
O R I G I N A L  R E S E A R C H

Endothelin-1 Serum Concentration in Pediatric 
Chronic Idiopathic Uveitis

This article was published in the following Dove Press journal: 
Clinical Ophthalmology

Katarzyna Powierza 1 

Jolanta Sawicka- 
Powierza 2 

Beata Urban 3 

Beata Żelazowska- 
Rutkowska 4 

Bogdan Cylwik 4 

Bożena Mikołuć 5 

Olga Kowalewska6 

Alina Bakunowicz- 
Łazarczyk3

1University Clinical Hospital in Bialystok, 
Medical University of Bialystok, Bialystok 
15-276, Poland; 2Department of Family 
Medicine, Medical University of Bialystok, 
Bialystok 15-054, Poland; 3Department of 
Pediatric Ophthalmology and Strabismus, 
Medical University of Bialystok, Bialystok 
15-274, Poland; 4Department of Pediatric 
Laboratory Diagnostics, Medical 
University of Bialystok, Bialystok 15-274, 
Poland; 5Department of Pediatrics, 
Rheumatology, Immunology and 
Metabolic Bone Diseases, Medical 
University of Bialystok, Bialystok 15-274, 
Poland; 6Psychiatric Clinic, Lund, Division 
of Psychiatry, Lund 222 40, Sweden 

Purpose: The aim of our study was to determine endothelin-1 (ET-1) concentration in 
chronic idiopathic uveitis in children and adolescents depending on anatomical location and 
grade of inflammation.
Methods: The cross-sectional study was conducted among 17 patients with chronic idio-
pathic uveitis and 22 healthy controls. Concentration of ET-1 in serum was determined using 
a commercially available ELISA kit. The concentration of C reactive protein (CRP) in serum 
was determined by immunoturbidimetric method using CRP4 reagent kit (Roche Diagnostics 
GmbH, Mannheim, Germany).
Results: Statistically significant difference between ET-1 concentration in patients with 
chronic idiopathic uveitis and controls was found 1.33 (1.22; 1.48) vs 1.93 (1.1; 3.11), p = 
0.008). No correlations were found between ET-1 concentration and age, either in chronic 
idiopathic uveitis patients or controls. Nine out of 17 patients presented with anterior uveitis, 
5 with posterior and 3 with panuveitis. There were no differences in ET-1 concentration 
between anterior, posterior and panuveitis (p = 0.634), and in terms of grade of inflammation.
Conclusion: ET-1 expression is disturbed in pediatric chronic idiopathic uveitis irrespective 
of the anatomical location and grade of inflammation. Lower expression of ET-1 plays 
a crucial role in disturbed vascular tone control and can result in permanent visual impair-
ment in chronic non-infectious uveitis.
Keywords: adolescents, children, chronic idiopathic uveitis, endothelin-1

Introduction
Uveitis is the inflammation of the uveal tract which lines the inside of the eye 
behind the cornea. Much of the uvea lies between the retina and tough, outer sclera. 
The uveal tract consists of three parts: the iris, the ciliary body and the choroid.1,2 

Left untreated, uveitis can cause serious complications including cataracts, glau-
coma, macular edema, retinal detachment, retinal scarring, optic nerve damage or 
even permanent vision loss. Uveitis is categorized according to the affected part of 
the uveal tract. There are three anatomical patterns of uveitis. Anterior uveitis (most 
common) affects the inside of the front of the eye (between the cornea and the iris) 
and the ciliary body. Intermediate uveitis affects the retina and blood vessels just 
behind the lens (pars plana). Posterior uveitis affects the choroid as well as the 
retina. Panuveitis affects all structures of the uvea.

