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ABSTRACT 

Campy/obaeter jejlmi and C. coli arc frequent worldwide causes of footl-borne gastroenteritis in 

humans. A study on the prevalencc of thcrmophilic Celllifly/obaeter specics frum thc carcusses of 

slaughtered sheep and goats were undertaken at Hashim Nuru Jiru Ethiopia livestock and meat 

import-exporter (HELM IX) export abattoir in Oebre-Zeit, Ethiopia from November 2007 to April 

2008. A total of 218 sheep and 180 goat carcasses (398 totul sumplcs) were cxamincd fcoin 

carcass swabs taken from crutch, abdomcn, thorux and breust areas. Frum cuch slaughtcred . 
animal, carcass swab was taken only from one of these sites on the carcass but each swabbing site 

was swabbed for three different operations in the abattoir namely before evisceration, after 

evisceration and after washing. A total of 654 swab samples were collected from 218 sheep 

carcasses comprised of 56 crutch swabs, 49 abdomen swabs, 50 thorax swabs and 63 breast 

swabs before evisceration, after evisceration and after washing. Similarly, 540 swabs from 180 . 
goat carcasses were collected consisting of 52 crutch swabs, 46 abdomen swabs. 42 thorax swnbs 

and 40 breast swabs from each of the three slaughter operations. Thus from the three operations a 

total of 1194 swabs were analyzed. Bacteriological analysis of the samples was conducted in the 

Microbiology laboratory, Faculty of Veterinury Medicine, Dehre-Zcit flllluwing the techniques 

recommended by the International Organization for Standardization (ISO, 2002). 

From a total of 398 carcasses examined, 40 carcasses were positive for Campylobactcr with 

contamination rate of 10%. Per species contamination rate with either C. jejzmi or C. coli were 

10.6% (n=218) and 9.4% (n=180) for sheep and goat carcasses respectively. However, 

statistically significant difference was not detected in the rate of carcass contamination between 

sheep and goat carcasses (p=0.72). The most prevalent thermophilic Campylob(lcter species . 
recovered from the sheep and goat carcasses was C. jejl/Ili accounting for 7.3% (n=398), 

followed by C. coli 2.7% (n= 398). Out of the 40 positive samples the proportion of the 

C~pylobacter species was 72.5% and 27.5% for C. jejl/Ill and C. coli respectively. This 

variation in the isolation rate between the two Campylobacter species was slutistically significant 

(P:=O.003). Though there was no statistically significant difTcrence (1'=0.57) in the rate of carcass 

contamination among the four swabbing sites, the highest contamination rate was observed in the 

breast area at a rate of 12.6% (n=103) followed by abdomen with contamination rate of 11.6% 

(n=95). Hilihest rate of carcass contamination was observed after evisceration as compared to 

prior evisceration and after washing (p=O.OOO). Washing of the carcass did not reduce carcass 
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contmnination in the slaughtered shcep (x,2=O. 18; P=O.68). however there was n substantial 

reduction in the level of curcuss contllJlli.mtiulI uOcr wushing in gmit e .. reusses «x,2;,;; 10.72: 

P=O.OOI). 

'Ine present study revealed the existence of severe cross contuminutiun during shlllghier 

operations particularly during evisceration. Carcass contamination by Campylobacter can be 

reduced, and thus its public health impact, through good hygienic practices in the ub.lltoir. 

Keywords: Abattoir, C.jejrmi, C. coli, Debre-Zeit, Ethiopia, sheep and goat carcass. 
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I.INTROJ)UCTION 

The genus Campylobacter is of great importance in iUllmm medicine und foud safety. in addition 

to its n:terinary importance. Since McFadyeml and Stocknmn (1'J13) first isolah:d the organism 
• Ih 

from ahorted ovine fetuses at the begil)ning of the 20 century. tlnd Smith and Tuylor (I 'J I 'J) 

proposed the name Vibriu leills for the bacteriulll, a huge alllount of knowledge has been 

discovered about this fascinating organism. Present knowledge now includes the complete 

genome sequencing of C. jejlllli (Parkhill e/ al., 2000), the must important species in human 

infection. Despite this, many details regarding the pathogenicity of the organism and the 

epidemiology of human campylobacteriosis remain unknown. 

Campylobacter is one of the most common bacterial genera, containing several species of both 

public and animal health importance (Acha and Szyfres, 2001). Campylobacter is distributed 

world wide and many species arc commensal on the mucus membrane or tlll~ oral cavity and 

intestinal tract while a few species occur in the prepuce of bulls and the genital tract of cows in 

the herd. where bovine genital campylobacteriosis has· been present (lmen ('I al .• 19(4). The 

organisms can be found in poultry, pigs. sheep, cattle and other food unimal species und in bulk 

milk samples, tissue specimens from beef cattle and ra\": ground beef. Several species of birds 

and rodents may act as reservoirs and ure the ultimate sources for most human infections 

(Radostits, 2001). However most outbreaks of human campylobacteriusis an: associated with 

consumption of raw milk or surfilce water where as most sporadic cases arc onen associated with 

improper handling and consumption of undercooked poultry or cross contamination of food by 

raw poultry. Traveling in high prevalence areas is uls~ considered potential.risk factor lor hunmn 

infection (Friedman, el al., 2000). Similarly. occupational exposure may also cause infection and 

disease in workers in animal health facilities, animal shelters, poultry processing plants, animal 

agriculture and rendering-plants (Prescott and Munroe, 1982). 

l'ampylobacter infects the gastroinh:stillal tract or I(JOd animals nnd Ilmn. {.'a",py/o/JlI(.·/er jejlflli 

and to a lesser extent C. culi arc the mujor causes of diarrhea in hunmns. Iluman beings arc a 

relatively minor source of infection, ulthough person-to-person spre.:d has been documented 

among young children (Skirrow, 1991). The .nost common causes of campylobacteriosis in food 

producing animals arc C. fellls subsp. l'('IICrl!tllis, C. jelll.\ ,;ubsp. /i.-IllS, C. jejulli, C. ","co.mlis. C. 



ItyoilUestinCllis. C. coli. C. lari ,mel C. IIp.mlicnsis (Quinn ct ClI., 2002). Campyl(}hm'h'r pylori 

lind C. intestlnalis have also been isolated from blood, spinal fluid, synovial fluid, he&lrt, brain, 

liver ami aborted fetus (Davis et al .• I 'J'JO). Amung these species of (·'1II1/~"I(lbt"·Ic!r. except the 

genital form of infection, all infections in animals are acquired through oml-fecal route (Gyles 

<Ind Thuen, 1993). CCllllpy/obm:ler spccies c<luse <Ibortioll, stillbirth, lind inlcrtility. enteritis lind 

diarrhea in animals (A elm and Szyfres, 2001; Quinn et al., 2002). 

Cumpylobacter enteritis in mun has been diugnosed with increasing frequency over recent years, 

mainly due to C. jejl/l1i, C. coli and C. lari (Davis el al .• 1990; Radostits, 2001). l11crmophilic 

Campylobaeter species, particularly C. jejlllli and C. coli are recognized as one of the most 

frequcnt causes of acute diarrhea discuse in hunmm; throughout the world (Nuchmllkin, 1995; 

Taylor and Blaser, 1991). They are among the major microorganisms causing diarrhea in Europe, 

the United States and other industrialized countries. Besides, campylobacter infections arc hyper 

endemic among the infant populations of underdeveloped countries (Jimenez, el al., 1994). 

Campy/obaeler jejuni is considered to be one of the principal bacterial agents causing enteritis 

<Ind diarrhea in man, particularly in developed countries, where the incidence is similar to that of 

enteritis caused by Salmonella. Over 80% of human cases are caused by C.jejlmi and about 10% 

of cases are caused by C. coli. Other Campy/obacler species, such as C. lIpsaliensis and C. larl, 

may also be associated with human diurrhea (Lastovica and Skirrow, 2000). In susceptible 

humans, C. jejuni and C.eoli infections are associated with acute enteritis and abdominal pain 

lasting for up to 7 days or more. Although such infections are generally self-limiting, 

complications can arise and may include b'lctememia, reactive arthritis, and abortion (Skirrow 

and Blaser, 2000). The infection is a very wide spread diarrhea disease in developing world 

commonly affecting babies and young children and in individuals with debiiitating diseases such 

as HIVI AIDS. Campylobacter infections usually occur following ingestion of improperly 

handled or cooked food. Campylobactcriosis is considered a zoonotic disease, and animals such 

as poultry, pigs, cattle, caprine and ovine may act as reservoirs for Campylobaeter' (Jimenez, e/ 

CI/., 1994). 

There are very few studies conducted on humun campylobacteriosis in Ethiopia. A study 

conducted at Tikur-Anbessa and Ethio-Swedish children's hospitals indicated that 

Campy/obacler species are important cuuses of diarrhea both in adults und childr.:n in which C. 

jejlmi accounted for 82-84% of the isolates. Call1pyl(}haeler species were isolated from the stool 
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uf 60(13.8%) children out of the 434 sumples investiguted hy culluml eXUI.uimllioll (f).mid ,'I til .• 

1999). Ilowever no citable work has been dune so fur regarding the epidemiology, economic and 

health significunce of cmnpylub<lctcriusis huth ill ulliumis mId IIll/mlllS mId the rule uf mlinlllis tiS 

the epidemiologic factor for human campylobacteriosis in Ethiopia. 

Ethiopia has huge livestock population, which is not yet exploited its productions. In spite of this, 

the country gains negligible foreign exchange through export of chilled carcasses to the Middle 

East cuuntries. Reduced expurt muung other fllcturs is uttributed tu prevulent livestuck discuses 

and poor hygienic practices in the export abattoirs of the country. Meat export is n competitive 

business, which demands the supply of safe and hygienic meat to international markets. Hygienic 

meat production requires the control of bactcrial contamination in general and that of 

campylobacter in particular that have impact on meat quality and/or public health. 

The objective of this research wus to study the mte or contmnination of sheep und goat CurCtlSSCS 

at export abattoir. 

3 



2. LlTERATUItE REVIEW 

2.1. Etiulogy 

In 1963. Sebald and Veron proposed that Vibrio .klWi and Vibrio Iml",llIs, bused on n 

cunsiderably lower content of guanine and cytosine (Oe) in DNA than other vibrios, should 10n11 

a new genus, Campylobacter (from Greek "U~l7tUAOC; (kampulos) = curved and IJuXTlU><; (baktron) 

= rod). Ten years later, Veron and Chatelain (1973) designated and described the neotypc stmin 

lor the type species, Campylubacler feills, of the new genus. They also proposed the tmnsfcr of 

l'ihrio.i':illlli and Vibriu culi to thc genus Cmnpylobacter. 

Since then, the genus Campylobacter has undcrgone several revisions, and specics originally 

assigned to Campylobacter have fonned new genem. the most nutable being Ilelicob .. cter and 

Arcobacter (Vandamme el al .• 1991). The gen Cmnpylobaeter, Arcobacter and Sulfurospirillull1 

bdong to the family Campylobacteriaccac, which together with some other genera and unnamed 

Cmnpylob .. ctcr-like organisms; form n sepamte phylogenetic bmnch, known as rRNA super 

lamily VI, within the class Protcobacteria (Vandammc el al.. 1991). According to the currcnt 

version of the List of Prokaryotic Names with Standing in Nomenclature, (LPSN) (Euzcby, 

2005), the genus Campylobaeter consists of 17 species. whereof four nre further divided into two 

subspecies each Of thesc 21 taxons, 15 were first described in 1981 or later. 

According to the LPSN, Call1pylobacler sp"lurlllll is divid\!d into two subspccks: C. sp"lurlllll 

subsp. sputorum and C. splllurllm subsp. bubulus (Euzcby, 2005). However, On el al. (1998) 

proposed that the infrusubspecific divisiuns or C'. spllforlllll shuuld be revised to ineludc thrcc 
-biovar of the spccies, based on their ability to produce catalasc and ureasc: C. sp"IOr1l11l by 

sputorum (Catalase- and urease-negative), C. splilorlim by faecalis (Catalase-positive, urease­

negativc) and C. splilorll11l by paraureolyticus (Catalase-negative, urease-positive). They 

recommended that strains previously assigned to C. ~plllUrlll1l subsp. bubulus should be 

redesignated as by sputorum (Roop el al., 1985; On el al .• 1998). 

The family Campylobacteriaceac is classilied under Phylull1 Proteobacteria. Class Epsilon 

Proteobacteria and Order Campylocacteriales. which were approvert by (Vandamme and On,. 

2001). During the last 30 ycars differentiation ofthc Campylobacter genus from vibrio, groups of 
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Cmnpylobacter-like organisllls were delee,,:d. t":serihed mltl idelllilied us new species, (lr ~IS 

di rtcrelll biotypes uf lhe existing specics. l'hylugenclic studies ill hlle I'JHU's re\'Culctl gellulypic 

heh:rogeneity among the species with thrcc major clusters, rRNA homology groups, were formed 

t VallllmUllle c:1 "I., 1991). l'mnpyluhacler was thus divilled intu three gellem with revised genus 

descriptions, and new names were proposed for the remaining two genera: Arcobacter and 

Ilelicobacter (Schumacher el al., 1992). The genera Campylobacter and Arcobacter formed a 

family of Gmm-negutive, nonsaccharolytic bacleriu with microaerobic growlh requirements and a 

low guanine and cytosine (G+C) content. Members of this fmnily arc encountered mainly as 

cll1l11l1cns.dis1l1s or parasites in humuns or domestic aninmls. The fumily also contains 

misclassified species and strains originally described as 'free-living Campylobacter' 

(Sulfurospirillum species) (Schumacher el al .. 1992). Campylobacter contains DNA with a G+C 

content between 29 and 36% (Veron and Clmtclain, 1973). Most species arc microaerophilic, 

although some show a range of oxygen tolerance, some are almost anaerobic, and others grow 

best in the presence of 5-1 0% oxygen (Doyle. 19H6). The uernhic species of Campylohacter were 

reclassified as genus Arcobacter (Vandamme el al., 1991). In 1963, when Campylobacter first 

described, the genus comprised of two species. At present the genus contains 16 species and six 

subspecies. The 16s rRNA gene, used to determine phylogenetic relationships among all living 

organisms, played a major role in all previous extensive rearrangement of Campylobacter 

taxonomy (Vandamme el al., 1991). 

Several species of genus Campylobactcr arc known to cause different types of disease in fhnn 

animals, some of which are potentially zoonotic (Radostits el al., 1994). The Campylobaeler 

Jellls subsp. venerealis is the cause of infertility and abortion in cattle, while C. fellls subsp. fe/liS 

causes sporadic abortion in callie and enzootic abortion in sheep and has· been associated with 

bactcmemia in man. The C. sl'"lol'1111 suhsp. IIII1CO,\'''Ii." is frcquently l~ilInd in nssuciutiun with a 

group of enteric diseases in pigs called "porcine intestinal adenomatosis" complex. Recently C. 

ilyoi11lestillalis has also been isolated from the same lesion (Radostits e/ al. 1994). ", 

DNA: rRNA hybridization has demonstrated that C. jejlllli. C. coli, C. Ielri and C. lIpselliensis 

Itlrm a separate rRNA sub cluster within rRNA clustcr I (cunstituting the genus Cmnpylobacter) 

in rRNA super family VI (Vandamme c:/ al., 1991). Campylohac:,.:r helve/iells is a later described 

species, which shows close DNA homology .vith C. lIpsCiliensis. Recently, C. illslliaenigrae, n 
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II~\\ distim:t species must clnscly rdah.·lJ In (', 1,,1'/ alltl ( " jt'jlll';. WliS llescribctl. ( '"IIIl'yl"I1",·/4',. 

jl!jlllli. C. culi. C. lari and C. IIpsalit.!II~'i~' arc onen rclcrred to as thermophilic ur thenllo tolenll1t 

t:alllpylobm:tcr. 111is refers to the fnct that must stmillS of the nmned species, together with C. 

hdveticus, prefer a slightly higher growth temperllture than other campylobacters (Doyle and 

Ruman, 1981). However, this terminulogy is nut completely c1e<lr-cut. as neither C. jejlllli subsp. 

"".rIel nor the recently described nnd geneticnlly rclult:d C. insul",:nigrne grows tit 

42°C.Morcover, several other Campylobacter species grow ut 4211(; nllli consequently IllU)' be 

l'alh:llthcrmu tulerlmt cumpylubacters, It is lIutahle that the descrihed lise or "thennnphilic" .md 

"thenno tolerant" is appropriate only in the strict context of campylobacters, as 

thcrmophiliclthenno tolerant as general microbiological tenns refer to microorganisms that thrive 

in or tolemte temperatures ubove 50°C. In this regurd, ull cmnpylobacters belong to the 

mesophilic organisms. 

