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Abstract

Campylobacter is one of the major causes of gastroenteritis in humans. The bacteria is a common component of
the intestinal microbiota of numerous wild bird and mammals’ species, and cause disease in human typically due to
ingestion of contaminated food like that of chicken, drinking untreated water or unpasteurized milk and contact with
farm animals. Most cases are sporadic with a seasonal peak during the summer. Usually, the disease manifested by
fever, abdominal pain, and diarrhea, which usually diagnosed based on the patient’s history and the symptoms. The
case campylobacteriosis was rarely investigated and under-reported in Ethiopia. Therefore, the aims of this paper
are to review the nature of Campylobacter spp. and overview its status as a foodborne zoonosis in Ethiopia. Based
on the published report from different parts of Ethiopia, thermophilic Campylobacter spp. were isolated from raw
meats and feces samples of different domestic animals and human. The highest prevalence reported from chicken
meats, and C. jejuni and C. coli were the most prevalence Campylobacter spp. isolated from both the foods of
animal origin and human beings. The disease has significantly reported from different parts of the country, though
researches do not seem to cover wider geographic areas. Campylobacteriosis control and prevention strategies
should focus on prevention of transmission to human beings by implementing strict hygienic control measures along
the food chain to improve the hygienic conditions during handling, slaughtering, storage and commercialization of
foods.
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Background
Campylobacter, considered as the major cause of gastroenteritis in

humans worldwide [1]. The bacterias are normal flora in animals such
as poultry, pigs, cattle and wild birds. Consumption of contaminated
food such as poultry regarded the major source of infection, followed
by drinking of contaminated water or unpasteurized milk and contact
with farm animals [2]. WHO [1] estimated that Campylobacter caused
37,600 deaths per year worldwide. In 2014, 237,642 campylobacteriosis
cases were registered in the European Union [3].

Campylobacter spp. are a leading cause of bacterial-derived food-
borne disease worldwide with an estimated 400 million cases per year
[4]The Campylobacter genus has expanded considerably, and currently
comprises 25 species and 8 sub-species [5], mostly human
campylobacteriosis are caused by Campylobacter jejuni and
Campylobacter coli (C. coli). More recently, other Campylobacter spp.
has also recognized as gastro-intestinal pathogen in both industrialized
and developed countries. C. jejuni is the major frequently reported
Campylobacter spp. (80% to 90%) followed by C. coli (5% to 10%) [6].

In many countries, human Campylobacteriosis characterizes by
watery diarrhea, abdominal pain, vomiting, fever, and nausea [7]. An
acute infection can cause serious long-term consequences, including
the peripheral neuropathies, Guillain-Barre Syndrome (GBS) and
Miller Fisher Syndrome (MFS), and functional bowel diseases, such as
Irritable Bowel Syndrome (IBS) [8].

Campylobacter infections are generally mild but can be fatal among
very young children, elderly and immune suppressed individuals
(including cancer, HIV/AIDS and transplant patients, and often occur
more frequently per year than Salmonella spp., Shigella spp. or
Escherichia coli O157:H7 infections [9]. Although the disease causes
mild and self-limiting, it is frequently severe in immune-compromised
patients [10] or when the infection is caused by bacteria resistant to
tetracyclines, fluoroquinolones or macrolides, the principal
therapeutic options against these bacteria’s’ causing the infection [11].

The use of antimicrobial agents in food animals has resulted in the
emergence and dissemination of antimicrobial resistant bacteria
including antimicrobial resistant Campylobacter, which has a
potentially serious impact on food safety in both animal and human
health. The situation seems to deteriorate more rapidly in developing
countries where there is widespread and uncontrolled use of antibiotics
[12]. Therefore, this article was conducted with the aim of reviewing
the diseases campylobacteriosis, mainly focusing on foodborne
zoonosis and its status in Ethiopia.

