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ABSTRACT

Aim and Background: Although eye infections are rather frequent, they pose a serious
risk to one’s eyesight and should be treated immediately. Bacteria in the air can contam-
inate the entire eye. However, T cells also contribute to the production of interleukin18
(IL-18), another pro-inflammatory cytokine that is also part of the IL-1 superfamily is
mostly made by macrophages, and has pleiotropic effects, meaning it can affect and
activate several cell types. The protein, known as tumor necrosis factor alpha (TNFa), is
involved in cell signaling. While activated macrophages are the primary cells responsible
for its production, several other cell types, including T cells (helper cells), Natural killer
cells, neutrophils, mast cells, and eosinophils, are capable of doing so as well. The study
aims to see the role of interleukin in eye infections.

Methods: From September 2020 through March 2021, 89 tear eye swabs were collected
from patients with bacterial eye infections who were treated at the Al-Imam Al-Sadiq
Hospital in Babylon, the Ibn Al-Haitham Teaching Eye Hospital in Baghdad, and the
Specialized Ophthalmology clinics in Babylon were collection from healthy persons as
control samples.

Results: Immunological parameters IL-18 and (TNFa) were determined in tear by
enzyme-linked immunosorbent assay The mean of IL-18 concentration in the tear of
the patient was 148.10 = 5.91 pg/ml, while the control was 108.34 + 14.52*pg/ml there
significantly. The mean of TNF-a concentration in the tear of the patient was 766.28 +
37.84 pg/ml, while the control was 530.47 + 89.99*pg/ml there significantly. The study
has shown elevated points of inflammatory cytokines such as IL18 and TNFa in the tear
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film of patients.

Introduction

The ability to see is a vital sense for humans.
Because dust, extreme heat, bacteria, and other
agents can cause numerous eye disorders that can
lead to blindness, it is crucial to promote healthy
habits for maintaining clean living environments
[1,2]. Infections such as bacteria, viruses, and fungi
can affect the human eye, just as they can affect any
other part of the body. Infectious bacteria in the eye
isaserious medical issue that needs to be addressed
[3,4]. Bacteria can spread from person to person by
casual touch or through the air. Blepharitis, conjunc-
tivitis, keratitis, and lacrimal sac infections are all
documented forms of ocular illness [5,6]. Because

of their virulence factor and the host’s lowered
resistance owing to factors including poor clean-
liness, poor living conditions, poor diet, heredity,
physiology, fever, and age, pathogenic microorgan-
isms cause illnesses of the eyes [7-9]. Staphylococci
are the most common Gram-positive eye isolates,
whereas Pseudomonas aeruginosa, Klebsiella pneu-
monia, and Escherichia coli are the most common
bacterial ocular pathogens [10,11].

Tear film

In the fight against microbes, this acts as the front
line of defense. Protection and lubrication of the
eye’s surface are two of tears’ primary roles. The
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lacrimal functional unit is responsible for con-
trolling tear production, distribution, and clear-
ance; tears play an important role in preserving
healthy eye function by, e.g., warding off dryness
and protecting the eye from environmental irri-
tants and infection-causing microorganisms. Tears
wipe away any foreign bodies in the eye [12,13].
Lysozyme, Lipocalin, Lactoferrin, and mucin are all
found in tears [14]. Dendritic cells (DCs) in conjunc-
tivitis inflammation release cytokines such as inter-
leukin (IL-6) and gamma interferon, which increase
goblet cell mucin synthesis and secretion [15].

Immunity of ocular

The immunology of the ocular surface is a remark-
able example of the relationship concerning the
native and adaptive immune systems since it con-
sists of a complex array of defense mechanisms that
work to prevent microbial colonization [16]. Ocular
immunity relies heavily on the innate immune sys-
tem, which acts as the primary host route of resis-
tance alongside imported invaders. Epithelium on
the surface of the eye can generate inflammatory
cytokines such as interleukin ocular surface epithe-
lium contains interleukin-1 beta (IL-1 beta), tumor
necrosis factor-alpha (TNFa), interleukin-6, inter-
leukin-8, and all isoforms of human beta-defenses
[17]. Goblet cells, DCs, macrophages (innate), T
cells, B cells, and others reside in the ordinary
conjunctiva epithelium and sub-epithelial stroma
(adaptive) [18].

