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Fig. 1 A concentration response relationship for
remnant-like lipoprotein particles (RLP) of CM
VLDL induced platelet aggregation in human
whole blood measured as the fall in single platelet
count. A 10 1 RLP preparation contained 7.2 + 1.2
ug protein (mainly apoprotein), 3.2 = 0.8 ug total
cholesterol and 123.5 * 62 ug total triglycerides.
As shown, platelet aggregation in response to the
RLP concentration increased from 2.5 ul up to 10
u#1/ml blood and then decreased with increasing
the concentration of RLP; at 200 ul/ml, the fall in
single platelet count was less than the level of
spontaneous platelet aggregation observed in ali-
quots treated with the vehicle. Data represent the
mean * S.D., derived from 22 observations. *P <
0.05, **P <0.01, ***P <0.001; versus vehicle.
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Fig. 2 Effects of aspirin, cilostazol (a phosphodiesterase type III inhibitor), apyrase (a ADP scavenger) and 2-
chloroadenosine (2ClAd, a platelet ADP-receptor antagonist) on RLP induced platelet aggregation in human
whole blood measured as the fall in single platelet count. As shown, aspirin was completely ineffective against
the RLP-induced platelet aggregation. In contrast, cilostazol, apyrase and 2ClAd inhibited the aggregation.
Data represent the mean + S.D. *P <0.05, **P <0.01, ***P <0.001 versus RLP alone.
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Fig. 3 Scanning electron micrographs showing
typical examples of platelet adhesion to the red
blood cell and aggregation formation on the red
blood cell membrane treated with RLP.
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Fig. 4 Platelet aggregation induced by apo E4/3-
rich RLP prepared from plasma of a sudden death
case. P =0.002, ***P <0.0001 versus vehicle.
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Abstract — Aggregation of human blood platelets by remnant-like lipoprotein particles. Kazuo
UMEMURA" and Abby R. SANIABADI” ("Department of Pharmacology, Hamamatsu University School of
Medicine, Hamamastu 431-3192, Japan, and “Japan Immunoresearch Laboratories, Takasaki 370-0021,
Japan). Folia Pharmacol. Jpn. (Nippon Yakurigaku Zasshi) 116, 269~274 (2000)

The action of lipoprotein lipase on chylomicrons (CM) and very low density lipoproteins (VLDL) produces
remnant lipoproteins (RLP) that are rich in triglycerides, cholesterol and apolipoprotein E (apo E). Apo E
serves as a ligand for the LDL receptor and mediates uptake of RLP by macrophages, vascular wall and
other cells that express the LDL receptor. Uptake of RLP can profoundly alter the physiology of cells and
promote atherosclerosis and thrombosis. Like RLP, blood platelets also have roles in atherosclerosis and
thrombosis; hence it is likely that RLP can influence platelet activity as well. Platelet aggregation was as-
sessed by measuring the loss of single platelets. Apo E3/3-rich RLP derived from normal human plasma
VLDL and CM were prepared by an immunoseparation method. At 2.5 to 10 41, RLP induced platelet ag-
gregation that increased with the dose of RLP, but decreased it at 25 to 200 ul. Unlike apo E3/3-rich RLP,
apo E4/3 (heterozygous phenotype) rich RLP caused platelet aggregation in a dose-dependent manner,
without producing a bell-shape dose-response relationship. Scanning electron microscopy revealed that ac-
tivated platelets had adhered to and formed aggregates on the red cell membrane. The platelet response
was unaffected by aspirin, but was inhibited by apyrase (an ADP scavenger), 2-chloroadenosine (a platelet
ADP-receptor antagonist) and cilostazol, a phosphodiesterase type III inhibitor. It is thought that RLP
cause leakage of ADP from red cells, which then mediates platelet aggregation.

Keywords: remnant like lipoprotein particle; platelet aggregation; relationship between blood red cells and
platelets; ADP; apoE isoform
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