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Abstract
Listeria monocytogeneshe chief cause of listeriosis, is one of the
important emerging food-borne bacterial zoonotithpgens of global
significance. The present study was undertakereterthine the presence
of L. monocytogenem raw meat of market and abattoir. A cross-seetio
study was conducted from October 2013 to April 2Gd4isolate L.
monocytogenefrom swab samples on sheep meat from abattoighleut
shops, equipments, and also to determine antibieistance profiles of
*Corresponding Author: the isolates. A total of 873 swab samples compyishh 384 from the
abattoir and 384 from butcher shops were obtainsebtecally using
systematic random sampling technique, and 105 swabs collected from
equipments. Questionnaire survey was conductedssesa the hygienic
practices of meat production in raw meat of mar&etl abattoir, and
possible risk factors regarding the contaminatiérstteep meatListeria
monocytogenewvas isolated and identified using standard baaltagical
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Revised: 27/03/2016 was 4.1%; and the prevalence of 2.1%, 5.5%, anh &v&s recorded from

abattoir, butcher shops, and equipments, respéctiiehe study also
revealed multi-drug resistant isolates in 24/36.766 of two or more
antimicrobials. In addition, the presencelofmonocytogenesttributed to
unclean working environment and improper handlifigheat, till it reaches

to the consumer. Preventive measures to avoid riésepce of pathogenic
L. monocytogenem raw meat and meat products should be undertaken
emphasizing the need for improved hygienic prasticring meat
production, and also during distribution, and conption of the final
products.
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1. Introduction poultry carcasses can become contaminated, ifahey
Animals are important as producers of meat,exposed to small amounts of intestinal Contentg, (Pa

milk, and eggs, which are part of the food chaid an 2015; Pal and Mahendra, 2015).

provide high value of protein food. They have long Food safety has emerged as an important global
p|ayed a key role in supp|y|ng ca]oriesy and pmfer issue with international trade and pUbllC health
human food in virtually all parts of the world, hot implications. Listeria monocytogenesssociated with
directly in the form of animal products, and indity outbreaks have been reported from a wide variety of
from the contribution of manure and draught poveer t foods (Pal, 2013; Pal and Awel, 2014). The bacteriu
crop production and generation of income to enabléhas been isolated from meat, poultry, milk, cheasé,
purchase of food (ESAP, 2001). Animals naturally other dairy products, and vegetables (Anturesl,
harbor many food-borne bacteria in their intestitheg ~ 2002; Kumar, 2011; Khaet al, 2013; Pal and Awel,
can cause illness in humans, but often do not causd014; Pal, 2015)L. monocytogeness a significant
illness in the animals. During slaughter, meat andPathogen of food safety concern, as it can induce
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disease in humans, and can be transferred to foodhe area is characterized by bimodal rainfall wth
products derived from animals (Hassenal, 2000; average of 1100 mm, the highest percentage of rain
Pal, 2013). falls during the long rainy season from June to
Food-borne pathogens are the leading cause oBeptember. The short rainy season is from Febraary
illness and death in many countries of the worldApril. Addis Ababa has an estimated human poputatio
costing billions of dollars in medical care and meatl  of 3.15 million (CSA, 2007).
and social costs (Pal and Mahendra, 2015). Changes
eating habits, mass catering, complex and lengibg f 2.2 Study Abattoir and Origin of Samples
supply procedures with increased international Addis Ababa Abattoir Enterprise  was
movement, and poor hygiene practices are majoestablished before 65 years ago, and is locatabeat
contributing factors (Nafisaet al, 2010; Pal and heart of Addis Ababa. The abattoir has different
Mahendra, 2015). The modern food industry aims tocomponents such as slaughter hall, chilling room,
decrease the use of preservatives, and to incetwde  detention meat room, condemned meat room, hide and
lives, so the food safety is widely based on thkl co skin room, veterinary office, water supply (colddan
chain. Even though temperatures lower than optimunwarm), electric generator, vehicles and incineraftwe
decrease growth rates in all bacteria, growth itibilb  abattoir has six separate slaughter halls, three fo
of L. monocytogeneis not complete until temperature bovine, two each for ovine and caprine, and one for
is below 0°C (Markkula, 2013). swine. The abattoir is a high output abattoir i th
Food safety is one of the leading issues for thecountry providing 50% of the daily beef requirensent
agricultural industry, for both livestock and pregus  of the city's residents. Most of the cattle slawghtl at
of the property that are influencing consumer deinan the abattoir are adult males of local Zebu, through
for meat products, and therefore, microbiologiede/  |esser numbers of crossbred males, calves as well a
is considered as very important factor. Listeriosis culled dairy cows. Species of animals slaughtered
one of the important emerging food-borne bacterialincluded bovine, ovine, caprine, and swine (CSA,
zoonotic diseases of worldwide distribution (P&IQ?Z; 2007). In the abattoir, regular meat inspectiohdig
Gebretsadiket al, 2011; Kumar, 2011; Pal and conducted by meat inspector as well as veteringrian
Mahendra, 2015). It affects mainly the infants, from Ministry of Agriculture. The abattoir has both
pregnant women, elderly, and immunocompromisedclean and dirty areas, so that after skinning and
individuals (Pal, 2015). It is associated with thighest  evisceration, carcass follows the clean lines until
case fatality rate of 30% approximately, unlike inspection and transporting while those offal, s&in,
infection with other common food-borne pathogensto dirty areas as by product preparation, likegreinal
(Khanet al,, 2013). feeds, hide, and skin for sale as well as, thodé un
Information on the occurrence and distribution ones and condemned organs to incinerators for tgirni
of L. monocytogeneand othelListeria species is very (CSA, 2007).
limited both in the veterinary and public healtlctees The swab samples were collected aseptically
in Ethiopia (Gebretsadilet al, 2011). In developing from sheep meat from Addis Ababa Abattoir Entespris
countries, there have been very few or no reports.o and butcher shops located in the city. In addition,
monocytogened.his might be true because no one hasswabs were also collected from equipments like ésjiv
given it due attention or were unaware of its om@nce  cutting tables, and hooks.
(Mollaet al.,2004). The present study was

