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Abstract

BACKGROUND: Pterygium is an eye disease with multifactorial etiopathogenesis. Molecular factors such as cell
proliferation and inflammatory mediators are associated with increased calcium mobilization and activation of nuclear
factor k mediated by histamine-1 receptors (H1R).

AIM: This study aims to determine whether the expression of H1R primary pterygium tissue is higher than normal
conjunctival tissue and the expression of H1R based on pterygium grades.

METHODS: This study was an analytic observational study with a case-control study approach at Sanglah General
Hospital, Bali Mandara Eye Hospital, and Mangusada Hospital. The study was conducted from November 2017 to
April 2018. The pterygium and conjunctival tissues obtained from 28 subjects in the same eye and examined for H1R
expression by immunohistochemistry.

RESULTS: The results of this study obtained 64.3% of women with a mean age of 54.2 + 7.8 years. There was no
difference in mean H1R expression between pterygium grades in the final score (p = 0.759). There was a mean
difference of H1R between primary pterygium (42.50) and normal conjunctival tissue (14.50) with p < 0.001. Only
tissue types affected the expression of H1R in the final score (B = 4.893; 95% CI 4.363-5.423; p < 0.001).

CONCLUSION: It was concluded that the expression of H1R primary pterygium tissue was higher in primary
pterygium than normal conjunctival tissue.

under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (CC BY-NC 4.0)

Introduction

Pterygium is a disorder characterized by the
growth of fibrovascular conjunctival lesion with wing-
shaped, most occurs in the nasal side with a horizontal
direction that invades the corneal surface [1], [2]. Pterygium
has the potential to cause blindness, and for the late stages
requires complex surgery for visual rehabilitation [3].

Based on the Basic Health Research Indonesia
in 2013, the prevalence rate of pterygium in Indonesia
was 8.3%, of which the highest in Bali was 25.2% [6].

Etiology and pathogenesis of pterygium are
unclear. Environmental factors such as ultraviolet
(UV) radiation, low humidity, and dust are related to
pterygium pathogenesis [7], [8], [9].

Histamine is the main mediator in allergy,
inflammatory reactions, and also in the modulation of
cell proliferation and migration [10], [11].

A study proved for the first time that histamine
has an important role in pterygium proliferation through

histamine-1 receptors (H1R), where H1R has the highest
expression level and H4R with the lowest expression
level. In normal conjunctival tissue also found H1R, H2R,
and H4R, where the expression level of H1R conjunctival
tissue is only half of the pterygium tissue [10].

This research was conducted because of the
high prevalence of pterygium in Indonesia and Bali, in
particular, where Indonesia is in the equatorial region.
Until now, as far as the author’'s knowledge, research to
determine the expression of H1R in primary pterygium
compared to normal conjunctival tissue is still limited.
Based on the above, this study was conducted to
determine whether the expression of H1R primary
pterygium tissue is higher than normal conjunctival tissue.

Materials and Methods

This is an analytic observational study with a
case-control study approach. This study included 28
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study subjects with primary pterygium aged =40 years
and signed informed consent. The study was conducted
at Sanglah Hospital, Bali Mandara Eye Hospital, and
Mangusada Hospital from November 2017 to April
2018. The sample was all patients with consecutive
primary pterygium who met the inclusion and exclusion
criteria. Exclusion criteria were the use of topical/
systemic anti-allergy drugs in the last 2 weeks, recurrent
pterygium, surgical history/conjunctival trauma, and
ocular infection.

Research protocol

The preparation stage was carried out
interviews, eye examination, and eye documentation
by the researcher. Criteria for pterygium grading based
on an extension to the cornea shown in Figure 1 [17].

a : b D | c B " d -t

Figure 1. The grading of pterygium is based on an extension to the
cornea. Grade | (a), Grade Il (b), Grade Il (c), and Grade IV (d) [17].

A sampling of the primary and normal
conjunctival pterygium tissue is performed on the
same surgery eye of the study subject during. The
conjunctival tissue is taken in the normal superotemporal
conjunctiva (furthest from the pterygium) during graft
removal. The sample size of more than 2 x 2 mm stored
separately in a container containing buffer formalin
10%. Immunohistochemical (IHC) examination of H1R
expression was performed at the Histology Laboratory
of Udayana University, Denpasar. The H1R expression
was obtained from the semiquantitative final score and
shown in Table 1.

Table 1: Assessment score system [18]

% positive cell (A) Intensity reaction (B) Final score

0=0 0 = no reaction Ax B =score
1<30 1= weak
2 =30-60 2 = mild
3260 3 = strong
Statistical analysis

Data processing was performed using the
SPSS. Categorical scale descriptive data are in
the form of frequencies and percentages, while the
data are numerically scaled in the form of mean and
standard deviation. An unpaired t-test to examine the
differences in expression of H1R between the primary
pterygium tissue and the normal conjunctiva was used.
The difference in mean H1R expression between
pterygium degrees was analyzed by one way ANOVA
test. Generalized linear model was used for analyzing
control variables on different expressions of H1R. The
level of significance was at p < 0.05.