Uveitis can occur in any age group, but pediatric uveitis differs from adult-onset 
uveitis.3,4 In a population-based study in the United Kingdom and Finland, the annual 
incidence rate of uveitis was found to be 3.5 to 4.3 per 100,000 children, respectively.5,6 

Uveitis in children is very often asymptomatic, chronic and resistant to treatment. In 
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most cases of pediatric uveitis, anterior uveitis and up to 60% 
idiopathic cases are diagnosed. Pediatric rheumatological dis-
eases associated with uveitis include juvenile idiopathic 
arthritis, juvenile sarcoidosis/Blau syndrome and Behçet’s 
disease.3,4,7–9 A large percent of patients with uveitis have 
a disease that does not fit into any known etiologic 
category.10,11 Many patients with this disorder, have a form 
of sarcoid limited to the eye,12 some viral infections13 or other 
autoimmune reactions. A huge challenge for ophthalmologists 
around the world is pediatric idiopathic non-infectious uveitis, 
where the triggering factors are still unknown.

ET-1, a very strong vasoconstrictor peptide, is widely 
distributed in human tissues and secreted mainly by vascu-
lar smooth muscle cells (VSMC). As a result of transcrip-
tion, proendothelin-1 is formed, and subsequent stimulation 
by hypoxia or vascular wall shear stress, with the participa-
tion of an endothelin converting enzyme, leads to the for-
mation of an active peptide.14 ET-1 exerts its effects by 
binding to the endothelin receptors A (ETA) and B (ETB), 
two cell surface proteins that belong to the G-protein- 
coupled receptors superfamily. ETA receptors are located 
mostly in VSMC, where they are responsible for potent 
vasoconstriction, cell proliferation and a proinflammatory 
effect. ETB receptors include two subtypes: ETB1, which is 
expressed on endothelial cells and results in nitric oxide- 
mediated vasodilation, and ETB2, present in VSMC, which 
causes vasoconstriction.15,16 ET-1 modulates pericyte con-
tractility to regulate retinal blood flow and is involved in the 
regulation of intraocular pressure and aqueous humor 
dynamics.17,18 ET-1 is also an important mediator in ocular 
inflammatory reactions via arachidonic acid cascade.19

There are numerous literature reports on the significance 
of ET-1 concentration in uveitis associated with rheumatolo-
gical diseases20 or induced animal models of uveitis.19,21–23 

The physiological importance of ET-1 level in blood flow in 
different parts of the uvea and in inflammatory process is 
well established, but ET-1 level in chronic non-infectious 
uveitis has not been established to date. Therefore, the aim 
of our study was to determine ET-1 concentration in chronic 
idiopathic uveitis in children and adolescents depending on 
anatomical location and the grade of inflammation.

Materials and Methods
Participants
The cross-sectional study was conducted among children and 
adolescents with chronic idiopathic uveitis and healthy con-
trols, who were consecutively selected in order of appearance 

at the Department of Pediatric Ophthalmology and Strabismus, 
Medical University of Bialystok, Poland. The diagnosis of 
chronic uveitis and the grade of inflammation was based on 
clinical signs and location of the inflammatory process which 
was established on the basis of a slit-lamp and dilated fundus 
examination (anterior chamber cells, anterior chamber flare, 
vitreous haze, choroidal/retinal changes) according to the 
Standardization of Uveitis Nomenclature (SUN) and the 
National Eye Institute Criteria (Table 1).1,24,25 The diagnosis 
of idiopathic uveitis was established following an in-depth 
patient interview, a thorough ophthalmological and rheumato-
logical examination and exclusion of all possible etiologies 
including evolving systemic conditions. Exclusion criteria 
were any systemic inflammatory diseases, arterial 

Table 1 Grading Schemes for Uveitis According to SUN and the 
National Eye Instiute Criteria

Grading Scheme for Anterior Chamber Cells

Grade Cells in Field (1×1 mm slit beam)

0 < 1

0.5+ 1–5
1+ 6–15

2+ 16–25

3+ 26–50
4+ > 50

Grading Scheme for Anterior Chamber Flare

Grade Description

0 None

1+ Faint

2+ Moderate (iris and lens details clear)
3+ Marked (iris and lens details hazy)

4+ Intense (fibrin or plastic aqueous)

Grading Scheme for Vitreous Haze

Grade Description (clinical finding)