As one of the leading bacterial causes of hunmn enteritis worldwide, C. jejrmi is the 

Campylobacter species that has been most extensively studied. The organism was first isolated 

from cattle with infectious diarrhea. Unfortunutely, the original strains were lost, and the species 

was redefined when it was transferred to the new genus Cmnpylobueter (Veron nnd Chatelain. 

1973). C. jejlllli is further divided into two subspecies: C. jejrmi subsp. jejrmi and C. jejrllli subsp. 

doylei differs from subsp. jejlllli in that it does not reduce nitmte or grow at 42°C tlercafier in 

this thesis, C. jejuni refers to C. jejlmi subsp. jejlllli. 

The second most common Campylobacter species isulated from humans is C. coli. The orgnnism 

was first isolated from swine with swine dysl!l1tery (Doyle, 1944), and is the primary 

CampyiubClcler ~pecies found in swine. As in the case of C. jejlmi, the original strains were lost 

and the current type strain is from a later date (Veron and Chatelain, 1973)~ Campy/abacter Coli 

differs phenotypically from C. jejlmi primarily by its inability to hydrolyze hippurate. 

Campylabacter lari differs from other thermophilic campylobacters in its resistance to nalidixic 

acid and ability to grow anaerobically in the pn:scnce of trim cthylmnine-N-oxide hydrochloride, 

TMAO (I3enjamin et erl .. 1983). It was first isolated in 1976 from human faeces, but most strains 

are found in wild birds (13enjumin el "I., 1')8): Wuldcnstrutll (!/ al .• '20()2). 

During the 19805, several authors reported isolatbll of Catalase-negative or weakly positive 

thenno tolerant eUlnpyluhacters ('rom dngs; cats mHI humans. 'I he urganistlls were culled CNW 
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(Catalase-negative or weakly positive) campylobactcrs until 1991, whcn the new specics C. 

upsallensis was proposed. 

ThemlOphilic Campylobaclcr species nre microacrophilic. requiring an atmosphere contnining 

5% oxygen and 10% carhon dio~ide concentration for growth producing grayish. mucoid and 

spreading cuhlllics. Some sm:h as C. .i':illll; grow <It 42"c. a characteristic that is useful for its 

selectivity in isolation from intestinal source (Ilir5h and Zee. 1999). Campylabaeter Jr.;""; and 

C. coli arc hest isolated from anccted intestinal samples on selective media containing 

antimicrobial agents (e.g. Campy CVA containing Cefoperazone, Vancomycin and Amphotericin 

B). Other species could also he isolated under the same condition (Quinn et al .• 2002). 

Members of the genlls Campylobacter are chemoorgunotrophs. unable to fermcnt or (lxidi/l..' 

cnrbohydrates. They obtain energy through the respiratory chain. from the metabolism of amino 

acids, and from the metabolism of intermediates of the tricarboxylic acid cycle (Amano 3tlll 

Shibata. 1992). Camp.vlobacler species arc oxidizing positive. Though they possess Catalase ami 

super oxide dismutase. these enzymes nrc overwhelmed by the excess of hydrogen peroxide and 

super oxide anions formed when they nre grown in the presence of atmospheric concentration of 

oxygen (Hirsh and Zee. 1999). Susceptibility or resistance to nalidixic acid or Cephalothin. 

hydrogen sulphide production. nitrate reduction growth at 25"c or 45°c and the Cat'llase reacti"n . 

are some of the criteria on whieh a definitive identification of the Campy/obaeter species is ba~cd 

un (Quinn el til .• 20(2). 

2.1. I. Morphology and biuchcmical characteristics 

The genus Campylubactcr comprises a number of species (Wnllace el al., 1998). Mcmhers of the 

genus are typically Gram-negntive, non-spore-fonning, S-shnped or spiral shaped bacteria (0.2-

0.8 J.lm wide and 0.5-5 J.lm long), with single polar flagella at one or both ends, conferring a 

characteristic corksC'!'ew-like motility. These bacteria arc microaerophilic, hut some cnn nl!'1l 

grow ner(lbically or anaerobically. Thcy neither ferment nor oxidize carbohydrates. Some 

species. particularly C. jejllni. C. coli and C. lari. arc thermophilic. growing optimally at ·C.:o~ 

(Ilirsh nnd Ze~. 1999). They can colonize mllc()sal surfnces. lIsually the intestinal fmct. of most 
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mnmmaliun mu) uvi:m species tested. The species C. jejllll; comprises two suhspccies (c. jejllll/ 

suhsp. jejlln; and C. j,jlm; suhsp. tllIyld) that can be discriminated on the b3sis of nitrate 

reduction (suhsp. tllIylci docs not reduce nitrate). Subspecies jejlmi is much more frequently 

hinillted IIUlIl sUhspeeics d"ylc:i. ('tlllI/~I'I""tI("/"r j'~i'ml lind C. "(11/ lire the nmj 

species of interest hecause they are Zoonotic agents (Skirrow and Blaser, 2000). 

or palhll!!cnit 

Their chanlcluristic curklltell-like lIIotion is due tn the presence of u single I1ngclhllll 

(occasionally multiple) ut one or hoth cell poles. Nutrient limitation, aeration of the medium and 

the presence of free radicals affect the transition from spiral to coccoid morphology. This 

morphologic transition may be caused by certain changes in the structure of the pcptidoglycans. 

mainly due to its enzymatic degradation (Amano and Shibata t 992; Wallace el ClI .• t 998). They 

survive for a longer time outside the host. The organisms are susceptible to drying. high oxygen 

co'nditions and low pH (Pattison. 200 t). 

Aimusl "II pathogenic Cmnpyluh:lctcr spl'cics nrc oxidase und catalase positive and unahle In 

grow in 3.5%, Nac!. Additionally. susceptihility tn nalidixic acid and Ceph31nthin is important 

di nl'l'l'nlial chamcll'l'istil's alllong SIK'cil's. Sw;ceptihility is determined by inoculating" 5% shel'p 

hluml agar plales ur Mueller-l Jintun agar plale wilh u 0.5 McFarland turbidity suspension of the 

organism as for agar disk diffusion susceptibility testing placing 30llg disks on the agar surfncc 

nnd inclIhnting micro-aerohically at 37"c. 

Cells exposed to oxygen or in old cultures may hecome coccoid (Ng el al .• t 985). The bacterium 

is motile in n chamctcristic corkscrew-like manner by means of n single unshcathl'd nagdlulll at 

one or both poles (Smibcrt, 1984). Most campylobacter are microaerophilic ilnd require nn 

oxygen concentration of 3-5% and a carhon dioxide concentration of 10-15%, hilt some species 

nrc anaerobic. Campylohactcr arc una hie tn utilize carbohydrates, instead they ohtain energy 

from amino acids or tricarhoxylic acid cycle intermediates (Smibert, 1984). 

2.1.2. (i~'lllllypir prlllwitil's 

For most Campylobacter species, the DNA GC content is 30-36%, although for the entire genus 

it varies hetwccil 29% and 4('%, since puhlishing of the complete genome sequence of C. jcjll11i 
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has increased mpidly. 'Ille chromosonlC: uf the: sequenced strain is small compared to oll:c:r 

prokaryotes. with .. luw (iC content (30.6%). IIIllI nn unusually high percentage protl';n codi!!!! 

sequences. In contrast to uther sCllllcnced prokaryotes. almost no insertion sequences or plw!!~­

associatcd sequcnccs have been found. and very few repetitive sequences. Another property is the 

apparent lack of person organi7.lltion of the genes. An important finding is thc occllrrcnce of 

hypcr variable sequcnces. found mostly in gcnes coding for biosynthesis or surf.1ce struchlrl: 

modification. and closely linked genes .The hyper vmiuble regions of the genome may h' 

importallt fur the adaptatiull amI survival of C. jejlll1i in dilTerent environments. and for il~ 

pathogenic potential (Parkhill at al., 2000). 

2. I. 3. Growth and survival 

M icroaerohie at l1Iosphere 

An optimal microaerophilic atmosphere for growth of campylobaetcrs is one containing 5-7n
:, 

oxygen, 10-15% carbon dioxide nnd 65-85% nitrogen or hydrogen (Butzler & Skirrow. 19791. 

This can be achieved by evacuating anaerobic jars and filling them with the ahovc ga5 mixtllft' 

(Lucchtcfeld et al., 1982) or by using commercially available gas envelopes. A candh: cxtincti(lll 

jar is a cheap and simple alternative. although it gives a slightly highcr oxygen prcssur~ 

(I.uechtefcld et ClI., 1(82). 

Growth tempcrature and pI-I 

All Campylobacters grow well at 37°C. C. jejlll1i has been found to grow hctwccn JO°C and 

4So(', with an uptimal temperature range of 42"C to 4SoC, and a pH range of S.X 10 8.0. ~:I) 

growth occllrs helnw pH 4.'>. under otherwisl' optirnnl condition~ (Doyle nnd Rnmnn, I C)~ I). 

Survival in different environments 

As thermophilic ('tIInpylohncters dn not mllltiply at normal room tcmpcrntllr\!, thc role of (. 

jejlllli as a food-horne pathogen is associated with its ability to survivc in food during slNilgC an.1 

handlillg. Thl' tl'mpl'raturl' Sl'l'ms tn bl' a kl'Y lill·tnr ((lr the survival of (' . . ki'''';, alld "lie Ihal 

determines which effect other adverse conditions will havc on .the decrease in viable cells. In 



cattle slurry, C. }e}II11' survives 41 days ut 4°<.; nnd 7.7 days nt 37°C. low pI! (pI! J.O to ·"5) 

results in a reduction in vinble cells even in ~, growth-supporting medium. but the inactivation is 

much litster lit higher temperatures. At 4"<': nnd pi I 4.5. more than 4 days is rcquircd li)r n 3-fng,"J 

decrease in the number of cells (Doyle and Roman. 1981). Campylobacler }ej""; has been sho\\ n 

tn survive n)r days or weeks in refrigerated Ic)()dstulT.c; (Zhao. Doyle & Berg. 2000). '1 he nUl11b':r 

of C. jejlll1; on beef decreased during the first week of frozen storage and remained thcreafh.·r 

cunstllllt (Muurheml II III I Dykes. 2002,. (·tllII/~I'I"bt,,·It'r j,~jlllli hus heen shown tn s\Uvin,' ill 

frOi~en chicken for more tlmn 12 months meuehat. 19R7). Recently. C. j('jlml was shown to h' 

infective for the protozoan Acanthnmoeba polyphaga and to survive for longer periods when co 

cultured with amoebae. Protozoan hosts may playa role in the survival of campylobacters in the 

aquatic cnvironlllcnt. although this remains tn he elucidated. 

Viable but non-culturnble campylobacter (VBNC) 

Campylobacters may go into a viable but non-culturable stage. VBNC, viable but non-cultural'l\! 

cnmpylohncters. typicnlly show a coccoid form with intact cell membranes. However. the coccnid 

limll is lIot lIl.'cessarily assuciated with lIoll-clllturahility. The role of VONC as infectiolls agcn(:; 
" 

is still debated. In the study. VBNC were unahle to revert to the viable Campylohactcr form and 

culonize chicken gut with norlllal caecal l1ura (Ziprin and lIarvey. 20(4). In choosing a tYl'in~ 

method. dcpcnding on the aims and scttings. arc thc type ability, reproducibility. discrilllinatPr:, 

power. ease ufperformance ami interpretatiun. and availability. rapidity and cost ofa method. 

2.2. Cnm(lylohnctcr in foods 

2. 2. I. POllltry prodllcis 

The OCClllTence ur Campylobacter in all parts or the broiler production e1min is well d\II:UIIlCllh:d 

all over the world. The C'mnpylohaclcr prl'\'alence in fresh and frozen poultry Jll(.'nt for hum:m 

"ClIISlIllIptioll varil's rmm 7%,10 Xl% in «linl'rl'lIl ccHmlries :md investigations (park "/111 .• I CJX I). 

Roasted chicken or other poultry products ready for consumption have somctimes been rcportl'd 

10 be contaminatcd hy Campylnhactcrs. (,ross-contamination from raw poultry prodllcts dUl' In 
\ 

poor hygiene practices is :l suspecled c:mse or this (Quinoncs-Rmnirez «.'1 al .• :WOO. 
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2.2.2. Olher meals 

In nn investigation in Northern Irelnml, no evidence of Cnmpylobncter contamination was found 

on hccf cnren!;!;c!; or rctail hccf or pork (Mmlden ('llIl., 199R). Likewise. a Japancse invcstigation 

did not demonstrnte any Cnmpylobnctcrs on frcsh meat from cattle or swine. In contrast. 

Cnmpylobncter contamination of bovine, porcine and ovine liver was found in Britain (Moore 

nml Madden. 1 c)c)R). I.mnh from hnlnl hutchers in Oritain was found to be contaminated with C. 

jejrmi and C. coli. Investigations whcre all lamb carcasses were Cnmpylobacter-ncgati\,c ha\'c 

been reportcd in Spain and Northern Ireland (Madden el al .• 1998). 

Hcnce, although Campylobacters are frequently isolatcd from food-producing animals other than 

poultry, the prevalence in food products from these animals seems to be low. A possible cause of 

this difference may be the difference in slaughter procedures between poultry and larger animals. 

2.3. Cnmpylolmctcriosis in humnns 

Spiral-shaped hncteria in flleces from children with enteritis were described by Escherich ;Ilremly 

in 1886 (Escherich. 1886). However, for many years after 1906, the year of the first successful 

isolation or the organism that wOllld later IK'cnme Campylohactcr (McFadyean and Stockman. 

I C) 13}. diseases Cllllsed by these orgllnisms were of exclusively veterinary cuncern. 

Campylobacters were first isolated from humans during a milk-borne enteritis outbreak in 1938 

nnd nround 1960 a number of"rc1ntcd vibrios". apparcntly what we now know as C. jej1l11i ctnd C. 

coli, wcre isolated from the blood of humans with diarrhea. Nevertheless, it was not until the 

breakthrough of the culture of campylobacters from faeces in the I 970s (Butzler el al., 1973) that 

the human pathogenic potential of Cmnpylnhacter was universally recognizcd. Aftcr Skirrow's 

medium for isolation of Cumpylobacters from faeces was described diarrhea-associated 

occurrence of Cmnpylohnctcrs in humans was rcported from many countrics, and during thc 

1980s the reported Campylobacteriosis incidcnce incrcased rapidly. 

The vast majority of Campylobacteriosis cases in humans are gastrointestinal infcctions. The 

incubation time is usually 2 to 5 days. but may vary from I to II days (Black ci ell .. 1988). 

Suddcn onset of diarrhea. which may be watery or bloody. is the most common symptom. Other 
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symptoms arc abdominal cromps, fevcr. myalgin. hendnche, nnusca nnd vomiting. TIle onset of 

fever oOen precedcs the onset of diarrhen by 12 to 24 hours (Black el 01.. 1988). Thc illness is 

most oOen self-limiting. with symptoms diminishing nOer n few dnys up to two weeks. faecal 

excretions of Campylobacters usually continue for two to three weeks. Experimentnl studies 

have shown that an ingestion dose of 500 to ROO organisms may be sufficient to cause illness 

although the attack rate was higher among volunteers given higher doses (Black el 01 .• 1988). The 

dose-response relntionship ofC'nmpyluhneter infectiuns hilS recently been reconsidered (Tl'unis ('I 

ClI., 2005). 

A few percent of patients develop reactive arthritis as a sequel to Campylobacler enteritis. The 

interval between the preceding infection and arthritis onset is up to four weeks. Individuals with 

human lymphocyte antigen B27 (HLA-B27) arc more often affected (Peterson, 1994). A more 

infrequent sequel is the ncute immune-mediated innammntion of peripheral nerves kn,)wn :1<; 

Uuilluill-Barrc sYlluromc (Nachamkill, 200 I). 

2. 3. I. Seasonal variation 

A striking featurc uf Campylnbacteriosis in temperate countries is the seasonal variation. with 

one or two incidence peaks occurring in spring. summer or curly autumn The seasonal variations 

in nine Europeun countries show u remarkahly cunsistent puttern from year to year (Nylen C!I ell.. 

2002). The seusonality pattern is still largely lInexplnined, although it has been shown (0 be 

relnted to climntic f.1ctors. Sensonal pcnks in Campylobacter prevalence in broilers and other 

potential suurees have heen suggested tn he related tn the seasonal vnriations in 11I1I11:1ns. Others 

propose flies as important vectors for infection transmission during the summer (Nichols. 2005). 

