Matrix metalloproteinase-9 expression in pterygium
Expressão da metaloprotease de matriz-9 no pterígio
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ABSTRACT

Purpose: To assess matrix metalloproteinase (MMP)-9 expression in
pterygium lesion. Methods: A prospective randomized clinical trial was
done to evaluate the expression of matrix metalloproteinase in normal and
in primary or recurrent pterygia in Tenon’s capsule by immunohistochemical analysis and a computerized image analysis system. The data were
submitted to statistical analysis. Results: Matrix metalloproteinase expression showed no difference in normal Tenon’s capsule and in primary
or recurrent pterygia. Conclusion: The similar expression of the matrix
metalloproteinase in normal Tenon’s capsule and in primary or recurrent
pterygia allowed us to conclude that matrix metalloproteinase is not
implicated in the genesis or the recurrence of pterygium lesion.
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Matrix metalloproteinases (MMP) are a family of enzymes that act to
modify or degrade the extracellular matrix components in normal and remodeling tissues and they were found in many diseases such as arthritis,
tumor invasion, metastasis and angiogenesis(1-2). These enzymes are secreted by a variety of cell types including fibroblasts and they are categorized
into five groups: collagenases (MMP-1, 8, 13), gelatinases (MMP2, 9),
stromelysins (MMP3, 10, 21, 22), membrane type MMPs and others(3).
The MMPs are ubiquitous proteolytic enzymes important in physiological and pathological process, the activity of which is stringently controlled
by the action of a family of natural antagonists, the tissue inhibitors of
metalloproteinases (TIMPs)(4).
Pterygium is a benign, fibrovascular and infiltrative process of the
conjunctiva of unknown pathogenesis. The histological feature of pterygium overgrowth is excessive fibrovascular proliferation, basement membrane (Bowman’s membrane) degradation and the superficial corneal stroma is invaded by the fibrovascular tissue. The degradation of the basement
membrane or the extracellular matrix might be related to the extracellular
proteinases or some of the MMPs(5).
The MMP participation in the genesis of pterygium was recently
suspected and overexpression of collagenases (MMP-1) and gelatinases
(MMP- 2 and 9) in cultured pterygium cells(6) or in pterygium tissue(7) was
suggested.
MMP-9 is regarded as important for degradation of the basement membrane and extracellular matrix during cancer invasion and other tissueremodeling events(8). Thus, the purpose of this study was to evaluate the
expression of MMP-9 in primary and recurrent pterygium lesion and in
normal Tenon’s capsule.
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METHODS

Patients

MMP-9 1:50 (GE-213 clone, Cat# RDI-MMP-9abm-213) was
washed with buffered saline solution. (9)
Quantitative MMP-9 evaluation

A randomized prospective clinical trial was performed at
the Botucatu School of Medicine – Brazil. Sixty-one subjects
presenting pterygium were submitted to surgical excision of
the lesion and a fragment of normal Tenon capsule from the
same eye. The age of the 61 patients ranged from 33 to 72 years
(mean 51). Primary pterygium was present in 42 patients and
recurrent pterygium in 19. Patients with nasal and temporal
pterygium in the same eye, simultaneously, were excluded.
Surgical technique
The lesions were surgically removed after a subconjunctival infiltration of 2% lidocaine (Xylocaine) with adrenaline. A
fragment of normal Tenon’s capsule was removed from the
inferior temporal quadrant. Then, the head of the pterygium
and a portion of its body were removed with the subjacent
Tenon’s capsule. The conjunctiva was sutured using polygalactin 7-0.

The expression of MMP-9 was semiquantitative evaluated
using a conventional light microscope. The expression was
classified as: - (without expression), + (low expression: < 10
stained cells per specimen), ++ (moderate expression: 10 to 20
stained cells), +++ (high expression: >20 stained cells).
The morphometric evaluation was performed using the
KS 300 (Zeiss) software and a light microscope to determine the
area (mm2) of pterygium and normal conjunctiva fragments.
After determining the expression of MMP-9 in each specimen,
the value was divided by the total area of the material to quantify the expression rate related to the size of the specimen.
Statistical analysis
The Goodman test was used for statistical comparison of
the obtained data.
RESULTS

Immunohistochemical preparation
The specimens (Tenon’s capsule from pterygium and normal conjunctiva) were embedded at optimal cutting temperature and frozen at - 80°C.
The specimens were fixed in neutral buffered formalin and
embedded in paraffin. Serial 3-µm cross-sections were made
and stained with hematoxylin-eosin. The fragments were
placed on glass slides previously treated with poli-D-lysin
adhesive (Sigma Chemical Corporation, Cat# P-7886, MO,
USA); deparaffinized in xylene and descending ethanol series
and washed in buffered saline solution (pH 7.4). Sections were
then incubated for 15 minutes in 0.21% citrate solution (pH
6.4) in a microwave oven; and overnight at 4ºC with primary
monoclonal antibodies (Research Diagnostics Inc, NJ, USA):

Tenon’s capsule from pterygium and normal conjunctiva
had similar expression of MMP-9 (Figure 1) when the MMP-9
expression was evaluated according to the total tissue area
(Table 1). Also, there was observed similarity of expression
between the primary and the recurrent pterygium (Table 2).
DISCUSSION

There are many described MMP but it is still not known if
or which one is involved in pterygium pathogenesis. The
collagenases and gelatinases may contribute to the development of ocular surface diseases(10-11).

