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Abstract

Cattle are reservoir for non-typhoidal Salmonella (NTS) serovars which are
important foodborne zoonosis worldwide. A cross-sectional study was under-
taken from October, 2015 to May, 2016 to estimate the prevalence and assess
antimicrobial susceptibility profiles of NTS isolated from slaughtered cattle
following standard microbiological technique. A total of 300 samples (150 mes-
enteric lymph nodes and 150 feces) from 150 cattle slaughtered at Ambo mu-
nicipality abattoir were investigated. Standard disc-diffusion method was used
for antimicrobial susceptibility testing of the isolates. Chi-square and Fisher’s
exact tests were used to assess association between NTS prevalence and po-
tential risk factors. An overall NTS prevalence of 8% (95 % confidence interval
[CI]: 4.2-13.6%) was found at animal level. At sample level, NTS prevalence of
5.6% (17/300) (95% CI: 3.3-8.9%) was found. Prevalence of NTS in mesenteric
lymph nodes and fecal samples was 6.6% and 4.6%, respectively. There was no
significant difference in prevalence of NTS with respect to sex, age groups and
body condition (p> 0.05). However, significantly higher prevalence was seen in
animals from Guder market (12.5%) than Ambo market (1.6%) (p< 0.05). The
highest level of antimicrobial resistance was observed for amoxicillin clavu-
lanic acid (100%) and ampicillin (100%) followed by streptomycin (41.1%). Six
of the 17 NTS isolates (35.3%) showed multi-drug resistance (MDR) to three
or more antimicrobial classes. In conclusion, high percentage of NTS isolates
were MDR posing public health threat to consumers. Improved hygiene, edu-
cation, prudent use of antimicrobials and further large scale epidemiological
studies are suggested.
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Introduction

Non-typhoidal Salmonella (NTS) are important foodborne pathogens that
cause gastroenteritis, bacteremia, and subsequent focal infection. They rep-
resent an important human and animal pathogen worldwide (Hoelzer et al.,
2011). Food animals serve as reservoirs of NTS and pose serious threat to the
public health (Wells et al., 2001; Radostits et al., 2007). The consequence of
NTS infection in domestic animals ranges from asymptomatic carrier status to
acute fatal septicemia and most satisfactorily described as three syndromes;
septicemia, acute enteritis and chronic enteritis (Radostits et al., 2007). Cattle
play a paramount role as source of foodborne NTS infection. Direct contact
with cattle represents a potential human health risk to acquire NTS infection
(Hoelzer et al., 2011). The burden of NTS gastroenteritis was estimated at
approximately 93.8 million human cases and 155,000 deaths worldwide, and
approximately 2.5 million cases and 4,100 deaths per year in Africa (Majowicz
et al., 2010).

Non-typhoidal Salmonella is often a concern due to the disease it causes in
cattle and the potential to infect human that come in contact with cattle or
consume its product (Radostits et al., 2007; Hoelzer et al., 2011). Cattle may
harbor NTS in lymph nodes and excrete the organisms when stressed (Hoelzer
et al., 2011). Fecal shedding of NTS may be brief, intermittent, or persistent
(Acha and Szyfres, 2001) and can increase intra-herd transmission, accidental
spread to other herds, environmental contamination and risk of human infec-
tion (Wells et al., 2001).

The epidemiology of NTS infection is complex which often makes control of the
disease difficult. The epidemiology of N'T'S infection differ greatly between geo-
graphical areas depending on climate, population density, land use, farming
practices, food harvesting and processing technologies and consumer habits
(Radostits et al., 2007). Moreover, the biology of serovars differs so widely that
NTS infections are inevitably complex (Popoff et al., 2000). In humans, in ad-
dition to concern about foodborne zoonosis caused by NTS, concern has also
been raised about the impact of acquired antimicrobial resistance transferred
among Salmonella serovars (Dargatz et al., 2003). The spread of multidrug
resistant NTS serovars have become a global concern (Tadesse and Tessema,
2014) mainly due to the impact in limiting therapeutic options both in veteri-
nary and public health practices (Dargatz et al., 2003). Studies conducted in
Ethiopia have shown a high prevalence as well as a high level of antimicrobial
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resistance in NTS isolated from various food animals and humans (Molla et
al., 2006; Beyene et al., 2011). A recent meta-analysis of prevalence of NT'S
in food animals in Ethiopia showed 7.0% prevalence in slaughtered cattle
(Tadesse and Tessema, 2014). In Ethiopia, where risk of NTS infection is high
and therapeutic options are limited, emergence of NTS serovars of animal ori-
gin resistant to first and second line antimicrobial drugs used for management
of human salmonellosis is a distressing situation (Tadesse, 2015). Although
Ambo and its surrounding districts are very important suppliers of beef cattle
to consumers in Ambo town and Addis Ababa, to date there is no adequate
information about NTS carriage rate as well as antimicrobial resistance of iso-
lates from food animals. Thus, the objectives of this study were to estimate
the prevalence and determine the antimicrobial susceptibility of NTS isolated
from cattle in Ambo municipality abattoir, Ethiopia.

