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RBC, isolation of their membrane phospholipids and analysis as fatty acid methyl esters by gas
chromatography (GC).
Statistical evaluation (GraphPad Prism 5.0 using non-parametric unpaired t-test two-tailed with
95% confidence interval) was carried out. The data were compared with those of age-matched
healthy control group. All patients gave informed consensus to use the data in anonymous form
for statistical research purposes.

METHODS

RESULTS AND CONCLUSIONS

PATIENTS
CONTROLS

Normal area : 13-17

p-value 0,0202 *

AA 20:4

Tab.1: Exp.Review Molecular Diagnostic, 2012

PUFA families as well as ω-6 and ω-3 are used as tissue constituents in 
phospholipids and they are liberated from membrane to generate eicosanoids
and other important mediators.
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A) Hystogram shows arachidonic acid percentage in patients
and controls. Values are significantly different.

B) Hystogram shows DGLA percentage in three stages of AMD. The value of DGLA has
a seesawing shape between stages. 
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The results of the AMD patients were also divided into subgroups related to their disease stadiation given by clinical observation. This allowed to highlight differences and similarities between these different
stages. Evaluating life style and nutritional habits, new risk factors (e.g., carbohydrate consumption) were envisaged (Fig.1).
The results of the omega-6 pathway pointed attention to the increase of the inflammatory status also linked to the progressive deficit of DGLA, which is the omega-6 with an important anti-inflammatory
control via PGE1 formation over the production of PGE2 from arachidonic acid.
Some PUFAs were significantly changed in patients vs controls as the omega-3 docosahexaenoic acid (DHA)(Fig.2) and the omega-6 arachidonic (Fig.3A). In Fig.3B the interesting variability of DGLA along the 3
stages of the disease is shown. Other unbalances were found such as increase of SFA and ω-6/ω-3 ratio, diminution of eicosapentaenoic acid (EPA).
Our data contribute to the hypothesis of a lipid unbalance involved in AMD, highlighting PUFA changes in the three AMD stages.
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In the AREDS study,  AMD has been already connected to important nutrients (antioxidants). 
Diet is very relevant in order to provide essential nutrients for the visual tissues, among them 
the essential fatty acid omega-6 and omega-3.

The retina is the richest tissue in the omega-3 DHA, which is the fatty acid with a crucial role in 
photoreceptor development and functioning as well as their protection from apoptosis. It is also 
necessary to underline that the susceptibility of DHA to peroxidation is very high; therefore the 
levels of this fatty acid must be maintained in the right amount, thus avoiding excess that can 
increase stress-induced degeneration.

The dietary intakes and the efficient incorporation of omega-3 and omega-6 in membrane 
phospholipids can be easily checked with a lipidomic analysis of erythrocyte membranes, 
knowing the interval values present in the healthy population (Tab.1). RBC membrane lipidomics
can become a very useful molecular diagnostic tool in ophthalmology, highlighting the individual 
situation and contributing to the control of the disease, that is strictly related to the 
functionality of the eye tissues.
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INTRODUCTION Membrane homeostasis derives from the optimal balance of its phospholipids and fatty acid
constituents, in their turn obtained from metabolism and nutrition. Erythrocyte membrane can be
used as representative tissue also for estimating not easily reachable tissues. The purpose of this
investigation is to evaluate statistical significance of RBC membrane fatty acids in patients affected
by age-related macular degeneration (AMD).
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