Etiology
The word Campylobacter is derived from two Greece word

‘ campylos ’  meaning curved and ‘ baktron ’  meaning rod [7].
Campylobacter spp. are considered as common human pathogens.
Two species, C. jejuni, and C. coli are now among the most commonly
identified causes of enteritis in many countries. Although most of these
Campylobacter spp. implicated in human enteritis, the major ones by
far are the so-called ‘thermophilic’ or ‘thermotolerant’ grow at 42ºC to
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43ºC, and at 37ºC. This group includes C. jejuni, C. coli, C. lari, and C.
upsaliensis [13].

Taxonomy
According to the second edition of Bergey’s Manual, Campylobacter

belongs to the kingdom of Proteobacteria, which is a large and
extremely complex group that currently contains over 1,300 species in
332 genera. Even though they are all related, the group is quite diverse
in morphology, physiology, and lifestyle [14]. The Current taxonomic
classification of Campylobacter is Domain: Bacteria; Phylum:
Proteobacteria; Class: Epsilonproteobacteria; Order:
Campylobacterales; Family: Campylobacteriaceae; Genus:
Campylobacter and Species: Campylobacter jejuni etc. All the species
of Campylobacter include C. jejuni (subsp. Jejuni and subsp. doylei), C.
coli, C. fetus (subsp. fetus and subsp. venerealis), C. lari, C. upsaliensis,
C. hyointestinalis (subsp. hyointestinalis and subsp. lawsonii), C.
sputorum (biovar sputorum, biovar bubulus, and biovar fecalis), C.
helveticus, C. mucosal, C. concisus, C. curvus, C. rectus, C. hominis, C.
shower, C. lawsonii [15].

Morphology and Biochemical Properties
Campylobacter spp. are non-spore forming and Gram-negative

bacteria. They can be spiral, curved or sometimes can be seen straight
rods, with size ranging from 0.2 μm to 0.8 μm wide and 0.5 μm to 5 μm
long. Campylobacter may appear as a spiral, S, V, or comma-shaped
forms and can also be found in short or occasionally long chains. First
Campylobacter cells begin to age, and then they become coccoid in
shape [16]. The cells are highly motile by a kind of single or
occasionally multiple flagella at one ends [17]. Rapid movement,
darting motility of comma-shaped cells can be seen by a phase contrast
microscope [18]. Campylobacter does not utilize carbohydrates and
usually obtain energy from amino acids. Typical biochemical reactions
create the reduction of fumarate to succinate, acetoin, indole
production and negative methyl red. Most species of the
Campylobacter reduce nitrate and positive in oxidase but only C.
jejuni is hippurate positive. C. jejuni is quite sensitive to drying and
storage at room temperature, but at refrigeration temperatures and
appropriate humidity [17].

Survival and Growth Characteristics
Campylobacter spp. can grow best from 37°C to 42°C and in low

oxygen or microaerophilic environment, such as an atmosphere of 10%
CO2; 5% O2 and 85% N2 [19]. Campylobacter is sensitive to freezing
and drying [20]. The death rate of Campylobacter is dependent on
temperature. They die more rapidly on a dry surface at room
temperature than at refrigeration conditions [21]. They can survive at
refrigeration temperatures (4°C) and in meat stored frozen (at -18°C to
-22°C) for several weeks [20,22] and in general survive better at
cooling temperatures [23]. C. jejuni and C. coli are sensitive to NaCl
concentrations of 2% and above with, 0.5% NaCI thought to be
optimum for their growth. Campylobacter spp. will not survive below
4.9 and above 9.0 PH and grows optimally at pH 6.5-7.5 [21].
Campylobacter spp. shown as a viable but nonculturable state when
exposed to unfavorable environments, such as elevated temperature,
low nutrient availability, freezing [24]. The nature of this coccoid form
is uncertain. Campylobacter jejuni is adapting aerobic condition due to
an ability to produce biofilm (Table 1) [25].

Characteristics Minimum Optimum Maximum

Temperature (°C) 30 42-43 45

PH 4.9 6.5-7.5 9

NaCl (%) - 0.5 1.5

Water activity (aw) >0.987 0.997 -

Atmosphere - 5%O2+10% CO2 -

Table 1: Growth characteristics of thermophilic Campylobacter spp.
[26].