contemplated with the objectives to determine the2 3 Study Population and Sample Size

prevalence oListeria monocytogenes meat of sheep, Deter mination
to conduct the antibiotic susceptibility of thelestes _of The study population represented sheep meat
L. monocytogenefrom sheep meat, and to elucidate 5nq equipments such as knives, cutting tables, and
the risk factors., and the public health implicati@iL. hooks. The approximate sample size required was
monocytogeness butchers and meat handlers. determined from expected prevalence of 50% with
) defined precision of 5% and level of confidence of

2. Materialsand Methods 95% (Thrusfield, 2005).
2.1 Study Area n =1.96 Pexp (1-Pexp)

The study was carried out in Addis Ababa o
Central Ethiopia. Addis Ababa is the capital citfy o Where, n = required sample size
Federal Democratic Republic of Ethiopia, and it has Pexp = expected prevalence
area of 51,000 hectare in the central highlandh it d = desired absolute precision

average altitude of 2000-2560 meters above sed leve
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Therefore, by using estimated prevalence ofaseptically using the method described in 1ISO11P90-
50% in raw meat of sheep and taking a confidencg1996) by placing sterile template (10 x 10 cm) on
interval of 95% and 5% absolute precision, thespecific sites of a carcass. A sterile cotton tippeab
minimum sample size required for this study was 768(2x3 cm) fitted with shaft, was first soaked in an
sheep meat swab samples. A total of 873 sampleapproximately 10 ml of buffered peptone water (@xoi
comprising of 384 sheep meat swabs from the butchektd., Hampshire, England) rubbed first horizontally
shops, 384 sheep meat swab from the Addis Ababand then vertically several times on the carcasges.
Abattoir Enterprise were used for the study. Inabdomen (flank), thorax (lateral), crutch, and btea
addition, 105 swabs were also obtained from(lateral), which were sites with the highest rafe o
equipments like knives, cutting tables and hoolkah(&  contamination, was chosen for sampling. On
1). completion of the rubbing process, the cotton swab
left in the test tube. Finally, the carcass swallen
Table 1: Distribution of the type and number of was kept in a transport medium (buffered peptone

samples collected water), and transported to the Food Microbiology of
Ethiopian Public Health Institute (EPHI), Addis Alza
Type of sample Number of samples Ethiopia for microbiological analysis. Up on artiva
Sheep meat swabs 768 the samples were stored in refrigerator at 4°C.
Knives 40
Cutting tables 45 2.6 lIsolation and Identification of Listeria
Hooks 20 monocytogenes
Total 873 The techniques recommended by the French
Association for Standardization (AFNOR,1993) and
2.4 Study Design International Standards Organization (ISO 11290-1,

