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The study included the collection of 150 samples, 110 samples of them were
keratitis and 42 samples were wounds.42 isolates were obtained and diag-
nosed as P. aeruginosa 28 isolates (%25. 45 ) from keratitis and 12 isolates

(%28.57) from wound swabs. Biochemical tests diagnosed all bacterial iso-
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INTRODUCTION

Pseudomonas aeruginosa is the most virulent bac-
terial species of the eye due to the use of contami-
nated contact lenses or eye injury or eye surgery.
Bacteria cause diseases ranging from central kera-
titis to hypopyon and iris inflammation, dacryocys-
titis, endophthalmitis, panophthalmitis and neona-
tal ophthalmia. The spread of bacteria in the eye
occurs quickly within 24-48 hours and the break-
down of the internal parts of the eye may lead to
blindness (Qarah, 2004).

It was observed that virulent strains of these bac-
teria could cause damage to the cornea for their
ability to produce a larger amount of hemolysin
measured by non-virulent strains. It has been
found that the inflammation of the cornea can be
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caused by the enzymes of the status of proteins
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(Proteases), including the enzyme Elastase, which
is released during the infection of these bacteria to
the cornea of the eye (Kloevekorn et al., 2004).

Bacteria can produce a number of Proteases, such
as Basal Protease, Elastase, Staphylolytic Protease
(LasA) and protease 1V, in addition to their produc-
tion of the blood-thin, heat-sensitive and heat-sta-
bile Hemolysin enzyme, Phospholipase C, and sev-
eral types of toxins, including external enzymes T,
S, U (Exoenzymes, and Exotoxin A) (Cowell et al,
2003), all of which are important factors in inflam-
mation of the cornea, Or damaged corneal tissue
when injected into the eye alone or through the
bacteria produced (Mariencheck et al., 2003).

LPS contributes to the pathogenesis of bacteria,
where its presence as a bacterial product leads to
an increased inflammatory response of the host in
the cornea (Kbatri et al., 2002).

Alginate is another associated agent that protects
bacteria from the body's defences such as lympho-
cytes and phagocytes. And the ciliary movement of
the respiratory tract and the antibodies and com-
plement (Head & Yu, 2004)

The biological membrane is a developing layer of
the microorganism on smooth surfaces and ad-
hered to by the secretion of sugars and sugary pro-
teins (Head & Yu, 2004). Studies have shown that
lactate is a bacterial method that helps in adhesion,
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where it can bind to glycosphingolipids (GSL) re-
ceptors in a similar way to ligation (Lyczak et al,
2000). In corneal injury (Zolfaghar et al, 2003).

Hemolysin is an important factor in the virulence
of these bacteria. It is composed of several types:
Rhamnolipid, Phospholipase and Lecithinase,
which have been observed to act as refractory lipid
crackers and Lecithin. The bacteria produce Phos-
pholipase C, which most studies indicate is an in-
significant ferocity factor in causing damage to the
eye. This is due to the ability of the mutant bacte-
rium isolates (not producing this enzyme) to cause
corneal injury; (Zhu et al, 2004).

Other external virulence factors of P. aeruginosa
are exotoxin A. Pillar Hobden (2002). Another type
of exogenous toxin is Exotoxin T, which is more vir-
ulent in the inflammation and development of the
cornea because it has an anti-internalization effect
from which the bacteria produced in the cornea
can resist the phagocytic process by immune cells
(Geiser et al,, 2001). One study indicates that bac-
terial isolates isolated from keratitis have an effec-
tive efficacy of external T lymphocytes of 49%
(Lombholt et al, 2001). This has a major role in the
development of corneal disease (Ellen et al., 2003).

Exotoxin S is one of the strains of P. aeruginosa that
has the efficacy of ADP-ribosylating activity of var-
ious nucleotide proteins (Geiser et al, 2001).
Thirty-eight percent of isolated isolates from ulcer-
ative keratitis was found to be the result of this
toxin (Winstanley et al,, 2005).

The high-productivity bacterial isolates of Prote-
ases can analyze mucus, while non-producing en-
zymes cannot analyze mucus, which is the primary
barrier of the cornea, which protects the epithelial
layers beneath the bacterial attack. Both elastase
And Protease 1V have a higher susceptibility to mu-
cus analysis than baseline protease (Marquart et
al, 2005). Several studies suggest that protease en-
zymes such as Elastase and basal protease have the
potential to inhibit the function of many cells that
play a role in immune response such as TCLs, Nat-
ural Killer (NK) and PMN (Twining et al, 1993).
The inflammation of the cornea caused by the bac-
teria P.aeruginosa Inflammatory inflammatory
cells with rapid tissue crash and that this injury can
lead to the hole of the cornea, and injuries within
the eye, the crash of the iris, and the darkness of
the lenses, and finally cause inflammation of the
soles of the eye (Endophthalmitis) (Twining et al,
1993).