In Walcs. conslimptiun ur handling of milk contmninutcd hy hirds (magpics and jnd:da'vs) 

picking at milk hottles was associated with Cnmpylobacter infection during a spring incidence 

rise. Another suggested cause of the sensonal penks is human behaviors that may ht: more 

COlllmOIl dtlring the warlller seasun. stich liS harhecuing. cumping. swimming in lakes and rivers. 

and drinking wnter from stremns and Inkes (Nylen 111 ClI., 2002). 
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2.4. Epidcmiology 

Campy/obaeter species have been known as the cause of diseases in animals since 1913 (Bla.-;er 

and Reller. 1981). Prior to the 1970s. Campy/obtlclcr spceles were known primarily to vcterinary 

microbiologists as the organisms that caused spontaneous abortions in cattle and sheep and as the 

cause of other animal's pathologies (Jay. 2000): but they have been recently recognized as a 

euuse of hUl1lull diseuse (Fox. 1998). Buth dumcstic und wild birds as well as companion &Ulimals 

are the known reservoirs for Campy/obaeter species. The Campy/obaeter specics are 

microaerophilic inhabitants of the gastrointestinal tmct of various animals, including. cattle, 

sheep" gont. poultry and pig as well as the reproductive tmct of various animnl species, which nets 

as source of infection (Ellen et al., 1994; Jay. 2000). 

Campy/obaete; jejrmi and C. coli are common worldwide causes of human gastroenteritis, in 

developed as well as developing countries. The reported incidence varies between countries, 

probably due to differences in surveillance systems as well as real differences in incidencc. In 

2004, 69 cases per 100,000 inhabitants were reported in Sweden, whereof 35% were reportcd to 

be domestically infected. The situation in other Scandinavinn countries is similar, with a yearly 

incidcnce ofnbout 50, 80 and 75 cases per 100,000 inhabitants in Norway, Denmark and Finland, 

respectively (European Commission, 2005). However, the proportion of infections acquired 

within the country is considerably higher in ilcnmnrk than Sweden, whereas a higher proportion 

of cases in Norway is acquired abroa,d. Hence, considering only domestic cases in each country 

reveals larger di fferences between countries. 

Especially mild Campylobacter infections can be expected to be substantially underreported. 

Some efforts to estimate the true Campylobacteriosis incidence have been made. Assumed the 

quota reported: unreported cases of Campylobacteriosis in the United States to be 1 :38, ba$cd on 

estimates from salmonellosis data. Others estimate the true incidence to be five to eight times 

higher than the reported incidence (Mafu. 2000). 

2.4. I. In cattle 

Bovine gcnitnl Cmnpylnhaetcriosis is n truc vencrenl disease that is characterizcd primarily hy 

early embryonic dcath, infertility a protracted calving season, and abortion (~ofstedt, 1998). The 

disease is common in beef breeds' worldwide. The causative agent of bovine ahortion. 
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Campy/abae/er /e/IIS slibspecies venerealis survives on the penis and prepuce of bulls especially 

within mucosal crypts and within the female reproductive tract (Radostits, 2001). The 

Campy/obaeter [elliS slibspecles /elliS causes sporadic abortion in cattle and is isolated from the 

reproductive tract of bull and cows, and there arc some evidences that it may cause infertility as 

in the classical "bovine venereal Campylobacteriosis" syndrome. The C. jejllni is isolated 

sporadically from aborted bovine fetus (Acha and Szyfres, 2001). Abortion occurs in infccted 

females 3% to 5% usually after 5 months of gestation but occasionally at 2 to 3 months (Ellen el 

al.. 1994). CampylobaC:lar jejlln; has been shown experimentally to be a potential cause of 

mastitis (Quinn el al., 2002). 

Both C. jejlln; and C. [e/IIS subspecies fC/lis arc incriminated as a cause of diarrhea in cattle 

(Quinn e/ 01.,2002). Experimentnlly the orgnnism cnuses a mucoid diarrhea often with dyscntery 

and fever in calves. The disease is mild and unapparent. without fever, and may be manifested by 

mild depression and sofi feces with the occnsional mucous. Most Campylobacter species are 

found in the alimentary system of henJthy, carrier or diarrheic animal (Hirsh and Zee, 1999) the 

exception being C .[elll.\· slIhspecies VCl1crealis. which is found only in the reproductive tract of 

cattle and~ C.spZllorulI1 subsp. Bobulus which is found only in the reproductive tract of cattle and 

sheep (Ellen a/ 01., 1994) and also transmitted by contaminated instruments, bedding or by 

artificial insemination (AI) using contaminated semen. Bulls can also .transmit the infection 

mechanically for several hours after mating with an infected cow (Lofstedt, 1998). The organism 

remains at the cervicovaginal junction until the end of estrus, then multiply at this site and when 

conditions arc suitable move into the uterus. Further multiplication perhaps active invasion result 

in inflammation of the uterus with resultant endometritis and cessation of pregnancy and the 

animal will turn to cstrus. In female animals. infected bull deposit C. fC/lis slIb.'ipecies VallcI'cali.'i 

in the vagina at coitus (Radostits, 200 I). 

2. 4. 2. In ~heep and Goats 

Abortion. stillbirths nnd wcak lombs chnrncterize Cnmpylobacteriosis in sheep during latc 

pregnancy. Campylobae/er jejuni and C. /etus subspecies /etliS are the causative agents of this 

disease. The infection is highly contagious nnd may cause up to 70% of the ewes to abort when 

the organism is newly introduced into a flock (Delong e/ 01 .• 1996). In Britain, it is the third most 
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common cause of ewes' abortion (Quinn et 01 .• 2002). Campylobacter jetllS subspecies /elllS is 

one of the agents of ovine Campylobactcriosis that cause abortion in sheep. II is also 

incriminated as an enteric pathogen that causes enteritis and diarrhea in many species (Smith. 

1996). Outbreaks of severe· gastroenteritis in fattening lambs have been attributed to C .jejllni 

(Radostits et al., 1994). 

Isolation of Call1py/oh(l('I('r .'ip('d,'.'i fmm rectal swahs or feces samples of healthy gnals is hcing 

reported. The Campylo/JClcler species wcre isolatcd from goats in different part of the world .. In 

Canada, 2.7% of the animals studied found positive for Campy/obacter jejlmi (Prescott and 

Bruin-Mosch 1981). Turkson et al., (1988), in Kenya, found Campylobacler species in 6.3% of 

the goats sampled. Ahrahams el a/., (1990) in Ghana dctected C. jejuni, hut not C. coli, in n high 

proportion (33.3%) of the goats tested. These diITerent carriage rates could be attributahle to 

contact of goats witl.l other animal species. Thus, explored the prevalence of Campy/ohacter 

species in healthy goats kept under various management systems in Tanzania and observed that 

goats kept away from other farm animals. irrespective of whether the management system was 

good or poor, were negative for Campy/obacler species. 

Cmnpylobacteriosis due to C. jelllS suhspccics felwi and C. jejuni have been reported to cause 

sporlldie IIhnrl inn in gnats. In nne nllt hreak in the llnited States, 5 of 21 lute-pregnant gmlts 

aborted, and 2 of the goats became systemically ill; C. jejuni was later isolated from diarrheic 

feces in the same hcrd. In South Africa whcre Cmnpylnbacter ahortion appear more common. as 

many as 30% of aborted kids have grossly visihle liver necrosis. The placenta is onen edcmatous 

with necrosis of cotyledons (Smith and Sherman, 1994). 

Susceptible ewes may acquire infection through ingestion of forage contaminated with fetal 

materials or uterine discharges; other sources of infection may include feces of carrier shecp and 

other mammals and various birds such as magpies. sparrows. starlings. pigeons and other hirds 

coml11only found uround livestock (Delong el a/ .• 1996). The placenta, fluids and fetus havc been 

found to contain large numher of the organism and act as a source of infection to susceptihle 

animals (Ilirsh und Zee. 1999). 
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2.4.3. In Pigs 

Pigs seem to be u natuml reservoir for Ctlmpy/obu"tc:r spcdcs with prevalence between 50% and 

100% excretion level ranging from 10' to 10' CFU/g. but opposite to most other animals. pigs 

show a dominnnce of Campy/obaeter coli (Alter et a/ .• 2005; Boes et a/., 2005). Nevertheless. 

American studies showed that C. jejllni may constitute a majority (up to 87%) of the 

Campy/obaeter species, detected in hog farms (Young et a/ .• 2000). A high prevalence of 

Campylobaeter jejllni has been reported from porcine livers. The Campylobaeter jajl/Ili may co­

exist with C. coli in pigs, but are typically present in 10-100 fold lower numbers than C. coli 

(Madden at a/ .• 2000; Jensen at a/ .• 2006). 

The organism may cause diarrhea in nursing piglets and weaned pigs in certain circumstances 

with high'rate onsolation from small intestine of such piglets (Radostits el al .• 1994). The C. 

sp"torllm subspecies mllcosalis is frequently found in association with a group of enteric diseases 

in pi(!s called "porcine intestinal adenomatosis" complex. Recently C. hyolnlestinalis has also 

heen isol~ted from the same lesion. Young ndults show cutaneous pnllor. weakness and hlack 

tarry feces (Radostits et al., 1994). Campy/obacter coli have been isolated from small intestine of 

diarrheic piglets. It hns heen also descrihed to calise dysentery and narcotizing ileitis with 

mortality rate of more than 50%. Older animals suffer from diarrhea, rapid weight loss and 

mortality rate of2-20% (Buxton and Fraser, 1977). 

However. free-range pigs from a single organic farm seemed to be colonized with Campylohacter 

earlier in life than conventional pigs with respect to the occurrence of Campylobacter. For 

example, the lower unimul density prohahly reduces the inlection pressure and roughage 

stimulates the intestinal 110m, which is likely to reduce the susceptibility to infections. Pigs 

acquire infection through ingestion of feed tlmt has heen contaminated with fcccs of reservoir 

host (Buxton and Fraser, 1977). 

, 

2. 4. 4. In birds 

The thermophilic members of the genus Campy/obaeter attribute campylobacteriosis in hirds to 

infections. The three species of significance for bird campylobacteriosis nrc C. jejl/nl. C. /Clrie/is 
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anel C. c{)1i (Cnlnck et til .• 1991). The C. JeJ,,,,/ is the cnuse of "vibrionic hepatitis" in poultry and 

has been isolated from n wide mnge of animall' mul birds with or without diarrhea (Smith. 19%). 

ClIl11l'yl()hm:tcr coli isolated occasionally from the intcstinaltmct of poultry and itl' derived meat 

products. whih: C. larl isolated nminly frum free livini! marine birds CCnlnck CI ,,/ •• 1991). 

Poultry' primarily serve as reservoir host of thermophilic Campy/obaeter species and up to 90% 

uf hroilers lIIay he infected. while 100% ur tmkeys ami HH% (If dumestic ducks may harhof Ihe 

organisms. Various species of Cnmpylobacter have been isolated from free-ranging pigeons in 

the USA Hnd Japan. Infection has been recorded among game birds. including partridges. 

phemmnts and, quails w,hich u~t,I~S rcservoir uf inlcction (Shani. 1998). Despite the fact Ihal C. 

JeJIII1i is the prevalent us un intestinal commensally in floor housed turkeys. broiler breeds and 

layer type breeder chicken. there is no evidence to show that campylobacter can be transmitted 

vertically by either transovurially or penetrating the egg shell after ovipositor (Calnck el a/ .• 

199 I), 

As the temperature uptimum for thermophilic campylobacters corresponds to the hody 

temperature of birds rather than mammals, they seem to be well adapted to the avian gut. and 

hirds have heen suggested as the natural husts fur these urganisms (Newell & Wagcm",r. :!()()(). 

Campylobncters have been found in a great variety of bird species. both domesticated and wild. 

Among dnnll'sl iealed hirds, a high prevalelll'l' or (', j(illlli tllld (', coli is nnen found in hroih:r 

chickens liS well as in older hirds such liS hroilcr breeder flocks nnd egg-Iayinl;! hens. 

Furthermore. Campylohaeter colonization is common in turkeys, geese, ducks. ostriches nnd 

quails (Wullnce. ('/ al .• I <)I)R; ('ox ('/ al,. 2000), 

Cnmpylobacters have been isolated from a wide range of wild bird species. However, they nrc 

unevenly distrihutell umung species, und Ihl.! Iceding hdmvinr uf birds has bCl.!n shown In 

innuence the Cnmpylobncter coloni7.ation rate (WnldcnstrlSm ct al., 2002). Cnmpylohnctcr 

species found in wild birds include the most common human pathogens C. jcJuni Clncl C. coli. 

Moreovcr. a suhst:lI1tial proportion uf isolates ure idl.!ntified ns C. lari. Wild birds have been 

suggested tn he importnnt reservoirs fnr cmnpylohactcrs infecting hroilers and humans. I h"n.'\w, 

comp:ui!,ons nf (', kim,i suhlYPl'S frum wild hinls with sUhtypes from hUlllans and chkh'ns 

reveal only a Icw common suhtypes (Brmmm ct al .• 2(02). 



2.4.5. RC';~l"\uirs 

CCIIllpylobm:rer jejrmi und C. coli un: gcncmlly considered commcnsalisms of livestock, domcstic 

pet nnimrtls !11ll1 hirds. I !.m·ever, they hnve alsn heen associated with disease in a range of hosts. 

In cnts ulld dngs. especially young animnls ~'r ilninmls under stress, C. jcjlmi is associated with 

diarrhea and this is a well-recognized suurce of human infection. Dogs and cats an: .lIst) 

frequently colonized by C. IIpsalien.'1is (dogs) and C. hel\'eliclIs (cats). Outbreaks of 

Campylobucter-ussociuted enteritis have been reported in some animals including hreeding 

groups or non-human primates and even smnll Inboratory-reared mammals. Large numhers of 

Campylobacter have been isolated from young livestock, including piglets, lambs and cal\'es, 

with enteritis, but the organisms arc also found in healthy animals. In birds, especially poultry, 

diseas~ is rare" if it occurs at all, despite high levels of colonization with C. jejrmi or C. coli. 

Outhreuks nr IIvian hcputitis huvc heen reporled, hilt the pathogenic role of ClImpylulltlrlL'" 

~lJecies in this is unclear. One possible exception is ostriches where Campylobactcr-assnciatcd 

dealh and l'nleril h: occurs in young hirds. ('OIllI'.I'/011(lc/('r .'I/"'c:i('S nre frequently found in witd 

birds (Broll1an C:t ClI., 2002).Campylobac/erjejlll1i, C. coli, C. hyoin/eslillalis and C. sp"lorllm, as 

well i~S C. fellis may also be associated with infections of the reproductive tract (Newell e/ CI/., 

2001). In c .. ttlc. all these 5traill!l cnn hc nssncillted with ahortion. In sheep up tn 211% of 

Campylobncter-115sor.intcd ,abortions arc d·j·! to C. jejlmi or C. coli. Such infections arc 

presumably a consequence of translocation from the gastrointestinal tract or via an ascending 

route. Animal and it's by products are the sources of infection for human beings and susceptible 

uninml spccie~ (llirsh Hlld Zcc, 1999). 

('[ollmpylobacll'. jcjlll1i is not an environmental organism, but is associated with warm-hlooded 

animals. A high percentage of all major meat producing animals have been shown to contain 

thesc organisms in their feces, with poultry heing prominent. Its prevalenec in fecal sample oncn 

ranges from around 30% to 100% (Jtay. 20()O).The C. jl!jrmi and C. coli have been isolated from 

the inlestine of healthy farm nnimals, poultry, pets, zoo nnimnls and wild birds. Cllmpylohncll!r 

jejlll1i and (,'. "y(J~/,lIe.'i/iI1Cllis cun he lound in the rumen and intestine of normal adult cuttle und 

calves. C. coli, nnd C. jcjlln; ,were isolated from rectal swabs taken from dairy cows. 

('(lIIII'I·/,,/lU("/"" .i"jllll; has heell isolllied frulll ~mlllJlles culleeted from vnriuus species "I' :lIlinlllh: 

(Tuhll! I). 
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Table 1: C}I!}1111/ i!loillti"n n,tc!I rrom vnriou!I !lllmplc!I taken rrom dirrerent rood nni01:1I" 

Specimen nate or i5olntion 

Eviscerated chicken 72%-80% 

Chicken intestinal content 3,)%·83% 

Raw milk 4.5% 

Chicken liver JO% 

Swine intestinal content 61% 

Swine feces 66%· S7% 

Swine cnrcnsses 22% 

Sheep feces 73% 

Sheep carcasses 24% 

Eviscerated turk-cy 94% 

Source: .'ny, 2000 

Campylobaeter spec/es arc found on mucous membranes of the reproductive and gastrointestinal 

tmets IIn,d in uml cavities in a great varicly ur animals. Althuugh the principal orgnn system in 

which bacteria arc found is typical for most Cmnpylobacter species, few species seem to be 

~trictly ho~t ~pccie~-spccilic. (', jC'j,mi, the leading cau~e of human campylobacteriosis. is 

frequently found in both birds and mammals. Although C. jejllni (as well as the classical 

causative agent of "vibrionic abortion'" C. fews subsp. fetus) causes abortion in sheep, and has 

occasionally been reported in a~sociation with various diseases in cattle, poultry, mink, gnats 

(Anderson et ClI., 1983). horses und dogs. Animals onen carry the bacteria withollt any \'isihle 

signs of disease or other hnrm (Davies ('t al,. 1')84). 