A cross-sectional study was conducted t01996) were employed for the isolation and
determine the prevalence &f monocytogenesind identification ofL. monocytogenes
antibiotic susceptibility test from September 20b3
May 2014 in sheep meat slaughtered at Addis Abab&.6.1 Primary Selective Enrichment
Abattoir Enterprise, and meat presented for sale in Each sample kept in buffered peptone water was
different butcher houses in the city. Each sampds w mixed thoroughly to ensure the homogeneity of its
brought at the Food Microbiology Laboratory of contents, and about 0.1 ml was obtained aseptically
Ethiopian Public Health Institute (EPHI), Addis Alsa  into 10 ml of preparedListeria Enrichment Broth
Ethiopia. On each sampling day, all the required(LEB) followed by mixing, and the sample was kept i
samples (sheep meat swab sample, knives, cuttinthe incubator and incubated afGCor 48 hrs.
tables, and hooks) were taken for isolation of the

bacterium. 2.6.2 Secondary Selective Enrichment
The secondary selective enrichment medium
2.5 Sampling Techniques with full concentration of selective agents was

In Addis Ababa Municipal Abattoir, the employed. From the pre-enrichment culture (Listeria
maximum numbers of animals are slaughtered orEnrichment Broth), after being well mixed 0.1 mlsva
Wednesday and Friday, and mainly during holidays.transferred into 10 ml of Half Fraser broth, andswa
Carcasses were examined just after evisceratiaréoef incubated at 35°C for 24 hours.
washing. The meat was swabbed without distinction o
race, sex or age at Addis Ababa Abattoir Enterprise2.6.3 Isolation and I dentification
and different butcher shops during several visitse From Half Fraser Broth showing black color, a
carcasses were chosen in a systematic randon@opful of the culture was streaked onto PALCAM aga
sampling method and examined just after the stdge dplates and OXA agar plates and incubated &€ 3ar
evisceration. And for the butcher shops, convincing24 to 48 hours. Identification dfisteria species on
sampling type was performed, and the samples wer®ALCAM agar plates was based on aesculin hydrolysis
taken only from the sites where they were soldho t and mannitol fermentation. AllListeria species
consumers. hydrolysed aesculin as evidenced by a blackening of

All samples were collected aseptically using the medium. Mannitol fermentation was demonstrated
disposable gloves to avoid contamination, and theéby a color change in the colony and/or surrounding
samples were labeled with necessary informationmedium from red or gray to yellow due to the
including the date of sampling, sample code andproduction of acidic end products. The selectiafy
sample type. The selected meat was swabbethe PALCAM medium is achieved through the
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presence of lithium chloride, polymixin B sulphaa@d  of slight turbidity. It was inoculated, by dipping
acriflavine hydrochloride present in the mediumebas sterile cotton swab into it and wiping on the Mulle
and ceftazidime provided by PALCAM antimicrobial Hinton agar, according to the standard procedure
supplement. These agents effectively suppress th&@NCCLS), and then the antimicrobial discs was firml
growth of most commonly occurring ndusteria placed on it, and the plates were incubated &€ 3@r
species of bacteria present in food samples. Or24 hrs. The results were interpreted in accordavitte
PALCAM agar, typical colonies were grey-green with the criteria of the Clinical and Laboratory Stard$ar

a black sunken center and a black halo, and onr®xfo Institute (CLSI, 2004). The resistance profile bgt
agar, colonies appeared brown black or greenistkbla strains was reported according to the abbrevidioon
with a depressed center and a surrounding blaeck hal the antibiotics to which they showed resistance.

2.6.4 Confirmation 2.8 Questionnaire Survey

Colonies suspected to belisteria was Questionnaire survey was conducted to the meat
transferred onto Tryptose yeast extract agar platealue chains in the study sites, and a detailed and
(TSYEA), and incubated at 3Z for 18 to 24 hours. organized questionnaire format was designed. A
The colonies assumed to bisteriawere characterized structured questionnaire were prepared and preetest
by using Gram’s staining, characteristics of hemsisly and 50 butchers and 50 abattoir workers were
carbohydrate utilization, and CAMP (Christie Atkins surveyed. The questions and answers were written in
Munch Peterson) test following standard methodsEnglish.
(AFNOR, 1993; ISO 11290-1, 1996).

