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Abstract

® AIM: To study the antiproliferation of vitamin E succinate
(VES) on pterygium fibroblasts # viroand to find a potential
agent for prevention and treatment of primary and recurrence
pterygium.

®* METHODS: Primary culture and subculture of pterygium fi-
broblasts were established #7 v#q and different concentra-
tions of VES (0, 10 and 20mg/L) were added to subcultured
fibroblasts, respectively. Influence of VES on the growth
curve of fibroblast was observed at day 2, 4 and 7 after treat-
ment of VES. 3- [4,5-Dimethylthiazolzyl]-2,5-Diphenyl Tetra-
zolium Bromide (MTT) assay at 490nm was used to evaluate
the effect of the cells proliferation.

®* RESULTS: The addition of VES to culture caused the
marked descent of growth curve in comparison with the
control group, and the inhibiting rate of 10 and 20mg/L of
VES was 33.2% and 46.7%, 67.9% and 76.8%, 81.7% and
89.3% at day 2, 4 and 7, respectively. VES could obviously
inhibit the fibroblast proliferation in dose-dependent manner
by MTT assay.

® CONCLUSION: VES can significantly inhibit the proliferation
of pterygium fibroblast /77 vira
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INTRODUCTION
P terygium consists of epithelium of bulbar conjunctiva
and hypertrophied subconjunctival connective tissue.
Although described and recognized before 1000 B.C, its
pathogenesis still remains an ophthalmic enigma. Generally
it is considered to be a cause of corneal blindness. The
treatment of pterygium is still quite controversial, although
the methods of pterygium surgery changes from the simplest
bare sclera excision to stratified keratoplastics and
transplantation technique . Unfortunately, there are very
few well-conducted controlled clinical trials of treatments.
Moreover, years of anecdotal and noncontrolled studies have
confirmed that some methods such as bare scleral closure
are no longer acceptable in the treatment of pterygium and
that other methods are likely to be more useful P! In the
future, it will be important to develop a grading system, and
surgeons will need to be conservative in the treatment of
pterygium until such time as a single treatment provides
lower recurrence rate and complication rate. Vitamin E,
known for its antioxidative properties, has been shown the
inhibition of cell proliferation in a variety of tumor cell lines
2 virrostudies™. However, the value of vitamin E succinate
(VES) against pterygium has not been previously examined.
The purpose of this study was to examine the effect of VES
on the pterygium fibroblasts # rzzq providing a basis for
new potential adjuvant and palliative drugs for pterygium.
MATERIALS AND METHODS
Materials and Reagents VES
succinatel was purchased from Sigma (St. Louis, MO,
USA). Cell culture dishes, plates, centrifuge tubes and other
plastic ware were purchased from Becton Dickinson
(Lincoln Park, NJ, USA). Dulbecco's modified Eagle medium
(DMEM), penicillin, streptomycin, fetal bovine serum(FBS)

(+)-a-tocopherol acid

and EDTA were purchased from Life Technologies
(Burlington, ON, Canada). Cell identity markers and
antibodies were from Sigma (rabbit-anti-human vimentin
and goat anti-rabbit IgG- Cy3), and 3- [4,5-Dimethy-
Ithiazolzyl]-2,5-Diphenyl Tetrazolium Bromide (MTT) was
also from Sigma.

Cell Culture and Identification Human pterygium tissues
samples from the patients undergoing pterygia excision
surgery resection ptergium tissues were from the department
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of ophthalmology of our hospital (Zhongshan Ophthalmic
Center, Guangzhou, China). These tissues were separated
from the epithelium and were preserved in DMEM at 4C
until they were processed for culture. Pterygium fibroblasts
were grown from explants using a modification of
previously described method . In brief, pterygium tissues
were rinsed with Hank's balanced solution containing
1x10°U/L penicillin and 100mg/L streptomycin. After carefully
removing the fascia, the remaining pterygium was cut into
several equal pieces (ImmxImm) and directly placed into a
well of 6-well-culture plate or into a 35-mm dish. They were
covered with a drop of FBS for 6 hours. The explants were
then cultured in DMEM supplemented with 100mL/L FBS,
penicillin(1x10°U/L) and streptomycin(100mg/L) , 2mmol/L
L-glutamine at 37C under 50mL/L CO, and 950mL/L
humidity. The medium was renewed every 2-3 days. When
the cells became confluent, cells were detached by
incubation with 2.5g/L trypsin-EDTA solution and reseeded
for subcultures. In this study, cells between passages 3 or 4
were used. Fibroblasts were identified by their characteristic
fusiform appearance in confluent cell culture and by positive
immunofluorescence staining with vimentin antibody by
fluorescence microscope.

