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    Herbal Medicine: Back to the Future presents expert reviews on the applications of herbal medicines (including Ayurveda, Chinese traditional medicines and alternative therapies) to tackle health problems. This volume provides readers a wealth of information on the use of herbal medicines in vascular health. These medications have been used by mankind since time immemorial and are found in the indigenous systems of medicine practiced in different regions of the world.




    The book is a valuable resource for pharmaceutical scientists and postgraduate students seeking updated and critically important information in natural product chemistry and pharmacology. The chapters are written by eminent authorities in the field. The contents of this volume represent exciting recent researches on plants used against cardiovascular diseases, herbal products found useful in hypertension, prevention and treatment of obesity-related cardiovascular diseases, and herbal agent for the treatment of ischemic myocardial disorders.




    We hope that the readers involved in cardiovascular care will find these reviews valuable and thought provoking so that they may trigger further research on herbal medicines and alternative therapies against cardiovascular diseases.




    We are grateful for the timely efforts made by the editorial staff, especially Mr. Mahmood Alam (Director Publications), and Mr. Shehzad Naqvi (Editorial Manager Publications) at Bentham Science Publishers.
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      Abstract




      Cardiovascular diseases (CVD) represent one of the most important causes of death all over the world. Consequently, many efforts are invested in their treatment and in the development of drugs that can be useful against these ailments. Plants and plant-derived drugs and functional foods are very important in this respect. On the one hand, molecules obtained from different species of the genus Digitalis (particularly D. lanata and D. purpurea), such as digitalin, digoxin and digoxigenin, are among the most relevant cardiotonic drugs and still come from their natural sources, since their synthesis would be complicated and expensive. On the other hand, many plants are used to cure, palliate or prevent heart, blood vessel and related illnesses at a popular level. As in many other fields of health, folk knowledge has led to both drug development in pharmaceutical industry and herbalist preparation production. Additionally, the direct plant management and use continues to be active at the popular level for this as well as for many other wellness-related purposes. Ethnobotanical research, which inventories the folk plant use in all domains, has been important since old times and has increased its focus on industrialised areas in the recent decades, where it continues to be practised currently. In this chapter we review the state-of-art of herbal medicines that are claimed to be useful for CVD in the Iberian Peninsula and the Balearic Islands. This territory (comprising three states, Andorra, Portugal and Spain, and a small area belonging to the United Kingdom) comprises one of the areas of highest plant biodiversity in Europe and an important linguistic and cultural diversity (Basque, Catalan, Galician, Portuguese, Spanish, and English in Gibraltar), this pointing to a very rich ethnobotanical knowledge. These territories being located in an industrial and economically developed area, certain ailments such as hypertension and hypercholesterolemia are frequent. In addition, functional foods play an important role in the Mediterranean diet, the one typical of the area, and, consequently, in the primary prevention of CVD. We record a total amount of 5,249 use reports of 784 taxa used




      against CVD. We analyse the existing ethnobotanical data linked to the cardiovascular system in the area considered, from our own results and from other relevant and representative sources. This review depicts a panorama of the folk use of herbal products to address the quoted ailments, and provides a basis for further (phytochemical, pharmacological and other) research, which could help in the development of medicinal products.
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      INTRODUCTION




      Cardiovascular diseases (CVD, comprising cardiac illnesses, brain and kidney vascular troubles, and peripheral vascular ailments) represent the most important causes of death all over the world, and concern not only high, but medium and low income countries as well [1]. More than 15 million people died because of CVD in 2010, representing almost 30% of all deaths in the world [2]. Moreover, these kinds of affections are increasing: a prediction foresees more than 23 million people susceptible to death from cardiovascular diseases in 2030 [3]. CVD are the first cause of mortality in Europe too, mortally affecting 4 million people each year, and accounting for 49% of deaths among women and 41% among men [4].




      Consequently with the high prevalence of these affections, many efforts are invested in their treatment and in the development of drugs that can be useful against CVD. The American Heart Association reported, for different USA institutions, a budget of more than 34,000 million US dollars in 2015 and proposed one over 37,000 million US dollars for 2016 [5]. In Europe, the EuroHeart: European Heart Health Strategy was implemented in 2007, with 21 participating countries, to fight against CVD [6].




