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Abstract 
This study was conducted in order to identify of Campylobacter spp. As a causative agent of 
diarrhea in children using routine laboratory diagnosis (direct and culture methods) in 

comparison with polymerase chain reaction (PCR) technique as a confirm diagnostic tool.A 
total of 100 children stool samples were collected from both sexes at ages less than two years 

olds suffering from diarrhea who admitted the maternity and Pediatric Teaching hospital in 
Al-Diwaniyiah Governorate from December 2007 to August 2008.Based on the clinical and 
laboratory diagnosis, results revealed that the percent of Campylobacter isolation was 8% 

included C. coli and C. jejuni for children samples. In addition, the results haven't revealed 
any statistically significant (P≥0.01) between the rate of infection and sexes, while there was 

a statistically significant (P≤0.01) between these rates and ages, where it noted that patients 
(>1) years old were more prone to infect with Campylobacter spp. exposure to infections.The 
results revealed that the PCR positive samples contained one band of amplified DNA with 

molecular weight (816 bp) after electrophoresis and examined under UV- transilluminator. 
The study also showed that the sensitivity and specificity of PCR technique were 40% and 

100% respectively for examination children samples, when compared with direct 
examination, but were with culture method were 33% and 100%; respectively in children. 

Introduction 
The thermophilic species of 

Campylobacter are one of the most 

important bacterial causes of acute 
diarrhea disease in human. Studies by the 
world health organization (WHO) have 

included them among emerging food-
boring pathogens, infect, their incidence 

in European countries almost doubled 
between 1985 and 1998. Campylobacter 
species are carried in the intestinal tracts 

of a wide variety of wild and domesticated 
animals (1). Although C.jejuni is a major 

etiological agent of human enteritis other 
Campylobacter species, such as C. fetus 
subsp. fetus (2), C. hyointestinelis (3) and 

C. upsaliensis (4) have been implicated as 
minor causes of human gastroenteritis.The 

Epidemiological studies of 
Campylobacter demonstrated that the 
ingestion of contamination water or food, 

or directed contact with infected animals 
is the most important sources of human 

infection (5).In microbiology , DNA 
amplification using polymerase chain 
reaction (PCR) has allowed great progress 

to be made in the rapid and accurate 
diagnosis of infection due to organisms 

that and are not cultivable by in vitro 
means , that require selective media and 
have 1-6 day incubation times or for 

which culture is too in sensitivity (6).One 
of first studies on application of PCR, the 

diagnosis of Campylobacterosis from 
stool samples was done with amplification 
target of 816 base pairs (bp). The data of 

PCR yielded few false positive and was 
impressive in its ability to distinguish 

Campylobacter spp. from embryonic fluid 
of abortion embryonic (7). As alternative, 
molecular amplification techniques can 

provide highly sensitive and specific 
method for the detection identification and 

characterization of fecal samples 
including Campylobacter spp. and 
numbers of PCR assays that involve DNA 

amplification have been developed (8,9). 
In Iraq, up on our knowledgement, no data 

are available to identify of Campylobacter 
spp. from stool and fecal samples using 
PCR technique.  
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Material and methods 
Samples collection                  

A total of 100 children stool samples 
were collected who attended to 

Gynecology and Pediatric Teaching in 
Diwanyiah governorate. During the period 
from December 2007 to January 2008.All 

children patient had clinical sign such as 
fever, weight loss, diarrhea and bloody 

diarrhea .The mean of their age of 
children from 21 day to 2 years from both 
sexes and different residency.One gram of 

stool was taken after prepared of peptone 
water in sterile test tube and putting in test 

tube containing 3ml of peptone water in 
sterile condition then closed the test tube 
and transported to laboratory during 3-6 

hour (10).The healthy children 10 (males 
and females) were also studied as control 

as clinical examination showed by 
clinician specialist, stool samples were 
taken from each subject.                                                                                                               

Isolation and identification of 
Campylobacter 

The digestive samples were high 
contamination, so this contemn decreasing 
by culturing on selective media contain 

antibiotics to prevent the growth bacteria 
and antifungal to prevent growth of fungi 

(Trimethprim (5 mg) ,Vancomycin (10 
mg), Nystatine (1 IU), Cephalothin  (15 
mg) and Ketacanzol (1 mg )) \L  from 

culture media (11).According to the 
routine diagnosis  procedures 

recommended by (12 , 13 ,14).After 
culturing samples on Brucella agar and 

Columbia agar at 37Cº for up to three 

days in microarophilic condition and 
samples were centrifuged of 6000 rpm for 

15 minutes, then the sediments were 
collected after discarding the supernatant. 
The sediments was transferred to 

eppendrof tube and stored at -20Cº if not 
immediately processed (15). 

