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ABSTRACT

Background and Objectives : Controversy exists about the characteristics of the lipid-oxidizing process, and the
molecules in oxidized lipids that are involved in the binding and uptake to macrophages, in atherosclerosis. The
aim of this study was to find answers to these questions using oxidized red blood cells (0x-RBCs). Materials and
Methods : The RBCs were oxidized in the presence of various concentrations of CuSQ,, and the degree of oxida-
tion evaluated by the semiquantitative measurement of the thiobarbituric acid reactive substance (TBARS). The ox-
RBC was characterized using annexin-V and flow cytometry. The relationships between the CuSO,4 concentration
the degree of oxidation, characteristics of the ox-RBC and it’s binding to macrophages transformed from THP-1
cells, were evaluated. Results : The RBCs were oxidized, not by their gradual changes, but by the sudden transfor-
mation of a proportion of the RBCs in relation to the CuSO, concentration. There were few RBCs between oxidi-
zed and non-oxidized groups. The annexin-V bound only to the ox-RBC, with a similar degree of binding in all
0x-RBCs. The binding of 0x-RBC to macrophages was completely inhibited by oxidized low density lipoprotein, wh-
ich was directly related to the CuSO, concentration, the TBARS and the proportion of 0x-RBC. Conclusion : These
results suggest that the oxidation of lipids might be an on-off phenomenon process. Molecules that have the ability
to bind annexin-V, presumptively phosphatidyl serine, may be involved in the process of binding the ox-lipids to mac-
rophages. Further study will be needed to clarify these molecules. (Korean Circulation J 2003;33 (12):1174-1181)
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ke, disodium—EDTA, trichloroacetic
acid(TCA), thiobarbituric acid(TBA), NaOH, N—
acetyl galactosamine, N—actyl glucosamine, fucoidan
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1640, fetal bovine serum (FBS), phosphate buffered
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Fig. 1. Representative example of (A) the degree of oxidation expressed by absorbance/10¢ RBCs. B : the percentage
of oxidized RBCs and (C) the number of oxidized RBCs bound to 100 macrophages according to the concentration

of CuSOa4. RBC : red blood cell.
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Fig. 2. Dot graph of flow cytometry. A : non-oxidized RBCs. B : RBCs oxidized in the presence of 400 ¢ M CuSO4 and
(C) fully oxidized RBCs in the presence of high concentration of CuSOa. After oxidation, cell size decreased and granu-

larity increased. RBC : red blood cell.
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Fig. 3. Binding of annexin-V to RBCs. A : annexin-V did not bind to non-oxidized RBC (region R2 in left figure and dot
line in right figure). B : after incubation in the presence of 200 «M CuSOs, small portion of RBCs were oxidized and
bound with annexin-V (region R1 in left figure and solid line in right figure). C : all RBCs were oxidized at high
concentration of CuSO4. Few RBCs were observed between non-oxidized and fully oxidized RBCs and the degree of
annexin-V binding was similar between oxidized RBCs at high and low concentrations of CuSOa4. RBC : red blood cell.
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