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Purpose: Tear TNF-α, IL-1α, and IL-6 levels were investigated in patients with
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Material and Methods: Fifteen eyes of 15 patients with active trachoma were
included in this study. Active trachoma was diagnosed using fluorescent
monoclonal antibody test kit. Fifteen eyes of 15 age-matched, healthy subjects
were used as controls. Tear fluid samples were obtained from the conjunctival
cul-de-sac by means of blunted-tip glass capillary tubes. Reflex tears from
patients with active trachoma and normal subjects were collected by stimulating
the nasolacrimal reflex with by a cotton-tipped applicator. The levels of cytokine
in tears were measured ELISA.
Results: The tear levels of TNF-α, IL-1α, and IL-6 were determined to be higher
in the patients with active trachoma than in the control subjects (p=0.049),
(p=0.000), (p=0.003), respectively.
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Conclusion: The data suggest that TNF-α and IL-1α with its regulatory cytokine
IL-6 may play a role in trachoma. In conclusion, levels of the certain cytokine in
tears to reflect inflammation in active trachoma.

T

rachoma is a chronic ocular disease caused by
Chlamydia trachomatis. In most patients with
mild trachoma, it may heal without permanent
visual loss, but in patients with severe chronic
trachoma it may progress and cause serious damage of
the ocular surface. Severe inflammatory trachoma is
felt to be a marker for subsequent severe scarring1,2.
The pathogenic mechanisms in trachoma are not well
understood. Various immunologic mechanisms may
give rise to trachomatous inflammation. Certain
cytokines such as IL-6 could trigger or maintain the
inflammatory immune response seen in trachomatous
conjunctivitis2. Understanding the exact mechanisms
involved in the pathogenesis of trachoma is important
for future therapeutic approaches3.
In patients with active trachoma, both the
epithelial and subepithelial layers of the conjunctiva
are seen to be infiltrated with mononuclear and
polymorphonuclear leukocytes, macrophages, and B
and T lymphocytes. The pathogenesis of trachoma
involves the recruitment of inflammatory cells to the

conjunctiva where they participate in a local
inflammatory response producing severe tissue
damage.
Immunohistochemical
studies
have
demonstrated that B and T cells that are stimulated by
chlamydial antigens lead to the induction of reaction
to tissue damage2.
Still endemic in many developing countries,
trachoma is a common clinical problem in the
Southeastern region of Turkey4. Long regarded as a
standard in the laboratory confirmed diagnosis of
trachoma, direct immunofluorescence assay staining is
a simple, quick, and extremely trustworthy technique
for detecting chlamydial infections. Previous studies
have found direct immunofluorescence assay staining
results to be more sensitive than those of culture5,6.
Therefore, we decided to use this method in the
determination of active trachoma.
In this study, we chose to investigate tear TNF-α,
IL-1α, and IL-6 levels in patients with active trachoma
because TNF-α and IL-1 are considered primary
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cytokines and they initiate a cascade of events integral
to the inflammatory process. They also induce the
production of secondary cytokines such as IL-67. This
is the first study in which tear cytokine levels have
been detected in patients with active trachoma.

fluid samples were not of adequate volume, they were
diluted. The samples were analyzed in duplicate. The
minimum detectable concentrations for the assay kits
were 1 pg/ml, 2 pg/ml and 1 pg/ml for TNF-α, IL-1α
and IL-6, respectively.
Statistical analysis

MATERIAL AND METHODS
Fifteen eyes of 15 patients with active trachoma were
included in this study. Patients complicated by
infections or inflammations in addition to trachoma
were excluded from the study. Active trachoma was
diagnosed with a fluorescent monoclonal antibody test
kit for the direct staining of C. trachomatis (Cellabs,
Australia). Ocular specimens for chlamydial tests were
taken from the upper tarsal conjunctiva after
instillation of local anaesthetic. Specimens were
processed
according
to
the
manufacturer's
instructions. Slides were read on a fluorescence
microscope (E 800 Nikon, Japan). A specimen was
considered positive for C. trachomatis if three or more
typical elementary bodies were identified8. in
addition laboratory examination was performed on
bacterial cultures (blood agar, thioglycolate broth,
chocolate agar by Gram's stain and Giemsa stain.
The control group consisted of fifteen eyes of 15
age-matched healthy subjects with no evidence of
inflammatory eye disease no symptoms of ocular
irritation and no history of eye disease or surgery, or
use of contact lenses or ocular medication. All control
subjects had negative results in the direct staining of
Chlamydia trachomatis. Informed consent was
obtained after the nature and possible consequences of
the study were explained.

Statistical analysis of data was performed by the
Paired t test.
RESULTS
The patients with active trachoma had a mean age of
9.4±5.7 years and comprised both sexes (8 females and
7 males). The normal subjects had a mean age of
10.8±4.9 years and also comprised both sexes (8
females and 7 males). In this study, tear TNF-α levels
were found to be significantly higher in patients with
active trachoma than in control subjects (t=-2.160,
p=0.049). While detectable tear TNF-α levels were
found in 80.0% of patients with active trachoma, they
were found in only 13.3% of control subjects. There
appeared to be a wider range of tear TNF-α levels than
in controls (Fig. 1).
The tear IL-1α concentrations were found to be
higher in patients with active trachoma than control
subjects (t=-5.466, p=0.000). Tear IL-1α levels were five
times higher in the patients with active trachoma
group than the control group (Table 1). While IL-1α
levels were 9.6±3.5 pg/ml in control subjects, there
were 48.5±27.8 pg/ml in patients with active trachoma
(Fig. 2).
Table 1: Tear TNF-α, IL-1α and IL-6 levels in patients
with active trachoma and control subjects
(mean ± SD).

