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Abstract

The present study identified virulence genes for existence of virulence genes increased the
serum survival (Iss) for determining the pathogenicity regarding E. coli in broiler chicks. The
results indicated that 45 (36.7%) of the 120 samples collected from dead and morbid broiler
chicks that have been infected with E. coli, and the difference between non-pathogenic and
pathogenic was investigated. Hemolysin production, motility, and the agglutination test have
been also shown to be positive. In vitro tests revealed that three isolates have been classed as
moderately, highly, and slightly virulent, based on their pathogenicity features. Broiler chicks
have been typified by the monovalent antisera had indicated that (31.74%) have been
identified as E. coli serotype O2. Slightly and highly pathogenic isolates have been responsive
to chloramphenicol, penicillin, gentamicin, and streptomycin, while moderately pathogenic
isolates have been only susceptible to the gentamicin and chloramphenicol. The use of the
PCR as a valid approach for detecting virulence genes resulted in an increase in serum
survival (Iss) in 15 (65.2%) of the total sample.
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Introduction

E. coli can be defined as a bacterium found in both human and animal digestive
systems. E. coli differs from the normal microbiota in the digestive tract of poultry, but
colonization regarding the respiratory tract through pathogenic strains of E. coli is linked to
the extra-intestinal disease. A few E. coli strains have virulence properties that are related to
host tissue. Serogroups, colonization, toxin production, iron uptake systems, serum
resistance, O antigene, defensins, LPS, some fimbrial adhesions, and the K capsule are only
a few examples (3). Those strains, known as Avian Pathogenic E. coli (APEC), were found in

retail foods such as pork, chicken, and turkey(1).

Colibacillosis can be defined as a serious bacterial disease that affects the
poultry industry (5). In poultry farms, APEC is the most common cause of colibacillosis (1) .
The contamination regarding the avian respiratory system with APEC produces respiratory
tract sores and septicemia. Septicemia, airsacculitis, pneumonitis, and coli septicemia or
colibacillosis are all symptoms of this infection (6).In these contaminations, the microscopic
organisms can enter the circulation system and become fundamental bringing about
colibacillosis (7). These days, avian colibacillosis is one of fundamental driver prompting

mortality and morbidity in poultry (8,9)

LITERATURE REVIEW

APEC is responsible for considerable financial losses in poultry productions (10) and
was linked to the extra-intestinal disorders in the humans because UPEC and APEC share
typical characteristics of virulence (11). The explicit DNA locales of APEC and the human
extra-intestinal pathogenic E. coli (ExPEC) have shown grouping homology in subtractive
hybridization experiments (12). Furthermore, existence of similar virulence genes in the
EXPEC as well as APEC strains suggested that APEC strains could be acting like zoonotic

pathogens and a repository of disease-causing bacteria(1).

On blood agar plates, hemolysin, released by most pathogenic strains of E. coli
generated cell-related lysin, which was recognized as an acceptable zone of lysis (13). The
significance regarding hemolysin criterions, notably a-hemolysin, stems from the fact that it’s
important for inflammatory chief to IL-6 and chemotaxins emission, setting the tone for
renal infection pathogenesis. Clinical researches have shown that E. coli virulence factors like
the hemolysin production and capability to test germicidal activity of serum impact

pathogenesis(14)

Two types of pilus which defined as virulent factor associated with pathogenic E. coli.
Type I pili are found predominant in chicken infected with pathogenic E. coli rather than P pili
(15). Early research linked 10 to 15 O-antigen-based serogroups (out of about 180 detected
in E. colij to human extraintestinal diseases. The growth of K and H antigen composition

resulted in more precise targets (16). Antibiotics agents have been used more frequently in
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the poultry and domesticated animal production industries for treating and
avoiding contagious bacterial diseases, as well as development advertisers at sub-remedial
levels in feeds, resulting in bacterial protection from antibiotics agents in recent years (17).
Treatment of APEC contamination mostly depends on antibiotics;however, the expanding rise

of medication obstruction makes treatment less effective (8)

