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ABSTRACT
Several Campylobacter species are known to be pathogenic to humans, with Campylobacter

jejuni being the main leading cause of campylobacteriosis worldwide. The present investigation
aimed  to  detect  C.  jejuni  from  chicken,  water,  milk  and  milk  products  and  humans  among
4 Egyptian Governorates (Cairo, Fayoum, Minya and Qalubiya) using conventional method and
PCR 146 C. jejuni isolates with an incidence of 6.2% were confirmed to species level by polymerase
chain reaction through detection of MapA gene. high incidence of C. jejuni was recorded in chicken
intestine (12.8%) followed by Chicken farms water (12%), raw chicken meat (9.6%), occupational
human workers stool samples (8.4%) then raw milk (2%), Quraish cheese (1.7%) and finally it was
1.2% in yoghourt. The PCR was definitive, reliable method that facilitated rapid identification of
C. jejuni to the species level. It concluded that poor hygiene and sanitation in poultry farms could
explain this high level of prevalence of C. jejuni among the examined samples.
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INTRODUCTION
The annual number of notified campylobacteriosis cases has increased in recent years. Earlier

reports suggest that the campylobacteriosis accounts for 5-15% of all human illnesses worldwide
(Adak  et  al.,  2005).  The  2.4  million  campylobacteriosis  cases  estimated  to  occur  per  year
(Schielke et al., 2014). Campylobacter infection has been reported to occur more frequently than
infections caused by Salmonella spp., Shigella spp. or Escherichia coli O157:H7 (CDC., 2008).

Campylobacter jejuni is a gram-negative spiral microaerophilic microorganism, which is
widespread in the environment and has been detected in various animal reservoirs. Poultry has
been recognized as the primary reservoir of C. jejuni thus, most of the campylobacteriosis infections
are acquired by the consumption and/or handling of contaminated poultry meat (Malik et al., 2014)
also consumption of unpasteurized milk, contaminated water, untreated surface water and meat
rather than human to human transfer are considered as source of human infection by
Campylobacter (Humphrey et al., 2007). The incubation period of Campylobacter jejuni
microorganism typically varies from one to seven days (Butzler, 2004).

Campylobacteriosis is characterized by diarrhea, fever and abdominal cramps. The treatment
is advised in old, young, pregnant and immunocompromised patients (Chatur et al., 2014). The
most  important  post  infectious complication  of  C. jejuni is Guillian Barre Syndrome (GBS) which
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is an acute demylenating disease of peripheral nervous system characterized by paralysis of the
limbs which lasts for several weeks, also include toxic megacolon, dehydration and sepsis especially
in little children (<1 year of age) and immune- compromised patients (Yuki, 2001).

The present investigation aimed to detect C. jejuni from chicken, water, milk and milk products
and humans among 4 Egyptian Governorates (Cairo, Fayoum, Minya and Qalubiya) using
conventional method and PCR reflecting a view on the public health hazards.

MATERIALS AND METHODS
Sample  collection:  A  total  number  of  2362  different  samples  were  randomly  collected  from
4 Egyptian Governorates including Qalubiya, Cairo, Fayoum and Minya as shown in Table 1 and
were examined for the presence of Campylobacter jejuni using isolation, biochemical and DNA
characterization.

Isolation and biochemical identification of C. jejuni (Megraud, 1987): Loopful from each
sample was cultured on thioglycolate broth and incubated at 37°C for 48-72 h. under
microaerophilic condition. Primary examination of smears from the inoculated tubes were
examined under phase contrast microscope using (400X) magnification power for detection of the
characteristic active motility and morphology of Campylobacter organisms. The suspected
Campylobacter  organisms in thioglycolate broth were centrifuged at 1000-2000 rpm for 10 min.
Two  milliliter  of  the  supernatant was drawn into a sterile syringe and then filtrated through
0.45-0.65 millipore filters in a swinny adaptor in a semisolid thioglycolate broth onto brucella blood
agar plates with antibiotics (Skirrow Supplements). The cultured medium was incubated in gas
pack  system  under  atmosphere  of  5%  oxygen,  10%  CO2  and  85%  nitrogen  at  37  and  42°C
for 48-72 h. Suspected rounded, small, translucent, grey, buffy or brownish colored colonies onto
brucella blood agar plates were confirmed to be Campylobacter using Gram’s staining and standard
biochemical procedure including catalase, oxidase, hydrolysis of indoxyl acetate and hippurate
hydrolysis tests (Nachamkin, 2003).

Campylobacter jejuni DNA recognition (El-Jakee et al., 2008): A Polymerase Chain Reaction
(PCR)  assay targeting the mapA gene was used for confirmation of C. jejuni isolates at species
level. The PCR mapA oligonucleotides were commercially synthesized and their sequences are as
follow:  The MDmapA1 (5'CTATTTTTTTGAGTGCTTGTG3'), DmapA2 (5'GCTTTATTTGCCATTTG
TTTTATTA3').  Amplification  was  performed  in  a  total  reaction  volume  of  50  µL  containing
5.0 ng DNA µLG1, 40 pmol of each primer, 1 U of Taq DNA polymerase, 200 µM each dATP, dCTP,
dTTP and dGTP, 10 mM Tris-HCl (pH 8.3), 50 mM KCl, 5.5 mM MgCl2 and nuclease free water up