Materials and methods
Study area

The study was conducted in cattle slaughtered at Ambo municipality abattoir,
West Shewa zone, Oromia, Ethiopia. Ambo town is located in Western Shewa
Administrative Zone of Oromia Regional State at about 114 Kms West of the
capital city, Addis Ababa. Ambo and its vicinity have many tourist attraction
sites. Geographically, Ambo is located at altitude of 1900-2275 meters above
sea level and latitude and longitude of 8°59'N and 37°51'E. Its temperature
ranges from 19°C to 29°C with average annual temperature of 22°C and an-
nual rainfall of about 900 mm. Currently Ambo municipal abattoir is the only
slaughterhouse in Ambo town which tries to satisfy the demands of beef for the
growing number of over 100,000 inhabitants. Ambo municipal abattoir has the
capacity of slaughtering 136 cattle weekly, 546 cattle monthly and 6555 cattle
annually (AMAO, 2015). Stunning, evisceration and managing of visceral or-
gans are performed in the same room of slaughter house. The slaughter house
has only one room and has three doors out of which two are outlets. Abattoir
workers are about 13 in number. They were organized by micro enterprise to
do slaughtering, dressing and distribution of carcasses to butcher shops in the
town.

Study animals

The study animals were indigenous zebu cattle (Bos indicus) raised under ex-
tensive and semi-intensive management systems originating from different
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districts of West Shewa, Horo Guduru Wallega and East Wallega zones of Oro-
mia Regional State. Some of the animals were kept for certain days at Ambo
before being presented to the abattoir for slaughter. There were also some ani-
mals bought and presented to the abattoir for slaughter on the same day. Ani-
mals were usually slaughtered without being kept for the recommended hours
in the premise prior to killing. The age of the animal was estimated according
to Amstuz et al (1998) and body condition status of the animals was assessed
and ranked as good, medium and poor (Nicholsen and Butterworth, 1986).

Study design, sample size and sampling technique

The study was a cross-sectional study conducted from October 2015 to May
2016. The required sample size was calculated using 7.6% expected prevalence
reported from Bahirdar (Muluneh and Kibret, 2015) with 5% level of precision
and 95% confidence interval using the formula described by Thrusfield (2005),
l.e., n =72 *p exp (1-pexp) /d?, where n=required sample size; p exp = expected
prevalence and a desired absolute precision (d) of 0.05, Z = 1.96.

Accordingly, the minimum sample size calculated was 108. However, to in-
crease the chance of getting more number of NTS positive animals, total of 150
animals and 300 individual samples (from mesenteric lymph nodes and feces,
n=150 each) were examined. A systematic random sampling technique was
employed to select the slaughtered animals for the study.

Sample collection and transportation

Immediately after slaughtering, feces (100 g) and mesenteric lymph node sam-
ples were collected aseptically in a separate clean plastic bag, put in icebox
with ice pack and immediately transported to the laboratory of Department of
Veterinary Laboratory Technology of Ambo University for isolation and iden-
tification of NTS.