Host Distribution
Campylobacter spp. is found ubiquitous in the environment and

many species act as reservoirs or susceptible and wild birds are known
to be natural hosts. Among the vast variety of different bird species,
members of the family of gulls, cranes, raptors, corvids, waterfowl, and
passerines are known to harbor C. jejuni. Gulls, corvids, raptors, and
passerines can be found foraging in the surrounding of poultry farms,
whereas members of waterfowl and cranes as migratory birds help to
disperse the bacteria and may contribute to spread and the
introduction to poultry flocks [27,28].

Campylobacter, are detected in every possible poultry production
farm. Within the group of Campylobacter spp., C. jejuni, C. coli and C.
lari are found in chicken where C. jejuni is the most common in both
layers and broilers [29]. Once Campylobacter introduced into a flock,
the prevalence reaches up to 100% [30]. C. coli, found more often in
turkey than in chicken, although predominantly appearing in pigs, it
can occur in turkeys with a prevalence of almost 50% [31].

Other domesticated animals are known to harbor Campylobacter
spp. as well such as livestock including sheep, cattle, goat and pig but
also cats and dogs. As already mentioned, pigs are harboring
predominantly C. coli, whereas sheep and cattle are regarded as
important reservoirs for C. jejuni [32]. Due to its high prevalence and
persistence in the environment and natural animal hosts, control or
exclusion of Campylobacter from poultry and poultry flocks is very
difficult [33].

Transmission
Campylobacter spp. carried in the intestinal tracts of many domestic

animals such as cattle, sheep and poultry, as well as wild animals and
birds [34]. In the case of domesticated animals; bovine, ovine, caprine,
swine and especially in case of poultry, the infection can spread due to
the slaughter process to raw and finished products. A human can
acquire the infection by consumption of raw or decontaminated meat,
or by the direct contact of raw products or cross-contamination of raw
to cooked foods, swimming in natural waters, contact with
contaminated animals or animal carcasses and traveling [35,36]. The
incubation period can vary from one to 10 days but is usually about
two to five days after exposure to the organism. The disease is
communicable when infected persons excrete the bacteria in their
feces. People who never took drugs have known to shed these bacteria
for as long as seven weeks [37].
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Zoonotic Potential and Sources Of Infection
Campylobacteriosis caused by thermo-tolerant Campylobacter spp.,

and it is the most commonly reported zoonosis in humans in Europe.
Besides, it also recognized as the major causative agents of bacterial
gastroenteritis in the developed country. In 2013, there were 214,779
confirmed human Campylobacteriosis cases, an average of 64.8
confirmed cases of Campylobacteriosis per 100,000 of the EU
population [38]. According to the EFSA estimations, the actual
number of cases believed to be around 9 million each year in Europe
[39]. In developed countries, Campylobacter as the cause of the enteric
disease is even more frequent than other bacterial infection such as
Salmonella or entero-pathogenic E. coli. There is an ongoing decline of
Salmonella spp. infections within the EU, based on strict control
programs [40]. The incidence of human Campylobacter cases is clearly
higher during summer (from June to August) [41]. Among the
reported cases of human Campylobacteriosis, C. jejuniis the major
important and most frequently detected species. In 2010, it represented
93.4% of the confirmed cases in the EU [40].

Poultry and undercooked poultry meat, considered as one of the
most reservoirs for C. jejuni and the most common source for human
gastroenteritis worldwide [42]. In contrast to poultry, carcasses of pigs
and cattle are less contaminated with C. jejuni. This may be due to the
differences in slaughterhouse processing of farm animals and poultry.
The main reason for this observation might be due to fecal
contamination on the slaughter process of chicken, which is not
common in the slaughter process of cattle, goat, and pigs. Further, the
drying of the carcasses of cattle and pigs may also play a major role in
lower contamination than that of poultry [40]. Cross-contamination
with new strains in the poultry processing plant has also observed. The
wet environment and lack of intensive cleaning and disinfection
between the slaughters of different flocks per day might lead to
persistence of Campylobacter spp. in slaughterhouses [43].