Growth Studies Harvested cells were plated onto 24-well
plates at a density of 2 x107 cells/L and allowed to
preincubate in normal medial at 37°C for 24 hours. After
preincubation, cells were exposed to medium containing
various doses (0-20mg/L) of VES diluted in normal media
(with SmL/L ethanol as carrier) for 2, 4 and 7 days,
respectively. The medium was renewed every day. On the
day of the assay, the cell numbers were counted with a
hemocytometer every 4 wells. The same experiments were
repeated for 3 times. Growth curves were done by the mean
of cell numbers, and cell proliferation inhibitory rate was
calculated by the following formula: (1-cell numbers in
VES/cell numbers in control)x100%.

MTT Assay The viability of cells in the presence or
absence of VES was analyzed in microplates using an assay
based on the reduction of MTT. It has been widely assumed
that mitochondrial dehydrogenases in living cells convert
soluble MTT into an insoluble blue formazan product that
can be dissolved in isopropanol and color intensity measured
spectrophotometrically . Briefly, MTT was dissolved in
PBS at 5g/L and filtered to remove a small amount of
insoluble residue. Harvested cells were plated onto 96-well
plates at a density of 3 x107 cells/L and allowed to
preincubate in normal medial at 37°C for 24 hours. After
preincubation, cells doses
(0-20mg/L) of VES
metabolically active cells for 2, 4 and 7 days, respectively.
On the day of the assay, 20mL of MTT solution was added

were exposed to various
into a formazan product by

to each well, and the plates were incubated at 37°C for 4
hours. The wells were drained and 150l of DMSO was
added to each well to dissolve the crystalline formazan
product. The plate was gently mixed for 3 minutes or until
all crystals were dissolved. Absorbance was then measured
at 490nm. This assay was used to test the effects of different
culture conditions on cell viability and growth and to
establish a dose-response relationship for the effect of VES.
In all plates cell-free controls were run in the presence and
absence of VES.

Statistical Analysis Data were presented as mean +SEM.
Significance was tested using a two-sample /-test with SPSS
11.0 statistical soft ware (SPSS Inc, Chicago, IL, USA).
£ <0.05 was deemed significant.

RESULTS

Cultivation of Human Pterygium Fibroblasts After the
explants inoculated for 48 hours, some cells were derived
from areas of pterygium tissue. On the 4-5 days, cells grew
around the tissues showing aristate formation (Figure 1).
The cells were mainly fusiform with a small quantity of
round or polygonal cells. At 2 weeks, the cells showed
reticular forming (Figure 2). After the 3 passages, the cells
were fusiform approximately on the whole and grew faster.
Immunohistochemical studies were carried out to investigate
the characteristic of cells. Immunofluorescence of vimentin
exhibited positive and the staining located in cell cytoplasm
with red fluorescence, which was parallel with the long axis
of the cell (Figure 3).

Growth Curve of Pterygium Fibroblasts Experiments on
the growth curve were done at the 3-4 passages of cells
which were cultured in VES (0, 10 and 20mg/L) (Figure 4).
The growth curve contained logarithmic growth phase
(24-96 hours after inoculation) and plateau phase (after 96
hours) in control. The cell proliferated more rapidly than in
VES, but the growth curve down-regulated and rose slowly
in VES. There was no significant logarithmic growth phase
or plateau phase. Moreover, various time point exposure to
VES inhibited pterygium fibroblasts proliferation in a
concentration-dependent manner. In general, greater
inhibition of cellular proliferation occurred with increased
exposure time. The inhibition rate were 33.2%, 67.9% and
81.7% on 2, 4 and 7 days in 10mg/L respectively and 46.7%,
76.8% and 89.3% on 2, 4 and 7 days in 20mg/L, respectively.
MTT Assay As showed in Table 1, compared with the
control, VES inhibited pterygium fibroblasts proliferation in
a concentration-dependent manner. Greater inhibition of
cellular proliferation was seen with longer VES exposure.
DISCUSSION

The impact of pterygium on vision is evident. Although
surgical resection following stratified keratoplastics and

transplantation technique is potentially curative, approximately
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Table 1 Effect of VES on human pterygium fibroblast (mean¥ SEM, n=12)
A value Inhibition rate (%)
VES(mg/L)
day 2 day 4 day 7 day 2 day 4 day 7