02, 01, and O78 are the most common serogroups linked to colibacillosis, and their
prevalence varies by country and farm (18). Nonetheless, sero-groups don’t represent
virulence of strains, and so serotyping can’t be used as beneficial analytic tool (19). The link
between virulence and serotyping is also unclear, raising questionof whether E. coli
contaminations in poultry should be viewed purely opportunistic. (20) The pathogenicity
regarding E. coli strains is determined by many virulence-associated genes or pathogenicity.
Recent research has focused on sharing and type of virulence-related genes, in addition to the
link between virulence-related gene sharing and O serotypes (6). The key link between
pathogenicity and serum obstruction was Iss protein. The membrane attack complex (MAC)
statement is suppressed by the (Iss) gene (21). Interest in a variety of grouping arrangements
and phylogenetic analysis of (ISS) gene revealed that this trait was extremely well conserved
amongst most serogroups andstrains of APEC. Iss gene has been discovered in human
septicemic E. coli isolate and has been found to be more prevalent in the isolates of theAPEC
compared to it in isolates of E. coli from healthy birds, leading to the suggestion that (Iss) gene
and its outer membrane protein item may be utilized in order to identify and regulate APEC.
As a result, it could be a competitive gene for delivering a poultry colibacillosis
immunization (22). The Iss gene has long been known for its role in the virulence of EXPEC.
Iss was recognized as distinguishing feature of avian EXPEC, yet not human ExXPEC. (23). The
most widely accepted methodology for investigating EXPEC is genetic finding of virulence
genes via PCR (2). Those genes are usually found on plasmids and could be transferred to
other types of the bacteria through the conjugation. Col V plasmids, in particular, produce

virulence genes like the ompT, hlyF, cvaC and ISS (24).

EXPERIMENTAL PART

A total of 120 sterile cotton swabs have been taken from lesions (hock joint,
pericardium, liver, crop, air sac, cellulitis infection, ceca, and intestines) dead and diseased
broiler birds and inoculated in the Brain Heart Infusion (BHI) broth and oppressed for
bacteriological examination on the MacConkey agar and incubated during the night at a
temperature of 37°C for verifying lactose fermentation. In addition, lactose fermentation was
thought to be positive in isolates (25). API-20E framework (Bio-MEIREUX) was used for
performingbiochemical detection (26). Congo red restricting examination and hemolytic
activity serotyped and established its virulence (27). On a separate plate, each one of
the isolates was cultured and incubated at a temperature of 37°C, after incubation period.
Congo Red (CR+) colonies that appeared red were regarded positive, while Congo Red (CR -)

colonies which didn’t tie the color and remained dark or white have been termed negative.
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Motility test medium has been prepared as directed by Himedia manual instructions through
the addition of5 grams of sodium chloride, 10 grams of the tryptose, and 5 grams of agar to
1L of distal water and heating till boiling. The pH has beenaltered to 7.20, the medium was
loaded into screw-top jugs, autoclaved, then used right away. A bacterial culture was added
to the motility test medium. Following an incubation period at a temperature of 37°C, the
motility was measured. The occurrence related to diffuse development far from the inoculation
line and appeared to extend from the place of inoculation into agar like painting brush
revealed motility (28). The isolates of the E. coli have been propagated on the blood agar with
5% wahsed human blood erythrocytes for the hemolysis test. Colonies delivering obvious
haemolysis zones have been registered as hemolysin positive after being cultured at a
temperature of 37°C for 24 hours (29). The hemagglutination test was carried out as shown
in (30). The presence of type 1, P fimbriae has been quickly identified by existence or lack of
hemagglutination in absence or presence of mannose. Hemagglutination was identified by the
clustering of erythrocytes through microbe fimbriae in the presence of d-mannose. The direct
bacterial hemagglutination test-slide approach was used, as well as mannose-resistant
(MRHA) and mannose-sensitive (MSHA) hemagglutination. For full fimbriation, E. coli strains
have been inoculated into 1% supplement broth and incubated at a temperature of 37°C for
48 hours. Human blood group "O" red blood cells have been washed for 3 times in the normal
saline and suspended in fresh saline at a concentration of 3%. They were all used at the same
time. The testing has been conducted on concavity slide with multiple concavities. A drop of
red platelets (RBCs) suspension has been added to stock culturedrop, and the slide has been
shaken back and forth for 5 minutes at room temperature. The presence of clumping was
considered a sign of hemagglutination. The MSHA has been identified by hemagglutination
absence in parallel set where red cells were treated with drop of 2% w/v d-mannose (S.d.fine-
Chem tech, Mumbai) and a drop of broth culture. The existence of hemagglutination of 3% "O"

group human Red Blood Cells in presence of 2% mannose was used to detect MRHA.

Serological test was utilized for serotyping of E.coli O2 by utilizing Monovalent E. coli
antisera (S.S.I,Denmark) to distinguish the somatic antigen and performed by the bearings of
the maker: The E.coli isolate was grown on EMB agar medium not inhibit motility and
approximately20 pl of antiserum was connected on a glass slide, at that point the culturewas
moved to each drop of antiserum and mixed well. The measure of culture ought to be adequate
to give an unmistakable smooth turbidity.The slide was tilted for (5-10) seconds. The response
was perused with the naked eye through holding a slide in front of a source oflight against a
dark foundation (indirect illumination). A positive response was viewed as an obvious
agglutination. A negative response was industriousness of the homogenous milkyturbidity. A

later or frail agglutination was considered as negative (29).