Beside meat products, especially from poultry, other animal
products are known to trigger human Campylobacteriosis such as
unpasteurized milk or milk products like cheese [21,40]. Eggs do not
seem to play a part in C. jejuni transmission to humans, however; fecal
bacteria infection including Campylobacteriosis can contaminate
shells [44]. Point of action for the reduction of Campylobacters from
food products is therefore high quality in food safety and hygiene [21].

Public Health Significance
Campylobacter is a major cause of bacterial gastroenteritis in much

of the developed and developing countries [45]. Campylobacter spp.
have usual considerable attention in recent years as the main cause of
bacterial enteritis in human. Campylobacter enteritis, considered as an
important source of diarrheal illness worldwide. The pathogen is also
the main causative agent of ‘ traveler diarrhea ’  accompanied by
predisposing debilitating factors such as premature birth, pregnancy,
chronic alcoholism, cardiovascular disease and neoplasia [46].

Campylobacteriosis can cause disease in all age groups; however,
infections are recognized with increasing frequencies in immune-
compromised persons, infants, children, and aged individuals.
According to the Centre for Disease Control (CDC) report,
Campylobacteriosis accounted for approximately one-third of
laboratory-confirmed food borne disease that occurred globally in
food net surveillance areas [47]. A sever consequence of diarrheal
diseases in human is called Guillain-Barrè Syndrome (GBS) which is
characterized by polyneuritis of the peripheral nerves that may lead to

paralysis. GBS, demyelinating disorder can cause acute neuromuscular
paralysis, is a serious sequel of Campylobacter infection [48].

Economic Significance
Campylobacteriosis, lead to severe economic loses both in the

public health and food industry sector. This disease has an enormous
economic impact in terms of loss of production in human welfare and
treatment costs. In livestock, particularly cattle and sheep,
Campylobacter spp. are the major cause of economic losses associated
with abortion and infertility problems [49]. A study, estimating that
cost-of-illness and burden, in Netherland indicated that cost-of-illness
was direct health-care costs, direct non-health-care costs, and indirect
non-health-care costs. costs-of-illness were estimated to total €  21
million per year, with a 90% confidence interval of € 11 to € 36 million
per year. Concluding that a Campylobacter infection the major public
health problem for the country and earn substantial costs [50].
Moreover, the total costs of Campylobacteriosis to public health
systems and to lost productivity in the EU is estimated to be around €
2.4 billion a year [39].

The Status of Foodborne Campylobacter Spp. in
Ethiopia

Many food-producing animal and poultry species carry
Campylobacter in their intestines and foods can be contaminated
during processing [42]. However, the common cases of foodborne
Campylobacteriosis are linked with the handling of raw products or
ingestion of undercooked, cross-contamination of raw to cooked foods
[51].

A Study conducted by Dadi and Asrat [34] in Addis Ababa and
Debre-Zeit cities of Ethiopia has revealed an overall prevalence of the
Campylobacter spp. isolated from meat samples was 9.3%. Prevalence
Campylobacter in chicken meat was recorded highest (21.7%),
followed by sheep meat (10.5%), pork meat (8.5%), goat meat (7.6%)
and beef (6.2%). Among these isolates, 78% of the identified agents
considered as C. jejuni 18% were C. coli and 4% were C. lari. Moreover,
Wolde-Mariam and his colleagues [52] have also conducted research in
Debre-Zeit private export abattoir of the country, in which
thermophilic Campylobacter spp. (10.1%) were isolated from goat and
sheep carcasses. Among these thermophilic Campylobacter sp,p. C.
jejuni and C. coli accounted for 72.5% and 27.5%, respectively, which
concluded, findings were indicating that raw meat from food animals
could supply as a predisposing factor for Campylobacter that could
result in potential risks of infection to people through the consumption
under-cooked meat.

According to Faris, [53], in general prevalence of Campylobacter
species isolated from bovine meat in Addis Ababa was (9.4%). amongst
thermophilic Campylobacters isolated, 78% of the identified to be C.
jejuni, while 22% were that of C. coli. Raw meat could serve as a
potential vehicle for transmitting Campylobacter spp. Hence,
implementation of hygienic practice from the slaughterhouse to the
retailers, proper handling and cooking of foods of meat are very
important in preventing the Campylobacter infection.