Table 1: Different samples collected from 4 Egyptian governorates
Lower governorates Upper governorates
-------------------------------------- ---------------------------------------
Qalubiya Cairo Fayoum Minya Total

Samples N N N N N
Raw chicken meat 150 120 170 240 680
Chicken intestine 63 44 37 67 211
Chicken farms water 31 23 21 33 108
Raw milk 105 127 97 128 457
Quraish cheese 81 63 77 67 288
Yoghourt 83 111 76 74 344
Human stool (occupational workers) 108 55 43 68 274
Total 621 543 521 677 2362
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to 50 µL. After overlaying the mixture with mineral oil, the tubes were placed in the thermocycler
and the amplification was performed under the following program: Initial denaturation at 94°C for
5 min followed by 34 cycles of denaturation at 94°C for 30 sec, annealing steps were 58°C for 30 sec
and extension at 72°C for 1 min. A final extension step was done at 72°C for 10 min. The PCR
products were electrophoresis at 100 V for 60 min in a 1.5% agarose gel stained with ethidium
bromide (0.2-0.25 mg mLG1) (Sambrook et al., 1989). Standard marker GeneRulerTM 10 kb DNA
Ladder (Fermentus) was used. Gels were visualized under UV-lighter.

Statistical analysis: Simple one way ANOVA was used to study the effect of governorate on the
incidence of Campylobacter jejuni using SPSS (2007). Data are presented as Means±Standard
Deviation (SD). Fisher exact test was used to study the effect of season and governorate on the
incidence of Campylobacter jejuni.

RESULTS
Incidence of C. jejuni among the examined samples within different governorates by
isolation and biochemical identification: From the data presented in Table 2, it is clear that
the incidence of C. jejuni within three year from 2012-2014 was highest in case of samples collected
from Minya Governorate (9.6%) followed by Fayoum (7.3%), Cairo (6.1%) and finally Qalubiya
(4.7%).

The incidence of C. jejuni within raw chicken meat samples was higher in case of samples
collected from Cairo Governorate (13.3%) followed by Minya (11.3%) then Fayoum (7.6%) and
finally Qalubiya (6%). The incidence of C. jejuni within chicken intestinal samples was higher in
case of samples collected from Fayoum Governorate (16.2%) followed by Minya (13.4%) then
Qalubiya (12.7%) and finally Cairo (9.1%). The incidence of C. jejuni within samples of Chicken
farms water was higher in case of samples collected from Cairo Governorate (17.4%) followed by
Minya (15.2%) then Fayoum (14.3%) and finally Qalubiya (12.9%). The incidence of C. jejuni within
Raw milk samples was higher in case of samples collected from Minya Governorate (3.2%) followed
by Fayoum (3.1%) then Qalubiya (2.9%) and finally Cairo (0.8%). The incidence of C. jejuni within
Quraish cheese samples was higher in case of samples collected from Minya Governorate (7.5%)
followed by Fayoum (3.9%) while it is not detected neither from Qalubiya nor from Cairo
Governorates (0% in both of them). The incidence of C. jejuni within Yoghourt samples was higher
in  case  of  samples  collected  from  Minya  Governorate  (8.1%)  followed  by  Fayoum  (3.9%)  then

Table 2: Incidence of Campylobacter jejuni among the examined samples within different governorates by isolation and biochemical identification method

Lower governorates Upper governorates
Total ----------------------------------------------------------------------- --------------------------------------------------------------------------
examined samples Qalubiya Cairo Fayoum Minya
------------------------- --------------------------------- -------------------------------- ---------------------------------- ----------------------------------

Samples N +ve % N +ve % N +ve % N +ve % N +ve %

Raw chicken meat 680 65 9.6 150 9 6.0 120 16 13.3 170 13 7.6 240 27 11.3
Chicken intestine 211 27 12.8 63 8 12.7 44 4 9.1 37 6 16.2 67 9 13.4
Chicken farms water 108 16 14.8 31 4 12.9 23 4 17.4 21 3 14.3 33 5 15.2
Raw milk 457 11 2.4 105 3 2.9 127 1 0.8 97 3 3.1 128 4 3.2
Quraish cheese 288 8 2.8 81 0 0.0 63 0 0.0 77 3 3.9 67 5 7.5
Yoghourt 344 15 4.4 83 2 2.4 111 4 3.6 76 3 3.9 74 6 8.1
Human stool 274 23 8.4 108 3 2.8 55 4 7.3 43 7 16.3 68 9 13.2
(occupational workers)
Total 2362 165 7.0 621 29 4.7 543 33 6.1 521 38 7.3 677 65 9.6
Mean±SD 5.67±5.17ab 4.71±5.25a 5.43±3.74ab 10.27±4.21b

Means with different superscripts (a, b) are significantly at b value 0.05
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Cairo (3.6%) and finally Qalubiya (2.4%). The incidence of C. jejuni within Human stool
(occupational workers) samples was higher in case of samples collected from Fayoum Governorate
(16.3%) followed by Minya (13.2%) then Cairo (7.3%) and finally Qalubiya (2.8%).

The overall incidence of C. jejuni was higher in case of sample collected from chicken farms
water (14.8%) followed by chicken intestine (12.8%) then raw chicken meat (9.6%), human stool
(occupational workers) (8.4%), yoghourt (4.4%), Quraish cheese (2.8%) and finally raw milk it was
2.4%.