Antimicrobial susceptibility testing has been performed in accordance with the
procedure for (31). Chloramphenicol, Ampicillin, Penicillin, Gentamicin, Streptomycin, and
Vancomycin discs were used for disc diffusion tests. A pure culture has been sub-cultured on

a nutrient agar in order to activate Bacteria and incubated at a temperature of 37°C for a
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period between 18 and 24 hrs, after which 3-5 colonies have been diluted in 0.85% of the
normal saline, and turbidity regarding activated growing culture has been changed to get
turbidity nearly identical to 0.5 McFarland measures. To remove overload inoculums from the
swab, sterile cotton swab has been submerged into balanced suspension and after
that rotated a few times solidly within tube wall over liquid level. The plunging swab streaked
the whole surface of a Mueller-Hinton agar plate. The anti-microbial discs have been
dispensed on the outside of inoculated agar plate for the use of thedisc. Overnight, the plates
were turned over and placed in a 37°C incubator. The inhibitory zone has been computed by
measuring dishunderside. Results have been compared to Bioanalys Co.'s base hindrance
measurement (Turkey). The CLSI principles were used to determine antimicrobial breakpoints

and interpretation(32).

PCR Amplification of Virulence-Associated Genes Iss. Primer 5.0 programming was used
to create the primers for PCR intensification (Table 1), which were based on
recently distributed sequences (33). Nanjing GenScript Bio-innovation Co. (China) produced
the primers. All of thestrains of E. coli and reference strains have been cultivated overnight
on LB agar plates at a temperature of 37°C. colonies of E. coli have been suspended in 500pL
of the deionized water then boiled for 10mins, then chilled on ice for 5 mins and centrifuged
at 10000xg for Smins, with supernatant utilized as a DNA template for amplification of
thePCR. 10pL of 2x PCR Master blend (which includes2x Taq DNA polymerase, 2x dNTP blend
and2x PCR Buffer) (TaKaRa), 1pL of the primer pair, 4pL of the template of the DNA, and 25
pL of deionized water Initial heat activation of five mins at a temperature of 95°C was followed
by 30 cycles of 30secs at 94°C, 30secs at Tm, and 45 secs at 72°C, followed by 10
min extension at 72°C. PCR products have been sorted by size on 1% agarose gel
electrophoresis with DL2000 DNA markers and seen on a UV transilluminator after staining

with ethidium bromide (6).

Tablel: primer sequences that have been utilized for the PCR amplification.

Target | Sequences size

genes pb

Iss F:ATCACATAGGATTCTGCCG 266 (Ewers et al.,
R: CAGCGGAGTATAGATGCCA 2005)
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Results and Discussion:

APEC strains result in a wide range of the illnesses in the birds and are responsible for
massive financial losses in avian industry. Until yet, various studies were conducted to better
understand the pathogenesis of APEC in order to perhaps design equipment that may prevent
economic losses that are caused by such strains (34).E. coli was divided into over 50000
different serotypes, only some have a potential to cause disease due to their pathogenicity
(29). E. coli's ability to result in extraintestinal illnesses is mostly dependent on
some virulence factors that help to make due under unfavorable environments. Many
methods for recognizing proof and detecting virulence to distinguish between non-pathogenic
and pathogenic E. coli, serovars that include old-style phenotypic cultural confirming
strategies and molecular approaches (14) that could also supply in as a new target in

medication and vaccine development (35).

According to standard isolation and detection methodology, the general detect E. coli
isolate was 45 (36.7%). This result has been consistent with those of both (36) who isolated
isolates of E. coli from dead chickens with colisepticemia (28.3%) and (14) who used
phenotypic virulence markers to determine that 100% of the isolates have been motile and
97% were hemolytic. In contrast to (20), who demonstrated that (63.60%) E. coli isolates have
been recovered from 110 of the collected samples ofbroiler, 95% were Congo red positive with
a mean of (36%). The CR binding activity test was used to distinguish between non-pathogenic
and pathogenic E. coli recovered in this research, and results have revealed that 23 out of 45
(51.1%) isolates have been CR+. This result is consistent with (37) which isolates (44.29%) for
Congo red binding activities of researched serotypes. On the other side, this resulted in

disagreement with (38) people who were Congo red positive (95%).

The end result of the motility test revealed that 10/23 (43.4%) of the E.coliisolates have
been motile. This assay has been used by Zinnah et. al., (39) to classify E. coli isolates from
various natural and ecological sources. In addition, all 448 E. coli isolates have been shown
to be motile, mediated by flagella, which is one of the virulence determinants for E. coli
pathogenicity. In contrast to (41) who found that (97%) of E. coli have beencapable of
creating hemolysis, and (20) who found that (92.9%) Enterotoxigenic E. coli (ETEC) have been
detected, the present work found that 8/23 (34.7%) of E. coli were able to produce hemolysis.
In keeping with our findings (42) that 44.60% of clinical E. coli isolates have been hemolytic.