In Bahir-dar city of Ethiopia, the study conducted by Ewnetu and
Mihret [54], has revealed the prevalence of thermophilic
Campylobacters, 8% and 72.7% in man and poultry, respectively. In
humans, 94.1% of the identified were C. jejuni and 5.9% were C. coli,
C. jejuni was a major species of thermophilic Campylobacters in all
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categories of patients. In chicken 92.5% of thermophilic
Campylobacters identified as C. jejuni and 7.5% were C. coli. Yeshi-
meet and her colleagues have also conducted another study [55], in
Debre-birhan, Northen-Shoa, Ethiopia, revealed the thermophilic
Campylobacter spp. with the prevalence of 10% and 21.4% in feces and
carcass swab sample from sheep, respectively. Among the
Campylobacter isolated from the fecal samples, 87.9% has identified to
be C. jejuni and 12.1% were that of C. coli. Besides, from that of
carcass swab sample, isolates C. jejuni and C. coli identified as 93.3%
and 6.7% prevalence, respectively.

Pathogenesis
Not all Campylobacter infections produce illness. Even though all

factors dependable for this phenomenon are not well known, three of
the major important appears to be the number of organisms reaching
the small intestine, the virulence of the infecting strain, and particular
immunity of the host to the pathogen ingested [56]. Campylobacter
establishes infection, in the small intestine first and later in the colon,
and cause diarrheal illnesses with many of the appearances of naturally
acquired infection. Diarrhea can be either watery or bloody, this kind
of sign indicating that the extents of intestinal inflammation vary
among individuals. It has been shown that this is in part correlated to
differences in properties of the infecting strain. Limited evidence
suggests that different Campylobacter strains can harbor different
virulence traits [57].

Colonization of human intestine with Campylobacter jejuni results
in the expression of several putative virulence factors, yet the
mechanisms of pathogenesis are unclear [58]. Colonization may be
influenced by the expression of lipopolysaccharides (LPS) on the
bacterial cell surface. A mutation in the gale gene involved in the
synthesis of LPS reduced the ability of C. jejuni to adhere and invade
INT 407 cells, suggesting that LPS is a virulence factor for C. jejuni
infection, although the C. jejuni was still able to colonize chickens [59].

Flagella are an important determinant in virulence since the
colonization of intestinal tracts does not occur with non-motile
mutants of C. jejuni. After immigration of the intestine, clinical disease
may occur. Based on clinical sign start in patients, there are two
mechanisms by which Campylobacter can bring disease were cause:
(A) bacterial invasion and replication within the intestinal mucosa
accompanied by an inflammatory response resulting in blood-
containing, inflammatory diarrhea [57] and (B) adherence of
Campylobacter to the intestine and the production of toxins, resulting
in secretory diarrhea,

All strains of C. jejuni produce Cytolethal distending Toxin (CDT),
a nuclease that results in cell cycle arrest and host DNA damage.
Separately C. jejuni invasion of the mucosa or CDT alone triggers
baso-lateral IL-8 release from the epithelium. In-vitro data suggest that
C. jejuni can stay alive within macrophages/monocytes for several
days, which may allow for some localized bacterial distribution. The
pro-inflammatory cytokine IL-8 triggers an influx of PMNs from the
lamina-propria, which prevents additional spread of C. jejuni. The
resulting focal necrosis of the epithelium could result from the local
inflammatory response and host cell death caused by CDT [60].