0 Nil (none)

1 Minimal (posterior pole clearly visible)
2 Mild (posterior pole details slightly hazy)

3 Moderate (posterior pole details very hazy)

4 Marked (posterior pole details barely visible)
5 Severe (fundal details not visible)

Notes: Data from Nussenblatt et al.24,25 Reproduced from Standardization of 
Uveitis Nomenclature (SUN) Working Group. Standardization of uveitis nomencla-
ture for reporting clinical data. Results of the First International Workshop. Am J 
Ophthalmol. 2005;140(3):509–516. Copyright 2005, with permission from Elsevier.1 

Adapted with permission of Touch Medical Media, from Zierhut M, Deuter C, 
Murray FI. Classification of Uveitis – Current Guidelines. European Ophthalmic 
Review. Copyright 2007, permission conveyed through Copyright Clearance 
Center, Inc.25 

Abbreviation: SUN, the Standardization of Uveitis Nomenclature.
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hypertension, diabetes mellitus, kidney diseases, hyperthyroid-
ism, any ocular diseases or use of any systemic medication (eg, 
steroids, nonsteroidal anti-inflammatory drugs) or vitamins.

Parents or legal guardians of all study participants were 
required to sign written informed consent which explained 
the aims, design and expected outcomes of the study. The 
study was performed in accordance with the Declaration of 
Helsinki on Biomedical Research Involving Human 
Subjects. The study protocol and procedures were 
approved by the Ethics Committee of the Medical 
University of Bialystok (No R-I-002/144/2019).

Measurements
After the participants had rested in the sitting position for 
30 minutes, blood samples were collected from peripheral 
veins before starting the treatment. The serum was sepa-
rated by centrifugation immediately at 1.500×g for 10 
minutes at room temperature and sera were collected and 
stored at −80 ◦C until measurements were obtained.

Following blood sample collection, all patients with 
chronic idiopathic uveitis required both topical and gluco-
corticosteroid (GCs) treatment (first intravenous, then 
oral), with a maintenance dose not exceeding 10 mg oral 
prednisolone equivalent per day. Systemic GCs treatment 
was as short as possible with a maximum duration of two 
months. All patients with chronic non-infectious uveitis 
had GCs therapy in the past.

The concentration of ET-1 in serum was determined by 
sandwich enzyme-linked immunosorbent assay (ELISA) 
using a commercially available kit Endothelin-1 
Immunoassay (R@D Systems, Inc., Minneapolis, MN, 
USA). ELISA kit was used following the manufacturer’s 
instructions. Readings were performed using an ELISA 
microplate reader (ANTHOS, Wals/Salzburg, Austria) at an 
absorbance value of 450 nm. The results were expressed in 
pg/mL. Sensitivity of the assay was 0.207 pg/mL. The coeffi-
cients of variation values (CV%) of intra-assay precision was 
2.3% for 7.34 pg/mL and 1.9% for 14.7 pg/mL and inter-assay 
precision was 5.9% for 4.43 pg/mL and 5.3% for 14.4 pg/mL.

The concentration of C reactive protein (CRP) in serum 
was determined by immunoturbidimetric method using 
CRP4 reagent kit (Roche Diagnostics GmbH, Mannheim, 
Germany). In this method, human CRP agglutinates with 
biologically inert latex particles coated with mouse mono-
clonal anti-CRP antibodies. The aggregates are determined 
turbidimetrically at 570 nm. The coefficient of variation 
values (CV%) of intra-assay precision (repeatability) were 
1.7% for 3.63 mg/L and 1.3% for 9.69 mg/L, and inter- 

assay precision (intermediate precision, 2 aliquots per run, 
2 runs per day, 21 days) was 1.7% for 3.63 mg/L and 1.7% 
for 9.69 mg/L.

All patients underwent detailed ophthalmologic exam-
ination including best corrected visual acuity measurement 
using Snellen Chart or illiterate E charts, intraocular pres-
sure with TonoPen, slit-lamp examination and dilated fun-
dus examination using Volk lens. Refractive error was 
determined using cycloplegic refraction after the applica-
tion of 1% Tropicamide with a TONOREF™ Nidek’s 
Auto Ref/Kerato/Tono/Pachymeter.