      Plants and plant-derived drugs and functional foods are very important in this respect. Estruch et al. [7] reported that a Mediterranean diet (importantly implying plant consumption) supplemented with either extra-virgin olive oil or nuts reduced the incidence of major CVD in people with high risk of developing these troubles. In addition, plants and plant products play a specific role in CVD cure, palliation or prevention at least at two levels.




      On the one hand, molecules obtained from different species of the genus Digitalis (particularly D. lanata and D. purpurea), such as digitalin, digoxin and digoxigenin, are among the most relevant drugs historically used as cardiotonic and for other purposes linked to CVD. They are currently among the preferred choice of drugs for these ailments, and still come from their natural sources, since their syntheses are complicated and would be too expensive at the commercial level [8,9]. Apart from this, other plant derivatives are used against CVD [10].




      On the other hand, many plants are popularly used to cure, palliate or prevent heart, blood vessel and related illnesses at a popular level. Again dealing with Digitalis products, it is to be mentioned that they not only come from plants, but specifically from folk knowledge about medicinal plant uses [11]. As in many other fields of health, popular knowledge on biodiversity components (particularly plants) has led to both herb-based medicine production and drug development in the pharmaceutical industry [12,13]. Additionally, direct plant management and use continues to be active at the popular level for this as well as for many other wellness-related purposes ([13,14], and references therein).




      Ethnobotanical research, which inventories folk plant use in all domains, has been important worldwide since early times, and has increased its focus on industrialised areas in the last decades, where it continues to be practised currently ([14], and references therein). In recent years, medical or pharmaceutical ethnobotany or ethnopharmacology (terms that are almost synonymous and often interchangeably used), without abandoning general ethnofloristic repertories, has pointed to specific troubles or physiological systems and their treatment proceeding from the existing folk knowledge of medicinal plants (see, as a few examples, [13,15-19]). Within the framework of this tendency, CVD treatment with ethnobotanical sources has been addressed [20], as well as the role of local foods (most of them from plant origin) in moderating this kind of affections [21]. Nevertheless, the focus on CVD is not among the most frequent in the sectorial ethnobotanical studies concerning medicinal plant uses.




      The Iberian Peninsula and the Balearic Islands constitute one of the areas of the world with a particularly high plant biodiversity. In addition, this territory (comprising three states, Andorra, Portugal and Spain, and a small area belonging to the United Kingdom) holds an important linguistic and cultural diversity. Both facts point to a very rich ethnobotanical knowledge (cf. [22], and the numerous references quoted later, in the results and discussion section of the present work). These territories being located in an industrial and economically developed area, some CVD, such as hypertension and hypercholesterolemia, are frequent. As an example, CVD are responsible for roughly one third of deaths in Spain [23].




      Taking into account the richness of the quoted area in terms of both biodiversity and culture, the prevalence of CVD in the territory, and the high rate of ethnobotanical research performed, but the low number of ethnobotanical/ ethnopharmacological papers focusing on CVD therein, the main aim of this chapter is to review the state-of-art of medicinal plants, herbal medicines, functional foods and any other plant-derived product that are claimed by people to be useful for diseases of the cardiovascular system in the Iberian Peninsula and the Balearic Islands. We will analyse the existing ethnobotanical data linked to CVD in the area considered from our own results and from other relevant and representative sources, with the intention of depicting the panorama of the folk use of herbal products to address the quoted ailments, preserving the popular plant knowledge and management data. In addition, we will check the quoted plants in phytotherapeutic and pharmacological literature in order to validate from the experimental viewpoint their uses, providing a basis for further (phytochemical, pharmacological and other) research, which could help in the development of medicinal products.


    




    

      TERRITORY STUDIED




      As stated above, the area covered by the present study comprises the Iberian Peninsula and the Balearic Islands (Fig. 1). This south-western European land of ca. 590,000 km2, constituting the western edge of the Mediterranean region, is surrounded by the Atlantic ocean and the Mediterranean sea, and separated from the rest of Europe by the Pyrenees. It includes Andorra, mainland Portugal, mainland Spain, the Balearic archipelago and the British overseas territory of Gibraltar. The extra-Iberian Portuguese and Spanish territories have not been considered, since we do not aim at studying the complete territories of the states but, rather, areas identified by both biogeographical and cultural characteristics.




