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Abstract —

When blood vessels are damaged, a rapid hemostatic reaction occurs to minimize blood loss and maintain normal

circulation. Platelet activation and aggregation is essential in this process. However, excessive platelet aggregation or abnormal
platelet aggregation may be the cause of cardiovascular disease, such as thrombosis, stroke and atherosclerosis. Therefore, it
is important to prevent and treat cardiovascular disease by finding substances that can regulate platelet activation and suppress
aggregation reactions. Isoscopoletin, which is mainly found in the roots of plants Artemisia or Scopolia, has been reported to
have potential pharmacological effects on anticancer and Alzheimer’s disease, but its role and mechanisms for platelet aggre-
gation and thrombus formation are unknown. This study confirmed the effect of isoscopoletin on major regulation of collagen-
induced human platelet aggregation, TXA, production and intracellular granular secretion (ATP and serotonin release). In addi-
tion, the effects of isoscopoletin on phosphorylation of phosphorylated proteins PI3K/Akt and MAPK involved in signal trans-
duction in platelet aggregation was studied. As a result, isoscopoletin significantly inhibited the phosphorylation of PI3K/Akt
and MAPK, significantly inhibiting platelet aggregation through TXA, production and intracellular granular secretion (ATP and
serotonin release). Therefore, we suggest that isoscopoletin is an anti-platelet substance that regulates phosphorylation of phos-
phorus proteins such as PI3K/Akt and MAPK and is valuable as a preventive and therapeutic agent for platelet-derived car-

diovascular disease.
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Fig. 1. The structure of isoscopoletin. PIN: 6-hydroxy-7-
methoxy-2H-chromen-2-one, Chemical formula: C10H804,
Molar mass: 192.17 g/moL.
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Fig. 2. Effects of isoscopoletin on collagen-induced platelet
aggregation. (A) Effects of isoscopoletin pretreatment on col-
lagen-stimulated platelet aggregation. (B) IC;, value of isosco-
poletin on collagen-induced platelet aggregation. (C) Cytotoxicity
of isoscopoletin on human platelets. Data are expressed as
meantSD (n=4). *p<0.05, **p<0.001 compared with the col-
lagen-stimulated platelets.
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Methods” section. Data are expressed as meantSD (n=4).
p<0.05 compared with no-stimulated platelets, *p<0.05,
**p<0.001 compared with the collagen-stimulated platelets.
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Fig. 4. Effects of isoscopoletin on granule secretion. (A)
Effects of isoscopoletin on ATP release. (B) Effects of isosco-
poletin on serotonin release. Measurement of ATP and sero-
tonin release was described in “Materials and Methods”
section. Data are expressed as mean+SD (n=4). ‘p<0.05 com-
pared with no-stimulated platelets, *p<0.05, **p<0.001 com-
pared with the collagen-stimulated platelets.
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Fig. 5. Effects of isoscopoletin on PI3K and Akt phosphory-
lation. Western blotting was determined as described in “Mate-
rials and Methods” section. Data are expressed as mean+SD
(n=4). “p<0.05 compared with no-stimulated platelets, *p<0.05,
**p<0.001 compared with the collagen-stimulated platelets.
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Fig. 6. Effects of isoscopoletin on MAPK phosphorylation.
Western blotting was determined as described in “Materials
and Methods” section. Data are expressed as meantSD (n=4).
p<0.05 compared with no-stimulated platelets, *p<0.05,
**p<0.001 compared with the collagen-stimulated platelets.
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