Statistical Methods
Statistical analysis was performed using Statistica 13 PL 
(StatSoft, Poland). Normality of distribution of variables 
was checked by the Shapiro–Wilk test. The data did not 
follow a normal distribution. The results were expressed as 
means and standard deviations (SD) and medians and 
quartiles (Q1, Q3), or numbers (n) and percentages (%). 
Study participants were compared in regard to gender and 
age by the Pearson chi-square test. Differences between 
the study group and controls were evaluated using the 
Mann–Whitney U-test. To test differences between the 
location and grade of inflammation, the ANOVA rank 
Kruskal–Wallis test was done. Post-hoc comparisons fol-
lowing the ANOVA rank Kruskal–Wallis test were per-
formed using Tukey’s test. Correlations between variables 
were assessed by the Spearman’s rank correlation coeffi-
cient. The results were considered to be statistically sig-
nificant when p values were lower than 0.05.

Results
Seventeen Caucasian individuals (7 females, 10 males) 
with the mean age of 12.3 ± 4.3 years, aged from 5 to 
17 years, with chronic non-infectious uveitis and 22 age- 
and gender-matched healthy subjects with the mean age of 
11.6 ± 4.5 years, aged from 4 to 17 years, were recruited 
for the study. Best corrected visual acuity of the eye with 
inflammation ranged from 0.7 to 0.9. Subjects from the 
control group had full visual acuity and did not require 
correction. All patients with chronic uveitis and controls 
had normal intraocular pressure of 14–18 mmHg.

The basic characteristics of idiopathic uveitis patients 
and controls are summarized in Table 2. Statistically sig-
nificant difference between ET-1 concentration in patients 
with chronic idiopathic uveitis and controls was observed 
(p = 0.008) (Figure 1). In chronic idiopathic uveitis, the 
range of ET-1 was very narrow and ranged from 0.86 pg/ 
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mL to 1.56 pg/mL. In controls, the value range of ET-1 
concentration was wider and extended from 0.33 pg/mL to 
3.83 pg/mL. In further analysis the relationship between 
ET-1 concentrations and participant characteristics were 
assessed in subgroups, taking into account gender and 
age group (≤13/>13 years of age). No significant differ-
ences were found in ET-1 levels between the genders and 
age groups, either in uveitis patients (p = 0.807; p = 0.961, 
respectively) or controls (p = 0.646; p = 0.504, respec-
tively). No correlations were established between ET-1 
concentration and age, either in idiopathic uveitis patients 
or controls (r = −0.070, p = 0.789 and r = −0.257, p = 
0.248, respectively).

Characteristics of chronic idiopathic uveitis patients are 
presented in Table 3. All chronic idiopathic uveitis patients 
presented an insidious onset and persistent duration. The mean 
age at onset of patients with chronic uveitis was 11.7 ± 4.3 
years, mean follow-up period (treatment duration) 111 ± 13.7 
days and disease duration 202 ± 62.6 days. CRP concentration 

in all patients with chronic uveitis was within a normal range 
(up to 5 mg/L) with median (Q1; Q3) 0.6 (0.3; 0.9) mg/L. In 
the study cohort, no differences were established in ET-1 
concentrations between uveitis patients with different best 
visual acuity: 0.7, 0.8 and 0.9 [medians (Q1; Q3): 1.30 
(0.95; 1.39) vs 1.37 (1.22; 1.44) vs 1.39 (1.15; 1.54) pg/mL; 
H = 1.102, p = 0.576]. There were no correlations between the 
levels of ET-1 and CRP (r = −0.118, p = 0.651), between ET-1 
levels, and the best corrected visual acuity and intraocular 
pressure of the eye with inflammation (r = 0.259, p = 0.315 
and r = 0.186, p = 0.475, respectively)

Nine out of 17 patients participating in the study presented 
with anterior uveitis, 5 – posterior uveitis and 3 – panuveitis; 
16 with unilateral and 1 with bilateral laterality. Considering 
the location of inflammation, there were no differences 
between ET-1 concentrations in anterior uveitis, posterior 
uveitis and panuveitis [medians (Q1; Q3): 1.37 (1.28; 1.48) 
vs 1.22 (0.95; 1.39) vs 1.33 (1.22; 1.50) pg/mL; H = 0.912, p = 
0.634, respectively]. No significant differences in ET-1 con-
centrations between chronic idiopathic uveitis patients with 
varying grades of inflammation were observed (Table 4).