Furthermore, hemolysin is frequently produced for more serious infections(43).

For hemagglutination test, the present investigation showed that only 3/23(13.04 %) of
test was sure. This outcome was in agreement with Maurer et.al.,(44) and Knobletal,(45)
revealed that (26%)has demonstrated adhesion capability.And disagreementwith (46) who
expressed that (73%) for adhesion.

The O2 monovalent antisera that were utilized in this researchexposed that 10 out of
23 tested isolates (43.47%) were distinguished as E. coli serotype O2,whereas the other

13(56.52%) isolate were uncertain and we considered them as untypable. This result similar
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to investigation of Knobl et.al., (2004),who revealed that the most common, which
represent(62%) of strains. Serogroups 02, 021, and 078, regularly found in poultry
influenced by the colibacillosis and disagreement what was recently distributed by (26) that
Serotype O2 with(4.55%)many examinations proved that serotyping can't be utilized as a
particular effectiveindicativetool, since it doesn't reproducestrains’virulence. It might be
utilized distinctly to describe strains. APEC O78, O2 and O1 are the most common serogroups

in numerous countries (11).

Exact pathogenesis of APEC isn't obviously characterized, and choice specific virulence

factors are additionally not known for APEC control and, recognition is difficult (22).

Antimicrobial sensitivity testing of the three (mid, highly, and less) virulent E. coli
isolates revealed that the slightly andhighly virulent isolates have been susceptible to
Gentamicin, Chloramphenicol, Streptomycin andPenicillin, while the mid virulent isolate has
been susceptible to the Gentamicin, Chloramphenicol,Penicillin, and Streptomycin. Table 2

shows the results.

Table (2):The results of antimicrobial sensitivity test of the three isolates.

Antimicrobial References Highly Mid Slightly
agent virulent virulent virulent
isolate isolate isolate

Chloramphenicol 218 29 30 30
Ampicillin > 14 0] 0 0
Penicillin >13 19 0 16
Vancomycin =1 0] 0 0
Streptomycin >15 17 0 18
Gentamicin >15 20 20 20

This result was in agreement with that of (47) who expressed that antibiotics example
different according various isolate, time and improvement of multiple drug resistance amongst
various bacteria samples. In this manner, this can bring about the disappointment of the
possibility of antibiotictreatment because of the occurrence of various isolate in the mean
time. The best avian colibacillosis treatment that has been brought about by APEC strains for
the most part relies upon the utilization of antimicrobials. In any case, increasing protection
from seriously significant antimicrobials, for example, third-generation fluoroquinolones and
cephalosporins is presently a day normal in E. coli from the source of thepoultry.These
protections can be transmitted to people by means of the food supply. A few investigations
have shown that the E. coli populace of broilersmay be transferred for antimicrobial resistance

genesby mobile genetic elementto the people by food(1).

The present work used molecular apparatuses for detecting the (Iss) gene, whose role is

to mediate the resistance of thebacteriato serum's complement. The results indicated that 15
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(65.2%) of pathogenic E. coli have been positive for the studying gene. The frequency of the
Iss that had been detected in this study has been in agreement with that found by Pfaff-
McDonough et. al, (48) with (77%) and (20) (73.8%), respectively. The high frequency reveals
the function of Iss, which allows E. coli to avoid host defense, increase, and distribute, thus

advancing disease improvement(46).

Clermont et al. (49) discuss the possibility of commensal bacteria obtaining virulence
genes. Dziva and Stevens virulence genes for Iss allow intestinal commensal E. coli to evolve
into APEC, capable of contaminating extra-intestinal sites (36). The ISS quality has not been
only more common in APEC than in AFEC, but it has been observed as well in different

serotypes from a variety of the geographic areas (50).

This investigation also revealed presence of the virulence genes that have been linked
with the APEC strains in the E. coli, which indicate the presence of potential reservoir of
virulence-related genes in this population. Virulence-associated genes or pathogenicity
islands have recently been discovered in a number of pathogenic bacteria, and this could be

linked to development of the bacterial virulence.

Conclusion:

e In poultry, E. coliis a typical part of the microbiota, and pathogenic E. coli strains colonizing

respiratory tract are linked to extraintestinal illness.

e E. coli's capability to produce extraintestinal infections is mostly dependent on various

virulence factors that allow the bacteria survive in harsh environments.
e 02, O1, and O78 are the most common serogroups linked to colibacillosis.
e The first link between pathogenicity and serum resistance was the Iss protein.

e Using antimicrobials is crucial in treating avian colibacillosisthat results from the strains
of APEC.
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