2. 4. 6. Other animals 

Campylobaeter jejlmi Clnd C. c(}1i arc onen found in faeces from food-producing animals such as 

callie, sheep :lIld swine (Rusef t'l al .• 19R3; Stanley t'l til., 1998). In cattle and sheep. C. jtt",,; is 

the most frequently i~olated ~pecies. with only n small proportion of C. coli found. In swin~. thc 

mtio hetwccn the two ~pecies is the opposite. with (t. coli accounting for the great majority nf 
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isolates. A recent study reported the novel species CCIn'l'ylob,,,·tcr Ian/unCle being the most 

frequently found Cnmpylobacter species in cattle. Horses and goats seem to be more rare carriers 

of Campylobacter spp. (Rosef et 01., 1983). 

Dogs and cnts, both with and without diarrhea. arc frequent carriers of campylobacters . C. 

upsaliens/s is the most frequently isolated species, but C. lelllnl and C. coli account for a 

substantial proportion of the isolates. Also C. hclvet/ells can be isolated from dogs and cats 

(Stanley et al., 1992; Moser et al., 200 I). 

Few studies have addressed the possible occurrence of campylobacters in wild mammals. 

However, C. lajllnl anti C. coli have been isolated from various wild mammals such as the hare. 

hedgehog. squirrel, deer, badger. fox. rodents and seal ( Rosef cl ClI., 1983). 

2.4. 7. Virulence factors 

An important mechanism hy which hacterial enteropathogenes induce diarrhea is through the 

production of potent toxins. They produce cytotoxin, enterotoxin or both. Cytolethal distcnding 

toxin activity causes certain cell types to become slowly distended, progressing to death. 

Bacterial toxins in general have been conveniently classified as either membrane damaging. such 

as haemolysins and phosphoJipases, or intracellular acting, such as the toxins produced by 

COIynebacterillm diphtheriae, Vibrio ellolerae, and Shigel/a dysenteriae (Radostitis et al., 1994). 

The latter group is probahly directly associated with the mechanisms for inducing diarrhea. These 

toxins arc pro-enzymes that share several modes of action. They bind to specific receptors on the 

plasma membrane. The Campylobaeter jejllni secretes toxin similar in activity to the enterotoxin 

of Vibrio c/wh'l'm' «(''I') nnt! the hcnt-J:lhilc tuxin (1.'1') of 1!~\'cI1l!ricl,ltI coli by incrcasing 

intracellular cyclic adenosine monophosphate (cAMP) level and cytoskeletal rearrangcment 

followed hy cell death (Cytolethal distending toxin) a protein that was shown to induce hepatitis 

in mice (hepatotoxins) nnd protein that has hemolytic activity (hemolysin) (Hirsh and Zee, 1999). 

Doth toxins arc immunologic ally similar and bind to the same ganglioside on the target cells. 

Campylobae/er coli and C. IClri produce uncharacterized substances with cytotonic and cytotoxic 

activity (Joy, 2000). 
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Campylubac/cr jejllnl secretes n toxin similar to n cholera toxin nnd heat labile toxin (ilL) of 

Escherlchill coli by incrensing intmcellulnr cAMP nnd cytoskeleton renrrnngcmcnts. Ooth toxins 

nrc immunologic ally relnted nnd bind to the same ganglioside membrnnes (GM) on the surface 

of the target cell. It nlso produces n mnnnose-resistnnt ndhesion that binds to n fmctose­

containing receptor on the tnrget cell. In nddition. it survives inside mononuclear phagnC)1es. 

implying the existence of other important ns yet unidentified surface structure (Hirsh and Zee. 

1999). 

2. 5. Diagnosis 

Diag~osi~ of ?nimal campylobncteriosis is based on isolation nnd identification of the organism 

from suspected samples as wel1 as' serological tests (Shani. 1998) . 
• > •• -

2.5. I. Direct Examination 

The Grams Stained smear from fecal material or aborted fetal stomach contents \\ill revcal 

numerous slender. curved rods in cases of diarrhea produced by C. jejrml. A modified ncid·f.1st 

stain is nlso used to demonstrate organisms hest in smear (Hirsh and Zee, 1999). Impression . 
smears of the intestine of swine with proliferative enteritis contain similar rods. A characteristic 

darting motility of C. jejrmi can be examined hy dark field or phase contrast microscopy of fecnl 

smcar of ncute stage diarrhea (Lofstedt. 1998). 

2.5.2. Isolation nnd Identificntion 

Campylobacter species can be isolated from fetal abomasal content in sheep (Smith and Sharman. 

1994) and it can nlso be isolated from fcces. cecal and jejunal contents and also from Iivcr tissue. 

hile and hlood in systemic infection of poultry (Calnek ('1 01 .• 1991). In pigs. isolntinll of the 

organism from feces is difficult due to intrncellulnr locali7.ntion of the bacteria. In cow hulk tank 

milk smnples. several studies have repnrted " frequcncy of isolation that rangcd hetwcen 0.4% 

nnd 12.3% for C.jejrmi (Quinn c/ 01.,2002). 
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The specimen should he transported kept either in I..nry- Blair tmnsport medium or in Campy 

thio, a thioglycollotc broth base with 0.16% ugar and Vancomycin (10 mgIL), trimethoprim 

(5mglL), Cephalothin (IOmg/L), polymixn (2.500lJ/L) and Amphotericin n (2m gil). The same 

antimicrobial agents are incorpomted into Brucell" agar base with I 0% sheep blood to produce 

Campy-nAP, one of the selective agars that arc useful for cultivation of Campy/obaeter species. 

another selective media such as Campy-CV A containing antimicrobial agents like Ccfopernzune. 

Vnncomycin nnd Amphotericin-n enn also be used for the isolation of the organism (Quinn rl a/ .• 

2002). Incubation is done at 37 °cin an atmosphere containing 5% Oxygen and 10% carbon 

dioxide. Plates are examined within 48 'hours (Hirsh and Zee, 1999). Thermophilic 

Cnmpylobaeter species, C. jejun/, C. coli and C. /ari should be cultured and incubated at 42°c 

under microaerophilic conditions for 48 hours (Quinn eta/., 2002). The most common ngent!\ of 

gastroenteritis, C. jejrmi and c.' coli arc able to grow at 42°c and are resistant to Cephalothin, 

charnctcristics useful for their initial isolntion. The numher of colonies doesn't increase at this 

tcmpemturc, but the colonies appear sooner and arc larger and the growth most fecal flora is 

inhibited. (Ellen et 01., 1994). The evaluation of susceptibility to nalidixic acid has also been 

considered as nn important test to distinguish between trnditionally sensitive species, such as C. 

jejuni nnd C. coli, and the resistant thermo tolerant species C. /ari. Campy/obacter jejrmi is the 

only species that hydrolyses sodium hippurate (Quinn et 01., 2002). 

A great variety of selective media and procedures for the isolation of campylobacters exist. Since 

species differ in their resistance to antibiotics and other selective agents, no single medium is 

sufficient for the isolation of all Campy/obaeter SfJfJ. In most cases, selective media arc necessnry 

to enable isolation of the relatively slow-growing campylobacters in samples with a compcting 

normal microbiological nora. for example nIeces or food (Outzler and Skirrow, 1979). A 

prerequisite for recognizing the frequent appearance of C. jejlllJi as a human pathogen, amI a 

starting point for the growing interest in Campylobacter was when developed a selective agar/nr 

c. jejrmi and C. coli isolation from faeces. The Skirrow agar is based on blood agar 

supplemented with trimethoprim, polymixn n and Vancomycin. Many other media have since 

been developed according to the same principle: suppression of other micro flom by the addition 

of various sclective agents. Doth blood-containing media, e.g. Outzler agar and Campy-BAP 

(Blaser ct 0/., 1980}, and charcoal-based media, e.g. mCCDA agar have been shown to be 

effective for the isolation of campylobacters from human and animal faeces. Preston agar (Dolton 
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and Rubertson. 1982) wa:; developed fur Cnmpylobacter isolation from fneces as wcll ali 

environmental samples. The membrane filtrotion technique utilil,ClJ the facl that cnmpylohactcrs. 

in contrast to most other bacteria, easily pass through filters with D pore size of 0.45 Jim). 

Filtration techniques arc especially suitable for the isolation of C. upsallensis, os this species is 

sensitive to most antibiotics used in other Campylobacter media. A pore size of 0.65 Jim enabled 

n higher isolation mte of C. jejlmi (Inti C. coli. Ilowcver. selective media with a high rate of 

isolation of C. lIps(llIensis as well as other thermophilic campylobacters have been developed 

(Bolton et (1/ •• 1988). 

Recently, increused interest in Campylobacter spccies other than C. jejuni and C. coli as cmlses 

of human enteritis has occasionally resulted in the recommendation to routinely incubate 

specimcns at 3?OC instead of 42°C. This is aimed at increasing the probability of isolation of 

these other species, without any significant decrease in the isolation rate of C. jejllni "ntl C. coli. 

Ilowever, a large British study with four participating labomtories found 42°C to be the optimal 

lempemture for the isolation of C. j''ll",i. and that incubation ut 37°C significantly reduced the 

isolation mte of this species (Gee et al., 2002). The incubation temperature (37°C or 42°C) had 

no effect on the isolation mtes of Campylobacter from foodstuffs cultured on Preston agar after 

an enrichment step (~cates at ai, 2003). However, each temperature was found to select for 

certain C . .i(~ilml genotypes. which led to the rccommcndation to usc both tempcrntures to dctcct 

the widest range of genntypes. 

2. S. 3. Spccies identification 

Phenotypic tests used to differentinte between diITcrent Campylobncter species incltllle growth at 

25°C and 42°C or 43°C, Catalase production. nitrate and nitrite reduction. 112 rcquirenh.·nt for 

microaerophilic growth. Indoxyl acetate hydrolysis. growth in the presence of 3.5% Nad. 1% 

glycine and n.1 % TMAO. und SlIsccptihility tn specilic untihiutics slich as nalidixic acid and 

Cephalothin (Skirrow and IJenjamin. 1980). C. jejlmi is the only Campylobacter specic~ that 

hyurulyses hipPllrah.: (C. }t:}I",i subsp. c.Iuylci may vary in its reaction). '111crefore. hipPllnlh.: 

hydrolysis hns become the most widely used test to identify C. jcjrmi, and espccinlly to 

diffcrentintc it from. the phenotypically and genotypically similar C. coli (Lior. 1984). In addition 
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to observed varlabllllY In hlppumte reaction (Murris cl tI' .. 1985). some slrnins of C. }':}IIII; have 

eventually been shown to be hippumte-negntivc: (Fermers nnd Engvnll, 1999). This indicates the 

need for alternative or additional tests. A number of PCR (polymerose chain reaction)-bascd 

methods for identifying thermophilic cnmpylobncters have been developed. PCR of the 

hippuricase gene identifies C. }e}lInl with higher sensitivity than the hippurate hydrolysis test. 

Other PCRs detect nnd differentiate nil thermophilic species (Fermer and Engvall. 1999). 

Differentiation and species characteristics arc summarized in tables 2 and 3. 
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Table 2: IlIrrerentlatlon of principal Campylobne/eltr $ptclt$ 

Species Growth at· Catala!c Nitratc IhS production Susceptibility to (30 mt! 

C. fctus subsp + 

vCllcrcalis 

C. fctus subsp + 

fetus 

C. jcjuni 

C. mucosalis 

C. 
hyointestinalis 

C. coli 

C. 

cryuerophilus 

C.laridis 

+ 

+ 

+ 

+ 

+ +, '.' 

poor + 

+ + 

+ 

+ + 

Source: Quinn c/ al., 2002 

reduction dbc) 

Lend TSI Nalidixic Cephalothin 

acctatc" acid 

R S 

+ R S 

+ S R 

+ + + v S 

+ + + R s 

+ s R 

+ S R 

+ + R R 

Kcy: +"" Tcsts carried uul. in thinglycnllalc medium; + += Lead acetate strips with 

inoculation of scmisolid Brucclla or brilin hcart infusion broth with 0.02% cysteine for 4·6 days; 

V=variable reaction; • = data not n~ailable; R = resistant; S = susceptible; TSI = triple sugar iron 

agar. 
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Tnhle 3: Chllr:lcteristiclC or lCl'Iectcd thermophilic Cmllp),lohaclt!r ~pec:le~ 

Chnrnctcristics C. Jc!jlllli C. Ctl/i C./arMis C. IIPStllic!IIJi," 

----
llydrolysis of + 
hippurnte 

Catalase + + + _ or slight 

Indoxyl acetate + + + -

hydrolysis 

Nalidixic acid + -I- + 
Cephalothin R l~ R S 

Nitnate reductiun 
",---_ .. ,. -.. '-

Source: Ellen t!t.al,. 199~ 

Key: I -- positive~ - - negative~ S _. sensitive: R - resistant 

2. 5. 4. Immunodiagnostics 

Even thoough imlllunodiagnostic is not "uscd for the diagnosis of intestinal disease produced hy 

campylohacter's. antibudy respunses measlIn:d by enl-Yllle linked iml1lunosorbcnt assay (EI.ISA): 

haw hl'l'n appl il'd Ii II" l'pidl'Jl1 iologil'a I PurPOSl' (\I i rsh :tlltl Zl'l' I eJeJI),. The E LISA has hWIl IIsed 

to tcst vaginal mucus and reported to he more sensitive and .. hIe to detcct a wider nange of 

antihody responses. The vaginal IIIUCUS Hggllltinalilln lest (VMAT) fur C. .It'/Wi .,ouh.\I't'l'it','i 

vcncrcalis is accumtc if carried out 2-7 months post infection (Quinn el al., 2002). and also 

valu:Ihle. hut hee:lllse til' v .... iahility in individual I'l':;ponses, al least IO'Yr, of the herd Clr lit Il'ast In 

cows should he sampled (l.IlI'stedt. I 1)1) X ). As ( ' . . ki,,,,; is the normal inhabit .. nt uf the inlest inc nt' 

normal :Inimals, its isol:ltion Ii'olll li'l'l'S Illay nlll Ill'cessarily he signilic:mt. /\ lilllr-lilld innease 

in ugglutin:tting untihOlly titcr to the hacterium would suggest involvemcnt of thc organism in the 

diarrhea. Assays using polymerase chain reaction (peR) have been developed to llmplify DNA . -... . 
from leees (llirsh :tIul Zl.:c. I c)c)'J). 
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2. S. S. Sub typing of ,'. jej""; and c. coli 

Methods of differentinting between bacterinl stmins below the species or subspecics Icvel arc 

gcncmlly known us bacterial typing or sub typing. The main purposes for bactcrial sub typing are 

to evaluate tnxonomy. evolutionary mechanisms and phylogenetic' relationships, population 

genctics nnd bnctcrial epidcmiolugy. Ilcre, It)cUS will be primarily on epidemiological typing. A 

basic assumption in cpidcmiologicnl typing is tlmt isolntcs from the same transmission chain. for 

example causing a disease outbreak, arc clonnlly relnted. i.c. originate from n common ancestor. 

Some criterin thnt mny be worth considering fur Illtllly years, methods btlScd on phcnotypic tr;,its 

fonned the foundation for bacterial typing. and so also for Campylobacter typing. Se\'ernl 

biotyping systems, i.e. typing bnsed on biochemical tests, intended for C. jejllnl and C. coli, have 

been described (Lior. t 984). Some of the individual tests included in these biotyping scheme!' arc 

also utilized for species differentiation. 
~ .' . 

Resistotyping is typing bascd on an organism's sensitivity to selected antibiotics, and has been 

used for characterizntion of Campylobactcr isolates, mostly in combination with other methods 

(Roop ~I al., 1985). With regnr~ to the increasing prevalence of antibiotic-resistant 

Campylo"bactcr strains in humans and food-producing animals, its greatest value may be as a 

monitoring tool, and as an aid in thempy choice. Other phenotypic methods used for 

Campylobacter sub typing arc phage typing protein profiling nnd fntty neid methyl ester (fA~tE) 

analysis (Steele e/ al., 1998). 