The CAMP test was undertaken using 2.9 Data Management and Analysis
StaphleCOCCUS aUI’eL(QlP: Collection of Institute of The data obtained through questionnaire survey,
Pasteur, 5710). It was streaked vertically in ajlsin  and laboratory results of the samples were entieted
line across a sheep blood agar plate amsteria  databases using Microsoft Excel computer progrash an
isolates horizontally tdS. aureusstreak. The plates analyzed using SPSS version 20 statistical computer
were incubated at S8C for 18 to 24 hours. An software programs. Descriptive statistics were used
enhanced zone of beta hemolysis between the tegfescribe the nature and the characteristics ofitta.
strain and culture ofS. aureuswas considered a Comparisons between the prevalence of groups were
positive reaction (ISO  11290-1, 1996).L.  analysed by using Chi-squarg)(test. For all tests, p-

monocytogenes showed an enhanced zone of yalyue less than 0.05 were considered to be sigmific
hemolysis, forming a narrow head towards the celtur

of S. aureus For the carbohydrate utilization test, 3. Results
single isolated colony from TSYEA was transferred

into test tubes containing xylose, rhamnose, an
mannitol, and incubated at %7 for up to 5 days.
Positive reactions were indicated by yellow colacid
formation).

d3.1 Prevalence of Listeria monaocytogenes in
Abattoir and Butcher Shops

From a total of 873 samples examined, the
overall prevalence of. monocytogenewas recorded
4.1% (Fig 2). The prevalence ratelofmonocytogenes
varied between sample sources. Out of each 384
samples collected from the abattoir and butchepsho
the prevalence of. monocytogenesvere 2.1%, and
5.5%, respectively. The result was higher in butche
shops than abattoir, and there was significanedifice
in the prevalence ol. monocytogenegrom these
sources of samples (p<0.05) (Table 3). Out of 105
equipment samples obtained from both abattoir and
butcher shops, the prevalenceLoimonocytogenesas
6.7%. There was no significant difference in the
prevalence of. monocytogendsoth in case of abattoir
and butcher shops (p>0.05).

2.7 Antimicrobial Susceptibility Testing
Antimicrobial ~ susceptibility  tests  were
performed forL. monocytogenesnd otherListeria
isolates by using Muller Hinton Agar. The common
conventional antimicrobial drugs such as amoxyclav,
chloramphenicaol, ampicillin, streptomycin,
tetracycline, vancomycin, ciprofluxcin, gentamicin,
sulfamethtrimethoprin,  penicillin,  co-trimexazole,
oxacillin, and clindamycin were tested. The method
applied for antimicrobial testing was agar plate
antibiotic disk diffusion method, using Kirby-Bauer
technique by 0.5 McFarland Standard (Mac Gowan
al., 1990; Antune<t al, 2002; Hanseret al, 2005). An  overall prevalence (4.1%) of L.

Two pure colonies of the isolate was taken from the AR
. monocytogenesvas demonstrated in different sample
tryptone yeast extract agar and suspended in Muller

) - sources when they were analyzed together (Table 2).
Hinton Broth (MHB) and then, incubated at’G7for 1- . )
2 hrs. The suspension was checked for the develtﬂpmeCUttlng table was found to have the highest pr €
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Table 2: Overall prevalence bisteria monocytogendsom different source of samples

Sample type No. Examined Prevalence (%) 95 % ClI
Abattoir 384 8(2.1)a 0.1-4.1
Butcher 384 21(5.5) ab 3.5-7.5
Cutting table 45 4(8.9) ab 3.1-14.7
Hook 20 (0.0)b -

Knife 40 3(75a 1.3-13.7
Total 873 36 (4.1) -

*3proportions (%) with similar letters are not staiimlly significant (with p-value = 0.05),
CI= Confidence interval; %= Percent of prevalence

Table 3: Prevalence afsteria monocytogendsom different sources of samples

Source of No. of Prevalence OR Cl of Y p-value

sample examined (%) OR

Abattoir 384 8(2.1) 1 - - -

Butcher 384 21 (5.5) 2.7 1.2-6.2 6.1 0.02

Total 768 29 (3.8) - - - -
OR= odds ratio; Cl= confidence intervagf’= Chi square

Ao ddis Ababa

=
_ e

e R T

e 1=

Fig 1: Map of Addis Ababa, the capital of Ethiopia

(8.9%) followed by knife (7.5%) (Fig 2). The least cutting table, and knife),
in hook (0.0%) that hadsignificant.

prevalence was found
statistically significant difference comparing withe

it was not statistically

others items. Though there was difference in the3.2 Prevalence of Listeria monocytogenes in

prevalence among the others samples (abattoirhéytc

Abattoir and Butcher shops
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Out of 768 swab samples examined during thewashed several times during the course of working
study period, 29 (3.8%) i.e. 8 (2.1%) from abattpid  time. As on observational assessment, 76% of the
21 (5.5%) from butchers were positive fdr. closets of butchers were dirty. Almost all of the
monocytogenes The total prevalence of L. workers in the working room wore aprons and put a
monocytogene$rom abattoir and butcher shops was hair covering. Approximately, 78% of them did not
3.8% (N=768). The prevalence in butcher was highemwear any jewelry. Regarding the hygienic statughef
with statically significant difference (P=0.02). &h abattoir, it was in a medium status.
prevalence of the bacterium in butcher houses was
almost three times (OR= 2.7, Cl= 1.2-6.2) highemth 352 Findings of Questionnaire Survey in
the causative agent identified from abattoir. ltalso Butcher Shops
indicated in the figure below (Table 3, Fig 3). A total of 50 respondents were surveyed from

butcher shops. About 48% of the butchers were in an
3.3 Contamination Rate of Listeria  educational level of elementary, and 38% had
monocytogenes in Equipments completed high school level. Approximately, 50% of