      
[image: ]


Fig. (1))


      Studied area, with its location in Europe and its territorial structure. Dots indicate the areas where literature information analysed in the present work come from.



      The area considered coincides with the one covered by Flora iberica [24]. It is floristically the richest region in Europe, with ca. 7,500 plant taxa at specific and subspecific levels, and includes and hosts an elevated number of biodiversity hotspots in terms of plant taxa number and endemism, notably the Pyrenees, and the central and south-eastern Spanish mountain ranges [25,26]. From sea-level to almost 3,500 m of altitude, the landscape of the Iberian-Balearic area belongs basically to the Mediterranean and Euro-Siberian biogeographic regions [27-29]. More details, with 10 phytogeographic sectors characterised by geological and climatic facts, can be found in [30].




      With around 50,000,000 inhabitants, the linguistic and cultural diversity of the territory studied is also rich. The languages spoken in the Iberian Peninsula and the Balearic Islands are basically Basque, Catalan, Galician/Portuguese and Spanish. Catalan is the official language in Andorra, Portuguese in Portugal, Spanish in Spain, where Basque, Catalan and Galician are also official in some areas, and English in Gibraltar. In addition, Asturian/Leonese and Aragonese languages are spoken in small areas in Spain with no official status, and the Occitan language (locally called Aranese) is also spoken in a small Spanish territory, and has an official status, together with Catalan and Spanish. More details on Iberian languages and linguistic areas can be found in [31,32].




      The flora of the Iberian area is rather well-known, and a project initiated more than 30 years ago is about to end, with an inventory of vascular plants including their popular names in the Iberian languages, as data linked to ethnobotany [24]. As for the ethnoflora, it has been profusely studied starting with the Catalan botanist Pius Font i Quer, who grouped his observations in this field in a seminal book [33]. Later, Mulet [34] was pioneer in the region in performing a PhD thesis on this subject, which has been followed by a large number of academic works. The territory considered is nowadays one of the most thoroughly prospected in Europe from the ethnobotanical viewpoint. A book of ethnobotany in Andorra [35], a very small country, and the first volume (out of 5-7 foreseen) of the Spanish inventory of popular knowledge linked to biodiversity [22], a work compiling many others in the area quoted, together with numerous studies developed in Portugal, account for this situation (see references, object of the present review, in the literature list). Even work specifically dealing with the focus of the present paper, CVD, has been published within the area considered [20].


    




    

      METHODOLOGY




      The basis for the present study consisted of a review of ethnobotanical works representing all the territories in the Iberian-Balearic area but Gibraltar, a very small area for which we did not detect any publication with this focus. At least one (in most cases, many more) work per political and/or cultural area has been consulted. The territories are identified and those with works concerning them are marked in Fig. (1). All sources employed are primary in the sense that we only considered works collecting and reproducing data directly obtained through ethnobotanical and/or ethnopharmacological interviews with people rooted in the studied area. The literature reviewed does not therefore include any work with information not coming from popular plant management and use in the Iberian lands, even though an important amount of books on medicinal plants, without folk knowledge at the basis, is available there. The complete corpus consists of 81 works, which are quoted in the literature list.




      Each work has been read in detail and all data linked to CVD have been identified and tabulated in an Excel document. The scientific name and popular uses in all cases, and used part of plant, form of preparation, and posology, whenever available, were collected. On some occasions, complementary information has been annotated as well. A categorisation of the uses was compiled prior to reading the works, since they contain many different, often popular expressions to name uses that are in some cases coincidental (see the subheading Ailments addressed in the Results and Discussion section). Once all data had been tabulated, some numerical analyses were performed.




      Apart from reviewing the Iberian ethnobotanical sources in the aspects related to CVD, to confirm the specific uses reported in the works considered, we additionally analysed the literature to carry out a phytotherapeutic and pharmacological validation of uses related to CVD of most reported plants, using monographs (often linked to databases) from official sources [36-38], together with non-official but encyclopaedic bibliography on phytotherapy [38-40].




      For plant names and authorities we follow The Plant List (http://www. theplantlist.org), and for family assignation we follow APG IV [41].