The role of interleukin18 (IL-18) and TNF- o in
bacterial eye infection

IL18 is a proinflammatory cytokine that has a func-
tion in both acquired immunity and innate immu-
nity. [t is an associate of the IL-1 family of cytokines,
which is a family of cytokines. It is primarily created
by macrophages, monocytes, and DCs in reaction to
stimuli of viral or bacterial origin. One of the results
of innate immunity, which is begun by host-patho-
gen contact, is the synthesis of IL-18 [19], and this
is one of the effects. There is a connection between
IL-18 and infections produced by bacteria and
viruses [20]. In the presence of IL-12, one of the
most important roles that IL-18 plays is to encour-
age the creation of the cytokine known as inter-
feron gamma (IFN-) by T and natural killer (NK)
cells. Following infection with a number of different
microbial products, such as lipopolysaccharide, and
exotoxins from Gram-positive bacteria, it stimulates
cell-mediated immunity together with IL-12 [21].
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The three members of the IL-1 private that are most
commonly associated with retinal degenerative dis-
orders are IL-1, IL-18, and IL-1 [22].

TNF is a proinflammatory cytokine that is mainly
created by triggered macrophages, T lympho-
cytes, and NK cells, in addition to other cells such
as B-cells, neutrophils, and endothelial cells. This
tiny protein is used by the immune system for cell
communication [23]. TNF-a plays a dual role in the
body, first as a pro-inflammatory mediator, which
causes a heavy-duty inflammatory reply, and then
as an immunosuppressive mediator, which lim-
its the point and extent of inflammatory develop-
ments and inhibits the enlargement of autoimmune
diseases, tumor genesis, and epithelial apoptosis
TNF-a is responsible for initiating a strong inflam-
matory response when it acts as a pro-inflamma-
tory mediator [20].

The aim of this research refers to measuring the
concentration of human IL-18 and TNF- in patients’
tear films and serums using enzyme-linked immu-
nosorbent assay (ELISA).

Materials and Methods
Specimen’s collection

Eighty-nine eye swabs were collected from patients
who were suffering from a bacterial eye infection
who attended Al-Imam Al-Sadiq Hospital/Babylon,
and Ibn Al-Haitham Teaching Eye Hospital/
Baghdad, from September 2020 to March 2021, and
20 swabs were collected from healthy persons as
control specimens, by using sterile swabs included
one swab (for bacterial diagnosis of the affected
part of the eye), and other swab tears from secreted
tears (for some immunological parameters detec-
tion) for both sexes. IL-18 and TNFa cytokines were
valued in the patient and controlled by using an
ELISA depending on the principle of the manufac-
tured company (Elabscience, china).

Statistical analysis

SPSS was carried out for the data analysis (version
20, SPSS Inc. Chicago, IL). A T-test was used to asso-
ciate evocative data (mean, standard error) and
alterations at the p 0.05 level.

Results and Discussions

This study investigated the values of IL-18 and
TNFa in the tear of the bacterial eye infection
patient and compared them with those non-infec-
tion people. The study has shown elevated levels of

22



Journal of Biological Research and Reviews. 2024; 1(1): 21-26.

inflammatory cytokines such as IL-18 and TNFa in
the tear film of patients.

The mean of IL-18 concentration in the tear of
patients was 148.10 + 5.91 pg/ml, while control
was 108.34 + 14.52*pg/ml there significantly. The
mean of TNF-a concentration in the tear of the
patient was 766.28 * 37.84 pg/ml while the con-
trol was 530.47 + 89.99*pg/ml there significantly
shown in the Table 1.