The contamination rate df. monocytogeneis the respondents had taken a lesson on personal
meat surface contact materials (hook, knife andrgut  hygiene. About 46% and 36% of the respondents
table) is presented in Table 4. Although there wats  washed their hands twice and once per day durieg th
even one sample positive for hooks (Fig 3), theas w course of working time, respectively. It was instiieg
no statistically significant difference among hook, to note that 86% of the respondents reported toause

knife, and cutting table (P=0.2). detergent. As observed during the current studgugb
96% of the respondents washed their hands afiet.toi
3.4 Antimicrobial Susceptibility About 38% of the respondents reported that the

A total of 36 isolates of. monocytogenewere  cashier was handling the money. The majority (62%)
tested for antimicrobial susceptibility. All isoéat ofL.  of the respondents handled the money by themselves.
monocytogenewere susceptible to amoxyclav. Out of Most of the butchers (72%) cleaned the working
36 isolates, 28 (77.8%) were resistant to tetraiwgcl surfaces, and washing of knives after work was
and 9 (25%) were resistant to penicillin. Four {24)  performed by 7.8% of the butchers. As on
were equally resistant to streptomycin and amjicii ~ observational assessment, 60% of the closet of the
(19.4%) were equally resistant to sulfamethoprird an butchers was dirty. Most of them (74%) did not waar
oxacilin, 2 (5.6%) were equally resistant to hair covering. Wearing of jewelry was observed in
clindamycin and vancomycin. Interestingly, 34 (34)1 38% of the butchers. About the hygienic statushef t
isolates ofL. monocytogenewere equally susceptible butcher shops, 50%, 30% and 20% had poor, moderate,
to vancomycin, and co-trimexasole. The details ofand good status, respectively.
susceptibility pattern of the isolates are presgnite
Table 5. The study also revealed multi-drug resisga 4. Discussion

isolates in 10/36 (22.7%), 13/36 (36.1%), and 24/36 Listeria species are ubiquitous in nature, and
(66.7%) for one, two, and two or more drug have been isolated from wide environmental sources
antimicrobials, respectively. (Liu, 2008; Raoraneet al, 2014; Pal, 2015). The
organism possesses ability to survive in harsh
3.5 Findings of Questionnaire Survey conditions and therefore, can persist in the
environment. Because of such persistencisteria
3.5.1 Findings of Questionnaire Survey in Abattoir species can easily enter in the food chain. Of the

A total of 50 respondents were surveyed fromknown Listeria species, L. monocytogenesis
the abattoir. About 60% of the abattoir workers hadpathogenic to humans and animals (Pal, 2007; Raoran
completed high school level. Out of 50 respondeaits, et al, 2014). The organism is sensitive to the
(100%) had taken a lesson on personal hygiene. tAbowantibiotics such as ampicillin, erythromycin, and
56% and 36% of respondents washed their hands oncpenicillin but showed resistance to cephalosporines
and twice per day during the course of working time fluroquinolones, and tetracycline (Pal, 2015).
respectively. Interestingly, 74% of the respondents Raw meat and other raw food products
reported the use of detergent. Most of the respusde commonly found in the retail environment may be
(92%) washed their hands after the use of toildt. A contaminated with  pathogens, includingL.
(100%) of the respondents cleaned the workingmonocytogenesRetail environments are much more
surfaces between each process and after the workpen with many people coming and going. These open
About 80% of the respondents washed their workingretail environments may allow for the introductiof
knives after the completion of the work, and thetse L. monocytogenest various points and times of the -

Journal of Foodborne and Zoonotic Diseases | JgMarch, 2016 | Vol 4 | Issue 1 | Pages 01-14
© 2016 Jakraya Publications (P) Ltd
6



Mulu and Pal...Studies on the Prevalence, Risk Fact®ublic Health Implications and Antibiogram ofstéria
monocytogenes in Sheep Meat Collected from Mudigipattoir and Butcher Shops in Addis Ababa

