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Abstract

Ischaemic insult deprives ocular tissue of oxygen and essential metabolites leading to
anatomical and functional changes. One way to gauge the effect of ocular ischaemia is to
determine changes in amino acids likely to be modified due to the intricate interrelationship
between cellular metabolism and these compounds. Such an approach, using quantitative
silver-intensified immunogcld detection of a range of immunoglobulins, can provide a

metabolic profile of cells (metabolome). Despite the known alterations in the ciliary
epithelium and lens function secondary to ocular ischaemia, little is know about the
metabolic profile in both normal ocular tissue and in ocular tissue exposed to metabolic
insult.

The major goal of this thesis was to investigate the metabolome of the ciliary epithelium
and lens under normal and ischaemic conditions. in parallel to that of the retina, with
complete spatial and single cell resolution. The results showed that a glutamate/glutamine
cycle exists between the ciliary epithelium and lens, in analogy to the metabolic relationship
between neurons and glia in the retina. with the localisation of glutamine synthetase and
glutamate transporters, amino acids including glutamate and glutamine accumulate in the
ciliary epithelium for secretion, so that lens amino acid levels can be sustained.

Experimental manipulations reported in this thesis include enzyme inhibition and exposure
to acute ischaemia, both leading to fluctuations of the amino acid levels/distributions in the
ciliary epithelium and retin4 and changes in amino acids associated with cellular
metabolism' In the ischaemia/reperfusion experiments, despite recovery of anatomical
features, there were persistent metabolic changes in the ciliary epithelium after four days

reperfusion' which results in lower amino acids both in the ciliary epithelium and lens.
Further' studies of glutamate transporters led to the discovery of a unique mechanism of
glutamate release involving the cystine-glutamate transporter at the photoreceptor ribbon
complex. In conclusion, the results offer a parsimonious explanation for the common
association of altered citiary body function and cataract secondary to ischaemic insult and
provide evidence for highly conserved amino acid metabolic pathways within ocular tissues.
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