Results

The proportion of females was 18 people
(64.3%) more than males as many as ten people
(35.7%) with a mean age of 54.2 + 7.8 years and the
age range of 42-70 years. Most subjects (64.3%)
performed outdoor activities 5 h/day with an average
length of 4.6 h/day. Smoking was found in 6 people
(21.4%), and the presence of ocular allergy was found
in 7 people (25.0%). The highest grade of pterygium
is 16 in Grade Il (57.1%) without any Grade | in the
subject (57.1%) (Table 2).

Table 2: Characteristics of subjects

Variable n (%) Mean + SD
Age (year) 54278
Gender

Male 10 (35.7)

Female 18 (64.3)
Outdoor activities (h/day)

<5 18 (64.3)

>5 10 (35.7)
Onset (year)

<40 6 (21.4)

240 22 (78.6)
Smoking status

Yes 6 (21.4)

No 22 (78.6)
Ocular allergy

Yes 7 (25.0)

No 21 (75.0)
Pterygium grading

| -

1] 16 (57.1)

1} 11 (39.3)

|\ 1(3.6)

Description of tissue with IHC examination on
pterygium tissue (A) shows H1R expression (brown
color) more than conjunctival tissue (B). The red
arrow indicates the cell expressing H1R. The black
arrow shows cells that do not express H1R. In normal
conjunctival tissue, there is almost no H1R expression
(Figure 2).

Figure 2: (a and b) H1R expression in pterygium and conjunctival
tissue with IHC examination

The expression of H1R primary pterygium
tissue based on its grade was assessed from the
percentage of positive cells, reaction intensity, and
final score in the IHC examination can be seen in
Table 3. Based on the results of the table, there was no
difference in mean H1R expression between pterygium
grades.
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Table 3: H1R expression based on pterygium grading

Variables Pterygium grading H1R expression p-value

% Positive cell (A) Il 14.63 0.926
1] 14.23
\% 15.50

Intensity reaction (B) 1l 14.63 0.760
1] 13.91
\% 19.00

Final score (AxB) I 14.66 0.759
1] 13.86
\% 19.00

H1R: Histamine-1 receptors

H1R: Histamine-1 receptors.

Expression of H1R pterygium and conjunctival
tissue based on the percentage of positive cells, reaction
intensity, and the final score on the IHC examination
can be seen in Table 4.

Table 4: Differences in the expression of H1R pterygium and
conjunctival tissue

H1R expression p-value
Pterygium Conjunctiva
% Positive cell (A) 42.14 14.86 0.000
Intensity reaction (B) 42.50 14.50 0.000
Final score (AxB) 42.50 14.50 0.000

H1R: Histamine-1 receptors.

Based on the results of Table 4, there was a
difference in the mean expression of H1R between the
primary pterygium tissue and the normal conjunctiva,
where the mean rank expression of H1R primary
pterygium tissue was almost 3 times higher than the
normal conjunctival tissue.

According to the results of Table 5, only the
type of tissue (primary pterygium tissue vs. normal
conjunctival tissue) affects the expression of H1R, while
other variables do not affect.

Table 5: Differences in H1R expression after controlling

gender, age, ocular allergy, outdoor activity, smoking status,
onset, pterygium grading, and type of tissue

HIR expression Variable B 95% CI p-value

% positive cell Gender: Male -0.014  -0.358-0.330 0.934
Ref: Female
Age (year) 0.008 -0.009-0.025 0.340
Ocular allergy: Yes 0.040 -0.263-0.343  0.793
Ref: No
Outdoor activity <5 h 0.125 -0.153-0.404 0.370
Ref: >5 h
Smoking status yes -0.085 -0.435-0.365 0.860
Ref: No
Pterygium onset (year) 0.087 -0.230-0.404 0.583
Pterygium grading -0.043 -0.285-0.199  0.720
Type of tissue 1.571 1.357-1.786 0.000
(Pterygium vs. Conjunctiva)

Intensity reaction Gender: Male 0.066 -0.333-0.466  0.739
Ref: Female
Age (year) 0.011 -0.008-0.031  0.256
Ocular allergy: Yes 0.124 -0.228-0.476  0.483
Ref: No
Outdoor activity <5 h 0.035 -0.289-0.358  0.831
Ref: >5 h
Smoking status: Yes -0.029 -0.493-0.435 0.900
Ref: No
Pterygium onset (year) 0.253 -0.116-0.621 0.174
Pterygium grading -0.196 -0.477-0.084 0.166
Type of tissue 2.357 2.108-2.606 0.000

(Pterygium vs. Conjunctiva)

H1R: Histamine-1 receptors.