Governorate (p = 0.12) has no significant effect on mean incidence of Campylobacter jejuni
(Table 2) but Minya Governorate has significantly high mean incidence of Campylobacter jejuni
compared to Cairo.

Using Pearson Chi-Square, Likelihood Ratio and Fisher’s Exact test to study the effect of
Governorate and season on total incidence of Campylobacter jejuni in samples collected revealed
no significance.

Confirmation of the positive Campylobacter jejuni isolates by polymerase chain reaction
and  the  compatibility  with isolation and biochemical identification method: The 146
C. jejuni isolates with an incidence of 6.2% were confirmed to species level by polymerase chain
reaction through detection of MapA gene. high incidence of C. jejuni was recorded in chicken
intestine (12.8%) followed by Chicken farms water (12%), raw chicken meat (9.6%), occupational
human workers stool samples (8.4%) then raw milk (2%), Quraish cheese (1.7%) and finally it was
1.2% in yoghourt as shown in Table 3. Campylobacter jejuni isolates produced amplified fragment
at the expected position 589 bp as shown in Fig. 1.

The percent of the compatibility between PCR technique and biochemical identification without
PCR was 100% in case of samples of raw chicken meat, chicken intestine and occupational human
workers stool. While it was 81.8% in case of raw milk, 81.3% in case of chicken farms water, while
in quraish cheese it was 62.5% and finally it was 26.7% in yoghourt. The overall compatibility was
88.5% all over the study between both methods of identification.

Incidence of Campylobacter jejuni among the examined samples according to seasonal
variations: According to seasonal variations, the highest recovery rates of C. jejuni tends to be
obtained during summer season (no = 56) with an incidence of 8.4% followed by winter 37 (6.4%)
then  autumn  31  (6.2%)  and  finally  it  was  3.6%  in  spring  (no  =  22) as presented in Table 4
and Fig. 2.

Table 3: Confirmation of positive C. jejuni isolates by polymerase chain reaction and % of the Compatibility with Isolation and Biochemical
identification method

Results
-------------------------------------------------------------------------------------------------------
Isolation and biochemical identification Confirmed results by PCR

Total number of ------------------------------------------------------- -------------------------------------------
Samples samples examined +ve % +ve % Compatibility (%)
Raw chicken meat 680 65 9.6 65 9.6 100.0
Chicken intestine 211 27 12.8 27 12.8 100.0
Chicken farms water 108 16 14.8 13 12.0 81.3
Raw milk 457 11 2.4 9 2.0 81.8
Quraish cheese 288 8 2.8 5 1.7 62.5
Yoghourt 344 15 4.4 4 1.2 26.7
Human stool (occupational workers) 274 23 8.4 23 8.4 100.0
Total 2362 165 7.0 146 6.2 88.5
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Fig. 1: Amplification    of    589    bp    specific    to    mapA    gene    for    Campylobacter    jejuni.
Lane M: GeneRulerTM 10 kb DNA Ladder (Fermentus), Lane +ve: Campylobacter jejuni
reference strain ATCC 33291, Lanes 1-13: Campylobacter jejuni isolates 3

Fig. 2: Incidence of Campylobacter jejuni according to seasonal variation

Table 4: Incidence of Campylobacter jejuni according to seasonal variation within different Governorates identified by polymerase chain
reaction

Lower governorates Upper governorates
------------------------------------------------------------- ------------------------------------------------------------

Total examined samples Qalubiya Cairo Fayoum Minya
--------------------------------- --------------------------- --------------------------- ------------------------- ----------------------------

Samples N +ve % N +ve % N +ve % N +ve % N +ve %
Summer 667 56 8.4 200 14 7.0 175 12 6.9 185 10 5.4 107 20 18.7
Autumn 498 31 6.2 120 4 3.3 120 3 2.5 98 7 7.1 160 17 10.6
Winter 581 37 6.4 120 7 5.8 128 10 7.8 110 7 6.4 223 13 5.8
Spring 616 22 3.6 181 4 2.2 120 8 6.7 128 5 3.9 187 5 2.7
Total 2362 146 6.2 621 29 4.7 543 33 6.1 521 29 5.6 677 55 8.1
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DISCUSSION
Campylobacteriosis  is  assumed  to  be  mainly  a  food-borne  disease  (Dasti  et  al.,  2010;

Doorduyn et al., 2010; Man, 2011). In the present study from the data presented in Table 2, it is
clear  that  the  incidence  of  C.  jejuni  identified  by  traditional  method  within  three  year  from
2012-2014 was highest in case of samples collected from chicken farms water (14.8%) followed by
chicken intestine (12.8%) then raw chicken meat (9.6%). Newell and Fearnley (2003) pointed that
contamination of the water lines usually follows rather than precedes colonization of the flock, it
may  be  hypothesized  that  poor  disinfection  of  water-line  may  be  responsible  for  the
Campylobacter-detection in the following flocks. As pointed out by Newell and Fearnley (2003),
their study showed that cleaning and disinfection of water-line between flocks may help to reduce
the risk of chicken Campylobacter colonization. Indeed, unsuitable hygiene practices at the farm
level, especially poor cleaning and disinfection of the house and non dedicated protective clothing,
could then be a major reason of Campylobacter transmission to human being (Allen and Newell,
2005). The water-line, the delivery tray and the anteroom floor swabs, whereas broilers cecal
droppings were infected later, this may have been due partly to the residual presence of pathogens
either from previous Campylobacter-positive flocks or to the environmental contamination of the
house surroundings from which the infection could have arisen. Campylobacter species are
ubiquitous in the environment and around broiler houses and may be easily transported into the
human workers either in utilities, such as feed, litter and water.