The most widely used phenotypic method for C. jcj"ni and C. coli is serotyping. Two serotyping 

systems have been extensivcly uscd: Liar and Penner serotyping. Perfonned slide agglutination 

of hent-Iahile nntigens present in the hacterial cell. The antigen types arc lnbeled with the prcfix 

lIL. Dased their method on passive agglutination of heat-stable antigens on the cell surface, and 

theses types nrc given thc prcfix liS. The identificd heat-stahle (US) antigens were initially 

thought to he lip polysncchnride (LPS) somntic () nntigens. but have Inter been shown. nt lenst in 

some cnses, to be cnpsular antigens. Penner serotyping is labour-intensive, and modified 

protocols have heen de~c\opcd io mnke it simpler and more economic for use in the routine 

Inharatnr>,). Annther shortcoming with hnth I.inr nnd Penner scrntyping is thnt they leaw n 

substnntinl propurtion of the strnins ulltypicni (Frost d cll., 1(98). 
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The research for thermophilic Ccm'PY/tJbtlc/er .fpecle.f necessarily involves exarninntion of the 

colonies appearing in selective medin nOer nn incubation period of 48h at 42°c under 

microaerophilic conditions. Non-hemolytic grcy or uncolored colonies, either plain aqueous with 

irregular edges, or round convex with rcgulur round edges, should be investigated. Suspicious 

colonies are picked and subjected to at least three tests such as direct microscopic examination of 

motility "nd cell murphnlngy. Grmn-stllining. which should be neglltive nnd Oxidase production. 

which should be positive. Most thermo tolemnt ('"",py/tJbm'/C!r sI'c!c:lcs involved in foud·horne 

bacterial enteritis, except for C. IIp,mliellsis. also produce Catalase. Skirrow and Benjamin 

introduced u scheme to distinguish C.}C!jtml, C. coli und C. /uri based on the growth at 25"c and 

43°c. susceptibility to nalidixic acid. hippurate-hydrolysis and hydrogen sulphide production in 

:11\ iron,clIntaining ll1l'ditml (Skirrnw and Ill'njamin I '>HO). The scheme is accurate for rOlltine 

work nnd is widely employed in microbiology laboratories. Another scheme, based on hippurate­

hydrolysis. rapid production of hydrogen sulphide, and DNA hydrolysis were introduced by Lior 

(Lior. 1,984). The clnssificntion of Cmnpylobncter based only on biochemical tests is complex. 

However. the determination of biochemical features is the most widely employed identification 

strntegy applied to Campylobacter. which justilies the optimi7.ation of phenotypic analysis for the 

differentiation of Campy/obaeler species. The application of numerical analysis of phenotypic 

features to Campylobacter was considered by Neill (Neill el a/., 1985). More recently, On and 

Holtnes designed a scheme comprising the investigation of 67 phenotypic characters in the 

genera Campylobacter, Ilclicobncter nnd other relnted taxa, obtaining a final scheme that proved 

to be a vnhmble tool for identification at species and subspecies level in most strains studied and 

whose results coincided with previous results obtained by RNA and DNA sequencing (On nnd 

Holmes 1995). According to the study by On nnd ((olmes. C. coli. C. jejllnl subspecies Jcjt",i and 

(.', /ari nrc c1nscly related. It similar result havinl! heen nhtained by Vnndammc ('I al,. from 

phylogenetic studies based on the nnalysis 01' IllS rRNA sequences (Vandamme ela/ .• 1991), 

2.5. 6. Genotyping 

Phenotypic methods tm,' hased on the detcctiun ul' phenotypic prupcrties. which dl'peIH! ,In the 

organism's pruliuctinn "I' ccrtuin prutdns. (jcnc expressiun nmy vary in the smnc bactcrin! strain. 

depending. lor exmnplc. on the nutrients avnilahlc in the medium or other culture characteristics. 
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. . 
mlll hClle,,· Ih\.' phclIUIYIW lIIay lIul he lit\.' ~;IIII\.' IImlcr dillcrelll cumliliuns. In cmllmsi. gcnnl:- plllg 

is bnsetl on n more stnhle marker. DNA. nnd identities the genotype regardless of gene 

expression. 

Some genotypic methods empluying dim:rent IIpprntlches nre plasmid analysis DNA-USA 

hybridii',utiun (Ilernllllde:l. "I (II.. I ')1) I) IIl1d llugdlulll. gene sequencing. Muhilocus SCtlllcncc 

typing. MLST. is based on sequencing of n set of so-cnlled housekeeping genes. i.e. essential 

genes (mostly involved in thc metabolism of the bacterium) that arc present in all strains. An 

MLST system for C. jejllni has been develuped and is being increasingly used to study 

epidemiology as well as the population structure of the bacterium. Micro arrays based on the 

sequencing of'thc entire genome of C. jejlll1i have been constructed, and may enable . 
identification of variable markers of potential value in developing new typing techniques. 

Serotyping of Campyiobacler is done as recommended by international committee for 

microbiology, 'lIld is buse on isulation und typing uf the organism. Serotyping of Campyiohtlcler 

involveheamagglutination of heat-stable (HS or 0) antigens, which were later confirmed to be 

the 0 somatic antigcns. C. j~jllni and C. coli have their own types of 0 antigen, although some 

cnses « ".5%) uf cruss-rellcliull hnvc hC1.!1I rl.!purlcd. Serutypillg is nlsu reported In he dU1I1.! hase\1 

on the heat stable (liS) ,and heat labile (111.) nnligens (Patton cl al., 1985). Detection of 0 

antigens by direct agglutination of C. jejllni and C. coli cells could able replace pnssivc 

henmllgglutinlltinn (Frust el al.1 1(98). 

In 1980. Penner and ,llennessy described" ,pa!isive hemnagglutination procedure for scrotyping 

Campyiobaeler jejlllli .'IlIbsp. Jejlllli on the basis of soluble heat-stable antigens. Penner method 

uses passivc heamagglutination. where hy supernatant from a boiled cell suspension is used to 

sensitize erythrocytes thut nrc Inter mixed with antiserum to demonstrate agglutination and this 

systcm rccognizes 65 serotypes in totnl, and comprises 47.antisera for C .jejuni and 18 antisera 

for C.coli ( Penner ('I III .• 19R3). A comparative nnalysis of 0 and ilL serogroup of human C. 

jcjllnl isolntcs hns showed conserved associntions between specific 0 and HL antigens (Jackson 

cl ClI.. 1998). 
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Campylobacteriosis is n collective description for infectious discases caused by member:, of 

bacterial genus Cumpylobacter (Nachamkin and Bla1.cr. 2000). Campy/obaeler species arc 

recognii".cd worldwide as an important food borne pathogen. Thermophilic Campy/obacler 

species have received considcmble llttcntion in recent years as major cause of bacterial enteritis 

in mnn (Ilealing cl 0/ .• 1992). 

Cumpyluhaeter is recognized ns une of the principal cmlses of human acute ga.c;tro-cnteritis 

worldwide (Allo.c;. 200 I). The only foml of C'mnpytobneterio.c;i!; of mnjor public health 

importnnce is CCllllpy/obcu':lel' enteritis due to C. jejlln; and C. coli. Campy/obaeter far; ha .. also 

been implicated in two fatat cases of bactememia (N~chamkin, cl 0/., 1984) and diarrhea in . 
spomdie Cil5es with ga.c;trointestinal symptoms an~ in water-born out breaks. I hunan 

gastroenteritis caused by these organisms is frequently associated with consumption of red ment 

and poultry meat. (Bcuchnt. 1985) 

The mte or Campylobacter inrections \vurldwide has been increasing. with number of case!' Illkn 

exceeding those of salmonellosis and shigellosis. Cumpylobacter one of the most frequently 

isolated bacteria from stools of infants with diarrhea in developing countries a result of 

contuminuted fnod or wuter. 

There is a significant increase in incidence of acquired campylobacter infection both in 

illllllstrilllizl'c\lIIul ,kVl'IIIJlill~ ClIIllltlil'S (Adlll 111111 S'I.yfll'S, 2011 I" In cUllntril-s whl'rc n'l''',,!,> arlO 

kepI. ('mnpylohacter arc now reported 10 he the leading cmlse of hactcrinl diarrhea in man anti 

isolation' anti incidence mil'S in sOllie developing cOllntries have increased sincc their initial 

rcports (Coker and Adcfeso, 1994), with most being isolated from <2 year old children with 

diarrhen (Albert et a/ " 1999). In some reports the isolation mtes for symptomatic and 

nsympto~natic children were n~t statistically significant. Cnmpylobacter isolation rotes in 

developing countries mngc from 5 to 20% (Obcrhelmnn and Taylor 2000). Value as high as 

14,9% in controls have been observed (Megrnud I!t a/ .• 1990), 

Ilowcver.' Cmnpylohactcr is nut frelJuently recuvered from asymptomatic persons in de\'clopcd 

countries. as observed in the Netherlulllls. where a 0,5% isolation mtc Ims been rcportcu ({Ie \\'it 
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cl al., 2001). n,C Infective dose ofcnmpylobncter mnges from 5-102-10. cells. dcpending on the 

strain. environmental stress and susceptibility of the host. Thesc infections are manifested as 

meningitis, pneumnnia amI mis~':'rriag"t (\Valiant ,'I ,,1 •• I ()()K). 

Campylobacteriosis affect all age groups, however, infections are recognized \\ith increasing 

frequcney in infnnts, children and in nged individuals suffcring from delibemting disordcr such as 

HIV/AIDS and in homosexual men, where, the infection is associatcd with prostitis (Davis el cll., 

1990). Campylobacter associated diarrhea and bncteraemin occur in HIV/AIDS patient's 

worldwide (Tee al (II.; 1995). For instance. C felllS slIhspcc/cs feillS most often causes serious 

systemic infection in immunocompromised hosts (Davis al al., 1990). 

The pathogen b~cnuse of poor sanitation and contact with animals early in life may explain the 

isolntion the disease docs not appear to be important in adults in developing countries. , , 

Acquisition of from henlthychildren :in contrast. infection occurs in adults and children in 

dcvelnping cnuntrh;~., .. PHnr hygiene 1II11I", s~~nitatiun nnd the c1use proximity to .mirnals in 

developing countries' u11' contribute to eusy lind frequent acquisition of any enteric pathogen, 

including Cnmrylnhnetcr. Although infc~tinns in infnnts nppcnr to decline with ngc, n 

comprehcnsive community-based cohort study in Egypt has shown that infection could be 

rnthol!cnie rcgnrdless of the nge of the child, underscoring the need for strengthening prevention 

and control strategies for Compylobacteriosis (Reo al al., 2001). 

Humnn Camrylobacterim;is is often acquired early in life in developing countries nnd thus 

disease is commonest in infants, and there nrc a relatively high proportion of asymptomatic 

carricrs. In developed countries, infcction gcnern11y occurs rathcr in the Inter nge. The highest 

incidence or disease oceurs in children nnd young mlults nnd there nrc lew asymptomatic carriers 

(Quinn cl al., 2002). ' 

The disease is also an illlpnrtillll ,cause,ol' "Iraveh:rs' di:trrhea". (ienemlly it is recognized "h\.'n 

accompnnicd by predispusing debiliinliilg filctors such as pregnancy, premature birth chronic 

alcoholism. nnd ncoj1ln~in nnd cnrdio vnsculnr disense (Ellen rl al.. 1994), Fever malaise. 

headache and sometimcs achihg"of limbs nnd colicky abdominal pain with nausen hut rarely 

vOIll,iting. precede the onset or diarrhea. 'nlC nrgnnisms arc regularly found in small int\.'!\tinc. 
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There is good evidence that humans contract infection from food. particularly chickens and milk 

borne outbreaks have heen recorded ("cha nnd Szyfres. 2001). 

:!. 6. J. Suun:es ofinlcdiun Ullli mnde uf tmnsmissiun uf dise,lse in man 
" 

The presence of Cnmpylohncter in the migratory birds is the indication of the huge distances that 

Cmnpylob.lcter cun be trumilcrred (1lulllphrcy und Muscat. 1995) and they arc known reservoirs 

nnd responsible for sh.:dding of the bacterin to cause contamination of the environment. 

Campy/obaeter species is widespread in the environment. where they are a sign of recent 

contamination with unimul and avian fccl!s. agricuhuml run off and sewage emuenl. Intestinal 

carriage of Call1py/obClcter species is ubiquitous in livestock. domestic animals. wild birds and 

poultry and depends on the environmental factors (Humphrey and Muscat, 1995). Campy/obaeter 

jejllnl commonly is found as a commensally in the gastrointestinal tract of wild and domestic 

ruminants. swine. dogs. cats, fowl. and rodents. and these reservoirs are the ultimate sources for 

most hiunan infections. C. jejunl and C. coli have bc'en isolated from chicken. goat, sheep and 

pigs in developing countries. Strains isolated from chicken and human were phenotypically and 

genotypically correlated, confirming that chickens are important source of human 

campylobactcriosis in developing countries. Disease caused by Campy/obaeter jejllni. now the 

leading cause of bacterial food poisoning, most onen spread by contact with raw or undcrcookcd 

poultry. " single dro!, of juice from n contaminated chicken is enough to make somcolll' sick 

with cnmpylobacteriosis. The orgunislil present in about 15% of cattle at a time of slaughter. 

CClI1II'y/o/mcler coli ha ... cbeen i:mlnted fronl the intc~~tinnl content of 99% of pigs at slaughter 

(Radostits ct a/., 1994). Six percent of fresh pork and liver has been found contained 

Cnmpylobill:tcr with C. coli being more ab~ndant than C.jejllni (Jay. 2000). 

" number of transmission vehicles, including food products have been implicated in the 

transmission of Campy/obaeter species to human (Jorgensen et al., 2002). The most significant 

risk filctnrs identified include the cunsumptinn Ullll/nr handling of mw or undercookcd poultry or 

other meats, raw milk illld surfnce waters. Cross contamination of ready to cat foods during food 

prepamtiol1 us well us direct contuct with nnimals hus been identified. Food animals may act as 

usymptnmntic intestinul curriers uf l'ulllpyluhacter hild "nilllni food products cun h~'c"l11e 



There is good evidence that humans contract infection from food. particularly chickens and milk 

borne outbreaks hnve heen recorded ( I\clm nnd Szyfre5. 200 I). 

:!. li. t. Suurces ofinlcdiun tlml Illude uf lmnslllissiunllf dise<lse in man 

The presence ofCnmpylohac,ler in the migratory birds is the indication of the large distances that 

Campylobaeter eon be tnlnsterred (IImnphrey and Muscat, 1995) and they arc known reservoirs 

nnd responsible, for, sh.:dding of the bncterin to cause contamination of the environment. 

Campylobacler species is widespread in the environment, whcre thcy arc a sign of recent 

contamination with unilllul and avian fcc..:s, agriculturul run off and sewage effiucnt. Intestinal 

carriage of CCIll1fJylobacler ~1Jecies is ubiquitous in Ii~estock, domestic animals, wild birds and 

poultry and depends on the environmcntal factors (Humphrey and Muscat, 1995). Campy/o/weler 

jejllni commonly is found as a commensally in the gastrointestinal tract of wild and domcstic 

ruminants, swine, dogs, cats, fowl, and rodents. and these reservoirs are the ultimate sources for 

most hUman infections. C. jejllni and C. coli have bc'en isolated from chicken, goat, sheep and 

pigs in developing countries. Strains isolated from chicken and human were phenotypically and 

genotypically correlated, confirming that chickens are important souree of human 

campylob&Clcriosis in developing countries. Disease caused by Campy/obacler jejll"i, now the 

leading cause of bocterial food poisoning, most oftcn spread by contact with raw or undcrcookcd 

poultry, " sinl!le drop of juice from a cnntmninatcd chicken is enough to mnke someom' sick 

with cnmpylobacteriosis. The orgnnislil prcsent in obout 15% of cattle at a time of slaughter. 

CClmpy/o/meler eoli ha ... cbeen isolnted frunl the intc~tinnl contcnt of 99% of pigs at slaughter 

(Radostits el al., 1994). Six pcrccnt of fresh pork and liver has been found contained 

Campyloblll:tcr with C. coli being more ab~ndant than C.jejlmi (Jay. 2000). 

A number of transmission vehicles, including food products have been implicated in the 

transmission of Campy/obacter species to human (Jorgensen et al., 2002). The most significant 

risk factors identilied include the cunsumption mul/or Imndling of mw or undercooked pUllltry nr 

other meats, raw milk n~d surface waters. Cross contamination of ready to eat foods during food 

prepnmtion us well us direct contnct with animals hns been identified. Food animals may nct as 

nsymptomntic intestinal curriers uf Cmnpyluhacter tifld nnimnl food products can bl'cnmc 



clmtaminllh'c1 ;y thi!o! r:uhogcn during ~duughlcr nnd cnrcnss dressing (Whyte 1:1 ClI ., 2003). 

