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Abstract 
Background: Thermophilic Campylobacter spp. namely, Campylobacter jejuni and coli cause acute diarrheal diseases 
in humans worldwide; although these species are known to occur in the intestinal tract of a wide variety of domestic 
and wild animals.  
Objective: Little is known about the presence of these bacteria in various food animals as possible sources of infection 
to humans in Ethiopia. Therefore this study was undertaken to determine the prevalence of thermophilic 
Campylobacter species in sheep and goat carcasses at a private export abattoir in Debre-Zeit, Ethiopia. 
Methods: A cross-sectional study was conducted on apparently healthy sheep and goat slaughtered at a private export 
abattoir in Debre-Zeit, from October 2007 to March 2008. Sheep carcasses (mutton) (n=218) and goat carcasses 
(n=180) were analyzed for Campylobacter spp. Swabs were taken from four different sites on the carcasses (crutch, 
abdomen, thorax and breast) at different stages of slaughtering processes (before evisceration, after evisceration and 
after washing).  
Results: Campylobacter spp were isolated from 40 (10.1%) out of 398 carcasses examined. There was no statistically 
significant difference in the rate of isolation of Campylobacter species in different swabbing sites. Of the 40 
thermophilic campylobacter isolates, C. jejuni and C. coli accounted for 29 (72.5%) and 11 (27.5%), respectively. 
Conclusions: The results of this study revealed the presence of campylobacter in sheep and goat carcasses, indicating 
possible risks of infection to people through the consumption of raw/under-cooked meat. Coordinated actions are 
needed to reduce or eliminate the risks posed by this organism at various stages of slaughtering process.  [Ethiop. J. 
Health Dev.  2009;23(3):229-233] 
 
Introduction  
The genus Campylobacter is of great importance in 
human medicine and food safety, in addition to its 
veterinary importance (1).  The organisms can be found 
in the intestine of poultry, pigs, sheep, cattle and other 
food animals and in bulk milk samples, tissue specimens 
from beef cattle and raw ground beef (2). Several species 
of birds and rodents may act as reservoirs and are the 
ultimate sources for most human campylobacter 
infections (3). Occupational exposure may also cause 
infection and disease on workers in animal health 
facilities, animal shelters, and poultry processing plants, 
animal agriculture and rendering-plants (4). 
Campylobacter enteritis in man has been diagnosed with 
increasing frequency over recent years, mainly due to C. 
jejuni, C. coli and C. lari, and most importantly in the 
developing world	
  C. upsaliensis is common (3, 5, 6). In a 
small percentage of cases, long-term and potentially 
serious complications can arise such as	
   Guillain–Barré 
syndrome (7), bacteraemia and reactive arthritis (8).  
Treatment with antibiotics for uncomplicated 
campylobacter infection is rarely indicated. However, 
antimicrobial resistance to clinically important drugs 
used for treatment (especially macrolides and 
fluoroquinolones) is increasingly reported for 

campylobacters (9). There is growing scientific evidence 
that the use of antibiotics in food animals, particularly in 
developed countries, leads to the development of 
resistant pathogenic bacteria that can reach humans 
though the food chain (10). In Ethiopia, there are few 
studies regarding campylobacteriosis in humans (11, 12), 
food animals (13) and foods of animal origin (14) 
including their sero-typing (15) and antimicrobial 
susceptibility pattern (16-18).  In order to gather more 
information on the presence of campylobacter in animal 
food products, a cross sectional study was conducted on a 
selected private export abattoir in Debre-Zeit, from 
October 2007 to March 2008. 
 
Methods  
Study Area 
A cross-sectional study was carried out on purposively 
selected export abattoir located at Debre-Zeit which is 45 
km south east of Addis Ababa, from October 2007 to 
March 2008. The export abattoir is one of the private 
slaughter houses established according to export standard. 
 
 
Collection and Handling of Samples 
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Sheep carcasses (mutton) (n=218) and goat carcasses 
(n=180) were randomly selected and sampled from four 
different sites (crutch, abdomen, thorax and breast) in 
three different operations (before evisceration, after 
evisceration and after washing) in each slaughtered 
animals. Samples were collected using standard 
swabbing techniques using dry sterile cotton swab and 
transferred into a test tube containing 10ml of peptone 
water (Oxoid Ltd, Basingstoke, UK). Test tubes were 
then put into an ice box filled with plastic ice bags and 
immediately transported to the Microbiology Laboratory 
of the Faculty-Veterinary Medicine, Addis Ababa 
University, Debre Zeit on the day of sample collection. 
 
