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Electron paramagnetic resonance employing a lipid-specific spin label has been used to investigate the molecular effects of 
endotoxin on the physical state of bilayer lipids in rat erythrocyte membranes. When added at a concentration as low as 40 
/~g/ml to whole blood (plasma plus leukocytes present), decreased membrane lipid motion was found in subsequently washed 
and spin-labeled intact erythrocytes (P < 0.02). However, if endotoxin were added to washed, plasma plus leukocyte-free intact 
erythrocytes, no change in the motion of the spin label was found, suggesting that plasma-soluble substances and/or  leukocytes 
are required to produce the change in the physical state of lipids. The decreased lipid motion found in these studies is discussed 
with reference to the known decreased deformability of endotoxin-treated red cells and to the pathogenesis of sepsis. 

Endotoxins, also known as somatic O-antigens, are 
lipopolysaccharide (LPS) complexes derived from the 
cell wall of Gram-negative bacteria. LPS form com- 
plexes of relatively large particle sizes due to aggrega- 
tion of their amphiphilic structures: hydrophilic poly- 
saccharide bound to hydrophobic lipid. They are gen- 
erally composed of three typical regions: region I: the 
O-specific polysaccharide chain; region II: the R- 
specific core polysaccharide composed of the inner and 
outer core, and region III: lipid A [1]. Administration 
of endotoxin to experimental animals elicits a complex 
array of biochemical and physiological alterations which 
are characteristic of gram-negative sepsis. These in- 
clude hematological changes, the production of vasoac- 
tive kinins, the activation of the plasma kallikrein sys- 
tem, the release of prostaglandins, the induction and 
release of cytokines, and marked alterations in hemo- 
dynamic status [1]. 
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possible modulatory role of membrane lipids in govern- 
ing the molecular consequences of membrane-endo- 
toxin interaction. In order to test this possibility, and to 
assess the role of 



TABLE I 

Effect of endotoxin addition to whole blood (plasma and leukocytes 
present) on the physical state of the membrane lipids of subsequently 
washed and spin labeled erythrocytes a 

a Mean -+ standard deviations are presented, b Half-width at half- 
height of the low field line of 5-NS spectra, c P-value was assessed 
by a Student's two-tailed t-test, d Not significant. 

Concentration HWHH b 
of endotoxin (% of control) 
Izg/ml 

N p c  

0 100 6 - 
d 25 98.5 _+ 2.88 5 ns 

40 97.0 + 2.33 6 < 0.02 
170 94.2 -+ 3.03 6 < 0.005 

change in HWHH was found if endotoxin were added 
to plasma plus leukocyte-free, washed erythrocytes 
(Table II), suggesting that plasma-soluble substance(s) 
and /o r  leukocytes are required to produce an endo- 
toxin-induced alteration in erythrocyte membrane lipid 
order and motion. The 
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