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Figure 6 The effects ofb-FGF on 3H-thymidine uptake by
human cataract lens epithelial cells. **Indicates p<001.
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Figure 9 The effects of TGF-,3 on 3H-proline uptake by
human cataract lens epithelial cells. *Indicates p<O0O5;
**indicates p<0 01.
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Figure 7 The effects ofIL-1 on 3H-proline uptake by
human cataract lens epithelial cells. *Indicates p<O0O5;
**indicates p<0-01.
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Figure 8 The effects ofIL-lra on 3H-proline uptake by
human cataract lens epithelial cells.

cells, x= culture area) with r (coefficient of cor-

relation) = 0-92 (Fig 2).

3H-THYMIDINE INCORPORATION AND MITOSIS
ASSAY
The uptake of 3H-thymidine was significantly
increased by IL-1 at 100 pg/ml and 1 ng/ml
(p<0-01 for both) (Fig 3), while it was
decreased significantly by IL-Ira at 10 and 100
pug/ml (p<0-01 for both) (Fig 4). The uptake
was significantly decreased by TGF-P2 at 100
pg/ml and 1 ng/ml (p<0-01 for both) (Fig 5)
and increased by b-FGF at 10 and 100 ng/ml
(p<0-l0 for both) (Fig 6).

3H-PROLINE INCORPORATION
The uptake of 3H-proline was significantly
increased by IL-1 at 100 pg/ml (p<0-05) and 1
ng/ml (p<0-01) (Fig 7). IL-lra did not affect
the uptake significantly (Fig 8). The uptake
was significantly increased by TGF-P2 at 1

ng/ml (p<0-05) and 10 ng/ml (p<0-01) (Fig
9) and by b-FGF at 10 ng/ml (p<0-05) and
100 ng/ml (p<0-01) (Fig 10).

Figure 10 The effects ofb-FGF on 3H-proline uptake by
human cataract lens epithelial cells. *Indicates p<0-05;
**indicates p<0-01.

Discussion
Our results clearly show that IL-I increased the
mitosis of and synthesis of collagen by human
cataract LECs, while IL-lra decreased the
mitosis significantly. We also reported previ-
ously that rabbit polyclonal anti-human IL-1
significantly inhibited the proliferation of
human LECs.7 Interleukin-I is now regarded as
a basic mediator of intercellular signals, both
within the immune system as well as between
the immune system and almost all other organ
systems, and it possesses a wide spectrum of
multifunctional activities.8-'0 It is known to ini-
tiate a cascade of inflammatory mediators.11 12
It stimulates'3-16 or inhibits'7-'9 the prolifera-
tion of various cells or cell lines. It also
increases2O-23 or inhibits2428 the collagen syn-
thesis in various cell lines. These apparently
contradictory results appear to depend on the
cell type, the culture conditions, and the pres-
ence of other modulating cytokines. IL-ira29
has been identified by cloning as the first
described naturally occurring endogenous
receptor antagonist of any cytokine. It has a
molecular weight of 17 to 25 kD and inhibits
IL-1 activities by competitive binding to a

specific receptor.29 30 The dose we used was
determined from some reports which indicated
that the IL-i1 concentration in the anterior
chamber at day 7 after intraocular lens implan-
tation in rabbits31 was 10-12 (SD 3-96) ng/ml
aqueous humour; Rosenbaum et al injected 75
pLg of human recombinant IL-lra intravitreally
in rabbit eyes to assess the potential activity of
the IL-lra in ocular inflammation by the intra-
vitreal injection of IL-1.32 Although IL-ira
significantly decreased the mitosis rate, it did
not affect the collagen synthesis in this study.
The collagen synthesis may have been compen-
sated by the collagen synthesis induced by
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cytokines other than IL-1, such as TGF-,B or b-
FGF, that are produced by the LECs them-
selves during culture.
TGF-P2 showed a significant suppressive

effect on the mitosis, but at the same time
increased significantly the collagen synthesis.
We reported previously that LEC proliferation
was induced by TGF-P, which, however,
was based on the microscopic morpho-
logical observation. Both TGF-,B and b-FGF
are involved as pluripotent modulators in
embryonic morphogenesis in a number of
organs, including the eye, tissue repair, and
fibrosis.' 033 34 TGF-P was originally described
as a factor that induced phenotypic trans-
formation in fibroblast-like cells. In general, it
increases collagen synthesis in a variety of cells
or cell lines.35-37 TGF-1338 stimulates the pro-
liferation of cells of mesenchymal origin, but
has a suppressive effect on the mitosis of
epithelial cells, which is consistent with the
present results.

Basic FGF increased significantly the mitosis
of and collagen synthesis by human LECs. It
stimulates the proliferation and differentiation
of a large variety of cells derived from the neuro-
ectoderm, mesoderm, and neural crest.39 40 It is
also capable of angiogenesis.404' Basic FGF
appears to participate in the development of the
lens.34 Cultured comeal endothelial and LECs
synthesise b-FGF,40-" which has a mitogenic
effect on them. It was detected in the subcap-
sular epithelium of the lens.4546 Basic FGF
upregulates4447 or downregulates4849 the col-
lagen synthesis. These effects again appear to
depend on the cell type and the culture condi-
tions - that is, whether it is a primary culture or
cell line. This property also may be significantly
modified by the type of cytokine present.

Interleukin-I was found in the aqueous
humour3l in rabbits and IL-650 in humans fol-
lowing intraocular lens implantation. IL-6 is
known to be induced by IL-1.51 Basic FGF52
and TGF-p53-55 were detected in the aqueous
humour obtained from patients undergoing
cataract surgery. Basic FGF was identified56
immunohistochemically in the proliferating
LECs around the lens capsule after cataract
surgery. The above mentioned cytokines may
be produced by LECs in vivo as well after
cataract surgery, and LECs can be a source of
these cytokines detected in the aqueous
humour. The cytokines may act in an autocrine
or paracrine manner to stimulate or inhibit the
proliferation of LECs, enabling them to partici-
pate in the formation of a secondary cataract
after cataract surgery.

In summary, human recombinant IL-1
increased the mitosis of and collagen synthesis
by human cataract LECs in culture, while
IL-Ira decreased the mitosis. Basic FGF
increased both mitosis and collagen synthesis
significantly. TGF-1 suppressed the mitosis
but increased the collagen synthesis signifi-
cantly. These results suggest that the cytokines
synthesised by LECs modulate the prolifera-
tion of LECs, enabling them to participate in
the formation of secondary cataract after
cataract surgery. Illuminating the role of these
cytokines in LECs may lead potentially to the

development of new therapies to inhibit
their proliferation and, therefore, to prevent
secondary cataract.

The authors have no proprietary interest in the methods and
products mentioned in this paper.
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