Discussion
In our study, we observed significantly lower ET-1 concentra-
tion in patients with chronic idiopathic uveitis in comparison 
to controls. We concluded that ET-1 expression is disturbed in 
chronic idiopathic uveitis irrespective of anatomical location 
and grade of inflammation. The significantly lower concentra-
tion of ET-1 observed in both females and males may indicate 
dysregulation in the endothelin signaling pathway and may be 
considered a predictive factor for long-term structural damage 
of ocular tissues. Our study is the first to demonstrate lower 
levels of ET-1 in chronic non-infectious uveitis and therefore 
we are unable to compare our results with those of other 
authors. Studies on uveitis have been performed in patients 
with rheumatological diseases associated with uveitis and on 
induced animal models of uveitis. The most common type of 

Table 2 Basic Characteristics and Serum Endothelin-1 Concentration in Children and Adolescents with Idiopathic Uveitis and Control 
Group

Parameter Chronic Idiopathic Uveitis Control Group p values

Number, n 17 22

Age, years 12.3 ± 4.30 11.6 ± 4.46 0.581

Gender (female/male), n (%) 7 (41)/10 (59) 11 (50)/11 (50) 0.201
Age group (≤13/>13 year), n (%) 9(53)/8(47) 13 (59)/9 (41) 0.393

Endothelin-1, pg/mL 1.33 (1.22; 1.48) 1.93 (1.1; 3.11) 0.008

Notes: The results are presented as mean and standard deviation (SD) and medians and quartiles (Q1; Q3), or numbers (n) and percentages (%).

Figure 1 Box and whisker plots and scatter plots of serum endothelin-1 concen-
trations in control group and chronic idiopathic uveitis. Boxes represent the inter-
quartile range (25th–75th percentiles), the point in the box represents the median, 
and the whiskers extend to the most extreme data points (range).
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idiopathic uveitis in our study cohort was anterior chronic 
uveitis with an insidious onset and persistent duration, as 
confirmed by the reports of other authors.3,4

ET-1 modulates pericyte contractility to regulate retinal 
blood flow and is involved in the regulation of intraocular 
pressure and aqueous humor dynamics.17,18 An amount of 
blood needed in various organs and tissues varies and is 
achieved by adapting perfusion pressure and local resistance 
to flow. The blood flow in various tissues in the eye is regulated 
differently.26 The eye is supplied by two vascular systems: the 
uveal and the retinal vessels. The retinal blood flow is char-
acterized by a low perfusion rate, a high vascular resistance and 
a high oxygen extraction. By contrast, the choroid blood flow 
shows a high perfusion rate, a low vascular resistance and 
a low oxygen extraction. Vascular dysregulation (VD) plays 
a significant role in the pathogenesis of uveitis. Patients with 

primary VD tend to have signs of oxidative stress and a slightly 
increased ET-1 plasma level. The secondary VD occurs in the 
case of autoimmune disorders in different diseases.27

The human serum level of ET-1 has a low but measurable 
concentration of 0.7–5.0 pg/mL28,29 and is characterized by 
a very short half-life in the blood – around 7 minutes. Low 
concentration in the blood results from active uptake by 
receptors present in epithelial cells and high activity of the 
endothelin-degrading enzyme. In turn, attachment of the 
endothelin to the receptor and the subsequent internalization 
of the receptor-ligand complex to the cytosol, protects it from 
biodegradation and prolongs this time.30,31 So, the concen-
tration of ET-1 in plasma depends on several elements as 
synthesis, connection with receptors and the efficiency of 
mechanisms eliminating from the body in the lungs, kidneys 
and liver.32 It should be noted that hypoxia is a strong 

