
陨灶贼 允 韵责澡贼澡葬造皂燥造熏 灾燥造援 9熏 晕燥援 6熏 Jun.18, 圆园16 www. ijo. cn
栽藻造押8629原愿圆圆源缘员苑圆 8629-82210956 耘皂葬蚤造押ijopress岳员远猿援糟燥皂

Zhongshan Ophthalmic Center, State Key Laboratory of
Ophthalmology, Sun Yat-sen University, Guangzhou
510060, Guangdong Province, China
Correspondence to: Kai-Li Wu. Zhongshan Ophthalmic
Center, State Key Laboratory of Ophthalmology, Sun
Yat-sen University, Guangzhou 510060, Guangdong
Province, China. wukaili@mail.sysu.edu.cn
Received: 2015-02-01 Accepted: 2015-06-19

DOI:10.18240/ijo.2016.06.25

Yang Q, Chen ZY, Liu XP, Wu KL. Overexpression of carbonic

anhydrase 1 in pterygium. 2016;9(6):931-932

Dear Sir,

C arbonic anhydrase (CA) is a kind of zinc enzyme that
reversibly catalyzes hydration of CO2. Sixteen CA

isoenzymes have been described in mammals [1]. These
isozymes play physiological roles in erythrocytes, including
CO2 transport, ion secretion, pH regulation and so forth. CA1
and 2 are both cytosolic enzymes that are found in large
quantities in erythrocytes. Excluding hemoglobin, CA1 is the
most abundant protein in erythrocytes [2]. CA2 and CA4 are
abundant in the non-pigmented ciliary epithelium in adults
and this provides the basis of using CA inhibitors to reduce
the rate of aqueous humour secretion in order to lower
intraocular pressure in glaucoma patients [3]. CA9 is highly
expressed in the anterior fibrous tissues connecting with the
palpebral conjunctiva [4]. Pterygium is a common disease of
the ocular surface that is originally considered as a condition
closely associated with exposure of the eyes to excessive sun
light [5]. The characteristics of pterygium are proliferation,
inflammatory infiltrates, fibrosis, angiogenesis and
extracellular matrix breakdown [6], which will result in
astigmatism, visual axis occlusion or tear film disturbance.
So far there has been no investigation elaborating the
expression of CA1 in pterygium patients. In this study, we
revealed that CA1 expression in pterygium is higher than
that in normal conjunctiva.
We obtained 10 human pterygium specimens and 5 normal
conjunctiva tissues for this study. Parts of 5 human conjunctiva
and 5 pterygium tissues were treated as we reported before
to extract protein by homogenization and centrifugation
(12000 伊 rpm, 4℃ for 15min) for SDS-polyacrymide gel
electrophoresis (SDS-PAGE), Matrix-Assisted Laser
Desorption/Ionization Time of Flight Mass Spectrometry

(MALDI-TOF-MS) and Western blot analyses [7-8]. The
remaining parts of the specimens were used to do
haematoxylin and eosin (H&E) staining and
immunohistochemistry assay with being processed for
paraffin embedding. The MALDI-TOF/TOF mass spectrum
was used to analyze three bands of the SDS-PAGE and
identified as CA1, serum amyloid and hemoglobin (Figure 1A,
arrow heads, up to bottom). Figure 1B showed that three
parent ions ( 985.434, 1580.786 and 2256.050) were
chosen for the MS/MS spectrum analysis to identify CA1.
From the results of SDS-PAGE and Western blot (Figure 1A,
1C, 1D), we could see that CA1 expression in pterygium is
higher than that in normal conjunctiva ( <0.01, -test, =5).
In addition, CA1 expression in pterygium and normal
conjunctiva was investigated morphologically (Figure 2). By
H&E staining (Figure 2A, 2B), much more fibroplasia and
neovascularization could be observed in pterygium compared
with conjunctiva. Immunohistochemical staining revealed
that CA1 was more intensively expressed in human
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Figure 1 Identification of CA1 in pterygium and normal
conjunctiva A: SDS-PAGE pattern of two tissues; B: Peptide mass
fingerprinting of CA1; C: Western blotting assay for CA1; D:
Quantitative comparison of CA1 in C.
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Figure 2 Immunohistochemistry analysis of CA1 expression A, B: H&E staining; C-F: CA1 expression in normal conjunctiva tissue (C,
E) and in pterygium (D, F). Scales are 500 滋m (A, B, C, D) and 50 滋m (E, F).

pterygium tissue (Figure 2D, 2F) than in normal conjunctiva
tissue (Figure 2C, 2E). Both pterygium and conjunctiva
sections showed strong immunoreactivity for CA1 in
erythrocytes. Additionally, epithelial cells of pterygium
displayed strong immunoreactivity for CA1, while epithelial
cells in normal conjunctiva did not show positive staining.
No positive immunoreactivity developed in either the
conjunctiva or the pterygium when tissue sections were
incubated without anti-CA1 antibody (result not shown). The
results indicated that the high levels of CA1 in pterygium is
due to the neovascularization and congestion of red blood
cells as well as its overexpression in epithelial cells and the
subepithelial tissue. Since the primary function of CA1 is to
interconvert carbon dioxide and bicarbonate to maintain
acid-base balance in blood and other tissues [2], we suggest
that CA1 may play a role in pterygium formation. The
present result therefore could serve as the basis of future
studies of the causal relationship between CA1 and pterygium,
including using CA1 as a target for the therapy of primary or
recurrent pterygium. In future, much more studies are required
to explore the role of CA1 overexpression in pterygium.
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