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Research and development of anion-exchange chromatographic
method for measurement of cholesterol levels of lipoprotein
classes and comparison with electrophoretic methods

Yuji Hirowatari

Summary Lipoprotein classes can be separated by electrophoresis which is generally used for routine
tests in clinical laboratories. However, the electrophoretic methods do not have sufficient ability to
separate lipoprotein classes. Especially, LDL and VLDL can not be separated by electrophoresis in
same diabetic patients with dyslipidemia. We started research to find a convenient method for
separation of lipoprotein classes and reached an appropriate condition of an anion-exchange chromato-
graphic method. Lipoproteins in serum are bound on anion-exchange chromatographic media and
eluted by using step-wise elution of perchlorate ion. HDL, LDL, IDL and VLDL can be separated by
this method. Cholesterol levels in the separated lipoprotein classes are detected by the post-column
reaction with enzymatic reagent.

The newly developed method has good resolution, high reproducibility and good correlation with
electrophoretic methods. Therefore, the new anion-exchange chromatographic method can be

adopted for routine clinical laboratory test.
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Lipoprotein rates (Peak area rates)

Cholesterol Concentration

Between Assay (n=10) Within Assay (n=10) Between Assay (n=10) Within Assay (n=10)

Mean SD C.V. Mean  SD C.V. Mean SD C.V. Mean SD C.V.
Lipoprotein (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
HDL 12.6 0.61 4.84 12.8 0.08 0.61 379 1.74 4.60 384 0.25 0.65
LDL 66.9 0.87 1.30 66.7 0.11 0.17 201.0 476 2.37 200.5  0.66 0.33
IDL 7.5 0.21 2.82 72 0.08 1.11 224 0.73 3.27 21.7 0.27 1.25
VLDL 11.6 0.50 4.31 11.8 0.09 0.74 34.8 1.46 4.20 354 0.20 0.57
Otherr 1.4 0.12 8.38 1.5 0.06 4.14 42 0.39 9.19 44 0.19 431

1) REF L% (lipoprotein rates)
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(mg/dL) IDL 14.2 12.7 13.1 14.5 13.1 13.8 13.0 13.1
VLDL 25.1 253 25.7 26.7 26.9 26.4 26.1 26.3
Other 2.7 2.5 24 2.3 2.5 2.1 29 2.7
Comparison ~ HDL 100 95 95 97 95 94 94 94
of the level LDL 100 99 98 99 99 97 98 98
at 0 day IDL 100 89 92 102 92 97 92 92
(%) VLDL 100 101 102 106 107 105 104 105
Other 100 93 89 85 93 78 107 100
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Anion-exchange chromatography
Area rate Cholesterol
(%) (mg/dL)
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-
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Anion-exchange chromatography
Area rate Cholesterol
a (%) (mg/dL)
-
g HDL-C (HPLC) 17.2 39.8
8 LDL-C (HPLC) 444 103.0
o
§ IDL-C (HPLC) 129 30.0
VLDL-C (HPLC) 223 51.7
Other-C (HPLC) 34 73
29 39 49 59 69 79
Time [min]
Agarose-gel electrophoresis Polyacrelamide-disc-gel Agarose-gel electrophoresis
with lipid-staining electrophoresis with lipid-staining with choseterol-staining
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