Routine monitoring of zoonotic pathogens in food and farmed animals revealed that the
prevalence of Campylobacter in poultry meat ranged from 14-34% per year (European Food Safety
Authority, 2012; Federal Institute for Risk Assessment, 2012). Such a high isolation rate of
thermophilic Campylobacter in chickens has also been reported (Cardinale et al., 2003; Saleha,
2004). This may partly explain the incidence of Campylobacter infections in our study as poultry
meat is frequently contaminated with Campylobacter.

Case-control studies of food borne infection rates have estimated that 50-70% of Campylobacter
illness is due to consumption  of  contaminated  poultry and their products (Tauxe et al., 1985;
Allos, 2001; Kapperud et al., 2003). Several studies examined thermophilic Campylobacter in
poultry  and  the  findings  indicated  prevalence  ranges  of  the  Campylobacter  from  3-98%  with
C. jejuni as the main isolates (Kapperud et al., 2003; Cardinale et al., 2003). Van Looveren et al.
(2001) found that among 677 Campylobacter isolates from broiler carcasses from Belgian slaughter
houses, 79% was identified as C. jejuni.

Poor hygiene and sanitation in poultry farms could explain this high level of prevalence of
Campylobacter. Indeed, most farms do not have security fence to prevent penetration of other
animals including rats, which are good carriers of Campylobacter. In some cases flocks of sheep or
cattle and poultry take place at the  same  sites  contributing  like  that  to  the  contamination  of
chicken flocks with Campylobacter. Furthermore, no measures of hygiene are observed in poultry
farms and in the process of slaughter which could cause contamination of poultry carcasses. Since
campylobacteriosis is transmitted through human activities as entrance of farmers, maintenance
staff, veterinarians, visitors and catching crews and equipments that carry campylobacters.

In the present study, among 274 human (occupational workers) stool specimens examined by
traditional method, 23 C. jejuni were isolated with an incidence of 8.4%. In another study, out of
327 human stool samples that were examined for the presence of Campylobacter by direct isolation
on Skirrow’s media and identification from the culture and biochemical reactions, 19 (5.8%) were
identified  as  Campylobacter.  The  17  (89.5%)  out  of  the 19 positive isolates were identified as
C. jejuni (Girgis et al., 2014).
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Milk and dairy products have been previously reported as vectors in the transmission of
Campylobacter species (Park, 2002). Consumption of raw milk, inadequately pasteurized milk and
cheese contaminated with Campylobacter was shown to be responsible for six enteric infection
outbreaks reported in England and Wales since 1981 (Dijuretic et al., 1997; Pebody et al., 1997).

From the data presented in Table 2, present study showed that the incidence of Campylobacter
jejuni microorganisms examined by traditional method was 4.4% in yoghourt samples while in
quraish cheese it was 2.8% and finally raw milk it was 2.4%.

The occurrence of Campylobacter species in traditional dairy products could be due to
environmental contamination with infected animal wastes or unsanitary food production and
storage practices (Rahimi et al., 2013).

Although the prevalence of Campylobacter spp., may vary in different dairy products, it has
been shown in another study that Campylobacter isolates can be found more frequently in raw milk
samples and soft cheeses (El-Sharoud, 2009; Hussain et al., 2007; Salihu et al., 2010). In a study
in Pakestan, Campylobacter species were detected in 10.2 and 11.7% of raw milk and cheese
samples  (Hussain  et  al.,  2007).  In  a  study  in  Egypt,  2  of  50  raw  milk  samples  (4.0%)  and
4 of 38 fresh domiati cheese samples (11.0%) were positive for Campylobacter species, in which
Campylobacter  isolates  recovered  from  these  two  product  were  all  identified  as   C.   jejuni
(El-Sharoud, 2009).

In another study, no Campylobacter species was isolated from 115 pasteurized milk and
commercial dairy product samples, although 13 of the 437 raw milk and traditional (3.0%) dairy
product samples were positive for Campylobacter species (Rahimi et al., 2013). Although, the
prevalence of Campylobacter species may vary in different dairy products, it has been shown that
Campylobacter isolates can be found more frequently in raw milk samples and soft cheeses
(Hussain et al., 2007; El-Sharoud, 2009; Salihu et al., 2010).

From the data presented in Table 2 and Fig. 1, it is clear that there are geographical variations
in the incidence of Campylobacter contributing to geographical distribution within four
Governorates. The incidence of C. jejuni within three year from 2012-2014 was highest in case of
samples collected from Minya Governorate (9.6%) followed by Fayoum (7.3%) then Cairo (6.1%) and
finally Qalubiya Governorate (4.7%).

