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ABSTRACT

Cardiovascular diseases are the leading cause of mortality in developed countries. 

Hence, there is a growing interest in the development of new preventive and therapeutic 

therapies to help combat these diseases. In the group of agents useful in prophylaxis and therapy

of civilization diseases, preparations of plant origin play an increasingly important role. 

 The Rheum L. (rhubarb) genus has long been known in various regions of the world, 

not only as a source of edible species, but also as a valuable herbal material. However, many 

aspects of the effects of these plants on the human body remain poorly described, and in 

numerous cases, their use is still based only on data derived from traditional medicine. The aim 

of this study was to assess the effect of extracts from two species of rhubarb - Rheum 

rhaponticum L. and Rheum rhabarbarum L. and stilbenes typical for these plants on functions

of selected plasma and cellular components of the haemostatic system. The work was focused 

on biological activities indicated as the key to the cardioprotective effect of natural substances, 

and included anti-inflammatory, anticoagulant/antithrombotic and antioxidant effects. 

Effectiveness of extracts (butanol fractions) from the roots and petioles of the above-mentioned 

rhubarb species and the stilbene derivatives that are present in these plants, i.e. rhapontigenin 

and rhaponticin, was evaluated. 

 The study design included the use of experimental models closely related to the 

physiology of the cardiovascular system and haemostasis, i.e. endothelial cells, leukocytes and 

plasma components of the haemostasis system (including key proteins of the blood coagulation 

cascade and the fibrinolytic system). To obtain the most comprehensive insight into the 

biological activity of the examined substances, a diverse panel of analytical methods was used: 

gene expression studies, inhibitor screening tests, spectrophotometric and fluorimetric assays, 

kinetic analysis of enzyme activity, monitoring of the blood plasma coagulation process 

(turbidimetric assays), ELISA, fluorescence microscopy, 1D-electrophoresis and the blotting-

based multicytokine profiling.  

 The examined plant substances reduced the inflammatory response of endothelial 

cells (HUVECs), acting at various molecular levels (modulation of gene expression, inhibition 

of the release of pro-inflammatory factors and reduction of cell adhesion). There was 

a significant decrease in the release of inflammatory response markers/proteins (e.g. TNF-

IL-2, MMP-9). The anticoagulant properties of the examined extracts were also demonstrated, 

which may result in an antithrombotic effect. Rhubarb extracts inhibited the blood plasma 

coagulation process, induced by the tissue factor, which is the main physiological pathway of 
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the blood plasma hemostasis activation. Analyzes of direct effects of the examined plant 

substances on the key serine proteases of the coagulation cascade: thrombin and factor 

Xa indicated that the observed anticoagulant effect might be a result of inhibition of these 

factors. Furthermore, for the first time, the ability of the investigated rhubarb extracts and 

stilbenes to reduce the oxidative stress-induced damage to plasma components was 

demonstrated as well. 

 The executed experiments provided new information on the biological properties of 

rhubarb metabolites in the cardioprotective context, and the obtained results may be a basis for 

further research. 

 
  