Table 3 Characteristics of Chronic Idiopathic Uveitis Patients and the Grades of Inflammation According to SUN Criteria

Age Sex  
(F/M)

Visual Acuity 
(R/L)

Anatomical 
Location

Anterior 
Chamber Cells

Anterior 
Chamber Flare

Vitreous 
Haze

CRP, mg/ 
L

ET-1, pg/ 
mL

15 M 1.0/0.9 A 0.5+ 1+ 0.2 1.56

17 F 0.9/1.0 P 1 0.6 1.56

7 M 0.8/1.0 A 0.5+ 1+ 0.88 1.44
17 M 0.9/1.0 A 0.5+ 1+ 0.3 1.3

11 F 1.0/0.8 A+P 1+ 1+ 1 0.3 1.22

16 M 0.7/1.0 P 1 0.3 0.86
17 F 1.0/0.7 A+P 1+ 2+ 1 0.6 1.33

9 F 1.0/0.9 A 0.5+ 1+ 0.1 1.52
15 F 1.0/0.9 A 0.5+ 1+ 0.9 1.09

10 M 0.7/1.0 P 2 0.2 1.39

17 M 1.0/0.7 P 2 0.5 0.95
8 M 0.9/0.9 P 1 1.3 1.22

13 M 1.0/0.8 A 1+ 2+ 0.5 1.37

13 F 1.0/0.7 A 1+ 2+ 3.08 1.28
15 M 1.0/0.7 A+P 1+ 1+ 1 0.91 1.5

5 F 1.0/0.9 A 0.5+ 1+ 0.79 1.07

5 M 0.9/1.0 A 0.5+ 1+ 3.8 1.48

Abbreviations: A, anterior uveitis; A+P, panuveitis; CRP, C reactive protein; ET-1, endothelin-1; F, female; L, left; M, male; P, posterior uveitis; R, right; SUN, the 
Standardization of Uveitis Nomenclature.

Table 4 Concentrations of Endothelin-1 Depending on the Grade of Inflammation

Grade of Inflammation ET-1, pg/mL p values

Number 7 5

Anterior chamber cells (grade 0.5+ vs 1+) 1.44 (1.1; 1.52) 1.33 (1.28; 1.37) 0.745
Number 9 3

Anterior chamber flare (grade 1+ vs 2+) 1.44 (1.22; 1.50) 1.33 (1.28; 1.37) 0.711

Number 6 2
Vitreous haze (grade 1 vs 2) 1.27 (1.22; 1.50) 1.17 (0.95; 1.39) 0.868

Note: The results are presented as medians and quartiles (Q1; Q3). 
Abbreviation: ET-1, endothelin-1.
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stimulator of ET-1 in vivo and in vitro, since the concentra-
tion of this peptide in the blood of people with hypoxaemic 
cor pulmonale is the same as in healthy volunteers during 
short-term hypoxaemia.33,34

There is increasing evidence that the endothelin signal-
ing pathway plays a key role in the pathogenesis of several 
ocular diseases. But only two studies presented lower 
expression of ET-1, in adult patients with retinitis 
pigmentosa35 and in children with high myopia with the 
axial length of the eye >26 mm.36

In our study, patients with chronic idiopathic uveitis had 
significantly lower ET-1 concentrations in comparison to con-
trol subjects. In all chronic uveitis patients, ET-1 levels were 
almost at the same level within a very narrow range. 
Disturbance of the endothelin signaling pathway can play 
a key role in permanent visual impairment in patients with 
chronic idiopathic uveitis.37 Low concentration of ET-1 may 
lead to decreased blood flow in the choroidal vessels by effect-
ing in reversing the balance between ET-1 and nitric oxide 
(NO) concentration. In chronic inflammation the balance 
between vasoconstriction and vasodilatation factors is dis-
turbed in favor of vasoconstriction.31 This condition is also 
sometimes referred to as “NO deficiency” because NO is the 
main factor responsible for maintaining proper vascular tone. 
Consequently, the production of pro-thrombotic and inflam-
matory factors by the endothelium increases which initiates 
a sequence of events that ultimately leads to tissue damage.38