Previous studies rccorded infection rotes in live broilers ronging from 0 to 100"10 (Moore ('I ClI •• 

2003) with prevalenc~ lip to GO,}(' in c3ttle (Neils('n el al., 1997). Campylobacter prevalcnce up to 

100% hns also been reported on dressed pOI.itry carcasses wilh significantly lowcr prcvnh:ncc of 

the orgnnism gcnc:'oHy reporh:cJ on beef carcasses (Madden el al .• 2001). Othcr foods from which 

Cnmpylohnetcr hn~ heen recovered include mw milk and milk products (J.. .. lcerc cl al .• 20(2). It is 

now accepted that Cnmpylobacteriosis is predomimmtly acquired through the consumption of 

cOlltal1linutcd foods (Anonymous, 1995). Campy/obClcler jejllni is a frequent came of 

diarrhea/dysentery in children. which is onen related to pet keeping and chicken meat 

consumption as well as untreated drinking water (Ali cl a/., 2003). Human beings in dC';elopcd 

societies acquire C. jejllni from asymptomatic or symptomatic companion animals (dng" and 

cats) and from foods such as raw milk. water. and poultry products (Reo et al.. 2(01). 

Contaminated. under cooked poultry is responsihle for >50% of cases investigated in humans 

(Shani. ! 998). 

Oecupatiunal exposure may cnuse infection amI disease in workers in animal health facilities. 

unimul sheltcrs. lind poultry pro.;essing plnnts. animul agriculture. and rendering piants. Family 

members of aforemcntioned also t'lr'~' ci~ increased risk of infection (Prescott and Munroe, 1l}~2). It 

has also heen reported tlint thef(.~ is slwlI~ association between Cnmpylohaetcr infection nnd 

residence on farm, Risks of acquiring Ctll1lpy/ohuC:leri(}sis in developing countries include the 

presence of un animal in cooking area. uncovered garbage in cooking arcas and lack of piped 

waters (Reo el al., 2001), Poor hygienic und sanitation and close proximity to animals in 

developing countries contributes to the easy and frequent acquisition of any enteric pathogens 

including Cmnpylohacter Oherhelman and ruylor. 2000). The source of human 

CCll1lpy/(}buC:lerio:~i,\' is ulmost ulwuys fuod CAcha nnd Szyfrcs. 200 I) and most spomdic cases 

prohahly arise from consumption of :mpropcrly hanoicd poultry (meat) or contact with inli!cted 

pets (I.Iirsh and Zce. 1999). Seveml research works so filr conducted overseas. on various Ji)uds 

of animal origin indiclltcd thllt dillcrent l()Uds of 1I'limal origin pnrticularly raw n:d Ilh.·;1l a~ 

contaminated with enter pathogenic Campy/ohacler sp('cics as shown in Tahle 4. 

Thes~' uuthurs hm',.' reported thermophilic ('(fl1lpy/ohu"ler ,"P'-('it's tit varying mte or rCl'U\'cry 

from dinclCIII n\W red meat sampl~s (.,Ikclcd frum various sources. 
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Tnblc 4: Prc\'nlcncc or Campy/abaeter specie." in rnw red mcnt C1\'cncnJ 

Country Product Numhcr samplcs Numher(%) ltererCntC 

tc~tetl Cnmpylohnctcr 

Australia Beef carcasses 124 1(0.8) Vandcrlin 

de ('1 al. . 

199R 

Auslmliu Sheep curcusses. 14() 3(2.1 ) Vnmlcrlin 

dOlllestic de c:1 til .• 

1999 
Sheep carcasses, 330 3(0.9) 

export 

Belgium Pork carcasses 49 1(2.0) Korsak 

nee r carcass 62 6(10.0) cl al., 

1998 

Canada Pork 463 78(12.1) Lammerdi 

ng, cl a/., 
Occf 598 135(14.7) 

1988 

Venl 267 115(34.5) 

Canada Pork carcass 200 47(23.5) ~lafll. ('I 

diaphmgllls ,,/ .. 1989 

England Millced meuls US 3(2.2) Builtin. ,'I 

ClI .• 1985 

C'nnlinllcd on fnllnwing page ... 
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ruble 4 Continued ... 
___ c __ ,_._~' __ -_. .... -- ---_. ,-------,,. 

Country Product No :;nmplcs No.(%) Rcference 

tested Cumpylobllcler 
~.-.-, ",--" --

England Beef 127 30(23.{') Fricker .lIhl 

Purk ISH 29(1 HA) Park. 19RI) 

I.amh J()J 16(155) 

England Raw sUlisages 1197 4(0.3) Little and de 

Raw burgers lOIS 10(1.0) l.ou\'&Iis. 1995 

England nnd Minccd bcef 2015 21(1.0) Turnbull and 

Wales Minced pork 342 1(0.3) Rose. 1982 

Ireland . Minced beef 20 4(20.0) Cloak C!I til .. 

pork 20 0 2001 

Ireland Raw heef 221 7(3.2) Whyte el 0/ .. 

Raw pork 197 10(5.1 ) :!OO4 

Raw lamh 2(;2 JI(I1.S) 

Il:Ily 11\ 'rk 27 \(3.7) ZancH it·, (II. 

19')6 

Iialy BI.'I.'I' 151 2( 1.3) Pl.'zzolli ('1 til.. 

Pork 175 I H( toJ) 2(J()3 

Jnpnn Beer 94 2(2.1) Tnkumnm (., 
Pork 52 () a/ .• I ')1)0 

Japan Dcer meat 30 0 Kanai ct 0/ .. 

1 £)')7 

Nl.'theriands Pig carcasses 2\0 1')(9.1) ( )nstcrolll 

"ncr el u/ .• 1985 

eviscerntion 
----,--
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2.7. SC:Ilu! or cnmpylohnctcrio~i~ in Elhiopin 

There arc very few studies conducted on human cnmpylobaelerinsis in Ethinpia. :\ ,;tudy 

conductcd nl Tikur-Anbessu and Ethio-Swcdish children's hospital indicated that CClmpy/ohl,,·'er 

specks ore on importont cause of diarrhea both in adults and children in which C. jLil",i 

accounted for 82-84% of the isolates (Asrat et al., 1999). A cross sectional study conducted on 

urb:1II :lI1d naral farm animnls indicated that thermophilic CClmpylub''''/c:r spc:dc: ... nrc si!;nilic;Ultly 

identilied with prevnlence of 39.6% in the fecul sample (Kassa el al .• 2005). The antimicrohial 

test conducted on these isolates indicates that some of the bacteria showed a range of resistnnce 

to certain :lIltimicrohial lIgents (Asrat "1 a/ .• I C)C)C): Knssa el til .• 2007). lIowever no citable work 

has heen dune so lin re~arding the prevalence of thermophilic Campy/uhllcf('r Jp"('it's in fO()ds of 

animal origin p:~rticularly in export sheep :md goat carcasses whie·h is une of the major snur~l.· llf 

the human infection nllli the mho: of animal pruducts in the epidemiology uf human 

C{lIl1/~\"/ah{lCle"i(Jsis. Therefore this study wns undertaken to detenlline the rate of isolation these 

.\1JC:cic·s from export sheep and goat carcasses. 

2.S. TI'cnhncnt nnd control 

Campylobaeler enleritis is a self-limiting disease, and antimicrobial therapy is not generally 

recolllmended. However. antimicrobial agents are recommended for extra intestinal infections 

such as Guillian-Barrc' Syndrome (GBS) that is serious consequence of diarrhea disease 

chmaclerized hy polyneuritis of the peripheml nerves. which may lend to either a transil'nt ur 

long-term paralysis (l3Iazer at ClI .• 1983), for treating immuno-compromised persons. 

Antimicrobial therapy is not required except in severe cases long-lasting Cc""pylo/wclcr ,,'mail;"; 

and systemic infections (Anrestrup UIll.l Engberg. 200 I). Erythromycin and ciprollox:1cin are 

norll1:tlly cnn~idered the dmg of choice for Campy/ahacl"r (~m(',.ili.'i CEnghcrg ", (II., :!n(1). 

Intran,'J1(lllS nminn glycnsides nre rccnnllllended /"r the treatment nl' serious ('ampylnha~tcr 

baclI.'r;I\!mitl und other systemic infections (T:ljmla el ClI.. 1996). The mte or resistance hl th\!se 

dm!;s is increasing in both developed and developing countries, although the incidence is higher 

in de"eluping countries. Use of these c.lmgs ror infections other than gaslrnenterilis and ~clf­

medication nre onen the causes of resistance in developing countries: in dcvelopcd countries, 
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resistnnce is du~ to their usc in food nnimnls und tmvclto dcveloping countries (Steinbrucker "I 

al., 2000; Feierl el (II .• 2001). There is growing scientific evidence that the usc of .mtihiotic5 in 

IllOd nnimnls particulnrly in developed countri~s IC:lds to the development of resistant pathogenic 

bacteria thnt cnn reach humans through food chain (Van Looveren el al .• 2001; Avrain el (II .• 

2003). TIle nvnilahle infonnntion on nntimicrnhinl susceptihilities nflhennnphilic C'mnpyluh:ldcr 

has been lound to diller in dillcrent countries (Vnn Looveren e/ til .• 2001; Avrain fl ClI •• 1003; 

Ishihara cl al., 200~). but resistance has been reported to increasing particularly to macrolides and 

fluornqtlinoloncs (Anrcstrup and' Engberg. 200 I). The increase in erythromycin resistance in 

developed countries is often low nnd stable at approximately I % to 2%; this is not true for 

developing cou~tries (Steinbrucker cl al .• 2000; Feierl cl al .• 2001). For example. in 1984, 82% 

of Cmnpylobucter strnins from Lngos. Nigeria were sensitive to erythromycin; 10 years later. 

only 20.8% were sensitive (Coker and Adefeso. 1994). In addition resistance to another 

macrolides. erythromycin. wns found in 7% tn 15% Of Cnmpylohneter isolates in 1 <)<)·t nnel I ()C)5 

ill Thuihmd (Stcinbrucker I!I ClI •• 2000). The increasing rate of resistance to the Iluoroquinoll
'
nl!s. 

ciprollnxncin limits its clinical usefulness. In Thailand. ciprnllnxncin resistance mnong 

CCllllpylob,,,,/c:r species increased from zero before I 991 to 84% in 1995 (lloge cl (II .• 19(8). 

Recent data have shown n marked increase in resistance to quinolones in developed countries 

(Stcinhrucker ('1 til .• 2000; FcierJ «:1 til., 2001). 

In Ethiopia. there arc fcw reports on the antimicrobial susceptibility pattern of Campylobactcr"s 

isolated from humnns. Resistnncc wns fmmd ngninst mnpicillin in (,()% nfthc isnlntes nnd ngainst 

trimethoprim-sulphmncthoxazolc in 58.8%. resistance to both ampicillin and trimethoprim­

sulphamethoxazole was found in 38% of the stmins (Asmt cl al., 1999). Resistance of 20% to 

ampicillin nnd :'7.5% tn Irimcthuprim-:mlphamelhnxazulc wus repnrtcd in slmins ISellah!d lillltl 

animals (Kassn ('I C11 •• 2007). 

)7 



3. MAT~:IUALS ANI) MF.TIIOnS 

3.1. Study Area 

The currcnt study wns carricd out at lI.nshim Nuna Jiru Ethiopia Uvc!\tock nnd Me:1t export 

abattoir (llELlMEX) located in Debre-Zdt. IlELlMEX abattoir is one of private slaughterhouses 

established according to cxport standard. 'nle averagc numbers or animals slaughtered per day 

arc around 1000 sheep nnd goats. nllt the filII capacity of the nhntloir is up to 2000 ~m:111 

ruminants. The abattoir docs not slaughter large animals. but it has planned to slaughter l<lrge 

animals when its new building will start working. Importing countries arc Middle East countries 

such ns Saudi Arabin, United Arob Emeriti. Yemen and others. The abattoir is in good hygienic 

condition except Jllnnngcment problems. Dehre-Zeit is a small town with human population t'f 

nhnut 100.000. This tuwn is lucuted IIbuut 45 killS suuth enst uf Addis Ababa. '111C nltitmle is 

nbout 1.850 meters above sea level. It is an important small town where most governmental 

institutions, national and international research centers are located. The soil and climate arc 

similar to thuse in mnny high land areas in Ethiopia. The main rainy season extends from June to 

September with nn nveruge ruin fall of800mm (of which 84% of rain is expected). There is alsn a 

short ruiny season from Murch tu Mny. The llveruge minimum and maximum tcmpcruturcs are 

12.3°c nnd 27.7oc respectively (CSA, 2001). The aveHlge annual temperature and rainfhll are :!Ioc 

and 1,800mm, respectively. Oebre-Zeit has a rdative humidity varying between 70% and 80% 

during the rniny senson and 40% to 50% during the dry season (NMSA. 2003). The 

microbiological analysis of the samples wns done at the microbiologicnllnboratory of the Faculty 

orVeterinnry Medicine. Addis Abnbn University, Oebre-Zeit and at Ethiopian Health & Nutrition 

Research Institute. Addis Ahahu. Ethiupia. 

3.2. Study unimulll 
" 

The study was conducted on apparently healthy animals slaughtercd at HELIMEX export 

nhnttnir in I>chrc-Zcit. frum Oetnher 2()()7 tu March 2()(Ut The ullilllais slaul!hh:n:tl in Ih,,' 

abattoir were originated mainly from markets uround Awash Park in the rili \'alley nrea of 

Afar nnd Oromin regions. Some animnls were nlso originated from other pnrts of eastern nnd 

southern regiuns of the cuuntry nnd were transported un duublc decked trucks made lor nnimal 

3R 



[ 

( 

[ 

r 
r 

trnnsport1ltion or on open trucks made for transportation of goods. Aner arriwl nt the abattoir. 

the animals were kept for 24 to 72 hours in concrete floored roofed shades where thcy were 

fed and watered until they were inspected for slaughter. Animals to be slaughtered the next 

day were inspected by veterinary inspectors and moved into another lairage where they spend 

the night. feed being withheld since sepamtion from other animals up to slaughtering. 

3.3. Shull' design nnd ~:unpling 

A cross-sectionnl study hns heen conducted on rnndomly selected sheep nnd goat carcasses in Ihe 

export abattoir. Thc sam pic sizc was based on the slaughterhouse practices for sheep and goats in 

the abattoir and thc carcass sites for swahbing were chosen according to ISO. 2002. 

Each carcnss swabbing surface was swabbed (sampled) at three different operations i.e. bcfure 

evisceration. nnei eviscemtion nnd nner wnshil,g. 

l11C sample sizc required lor thc study wm; determined hased on expected prevalence of SO% 

with defined precision of 5 % and level of confidence of 95 % according to the formula 

dcscrihed by Thnlsfield. 1995. Accordingly n totnl of ~<)R sheep (mutton) nnd gont cnrcasscs 

wcre smnplcd Ihr isolnlioll nlld idl'nlilicnliun uf( ':uupylnh:tcler species. Thercl(lre, 218 sheep 

carcasses (mutton) amI 180 guut enr~:t~::es were sumplcd und unalY1.cd for identification "",I 

isolation of' c.: j(irml nnd C'.c:oli from four din'.:rcnt sites on the carcasses (crutch. abdomen. 

thorax and breast) and threc different operations (before evisceration, ancr evisccration and 

afier washing). Eneh sluughtcred unimul wu~: '\wnhhed unly for une swabbing site but (lIlce fur 

each of the three slaughter operations. Thus one carcass was swabbed three times. 

Accordingly. 11'>4 swnhs (654 fmm shcep :lIld 540) w.:re collecled ami anal}~l.cd from :!I~: 

shecp nml I 80 gunts. 

Each carcass was swabbed medially on sides (crutch) nnd lateml surfaces from thc sides of 

abdomen (nnnk). thomx nnd breast. Snmples were· collectcd using standard swabbin~ 

techniques. Briefly. u sterile templnte (lOem. t.)' Scm) wns pluccd un the swabbing sites uf Ihe 

carcass slIrlhcc nnd the nrc:t delineated by Ihe tcmplnte wns swnhhcd several times first with 

wet sterile C{ltlU!1 swub followed by dry sterile cotton swab. Sterile cotton swabs moistened 

with peptone \vater were first rubbed hori7.ontally sc\'cral timcs so os to pick as much sample 
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os possible. Following this the pre'lio\l)l), swnbbcd nrcn \va.~ once ogain swabbed using dry 

sterile cotton swnh nnd both swabs (wet nm: dry) were put into the same test tube. Alier 

completion of swabhing. the cutton swabs including the hmldlc: were put intu a tcst tul'C 

containing 10mi of peptone water. 'l1tc: te::t tubes containing the samples collected following 

slnughtcr line operntions were labeled for snmple number, swnbbing site on the C3rCa$S and 

operation type. Test tubes were then put into nn insulated cool icc box filled with plastic icl! 

bags nnd immediately transported to the laboratory for bacteriological processing. 

