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Study on antithrombotic and anti-inflammatory activities of water-soluble
curcumin based on zebrafish model
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Abstract: Objective To explore the effect of water-soluble curcumin on thrombosis and inflammation regression based on zebrafish
model. Method Zebrafish three days after fertilization were randomly selected to be divided into control group, model control
group, positive drug control group, water-soluble curcumin with different concentrations experimental (curcumin mass fraction 10%,
125, 250, 500, 1 000 and 2 000 ug-mL™") groups and ordinary curcumin with different concentrations experimental (turmeric mass
fraction 95%, 125, 250, 500, 1 000 and 2 000 pg-mL™") groups. Each group has 30 zebrafish. Except for the normal control group,
the other experimental groups used Arachidonic acid, Lipopolysaccharide and CuSO,-5H,O to induce thrombosis, bacterial
inflammation and neurological inflammation, respectively. By observing and analyzing the staining intensity of red blood cells and
the number of neutrophils in the inflammation sites of zebrafish, the antithrombotic and anti-inflammatory effects of water-soluble
curcumin were evaluated. Results Compared with the control group, the erythrocyte staining intensity of zebrafish heart in model
control group was significantly decreased (P < 0.001), and the number of neutrophils in the inflammation site was significantly
increased (P < 0.001). Compared with model group, water-soluble curcumin at 250 pg-mL™" could significantly inhibit thrombosis
and subside inflammation, which were mainly represented by increased erythrocyte staining intensity of zebrafish heart (P < 0.001)
and decreased neutrophil number at the inflammation site (P < 0.05, 0.01, 0.001). When curcumin at > 1 000 pg-mL™, it can
significantly inhibit thrombosis (P < 0.01, 0.001), when > 500 pg-mL™, it can significantly reduce inflammation (P < 0.05, 0.01,
0.001). Curcumin can achieve the same inhibitory effect on thrombosis and inflammation only when administered at a concentration
of 2-8 times that of water-soluble curcumin preparations. Conclusion Compared with the experimental groups of ordinary curcumin,

the water-soluble curcumin showed better antithrombotic and anti-inflammatory effects at the same concentration.
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Fig. 1 Zebrafish after o-dianisidine staining (green dotted area is red blood cell analysis area)
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Fig.2 Typical drawings of red blood cell staining in heart of zebrafish
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Fig. 3 Typical images of red blood cell staining of trunk of zebrafish
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Table 2 Statistical analysis of bacterial inflammation regression of zebrafish (n=10)
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Fig.5 Typical images of neutrophils in neuroinflammatory sites of zebrafish
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