Fatty acid composition of red blood cell membranes asa marker of human heart membrane
phospholipid fatty acids

Mandy L Theiss!, Salvatore Pepe? and Peter L. McLennan?, 1Smart Foods Centre, Department of Biomedical
Science, University of Wollongong, Wollongong, NSW 2522, Australia and “Cardiac Surgical Research Lab,
Alfred Hospital & Baker Medical Research Institute, Prahran, VIC 3181, Australia.

Background. Regular intakes of fish or fish oil are associated with tardiosascular disease morbidity
and mortality A major effect is in reducing sudden cardiac d€starchioli et al., 2002). Studies using animals,
suggest that the long-chain ogae3 fatty acids, eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA),
have antiarrhythmic and other cardiac effects which are dependent on their incorporation into myocardial
membranes (Pepe & McLennan, 1996). The red blood cell (RB&}ERA content correlates wersely with
adwerse cardigascular outcomes and is proposed asva cardiovascular disease risk factor (Og#3 Inde)
(Harris & von Schack 2004) on the premise that it reflects the composition of cardiac cells. Animal studies
indicate large differences in membrane fatty acid compositions of different tissues.

Objective. To characterise the membrane phospholipid fatty acid composition of human RBC in relation
to heart.

Design. Membrane phospholipid fatty acids wenrgtracted from atrial biopsy samples and red blood
cells, obtained from cardiac gary patients (n=10). Mixed venous blood samples were obtained pre-
operatvely. Biopsy samples were taken from an atrial appendage during open clhiesy $#nospholipid &atty
acids were determined by gas chromatogyaggfainst known standards.

Outcomes. Polyunsaturated fatty acid (PUFA) content of atrial cell membraraess higher (51.13 +
0.75%, \alues are means $E) than RBC (34.88 $.39%), with PUR replacing saturated fatty acids. The
levels of om@ga6 PUFRA linoleic acid (LA, 18:2 n-6) 18.89+1.01% and arachidonic acid (AA, 20:4 n-6)
21.32+0.61% were higher in atria than RBC (LA, 6.79£0.34% and AA, 13.96+0.640bpth atria and RBC,
DHA was the major onga3 fatty acid. Both total onga3 PUFA and DHA in the atria was highly correlated
with RBC EPA+DHA (9.60 +1.14% (range 4.71-11.45%)). Some patients were supplemented with fish oil prior
to surgery and had correspondingly higher gaf content in both RBC and atria.

Conclusion. The long-chain onge3 fatty acids ER and DHA, found in high amounts in fish aill,
represent a marker of human atrial g®8 fatty acid composition and the Ogae3 Inde< in red blood cells
may be a valid marker for human heart composition.

Marchioli, R., Barzi, F., Bomba, E., Chief C., Di Gregorio, D., Di Mascio, R., Franzosi, M.G., Geraci, E.,
Levantesi, G., Maggioni, A.P., Mantini, L., Marfisi, R.M., Mastrogiuseppe, G., Mininni, N., Nicolosi,
G.L., Santini, M., Schweige€., Tavazzi, L., Tognoni, G., Tucci, C. &alagussa, .H2002) Circulation,

105, 1897-1903.
Pepe, S. & McLennan, P.L. (199&)urnal of Nutrition, 126, 34-42.
Harris, W.S. & von Schagk C. (2004)Preventative Medicine, 39, 212-220.

Proceedings of the Australian Physiological Society http: //imww.aups.org.au/Proceedings/36/64P