3.4. Isolntion nnd idcntificntion 

3.4.1. Culture 

Upon nrrival at the laborutory. the swab was taken Ollt of the test tube nnd streaked unto 

Campylobacter agnr media (Oxoid CM689. England). which was prepared accordingly. to the 

manufacturer's descriptions. After setting aside for few minutes. the inoculated media plates were 

placed into an anaerobic jar (anaeropack system Mitsubishi gas chemical co). Then thrce pieces 

of CampyGen pnper snchets were placed in the appropriate clip on the plate enrrier in the jnr. The 

jar lid was closed immediately and finally. the lid of the jnr was senled and incubated under 

microaerophilic condition at 42°C for 48 hours. After this incubation period the petri dishes were 

taken out of the anaerobic jnr and examined for the presence of presumptive Campylobacter 

colonies. Small, round, slightly raised smooth translucent colonies with "dewdrop" grey/white 

appearance with the tendency to spread along the inoculation track were considered to be C. 

jejl/nl and creamy grey colonies were eonsid~red to be suggestive of C. Coli (lSD/CD 10:!72·1 

and 10272-2. 2002) 

3.4.2. Confirmatory tests 

Oxidase tcst 

A piece of filter pnpcr wns moistened in a Petri dish with 1 % of aqueous solution of tetrnmethyl· 

p-phenylcnedimnine dihydrnchloridc. l11C 't!st bacterium Was streakcli firmly across IiItcr parer 
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with glnss rod. 1\ dark purple color along the streak line \\;thin 10 scconds indicated :1 plsiti\'e 

reaction. Absence of color change or n Purl,Ii!lh color th:lt de\'clops l:lter \\';'IS con!lidcred 10 be 

negative reaction. Most c.:umpylubm:ler species nre Oxidusc positive. 

Microaerobic growth 

The microaerobic growth test was performed by sub culturing the suspected colonies from the 

Cmnpyluhacter selective medium (OxuicJ SR t t 7) tn twn bluud ui!ilr pi utes (Oxuid. En~!lalHh. 

One of the plllh.'S wm. incllhated in micrn-aernhic cnmlitinns lIml the nther plale :tcr'lhicall~ at 

41.5"c ± I tIc for 22 ± 2 hours. Ca"'py/ob''''/er species grow in micro-aerobic conditiuns but nut 

under "erubic cunditiuns. (ISO. 2002) 

Cell morphology. and motility . 

Cell morphology and motility test were performed by preparing a wet preparation as soon as 

possible after remOVed of the culture from micro-aerobic conditions. The suspected colony was 

emulsified in drop of hroth medium (Oxoid. England) on n slide and covered with a cover !Olip 

and was examined immediately using phase contrast microscope. CCI"'pylob""ll!r species arc 

highly motile slender rods with curved or spiral morphology. Motility is charncterized by dartin~ 

und corkscrew like muvements (ISO. 2()()2). 

Grum stuin 

When sometimes the cell morphology cannot be determined from the motility test then a Gram 

stain method was performcd. Young cultures appear as small curved Gram negative bacilli. Older 

cultures may nppcnr as cocci (ISO. 2002). 

Species ic.lentilication 

All isolates identified as thermophili~ Cnmpylobacters were tested for hippurnte hydrolysis ,lOd 

susceptibility to nalidixic llcid and Ceplmlnthin. '111e!IC parameters formed the ba~i~ for Ih<­

identilicntion of c:. jejlll1i. C'. coli and C. lari. I:or hippurnte hydrolysis test. su~pccted colonies 

were taken from 48 hours Colombia blood agar plate culture (DEFCO. OECTON. DICKINSON 

Frnnce S.I\) lUlll were cmulsilicd in 1% sudiul1l hippumtc bruth (Ucctun. Dickinson. USA) .111\1 

were incubated at 42(1e for 48 hours in n l11icronerobic condition. Following the incubation the 
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broth culture was centrifuged at 2500 rpm for 2 minutes and O.8ml of the SUperTkll:101 was 

tmnsfcrred to stcrile clean tube. l11C hydrol','1h, of hippumtc wa~ dctccted by addition of n.2ml 

acidic fcrric chloride (Oxoid, Englnnd) nnd gentle shaking. A dense brown persistent precipitate 

which indicates the presence of benzoic acid thnt results from hippurate hydrolysis was 

considered as positive test Campy/obaclcr }c}lInl is the only species that hydrolyses sodium 

hippurnte (ISO, 2002). 
• I ~ .. 

3,5, Data mnnagcmcnt ant) nnnlysis 

The data collected were entered and managed in MS Excel program. SPSS version 12 for 

windows was used for data analysis. Results were summarized as a proportion of positivc 

carcasses i1t least in one or the three operatiom; divided by the total slaughtered animals examined 

(Le. n=398). Proportion of contaminated carcasses per species of animals examined was 

expressed i1S the number of positive curcasses at lcast in one of the thrce operations divided by 

the total number of animals exnmined in ear.h species (Le. n=218 and 180 for sheep and goats 

respectively). Level of contamination per the carcass site was presented us a proportion of 

positive swabs in each site divided by total swabs examined 'in each site separately for each 

animal spccies and combining both species. Per operation contamination level was given as the 

proportion of positive carcasses in each operntion divided by the number of carcasses examined 

(i.e. n=398) for overall level of contamination and n=218 and 180 of sheep and goats carC<lSSCS 

for species level contamination. 

Differcnce in the isolution rute of the Cumpylobacter species between species of animals. 

different sampling sites and the different operations was assessed by Chi-square (.\'2) test. Odds 

ratio was used to assess the degree of association for the species of animals and swabbing sites. 

Descriptive statistics such as percentages and frequency were used to present the data. A 

confidence level of 95% nnd n P value of less thnn 0.05 were used to exnmine the significnncl! of 

the variables in rclation to the level of carcass contmnination, 
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4. nr.SULTS 

A totul of 398 cnrcusscs consisting or 218 (54.8%) mutton and 180 (45.2%) goat cnrc35~s from 

the four sites were swnhbed for three different operations (Table 5). 

Tnhle 5: The nllmher or cnrcn~~e!C (nnimnl!C) swnhhcd nccordin~ to !Cwnhhin~ site 

Species Swnbbing sites Total (%) 

Crutch Ahdomen Thurnx Urenst 

Sheep 56 49 50 63 218 (S.J.R) 

GOllt 52 46 42 40 180 (45.2) 

Total 108 95 92 103 398 (100) 

From 398 carcasses from both species 40 (10.1 %) were positive for C. jC!jlmi and C. "oli. The 

highest positive carcasses were observed aOer evisceration accounting for 6.5% of all the 

carcasses examined. Only one carcass from the hreast area was positive hoth nOcr c\'isl'l.'ration 

and aOer w"shing in one of the' sheep carcasscs (Tobie 6). Post evisceration had a significant 

contribution to the contamination of the cmcasses as compared to pre-evisceration and post­

washing operations in the abattoir (i=19.72; p=O.OOO). Washh.g the careasses of sheep did not 

reduce carcass contaminntion that has occurred during evisceration (r=O.18; P=O.68). Ilo\\'c\'cr 

washing goals carcasses caused n substantial reduction in the carcass contamination with 

campylobactcr «i= I 0.72; P=O.OO I). 

Tnhle 6: Occurrence nr CjL'.IIIIII nncl (: filII slC:cnrtlin~ to dirrerent operntinns 

Species 

Sheep 

Gon' 

Tutul 

Numbcr 

exnminecl 

Proportion positive (n (%» 

Bcrore evi!CccrnCion Artcr cvi!Cccrntion Artcr wn!Chln~ 

218 0(0) 13 (6.0) 11 (5.0) 

180 3 (1.7) 13 (7.2) I (0.6) . ---_. __ ._-
398 3 (0.8) 26 (6.5) 12 (3.0) ._-
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'l1,c highest Icvel uf cnrenss contnminntion with Cnmpylohaeler wme occurred in thc hn.":l.'\t r~gion 

(Table 7). However there was no statistically significant variation in the rote of isolation of 

call1pylohncter species hetwcen the swahhing sites for the 39R carcn~~cs exnmined ((i= 2.0:!: p:: 

0.57). Similarly, there was no statistically significant difference in the proportion of positive 

swabs for Cnmpylobacter species between sheep nnd goat carcasses (p=0.72) (Tahles 7 nnd R). 

.' 
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Tahle 7: Proportion of posith'c carcasses according to carcass swabbing sites in sheep and goat 

Crutch Abdomen Thorax Breast Total 

:'\umber ~umber l"umber l'umher Number Number :"iumber :"iumber Number :"iumher 

~umincd posith'e examined positive cxamined positi\'c examincd posilh'c (%) cxamined positin~ 
Spt.:ies 

(%) (%) (%) (%) 

.Sb«p 56 4(7.1) 49 7(14.3) 50 5(10) 63 7(11.1) 218 2~ (10.6) 

Goat 52 4(7.7) 46 4(8.7) 42 3(7.1 ) 40 6(15) 180 1;(9.4) 

Total 108 8(7.4) 95 11(11.6) 92 8(8.7) 103 13(12.6) 398 
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Table 8: Compnri~on of Cnmpylohnctcr po~ltlve carcSl~~es according Co lIpedes of animab 

and swabbing site 

Varinhlc5 

Species 

Goat 

Sheep 

Swnbbing sites 

Crutch 

Abdomen 

Thorax 

Drcnst 

Odtl~ rntio (On) 95% of CI for p-value 

the OR 

Ref Ref 

1.131 0.584---2.2 0.715 

Ref Ref 

1.64 0.63-4.26 0.312 

1.19 0.43-3.31 0.738 

I.R I 0.72---4.56 0.211 
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From the 40 positive carcnsses for Campylobnctcr contaminntion. C.}e}IInl wns isot.ucd ot higher 

proportion accounting for 7.0% (n-398) thnn C. coli. which \\'ll.4i isolated nt n rotc of 2.7% 

(n=398) (Tobie 9). Tnking only the positive isolutes for Cumpylobacter, C. }.:j",,1 aCCOllllh:tl 

72.5% (n=40) nnd C. coli accounting for 27.5%. A statistically significant difference \\:l.e; 

oh~erved between the twn Cnmpyluhactcr ~~cic~ idcntilicd ()(2_ K.S3; p-0.003). 

Table 9: l..e\'cJ or cnrcnss contnmlnntion nccurtlin~ to Cnml,yluhllclcr spedell in sluuJ!hlt'retl 

sheep antI goat carcasses 

Species 

Sheep 

Goat 

• NlIInher or cnr Cnmp),luhncler lIpedeli bnlntc:d (Numher (%» 

cnses exnmined 

C.jej""; C. coli Totul 

21R 17 (7J) (, (2.K) 

180' 12 (6.7) 5 (2.8) 17 (9,4) 
--------- ---_. __ .. _--------_. 
Totnl 398 29 (7.3) II (2.7) 40(10.0) 
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5. DISCUSSION 

In the Inst decnde. it hn~ heen shown thnt cnmrylnhncteriosis hecnmes the rrimary hnch:rial 

infections of humans. Foods of animal origin were incriminated as the main sources (Friedman el 

al .• 2000; Ohcrhclmnn nnd Tnylor. 2000). Rnw me:1t nnd its rroducts nre commonly consuml'd in 

traditionnl Ethiorinn diets, but cnmrylobnctcriosis is rarely studied comrared to other countries. 

In the rresent study C. j~jrml nnd C. cnll were isolnted from sheer nnd goat cnrcasses nt different 

recovery rates. The 10.6% prevalence rate of thenllophilic Cnmpylobactcr species from mutton 
. . ... 

samples is compnrable to the prevalence rate of 10.5'yo 'from raw sheep meat examined from 

surermnrkets in Ethiorin (I.emmn. 2007). But it is lower thnn the 68.1% rrevnlcncc rer(lrted 

from food nnimnls in Jimn. Ethiorin by Knssn el ttl .. (2005). The dilTerencc is nttributed to Ihe 

fact that Campylobacter is isolated at higher rnte from fecal sarnples than carcass swnbs. Our 

result is cnmrarahle with the II.R% rrevalence from mw lamh rermted frol11 Irelnml (Whytc t'l 

al .• 2004). Ilowever. it is higher than the 5.1 % rerort from Pnkistnn (liusscin. cl al .• 2(07). S.I % 

from Norway (Rosef ('I al., 19R3) nnd (2.1 %) from Australin (Vanderlinde ~I al .• 1'>'(9). Thl' 

result of current study is relatively smaller than the 15% rrevalence in Inmb reported from 

Portugal (Cahrita cl til .. 1(92). 15.5% prevnlence in mutton recorded in England (Fricker nnd 

Park. 1989) and 20% in Brazil (Aquino el al .• 2002). 

. . 
TIle prevalence of thenllophilic Campylobncter srecies in goat carcasses in our study was 9.4%. 

In Canada. C. jejrml was·identilied at 2.7% of the animals studied (Prescott and BnJin·~·losch.·-

1981). which is less than the present finding. Turkson al al (1988) in Kenya have also recorded 

Campylohacter species at the recovery rute uf 6.3% in goat meat smllple. which is similnr tn nur 

result. 

Cam/~,'/tlhacler jejrml nml C. coli nrc frequent wurldwide cuuses uf fuod·borne gnstrucnlcrilis. 

Slaughterhouse studies have shown that the mnin source of C. jejrmi is the inte~t;nal conhmts 

(Newell el ", .. 200 I). In the present study the highest isolation mte w:ts found in swahs C(ll1c\:I~,1 

from hrcnst regiun (12.6%) (n"'" 1(3) us cumpared tn uther sites hut no stutisticillly signitic;mt 
• 

difference was detected (Tnble 9). TIlis shows thnt during mnnual skinning. cvisccmtion. 

washing mtd pn'ccssing in the slaughter huuse there could be " cUlltmnination uf c:uc:lsses \\ illt 

r intestinal contents. The geneml bacterinl contnminntion carried on operators' hands after m:tking. 
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skinning. a dressing procedure that neces..,itates dirf.'Ct hand contact \\ith the hide. is \'cry similar 

to that carried by the hide in that region. Therefore, contact between carcass and unclean 

opcmtors' humJs intruduce cump .. mhle cuntmnimltion to hide-c.uca..'iS contact for those o~ralion" 

in which hide-hand contact is unavoidahle. The intestinal tract cuul" he the ~ccllnd l1l:ljl'r ~(lun .. \.· 

of clueric palhugl"ns during the sl:lIIghlering pruces ... I.eakage from g .. slruinlc~lillal Ua\:1 cOllld 

cause widespreud contmninution. 

In this study it was dl"l11unstmted th .. t then: W<lS a severe cruss cuntmnimltiun uf Ihc cmcass .. tier 

evisccnttiun. Thc Icvel ur cuntUininatiun ur the Illulton Ims increused from 0% to 6% while in 

goat carcass it has increased from 1.7 to 7.2% from pre-evisceration to post-evisceration. This 

increased level of cuntmnination was statisticOllly significnlll (p;..0.05). The preventive mc .. sures 

for reducinc' contamination (hazmds) during eviscemtion arc tying the esophagus to prewnt 
~ . 

escape of ingesta. enclosing the bung to prevent escape of faeces and the intact removal of the 

viscera. Cold-water carcass washes. although effective in removing macro contamination, arc 
, , 

ineffective in removing microbial contamination. Trimming can reduce gross contamination at 

heavily and l110demtdy contaminated sites Jnd washing but they have no decontaminating effect 

on th~ carc:lss :IS :1 whole. This was evidenced hy our study where pmcticaJly there was nil 

difference hetween post- evisceration and afier washing in sheep carcmiSCS though there wa..'i a 

substnntinl dillerenee in the gont enrcasses (Table 6). 

The preduminllnl specil"s of Cnl11pylohacler from sheep (million) in this study was (', kizmi 

(7.3%). This result is less than the 59.3% (', je.illl1i recovery mte from sheep feces (Kass;1 ,'I al,. 

2007) and the 40.5% isolation rate from the intestines of sheep at slaughter in United Kingdom 

(Slanley ('(01 .. I ()c)H). The reason fi,r this <Ii llercl1ce could he duc In the din"crel1ce in the nature 

of the samples examined because intestinal contcnts conlain higher numhcr of Call1pylohacicr 

species tlmn carcass swabs. Other din"crences could be variation in the number of ~amplc:s 

examined. tilllt.:, I1lt:lhmlulul!Y :lIld place Ill' Ihe sludy. Out nf the 40 isolates, C. jt'jl",i uccounted 

for 72.5 %. C{lI1ll'ylohac/er jejlllli was recovered with the isolatiun rate (lr 6.7% while C. ('oli 

llcctlunted ror 2.8% nr gual carcasses, whereas (', .i(~illlli inllltltlon was 7.R% ami (', m/i is :.!,RI'I~, 

The result was di flcrenl fmm 33.3% prevalence nf C jrjlll1i rccnrded in Ghana (,\brahams (( ", .. 

1990). Generully the variation in the prevalence of Cnmpylohacter isolation rale of c:m:a~sc~ 
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reported in olher studies from the present may be the result of difference in S.1mpling techniqucs. 

laboratory methodologies employed, plnce nnd time. 

