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In Vitro Evaluation of Dextran Sulfate Cellulose Beads for Whole Blood Infusion
Low-Density Lipoprotein Hemoperfusion

Akira Kobayashi, Takashi Yamamoto, Masaru Nakatani, Shigeo Furuyoshi and Nobutaka Tani
Kaneka Corporation

Summary We describe results from a feasibility study of a newly developed low-density lipo-
protein (LDL) adsorbent designed for use in whole-blood infusion LDL hemoperfusion. The
adsorbent has almost the same chemical structure as the Liposorber adsorbent (dextran sulfate
cellulose beads) but has a larger particle size. In whole-blood perfusion tests, the adsorbent
adsorbed atherogenic LDL cholesterol directly from whole blood but left concentrations of high-
density lipoprotein cholesterol largely unchanged. In whole-blood perfusion tests using fresh human
donor blood or bovine blood anticoagulated with acid citrate dextrose solution or sodium citrate,
the adsorbent showed minimal side effects in terms of blood cell activation, complement activation,
and blood cell loss, suggesting that it has excellent blood compatibility. In addition, the adsorbent
showed mechanical stability and absence of hemolysis. In conclusion, the new adsorbent showed
the appropriate characteristics for an LDL adsorbent column for use in whole-blood infusion LDL
hemoperfusion.

Key words : low-density lipoprotein, adsorption, direct hemoperfusion, blood compatibility, dex-
tran sulfate
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Fig.1 In vitro experimental apparatus for the blood
compatibility test is shown.
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Fig.2 Shown are change rates (%) of plasma components in
batch test (mean*tSD, n=3).
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Fig.3 Shown is the time course of the concentration of lipid parameters during whole-blood perfusion (mean*SD,

n=3).
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Fig.4 Shown is the cell recovery of each type of blood cell during
Whole-blood perfusion (mean*SD, n=3).

Table 1 Effect of single-pass DSC perfusion on absolute changes of differential blood counts.

Unit : %
Treated vol./Column vol. 3.0 (30 min) 4.2 (41 min)
Column inlet Column outlet Column inlet Column outlet

Basophile 0.3£0.6 0.3%0.6 1.0+0.0 1.0+1.0
Eosinophile 1.7£2.9 1.0+1.0 0.7+1.2 2.0+1.0
Lymphocyte 51.0+3.6 51.3+7.1 53.0+9.2 53.7+t3.8
Monocyte 6.3£2.1 4.0£1.7 6.0£0.0 4.3+£2.3
Neutrphile 40.7+6.8 43.3%6.4 39.3%£9.0 39.0+1.0

mean+SD (n=3).
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Table 2 Changes in the concentration of various parame-
ters during a single blood passage through the
adsorbent column.

Concentration
Parameter Unit -

Column inlet Column outlet
PMN-E rg/ml 285.3%430.9 70.3+34.7
BTG ng/mL 619.3+389.4  70.3117.6
C3a ng/mL 213.0+26.1 51.7+17.2
Ch5a ng/mL <10 <10
FDP ng/ml <10 <10
Specific gravity — 1.056+0.002 1.05640.002

mean+SD (n=3).

Table 3 Changes in the blood coagulation time during a
single blood passage through the adsorbent col-

umn.
Unit : sec
Treated volume/Column volume
3.1 (31 min) 4.3 (42 min)
PT inlet 14.6+0.7 14.4+0.8
outlet 26.4%+0.5 21.0£1.5
APTT inlet 48.1+£6.8 48.2+7.5
outlet >600 > 600

mean=SD (z=3).
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Fig.5 Shown is the plasma absorbance at 577 nm and the
change of differential pressure across the adsor-
bent column.

Column differential pressure= (Column inlet) — (Column
outlet).
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