






isoforms of TGF-β only in the healthy human cornea. This
remains partly consistent with current results showing TGF-
β1 and TGF-β3 as the predominant isoforms both in human
healthy cornea and in affected cornea. Similar results were
also demonstrated by Carrington et al. [31] and Tseng et al.
[32]. Carrington et al. found TGF-β1 to be the predominant
isoform in the bovine cornea during wound healing. Tseng et
al. postulated that healthy human cornea is characterized by
high transcriptional activity of TGF-β1. However, Tuli et al.
[12], based on investigations using animal models, revealed
that damage of the corneal surface leads to an increase in
expression of genes encoding TGF-β2 and TGF-β3.

Of importance here is that only a fraction of previous
studies shows quantitative relationships between TGF-β
isoforms in the course of bullous keratopathy. Saghizadeh et
al. [33] evaluated expression of the TGF-β2 isoform both at
the mRNA and protein levels in PBK and normal cornea;
however statistically significant differences were not found.
Kenney et al. [2] performed similar studies but revealed a
significant increase in transcriptional activity of genes
encoding isoforms of TGF-β1 and TGF-β2 in the course of
bullous keratopathy. Their report contradicts our findings,
which demonstrated that the differences in mRNA expression
of both TGF-β1 and TGF-β2 genes in patients with bullous
keratopathy compared to the control group were not
statistically significant.

Interestingly, transcriptional activity of TGF-β3 was
reduced in PBK compared to the control group. Data are
lacking regarding TGF-β3 expression in bullous keratopathy.
Downregulation of transcriptional activity of TGF-β3 in the
present study may have been caused by the loss of
keratinocytes observed in the course of PBK [34]. On the other
hand, molecular mechanisms leading to a decrease in the
TGF-β3 mRNA level cannot be ruled out. After cataract
surgery epithelial cells undergo epithelial-mesenchymal

transition (EMT) [35]. In this process not only the morphology
but also the transcriptional program of the epithelial cells is
altered. After epithelial-mesenchymal transition cells become
capable of expressing components of the extracellular matrix
and probably other molecules, which can lead to reduced
TGF-β3 gene expression. The TGF-β3 isoform is a potential
therapeutic agent of corneal repair, especially as it has no
harmful effect on corneal re-epithelialization [31]. Thus, early
application of TGF-β3 during or shortly after cataract surgery
would prevent patients from such complications as PBK. The
question remains about whether such treatment in patients
with bullous kerathopathy could restore normal corneal
morphology, taking into account the role of TGF-β3 in tissue
remodeling after wounding [22].

Summarizing the results of the present study, all three
isoforms were found to be differentially expressed in the
course of bullous kerathopathy, but only TGF-β3 was changed
compared to normal cornea. Obtained data suggest that
decreased expression of TGF-β3 may play a significant role
in molecular changes observed in bullous keratopathy.
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