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Abstract

Pterygium is a degenerative cornea
limbal process characterized by the triangular
conjunctival invasion onto the cornea (1,2).
The histopathological pictures include an
atrophic conjunctival epithelium and a highly
vascularized bulky mass of hypertrophic and
elastotic degenerated connective tissue (3).
On the cornea side under the head of
pterygium, fibroblasts penetrate Bowman's
layer basement membrane. The invasive
characteristics of pterygia fibroblasts seem
to like the transformed cells such as tumor
cells(4-10). In the previous study pterygiad
fibroblasts showed the phenotype of
semitransformed cells, including lower serum
requirement higher saturation cell density

(semi-transformation)

(UVB)

(EGF IL-1 TNF)
c-Jun

telomerase telomere

lower requirement of exogenous growth

factors and colony formation in soft agar
telomere culture digestion of the basement membrane
of epithelium, but no tumor formation after
pterygial fibroblast subcutaneous injection in
nude mice (11). The epidemiological and
mathematical studies showed that the
formation pterygium was correlated with the
UV irradiation (12,13). Whether the
semitransformed characteristics of pterygid
fibroblasts are due to ultraviolet irradiation is

highly speculated.
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Telomeres, composed of TTAGGG
repeats, have been shown to shorten as a
function of age in vivo and during the
passage of normal cells in vitro (14-20). The
loss of telomere sequence is thought to
contribute to senescence(20-21). A variety of
human and other animal cell types can now
be grown in the laboratory, and the majority
of these cell cultures have a finite ability to
proliferate. After accruing a number of
population doublings, they enter the
terminally nondividing state referred to as
replicative senescence. The first evidence
that telomere loss occurred during aging was
from an anaysis of cultured human
fibroblasts, in which the mean length of the
terminal restriction fragment was found to
decrease in a replication-dependent manner
(19,21). Activation of mechanism to restore
telomeres, namely, telomerase activation, has
been proposed to be critica event in the
immortalization of human cells (14,22-24).
These cells express the enzyme telomerase,
which adds essential telomerase sequences to
maintain the ends of chromosomes. Such
results led to the proposal that during
rounds of DNA replication,
progressive loss of telomere length until a
critically short telomere length is sensed as
DNA damage and causes cells to exit the cell
cycle. Immotal cells need a mechanism to
stablize chromosome ends and therefore
expression of telomerase is required for
immortalization. However, additional studies

successive

of telomeres and telomerase in cel
senecescence have revealed a more complex

picture than that proposed in the hypothesis.

Telomerase-negative cell lines have been
identified, and treatment of immortal human
B and T cell lines with inhibitors of reverse
transcriptase reduces telomerase activity,
with no effect on the immortal phenotype
(25-28). On the other hand, some somatic
cells have been found to express telomerase,
although their telomere continue to shorten
with rounds of replication (29). These data
suggest that telomerase activity alone does
not maintain telomere. They also indicate
that telomerase-independent mechanisms to
stabilize chromosome ends must exist.
Nonetheless, the telomere hypothesisis
presently the most viable hypothesis as a
molecular basis for amitotic clock.

In a recent study which revealed that
exposure of mammalian cells to ultraviolet
light activates the c-Jun amino-termina
protein kinase (JNK) cascade, causing
induction of many target genes (30).
Exposure to UV light induced clustering and
internalization of cell surface receptors for
epidermal growth factor (EGF), tumor
necrosis factor (TNF), and interleukin-1 (IL-
1). Whereas activation of each receptor of
each receptor alone resulted in modest
activation of JNK, coadministration of EGF,
IL-1, and TNF resulted in a strong synergistic
response equal to that caused to UV light.
These results suggest that UV might lead a
different pathway of preventing senescence.

From the above discussion we suspect
that semitransformed pterygial fibrblasts
from chronic UV irradiation are activated
through pathways

some such as



internalization and activation of growth
factor receptors, then activate IJNK and
telomerase. Thus, we design the following
experiments for testing our hypothesis.

Polymerase  chan reaction-based
telomerase repeat amplification protocol
(PCR-based TRAP) assay is designated to
increase the sengitivity, speed, and efficiency
of detecting telomerase reaction (31). In the
TRAY assay, telomerase synthesizes
extension products, which then serve as the
templates for PCR amplification. Reaction
conditions suitable for both telomerase and
Tag polymerase activities are alowed to be
performed in a single reaction tube.

This project is composed of three part;
first, we use TRAP assay to compare the
telomerase activity of pterygia fibroblasts
with normal conjunctival fibroblasts; second,
the proliferative activity will be compared
using the MTT assays °H-Thymidine
incoperation test; third, we test the
telomerase activity directly from the surgical
specimens, then correlate the recurrence rate
after certain kind of surgical procedures with
the activity of telomerase or proliferation.

In clinical part, we divided the clinical
presentations of pterygium into three kinds of
manifestations; atrophic, intermediate and
inflammatory. The atrophic type is defined
that the scleral vessels can be seen through
the pterygial body, the inflammatory type is
defined as injected vessels in pterygium and
scleral vessels can not be seen and
intermediate type is manifested between

above two types. We use bare sclera with a
one-minute of 0.02% mitomycin application
to excise the pterygium in these three groups.
Then, the surgical specimens will be tested
for telomerase and proliferative activity and
correlate with the recurrence rate 6 months
and 12 months | ater..

W first used MTT assay to determine
the proliferative abilities between normal
conjunctival and pterygial early-passage
fibroblasts. We found pterygia fibroblasts
are more proliferative than conjunctival
fibroblasts under different concentration of
fetal calf serum (figure below).
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But when we used the PCR-based
TRAP ELISA test to differentiate the
activities of telomerase between pterygial and
conjunctival fibroblasts, we could find any
difference between two kinds of cells under
different concentration of feta ca serum.
The telomerase activities did not activate in
these cells.

Therefore, we concluded that the
pterygial fibroblasts were not transformed
tumor cells. They are activated cells, either
by inflammatory cytokines or UV irradiation.
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