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Figure 100 Typical electron paramagnetic resonance spectra of
erythrocytes for the fatty acid spin-label agents (upper: 5-
nitroxide stearate, lower: 16-nitroxide stearate).

The greater the values of the order parameter (S) and the peak
height ratio (ho/h-1), the lower the membrane fluidity of eryth-
rocytes.

S: order parameter, 2T'// in G: outer hyperfine splitting, 2T'1L
in G: inner hyperfine splitting, Tzz and Txx: hyperfine con-
stants, an/a’n: isotropic coupling constant
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Estrogen and Regulating of M embrane Fluidity in Hypertension
— An Electron Paramagnetic Resonance I nvestigation —

Kazushi Tsudaand Ichiro Nishio

Division of Cardiology, Department of Medicine, Wakayama Medical University, Wakayama, Japan
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Abnormalities in physical properties of the cell membranes may underlie the defects that are strongly linked to
hypertension, stroke, and other cardiovascular diseases. The present study was performed to investigate the effects of
estrogen on cell membrane fluidity (areciprocal value of membrane microviscosity) in hypertensive and normotensive
postmenopausal women using an electron paramagnetic resonance and spin-labeling method. In anin vitro study, estrogen
increased the membrane fluidity, leading to improvement in the membrane microviscosity of erythrocytes viathe nitric
oxide (NO)-dependent mechanism. The effect of estrogen on the membrane fluidity was more pronounced in hyperten-
sive postmenopausal women than in normotensive postmenopausal women. In addition, the hormone replacement therapy
significantly improved the membrane fluidity of erythrocytes in postmenopausal women with a concomitant increase in
plasma NO metabolite levels. These results showed that estrogen may benefit hypertensive postmenopausal women in
regulating the blood rheologic behavior and in the improvement of the microcirculation.

(3 Jpn Coll Angiol, 2005, 45: 933-940)
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