Solutions and buffers  
-Tris acetic acid EDTA buffer (TAE-50 
X)  and TAE (1X) 

This buffer was prepared by  according to 
recommended (16). It was used in 

electrophoresis. 
 -DNA Loading dye (bromophenol 
blue)(16). It was used in electrophoresis. 

-Ethidium bromide (0.5%) (16). It was 
used in electrophoresis. 

 -Agarose gel preparation (16).                                                                            
PCR detection method 
I. DNA extraction and purification.   

A direct homogenized stool, and colony 
isolated of Campylobacter spp. were used 

in DNA extraction protocol as follows; 
according to manufacturing company 
instructions((Promega ., USA).   

II. Polymerase chain reaction technique 
(PCR)                      

 he P   a plification was perfor ed 
using assay based on repetitive sequence 
1 s r    frag ent, the pri ers  orwared 

(  -AAT CTT GCG CAA TGG GGG AA-
3´) and Revers (5´-GGC CAT CAT GAT 

GAC TTG AC -3´), (17).   

 

Table (1):Oligonucleotide primer sequences used for PCR amplification of purified DNA of 
Campylobacter spp. 16S rRNA fragment. 

TA** TM* Length Primer sequences Primer 

 
55 

 

 
60 

 

20 
 orward (  -AAT CTT GCG CAA TGG 

GGG AA-3´) 
1s¹ 

 

55 

 

06 

 

20 

Reverse (5´-GGC CAT CAT GAT GAC 

TTG AC -3´) 

 

1s² 
  * Melting temperature 
** Annealing temperature  
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DNA amplification protocol as follows; 

according to manufacturing company 
instructions ( PCR detection kit ,Genekam 

Biotechnology AG. Germany).  
Statistical Analysi 

     All results were analyzed statistically 

by Chi-square (X²) test at the level of 
significant when P-value < 0.01.The 

specificity, sensitivity and diagnostic 
accuracy of the results (18).  

Results 
Clinical disease      
      Most patients were presented with 

manifestation of Campylobacterosis 
included diarrhea with or without blood, 
fever, abdominal pain and body weight 

loss. The main steps of disease diagnosis 
were based on the clinical and laboratory 

diagnosis regarded the last line for the 
diagnosis of the disease which depends on 
the clinical signs and symptoms related to 

Campylobacterosis. 
Laboratory diagnosis   

Direct examination       
     The direct examination of stool 
samples using hanging drop slide revealed 

the crock screw motility while the Gram's 
stain prepration showed the G-ve coma 

shape, small curved and seagull-winged 

shape. Out of 50 cases of study group 
(children patients), 20 cases (40%) gave 

positive direct microscopic examination, 
Figure (1). 
Culture method  

     The colonies of Campylobacter spp. 
were large or drops dirty watery colonies 

on Columbia agar and Brucella agar with 
standard antibiotic concentration rate, In 
children patients were  9 cases (18%) gave 

positive results. Figure (2). 
Biochemical tests                                 .                                                                     

Campylobacter –like colonies on the 
Columbia agar and Brucella agar plates 
were subjected to further biochemical 

tests. The species were identified by 
performing the following test:  Table (2).                                                                     

 
Table (2). Identification of Campylobacter isolated from stool of children based on specific 

biochemical. 

Campylobacter spp. 
 
Test 

 
 
C .coli 

 
 
C .jejni 

Indole 
 
– 

 
– 

Urease 
 
– 

 
– 

Catalase 
 
+ 

 
+ 

 
H2S production  on TSI 

 
+ ⁄ – 

 
– ⁄ – 

 
Hippurat hydrolysis 

 
– 

 
+ 

Growth 

 
42C° 
 

 
+ 

 
+ 

 
1% glycine 

 
– 

 
– 

 
3.5% Nacl 

 
– 

 
– 

Total of 
isolation 

 
Childr 

 
4 

 
5 
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Figure (1). Gram stains appearance of Campylobacter spp. from colony  on primary isolation 

plate. Note seagull and curved forms. 
 

 
 
 

 
 

 
 
 

 
 
 

 
 

  
Figure (2).Colonies of Campylobacter spp. growing on Columbia and Brucella agar. 

      

Based on the direct examination, the 
percent of Campylobacter spp. 

examination were (24%, 24/100) of stool 
samples of infected children, while the 

percent of isolation on Columbia agar and 
Brucella agar were (9%, 9/100) of stool 

samples of infected children Table (3).  

 

Table(3). Frequencies of Campylobacter spp. Infection among diarrhea patients using routine 
test and PCR technique comparison  with control group.  

 
No. of case 
Using PCR 

 
No. of case 
Using Culture 

  
  No. of case 
Using D.M.E. 

