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Table 1 Anticoagulant activities” of heparin and modified heparins

2 mg/L 4 mg/L 6 mg/L 8 mg/L 0.1 g/L 1.0 gL
Control? 30.3 30.3 30.3 30.3 30.3 30.3
Heparin 72.9 >120
CR-Heparin 31.2 313 323 32.6 51.2 >120
SCR-Heparin 30.9 31.2 313 325 43.9 >120

YAnticoagulant activity is represented in coagulation time (s), and values that are more than 120 s cannot be

determined. ? Plasma with no heparin and modified heparins.
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Fig. 1 Representative saccharide units of heparin and the
modified heparins

Each saccharide illustrates a characteristic unit in the indicated

preparation and does not represent the overall structure of the chains.

The modified position and group were indicated by dotted square. X=H

or SO;~.
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Fig. 2 Inhibition of P-selectin binding to A375 cells by heparin and modified heparins
(a) P-Fc was preincubated with heparin or modified heparins (5.0 g/L). (b) P-Fc was preincubated with

heparin or modified heparins (1.0 g/L). (c) P-Fc was preincubated with heparin or modified heparins
(0.1g/L). Then tumor cells were incubated with the blocked and unblocked P-Fc, following by an

FITC-conjugated Ab against human IgG. The binding events were analyzed by flow cytometry. Results are

presented as histograms of the lg(fluorescence intensity) from 10* cells. The proportion of positive cells is

indicated in each histogram.
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Fig. 3 Inhibition of A375 cells binding to CHO-P cells by
heparin and CR-heparin under shear flow conditions
The adhesion of tumor cells to CHO cells (designated as —) and CHO-P
cells (designated as + ) at 0.3 dyn/cm? were measured respectively by
videomicroscopy. For antibody inhibition experiments, CHO-P cells
were preincubated with 9E1 or P1. For heparin inhibition experiments,
CHO-P cells were preincubated with heparin or modified heparins
(5.0 g/L). All values were represented to be the (x+s) of adherent tumor
cells in 10~20 fields of view using a 10x objective lens. Controls were
run before and after each assay. All results are from three to six separate

experiments. * P < 0.05 with respect to positive control.
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Fig. 4 Inhibition of A375 cells adhesion to surface-

adherent platelets by heparin and CR-heparin at

0.3 dyn/cm? under shear flow conditions
Negative control was designated as "-", positive control was designated
as "+". For antibody inhibition experiments, immobilized platelets were

preincubated with 9El or Pl.  Adhesion of tumor cells to

surface-adherent platelets was measured by videomicroscopy. All values
were represented to be the (x+s) of adherent tumor cells in 10~20 fields
of view using a 10x objective lens. Controls were run before and after
each assay. All results are from three to six separate experiments.
*P < 0.01 with respect to positive control. * Values are percentages of
the inhibition of tumor cells adhesion to platelets preincubated with
indicated heparins compared with the adhesion to platelets with no
heparins.l: Control; [:5.0 g/L; &: 1.0 g/L; [J: 0.1 g/L.
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Effects of The Modification of Heparin 6-Carboxyl Group on
Inhibitive Activity of P-Selectin-mediated A375 Cells Adhesion”
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Abstract  Several studies have demonstrated that heparin can significantly inhibit the P-selectin-mediated
interaction of platelets and tumor cells during metastasis as a P-selectin ligand. However, little information is
available about the specific oligosaccharide structures of heparin in recognition by P-selectin. Two chemically
modified heparins, CR-heparin and SCR-heparin were prepared, to explore if such heparin derivatives can reduce
the P-selectin-mediated A375 tumor cell adhesion. The results indicated that CR-heparin with low anticoagulant
activity could significantly inhibit the P-selectin-mediated A375 tumor cell adhesion, demonstrating that
6-carboxyl group of the glucuronic acid in heparin may not be crucial for recognizing by P-selectin. In contrast,
SCR-heparin reduced the inhibiting activity dramatically, suggesting that the recognition of P-selectin to heparin
depend on not only densities of negative charge. These results provide valuable experimental evidence for

clarifying the molecular mechanism of P-selectin-mediated tumor cell adhesion.
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