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Effects of cold atmospheric plasma on coagulation function of rats
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Abstract: Objective To investigate the effects of cold atmospheric plasma (CAP) on blood coagulation, determine the optimal
parameters and explore its mechanism. Methods Firstly, the blood drops of Sprague-Dawley (SD) rats were treated with CAP
with different treatment distances (1, 2 and 3 cm), different discharge voltages (3.33, 6.73 and 8.03 kV), and different treatment
durations (30, 60 and 120 s) to investigate the effects of CAP with different parameters on blood coagulation and determine the
optimal parameters for blood coagulation. Subsequently, 22 SD rats were randomly divided into control group (n=11) and CAP
treatment group (n=11) to verify the hemostatic effect of CAP with the optimal parameters in different rat bleeding models. Finally,
the mechanism of CAP to promote blood coagulation was explored by anticoagulation test. Results The results of in vitro blood
test showed that CAP significantly promoted blood coagulation, which was featured with surface drying and the increasing number
of dimple signs. Besides, the effect of CAP on blood coagulation was positively correlated with treatment durations and discharge
voltages, but negatively correlated with treatment distances. The research on rats bleeding models showed that CAP with the
optimal parameters (discharge voltage of 8.03 kV, treatment duration of 120 s, and treatment distance of 1 cm) significantly
shortened the bleeding time and reduced the amount of bleeding. The results of anticoagulant test proved that CAP could
significantly promote the coagulation of anticoagulant blood drops with sodium citrate. Conclusion CAP significantly shortens

the time for blood coagulation. The effect of CAP on blood coagulation is closely dependent on treatment distance, discharge
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voltage and treatment duration, and its mechanism may be related with the conversion of fibrinogen to fibrin.
Keywords: cold atmospheric plasma; blood coagulation; bleeding model; rat
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Fig.1 Effect of treatment distance of cold atmospheric plasma (CAP) on blood coagulation
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Fig.2 Effects of treatment duration of CAP on blood coagulation
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Fig. 3 Effect of discharge voltages of CAP on blood coagulation
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Fig.4 Coagulation effect of CAP in rat models with different bleeding sites

*P<0.05, CAP vs Control; **P<0.01, CAP vs Control
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Fig.5 Effect of CAP on anticoagulant blood
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