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Figure 2 Polyacrylamide gel ofocularfluid and
cerebrospinalfluid stained to reveal cholinesterase activity.
The samples were applied at the top and the direction of
migration was towards the anode. Track A contained ocular
fluid obtained at necropsy; track B contained cisternal
cerebrospinalfluid obtained at necropsyfrom the same patient;
track C contained a mixture ofocularfluid and cerebrospinal
fluid. A similar gel stained in the presence ofBW284cSl had
no detectable staining.

than that of aqueous humour from the same eye
(Table 1).
There was no significant correlation between

AChE activity ofthe total ocular fluid obtained at
necropsy and the delay between death and
necropsy, the Spearman rank correlation
coefficient being 0X181 (n= 17) (Fig IA). How-
ever, there was a significant correlation (p<001)
between AChE activity of total ocular fluid and
the age of the patient at death, with a Spearman
rank correlation coefficient of 0 542 (n= 16) (Fig
IB).
Polyacrylamide gel electrophoresis of total

ocular fluid revealed one band of AChE activity
with a similar mobility to that of AChE in CSF
obtained from the cisterna magna of the same

patient. Indeed, only one band of AChE activity
could be detected in a mixture ofocular fluid and
CSF (Fig 2).
Comparison of the cholinesterase activities of

total ocular fluid and cisternal CSF obtained at
necropsy indicates that ocular fluid contains
slightly higher levels of AChE activity, but
considerably lower levels of BuChE activity,
than cisternal CSF (Table 2). The specific activity
of AChE in ocular fluid was markedly higher
than that of cisternal CSF owing to the much
lower levels of protein present (Table 2).

Discussion
These results show that AChE is present in
human ocular fluids in appreciable levels while

Table 2 Comparison ofcholinesterase activities (SEM in
parentheses) ofocularfluid and cisternal CSF obtained post
mortem from the same patients

Enzyme Total ocularfluid CisternalCSF

AChE 23-9(3 3) 21-0(4 2)
BuChE 13-8(2 2) 36-4(13-9)
Protein 0-84(0-16) 3-7 (0 8)
Specific activity AChE 37 5 (5-9) 3-7 (0 9)

Cholinesterase activities are given in mU and protein contents are
given in mg per ml (=g/1) CSF. Specific activities AChE are given
as mU AChE activity per mg protein.

levels of BuChE are very low. The levels of
AChE detectable in total ocular fluids obtained at
necropsy are comparable to those found in CSF
also obtained at necropsy from the same patient,
though they are slightly higher.
The levels of AChE detectable in total ocular

fluids obtained at necropsy are markedly higher
than those present in aqueous humour obtained
from living patients during eye surgery. This
could be explained if the majority of AChE
activity observed in total ocular fluid at necropsy
derived from the vitreous humour rather than
the aqueous humour. The lower levels of AChE
activity observed in the aqueous humour
compared with the levels in vitreous humour in
the few patients from whom the two fluids were
collected separately would appear to support this
explanation. The results of previous studies in
the 1940s also suggest that most of the choline-
sterase activity in ocular fluids is confined to the
vitreous humours.'6 This is not surprising, since
it is the vitreous humour and not the aqueous
humour which is in contact with the retina,
where the majority of AChE-containing cells of
the eye are situated. It is likely that some
equilibration ofthe two pools offluid would have
occurred during the time between death and
necropsy thus accounting for the higher levels of
AChE found in aqueous humour obtained at
necropsy compared with the levels found in
living patients.
An alternative explanation for higher levels of

AChE observed at necropsy is that they are a
post-mortem artefact due to the non-specific
release of AChE from the tissues of the eye
during the period between death and collection
at necropsy. However, if this were the case, the
level of AChE activity present in the fluid
samples should correlate with the time delay
between death and necropsy. As these two
parameters were not correlated this explanation
is unlikely.
The drug regimens of the patients could also

contribute to these differences in AChE activity,
since various drugs have been shown to affect the
secretion of AChE from the central nervous
system into CSF.8 Certainly all the surgical
patients received the muscarinic antagonist
cyclopentolate topically during premedication,
and such drugs have been shown to decrease the
secretion of AChE into CSF' and from the
hippocampus.2 It is therefore possible that this
drug also decreases secretion of AChE from
cholinergic tissues of the eye such as lens, ciliary
body, and iris, and therefore causes lower levels
of AChE in the aqueous humour.

The AChE activity of total ocular fluid
obtained at necropsy was found to increase with
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the age of the patient, such that the two were
significantly correlated. Previous studies have
found a similar effect ofage on the AChE activity
of CSF.21 22

Polyacrylamide gel electrophoresis indicates
that the AChE present in ocular fluid has a
similar mobility to that of human CSF; indeed
the two activities comigrate in a mixture of the
two fluids. The form of AChE present in ocular
fluids is therefore likely to be the same as that in
CSF. Since the AChE activity in CSF is believed
to result from secretion of AChE from the
surrounding neuronal tissues, it is also likely that
the AChE found in ocular fluids is a result of
secretion from the AChE-containing tissues of
the eye. It would certainly be worthwhile to
investigate, by direct methods, whether basal
and evoked secretion of AChE from retinal
tissues .does occur under normal physiological
conditions.

In vitro studies have previously failed to
demonstrate any secretion of AChE from the
iris,3 which contains appreciable amounts of
AChE in nerve plexuses. The results of the
present study suggest that secretion of AChE
from the tissues ofthe iris is negligible, at least in
humans, since aqueous humour which is in close
contact with the iris contains little AChE activity
when collected during life (though this could be
an effect of cyclopentolate administration).
The functional significance of any secretion of

AChE from retinal cells is at present unclear.
However, several studies now suggest that
secreted AchE may have modulatory effects on
the excitability ofneurones in the central nervous
system.2324 It is possible that AChE could have a
similar role in the retina.
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