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ABSTRACT
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Title: ESR Studies of Iron Induced Free Radical Reaction on Alteration of Lipid Mobility, Chemical
Compositions and Antiatherogenic Properties of High Density Lipoprotein (HDL) in Vascular
Complication of 3-Thalassemia/Hemoglobin E
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Abstract:

Iron-induced free radical reaction is believed to play a crucial role in lipoprotein oxidation,
consequently vascular complications in [-thalassemia/hemoglobin E patients. In attempt to
understand the process and site of free radical reaction in lipoproteins, ESR spin labeling technique
was developed. Paramagnetic fatty acids, 5- and 16-doxyl stearic acid (5-and 16-DS), were used to
label phospholipids layer near polar head group and the deeper hydroprobic region of lipoproteins,
respectively. The results demonstrated that hemin (iron (III)-protoporphyrin IX), a degradative
produce of hemoglobin that was found with high concentration in serum of the patients, strongly
induced free radical reaction at hydrophobic region of the lipoproteins (LDL and HDL). This reaction
was inhibited by addition of ci-tocopherol. On the other hand ferric nitrilotriacetate (Fe-NTA), a
representative of non transferrin bound iron (NTBI) did not showed the catalytic effect in the
lipoproteins. This information from ESR technique agreed with detection of oxidized lipids and lipid
hydroperoxides in the lipoproteins separated from hemin-containing plasma, but not from Fe-NTA-
containing plasma.

Furthermore, the study of lipoproteins in B-thalassemia/hemoglobin E patients supported the
finding from the ESR technique. In the patients, lipid compositions and lipid mobility were
significantly changed at the core of the lipoproteins. Those parameters have good correlations with
oxidative stress parameters and clinical severity. Decreasing of cholesteryl arachidonate (CA) and
cholesteryl linoleate (CL) indicated the free radical production at the core of lipoproteins. ESR
technique and fluorescence polarization clearly demonstrated that alteration of lipid mobility was

occurred at the core of lipoproteins.
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In addition to oxidative stress, the alteration of chemical composition and lipid mobility of
lipoproteins may cause the alteration to antioxidant activity in the lipoproteins of the patients. Our
results showed that PAF-AH activity was increased 2-4 fold in LDL and HDL of the patients, while
PON activity in HDL was decreased about 2 fold. PON activity was sensitive to oxidative stress and it
was decreased rapidly by hemin-induced lipoprotein oxidation.

In conclusion, this study demonstrated that free radical reaction was preferentially occurred at
the core or the hydrophobic region of the lipoproteins (LDL and HDL). Hemin may play an important
role in lipoprotein oxidation in B-thalassemiashemoglobin E patients, finally leading to vascular
complications in the patients. The information obtained from this novel ESR technique, not only
explained the pathology of the disease, but also it may apply to evaluate the effect of antioxidants or

drugs used to prevent the vascular complication in the patients.