    




    

      RESULTS AND DISCUSSION




      The total number of plant taxa claimed to be useful to cure, palliate or prevent CVD in the Iberian Peninsula and the Balearic Islands is 784, 24 of which were determined only at generic level. The remaining 760 include 713 species and 47 subspecies. All these taxa belong to 388 genera and 109 families. The number of use reports detected of these taxa referring to CVD is 5,249. We consider here a use report each citation of the use of one plant taxon prepared in one determined form for one CVD in one work; if in the same work one of the conditions (the part of the plant, its preparation form or the CVD addressed) varies, this accounts not for one but for several use reports. Out of the 784 taxa, 304 have been reported only once (i.e. one quotation of one use of the plant in one territory).




      Table S1 (provided, given its length, as supplementary material at the end of the text) presents the list of the plants employed against CVD in the territory considered, with indications of the particular uses and the areas where they have been recorded, and Table 1 includes more detailed information on the 25 most quoted plants.




      

        Table 1 The 25 most quoted plants for CVD, with indication of troubles addressed, parts of plants used, preparation and administration forms, number of use reports and coincidences with the literature pharmacological validation set as follows: (1) [36]; (2) [37]; (3) [38]; (4) [39]; (5) [40].




        

          

            

              	Taxon (Family)



              	Trouble



              	Part of plant



              	Preparation and administration form



              	Use reports

            


          



          

            

              	
Urtica dioica L. (Urticaceae)



              	Anticholesterolemic5. Antihaemorrhoidal5. Antihaemostenic5. Antihypertensive5. Antihypotensive. Antioedematous5. Antipelohemic. Blood pressure regulator. Cardiotonic. Diuretic1,5. For disorders of circulatory or blood system5. For chilblains. For ictus. For iron-deficiency5. Hematocathartic5. Vasotonic



              	Aerial part, leaf, root, stem



              	Aerosol, bath, cooked in oil, cooked in water, decoction, infusion, poultice, soup, without pharmaceutical form (direct use)



              	165

            




            

              	
Crataegus monogyna Jacq. (Rosaceae)



              	Anticholesterolemic5. Antihaemostenic. Antihypertensive4,5. Antihypotensive5. Antivaricose. Blood pressure regulator5. Cardiotonic2,4,5. Diuretic5. For disorders of circulatory or blood system2. For arrhythmia4,5. For iron-deficiency5. For tachycardia4,5. For thrombosis2,5. Hematocathartic5. Hypouricemiant. Other cardiac disorders4,5. Vasotonic2,5




              	Aerial part, flower, fruit, leaf, stem



              	Alcoholic tincture, bath, decoction, essence, infusion, syrup



              	147

            




            

              	
Rosmarinus officinalis L. (Lamiaceae)



              	Anticholesterolemic. Antihaemorrhoidal5. Antihaemostenic. Antihypertensive. Antihypotensive5. Antioedematous5. Antipelohemic. Antivaricose. Blood pressure regulator. Cardiotonic5. Diuretic2,5. For disorders of circulatory or blood system1,2. For brain irrigation. For chilblains. For iron-deficiency. Hematocathartic. Hypouricemiant. Other cardiac disorders. Vasotonic



              	Aerial part, bud, flower, leaf, stem



              	Alcoholic tincture, bath, decoction, emulsion, infusion, liniment, lotion, macerated in oil, macerated in water, medicinal wine or vinegar, ointment, without pharmaceutical form (direct use)



              	122

            




            

              	
Olea europaea L. var. europaea (Oleaceae)



              	Anticholesterolemic5. Antihaemorrhoidal. Antihypertensive1,5. Antihypotensive. Antipelohemic. Antivaricose. Blood pressure regulator. Cardiotonic5. Diuretic1,5. For disorders of circulatory or blood system. For chilblains. Hematocathartic1,5. Vasotonic5




              	Aerial part, bud, leaf, flower, fruit, plant products and substances



              	Decoction, infusion, liniment, ointment, poultice, syrup, without pharmaceutical form (direct use)



              	113

            




            

              	
Allium sativum L. (Amaryllidaceae)



              	Anticholesterolemic2,4,5. Antihaemorrhoidal5. Antihypertensive2,4,5. Antihypotensive. Antivaricose5. Blood pressure regulator. Cardiotonic5. For disorders of circulatory or blood system2,4. For chilblains. For thrombosis4,5. Hematocathartic. Hypouricemiant5. Vasotonic2,5




              	Bulb



              	Alcoholic tincture, bath, decoction, infusion, liniment, macerated in water, ointment, syrup, without pharmaceutical form (direct use)