The corneal infection of the cornea is rapid and of-
ten results in vision damage due to scarring in the
cornea. Liquefactive necrosis is associated with se-
vere ulceration and corneal puncture (Ayelet et al,
2006).
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The mucous membrane is the first barrier between
the external environment and epithelial cells of the
cornea under the membrane. Thus, the mucosal
decomposition (Mucin), which is the main compo-
nent of the lacrimal membrane mediated by bacte-
ria, is one of the virulent factors that should be pos-
sessed by the isolates that cause the eye injury. Of
the cornea is the increased adhesion of the bacteria
to the surface of the cornea. Proteases are not pro-
ducing proteins that cannot analyze mucus, i.e., the
ability of bacteria to consume mucus coupled with
the susceptibility of bacterial isolates to the pro-
duction of proteases (Aristoteli & Willcox, 2003).

The last stage of bacterial pathogenesis is spread
by invading the bloodstream. The bacteria that
help to spread are resistant to thrombocytopenia
and polysaccharide. Proteases also inhibit the com-
pliment, Immunoglobulin G (IgG), Interferon (IFN),
Tumour necrosis factor (TNF) and other cytokines
(Fleiszig et al., 1997).

Of the other enzymes affected by the bacterial in-
fection Hohal Cathepsin where it was found that
the enzymatic efficiency of many types of it in-
creases when the cornea is infected with bacteria,
and the peak of the increase in effectiveness ap-
pear after 6 days of injury, in the cornea sound is
expressed only in Cathepsin epithelial tissue, while
in the cornea Infected Cathepsin is expressed
throughout the cornea, and the increased effective-
ness of cathepsin in the bacterial cornea is related
to the inflammatory response, and the stimulation
of enzymatic activity of cathepsin suggests a mech-
anism for the degradation of host proteins in the
extracellular matrix, Tm cornea after injury bacte-
ria (Dong et al, 2001).

Due to the increase in the percentage of eye inju-
ries in these bacteria and the lack of local studies
that address eye injury, this study was conducted,
which aimed at the following:

a) Isolation of P. aeruginosa bacteria from eye in-
juries and wounds

b) Determination of the concentration of Inter-
leukine-1 in the origin of patients with corneal
ulcers caused by these bacteria.

Methodology

Isolation and purification of P. aeruginosa bac-
teria

Samples of keratitis and wound lesions were
planted on the center of blood agglutination, Mac-
Conkey agar and Agaromal agar. The dishes were
incubated at 37 ° C for 24 h, allowing the develop-
ment of bacteria on the center of the tri-sugars agar
and the development of bacteria at 42 ° C.
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Following the implantation of the samples on the
Pseudomonal agar medium, the developing iso-
lates were taken to the center and replanted on the
center of King A using the sterile carrier until pure
isolates were obtained, incubated at 37 ° C for 24
hours.

Diagnosis of bacterial isolates

Physiological and biochemical tests were con-
ducted based on scientific sources for the diagnosis
of bacterial isolates (Cruickshank et al, 1975; Holt
et al, 1994; Colle et al, 1996).

Phenotypic and microscopic characteristics

The size, colour, surface and quilts of the develop-
ing colonies were included on the center of Pseu-
domonal Agar and the center of King A as well as
the response of the cells to the Gramm and its
shape under the microscope.

Immunological study

This study included the collection of 42 serum
samples from infected patients with keratitis and
40 serum samples from healthy individuals for
comparison. The IL-1 concentration was measured
and the work was performed according to the in-
structions of the manufacturing company.

RESULTS AND DISCUSSION
Isolation and diagnosis

Forty-two bacterial isolates were obtained from P.
seudomonas. Twenty-eight bacterial isolates were
obtained from corneal ocular swabs. The percent-
age of isolating bacteria from keratitis patients was
25.45%, which is higher than that of Levy and Co-
hen (1996). The percentage of isolating bacteria
from patients with keratitis is 10%. In the United
Kingdom, researcher Schaefer et al. (2001) points
out that the rate of isolation of bacteria from pa-
tients with keratitis is 9%. It is an approach to what
researchers in Australia have pointed to a high rate
of isolation of these bacteria from cases of keratitis
caused by the use of contact lenses, which is 70%
(Kathleen & Helen, 2005). Numerous studies of pa-
tients with bacterial keratitis suggest that bacteria
are the most common and frequent cause of isola-
tion from disease (Rudner et al, 2000).

Twelve bacterial isolates were obtained from
wound swabs, with an isolation rate of 28.57%,
lower than in Nigeria, where bacteria were isolated
from surgical wounds by 33% and were the pre-
dominant bacteria in the microscopic lesions of
wounds (Oguntibeju & Nwobu, 2004). It was also
isolated by 30.5% (Chang et al, 1994). The bacteria
were isolated by an approximation of 8.5% (Karray
etal, 1993).
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The percentages of isolation of these bacteria differ
from one researcher to another, and the causes of
variation are numerous at the time of collection of
samples, size of samples taken, health and eco-
nomic conditions, geographical location, variation
in diagnostic methods and different sources of iso-
lation.

