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Abstract

This study was carried out for isolation and identification the bacteria causing appendicitis for 80 patients;
62 (77.5%) were males and 18 (22.5%) were females, who had undergoing appendicectomy in Hilla Teaching
Hospital. Their ages ranged from (1-40) years.

In the present study, E.coli was isolated in higher ratio (76.2%). Another types of bacteria were isolated
such as Staphylococcus epidermidis, non haemolytic Streptococcus and Pseudomonas aeruginosa about (10%),
(8.7%) and (5%) respectively.

E.coli represents the high percentage of bacteria in this study, therefore, we investigated the bacteriocin
production properties of E. coli strains. 40 (65.5%) of E.coli strains produced bacteriocin while 21 (34.4%) of
E.coli strains didn't produce bacteriocin.
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Introduction

Appendicitis is an inflammation of the appendix. The cause of appendicitis relates to
blockage of the inside of the appendix, known as the lumen. The blockage leads to increased
pressure, impaired blood flow and inflammation (NDDIC, 2004). Appendicitis occurs at any
age, it accounts for approximately 1% of all surgical operations. Although, it is rare in
infants, appendicitis becomes increasingly common throughout childhood, reaching its
maximal frequency between the ages of 10 and 30 years (Gorbach, 1998).

Bacteria play an important role in appendicitis (Forbes,1961; Rickett and
Jackson,1969). Rains and David 1984 found that the most common bacteria present in
appendix are a mixture of E.coli (found in 85% of cases), enterococci (30%) and non-
haemolytic Streptococci (30%). E.coli isolated in high percentage because it is known to
produce two types of bacteriocins, the first is colicin and the second is microcins (Braun, et
al.,2002). Colicin was first discovered by Gratia in 1925 as a highly specific antibiotic
produced by strains of E.coli and active against other strains in the same species (Gratia,
1925). Colicins are large molecular weight proteins with antimicrobial properties. They are
produced by strains of Enterobacteriaceae carrying specific plasmids called colicinogenic
factors (Morlon, et al., 1983). Bacteriocins of Gram negative bacteria generally exert their
action by adsorption to their specific receptors on the sensitive cells are translocated to their
targets within the cells (Koniski, 1982; Riley and Gordon,1996).

Colicin recognizes specific receptor on the surface of the sensitive cells, and destroys
them by different mechanisms (Chung, 2003). Despite their different mode of action, most
colicins have the same domain structures with N-terminal, central, and C-terminal regions. N-
terminal region of colicins is important for uptake of colicins into sensitive cells. A central
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region is involved in binding to the receptors in outer membrane and C-terminal region is
essential for exerting its activity (Tilby, et al.,1978). When colicin derivatives, mutated in the
uptake domain (N-terminal) and the receptor binding domain (central region), were
translocated into cells by induced permeabilization using osmotic shock, the derivatives
showed killing activity in vitro or in vivo (Tilby, et al., 1978; Braun, et al., 1980).

Material and Methods

Eighty patients (62 were males and 18 were females) undergoing appendicectomy at the
Hilla Teaching Hospital were included in this study. Swabs were taken from the appendix
fossa of all patients after sterilization the external surface of the appendix. The swabs were
cultured directly on blood agar, MacConkey and Nutrient agar. The agar plates were
incubated aerobically and examined after 24 hours. The bacterial isolates were diagnosed
microscopically and biochemically. The biochemical tests were included: catalase test,
oxidase test, simmon's citrate, mannitol fermentation, methyl red, voges-proskauer, motility
and indole production(Collee, et al.,1996).

Within the results E.coli was reported in high ratio. The production of E.coli bacteriocin
were investigated. To demonstrate their production: Stab inoculate multiple strains on
separate multiple brain heart infusion agar Petri-dishes, incubate at 37°c for 24 h. After
removing the cell growth with a sterile glass slide, residual cells on the agar surface are killed
by exposure to chloroform vapor for 30 minutes. Overlay each plate with one of the strains,
incubate again at 30°c for 24 h . After this process, the presence of bacteriocins can be
inferred if there are zones of growth inhibition around stabs(Chemie,2008).