              	95

            




            

              	
Allium cepa L. (Amaryllidaceae)



              	Anticholesterolemic5. Antihaemorrhoidal. Antihaemostenic. Antihypertensive5. Antioedematous5. Antivaricose. Blood pressure regulator. Cardiotonic5. Diuretic5. For disorders of circulatory or blood system. For chilblains5. For iron-deficiency. Hematocathartic. Hypouricemiant. Vasotonic



              	Bulb



              	Bath, cooked in water, decoction, emulsion, infusion, macerated in water, poultice, without pharmaceutical form (direct use)



              	81

            




            

              	
Paronychia argentea Lam. (Caryophyllaceae)



              	Anticholesterolemic. Antihaemorrhoidal. Antihaemostenic. Antihypertensive. Antipelohemic. Blood pressure regulator. Cardiotonic. Diuretic. For disorders of circulatory or blood system. For chilblains. Hematocathartic. Other cardiac disorders. Vasotonic



              	Aerial part, flower, leaf



              	Bath, decoction, infusion



              	73

            




            

              	
Urtica urens L. (Urticaceae)



              	Anticholesterolemic. Antihaemorrhoidal. Antihaemostenic. Antihypertensive. Antipelohemic. Antivaricose. Cardiotonic. Diuretic1. For disorders of circulatory or blood system. For chilblains. For iron-deficiency. Hematocathartic. Hypouricemiant. Vasotonic



              	Aerial part, leaf, root



              	Bath, decoction, infusion, poultice, without pharmaceutical form (direct use)



              	73

            




            

              	
Juglans regia L. (Juglandaceae)



              	Anticholesterolemic. Antigangrenous5. Antihaemorrhoidal5. Antihypertensive5. Antihypotensive. Antipelohemic. Cardiotonic. For iron-deficiency1. Hematocathartic. For chilblains. Hypouricemiant. Vasotonic



              	Leaf, fruit



              	Aerosol, bath, fumigation, infusion, poultice, without pharmaceutical form (direct use)



              	70

            




            

              	
Equisetum arvense L. (Equisetaceae)



              	Anticholesterolemic. Antihaemorrhoidal5. Antihypertensive. Antioedematous5. Antipelohemic. Blood pressure regulator. Cardiotonic. Diuretic3,5. For disorders of circulatory or blood system. For iron-deficiency. Hematocathartic. Internal haemostatic5. Vasotonic



              	Aerial part, stem



              	Alcoholic tincture, bath, decoction, infusion, lotion



              	69

            




            

              	
Petroselinun crispum (Mill.) Fuss (Apiaceae)



              	Anticholesterolemic5. Antihaemorrhoidal. Antihypertensive5. Antivaricose. Blood pressure regulator. Cardiotonic5. Diuretic5. For disorders of circulatory or blood system. For chilblains. For cardiomegaly. For iron-deficiency. Hematocathartic. Hypouricemiant5. Vasotonic



              	Aerial part, fruit, leaf, root



              	Decoction, infusion, ointment, poultice, soup, without pharmaceutical form (direct use)



              	68

            




            

              	
Cynodon dactylon (L.) Pers. (Poaceae)



              	Antihaemorrhoidal. Antihaemostenic. Antihypertensive. Blood pressure regulator. Cardiotonic. Diuretic. For disorders of circulatory or blood system. Hematocathartic. Hypouricemiant. Vasotonic



              	Aerial part, root



              	Bath, decoction, infusion, lotion



              	63

            




            

              	
Taraxacum campylodes G.E.Haglund (Asteraceae) (= T. officinale (L.) Weber ex F.H.Wigg.)



              	Antihaemostenic. Anticholesterolemic5. Antihypertensive. Antipelohemic. Diuretic1,5. For disorders of circulatory or blood system. Hematocathartic5. Vasotonic



              	Aerial part, flower, leaf, root, stem



              	Bath, decoction, infusion, syrup, without pharmaceutical form (direct use)



              	57

            




            

              	
Zea mays L. (Poaceae)



              	Antihaemorrhoidal. Antihypertensive5. Diuretic5. Hematocathartic. For disorders of circulatory or blood system



              	Aerial part, flower, root



              	Decoction, infusion



              	56

            




            

              	
Citrus limon (L.) Osbeck (Rutaceae)