The incidence of C. jejuni within raw chicken meat samples was higher in case of samples
collected from Cairo Governorate (13.3%) followed by Minya (11.3%) then Fayoum (7.6%) and
finally Qalubiya (6%). The incidence of C. jejuni within chicken intestinal samples was higher in
case of samples collected from Fayoum Governorate (16.2%) followed by Minya (13.4%) then
Qalubiya (12.7%) and finally Cairo (9.1%). The incidence of C. jejuni within samples of Chicken
farms water was higher in case of samples collected from Cairo Governorate (17.4%) followed by
Minya (15.2%) then Fayoum (14.3%) and finally Qalubiya (12.9%).

It was also observed from the milk and dairy product examination that the incidence of
Campylobacter within unpasteurized raw milk samples was higher in case of samples collected
from Minya Governorate (3.2%) followed by Fayoum (3.1%) then Qalubiya (2.9%) and finally Cairo
(0.8%). The incidence of C. jejuni within Quraish cheese samples was higher in case of samples
collected from Minya Governorate (7.5%) followed by Fayoum (3.9%) while it is not detected neither
from Qalubiya nor from Cairo Governorates (0% in both of them). The incidence of C. jejuni within
Yoghourt samples was higher in case of samples collected from Minya Governorate (8.1%) followed
by Fayoum (3.9%) then Cairo (3.6%) and finally Qalubiya (2.4%). Finally, occupational human stool
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samples that was taken from workers come in contact with previous collected samples, it was
observed that the incidence of C. jejuni was higher in case of samples collected from Fayoum
Governorate (16.3%) followed by Minya (13.2%) then Cairo (7.3%) and finally Qalubiya (2.8%).

It was observed that all over four Governorates, the Incidence of Campylobacter jejuni among
the chicken intestinal samples was 260(38.2%) while it was 80 (40%) among the chicken meat
samples and it was 30 (30%) among the farms water samples (from chicken farms) on the other
hand it was 20 (4.5%) among the unpasteurized raw milk samples and it was 20 (7.7%) among the
quraish  cheese  samples  while among the yoghourt samples it was 40 (13.4%) and finally it was
80 (33.3%) among the Stool samples from occupational human workers.

The incidence of Campylobacter jejuni was high in case of samples collected from Fayoum
178(33.6%) and Minya Governorates 200(32.8%), respectively followed by Cairo Governorate
95(20.2%) then finally Qalubiya Governorate 57(9.2%).

This variations between four Governorates could be due to differences in geographical location,
study population, study period (Lengerh et al., 2013). Furthermore differences in weather between
Governorates; warm weather may have triggered recreational activities with enhanced exposure
to possible risk factors, for example consumption of undercooked chicken meat (Doorduyn et al.,
2010) or swimming in contaminated water (Dasti et al., 2010). In Germany, Campylobacter
incidence  peaks  both  in  rural  as  well  as  urban  areas  in  the  summer  (Schielke  et  al.,  2014).
In another study, the prevalence of C. jejuni varies in different part of Iran: Tehran, 8% (23);
Semnan, 9.8% (24) and Shiraz, 9.8% because of different reasons such as level of hygiene, nutrition,
weather and multi-cultural population in this city (Salehi et al., 2014). These data show similarity
to other studies in other developing countries such as China, Bangladesh, Thailand, Egypt, Jordan,
Nigeria (Coker et al., 2002) and Pakistan (Butzler and Skirrow, 1979) in which C. jejuni has been
a common enteropathogen.

Hygienic measures in low socio-economic localities maximizing the common routes of
transmission for campylobacteriosis by fecal-oral, person-to-person, ingestion of contaminated food
and waterborne, contact with contaminated poultry, livestock or household pets, especially feces
from puppies, kittens and birds (Humphrey et al., 2007).

A correlation between temperature and a number of campylobacteriosis cases has been
described before and may also explain the seasonal pattern of the disease with an incidence peak
in  the  summer  months,  which  has  been  described  for  many  countries  (Lal  et  al.,  2012;
Nichols et al., 2012). Contamination of broilers and chicken meat with Campylobacter tends to be
higher in the summer months; as it was found to be highest in August (Federal Institute for Risk
Assessment, 2010). Chicken at retail examined during a one-year study in Germany showed two
peaks  of  contamination,  one  from  February  to  March  and  the  second  from  July-August
(Scherer et al., 2006).

A  season  effect  for  Campylobacter  presence  is  generally  reported  in  the  literature
(Refregier-Petton et al., 2001; Bouwknegt et al., 2004). According to seasonal variations in this
study, the highest recovery rates of C. jejuni tends to be obtained during summer season (no = 56)
with an incidence of 8.4% followed by winter 37 (6.4%) then autumn 31 (6.2%) and finally it was
3.6% in spring (no = 22) as presented in Table 4 and Fig. 2. The reason for these seasonal variations
is still debated but may indicate a possible relationship between temperature and Campylobacter
survival and transmission of infection as stated by Patrick et al. (2004). Insects have been
frequently  implicated  in  this  seasonal  effect  of  Campylobacter  prevalence.  Insects  may be an
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important source of Campylobacter infection. In summer, hundreds of flies passed through the
ventilation system into the broiler house and the influx of insects was correlated with the outdoor
temperature (Hald et al., 2008).