In addition to monocytes and macrophages,
other cell types that can produce IL 18 include DCs,
epithelial cells, chondrocytes, osteoblasts, Kupffer
cells, keratinocytes, astrocytes, and renal tubular
epithelial cells. IL 18 is a pro-inflammatory mem-
ber of the IL-1 family of cytokines that facilitates a
type 1 response. When it comes to protecting the
body from pathogens such as bacteria, fungus, and
protozoa that live inside cells, IL 18 is the endoge-
nous hero [20,21,24]. IL-18 plays a crucial role in
the host’s immune response against a wide variety
of pathogenic microorganisms by greatly increasing
the synthesis of IFN-, nitric oxide, and reactive oxy-
gen species in phagocytes. IL-18’s ability to induce
[FN- in the nucleus is the single most important
biological characteristic that sets it apart from IL-1.
IL-12 is present. This capability is absent in IL-1.
Furthermore, 1L-18 directly activates CD8+ T cells,
which play a crucial role in the process of eradicat-
ing viruses. In addition, IL-18 functions defensively
in helminth infection because it increases Th2 cyto-
kine production and granulocytes in the absence of
[L-12 [25]. TNF- is one of many pro-inflammatory
cytokines important for the start and maintenance
of inflammation during autoimmune reactions, and
it is produced by a wide diversity of cell kinds with
macrophages, NK cells, CD4+ lymphocytes, adipo-
cytes, T-cells, fibroblasts, astrocytes, and others.
TNF- influences inflammatory responses, apop-
tosis, cytokine production, cell proliferation, and
anti-infection efforts [26-28].

Several types of cytokines are current in tears
to keep the situation of the ocular exterior and 25
cytokines and chemokines were noticed in tears
from strong matters [29,30].

The tear concentration of IL-18 and TNF- a was
significantly increased in tears of patients with bac-
terial eye infection at p-value <0.05 when compared
to controls, as shown in Table 1. The results showed
that TNF-a was the predominant interleukin in
bacterial eye infection cases followed by IL-18, the
mean levels of TNF-a (766.28 + 37.84) and IL-18
was (148.10 * 5.91) in tear specimens using an
ELISA assay.
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Table 1. Concentration of IL-18 and TNF-a patients and
control in mucosal.

Parameters

IL-18 TNF- a
Groups
Mean = S.E
Patients 148.10 +5.91 766.28 +37.84
Control 108.34 + 14.52*  530.47 + 89.99*
p-value 0.044 0.037

*means a major alteration in contrast with control at the 0.05
level.

In this study, the tear concentrations of IL-18
were elevated in the affected eyes compared with
the control, this might agree with the study obtained
by Yamaguchi et al. [31]. They reported that the
tear concentrations of IL-1f3, IL-6, and IL-8 were
elevated in the affected eyes with bacterial keratitis
(BK).In addition, IL-1 beta and interleukin-18 assist
the host’s defense against infection by enhancing
the antibacterial capabilities of phagocytes and
beginning the adaptive immune responses of Th1
and Th17. Inflammasomes are protein complexes
that catalase the autocatalytic activation of intracel-
lular caspase-1, which in turn cleaves the inactive
precursors of cytokines IL-1 and IL-18 into their
mature, functional forms [31,32].

Researchers Mahajan et al. [33] found that
patients with meibomian gland dysfunction have
higher levels of neutrophil chemoattractants in
their tear fluid (C5a, IL-6, IL-8, and IL-18). There
was a correlation between increased amounts of
C5a and IL-8 and decreased levels of tear fluid pro-
duction. In comparison to healthy controls, indi-
viduals with an ocular bacterial infection had a
significantly higher concentration of TNF- in their
tear fluids. This was one of the findings of the cur-
rent analysis. This is in line with the findings of
Kopp and Ghosh [34] and Xue et al. [35], who dis-
covered that the production of TNFa was increased
during corneal inflammation. This indicates that
the management of TNF may be chief in the treat-
ment of corneal inflammation. The manufacture of
cytokines results in the inflammation that occurs in
the eye. The overexpression of pro-inflammatory
cytokines such as TNF-, which cause irritation and
a robust immune reaction, consequently contrib-
uting to corneal damage, was found to have a cor-
relation with nuclear factor- B protein, which is one
of the primary transcription factors. adding to this,
according to AL-Rubaey et al. [36], it was observed
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that there was a noticeable rise in the release of
IL-6, IL-8, and TNF- in active epidemic keratocon-
junctivitis (EKC) cases after being matched to con-
trols tears, and the concentrations of IL-6, IL-8, and
TNF- were considerably larger in tears of patients
with EKC when compared to controls at p-values.