Several studies have demonstrated that ET-1 contributes 
to the development of inflammatory processes in the vascular 
wall. It has been shown that ET-1 is associated with an 
inflammatory response involving activation of transcription 
factors, such as nuclear factor (NF-κB) and expression of 
proinflammatory cytokines, including tumor necrosis factor 
alfa (TNF-α), interleukin-1 (IL-1) and IL-6.39 In turn, these 
transcription factors and proinflammatory cytokines can sti-
mulate ET-1 production.40 IL-33, a crucial member of the IL- 
1 family, is considered a dual function protein which exerts 
its pro- or anti-inflammatory effect by acting as both an 
intracellular nuclear factor and a cytokine.41 ET-1 increases 
the expression of soluble IL-33 receptors (sST2, suppression 
of tumorigenicity 2 receptors) which may prevent binding of 
IL-33 to cell-surface receptors.

Epithelium responds to various environmental factors by 
releasing key cytokines such as thymic stromal lymphopoie-
tin (TSLP), IL-33 and IL-25,42 cytokines regarded as type 2 
immune response-initiating.43 The IL-33/ST2 axis could 
affect cells both of the innate and adaptive immune 
system.44 Many studies have demonstrated recently that the 

IL33/ST2 axis plays crucial role in several eye diseases, 
including uveitis.45 IL-33 was significantly upregulated in 
autoimmune uveitis in mice46 and in patients with Behçet’s 
uveitis.47 However, no differences in IL-33 levels in either 
serum or aqueous humor were observed between acute ante-
rior uveitis and controls.48 Future investigations should re- 
evaluate the role of IL-33/ST2 in different types of uveitis, 
compare differences between infectious and noninfectious 
uveitis and clarify potential reasons for the discrepancy.

The use of GCs especially in general are the primary 
treatment choice in patients with chronic idiopathic uveitis 
but it is associated with a multiple number of side effects 
in the eye.49–52 The most common complication after local 
GCs use is increased intraocular pressure and cataract 
development. ET-1 synthesis in human cells is regulated 
at the transcription level and GCs may reduce gene 
expression.53 GCs reduce prostaglandin E accumulation 
in rabbit eyes by limiting the availability of the substrate 
for prostaglandin and leukotrienes biosynthesis and thus 
suppress the inflammatory response.54 Keles et al showed 
that dexamethasone reduced intraocular inflammation by 
lowering levels of inducible nitric oxide synthase (iNOS) 
and TNF-α expression in rat model of endotoxin-induced 
uveitis.23 It has been reported that budesonide given sub-
cutaneously reduced ET-1 level by 72% in induced bron-
chial asthma rats.55 Tseĭmakh et al also have observed 
significantly reduced ET-1 levels in chronic obstructive 
pulmonary disease patients treated with systemic and 
inhaled GCs.56 Given the mechanism of action of GCs 
and their influence on ET-1 expression, the question arises 
whether their use in children and adolescents with chronic 
idiopathic uveitis can bring good results or lead to tissue 
damage. It is difficult to say whether the ET-1 concentra-
tion was lower initially in chronic non-infectious uveitis or 
was it the result of the GCs used in the past.

The two major limitations of our study were the small 
sample size and the observational design of the study. This 
did not allow us to draw firm conclusions about causality. 
In addition, the inability to assess the concentration of 
factors known to promote the expression and inhibitors 
of ET-1 and proinflammatory cytokines in this study may 
limit the spectrum of possible associations. In connection 
with the role that inflammation plays in tissue damage and 
the development of undesirable symptoms, new methods 
of controlling the inflammatory response are constantly 
being sought. However, further studies involving a larger 
number of participants and longer follow-up duration are 
required to confirm our results.
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Conclusions
ET-1 expression is disturbed in pediatric chronic idiopathic 
uveitis irrespective of the anatomical location and grade of 
inflammation. We conclude that lower ET-1 expression 
plays a crucial role in disturbed vascular tone control and 
can result in permanent visual impairment in chronic non- 
infectious uveitis.
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