Culture and Identification of Thermo-tolerant 
Campylobacter Species 
Approximately 10 ml of swabbed samples inoculated 
onto Preston Campylobacter selective agar (Oxoid) 
supplemented with polymyxin B, rifampicin, 
trimethoprim and cycloheximide (Oxoid) and 5% 
sheep blood. All inoculated samples were incubated 
at 42oC for 48 hours in a microaerophilic atmosphere 
achieved in anaerobic jar (Oxoid) without catalyst 
and by using CampyGen® gas generating kits (5% O2 
and 10% CO2). Preliminary identification of 
Campylobacter spp. was performed based on the 
characteristic Gram-staining reactions, positive tests 
for oxidase, catalase and motility reactions. Species 
differentiation was based on hippurate hydrolysis, and 
susceptibility to nalidixic acid (30 µg, Oxoid) and 
cephalothin (30µg, Oxoid). These parameters formed 
the basis for the identification of C. jejuni, C. coli or 
C. lari, as proposed by others (19). The type strains C. 

jejuni (NCTC 11351), C. coli (LMG 6440) and C. 
lari (NCTC 11352) were included as positive controls. 
 
Data Management and Analysis  
The data collected were entered and managed in MS 
Excel program. SPSS version 12 (SPSS Inc, Chicago, 
Illinois, USA) for windows was used for data analysis. 
Comparisons were made using Chi-square (χ2) test with 
Yates’ correction or Fisher’s exact tests. A p-value of 
<0.05 was considered indicative of a statistically 
significant difference. 
 
Ethical Considerations: The research project has been 
approved by the Academic Commission of the Faculty of 
Veterinary Medicine, Addis Ababa University. 
Permission from the export abattoir was obtained before 
the commencement of the study. 
 
Results 
Prevalence 
A total of 398 carcasses were investigated for 
thermophilic campylobacter species. Of these, 40 (10.1%) 
were positive for Campylobacter species (Table 1). The 
numbers and percentages of campylobacter strains 
isolated from sheep and goat carcasses were 23/218 
(11.0%) and 17/180 (9.4%), respectively. Sheep carcass 
was found to be more highly contaminated than goat 
carcass, but no statistically significance difference was 
observed between the two (p=0.84).  The highest rate of 
contamination of carcasses was observed after 
evisceration (6.5%) when compared before evisceration 
(0.8%) and after washing (3.0%) (p <0.05) (Table 1). 

 
Table 1: Prevalence of thermophilic Campylobacter species in sheep and goat carcasses in an abattoir in Debre  
Zeit, Ethiopia (2007-2008) 

Proportion of positive no. (%) 

 Before 
evisceration  

After evisceration  After washing  Total 

Sheep carcass (n=218) 0 (0)  13 (6.0)  10 (4.5) 23 (10.6) 

Goat  carcass (n=180) 3 (1.7)  13 (7.2)  1 (0.6) 17 (9.4) 

Total (n=398) 3 (0.8)  26 (6.5)  12 (2.8) 40 (10.0) 
 
Level of Contamination in Different Swabbing Sites:  
There was no statistically significant difference in the 
rate of isolation of Campylobacter spp. in different 
swabbing sites (crutch, 7.4% vs. abdomen 11.6%, 

p=0.43), (abdomen 11.6% vs. thorax 8.7%, p=0.68) and 
(thorax, 8.7% vs. breast, 12.6%, p =0.66) as shown in 
Table 2. 

 
Table 2:  Proportion of campylobacter positive carcasses according to different swabbing sites in an abattoir in Debre Zeit, 
Ethiopia (2007-2008) 

Swabbing site (no. of samples examined and no. (%) positive for campylobacter) 
Crutch Abdomen Thorax Breast                  Total  

Number 
examined 

No. (%) Number 
examined 

No. (%) Number 
examined 

No. (%) Number 
examined 

No. (%) Number 
examined 

 No. (%) 

Sheep 
carcass 

 56 4 (7.1) 49 7 (14.3) 50 5 (10) 63 7 (11.1) 218 23 (10.6) 

Goat 
carcass 

 52 4 (7.7) 46 4 (8.7) 42 3 (7.1) 40 6 (15) 280 17 (9.4) 

Total 108 8 (7.4) 95 11(11.6   92 8 (8.7) 103 13 (12.6) 398 40 (10.0) 
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Species Differentiation   
The numbers and percentage of C. jejuni and C. coli 
isolated from sheep and goat carcasses were presented in 
Table 3. Of the 40 thermophilic campylobacter isolates, 

C. jejuni and C. coli accounted for 29 (72.5%) and 11 
(27.5%), respectively. A statistically significant 
difference was observed between the two Campylobacter 
species identified (p=0.005). 