              	Antihaemorrhoidal. Anticholesterolemic. Antihypertensive. Blood pressure regulator. Cardiotonic. For chilblains. For iron-deficiency. Hematocathartic. Hypouricemiant. Vasotonic



              	Bud, fruit, leaf, seed



              	Decoction, infusion, macerated in water, without pharmaceutical form (direct use)



              	55

            




            

              	
Thymus vulgaris L. (Lamiaceae)



              	Anticholesterolemic5. Antihaemorrhoidal. Antihaemostenic. Antihypertensive5. Antioedematous5. Antipelohemic. Blood pressure regulator. Cardiotonic. Diuretic5. Hematocathartic. Vasotonic



              	Aerial part, flower



              	Bath, infusion



              	53

            




            

              	
Parietaria judaica L. (Urticaceae)



              	Anticholesterolemic. Antihaemorrhoidal. Antihypertensive. Blood pressure regulator. Cardiotonic. Diuretic. For disorders of circulatory or blood system. Hematocathartic. Vasotonic



              	Aerial part, flower



              	Bath, decoction, infusion, poultice, without pharmaceutical form (direct use)



              	51

            




            

              	
Sambucus nigra L. (Adoxaceae)



              	Antihaemorrhoidal. Antihypertensive. Antipelohemic. Antivaricose. Diuretic2,5. For disorders of circulatory or blood system. For chilblains. Hematocathartic5. Hypouricemiant. Other cardiac disorders. Vasotonic



              	Aerial part, flower, fruit, leaf, stem



              	Aerosol, bath, decoction, essence, fumigation, infusion, lotion, medicinal wine or vinegar, syrup, without pharmaceutical form (direct use)



              	50

            




            

              	
Agrimonia eupatoria L. (Rosaceae)



              	Antihaemorrhoidal5. Antihypertensive. Antipelohemic. Antivaricose5. Blood pressure regulator. For disorders of circulatory or blood system. Hematocathartic5. For ictus. Vasotonic



              	Aerial part, flower, leaf, root



              	Aerosol, bath, decoction, infusion, ointment



              	49

            




            

              	
Equisetum telmateia Ehrh. (Equisetaceae)



              	Anticholesterolemic. Antihypertensive. Antivaricose. Blood pressure regulator. Cardiotonic. Diuretic. For disorders of circulatory or blood system. For arrhythmias. For chilblains. For iron-deficiency. Hematocathartic. Hypouricemiant. Internal haemostatic. Vasotonic



              	Aerial part, frond, stem



              	Bath, decoction, infusion



              	48

            




            

              	
Smilax aspera L. (Smilacaceae)



              	Antihaemorrhoidal. Anticholesterolemic. Antihypertensive. Diuretic. For disorders of circulatory or blood system. For chilblains. Hematocathartic. Hypouricemiant. Vasotonic



              	Aerial part, leaf, root, stem



              	Bath, decoction, infusion



              	47

            




            

              	
Ceterach officinarum Willd. (Aspleniaceae)



              	Antihypertensive. Antipelohemic. Antivaricose. Blood pressure regulator. Cardiotonic. Diuretic. For disorders of circulatory or blood system. Hematocathartic. Vasotonic



              	Aerial part, frond



              	Decoction, infusion



              	46

            




            

              	
Rubus ulmifolius Schott (Rosaceae)



              	Antihaemorrhoidal. Antihaemostenic. Anticholesterolemic. Antihypertensive. Antivaricose. For iron-deficiency. Hematocathartic. Hypouricemiant. Internal haemostatic. Other cardiac disorders. Vasotonic



              	Aerial part, bud, flower, fruit, leaf, root



              	Bath, decoction, infusion, syrup, without pharmaceutical form (direct use)



              	45

            




            

              	
Apium graveolens L. (Apiaceae)



              	Anticholesterolemic5. Antihaemorrhoidal. Antihypertensive5. Diuretic1,5. Hematocathartic1,5. Hypouricemiant. For chilblains. Vasotonic



              	Aerial part, leaf, root, stem



              	Bath, decoction, infusion, without pharmaceutical form (direct use)



              	44

            




            

              	
Salvia officinalis L. subsp. lavandulifolia (Vahl) Gams. (Lamiaceae)