5
o~
=
9
g
@
P
(=W
ﬁ
=
]
wn
S
=
wn
=
e
<
%]
£
5
]
=

45 40 36
20400 L3754l

hook kmife Total

Fig 2: Overall prevalence dfisteria monocytogenes
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Fig 3: Proportion of positive prevalence in abatsoid butcher shops
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Table 4: Prevalence afsteria monocytogenaa meat contact surface materials

Source of No. of Total Prevalence ¥ p-value
sample examined positive (%)

Hook 20 0 0.00 - -
Knife 40 3 3(7.5) 3.1 0.2
Cutting table 45 4 4 (8.9) - -
Total 105 7 7(6.7) - -

Table 5: Susceptibility dfisteria monocytogendsolates to different antimicrobials

Listeria monocytogenes

Antimicrobial 3 R i

N (%) N (%) N (%)
Ampicillin 32 (88.9) 4(11.2) 0
Chloramphenicol 32 (88.9) 3 (8.3) 1(2.8)
Ciprofloxacin 28 (77.8) 7 (19.4) 1(2.8)
Penicillin 24 (66.7) 9 (25) 3(8.3)
Tetracycline 04 (11.1) 28 (77.8) 4(11.1)
Vancomycin 34 (94.4) 2 (5.6) 0
Co-trimexazole 34 (94.4) 2 (5.6) 0
Streptomycin 30 (83.3) 4(11.1) 2 (5.6)
Gentamycin 35 (97.2) 1(2.8) 0
Amoxyclav 36 (100) 0 0
Clindamycin 29 (80.5) 2 (5.6) 5(13.9)
Sulfamethrimethoprim 24 (66.7) 7 (19.4) 5(13.9)
Oxacillin 28 (77.8) 7 (19.4) 1(2.8)

S= Susceptible; R= Resistant; I= Intermediate

day, potentially making control @f. monocytogeneas rate of 4.1%. The specific prevalence df.
the retailed environment more difficult (Cuttet al, monocytogenebased on sample sources was found to
2006). The detection and identification afsteria be statistically significant. The prevalence &f
species have attracted the attention of manymonocytogenes sheep meat at abattoir and butchers
researchers. This specific interest is related te t shops was 3.8. Our results seem to be in agreement
presence ofL. monocytogengsone of the most with the observations of Pociecha and co-workers
important food-borne pathogens, in the gehisseria. (1991) and Ankpolat and others (2004) who noted a
It is often found in various raw foods, such as prevalence of 3.2% and 5% from ovine carcass in New
uncooked meat, and vegetables, as well as in pedes Zealand and Turkey slaughter houses, respectively.
foods that become contaminated after processirgy lik Molla et al. (2004) have demonstrated a prevalence of
soft cheese and cold cuts (Pal, 2015). It is widely5.1% in raw and ready-to-eat food products. Thédrig
diffused in the environment, and this fact can eathe  prevalence of 30% and 40% bf monocytogenewas
contamination of food during production and recorded by Mac Gowaat al.(1994) and Gilbirtet al.
distribution (Cocoliret al., 2002). (2009), respectively. The prevalence of 4.0% Lof

In the present studyl.. monocytogenesvas  monocytogeneom gall bladder of sheep in slaughter
isolated from 36 of 873 samples, giving a prevadenc house was recorded by Al-Adit al. (2012). Several
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* Total positives
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Fig 4: The positive proportion of the surface mialertoListeria monocytogenes
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Fig 5: Multidrug resistance inisteria monocytogendsr selected antimicrobial agents

studies confirmed that a prevalence of 4% by Nd#&hi equipment can be a source &f monocytogenes
al. (2013) in ready- to- eat foods, 2.4% by Enretjal. contamination. Based on FDA reports and food-borne
(2008) from meat and meat products, and 4.7% byutbreak reports provided to the CDC, three risk
Yucel et al. (2005) from meat products. On the factors have been identified most frequently as
contrary, there was no isolation lof monocytogeneat  contributing to the contamination, spread and ghooit
abattoir from sheep meat in Germany (Coletral, food-borne pathogens, including monocytogenesn
2006). The prevalence df. monocytogenefn meat  processing or retail environments. These are cross-
samples differ from country to country. The reasohs contamination, improper cleaning and sanitatiord an
low and high prevalence rates may be attributed tamproper time and temperature control (Cutteral,
differences in hygienic conditions of slaughter $es;  2006; Pal and Mahendra, 2015).
storage, and processing in various countries. In our study, the equipments were identified as
The specific prevalence df. monocytogenes the potential source of contamination of meat véth
from equipments was found to be statistically notprevalence of 6.7% of. monocytogenesvhich was
significant. Dirty or contaminated equipments canlower than the findings of Lowry and Tiong (1988)
contaminate the safe food. Improperly cleanedwho recorded 13% prevalencelofmonocytogenes
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Table 6: Summary of observational assessment anlkdge of workers on hygienic practices in tdat

