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ABSTRACT

Background and Objectives : Annexin V is known to bind to the phosphatidylserine (PS) of damaged cell mem-
branes. We recently demonstrated that annexin V binds to oxidized red blood cells (oxRBC). The aim of this
study was to find whether annexin V binds to oxidized lipids or to the PS of oxRBC. Materials and Methods :
Red blood cells (RBC) were oxidized by the addition of CuSQO,, and the degree of oxidation evaluated using the
semiquantitative measurement of thiobarbituric acid reactive substance (TBARS). The binding of annexin V to
oxRBC was evaluated by flow cytometry. Results : Annexin V was found to bind to oxRBC, but not to native RBC.
The percentage of RBC binding to annexin V was closely correlated with the degree of oxidation, as measured using
TBARS (r=0.99, p=0.000) in relation to the concentration of CuSO,. The binding of annexin V to oxRBC was
attenuated in the presence of oxidized low density lipoprotein (oxLDL), with these phenomena also being dose-
dependent. The binding was reduced by 71.0 £ 3.0% in the presence of 100 z£g/mL oxLDL. LDL had no influence
on the binding of annexin V to oxRBC. Conclusion : These findings suggest that annexin V may bind to the oxi-
dized lipids of cell membranes. Further studies will be required to evaluate the relative importance between oxi-
dized lipids and PS, and to find the characteristics of oxidized lipids in the binding of annexin V to damaged cell
membranes. (Korean Circulation J 2006;36:285—291)
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Fig. 1. Representative examples of (A) the degree of oxidation (thio-
barbituric acid reactive substance) expressed by absorbance/10° RBCs,
(B) the percentage of RBCs binding with annexin V, and (C) the re-
lationship between these two parameters according to the concentration
of CuSO,. RBCs: red blood cells.
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Fig. 2. Dot graph and histogram of non-oxidized RBCs and oxidized RBCs in flow cytometry. Compared with non-oxidized RBC (left upper),
oxidized RBC (right upper) had smaller cell size and higher granularity. Annexin V bind to oxidized RBC (right lower), but not to non-oxidized
RBC (left lower). RBCs: red blood cells, SSC-H: side scattering, FSC-H: forward scattering.



288 Korean Circulation J 2006;36:285-291

$ofl ]3] Aol Y55 BLORI(p<0.00), AH} LDLS

ofsh] ehe thtat wlaste] Aol7k YeirkFig, 6),

F83 = 93 158 7R o, 9
1

253} 9Fo] annexin V& @il
122]810] annexin V& AA3IL 100 pg/mLe] A} LDL

eI e

jad

400

300

200

Fluorescence

100 ~

0 1 2 3 4

Annexin V (zL)
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Fig. 5. The binding of annexin V to oxidized RBC was reduced by
71.0+3.0% in the presence of 100 rg/mL oxidized low density li-

poprotein (ox-LDL). Low density lipoprotein did not influence the
binding. *: p<0.001. RBC: red blood cell.
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