Discussion

The relationship between sex and age with
the development of pterygium is still debatable. Wu

et al. found prevalence rates above 33% in older
age (=50 years) in China [5]. A study in Central India
by Nangia et al. found the mean age of subjects with
pterygium 56.6 + 13 years and age range of 30-85
years [2]. Nemet et al. in Israel stated that the mean
age of pterygium patients was 58.4 + 14 years [4]. Age
as a significant risk factor for pterygium is associated
with increased susceptibility to UV exposure in older
people with increasing age and spending most of the
outdoor activities resulting in the accumulation of UV
damage. The results obtained may differ from other
studies due to differences in age ranges in collecting
study samples.

Some literature shows a higher prevalence
in women than men as in studies conducted in Dali
populations in China, Doumen County in China,
populations in the Barbados Islands, and Kathmandu in
Nepal [5], [19], [20], [21]. In this study, the percentage
of female subjects (64.3%) was more than that of
men (35.7%). Research subjects were patients with
pterygium who underwent surgery at the hospital.
Women also pay more attention to cosmetic reasons
so that they perform eye examinations for surgery.

The tropical climate as a risk factor for
pterygium is strongly associated with outdoor activity
and UV exposure [4]. Researchin Indonesia has a higher
prevalence of pterygium in groups with outdoor activity
10 years earlier [22]. A study in Sumatra (Indonesia) by
Gazzard et al. found a history of outdoor activities >5
h/day for the past 10 years associated with a doubled
risk for pterygium compared without the history [3].
This study obtained outdoor activities >5 h/day in the
last 5 years, amounting to 21.4% of the subjects. Bali
is located at 8° south latitude, which is included in the
“pterygium belt” region with high UV exposure.

Lee et al. (2017) in Korea stated that current
smoking history was significantly lower in the pterygium
group than without pterygium, according to previous
studies that found that smoking protects against
pterygium [23]. Conversely, Pyo et al. reported that
pterygium in Korea is associated with a lifestyle without
smoking [24]. Histamine through H1R can cause
immunomodulatory effects, itching, swelling, erythema,
increased vascular permeability, and pain [25]. Ocular
symptoms can occur in 40-60% of allergy patients [26].
In this study, 28.6% of the subjects were found with
ocular allergy. These results were obtained based on
interviews with research subjects, where ocular allergy
can occur unnoticed by the subject so that further
examination is needed for diagnosis.

A study by Shrestha and Kaiti (2016) obtained
58% of pterygium with Grade | followed by Grade II
at 41% [19]. A study by Tan et al. in the Riau Islands
of Indonesia obtained the highest 59.3% pterygium
Grade | [22]. In this study, 57.1% pterygium Il Grade
was obtained without any Grade I. The subjects in this
study were the only pterygium which caused complaints
and performed surgery so that pterygium Grade | was
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not found because it was generally asymptomatic and
did not carry out examinations to health services. The
varying degrees of pterygium division between different
studies cause difficulties in comparing the severity of
the inter-study.

The relationship between H1R and primary
pterygium tissue has been demonstrated in this study
and other previous studies. This study is the first
study to assess RH-1 expression based on pterygium
grading. Based on the grade of pterygium, the mean
rank of expression of H1R pterygium Grade Il was
14.66, Grade Ill 13.86, and Grade IV 19.0 in the final
score which did not have a significant difference
between pterygium grades with p = 0.759. Pterygium |
Grade was not found in this study. The results showed
no relationship between pterygium grading and H1R
expression.

H1R paired with qu proteins activate
intracellular Ca** signaling, cGMP, phospholipase
D, phospholipase A,, and NFxf [27]. Active HR and
epidermal growth factors have been found in pterygium
tissue. The H1R is the dominant receptor and is known
to increase intracellular Ca”* levels [9]. According to Qin
et al., the highest H1R expression and H4R were lowest
in pterygium fibroblasts, where the proliferative effect
of histamine works mainly through H1R. Expression
of H1R on pterygium fibroblasts was investigated
from conjunctival fibroblasts with RT-gPCR and DNA
agarose gel electrophoresis [10].

In this study, the mean rank of H1R primary
pterygium tissue was 42.14 and normal conjunctival
tissue was 14.86 in the final score with p <0.001 so that
there was a significant difference in H1R expression
between pterygium and the conjunctiva tissue. Mean
rank expression of H1R primary pterygium tissue is
almost 3 times higher than normal conjunctival tissue.
H1R included in GPCR can increase intracellular
Ca” levels and activate NFxB which is a prominently
inflammatory transcription factor [9], [12], [13], [14],
[15], [16]. Calcium signaling activity is associated
with excess cell proliferation, trans-differentiation, and
angiogenesis. Active NF-kf3 in pterygium contribute to
several biological effects such as collecting inflammatory
cells in pterygium tissue, increasing cell motility and
invasion, influencing the expression of pro-apoptotic
and anti-apoptotic genes and cell cycle proteins [7].

Conclusion

Based on the results of the study, it was
concluded that H1R expression primary pterygium
tissue was higher than normal conjunctival tissue and
without mean differences between pterygium grades.
This finding shows cell proliferation and inflammatory
factors are molecular factors associated with the

development of pterygium. The further biomolecular
study is needed to investigate the susceptibility of H1R
expression.
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