Abattoir activity Performance No.of respondents  ceat
Educational status 1-4 5 10
5-8 15 30
9-12 30 60
Lesson on personal hygiene Yes 50 100
No
Time interval of washing hands Once 28 56
Twice 18 36
Other 4 8
Washing of hands With water only 13 26
With detergent 37 74
Washing of hands after toilet Yes 46 92
No 4 8
Clean and disinfect working surfaces Before work 0 0
Between each process 50 100
Washing of knives After work 40 80
Between process 10 20
View of closets Neat 12 24
Dirty 38 76
Wearing of aprons Yes 50 100
No 0 0
Hair Covered 50 100
Not covered 0 0
Wearing of jewelry Worn 11 22
Not worn 39 78

food contact surfaces. Therefore, control meastoes therapeutic protocols of many humans and animals
reduce the carriage of the pathogens in ruminaits p infections (Normannoet al, 2007). In the current
to slaughter should be reviewed with referenceht t study, a resistance for tetracycline was 77.8%.tt@n
current regulations and guidelines relating to thecontrary, 0% resistance was reported by Coateall.
primary production. A higher prevalence (25.64%) of (2013). Findings of resistant as well as poly-t@asis
L. monocytogenedn other country was reported by strains of L. monocytogeneso antimicrobial drugs
Jankuloskiet al. (2007). The variation of prevalence in were rather sporadic. It is pertinent to mentioatth
the two study sites may be because of environmentaduch strains isolated from foods, were frequertlynfl
contamination, and poor sanitary conditions whileresistance to tetracycline and penicillin (Naviati et
handling of the meat before it reached to the coresu  al., 2004).
The contamination occurs in an increasing levehglo In this study, our results regarding tetracycline
the food value chain starting from slaughteringh&t  resistance fol.. monocytogenewas higher than the
abattoir level, during distribution of the meat,dan previous findings of Gupta and Sharma (2013) who
improper handling of the meat handlers who sold it.  observed 25%. However, in case of amoxyclav, we
Antibiotic resistant bacteria pose a growing found 100% isolates oE. monocytogenesensitive.
problem of concern, worldwide since the bacteria ca This observation was lower than the results of @upt
be easily circulated in the environment. Effectesen and Sharma (2013 who reported 75% sensitivity. Thus
of current treatments and ability to control infeas  the resistance figures from different countries can
diseases in both animals and humans may becomeonsiderably vary from very low to very high, prbba
hazardous. A relatively high number of strains arereflecting the use of antimicrobials in those coiast
resistance to the antimicrobials commonly usechan t Except tetracycline and penicillin, most antimidedb
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Table 7: Summary of observational assessment amdl&dge of workers on hygienic practice in butcsteops

Questionnaire and observation type Performance oNespondents  Percent
Educational status 1-4 7 14

5-8 24 48

9-12 19 38
Lesson on personal hygiene Yes 25 50

No 25 50
Time interval of washing hands Once 18 36

Twice 23 46

Other 9 18
Washing of hands With water only 7 14

Water and detergent 43 86
Washing of hands after toilet Yes 48 94

No 2 6
Handling money Cashier 19 38

Butcher 31 62
Cleaning working surfaces Before work 14 28

After work 36 72
Washing of knives After work 39 78

Between each selling 11 22
View of closets Neat 20 40

Dirty 30 60
Hair covering Covered 13 26

Not covered 37 74
Wearing of jewelry Worn 19 38

Not worn 31 62
Hygienic status of the butcher house Good 10 20

Moderate 15 30

Poor 25 50

drugs tested during this study effectively prevdrttee A larger sample size is needed to determine if
growth ofL. monocytogenes there are differences between antimicrobial restsa