Isolation and identification of NTS

Isolation and identification of NT'S was made based on the recommendations of
the International Organization for Standardization (ISO) method for the detec-
tion of NT'S from food (ISO 6579, 2002). Briefly, 25 g of lymph node was minced
into fine pieces and placed in a stomacher bag (Stomacher 400®, Seward, Eng-
land) containing 225 ml buffered peptone water (BPW) (1:9) and homogenized
well. Similarly, 25 g of fecal sample was mixed with 225 ml BPW and homog-
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enized manually by shaking. Then all homogenized samples were incubated
at 37°C for about 16 h, and a portion of the culture (0.1 ml) was transferred to
a tube containing 10 ml Rappaport-Vassiliadis broth (a selective enrichment
liquid medium) (HiMedia Lab Pvt Ltd, India) and incubated at 42°C for 24+3
h. Similarly, 1 ml of the culture was transferred to a tube containing 10 ml of
tetrathionate broth (Pronadisa, Spain) and incubated at 37°C for 24+3 h. A
loopful of inoculum from each of the enrichment cultures was then inoculated
on the surface of two different plates, viz. xylose lysine deoxycholate (XLD)
agar (HiMedia Lab Pvt Ltd, India) and brilliant green agar (Pronadisa, Spain)
and then incubated at 37°C for 2443 h. For confirmation, up to five presump-
tive NTS colonies both from XLD agar and BGA were selected and streaked
onto the surface of pre-dried nutrient agar (HiMedia Lab Pvt Ltd, India) plates
and incubated at 37°C for 24+3 h. Colonies from nutrient agar were inoculated
into the following biochemical tubes for identification: triple sugar iron (TSI)
agar (Pronadisa, Spain), lysine iron agar (Pronadisa, Spain), Simmon’s citrate
agar (HiMedia Lab Pvt Ltd, India), urea agar (HiMedia Lab Pvt Ltd, India),
Sulphide Indole Motility (SIM) medium (Sisco research lab Pvt Ltd, India) and
incubated for 24 or 48 h at 37°C.

Colonies producing an alkaline (red) slant with acid (yellow) butt with hydro-
gen sulphide production (blackening) on TSI, positive for lysine (purple color
with gas production), positive for citrate utilization (blue color), negative for
urea hydrolysis (no color change) and negative for tryptophan utilization (In-
dole test) (yellow-brown ring) were considered as NT'S (ISO 6579, 2002).

Antimicrobial susceptibility testing

Antimicrobial susceptibility testing of the isolates was performed by using
the disc-diffusion method according to the recommendations of the National
Committee for Clinical Laboratory Standards (CLSI, 2002; CLSI, 2012). Four
to five well-isolated colonies from nutrient agar plates were transferred into
tubes containing 5 ml of nutrient broth (Pronadisa, Spain). The broth culture
was incubated at 37°C for 4-6 h until it achieved the 0.5 McFarland turbidity
standards. Sterile cotton swab was dipped into the suspension, rotated several
times, pressing firmly on the inside wall of the tube above the fluid level to
remove excess inoculum and swabbed uniformly over the surface of Muller
Hinton agar plate (HiMedia Lab Pvt Ltd, India). The plates were held at room
temperature for 15 min to allow drying. The discs were placed at least 15 mm
apart and from the edge of the plates to prevent overlapping of the inhibi-
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tion zones. The plates were incubated at 37 °C for 24 h. The diameter of the
zones of inhibitions were recorded and classified as resistant, intermediate or
susceptible according to the interpretive standards of the Clinical Laboratory
Standards Institute (CLSI, 2012). Standard strains of E. coli ATCC 29522 and
ATCC 35218 kindly provided by Ethiopian Public Health Institute were used
as quality control organisms for the antimicrobial susceptibility test.

The susceptibilities of the isolates were tested for the following antibiotic discs
(HiMedia Lab Pvt Ltd, India): amoxicillin-clavulanic acid (AMC) 30 pg, am-
picillin (AMP) 10 pg, ciprofloxacin (CIP) 5pg, chloramphenicol (C) 30 pg, ka-
namycin (KAN) 30 pg, streptomycin (STR) 10 pg, gentamicin (GEN) 10 pg,
cefuroxime (CRX) 30ng, nitrofurantoin (NIT) 300 pg and norfloxacin (NOR)
10 pg. The selection of the drugs was based on the standards of drugs used for
the treatment of salmonellosis (CLSI, 2012) and the availability of these drugs
during this research work.

Data management and analysis

Microsoft Excel was employed for data entry and data analysis was made with
STATA version 11 (Stata Corporation, College Station, TX). Descriptive statis-
tics such as frequency, proportion and percentage were used to summarize the
results. Animal level prevalence of NTS was calculated as percentage of NTS
positive among total number of animals examined. Sample level prevalence
was calculated as number of samples positive for NTS divided by total number
of samples examined multiplied by 100. Fisher’s exact test was used to as-
sess the association of NTS prevalence with the potential risk factors. A 95%
confidence interval (CI) was calculated and a p-value of <0.05 was considered
significant in all the analyses.

