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Mechanism of Lipid Accumulation in Atherosclerosis
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Atherosclerosis is associatod with the presence of extracellular lipid droplets and large

fatty deposits, both of which are to be covered at the surface mainly by zwitterionic

phospholipids.

The development of atherosclerosis is often asscciated with the accum-

ulation of calcium. Furthermore, the presence of glycosaminoglycans directly underlying

fatty deposits in human aorta has been demonstrated. Also, the possible

involvement

of the interaction between sulfated polysaccharide and lipoprotein in the development

of atherosclerosis has been suggested in view of the presence of both low density lip-

oproteins and glycosaminoglycans, as well as their complexes, in atherosclerotic aortas.

Therelore interactions of sulfated polysaccharides with low density lipoproteins which

serve as a vehicle for cholesterol and cholesterol ester and with zwitterionic phospholi-

pids have been studied extensively by a number of workets to provide mechanisms.

In this paper, the mechanism of the interaction of sulfated polysaccharides with

low

density lipoproteins and the mechanism of the interaction between sulfated polysacchar-

ides and zwitterionic phospholipids are reviewed. The possibility of the occurence of

these interactions in the body are also considered.
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Fig.2. Effect of succinylation of LDL on the format-
ion of insoluble dextran sulfate-LDL complex.
Curve 1 shows the conversion of untreated
LDL to insoluble complex as a function of the
dextran sulfate to LDL weight ratio. Curves
2,3, and 4 show the conversion when 5,8,
and 16%, respectively, of the LDL free am-
ino groups were succinylated. Insoluble comp-
lex formation was assayed with mixtures
containing 0.8mg of LDL and various amounts
of dextran sulfate in 1.5ml of phosphate bu-
ffer (pH 7.4. ionic strength 0.1). The med-
ium contained 0.01% EDTA.
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Succinylation 8 19 45 36
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Fig. 3. The conversion of lecithin to insoluble dextran
sulfate. lecithin complex in the presence of
0.5 (eurve 1,), 10.0 (curve 5), 1.0(cure
2), 2.5 (curve 8), 5.0 (curve 4), 20.0 (curve
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complex formation was assayed with mixtu-
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amounts of dextran sulfate and of CaCl; in
0.75ml of Tris buffer.
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(curve 5)mM CaCl,. Insoluble complex was
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Fig. 5. Schematie illustration of the proposed mecha-
nism of the interaction of dextran sulfate
with lecithin or lysolecithin in the presence
of Ca®*. The electrostatic interaction bertween
the positive charge of the phospholipid chol-
ine nitrogen and the sulfate negative charge
of dextran sulfate is shown to be enhanced
by the calcium cross-linking of the phospho-
lipid phosphate groups to (A) the sulfate
groups of dextran sulfate or to (B) the phos-
phate groups of neighboring phospholipids.
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