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Taurine levels in
human aqueous humour
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ABSTRACT: Objective - To determine whether taurine is present in normal human aqueous humour and whether these levels are altered in
patients with retinoblastoma. Method - Taurine levels were estimated in aqueous humour of 3 children with a clinical diagnosis of
retinoblastoma and in a control group of 12 patients with senile cataract and 5 children with congenital cataract. Results — Though there was no
significant difference in taurine levels in the aqueous humour of children and adults with cataract, the tautine levels wete significantly elevated
(p<0.0001) in patients with retinoblastoma as compated with the control group of cataract patients. Conclusion — The results indicate that
taurine is present in normal human aqueous humou, albeit in much smaller quantities than in other body fluids.
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aurine (2-amino ethane sulphonic acid) is one

of the most abundant free amino acids in the

human body, especially in the intracellular
region, where its concentrations are among the highest
of all amino acids. Tautine is also the most plentiful
free amino acid in the leucocyte.! It is found in high
concentrations in brain tissue, and it is the main free
amino acid in all mammalian neural tissue.? Tautine
has been demonstrated to be present in low con-
centrations in most body fluids. Its levels have been
estimated in plasma’ and in utine* and its content in
CSF 1s known to be well regulated.?

In the tretinal tissue, tautine is the most abundant
free amino acid, accounting for 45% of all free amino
acids in the retina® More than 50% of the retinal
taurine is concentrated in the phototeceptive layer.6 In
tetinoblastoma, a tumour involving the photoreceptor
layer, it is known that there is an inctease in the
amounts of cettain intracellular enzymes like lactic
dehydrogenase’ and that these enzymes seep through

by forward diffusion and become detected in high
concentrations in the aqueous humour? Similarly, it
seemed possible that the necrotic taurine-tich retinal
neural cells of retinoblastoma patients could liberate
taurine, elevating its level in the aqueous humour.
Howevet, no information was available in the litetature
regarding the presence or absence of taurine in human
aqueous humour, normal or otherwise. It was there-
fore decided to estimate the tautine levels in human
aqueous humour and investigate whether tautine levels
are increased in the aqueous humour in retino-
blastoma.

METHODS

The subjects wete 4 children aged between 2 yeats
and 5%z years, who presented at the Eye Hospital,
Colombo with a clinical diagnosis of unilateral retino-
blastoma. All were in the advanced stages of the
disease with a white mass behind the pupils for more
than six months. Aqueous humour was collected from
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each child’s affected eye, just ptiot to enucleation, by
aqueous puncture at the limbus, using an Amsler’s
needle connected to a dty 2 ml syringe. One of the
specimens thus collected was contaminated with blood
and had to be discarded. On ethical grounds the
sutgeons refused sampling aqueous humour from the
better eye of the children. Therefore aqueous humour
was also collected from a control group of 12 adults
aged between 58 and 74 years (who had presented for
cataract extraction) and 5 children aged between 3 and
9 (who had congenital cataract). The procedute for
removal of aqueous humour from the tumour bearing
eye ptiot to enucleation and from the cataractous eye
ptior to lens aspiration was explained to the mother of
each child and her consent obtained. The specimens of
aqueous humour were frozen overnight at —20°C and
stored at —70°C, and wete analysed within one week of
collection. The samples were deproteinized by ultra-
filtration and the standard taurine and the individual
samples were dried under vacuum. After detivati-
zation, the samples were injected for chromatogtaphic
analysis using 2 Waters M UGK universal liquid chrom-
atographic injector. A Waters Pico Tag amino acid
analysis system was used.” Temperatute was controlled
at 40 + 1°C and results wete obtained using a Watets
M 745 Digital Integrator.

RESULTS

The taurine levels found in the aqueous humour
of the cataract patients and the three retinoblastoma
patients ate shown in table 1. The taurine levels in the
aqueous humour of the 12 patients with senile cataract
vatied from 0.082 to 4.66 nmol/] (mean 0.82 + 1.39).
The mean tautine level in the 5 patients with congeni-
tal cataract was 1.29 % 1.3 nmol/L The mean taurine
level of the 3 patients with retinoblastoma was 99.69 %
47.23 nmol/l. Analysis of variance procedure SAS!H,
used to test the significance of the different groups,
showed that the mean of the retinoblastoma patients
was vety significantly different from the means of the
cataract controls (P<0-0001).

Pathological examination of the enucleated eye-
balls of all the 3 children confirmed the diagnosis of
tetinoblastoma.

DISCUSSION
The retina is very rich in taurine whete its concen-
tration is as high as 50 pmol/G."! The retina accu-
mulates taurine both by synthesis and by uptake from
the circulation!? and is able to concentrate the amino
acid against a 400 fold gradient.’
The exact function of taurine in the human retina

is not known but taurine has been reported to act as an
inhibitory neurotransmitter!> and as a stabilizer of
excitable membranes.! Also, light is known to cause
tautine release from the retina.l5 In addition, tautine
exerts a protective effect on the photoreceptots and
tautine deficiency has been shown to produce retinal
degeneration in cats.!6

TABLE 1

Taurine levels in the aqueons bumour (nmoll )

Seile cataract AL CE! bisstoms
patients patients patients
0.16 042 141.96
0.89 3.46 108.42
0.10 1.28 48.71
0.15 0.16
4.66 1.14
0.15
0.18
0.12
1.99
0.08
0.25
0.12
Mean 0.82 1.29 99.69
sD £ 139 1.3 47.23

Taurine has been identified in most body fluids,
though in low concentrations. Its level in normal
plasma has been estimated at between 41-82 pmol/1i,
its mean value in CSF being 5.7 pmol/2and its level in
the urine has been reported as being 579 + 258
umol/G of cteatine.* There have been no reports in
the available literature of the taurine concentration in
normal aqueous humour. Since it was not possible to
estimate the tautine levels in the aqueous humour of
normal human eyes, it was estimated in 17 patients
with cataract, where the aqueous humour was collected
priot to making the cotneal incision. Our study shows
that the mean tautine levels in the aqueous humour of
the 12 patients with senile cataract was 0.82 £ 1.39 n
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mol/1. The mean taurine level in the 5 children with
congenital cataract was 1.29 £ 1.3 nmol/l. The taurine
concentration in the aqueous humour of this control
group was thus much lower than in othet body fluids.
The Duncan’s Multiple Range Test for Vatiable
showed that there was no significant difference in the
tautine levels in the aqueous humour of the patients
with senile cataract and the children with congenital
cataract (p<0-068). The mean taurine concentration in
the aqueous humour of the 3 patients with retino-
blastoma was 99.69 + 47.23 nmol/l. When compared
with the cataract controls, the patients with retino-
blastoma had much higher (p<0-0001) taurine levels in
the aqueous humour of their affected eye. The reason
for the significantly lowet value of 48.71 nmol/l in the
aqueous humour of one of the retinoblastoma patients
is not clear. There was no relationship between the
taurine levels and the duration of the tumour or the
extent of tumour necrosis seen on histology. An inte-
resting finding in nearly all the patients with senile
cataract was the presence of high levels of the amino
acids setine and leucine in the aqueous humour. While
significance of this is not clear, these amino acids
might be among the end products of the metabolism
of the cataractous lens fibres or the disintegrating
cataractous lens fibres could be releasing these amino
acids into the aqueous humour.
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