Tear fluid samples were collected atraumatically
from the conjunctival cul-de-sac by means of bluntedtip glass capillary tubes. Care was taken to avoid
touching the ocular surface. Reflex tears from patients
with active trachoma and normal subjects were
collected by stimulating the nasolacrimal reflex with a
cotton-tipped applicator. The amount of tears collected
was about 150 µl from each eye. The obtained samples
were immediately stored at –700 C within plastic tubes
until assay.
Immunoassays
The tear fluid cytokine levels were determined by
ELISA. Measurements of TNF-α, IL-1α, and IL-6 in
tear samples were carried out with a commercially
available kit (PeliKine, Amsterdam, The Netherlands).
All tests were performed according to the
manufacturers’ recommended protocol. If the tear
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IL-6
(pg/ml)

TNF-α
(pg/ml)

IL-1α
(pg/ml)

Control
subjects

1.1±2.9

9.6±3.5

Patients with
active trachoma

53.2±96.4

48.5±27.8 109.6±104.8

11.4±2.2

Higher IL-6 levels were detected in the tears of
patients with active trachoma than the controls
(t=-3.628, p=0.003). Tear IL-6 levels were ten times
higher in patients with active trachoma than in
controls (Table 1) (Fig. 3).

DISCUSSION
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Cytokines produced by the immune system cells as a
result of an immune response induced by viral or
bacterial infection may play an important role in the
inflammatory process9. The inflammatory response is
caused by microorganisms, accompanied by the
infiltration
of
polymorphonuclear
leukocytes,
macrophages and lymphocytes.
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TNF-α is known to play an important role as
primary
mediator
in
the
pathogenesis
of
inflammation. It is secreted mainly by activated
monocytes/macrophages. Our results showed that the
levels of TNF-α were higher in the tears of patients
with active trachoma than in controls. The source of
the high levels of TNF-α determined in the tears of
active trachoma patients may be inflammatory cells to
collect on the ocular surface.
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Fig. 1. Tear TNF-α levels in patients with active
trachoma and control subjects.

TNF-α also triggers the in vivo and in vitro
production of cytokines such as IL-1 and IL-69. IL-1 is
produced mainly by activated macrophages and
neutrophils, but other cells such as conjunctival
epithelial cells and B and T cells are capable of IL-1
synthesis as well IL -1 plays a variety of roles in the
pathogenesis of many diseases. IL-1 cannot on its own
cause tissue damage, but it can potentialize the
damage caused by TNF-α IL-1 and TNF-α induce the
release of secondary cytokines such as IL-610.
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In this study we determined that tear levels of IL1α were higher in patients with active trachoma than
in healthy subjects. Although IL-1α is secreted by a
number of cells, the increased levels determined in
trachoma patients may have been caused by
macrophages, neutrophils or lymphocytes infiltrating
the conjunctiva, and or increased tear TNF-α levels.
IL-6 is synthesized and released mainly by monocytes
and macrophages in response to inflammatory stimuli.
It is secondary to TNF-α and IL-1 production, but
other cells for example, T and B lymphocytes may also
produce it. IL-6, like IL-1 and TNF-α serves as an
important immune mediator in inflammatory and
immunologic processes. IL-6 acts as a signal in T cell
activation, induces antibody secretion by B cells, and
induces differentiation of cytotoxic T cells. TNF-α, IL1, and IL-6 can exert synergistic effects in acute
pathologic changes, including cellular infiltration10.
Increased tear IL-6 levels are reported in many ocular
inflammatory conditions.
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Fig. 2. Tear IL-1α levels in patients with active
trachoma and control subjects.
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IL-6 levels in the tears of patients with active
trachoma were found to be significantly higher than in
controls. The high IL-6 levels determined in patients

Fig. 3: Tear IL-6 levels in patients with active trachoma
and control subjects
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tears may have been caused by inflammatory cells
infiltrating the area of inflammation and/or by
increased tear TNF-α and IL-1 levels.
TNF-α, IL-1 and IL-6 are inflammatory cytokines
playing a role in inflammatory process. In this study
elevated tear TNF-α, IL-1α and IL-6 levels were
demonstrated in patients with active trachoma. These
data suggest that TNF-α and IL-1 along with its
regulatory cytokine IL-6, may play a role in the
inflammatory processes of trachoma. Immunologic
events occurring on the ocular surface due to chronic
chlamydial infection may lead to blindness11,12.
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Increased knowledge about trachoma will
contribute to eradication blindness caused by this
disease. These finding suggest that TNF-α and IL-1
may play important roles in the pathogenesis of
trachoma, that it is worthwhile to investigate the role
of cytokines in the pathogenesis of trachoma, and that
further studies are necessary in order to better
understand the inflammatory process in trachoma and
identify the cellular sources of the cytokines found in
high levels in the tears of trachoma patients.
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