0 0.284+0.03 0.402+0.01 0.476+0.02 - - -
10 0.195+0.02°  0.157£0.02°  0.103 £0.02°  31.5 61.2 78.4
20 0.195 £0.02° 0.116+0.02° 0.086+0.01°  45.1 71.3 81.9
°P<0.01 vs 0 concentration group

80

N =g Control
70 == 10mg/L VES
60 20mg/L VES

Figure 1 Primary culture of human pterygium fibroblast:

fusiform—shape cells emigrate from the pterygium tissuex100

Figure 2 Passage culture of human pterygium fibroblasts: cells

show the connection of mass or reticulax100

Figure 3 Fibroblasts from human pterygium are vimentin

staining positivex100

322

50

N W
S O

Numbers of cell (10%)
N
(=}

10

0 14 A
0 1 2 3 4 5 6 7
t/d
Figure 4 Effect of VES on growth curve of human pterygium

fibroblasts

7.7%-15.4% of patients present with significant recurrence
rates Pl Therefore investigation of potential adjuvant and
palliative therapies is necessary to prevent this disease from
people.

In our previous study, it has been confirmed that pterygial
fibroblasts have acquired many of the properties of the
transformed phenotype®. Hence, it appears that it may be of
considerable value in the prevention of pterygium growth
and recurrence if some drugs have a marked inhibitory
effect on pterygium fibroblasts proliferation, such as
mitomycin C, S5-fluorouracil, etc. However, the clinic
applications of these adjunctive therapies are often restricted
because of their potential risk of toxic effects on the eye or
body!".

Vitamin E, known for its antioxidative properties, is
composed of a group of 8 naturally occurring tocopherols
and tocotrienols of subtypes «, B, y and d. Of these, the
a-tocopherol subunit is the most abundant and biologically
active. The VES derivative of a-tocopherol has received
increasing attention for its potential use against cancer. /
vizro studies of VES have shown
proliferation in a variety of tumor cells. Previous zz rzvo

inhibition of cell

studies also suggest that VES may promote dormancy and
decrease metastatic spread in numerous cancers, including
breast®, melanoma™ and colon!”. Moreover, VES has no
inhibitory effect on normal cells. Because of the transformed
phenotype of pterygium fibroblasts and reliability of VES on
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normal cells, we examined the value of VES against
pterygium in this study. The results suggest that VES
inhibited pterygium fibroblasts proliferation in a dose and
time-dependent manner. These 7 wiro findings are
comparable with previously published VES studies on tumor
cells. The mechanism by which VES decreases the cells
proliferation is not entirely clear. However, several possible
pathways have been studied: @ VES has been shown to
induce cells apoptosis by inhibition of protein kinase C ™"
and suppression of nuclear factor-kappaB activation M.
Subcellular organelle destabilization, namely mitochondria,
is a key component of VES induced apoptosis. Mitochondrial
destabilization is followed by the formation of reactive
oxygen subtypes, which leads to the release of cytochrome
C. This cascade results in activation of executioner caspases,
which ultimately leads to cells death !, @) VES cooperates
z vitro with the TNF-related apoptosis-inducing ligand in
killing transformed cells but not normal cells. @ VES has
been shown to suppress cells proliferation at sub-apoptotic
levels by deregulating expression of genes involved in cell
cycle transition ™ including inhibition of the E2F
trans-activation activity!"”. The E2F family of transcriptional
factors controls cell cycle transition, with implication for
cell proliferation. One important family of genes, whose
expression is controlled specifically by E2F1, is the receptor
tyrosine kinases of the fibroblast growth factor receptor
(FGFR) family. Of these, E2F1, which has been shown to be
modulated by VES, controls transcription of FGFR and
FGFR2 which are activated upon interaction with their
congnate ligands, FGF1 and FGF2. We have known that
fibroblast growth factors and their receptors are expressed in
pterygium !9, Thus we reasoned that VES could selectively
modulate proliferation of cells in pterygium fibroblasts by
down-regulation of FGFRs via the E2F1 pathway. It needs
further studies to make clear whether the two former
mechanism taking part in the effect of VES against
pterygium.

In conclusion, the results of our study appear to suggest that
pterygium fibroblasts response to VES, although significant,
will probably not be sufficient to allow VES to serve as
primary treatment in patients with clinically detectable
disease. In this regard, one might consider VES as a
preventative agent against either primary disease or
recurrence after curative resection. Alternatively, VES may
have some efficacy as palliative agent to slow the
progression of pterygium burden on patients with

unresectable diseases. With further study, this route of
delivery may prove this to be a simple and effective method
of drug administration for pterygium lesion. To our
knowledge, the of VES

administration in human subjects has yet to be established.
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