Figure 1 - MMP-9 expression in the pterygium lesion (left) and normal conjunctival tissue (right). X200 – Faculdade de Medicina de Botucatu
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Table 1. Median, interquartile semiamplitude and statistical test
results of normal and pterygium Tenon capsule - Faculdade de Medicina de Botucatu

Tenon capsule
Statistical
Variable
Normal
Pterygium
results
Total area 5476.4 ± 2476.3 10398.0 ± 3379.3 5.8 (P<0.0001)
(TA)
MMP-9
21.0 ± 18.0
23.0 ± 23.0
0.5 (P>0.05)
MMP-9/TA 0.004 ± 0.003
0.002 ± 0.003
2.1 (P<0.05)
TA= tissue area

MMP-9 or gelatinase B was the focus of this study because collagen type IV, the major component of the basal membrane is degraded by MMP-9 and collagen type IV is increased at
the margin of the pterygium where degradation of the corneal
Bowman membrane occurs(7).
Also, MMP-9 was detected in the basement membrane of
the corneal epithelium and related to diseases with conjunctival hyperemia, corneal neovascularization, epithelial erosions
and corneal ulcerations(12). High levels of MMP-9 may be
responsible for the dissolution of basement membrane components such as hemidesmosomes, which may lead to migration
and invasion of tumor cells(13).
Pterygium lesion growth through the cornea and destruction of Bowman's membrane and superficial corneal stroma
occur(14). Because of these facts we supposed to occur a
similar process with overexpression of MMP-9 related to the
genesis and progression of the pterygium.
Another fact which led us to study MMP-9 in pterygium
lesion was the mast cell alterations already reported in pterygium(15) and the fact that neutrophils, macrophages and
phagocytic cells overexpress MMP-9(16).
Although we did not observe MMP-9 overexpression in
the pterygium lesion, according to others it was possible to
have MMP-9 in the pterygium and in normal conjunctival
tissue(17). The difference between these studies might be related to the used method. Our study and only another one(7)
about pterygium pathogenesis were done using “in vivo”
samples but others used cultured cells which may not represent the true findings(18).
Using cultured cells overexpression of MMP-1 and 3 at the
head of pterygium was reported, but not expression of MMP2 or 9(5).
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According to our results, primary and recurrent pterygium
did not show any difference of MMP-9 expression. Probably
recurrence is related to the incomplete lesion excision linked
to proliferation of fibroblasts and production of MMP under
the influence of inflammatory cytokines(19).
Because of the overexpression of MMP in cultured fibroblasts(18) and the histologic characteristics of the pterygium
(elastotic degeneration, fibroblast accumulation and fibrosis),
the hypothesis of increasing enzymes that digest tissues provoking pterygium development may be seen with caution.
Theoretically, it seems more acceptable that if there is
accumulation of substances in pterygium lesion this might be
due to inhibitory active enzymes (TIMP) and not to increase in
MMP.
Another suspicion might be that pterygium cells provoke
activation of fibroblasts at the head of the lesion, leading to
the initial cleavage of fibrillar collagen in Bowman’s layer by
the production of altered MMPs, a key role in the formation
and migration of a pterygium(7).
CONCLUSION

According to our results, MMP-9 expression is similar in
Tenon’s capsule from normal conjunctiva and from pterygium.
Further studies must be conducted to investigate whether
pterygium pathogenesis may be linked to MMP or TIMP.
RESUMO

Objetivo: Avaliar a expressão da metaloprotease de matriz
(MMP)-9 nos pterígios. Métodos: Foi realizado na Faculdade
de Medicina de Botucatu estudo prospectivo, aleatório, com o
intuito de avaliar a expressão da metaloprotease de matriz na
cápsula de Tenon normal e de pterígios primários e recidivados, usando o método da imuno-histoquímica e o sistema
computadorizado de análise de imagem. Os resultados foram
avaliados estatisticamente. Resultados: A expressão da metaloprotease de matriz foi semelhante na cápsula de Tenon normal e nos pterígios primários e recidivados. Conclusão: A
expressão da metaloprotease de matriz na cápsula de Tenon
normal e nos pterígios primários ou recidivados é semelhante,
o que nos leva a concluir que esta metaloprotease de matriz
não esteja envolvida na gênese ou na recidiva do pterígio.

Table 2. Median, interquartile semiamplitude, minimum and maximum values regarding primary or recurrent pterygium and statistical results
Faculdade de Medicina de Botucatu

Pterygium
Primary

Total area (TA)
9931.7±3460.1
(367.0; 25384.3)
11308.4±2876.9
(2072.2; 19160.1)
3.34
(P>0.05)

Recurrent
Statistical Results

MMP-9
23.0±17.0
(0; 161.0)
12.0±16.0
(0; 310.0)
4.71
(P>0.05)

MMP-9/TA
0.003±0.002
(0; 0.071)
0.002±0.002
(0; 0.018)
4.56
(P>0.05)
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