
INTRODUCTION

Evidence shows the importance of diet in health. The high consumption of plant-based foods 

as a source of polyphenols is largely responsible for the beneficial effects the Mediterranean 

diet. Moreover, only one in ten people consume the recommended amount of fruit and 

vegetables from their diet that would be beneficial. Salicornia is an obligate halophyte plant 

that survives in high salinity conditions thanks to several adaptive responses, including the 

production of polyphenols. Dietary supplementation with polyphenols has been reported to 

cause changes in the levels of circulating biomarkers, but their exact mechanisms of action 

have not been elucidated. 

We carried out a pilot clinical trial in healthy volunteers to study the effects of 

supplementation with an ethanolic extract of Salicornia ramosissima on the level of proteins 

linked to the development of cardiovascular disease.

METHODS

Characteristics of Clinical Trial: Randomized, triple-blind, parallel-group, placebo-

controlled trial aimed at evaluating the proteomic response  to the administration of a food 

supplement based on ethanolic Salicornia ramosissima extracts harvested at marshes or 

grown hydroponically versus placebo for three months in healthy volunteers.

Here we shown the effect of dietary supplementation with Salicornia on the level of proteins 

linked to the development of cardiovascular disease. Significant changes were found in biological 

processes such as blood coagulation, regulation of angiogenesis and response to oxidative stress, 

among others. Our results highlight the importance of polyphenol supplementation in the 

prevention of cardiovascular diseases.

This study could be the first step in the development of a nutritional strategy for long-term 

prevention of cardiovascular and neurovascular disease in population at high vascular risk.

More info here:                

CONCLUSIONS AND FUTURE PERSPECTIVES

http://proyectosalicornia.com/
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RESULTS

Table 1. Clinical assessment in visit 1 and 2 by groups
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Figure 1. Study flowchart. Recruitment and randomization of subjects. S. ramosissima extracts 

harvested at marshes (SM) or S. ramosissima extracts grown hydroponically (SH) or placebo / once 

daily / 1 g / 2 capsules.

Proteomic analysis:  Plasma was analysed using the Olink Cardiovascular II target 96 panel 

(Cobiomic Bioscience, S.L) to perform Proximity Extension Assay (PEA) measurement of 

the levels of 92 proteins associated with biological functions linked to cardiovascular 

diseases.

Statistical analysis: Explorative dimensional reduction methods were performed. Multiple 

Factor Analysis was performed on clinical variables groups and Principal Component 

Analysis on Nutritional Data subset and Olink NPX protein expression data using R.

 

Inclusion criteria
• ≥18 years.

• Possibility of performing analytical controls.

• Willingness and ability to give informed 

consent.

Exclusion criteria
• Known neurovascular disease.

• Hyperthyroidism.

• Taking nutritional supplements rich in 

polyphenols or vitamins.

• Chronic disease that requires daily treatment 

and may interfere with follow-up.
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Figure 3. A) Dimension 1 and 2 variables. B) Significant proteomic changes in cardiovascular and 

inflammatory markers in plasma after 3 months supplementation with S. ramosissima extracts.
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Figure 3. Results of physical activity level (A) and adherence to the Mediterranean diet (B)from the 

14-item Mediterranean diet adherence and 7-item IPAQ questionnaires, respectively.

Figure 4. Network of the signature modulated by SM treatment through STRING platform. 
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Figure 2. Sex distribution (A), educational level (B) and age (C) data of recruited subject. 
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Linear combinations of existing variables (Dimensions) were produced to capture the 

components that best explain dataset variability. Clinical and nutritional adjustments were

made for protein expression in each treatment group.
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