2-IL-1

The study included the collection of 42 serum sam-
ples from patients infected with keratitis and
wound 40 samples from healthy persons as a con-
trol group) the concentration of IL-1 in the control
samples was 14.534pg/ml while it increased sig-
nificantly in the experimental group to reach
28.424 pg/ml.

The following steps involve the colonization of the
cornea, followed by the induction of cytokines such
as TNF and Interleukin-1 (IL-1) and finally the mi-
gration of polymorphonuclear leukocytes (PMNs)
to the cornea to get rid of the pathogen, The flow or
entry of PMNs is due to the induction of cytokines
that attract these cells. In other words, the damage
caused by the inflammation of the cornea by bacte-
ria is caused by factors associated with colony col-
onization and also results from the response of
PMNs (Pillar & Hobden, 2002). The inflammatory
response of the cornea to the bacteria is the re-
sponse at the beginning of entry PMNs, which
cause corneal tissue crash, although they mainly
analyze the injury, where PMNs migrate from the
tear membrane and iris and peripheral vessels to
the corneal areas of the cornea (Thakur et al,
2004). The infiltration of PMNs is central to the
bacterial pathology of the eye, Although these cells
are necessary to dispose of living bacteria and re-
sult in the final healing of the cornea, the survival
of these cells in the cornea increases the severity of
corneal damage (Thakur et al, 2001).

During the infection, leukocyte cells attach to the
inner lining (Endothelium). This adhesion is in-
duced by cytokines such as TNF, IL-1 (Hazlett et al.
al, 2000). The inflammation caused by an eye in-
jury to P.aeruginosa starts with a series of host in-
teractions such as edema, white blood cell spasms,
angiogenesis. As a result of the disintegration of
the corneal ulceration and puncture, this inflam-
matory response is produced by the products of
the bacteria separated and associated with the cell
Huang et al, 2005). Primary cellular infiltration
during injury consists of PMNs, followed by macro-
phages (Hazlet, 2002). One of the studies indicates
that on the sixth day of the injury, corneal Teske is
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Table 1: Percentages of Pseudomonas aeruginosa isolated from Kkeratitis and eye injuries

Number of bacterial

) . Number of bacterial Insulation
Total  Percentage non-infections Percentage . .
. Infections P. aeruginosa source
P. aeruginosa
110 74.54 82 25.45 28 Keratitis
42 71.42 30 28.57 12 Wounds
Table 2: concentration of IL-1 in the group of patients with Kkeratitis and control group

Relationship St.error Average Highest value Less value Number Group
* 1.632 28.424 87 10 42 Infected
1.211 14.534 20 6 40 Control

* significant difference

Observed due to edema and inflammation of the in-
flammatory cells. The presence of PMNs in the cor-
nea, accompanied by capillaries in the cornea, is
observed. On the ninth day of the infection, PMNs
are decreased and the phagocytes grow (Dong et
al, 2000).

Several studies have been conducted to compare
the production of interleukin-1 (IL-1) after infec-
tion of the cornea in susceptible mice (leading to
corneal puncture) and other resistant mice (cor-
neal healing). IL-1 was observed in both groups,
The IL-1 production peak was observed within one
day of injury. It was observed that IL-1 production
remained high in the susceptible group while its
productivity was lower in the injury-resistant
group. For IL- 1, which is used to treat sensitive
mice, where antibodies are associated with IL-1,
resulting in a reduction of injury Cornea, as the re-
duction of the severity of injury in the group of sen-
sitive mice was associated with reduced number of
PMNs of the cornea (Szliter et al, 2006).

Drug therapy for keratitis caused by P. aeru-
ginosa bacteria

Most antiseptics are ineffective in the eradication
of bacteria. In general, bacteria are resistant to
many commonly used antimicrobials, and re-
sistance forms develop in these bacteria (Thakur et
al, 2004). The incidence of P.aeruginosa, which
causes keratitis, is more difficult to treat than other
microbiological lesions (Levey & Cohen, 1996).
The bacteria can be treated with anti-life drugs
Amikacin, Gentamicin, Carbenicillin, Tobramycin
and Azithromycin (Thakur et al, 2004). Studies in-
dicate that most of the isolates isolated from the
eye in European countries are sensitive to Ciprof-
loxacin, where this antibiotic is used as a single and
effective treatment against the disease of keratitis
and is widely used as an initial treatment in many
countries, while the cases of resistance to antimi-
crobial isolate isolated from Corneal inflammation
in India and America, as well as high cases of re-
sistance in both Italy and Japan and the same dis-
ease, where the resistance rate reached 90% (Lom-
holt & Kiliam, 2003). Numerous studies are indi-
cating that there is no point in using antipsychotics
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that remove P.aeruginosa bacteria that do not af-
fect Proteases, which break down tissue. Antibiot-
ics should be replaced with an inhibitory drug for
the effectiveness of Proteases to avoid damage
caused by injury (Nagano et al, 2001).
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