The current study revealed that chloramphenicolpatterns of the isolates among different samplecasu
resistance was found to be 8.3%, which was lowem th Considering thak. monocytogeneis slowly becoming
the findings of Gupta and Sharma (2013) who repgorte antibiotic resistant, a continued surveillance of
50%. It is worth mentioning that. monocytogenes emerging antimicrobial resistance of this pathogen
isolates examined in this study from all types ofimportant for effective treatment (Contetr al, 2009).
samples were resistant to 19.4% and 77.8%. On th&s drug resistance is a growing public health comce
contrary, percentages of resistance to ciprofloxacid  sincere attempts are needed to mitigate this pmable
tetracycline were 1.8%, and 9%, respectively as Contamination of foods by. monocytogenes
reported by Zhang (2005). In the current study,can occur in all the steps from farm to table, Wwhic
resistance for ampicillin was observed 11.1%. Weemphasizes the need to put forward control measures
found multidrug resistance in.. monocytogenes every step. This can happen at retail level. During
Similarly, workers from other countries also repdrt processing, the source of contamination can be
multidrug resistance (Zhang, 2005; Gupta and Sharmasurfaces, equipment, and workers, and persistefice o
2013). strains has been detected at retail level. Emptogaa
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contaminate food withL. monocytogenesf proper  transmission of various diseases. In this studg th
personal hygiene policies are not followed or if results of bacteriological assessment showed that r
employees do not take the proper steps to safelyneat from market and slaughter houses are a sofirce
receive, store, prepare, and serve food. Theyrabp L. monocytogeneslin addition, the presence of this
be a source fok. monocytogenesince some humans bacterium may be attributed to the unclean working
are known to carry the pathogen in their environment, poor sanitary conditions of person® wh
gastrointestinal tracts. Poor personal hygienetjmes;  are contacting with the meat and the equipments Th
such as improper hand washing or dirty uniforms, ca may result in low meat quality and might potentiall
lead to the contamination of food and equipmenhwit cause food poisoning, especially in susceptibleigso
L. monocytogengCutteret al,, 2006). which include pregnant women, children, elderlyd an
Proper motivation, education, and training of immunosuppressed persons. Due to high risk and
employees and managers in food industries aretaital public health concern, it may cause a high casditiat
keep consumers safe against food-borne diseasks (Rate. The detection of this pathogen in ready tb ea
and Mahendra, 2015). In this study, 100% of theprocessed food makes it unfit for human consumption
respondents from the abattoir had taken a lesson on Listeria monocytogenesnay not be seen as
personal hygiene but from the butcher shops, 0d% 5 potential clinical threat in Ethiopia today, witlnet
of the respondents had taken a lesson on personaicreasing trend of transnational spread and emgrgi
hygiene. Therefore, all currently available edumai diseases. The probable risk that it might poseha t
approaches need to be critically evaluated andtadpp years to come cannot be ignored. The present study
of employees training to minimize. monocytogenes demonstrated the possible risk bf monocytogenes
cross contamination (Crandalet al, 2011). after consuming meat and ready-to eat food stuffs
Furthermore, 92% of the abattoir workers, and 96% o available in the markets, and also highlightedribed
the butchers washed their hands after the useilef.to for an effective and efficient storage process ¢epk
In contrary, few workers did not wash their hantsis such food safe, till they reached the consumers.
may contribute to a low level of contamination ofah =~ Numerous risk factors are associated with the
One previous study revealed a prevalence of 161 a contamination and growth of. monocytogenesn
27.8% from smoked and cooked meat products andébattoir and market places. These factors needeto b
from fermented dry meat products, respectivelyaddressed and considered a serious hazard tofidenti
(Navratilovaet al., 2004). control measures for an effective prevention and
The results of this study showed that most of thecontrol program of this emerging food-borne pathoge
respondents (74% of abattoir workers and 86% offFurther, the sources of infection and modes of
butchers) used a detergent for washing of handstransmission should be ascertained. In addition,
Findings of L. monocytogenesin swabs from addressing communication, risk perception and
equipments and working surfaces witnessed the faatonsumer practices to the public are mandatory.
that contamination of meat and meat products istdue The present study revealed widespread
secondary soiling from the environment or equipmentresistance byL. monocytogeneso commonly used
of meat-processing plants. Contamination generallyantimicrobials. In addition, the prevalence of mult
increased during cutting, probably as a resultrofs  drug resistance of the bacterium is also phenomenon
contamination. Also, in the retail and food service which gives cause for serious concern. In order to
environment, contamination may be transferreddetect early changes in bacteria susceptibilitefere a
between ready-to-eat products (Lianou and Sofoshigh prevalence of resistance is developed, regular
2007). The type of handling that ready-to-eat meatmonitoring of antimicrobial resistance to pathogeni
receives may also influence the level df. bacteria should be practiced. The genetic mechanism
monocytogenegontamination. In a survey of retail which mediate antimicrobial resistance in this
packaged meats, there was a significantly higheibacterium, would also need further studies.
prevalence ofL. monocytogeneseported in products
cut into cubes (61.5% out of 13) compared witheslic = Acknowledgements
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