Results
The overall prevalence

The prevalence of NTS was assessed at animal and sample level. At animal
level, an overall NTS prevalence of 8% (12 of 150) (95% CI: 4.2%-13.6%) was
found. At sample level, NTS prevalence of 5.6% (17 of 300) was found. Five
animals (3.3%) contained N'T'S in both their feces and mesenteric lymph nodes
(Table 1).
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Table 1. Prevalence of non-typhoidal Salmonella (NTS) in cattle slaughtered
at Ambo municipality abattoir, Ethiopia

Sample No. % 95% CI
Tested Positive e L

Feces 150 7 4.6 1.90-9.38

Mesenteric lymph nodes (ML) 150 10 6.6 3.24 - 11.92

Both Feces and ML 150 5 3.3 1.09-17.61

Total 300 17 5.6 3.34 - 8.92

CI = confidence interval

Risk factors

There was no significant difference in prevalence of NTS between male and
female animals, between age groups (4 -6 years and >7 years) and body condi-
tion scores (poor, medium and good). Significant difference in the prevalence of
NTS was observed between the source markets of animals in that the preva-
lence was significantly higher (p = 0.016) in animals brought from Guder mar-
ket (12.5 %) than Ambo market (1.6%) (Table 2).

Antimicrobial susceptibility of Salmonella isolates

All the 17 NTS isolates were resistant to one or more antimicrobial drugs. Out
of 17 NTS isolates subjected to 10 antimicrobial drugs, the highest level of
resistance was observed for amoxicillin-clavulanic acid (AMC) (100%) and am-
picillin (100%) followed by streptomycin (41.1%). All isolates were susceptible
to norfloxacin and chloramphenicol (Table 3).
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Table 2. Association between non-typhoidal Salmonella (NTS) isolation rate
and risk factors in cattle slaughtered at Ambo municipality abattoir, Ethio-
pia.

Risk factors Category No. of animals
Tested Positive (%) p-value

Sex Female 22 2(9.1) 0.690
Male 128 10 (7.8)

Age 4-6 years 48 4 (8.3) 1.000
>7 years 102 8 (7.8)

Source Ambo market 62 1(1.6) 0.015
Guder market 88 11 (12.5)

Body Poor 35 4 (11.4) 0.611

condition Medium 81 5(6.2)

score Good 34 3(8.8)

Table 3. Antimicrobial susceptibility of non-typhoidal Salmonella (NTS) iso-
lated from cattle slaughtered in Ambo municipality abattoir, Ethiopia.

Type of antimicrobial Antimicrobial Number (%) of isolates

concentration

(ug) Resistant Intermediate Susceptible
Amoxicillin-clavulanic acid 30 17 (100) 0 (0) 0(0)
Ampicillin 10 17 (100) 0 (0) 0 (0)
Cefuroxime 30 1(5.9) 4 (23.5) 12 (70.6)
Chloramphenicol 30 0 (0) 0(0) 17 (100)
Ciprofloxacin 5 6 (35.2) 7(41.1) 4 (23.5)
Gentamycin 10 5(29.4) 2 (11.76) 10 (58.8)
Kanamycin 30 3(17.6) 9 (52.9) 5(29.4)
Nitrofurantoin 300 5(29.4) 7(41.1) 5(29.4)
Norfloxacin 10 0 (0) 0(0) 17 (100)
Streptomycin 10 7(41.1) 6 (35.2) 4 (23.5)

Eleven different antimicrobial resistance patterns were recorded (Table 4). Six
of the 17 isolates (35.3%) were MDR to three or more classes of antimicrobials
while 9 (52.9%) and 2 isolates (11.8%) were resistant to two classes and one
class of antimicrobials respectively.
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Table 4. Antimicrobial resistance pattern of NTS isolated from cattle slaugh-
tered in Ambo municipality abattoir, Ethiopia

No. of resistance Resistance pattern No. of resistant isolate
patterns (No. of isolates) (%)

Two AMC, AMP (3) 3(17.6)

Three AMC, AMP, NIT (4) 5(29.4)

AMC, AMP, STR (1)

AMC, AMP, CIP, GEN (1)

Four AMC, AMP, CIP, STR (2) 6 (35.3)
AMC, AMP, GEN, STR (1)
AMC, AMP, GEN, KAN (1)
AMC, AMP, CIP, NIT (1)

AMC, AMP, GEN, KAN, STR (1) 2 (11.8)
Five AMC, AMP, CRX, CIP, STR (1)
Six AMC, AMP, CIP, GEN, KAN, STR (1) 1(5.9)