Results

Between September/ 2007 and November/ 2007 appendicectomy was carried out on
(80) patients; (62)were males and (18) were females, the mean age was 6 (7.5%) years,
ranging between (31-40) years, the peak age group affected was (11-20) years comprising
36(45%) of cases (table 1).

Bacteria were isolated from 80 (100%) patients (table 2). The commonest bacteria that
isolated in the present study was E.coli 61(76.2%). The other Gram-negative bacilli isolated
was Pseudomonas aeruginosa. Gram-positive cocci were found less commonly and were
usually Staphylococcus epidermidis and non haemolytic Streptococcus. Out of 61
appendicitis E.coli strains, 40(65.5%) produced colicin and 21 (34.4%) non produced colicin
(table 3).

Table (1). The Incidence of Appendicitis According to the Age and Sex.

Age groups(years) | Female Male Total
1-10 2 7 9
11-20 9 27 36
21-30 6 23 29
31-40 1 5 6
Total 18 62 80

Table (2). Bacterial Isolates rate of Appendicitis.

Type of Bacteria No. & %
Escherichia coli 61(76.2)
Staphylococcus epidermidis 8 (10)
Non haemolytic Streptococcus 7 (8.7)
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Pseudomonas aeruginosa 4 (5)
Total 80 (100)

Table (3). Bacteriocin Production from E.coli Isolated from Patients of Appendicitis.

Production of bacteriocin No. & %
produced 40 (65.5)
Non produced 21 (34.4)
Total 61 (100)

Discussion

The present study revealed that the peak incidence of appendicitis is in the second and
third decades of life. Males and females are equally affected, except between puberty and age
25, when males predominant in a 3:2 ratio. Although appendicitis rarely occurs in infants, it
increases in frequency between 2 and 4 years of age, reaches a peak between 10 and 20 years
of age, and decreases after that. About of 80% of cases occur before 45 years of age. The
results of present study agree with the results of (Dale and Daniel, 2003; Kasper, 2005).

There are few reports of the bacteriology of appendicitis and the organisms have usually
been referred to the normal enteric flora. Gilmore and Martin(1974) found E.coli to be the
commonest organism isolated from the appendix fossa. Only 43 of the cultures 48% taken
during the operation were bacteria grown, and these were mainly E.coli. Furthermore,
bacteriologic analysis revealed that E.coli was the predominant species isolated (Juric, et
al.,2001). The results of present study agree with the result of (Juric, et al.,2001;
Vankemmelbeke, et al.,2005).

In this study, the colicin production was detected in 61 appendicitis E.coli strains. Forten
isolates 65.5% produced colicin. Previous studies performed in Lzmir with uropathogenic
E.coli strains, the rate of colicin production were found to be 23% and 22% (Gratia,1925;
Koniski, 1982).

McGeahie(1965) reported that 534 of E.coli strains isolated from the urine samples of
patients, 36.3% produced colicins. Davies, et al.,(1981) found that the colicinogenity samples
of hospitalized patients was 41%. Nowicki (1983) studied 400 uropathogenic E.coli strains
and found that 42.7% were colicinogenic. Waleh (1981) determined colicin production to be
15% in 653 uropathogenic E.coli strains.

The colicin production percentages reported for uropathogenic E.coli strains in those
studies were lower than the results of the present study 65.5%. The difference in the reported
frequencies of colicin producing strains may be due to differences in the characteristics of the
E.coli strains found in different countries during various periods (Morlon, et al.,1983).

Conclusions

Males are more affected with appendicitis than females.

The age group (11-20) is the most susceptible for appendicitis.

E.coli is the commonest bacterial isolates of appendicitis.

E.coli strains are considered good producer for bacteriocin that acts as spreader factor.
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