Campylobacter jejuni account for the majority of human infections. Despite considerable efforts
there are still many gaps in our knowledge regarding optimal isolation and identification
techniques of C. jejuni. Identification to species level is hindered by variations in methodology and
the subjective interpretation of biochemical test results (Linton et al., 1997). Campylobacter
requires special growth conditions and is not able to multiply in an aerobic atmosphere, the
bacteria  may  survive  on  food  or  in  the  environment  for  several  days  (Robinson,  1981;
Skirrow, 1977). Additionally, the infective dose for humans is very low (Robinson, 1981). There are
also isolates with atypical phenotypes. For example, the differentiation of C. jejuni from C. coli
relies  on  the  ability  of  C. jejuni to hydrolyze hippurate (Roop et al., 1984), but certain atypical
C. jejuni strains fail to do so (Roop et al., 1984; Nicholson and Patton, 1993), rendering
identification based on this single test unreliable. These limitations might in principle be overcome
by the use of PCR-based genotypic methods.

The PCR assays were used in this study for rapid and definitive identification of C. jejuni to the
species level. Identification of C. jejuni on the species level is in usual relies on relatively few
phenotypic tests. For example, C. jejuni and C. coli are distinguished only by hippurate hydrolysis,
while E. coli and C. upsaliensis are distinguished by the weak catalase activity and sensitivity to
cephalothin of the latter species. Due to these limitations, clinical laboratories often report these
enteropathogens simply as Campylobacter species (Linton et al., 1997). Even when a rapid
hippurate hydrolysis phenotypic test is performed to identify C. jejuni isolates, significant difficulty
remains in the identification of any hippurate negative isolates, which could belong to other
Campylobacter  species  or  could  indeed  be  hippurate-negative  strains  of  C.  jejuni,  certain
hippurate-negative  strains, initially classified as C. coli, reacted against antisera raised against
C.  jejuni,  suggesting  that  these  strains  were  indeed  hippurate-negative  C.  jejuni  strains
(Nicholson and Patton, 1993). The PCR is a method which is definitive, reliable, easy to use and
are required to facilitate rapid identification of C. jejuni to the species level (Linton et al., 1997).
Several  PCR-based  assays  have been developed to facilitate the differentiation of C. jejuni from
C. coli. A previous study was done by El-Jakee et al. (2008) to detect C. jejuni isolates through
amplification of fragment at 589 bp specific for MapA gene.

In this study, Campylobacter isolates were confirmed to be C. jejuni through detection of MapA
gene. One hundred and fifty six C. jejuni isolates with an incidence of 6.2% were confirmed to
species level by polymerase chain reaction. high incidence of C. jejuni was recorded in chicken
intestine (12.8%) followed by Chicken farms water (12%), raw chicken meat (9.6%), occupational
human workers stool samples (8.4%) then raw milk (2%), Quraish cheese (1.7%) and finally it was
1.2% in yoghourt as shown in Table 3. Campylobacter jejuni isolates produced amplified fragment
at the expected position 589 bp. as shown in Fig. 2.

The percent of the compatibility between PCR technique and biochemical identification without
PCR was 100% in case of samples of raw chicken meat, chicken intestine and occupational human
workers stool. While it was 81.8% in case of raw milk, 81.3% in case of chicken farms water, while
in quraish cheese it was 62.5% and finally it was 26.7% in yoghourt. The overall compatibility was
88.5 % all over the study between both methods of identification.
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CONCLUSION
The  present  study  indicates  that  infection  caused  by  Campylobacter  species  was  very

frequent among the occupational human workers. Efforts should be undertaken to control
campylobacteriosis and to reduce infection risks. Prevention measures should include
strengthening efforts to reduce Campylobacter prevalence in farm animals and food as suitable
biosecurity measures to exclude Campylobacter. The development of supplementary on-farm control
strategies may be required to achieve predominantly Campylobacter negative flocks which in turn
will prevent campylobacteriosis. However, the carrying of Campylobacter into the human has yet
to be proven by genotyping confirmation of strains in the environment which subsequently result
in human colonization.

REFERENCES
Adak, G.K., S.M. Meakins, H. Yip, B.A. Lopman and S.J. O’Brien, 2005. Disease risks from foods,

England and Wales, 1996-2000. Emerg. Infect. Dis., 11: 365-372.
Allen, V.M. and D.G. Newell, 2005. Evidence for the effectiveness of biosecurity to exclude

Campylobacter from poultry flocks. Food Standard Agency Report, Commissioned Project
MS0004. http://www.food.gov.uk/sites/default/files/multimedia/pdfs/biocampy.pdf.

Allos,  B.M.,  2001.  Campylobacter  jejuni  infections:  Update  on  emerging  issues  and  trends.
Clin. Infect. Dis., 32: 1201-1206.

Bouwknegt, M., A.W. van de Giessen, W.D.C. Dam-Deisz, A.H. Havelaar, N.J.D. Nagelkerke and
A.M. Henken, 2004. Risk factors for the presence of Campylobacter spp. in Dutch broiler flocks.
Prev. Vet. Med., 62: 35-49.

Butzler, J.P. and M.B. Skirrow, 1979. Campylobacter enteritis. Acta Paediatr. Belg., 32: 89-94.
Butzler, J.P., 2004. Campylobacter, from obscurity to celebrity. Clin. Microbiol. Infect., 10: 868-876.
CDC., 2008. Division of food-borne, bacterial and mycotic diseases (DFBMD) listing. Centers for

Disease Control and Prevention, Atlanta, United States America.
Cardinale, E., J.D.P. Gros-Claude, F. Tall, M. Cisse, E.H.F. Gueye and G. Salvat, 2003. [Prevalence

of Salmonella and Campylobacter in retail chicken carcasses in Senegal]. Revue d’Elevage et
de Medecine Veterinaire des Pays Tropicaux, 56: 13-16, (In Indonesian).