Clinical Features

In human
Most of the human Campylobacter enteritis is caused by C. jejuni

and C. coli and these two species of Campylobacter are
indistinguishable from each other and from acute bacterial diarrhea
caused by other pathogens like Salmonella enteritis [61].
Campylobacteriosis may cause mild or severe diarrhea, bloody
diarrhea, nausea, and stomach pain, often with fever. Abdominal pain
can continue for up to 7 days and reappear of symptoms can occur
[23]. An extraintestinal clinical sign of Campylobacter infection are
quite atypical and may include endocarditis, septic arthritis,
meningitis, osteomyelitis, and neonatal sepsis [62]. Bacterial infection
has noted in less than 1% of patients with C. jejuni. Endocarditis and
meningitis are rare manifestations of C. jejuni infection. There have
been infrequent reports of C. jejuni infections manifested as acute
cholecystitis, septic abortion, cystitis and pancreatitis [63].
Campylobacteriosis is recognized as the most commonly identified
precursor event in Guillain-Barrè Syndrome (GBS) (40% to 60% of all
cases), also known as post-infective polyneuropathy. The major lesions
are polyradiculoneuropathy, acute inflammatory demyelinating that
consequences in flaccid paralysis. Immediate arthritis occurs in
approximately 1% of patients with Campylobacter enteritis [61].

In animals
Campylobacters are common components of the gut flora of all

warm-blooded animals including livestock, domestic pets, and wild
animals, and especially prevalent in avian species [64]. Campylobacter
spp. cause abortions, enteritis, and infertility in various species of
animals. The role of C. jejuni as a primary pathogen in farm animals is
unsure [13]. C. jejuni and occasionally C. coli cause enteritis in cats,
sheep, dogs, poultry, and calves some species of laboratory animals.
The manifestation of the disease may be more severe in young animals.
Calves typically have mucoid diarrhea, with occasional flecks of blood,
either with or without fever. C. fetus subsp. fetus and C. jejuni can
cause enzootic abortion that can result in stillbirths, abortions, and
weak lambs in sheep. Morbidity in sheep can result in a reduction in
milk production and in prolonged lambing. Revival with immunity to
reinfection is characteristic [65].

Diagnosis
Campylobacteriosis, diagnosis can be recognized by the

demonstration of the infection by direct examination of feces, or by
isolation of the organisms. Bacteria of the genus Campylobacter have a
characteristic morphology and a darting type of motility that permits
their identification by direct examination of broth suspensions of feces.
However, C. jejuni indistinguishable from C. coli by this procedure and
the test is considerably less sensitive than isolation by culture [59]. A
confirmed diagnosis requires a culture of the organism from feces or
blood. Fecal samples should arrive in the laboratory within a few hours
after collection or, if a delay is likely, should inoculate into a transport
medium [66].

The beginning of selective agars proved successful for isolation from
human feces and so recognizes campylobacters as a major cause of
enteritis in human. Several different blood-based and non-blood-based
media (Blaser, Butzler, Skirrow) containing different antimicrobial
supplements and growth factors have been developed for the
identification of Campylobacters from fecal specimens [67]. Since
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campylobacters are micro-aerophilic, the most convenient method to
achieve a favorable atmosphere is with commercially available gas-
generating envelopes that are activated in the anaerobic jars. Plates
should be incubated for 48 to 72 hours and examined daily for growth
Suspect colonies should be screened with three presumptive tests:
oxidase test, wet mount preparation under dark-field or phase-contrast
microscope, and Gram stain. If a dark-field or phase-contrast
microscope is not available, colonies may be rapidly screened for
typical cell morphology by staining with Gram’s crystal-violet solution
[68].

Further identification to the species level requires other tests
including antibiotic sensitivity to cephalothin and nalidixic acid,
growth temperature and biochemical tests, mainly the hippurate test
[69]. Polymerase chain reaction (PCR) can be applied in the clinical
diagnosis of campylobacteriosis, and application of multiplex PCR for
the finding and speciation of this pathogen; however, this guideline
have been optimized for isolates obtained from pure-cultures and
artificially spiked stool specimens [70].

Treatment and Antimicrobial Resistance
In immune-competent individuals, Campylobacter enterocolitis is

generally self-limited, with mild to moderate symptoms, and antibiotic
therapy is not required for most patients. While supportive care with
oral rehydration is the preferred treatment [56]. Antibiotic therapy
may be careful with febrile patients, immune suppressed, bloody
diarrhea and those whose clinical sign worsen or continue for more
than one week from the time of diagnosis. Macrolides (e.g.
Erythromycin) are the first choice of drug, and Fluoroquinolones (e.g.
Ciprofloxacin) are often the second choice of drug recommended for
the treatment of human Campylobacteriosis[71].