AMC=amoxicillin-clavulanic acid; AMP= ampicillin; CIP= ciproflaxlin; STR= streptomycin; CRX= cefuroxime;
NIT= nitrofurantoin; GEN=gentamycin; KAN= kanamycin

Discussion

In this study, the prevalence of NTS in mesenteric lymph nodes and feces from
apparently healthy slaughtered cattle was estimated at 6.6% and 4.6%, respec-
tively with the overall prevalence of 8%. The overall prevalence of NTS in the
present study is comparable to the pooled prevalence estimate (7.07%) recently
reported in a meta-analysis of the prevalence of NTS in food animals in Ethio-
pia (Tadesse and Tessema, 2014). The present animal level prevalence (8%)
is also comparable to the 7.1% animal level prevalence previously reported
from slaughtered cattle in Ethiopia (Alemayehu et al., 2003). It is higher than
the 2.3% prevalence reported in dairy cattle of central Ethiopia (Eguale et al.,
2016). Alemu and Zewde (2012) reported lower prevalence (3.2%) from mes-
enteric lymph nodes as compared to the present finding (6.6%). However, the
current prevalence is slightly lower than the work of Sibhat et al (2009) who
reported 8% and 6% from mesenteric lymph nodes and caecal content, respec-
tively. Very high prevalence of NTS (54.7%) was reported from cows’ feces in
South Africa (Igbinosa, 2015). The discrepancies in prevalence between differ-
ent studies could be due to the difference in climate, season, age of animals,
diet, management of animals, population density, degree of exposure of ani-
mals to stress factors like transportation and starvation, and actual difference
in prevalence of NTS in cattle environments (Radostits et al., 2007).
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The detection of NTS in feces and mesenteric lymph nodes of slaughtered cat-
tle is of importance in food safety as this can easily result in contamination of
carcasses and edible organs during evisceration and other means of contact.
Such carcass contamination with NTS is of special public health significance
for a country like Ethiopia, where consumption of raw and under cooked meat
1s common (Teklu and Niguse, 2011). Moreover, the 8% prevalence at animal
level is also of great concern considering the fact that animal and humans in
Ethiopia live in close contact (Tadesse and Tessema, 2014) and where there
is poor hygiene along the meat production chain and inadequate awareness
about salmonellosis among consumers.

There was no significant difference in prevalence of NT'S between age groups (4
- 6 and >7 years) and body condition scores (poor, medium and good). However,
in agreement with the reports of Eguale et al (2016), significant difference in
the prevalence of NTS was observed between the origin or market source of the
animals (Ambo and Guder markets) (p=0.016) with the higher prevalence be-
ing observed in cattle brought from the Guder (12.5%, 11/88) than Ambo mar-
ket (1.6%, 1/62). Guder cattle market is one of the largest in Ethiopia supply-
ing slaughter animals for Addis Ababa. Cattle purchased from Guder originate
from distant places like East Wallega and Horro Guduru Wallega zones as well
as districts of West Shewa zone - Bakko Tibbe, Challia, Mida Kagn, Ilu Gelan
and Toke kutaye. Thus, it is highly likely that these animals had traveled on
foot long distance, held in different markets before slaughter and suffered from
shortage of feed and water. These stress factors might have made the animals
shade NTS in their feces, and acquire and harbor new infections in mesenteric
lymph nodes (Radostits et al., 2007). Geographical area has also been reported
to have significant contribution towards harboring NTS in cattle (Eguale et al.,
2016). In agreement with the reports of Eguale et al (2016) there is no signifi-
cant difference in the rate of isolation of NTS between the sexes of animals.

Several earlier studies from Ethiopia (Alemayehu et al., 2003; Molla et al.,
2004; Sibhat et al., 2009; Addis et al., 2011; Alemu and Zewde, 2012; Eguale et
al., 2016) and elsewhere (Wells et al., 2001; Dargatz et al., 2003; Akoachere et
al., 2009; Igbinosa, 2015) have demonstrated that antimicrobial resistant NT'S
could be isolated from feces and lymph nodes of cattle. In the current study, of
the total NT'S isolates, 35.3% (6/17) were found to be resistant to three or more
antimicrobials. This is higher compared to some previous studies in Ethiopia
(Alemu and Zewde, 2012; Ejo et al., 2016). Eguale et al (2016) reported that
isolates of NTS from cattle feces were resistant to antimicrobials including
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streptomycin, nitrofurantoin, and ciprofloxacin. Addis et al (2011) also indi-
cated resistance of NTS isolates to commonly used antimicrobials including
ampicillin, streptomycin, nitrofurantoin and kanamycin, with resistance rate
of 100%, 66.7%, 58.3% and 33.3%, respectively. Similarly, previous reports
from Cameroon (Akoachere et al., 2009) and South India (Suresh et al., 2006)
indicated 100% resistance to ampicillin while a study from Nigeria (Akinyemia
et al., 2005) reported 90% resistance to ampicillin. The 35.2% resistance to
ciprofloxacin in the current study is higher than the 9.4% resistance reported
from food items previously (Zewdu and Cornelius, 2009) but comparable to the
30% resistance reported from cattle feces in Ethiopia (Eguale et al., 2016).