Chatur, Y.A., M.N. Brahmbhatt, S. Modi and J.B. Nayak, 2014. Fluoroquinolone resistance and
detection of topoisomerase gene mutation in Campylobacter jejuni isolated from animal and
human sources. Int. J. Curr. Microbiol. Applied Sci., 3: 773-783.

Coker, A.O., R.D. Isokpehi, B.N. Thomas, K.O. Amisu and C.L. Obi, 2002. Human
campylobacteriosis in developing countries. Emerg. Infect. Dis., 8: 237-244.

Dasti,  J.I.,  A.M.  Tareen,  R.  Lugert,  A.E.  Zautner  and  U.  Groβ,  2010.  Campylobacter  jejuni:
A  brief  overview  on  pathogenicity-associated  factors  and  disease-mediating  mechanisms.
Int. J. Med. Microbiol., 300: 205-211.

Dijuretic, T., P.G. Wall and G. Nichols, 1997. General outbreaks of infectious intestinal diseases
associated with milk and dairy products in England and Wales 1992-1996. Commun. Dis. Rep.,
7: 41-45.

Doorduyn, Y., W.E. van den Brandhof, Y.T.H.P. van Duynhoven, B.J. Breukink, J.A. Wagenaar and
W. van Pelt, 2010. Risk factors for indigenous Campylobacter jejuni and Campylobacter coli
infections in The Netherlands: A case-control study. Epidemiol. Infect., 138: 1391-1404.

El-Jakee, J., N. Atta, A.S. Hakim, S. Syame and S. Omara, 2008. Validation of PCR for detection
of campylobacters isolated from chicken. Am. Eurasian J. Agri. Environ. Sci., 3: 748-753.

352



Res. J. Microbiol., 10 (8): 343-354, 2015

El-Sharoud, W.M., 2009. Prevalence and survival of Campylobacter in Egyptian dairy products.
Food Res. Int., 42: 622-626.

European Food Safety Authority, 2012. The European union summary report on trends and sources
of zoonoses, zoonotic agents and food-borne outbreaks in 2010. EFSA J., Vol. 10.
10.2903/j.efsa.2012.2597 

Federal Institute for Risk Assessment, 2010. Erreger von Zoonosen in Deutschland im Jahr 2008.
Bundesinstitut Fur Risikobewertung, Berlin.

Federal Institute for Risk Assessment, 2012. Erreger von Zoonosen in Deutschland im Jahr 2010.
Bundesinstitut Fur Risikobewertung, Berlin.

Girgis, S.A., S.S. Rashad, H.B. Othman, H.H. Bassim, N.N. Kassem and F.M. El-Sayed, 2014.
Multiplex PCR for identification and differentiation of Campylobacter Species and their
antimicrobial susceptibility pattern in egyptian patients. Int. J. Curr. Microbiol. Applied Sci.,
3: 861-875.

Hald, B., H. Skovgard, K. Pedersen and H. Bunkenborg, 2008. Influxed insects as vectors for
Campylobacter   jejuni   and   Campylobacter   coli   in   danish   broiler   houses.   Poult.   Sci.,
87: 1428-1434.

Humphrey, T., S. O’Brien and M. Madsen, 2007. Campylobacters as zoonotic pathogens: A food
production perspective. Int. J. Food Microbiol., 117: 237-257.

Hussain, I., M.S. Mahmood, M. Akhtar and A. Khan, 2007. Prevalence of Campylobacter species
in meat, milk and other food commodities in Pakistan. Food Microbiol., 24: 219-222.

Kapperud, G., G. Espeland, E. Wahl, A. Walde and H. Herikstad et al., 2003. Factors associated
with increased and decreased risk of Campylobacter infection: A prospective case-control study
in Norway. Am. J. Epidemiol., 158: 234-242.

Lal, A., S. Hales, N. French and M.G. Baker, 2012. Seasonality in human zoonotic enteric diseases:
A systematic review. PLoS One, Vol. 7. 10.1371/journal.pone.0031883 

Lengerh, A., F. Moges, C. Unakal and B. Anagaw, 2013. Prevalence, associated risk factors and
antimicrobial susceptibility pattern of Campylobacter species among under five diarrheic
children at Gondar University Hospital, Northwest Ethiopia. BMC Pediatr., Vol. 13.
10.1186/1471-2431-13-82 

Linton, D., A.J. Lawson, R.J. Owen and J. Stanley, 1997. PCR detection, identification to species
level and fingerprinting of Campylobacter jejuni and Campylobacter coli from diarrheic
samples. J. Clin. Microbiol., 35: 2568-2572.

Malik, H., A. Kumar, S. Rajagunalan, J.L. Kataria, Anjay and S. Sachan, 2014. Prevalence of
Campylobacter  jejuni and Campylobacter coli among broilers in Bareilly region. Vet. World,
7: 784-787.

Man, S.M., 2011. The clinical importance of emerging Campylobacter species. Nat. Rev.
Gastroenterol. Hepatol., 8: 669-685.