Absence statistically significant difference in level of carcass contamination between shccp and 

goats (P=O.72 indicntes thnt species difTerence is not nn epidemiologic risk factor for the mte of 

carcass contmninntion by Campylobacler species in this abattoir study. 

Certnin foods. principally raw meat, cnn· have very high campylobacter contamination levels 

(Jorgensen cl ClI., 2002). These can lead to extensive cross contamination in commercial and 

household food preparation areas. Cross-contamination hns bccn shown to be an important 

infection risk fnctor. Control can be particularly difficult in the household environment :md there 

is a need to iden.tify the best ways to advise consumers on this subject. Isolation of C. jejlmi and 

C.coli from the intestinal contents of domestic livestock revealed considerable intra-nnd 

interspecies variation (Rosef ci al .• 1983). Campylobactcrs were isolated from the intestines of 

sheep at slaughterhouses in Preston, Lancashire, the United Kingdom (Stanley cl al., 1998). 

Although it is likely that intestinal infection is close to 100%, the shedding of Campylobacters in 

the faeces varies considcrably with the time of the year (Stanley el al.. 1998). In some occasions. 

100% of sheep were shedding Cmnpylohacters and not sheddi"g on other occasions. This may 

show seasonal patterns. The shedding of Campylobacters by shecp has potential to contaminate 

pastures nllli surfncc walers. Cuntnl11inatiun (If surfncc nnd suhsurfilce waters mny transmit 

Campylobacler within herds and between farms and other livestock groups). l11e role of C. jc!jlllli 

as a primary pathogen in f.1rrn animals is uncertain however its role is as the main food home 

humllll pathogen (Pudullgton (.'1 ClI •• 2003). 
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6. CONCLUSION AND ItF.COMMF.NDATIONS 

'11e study of Cnmpylob:tctcr in export st:tndard nb:tttoir showed 10% contamination level of Ihe 

carcnss. There wn~ nn specics dirrerenc..: in the leve:l of carcass contamination. No st3tistic:tlly 

significant variation wns observed in the isolation mte of Cnmpylobacter species between brca'(. 

ahdomen, thomx nnd cmtch nreas. A totnl of 40 Campylohacter isolatcs consisting of two sped.:~ 

were identified from the carcasses exnmined. 'nle: dominant isolate was C.}C}IItlf}. Our study al~o 

indicatcd that there was severe cross contamination during evisceration. Washing did not rcduce 

the level of contamination aftcr washing in mutton but it had considcrably rcduccQ thc level elf 

carcass contamination in the slaughtered goats. The existcnccs of thcrmophilic Campylob:lctcr 

species in export mutton and goat carcasses highlight the threat to our export trode. This pO!,~5 

risk to p\lhlic health partic\llarly in importing countries and who havc direct contact with fond 

animals and mw animal products (farmers, abattoir workers. and anima~ health penionncll and 

immunocompromised individuals. To control and prevent Campylobacter infection and 

contamination in live animal and animal products, it is crucial that risk reduction strotegies: 

ensurin~ safety nf fond. implementing good hygiene prnctices. good management practices an.! 

IIAC(,P he used throughout the food chain i.e. from farmtn fork. 

Based on the findings of the present study the following arc recommended: 

.:. The presence of cross contamination of carcasses with Campylobacter found in this study 

has indicated the need to upply good mnnufncturing prnctice, nnd hygienic standard .. in 

the slaughter house during the whole slaughtering process 

.:. Stnndnrd nbattoir nnd personnel hygiene should be employed to control contamin:ltion of 

carcasses . 

• :. Further st\ldies should he under tuken to estahlish the critic:tl control points in Ihe 

production chain so that corrective measures cnn be taken . 

• :. Since the bn:nst region was the most contnminnted part cnre should be taken during 

cviscemtion/skinning nnd animnls intended for sla\lghter should he: free of any din 1m 

their skin 

.:. The highest rate of carcass contamination nfter eviscerotion means that cxtrn cnre should 

h~ exercised during c"iscemtinn to reduce 'cross contmnination. 
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R.ANNEXES 

Annex I. Sample collection ~hcct rur hnctcrjCllu~ical nnnly~i~ 
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Figure: 2. Cnu!n~~ ~wnhhed Sheer hcfore ~Inughtcr in the Inirn~c 
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Figure: 3 Swnb!\ collectcd nbattoir slallghtcr hall 
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Figure: 4 during 5wnh collection 
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Annex 2. Mlcrohlolo~lnlllcCl\'(II" In (,oIAtlon And IdtnUncllfon or IbtnnopblUc C. 'pp 

Samp Growth Morph- Motilil· Grnms Calal:lS Oxid3 H2S Nitnte llir, 
-Je On ology y test r-:action -e test -se Producti Rcducti -~lc 
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Key:-P = Positive. N =Negative. M'" Motile. NMaNon-Motile 

Annex J. S:uullll's IYlws. sUes.lll'rilld nnd I1l1mhcr nf ~nmplc!l u~cd for ~tudy 

S:tIllple 
',---. --

Snmpling period Tolnl RC.4IuIt5 

type ~ites numher of 

samples 

N p 0' 
.tI 

-- _._-
" 

- --
-' 

KEY: n"":ncgntive, p"" PO!'ilivc 

12 

I 

• f , 

j 

- j • 
f 

I 

i 



Annex 4: n"tl~rlolnl:lt'A1 medl" Inti chemlnl, prtp:artd Ind ullUud In turnnl ,Iudy 

C:ampylnh:atlrr :al::ar h:ur (CM(,S9, OXIOI), I:NGtANIl) 

Typicnl fonnuln (gil): '1. .. ,h·l.emco' row"er lo.n; replnne 10.0, Sndium chloride 5.0 lln41 Al~.Jt 

12.0. 

Dircctions: suspend I ft~g of Cnmpylohneter "Cilr hilse (CM6S9) in 475 ml of distilled WOller and 

bring to the boil to dis:;ol"e completely. Sterilize by Dutocla"ing at 121"c for IS minUles. Cool to 

SOoc. Aseptically add 2S ml of lysed (sheep) horse hlood (SR48) Ind I vi31 of rr~lnn 

Cnmpylnhncter Selective Supplement (SR 117) recnn~titute n~ directed. 

Tryptfc Nitrate Medium (DEFCO. Fr.mce) 

Fonnuln per liter: Deet"" Tryptose 20.0g. Ueeton ()extro5e 1 S. huodium phosph:ue 2g. pola'~ium 

nitmtc-, Becton Agar I g. 

Direction: to rehydmte the mediulll 5uspeml 2Ssnuns in IOOml. coltl tlislilled waler hent 10 OOil. 

to dissolve completely. Sterilize in the nutoclnve in the autocl3ve for IS minutes at 121"c. 

Inocul:llc with Ic~t org:lllism :tntl incllh:llc :at 31'c rur 24 huurs. 

Te.~t for nitmtc renction: 

Reagent A: sulfnlinie SS, ncetic "cid (SM) 

Reagent 11: N·N·dimethyl·nnphthylnmine 3ml. nectie ncid (SM) SUOmi 

Add 3 dmps of rengent A. then 3 dmps of Il to the suspension of organism in hroth. Wait for 30 

minute ror protluctiol1 uf n:tl culur. imlicntins Uu: Ilfc:lcncc of nitrutc: reduction produci. IIItrife, 

The Ilfcscncc nr unrc(hlcl.'tl nilmtc can he "eteete,1 hy ;uhlinl; a pinch nf zinc powder 10 the hmlh 

ifthc red color tlid not develop. 

AJ1Jlro~in1t1te Fonnu!;, pcr liler: pancreatic Di).!t.':"t of C;t~ein. w.ng. rmtC3-~e p:ptone, ~,ni~. 

Yen~t Extmet, S.Og. Agar. 12g. 
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Difco1M Colomhin hlood Ag:lr RMe (DEFCO. DECTON. DICKINSON Francc S.A.). 

Directinn: suspend 1C)g ofC'olomhin Blood Agar powder in I liter of di~tillcd water Dnd hC3t with 

frequent agitation n nd boil for J m illl:te to completely dissolve and D utocl:l\'C at 121°c (or 1 S 

minutes. 

For preparation of blood agar. cool the bnse to 4S·S0oc and add 5% sterile, defibrinated blood. 

mix well and dispensc an "pproximllte of 12 to I 5ml into sterile Petri dishes. 

Mucllcr Hinton Agar II (DEFCO, nECTON, DICKINSON, France S.A.) 

Fommla: Beefinfusion 300.0g. Casamino Acid TechnicaI17.Sg. st:uch I.Sg. Agar 17.0g 

Direction: S uspend.3 8g 0 f the powder in 1 I iter 0 f purified w nter; mix thoroughly. Heat with 

frequent a gitation and b oil for 1 minute toe omplctcly dissolve the powder. A utoclavc for I S 

minutes at 121°c. Avoid over heating. Cool to 50nc. aseptically add 25ml ofhorsc:lsheep blood. 

SIM Medium (nnL, necton Dickinson Mlcrohlology System) 

FonlluJa Iwr liter: Pancreatic Digest "f ('ascin 2U.Og. Peptic I>il~c!\t of Cnsein (U& Ferrolls 

Amlllonium Sulphatc O.2g. Sodium ThioSlllf;Itc 0.2g. Agar 3.Sg 

Dircl'tinn: S\I!\Jwncl Jnl~ of' the poweler in J liter of puriliell water. Mix thoroughly. Hent with 

frcqllcl\l agitation nnd hoil for Iminute and autoclave nt 121 Itc for 15 minutes. 

Sodium IIIppurntc nroth, nm.TM (nccton, Dickinson, USA). 

Fonl1ula per liter: Heilrt Muscle, infusion from (solids) 1O.0g. Peptic Dige~t of Animal Ti~sue 

IO.Og. Sodium Chloride S.ng. Sodium Hippurate "),OS 

Dircction: Dissolve I O.O~ in I liter of distilletl wnter and distribute inlo final containers. Sterilize .. 
hy:\UlocJ:willg 12 J"c 
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Ferric Chloride Test Ucnecnl 

Fomnala for ncid ferric chloride solution 12%, Ferric chloride J 2.0g. concentrated hydrochloric 

acid SAml, Distilled water 94.6ml 

Direction: 

I. Add npproximalcly 75ml or ,Ii~(illctl Wl1(cr In" I UOml volumetric na.~k. 

2. With transfer pipelle mId S.4ml Hel to nask. nmning the ncid down the sides of the nask. 

3. Add 12.0g of ferrie chloride. 

4. Dissolve hy wanning the gently. swirling enntent!> to mix well. 

5. Bring volume up to I OOml with d i~lilled w l1ter so I he riOlll solution appears 0 range in 

color. 

Procedure: 

fnocull1tc tuhes with une to two isolated culullics from pure cullure plale. 

Inchlllc ill} Ull illlwul:1letltuhe 1I~ :lllcgalivc cnnlrnl alltl :1 po!>itive control (type culturcc;). 

Incuhnte tuhes with loosed caps ror 48 hours at 35 ± 2°c in n microaerobic atmosphere. 

Following incuhation, centrifuge nil cloudy culturcs and usc the supernatant in Ihe tesl. 

Aseptically transrer its 0.8ml supernatant to small test tubes using sterile pipette. add 

O.2ml of 12% acidic rerric ehloridc and gently shake. 

A positive Icsl for hippurnle hydrolysis is indicaled hy production of a brown noccul;mts. 

insnluhle precipilate thal11ersisls nn shakil1!!. 

Tryillonc Soyn Urnth (CMOI2IJ. OXOPJI). ENGJ.AND) 

Fonllula per liter: Pancreatic digest of c"scin 17.0g: peptic lligest of soybean me;!1 '.Og: 

smlilllH dll\lrilk4\.tlg~ nih:lsic pnl:Issillll\ phllsphalc 2.5g; C'illlcnsc 2.5g 

75 
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f)ircclion: Ob,,(\lvc :lllg in I liler or cli~lilleci waler anet cli'llrihulc intn (jn31 conl:ainet~. 

Sterilize by nutoclnvillg nt 121°e 

Brucella nroth (B2t)()() ·()2. Oxoid.l!nglalllJ) 

Funuula per Iller: ('ascin l>i~csl I'CJllunc llUJg. ye<l!il extruct 2.0g. sotlium chloride S.()~. 

sodium hisulf:ltc O.tg. peptic digcst cfanimal tissuc 1O.0S and Dextrose LOg. 

Direction: Ois!\olvc 28grmns pcr litcr or distillcd wntcr nnd hent with stirring unlil 

completely dis!\olved Di~pense into npproprintc contniners; loosen cnps and autocl:1,·c ror 

t Sminutes at 121 "c. 
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Annex 5: Curriculum "line 

DlodalD 

Name ... TeCera \VIM. Agago 

I'rolcs5inn ... Vcll'rin:trI:1I1 

Nalinllalily ... J:lhinpiall 

Date & place oCbirth ... Febnmry 20'h 1%0. \VoJayla. SNNPR 

Lnngunges ... Wolnyln. Amhnric. OromiITn. English nnd Rus!\inn 

-Pennanl'nt Address ... t'.O. Box R37. Dchrc-Zcit. Ethiopia 

Tel. (2S J -J ). 0 I J ·433·9 J ·56 (Res) 

Mohile: (251-1) 091 1·6(,·04·67 

Marital Status ... Married ilIut have two children 

Educ:lliCln/lniininJ! 

1974 ... Elementnry nnll Junior Secondary School. Duhho Cntholic Mission Wolaytn. Ethiopia 

1978 ... Comprehensive lIigh School, \Vol:lytn Solido, Ethiopia 

1980 ... 0iplomn in Animnlilenith. Institute ror veterinary Assist:'"t Ochre-Zeit. 

EthiOJliil 

II)SS ... Ooclor or V ctcrin:lry f\1etlicille (DVM). Kishinov Agricullur:1J Institute 

K ishinov. Mnhln ... a 

199 I ... Ccrti rictlte on Veterinary Puhlie I !callh. A.A.U FVM Dchre·Zeit, Ethiopia 

20U:! ... Computer Dipl\lIn:I. Access l'umpuler Center. Oehre·Zeil. Hlhiopia 

77 

I 



I 

I 

2003 ... Certificnte on Veterinnry Public Health. Shcf.'yim. brael 

200S ... Certificate on Risk .I\nalysis in Aninmillcalth. Addis Ah:tbn. Ethiopia 

2007 ... SPSS training prcgmm. Civil Service College. Addis Ah:thn. Ethiopia 

2007 ... Meat Inspection training. A.A.U FVM. Ochre-Zeit. Ethiopia 

Work l'xpcricncc 

19.3.1 Professional 

.:. 1981-1982 ..... Assistant Vetcrinnrinn nnd fiend or Woredn Agricultural Office, Gorrn 

Woreda _ 

o Participnte in the overnll Supervision or Animnl Henlth 

o Undertook work in Immunization. Oeworming and Ectopnrnsite Treatment nnd Control 

o Maintained Data on Animal Health. which gives Indication on Seasonal Occurrence of 

Disease :1Iul yearly Drug ('nnSIlI11lllinn 

.:. 1988-2007 ... Veterinury Inspector and Team Leader of Ment Inspcction Scrvice 

ELFORA Export Ahnttoir 

.:. Since 2007 ... Veterinary Inspcctor in HELMEX Export Abattoir 

o Collect mul Evaluate I nronllnlion thaI might have Innuence on Ante-mortcm and Post· 

mortem Inspection in Export Abattoir 

o Carry out the Ante-mortem Examination of all Animals intended to Slaughter for Export 

o Ensure that General Ilygiene mles ror Facilities. Equipments used during Siaughtcr nnt! 

Personnel are at Required Standard 

o Cnrry Post-Mortcm !nspection in n Systematic Manncr and Ensure that Meat p:wed for 

human consumption b; Snfc and Wholesome 
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• 

" 

" 

• 

Parasitic in~;cti\ill and their contribution to Condemnation of Livcstock Production 

c~!::::: ofTuherclllosis and their n'~\tllency nt Ocbre-Zeit El.FORA Export Ab:moir 

Occurrence of ( ampylobacteriosis in Multon in export Abaltoi~ (Seminar preunlctl) 

Prevalence of C. j£:jllll; and C. coli in Export Shccp(Mutton) and Goat Carca.sscs (~'Sc 

thesis conducted) 

Summary of profcs~~on:'l skillsl expertise 

~ Knowledge and \ Jmlerstanding orromplcx 1 .. 1h Techniqucs :md their Application 

L. Ahility to Use ('1\11l1,lex Scientific Instnllllentl\ 

... Skills of Lcndcl-.,hip, TCl1lll htlihling und Intcrpcr::onal Skills 

.,l. Computer K'no'.'·\cdge 

,l. Third Grndc Driving Liccn~;: 

lIohhic!I: 

• Playing Tahle & Ground Tcnnis 
• Watching TV- Dirrerent Progrmlls 
• Rending Books 
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