The results of the current study showed high level of resistance to amoxicillin-
clavulanic acid (100%), ampicillin (100%) and streptomycin (41.1%). All NTS
isolates were susceptible to norfloxacin and chloramphenicol. This was con-
sistent with the results of Zewdu and Cornelius (2009) and Alemu and Zewde
(2012) who reported the susceptibility of all isolates to the chloramphenicol
and norfloxacin, respectively. However, susceptibility to chloramphenicol may
not suggest that it is good drug in the study area because chloramphenicol
may appear active only in-vitro for intestinal isolates of NTS species while
not active clinically (CLSI, 2014).The high level of resistance to ampicillin
1s in accordance with the previous studies in Ethiopia (Garedew et al., 2015;
Tadesse, 2015) and other parts of the world (88.7%-100%) (Akinyemia et al.,
2005; Suresh et al., 2006; Akoachere et al., 2009). However, resistance to amox-
icillin- clavulanic acid (100%) in the current study was much higher than the
25% (Zewdu and Cornelius, 2009) and 20.7% (Eguale et al., 2014) reported
previously from Ethiopia. This difference could be due to the increasing rate of
inappropriate utilization of antimicrobial drugs which applies selection pres-
sure that increases the advantage of maintaining resistance genes in bacteria
(Mathew et al., 2007).

The 35.2% resistance to ciprofloxacin (a flouroquinole) was striking because
development of resistance undermines the usage of the drug for human sys-
temic salmonellosis since the drug is among the last options for treatment of
complicated non-typhoidal salmonellosis in humans (Hoelzer et al., 2011). The
reason for ciprofloxacin resistance in the present study was not well known
as this drug is not commonly used in veterinary sectors. However, its usage
in public health sector in Ethiopia and elsewhere might have contributed for
development of resistance and its introduction into the animals. Nevertheless,
there is a need for further investigation to elucidate the situation. Resistance

Ethiop. Vet. J., 2018, 22 (2), 94-109 104



Mustefa and Gebremedhin

to nitrofurantoin (29.4%) was relatively lower than the 35.8% (Garedew et al.,
2015) and 63.3% (Eguale et al., 2016) previously reported from Ethiopia. Much
greater difference was observed in the resistance of streptomycin in the cur-
rent study (41.1%) as compared to the 86.7% reported previously (Eguale et
al., 2016). The increasing level of antimicrobial-resistant NT'S might be due to
the increased use of antimicrobial agents in food animals which may promote
on-farm selection of antimicrobial resistant strains and markedly increase the
human health risks associated with consumption of contaminated meat prod-
ucts (Molla et al., 2003; Zewdu and Cornelius, 2009). Among the antimicrobials
studied, chloramphenicol and norfloxacin are preferred for therapeutic pur-
pose in the study area followed by cefuroxime. This can be due to proper use of
these drugs or unavailability of these drugs in the study area.

The multi-drug resistance (MDR) (35.3%) observed in the current study was
higher than the previous MDR reported from Ethiopia ranging from 4% to
28.5% (Molla et al., 2004; Sibhat et al., 2009; Zewdu and Cornelius, 2009; Al-
emu and Zewde, 2012; Garedew et al., 2015; Ejo et al., 2016). The current MDR
is lower than the finding of Addis et al (2011) (83.3%), Eguale et al (2016)
(70%), and Alemayehu et al (2003) (52%). The observed MDR in this study
might be of great concern in the management of salmonellosis particularly in
resource poor settings where new drugs are either absent or unaffordable.

Conclusion

High percentage of NTS isolates are MDR posing great potential threat to con-
sumers. Improved hygienic measures along the meat chain, education of peo-
ple about food hygiene, prudent use of antimicrobial drugs and further large
scale epidemiological studies are suggested.
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