Megraud,  F.,  1987.  Isolation  of  Campylobacter  spp.  from  pigeon  feces  by  a  combined
enrichment-filtration technique. Applied Environ. Microbiol., 53: 1394-1395.

Nachamkin,  I.,  2003.  Campylobacter  and  Arcobacter.  In:  Manual  of  Clinical  Microbiology,
Volume  1,  Murray,  P.R.  and  E.J.  Baron  (Eds.).  8th  Edn.,  ASM  Press,  Washington,  DC.,
ISBN: 9781555812553, pp: 902- 914.

Newell, D.G. and C. Fearnley, 2003. Sources of Campylobacter colonization in broiler chickens.
Applied Environ. Microbiol., 69: 4343-4351.

353



Res. J. Microbiol., 10 (8): 343-354, 2015

Nichols, G.L., J.F. Richardson, S.K. Sheppard, C. Lane and C. Sarran, 2012. Campylobacter
epidemiology: A descriptive study reviewing 1 million cases in England and Wales between
1989 and 2011. BMJ Open, Vol. 2. 10.1136/bmjopen-2012-001179 

Nicholson, M.A. and C.M. Patton, 1993. Application of Lior biotyping by use of genetically identified
Campylobacter strains. J. Clin. Microbiol., 31: 3348-3350.

Park, S.F., 2002. The physiology of Campylobacter species and its relevance to their role as
foodborne pathogens. Int. J. Food Microbiol., 74: 177-188.

Patrick, M.E., L.E. Christiansen, M. Waino, S. Ethelberg, H. Madsen and H.C. Wegener, 2004.
Effects of climate on incidence of Campylobacter spp. in humans and prevalence in broiler flocks
in Denmark. Appl. Environ. Microbiol., 70: 7474-7480.

Pebody, R.G., M.J. Ryan and P.G. Wall, 1997. Outbreaks of campylobacter infection: Rare events
for a common pathogen. Commun. Dis. Rep., 3: R33-R37.

Rahimi, E., S. Sepehri and H. Momtaz, 2013. Prevalence of Campylobacter species in milk and
dairy products in Iran. Revue Medecine Veterinaire, 164: 283-288.

Refregier-Petton, J., N. Rose, M. Denis and G. Salvat, 2001. Risk factors for Campylobacter spp.
contamination in French broiler-chicken flocks at the end of the rearing period. Prev. Vet. Med.,
50: 89-100.

Robinson, D.A., 1981. Campylobacter infection. J. R. Soc. Promotion Health, 101: 138-140.
Roop, R.M., R.M. Smibert, J.L. Johnson and N.R. Krieg, 1984. Differential characteristics of

catalase-positive  campylobacters  correlated with DNA homology groups. Can. J. Microbiol.,
30: 938-951.

SPSS., 2007. Statistical package for social science version 16 PC software. Contractor/Manufacturer
is SPSS Inc., 233 South Wacker Drive, Chicago, IL., USA.

Saleha, A.A., 2004. Epidemiological study on the colonization of chickens with Campylobacter in
broiler farms in Malaysia: Possible risk and management factors. Int. J. Poult. Sci., 3: 129-134.

Salehi, M., Z. Bameri, S.S. Zahedani, M. Bokaeian and B. Mirzaee et al., 2014. Prevalence and
antimicrobial resistance of Campylobacter jejuni. Int. J. Infect., Vol. 1. 

Salihu, M.D., A.U. Junaidu, A.A. Magaji and Z.M. Rabiu, 2010. Study of Campylobacter in raw cow
milk in Sokoto State, Nigeria. Br. J. Dairy Sci., 1: 1-5.

Sambrook, J., E.F. Fritsch and T.A. Maniatis, 1989. Molecular Cloning:  A  Laboratory  Manual.
2nd   Edn.,   Cold   Spring   Harbor   Laboratory   Press,   Cold   Spring   Harbor,   NY.,   USA.,
ISBN-13: 9780879695774, Pages: 397.

Scherer, K., E. Bartelt, C. Sommerfeld and G. Hildebrandt, 2006. Quantification of Campylobacter
on the surface and in the muscle of chicken legs at retail. J. Food Prot., 69: 757-761.

Schielke,  A.,  B.M.  Rosner  and  K.  Stark,  2014.  Epidemiology  of  campylobacteriosis  in
Germany-insights from 10 years of surveillance. BMC Infect. Dis., Vol. 14. 10.1186/1471-2334-
14-30 

Skirrow, M.B., 1977. Campylobacter enteritis: A new disease. Br. Med. J., 2: 9-11.
Tauxe, R.V., M.S. Deming and P.A. Blake, 1985. Campylobacter jejuni infections on college

campuses: A national survey. Am. J. Public Health, 75: 659-660.
Van Looveren, M., G. Daube, L. de Zutter, J.M. Dumont and C. Lammens et al., 2001.

Antimicrobial susceptibilities of Campylobacter strains isolated from food animals in Belgium.
J. Antimicrob. Chemother., 48: 235-240.

Yuki, N., 2001. Infectious origins of and molecular mimicry in, Guillain-Barre and Fisher
syndromes. Lancet Infect. Dis., 1: 29-37.

354


	Research Journal of Microbiology.pdf
	Page 1

	jm.pdf
	Page 1