 
       Groups  
 

 
        Test           Culture Direct 

% No. % No. % No. % No. 

33.3 3 16 8 18 9 40 2 Children 

0 0 0 6 0 0 6 6 Control group 
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PCR technique                                                                                         

     The DNA of all isolates was extracted 
and purificated by using genome DNA 

purification kit. The results were detected 
by electrophoresis on 1% agarose gel and 
exposed to U.V light in which the DNA 

appear as  compact bands (figure3).                  
     The results of PCR amplification 

which was performed on the DNA 
extracted from all the studied isolates 

confirmed by electrophoresis 

analysis. By this analysis the 

strands of DNA which are resulted from 

the successful binding between specific 
primers and isolates extracted DNA. 

These successful binding appear as single 
band under the U.V light using ethidum 
bromide as a specific DNA stain. The 

electrophoresis also used to estimate DNA 
weight  depending on DNA marker (100 

bp DNA ladder) and the result of this 
estimation revealed that the amplified 
DNA of 816 bp  (Figure4).                         

.                                                
                                       

 
 
 

 
 

 
 
 

 
 

 
 
 

Figure 3: Total genomic DNA extracted from sample using 1% agarose gel electrophoresis. 
 
                                                 1              2              3            4               5             6               7                  

    
 
Figure 4: Polymerase chain reaction (PCR) amplification of an 816 bp fragment of 16S r RNA. Line 
1,2 positive specimens, line3 positive control, line 4 negative control, line 5,6 negative specimens, 
line7, 100 bp ladder. Amplification samples was directly loaded in a 2% agarose gel containing 0.5 
 g⁄ l ethidiu  bro ide with adding loading buffer in electrophoresis.              

  

Relationship between PCR and culture 
media in children 

     Out of 9 cases from Campylobacterosis 
that gave positive on culture media, there 

were 3 cases (33.3%) were positive for 
PCR detection and 6 cases (66.7%) were 

negative for PCR detection. Out of 41 
cases that gave negative in culture media 

lamormorhC  

AND  

– 

+ 

DriCplpmA 
AND 
(816 bp) 

– 

+ 
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detection were 0 (0%) positive PCR 
detection and 41 cases (100%) gave 

negative for PCR detection. There were 
non-significant differences (P-value 

>0.01) between the PCR and culture 
media methods in diagnosis 

Campylobacter spp. Table (4).                                                                                        

 
Table (4). Relationship results between the PCR method and culture method of 

Campylobacter spp. cases . 

X2 and 
P-value 

 
Total 

PCR method 
 
Tests 

-ve +ve 

X2 =4.787 

P > 0.01 
Significant 

% No %    No.    % No. 

100 50 
66.7 6 33.3 3 +ve Culture 

method 

 100 41 0 0 -ve 

 
Evaluation of the results of culture media 
and PCR methods. 

Three methods were used for the detection 
of the etiological agent of Campylobacter 

spp. in the children stool samples, culture 
(stool) and PCR detection the study 
regards the culture method as the gold 

standard test to other methods. 

Culture method versus PCR results in 
children. 

From 3 positive patient confirmed by 
PCR,3 patient were positive by culture 

method, so the sensitivity, specificity, 
PPV, NPV and accuracy rate of PCR were 
(33%, 100%, 100%, 87% and 85%) 

respectively. (Table 5).                                      
 

Table (5).Validity of culture results media Campylobacter spp. confirmed with results of 
PCR. 

 

Total    

PCR method  

Test            -ve +ve 

9 0 3 +ve  
Culture 

method 41 41 0 -ve 

50 47 3 Total 

       

PCR method 
Sensitivity =33% 
Specificity=100%                

 Accuracy rate =85%                 
  PPV=100%                           

NPV=87% 
 

Discussion 
     Diarrhea frequent runny or watery 
bowel moments (poop) is usually brought 

on by gastrointestinal (GI) infections 
caused by viruses, bacteria or parasites. 
The specific germ that cause diarrhea can 

vary among geographic regions depending 
on their level of sanitation, economic 

development, and hygiene (20). In 
undevelopment countries with poor 

sanitation or where human waste is used 
as fertilizer often have out breaks of 
diarrhea when intestinal bacteria or 

parasites contamination crops or drinking 
water, whereas in development countries, 
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including the United States, diarrhea out 
breaks are more after linked to 

contaminated water (20). In this study, we 
found that Campylobacter spp. infection 

in Al- Diwaniyiah Governorate 
considered one of causes of diarrhea in 
children have age less than of one years 

old, Campylobacter bacteria are one of 
etiologic agent of diarrhea which infect 

infants and young adults are most 
commonly affected by these infections, 
especially during the summer, (21), a 

source of drink water contamination if 
untreated, supplies person to person 

contact in places such as child-care 
centers, or "food poisoning" (when people 
get sick from improperly processed or 

preserved foods contaminated with 
bacteria) (20).According to the child-care 

centers or "food poisoning", (children 
suffering from diarrhea) from 24-48 hour 
should be examined by direct 

microscopically detection and culture 
method because the clinical signs and 

symptoms of enteritis are not specific to 
any causes such as bacteria, virus and 
parasite caused diarrhea. Analysis of 