 
Table 3: Campylobacter species distribution in sheep and goat carcasses examined in an abattoir in Debre Zeit, 
Ethiopia (2007-2008) 

Campylobacter species  C. jejuni 
No. (%) 

C. coli 
No (%) 

Total 
No (%) 

Sheep carcass (n=218) 17 (7.0) 6 (2.8) 23 (10.6) 
Goat carcass (n=180) 12 (6.7) 5 (2.8) 17 (9.4) 
Total (n=398) 29 (7.3) 11 (2.7) 40 (10.1) 

 
Discussion 
Foods of animal origin have been incriminated as the 
main sources for campylobacter infection in humans (20, 
21). In Ethiopia, few published reports are available 
regarding the occurrence of campylobacter in food 
animals (cattle, sheep, goats and chickens) (13) and their 
products (14). Raw meat particularly from beef is widely 
consumed in the country increasing the likelihood of 
pathogen transmission to humans. In the present study, 
the frequency of isolation of thermophilic Campylobacter 
species in sheep cascaras was 10.6% (Table 1). This is 
comparable to the findings reported from a previous 
study done in Ethiopia (10.5%) (14) and Ireland (11.8%) 
(22). But it is higher than the prevalence reported from 
Pakistan (5.1%) (23), (8.1%) from Norway (24) and 
(2.1%) from Australia (25). However higher prevalence 
has been reported in mutton (and/or lamb) with range of 
15-20% elsewhere the world (26-28).  In this study, the 
prevalence of thermophilic Campylobacter species in 
goat carcasses was 9.4% (Table 1). Different findings 
have been reported in different studies e.g. 6.3% in 
Kenya (29) and 2.7% in Canada (30). 
 
In the present study, the highest isolation rate of 
Campylobacter was found in swabs collected from the 
breast region (12.6%), even though no statistically 
significant difference observed as compared to other sites 
(Table 2). The possible explanation for high level of 
carcass contamination in the breast region could be a 
contamination of carcasses with intestinal contents 
during manual skinning, evisceration, washing and 
processing in the slaughter house (31) or more frequent 
contact between operator’s hand and the knife in the 
breast region. Furthermore, the breast region being a fatty 
tissue is more prone to lodge microorganisms when 
compared to lean meat (32). 
 
Another point of contamination occurs during carcass 
washing. The carcass wash water harboring a large 
amount of microorganisms flows down the length of the 
carcass to the breast region resulting in heavy 
contamination of the breast region. The intestinal tract 
could be the second major source of enteric pathogens 
during the slaughtering process (33). Leakage from 
gastrointestinal tract could also cause widespread 

contamination. The preventive measures for reducing 
bacterial contamination during evisceration are tying the 
esophagus to prevent escape of ingesta, enclosing the 
bung to prevent escape of faeces and removal of the 
intact viscera. Studies indicated that inverted dressing i.e. 
dressing of the carcass head upwards can greatly reduce 
the rate of contamination (34). Cold-water carcass 
washes, although effective in removing macro-
contamination are ineffective in removing microbial 
contamination. Trimming and washing can reduce gross 
contamination at heavily and moderately contaminated 
sites but they have no decontaminating effect on the 
carcass as a whole. This was observed in this study where 
there was no difference in the frequency of isolation of 
campylobacter between post-evisceration and after 
washing in sheep carcasses even though there was a 
substantial difference in the goat carcasses (Table 1). 
 
Among the thermophilic campylobacters isolated from 
sheep and goat carcass, C. jejuni accounted for 72.5% 
and C. coli for 27.5% in the present study (Table 3).  
Similar findings have been reported that prevalence of C. 
jejuni in meats of animal origin (except in pork meat), 
dairy products and vegetables was higher than C. coli 
ranging from 45 to 89% (12, 20, 21). In this study, the 
antimicrobial susceptibility pattern of isolates was not 
performed because of laboratory facility and financial 
limitations. Otherwise, it would have given valuable 
information on the resistance pattern of the isolates. In 
conclusion, contamination of carcasses with 
Campylobacter spp. has indicated the need to apply good 
hygienic standards in the whole slaughtering process.  In 
addition, tying the esophagus to prevent escape of ingesta, 
enclosing the bung to prevent escape of faeces and the 
intact removal of the viscera are some of the measures 
should be applied for reducing bacterial contamination 
during evisceration. 
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