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Mechanisms governing the passage of aqueous humour through
the trabecular meshwork

Ascher's discovery of aqueous veins half a century ago' was
the crucial factor in recognising that aqueous humour is a
circulating fluid draining from the anterior chamber, and a
few years later Ashton demonstrated continuity between the
canal of Schlemm and aqueous veins.2 The trabecular mesh-
work at the iridocorneal angle was the obvious route for
drainage, yet for this to be so the continuous endothelial layer
constituting the inner wall of the canal of Schlemm had to be
breached. With the aid of electron microscopy, Holmberg3
and Tripathi4 advanced the concept that this was achieved by
means of giant vacuole transport (earlier light microscopic
observations had suggested the possibility). Pores on the
abluminal surface develop into giant vacuoles up to 3 ,um in
diameter, contact the luminal surface, and discharge into the
canal. The incidence and size ofgiant vacuoles are intraocular
pressure dependent,56 and measurement of pressure in each
of the structures involved in aqueous drainage confirmed the
meshwork as the principal site ofresistance to outflow.7 Some
paracellular drainage through the leaky gap junctions of the
inner wall is likely8 but probably very limited.9 The juxta-
canalicular tissue adjacent to the inner wall, consisting of a
mesh of endothelial cells within a loose fibrous matrix, may
have the major role in trabecular resistance to aqueous
humour outflow.'0 According to this view the facility of
passage through the juxtacanalicular tissue determines access
of aqueous to the inner wall and, consequently, the rate of
formation and discharge of giant vacuoles. Provided the wide
channels ofthe deeper parts ofthe meshwork are maintained,
their potential for obstruction appears negligible, especially
when the spacing of the beams is viewed with the scanning
electron microscope. But Carreras and his colleagues" have
reopened the debate of the significance of mucous cover of
trabecular cell membranes'2 by identifying a substantial
mucous lining of the posterior and anterior chambers in
humans, thickest at the filtration angle. They suggest that its
glycosaminoglycan composition, containing long hyaluronic
acid molecules, is capable of trapping and holding virtually
any ofthe macromolecules suspended in aqueous and so plays
a part in the regulation of aqueous outflow.

Recently, attention has been directed to the subject of
endothelial cell permeability and in particular to the role of
negatively charged domains (anionic sites) on membrane
surfaces. Sialic acid groups, highly charged anions, are the

terminal constituents of many cell surface glycoconjugates -
for example, gangliosides and glycoproteins such as fibronec-
tin and laminin. Consequently, they are important in the
maintenance ofstructural relations between endothelium and
matrix and they are thought to be a factor in the stabilising of
cell membranes. Using cationic ferritin and colloidal iron
labelling coupled with neuraminidase digestion, sialic acid
groups have been identified on each side of the lining
endothelium of Schlemm's canal. Labelling was heavy on the
luminal surface but random and sparse on the abluminal or
basal surface. ' In this issue of the journal Chapman and
colleagues report their work confirming a concentration of
sialyl groups on the luminal surface and, furthermore,
employing a method using different cationic probes to
distinguish two sialyl glycosides, one of them disposed
mainly on the luminal aspect ofthe lining endothelium and in
the cytoplasm of juxtacanalicular tissue cells. The other was
localised predominantly to the extracellular fibrillar material
of this region. The demonstration of different sialyl glyco-
sides occupying distinct sites in the trabecular meshwork
adds further encouragement to the proposal that they are of
significance in the regulation of aqueous outflow. The
argument is presented that absence or sparseness of sialated
molecules on the abluminal surface of the lining endothelium
reduces membrane stability, facilitating initiation of the
macrovacuolisation process and, thus, aqueous passage.
Interest is heightened by the observation of increased labell-
ing on both sides in glaucoma,'3 presumably increasing
stability and reducing capacity for giant vacuole formation.
Observations in other studies are not consistent with this
result and it becomes clear that the effects of differences in
tissue preparation must be understood before there is further
progress. ' Future monitoring of the response to selective
manipulation of these and other anionic sites and the
potential for their therapeutic regulation are exciting
prospects.
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