Konstantopoulos et al. [37] studied the levels
of the group of cytokines and chemokines for BK
patients such as IL-2, IL-8, IL-12p70, IL-1(, GMS,
CSF IFN-vy, IL-6,IL-10, and TNF-a and they observed
that all cytokines/chemokine were elevated in tear
specimens of BK patients except for IL-12p70. The
highest attention percentages of (BK) to controls
stayed practical for IL-1f, IFN-y, IL-10, IL-6, and
IL-8. Tears might be an applicable cause of bio-
marker because of the frequency of the inflamma-
tory process. Furthermore, the collection of tears is
easy and non-invasive [38].

Table 2 compares each patient cohort to a
matched control cohort. The data suggested that
in all age categories except the second group (ages
26-45), mucosal concentrations of IL-18 in con-
trols were higher than in patients. Except for the
second group, which showed the reverse trend,
TNF- (mucosal) concentrations were higher in the
control groups.

Since the ocular surface is notjusta portion of the
optical efficient part but also an immunological part
per the capacity to reply to exterior inducements,
the results for the IL-18 and TNF- in the mucosal
levels indicate that the ocular mucosal immune sys-
tem protects the eye against allergic, inflammatory,
and infectious disease. Besides acting as a somatic
wall sandwiched between the eye and external and
internal stimuli, the tear film similarly holds soluble

Table 2. Concentration of IL-18 and TNF-a of the patients
and control in mucosal according to age group.

Cytokine pg./ml Mean + S.E

Age/years

IL-18 mucosal TNF-a mucosal
5-25 years 130.72 £ 24.84 786.93 £33.45
Control 176.89 £ 21.54 985.59 + 50.12
p- value 0.061 0.040*
26-46 years 154.11£32.51 752.38+18.91
Control 134.93 +34.22 680.09 £ 24.61
p- value 0.051 0.034*
46-65 years 160.95 +39.14 777.80 £ 98.65
Control 222.51+33.41 1,018 +140.21
p- value 0.021* 0.005*

*mean significant difference in comparison with the control at

the 0.05 level.
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mucins and a number of immunoregulatory factors,
including IFN-, as well as proinflammatory cyto-
kines IL-1, TNF-, and is free from the anxious ocular
superficial epithelium, which endorses the matura-
tion of antigen-presenting cells (APCs).

There are many bacteria associated with eye
infection [39]. Modules of the innate immune sys-
tem that sense pathogen mechanisms are current
in ocular cells, and initiation consequences in the
creation of proinflammatory cytokines, and APCs
which comprise dendritic, B, and T cells. Ramos et
al. [40] said that the eye has been regarded as an
immune-privileged site that mechanisms of the
innate immune system that sense pathogen mech-
anisms are current in ocular cells. Langerhans cells,
which are important for awarding antigens to the
adaptive immune system, are current in the epi-
thelium of the cornea, iris, and retina. These cells
have the ability to impasse and develop antigens,
after that, they can traffic to the local draining
lymph node or the spleen, which results in antibody
production.

Correlation between IL-18 and TNF-a in bacterial
eye patients

There was a negative connection between IL-18
mucosal and TNF-mucosal, while the p-value did
not extend statistical significance at p 0.05. As can
be seen in Figure 1, the researchers Engelbrecht et
al. [41] could not discover any statistically signifi-
cant differences in the quantities of cytokines dis-
covered in the tears, including IL-1, IL-1, IL-2, IL-3,
IL-4, IL-5, IL-7, IL-8, TNF, TNF, and VEGF. Ocular
diseases of various types, particular biomarkers
that can be found in tears have been related to a
variety of diseases, either primary or secondary to
systemic conditions. A recent study conducted by
Zheng et al. [42] discovered that elevated amounts
of VGEF, IL-12, IFN-, IL-10, CXCL9, and CCL3 were
present in the aqueous humor of patients who had
cataracts. This finding was observed to correlate
with the patients’ ages. Also components of cell
wall lipopolysaccharide of some bacteria play role
in immunity [43].

Conclusion

The interleukin family is a major subset of the cyto-
kine superfamily, which consists of tiny produced
proteins that fix to exact membrane receptors on
goal cells. To fight against bacterial ocular infection,
patients must produce more cytokines (IL-18 and
TNF-a) in their tears.
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