Recent data indicates a rising trend of Campylobacter resistance to
antibiotics with unstable patterns being seen in different countries and
regions [72]. Antibiotic resistance has emerged between campylobacter
mainly because of the wide use of the antimicrobials, especially
fluoroquinolones, macrolides, and tetracyclines in food animal, and in
human medicine too [73, 74]. In general, the majority of thermo-
tolerant Campylobacter spp. are resistant to a large number of beta-
lactam antibiotics, particularly for Ampicillin, Amoxicillin, and
Cefotaxime [75].

Prevention and Control Strategies

At farm level
Campylobacteriosis is common in domestic animals and wild, and

therefore in the environment, it is important to reduce contamination
of chicken rearing houses from such sources. Installing hygienic
barriers between the internal and external environments, such as strict
hygienic routines before entering, controlling the entry of farm
personnel, have shown to be effective. Poultry production in a free-
range system has a much greater risk of infection compared to
conventional production and increased the difficulties in control [42].
Flock vaccination starts to show green light in minimizing excretion
rate. Nevertheless, the elimination of intestinal Campylobacter carriage
from a food-producing animal may not be an easy task and thus the
risk of infection from these sources will remain [76].

At the food animals processing level
Bacterial load counts on meat increase during slaughter and

processing steps. In studies of turkeys and chickens at slaughter,
bacterial counts increased by approximately 10-100 folds during
defeathering, and increase up to the highest level after evisceration.
However, bacterial counts on meat could decline through hygienic
processing and slaughter steps such as forced-air blast chilling of
carcasses, scalding or mild heat treatment, use of lactic acid spraying of
swine carcasses, chlorinated sprays, maintenance of clean working
surfaces, and terminal radiation [61].

At home level
The consumer is the last bond in the food chain and has to contact

with residual pathogens in food. A major procedure required in the
kitchen to diminish the risk of infection with Campylobacter spp.
Consists of the application of the basic doctrine of safe food
preparation. Furthermore, awareness of basic measures such as
separation of ready to eat, raw food and hand washing, some of the
traditional food preparation practices should be depressed, for
example, increases the risk of contamination and the practice of
washing dressed poultry carcasses in the kitchen sink is unnecessary
[77]. appropriate hygienic preparation of food, travel to
underdeveloped countries (hyper-endemic Campylobacter
transmission area), avoidance of eating raw meat, avoidance of
unpasteurized dairy products, and exposure to animals such as pet
animal with diarrhea (particularly puppies and kittens) should be
avoided [61].

Conclusion
Human campylobacteriosis caused by thermo-tolerant

Campylobacter spp. continued to be one of the major commonly
reported zoonotic disease, which results in a serious consequence of
diarrheal in human and severe economic losses worldwide. According
to the research findings reported from Ethiopia, thermophilic
Campylobacter spp. have been identified both row types of meat and
fecal samples of different domestic animals (chicken, cattle, sheep,
goat, and pig) and human; however, highest prevalence (72.7%) has
reported from that of chicken meat. C. jejuni and C. coli were the
predominant species, recorded with a prevalence rang of (93.3% to
72.5%) and (27.5% to 6.7%) respectively. Although the scientific
researches regarding Campylobacter spp. published from the country
are few in number, findings have indicated that undercooked meat
from food animals mainly that of chicken could provide as the main
source of campylobacteriosis infection in Ethiopia, through the
consumption of undercooked meat. Hence, the concern should focus
on breaking the transmission from these sources to human beings. In
countries like Ethiopia, controlling Campylobacter infection at farm
level (i.e. poultry) is difficult, in which the livestock production was
highly laid on backyard system. Therefore, implementation of hygienic
practice from slaughterhouse up to the consumers, using chlorinated
water in birds ’  feed and to perform slaughtering, skinning, and
evisceration under aseptic conditions, proper handling and cooking
meats of animal origin are very important points, besides, further
researches should focus on study samples other than meat and
economic significance of the diseases.
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