that hydrolysed the beta-lactam ring of penicillin [45].

From 55 Staphylococcus species isolates tested 40/55 (72.9%)
have developed multi drug resistance, which means those isolates are
resistant to more than three antimicrobials. Staphylococcus aureus have
developed higher degree of multi drug resistance 20/22 (90.9%) which
was slightly higher than [46] report (79%). This was due to S. aureus
strains have developed multidrug resistance worldwide with broad
diversity in prevalence rate in different regions.

Conclusion

Staphylococcus species were prevalent in municipal abattoir
and selected dairy cattle farms in Asella, South-eastern Ethiopia.
Staphylococcus aureus was proportionally higher when compared
to another Staphylococcal species. Over all, the presence of
pathogenic Staphylococcus poses a health hazard and rise concerns
about the safety of these food products. In addition, antimicrobial
susceptibility showed that Staphylococcus species are highly sensitive
to Gentamicin, Kanamycin, Chloramphenicol, Ciprofloxacillin,
and Sulphamethoxazole trimethoprim; and also are more resistant
Penicillin and Nalidixic acid. Moreover, most of Staphylococcus species
isolates have developed multi drug resistance.
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