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MEMBRANE LIPIDS IN HUMAN LENSES AND AGE
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It is well established that macroscopic alterations occurring to the human lens with age, such as
an increase in stiffness, correlate with microscopic alterations observed to lens proteins. There
has been limited investigation thus far on changes to the lens membrane lipidome with age.
Previous studies pooled lenses or did not use quantitative techniques for analysis. For an age-
related comparison, it is essential to use individual lenses and examine the nucleus only; the
lens present at birth.

The aim of this study was to examine lipid alterations that occur with age in the human lens
nucleus.

Sixty human lenses aged between 12 and 82 were separated into nucleus and cortex by coring
the centre using a 4.5 mm trephine, and approximately 1 mm was removed from the ends of the
cylinders. Human lens lipids were then extracted by standard methods and analysed by
complementary mass spectrometric techniques. Glycerophospholipids that are abundant in
young lenses decrease dramatically to a negligible concentration with age. Concurrently,
dihydroceramides and ceramides that are undetectable at age 20 increase over 1000-fold by
age 60. We hypothesised that the increases in ceramide concentration were due to decreases
in biosynthetically related molecules dihydrosphingomyelin and sphingomyelin; however the
concentration of these lipids remained unchanged with age. Preliminary work has focussed on
elucidating the identity of other biosynthetically related molecules that may have caused the
increase in ceramides with age. New sphingolipid molecules were identified for the first time in
the human lens.

Dramatic alterations that occur to lens lipids in the human nucleus with age may have significant
effects on lens protein function throughout one's lifespan. These membrane alterations correlate
to the onset of presbyopia. Further work is required to elucidate the mechanisms of lipid
alterations with age.
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