Campylobacter spp. is usually performed 
by direct plating on selective media or by 
enrichment followed by cultivation on 

solid selective media (22).Enrichment 
may be required if the bacteria are present 

in low numbers or have been damaged by 
environmental stresses such as 
temperature changes, nutrient deprivation, 

dehydration or exposure to atmospheric 
oxygen, whereas direct culture is 

recommended for samples in which a high 
level of Campylobacter is suspected 
(23).The documented finding is consistent 

with another study by (24) who found 
Campylobacter in all age of human but 

the infection more dangerous in late 
childhood and the infection top rate in 
summer season.  Consequently, there is a 

pressing need for a rapid and accessible 
diagnostic method that could be applied 

directly on clinical samples in order to 
identify the many species of 
Campylobacter isolated in the 

microbiology laboratory.There was 

significant relationship between the 
culture media results and the age of the 

patients, many are due to the same reasons 
with direct microscopic examination.A 

number of unanswered questions 
regarding the development of molecular 
technique in the clinical laboratory for the 

diagnosis of  Campylobacterosis have yet 
to be addressed: (i) which method should 

be used for extraction of Campylobacter 
DNA; (ii) which specimens should be 
tested; (iii) whether Campylobacter 

specimens should be tested after 
decontamination; (iv) which criteria for 

sensitivity, specificity, speed simplicity, 
and clinical relevance are required; and 
finally, (v) should a positive internal 

control always be used with molecular 
method of this sort, and specifically, 

should this control be added to the 
sample, preparation at the very start of the 
process to determine the efficacy of the 

sample preparation and amplification 
procedure (Fermer and Engvel, 1999).The 

aim of our study was to try to answer 
several of these questions. The present 
PCR protocol permitted fast reliable 

identification of Campylobacter spp. 
within 4 hour of detection of suspicious 
colonies on agar plates. Furthermore, the 

method can also be useful for the rapid 
detection of Campylobacter in different 

samples. Specificity, sensitivity and speed 
of PCR test in diagnosis of 
Campylobacter shown in this study should 

encourage the use of this method in 
routine diagnosis of Campylobacter we 

compared the performance of various test 
in different clinical samples for diagnosis 
of Campylobacter spp. PCR showed the 

high specificity as compared to other tests 
and was supported by other studies (26).In 

this study showed a high PCR specificity 
in comparison with other testes that used 
in detection of Campylobacter 

spp.Various molecular sassy based on 
polymerase chain reaction (PCR) 

amplification may provide an alternative 
to culture methods for the detection of 
Campylobacter spp. directly in clinical 

specimens. The finding of Campylobacter 
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DNA in stools from a large number of 
patients with diarrhea suggests that 

Campylobacter spp.  other than C.jejuni 
and C.coli may account for proportion of 

cases of acute gastroenteritis in which no 
etiologic agent is currently identification 
(27). this study, PCR was used to 

diagnose Campylobacter spp. by two 
ways; firstly by diagnosis the 

Campylobacter spp. microscopically by 
direct examination, culturing on selective 
media and biochemical tests, then the 

results of conventional methods were 
confirmed with results of PCR technique. 

These results were compared with second 
way of diagnosis of Campylobacter 
(which taken directly from stool cases 

have Campylobacterosis infection) and 
diagnosed directly by PCR diagnosis. 

When results analyzed, we found a high 
specificity result in PCR method in 
comparison with direct routine work and 

PCR. This is agreement with other studies 
such as (28) and (29). In this study, there 

was significant relationship between the 
direct microscopic test and PCR test in 

children infection and in broiler but there 
was no-significant relationship between 

the culture test and PCR test, presumably 
in culture test this bacterium very 
sensitive to environment stress and loss 

during culturing and gave false results the 
results agreement with (6).In the present 

study, the PCR test to isolation of 
Campylobacter spp. from direct stool 
samples was had high sensitivity and 

specificity while used the PCR test to 
isolation Campylobacter spp. the 

sensitivity and specificity less then direct, 
Enrichment may be required if the 
bacteria are present in low numbers or 

have been damaged by environmental 
stresses such as temperature changes, 

nutrient deprivation, dehydration or 
exposure to atmospheric oxygen and loss 
during culture, this results agreement with 

Fermer and Engvall (25). 
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