              	Antihaemostenic. Anticholesterolemic. Antihypertensive. Antipelohemic. Antivaricose. Blood pressure regulator. Cardiotonic. For disorders of circulatory or blood system. Hematocathartic. Hypouricemiant. Internal haemostatic. Vasotonic



              	Aerial part, flower, leaf



              	Bath, decoction, emulsion, infusion



              	44

            


          

        




      




      

        Taxa Used and Use Reports




        The five most represented plant families are Lamiaceae (658 use reports, 12.54%), Rosaceae (466, 8.88%), Asteraceae (460, 8.76%), Urticaceae (320, 6.10%) and Apiaceae (228, 4.34%). Four of these families are classically among the top ones in most works on Mediterranean ethnobotany ([42,43], and references therein): Lamiaceae, Rosaceae, Asteraceae and Apiaceae are big in terms of number of taxa (Asteraceae being the biggest in this sense in plants), cosmopolitan and well represented in the territories considered [24]. This supports Johns et al. [44] and Bonet et al. [45], who postulated that a non-negligible reason for plant use is its abundance and ease to find and collect in the vicinity of human settlements. Though not being usually among the most reported families, the Urticaceae are relevant in ethnobotany. They are a medium-sized family, but also with a large distribution area. In addition, many species of the genus Urtica are ruderal, so that they occupy a relevant place near inhabited places. So, from this viewpoint, it is hardly surprising that the Urticaceae could play a relevant role, headed by its type genus, as we will see in the next paragraph.




        Concerning species (and subspecies), 25 of them account for more than one third (33.99%) of total use reports of all the 784 taxa quoted (Table 1). The first and seventh places are occupied by two species of the genus Urtica, U. dioica and U. urens, respectively. Both together represent 4.53% of all the use reports, and, as an example, the first one alone has been reported 40 times as antihypertensive. This makes this genus (and its family, see the preceding paragraph) one of the most consistent and significant in Iberian ethnobotany in its fight against CVD. The second most quoted plant (Table 1), Crataegus monogyna, very common in industrial products of phytotherapy, and one of the most versatile plants in terms of different kinds of uses, as much internal as external [19]. Some other plants, such as Olea europaea and Thymus vulgaris, are quite frequent in ethnobotanical studies in the area studied ([42], and references therein). The first one is very typically known at folk level as antihypertensive, a use that is practised as well by herbalists and has reached the phytotherapeutic industry ([46], and references therein).




        The presence of food plants reported as useful for CVD is relevant. At least one half of the 25 top taxa (Table 1) falls within this category, including one of the most popular food and medicinal plants in Iberian territories, Sambucus nigra [47], and some major crops such as Allium sativum (included, as plants quoted above, in industrial phytotherapeutic drugs), A. cepa, Citrus limon and Apium graveolens. This supports the concept of folk functional food, i.e., a food element (quite commonly plants or plant products) popularly employed along with a medicinal purpose [48]. The relationship between nutrition and health is commonly acknowledged [49]. In this respect, the connection between the so-called Mediterranean diet and a healthy life style has been particularly emphasised, with special attention paid to CVD [7,50]. Work conducted on ethnobotany of food plants in the south east of the Iberian peninsula has also shown the relevance of their use in folk medicine [51], which is now confirmed with the present data from all the Iberian and Balearic areas.




        Table 2 presents the numbers of taxa used against CVD and their use reports in Andorra, mainland Spain’s autonomous communities and mainland Portugal’s provinces (in the latter case, those appearing in [24], before the recent administrative changes to districts), together with the references from which the information comes in each territory, detailed in the reference section. The British territory of Gibraltar does not appear in the table, because we did not find any ethnobotanical data available for this area.




        

          Table 2 Number of taxa and use reports in the territories considered and literature references from which they come.




          

            

              

                	Territory



                	Taxa



                	Reports



                	References

              


            



            

              

                	Alto Alentejo (AAL)



                	29



                	40



                	[52]

              




              

                	Andalusia (AN)



                	186



                	482



                	[53-60]

              




              

                	Andorra (AD)



                	49



                	77



                	[35,63]

              




              

                	Aragon (AR)



                	217



                	421



                	[66-69]

              




              

                	Asturias (AS)



                	43



                	75



                	[70,71]

              




              

                	Baixo Alentejo (BAL)



                	29



                	40



                	[52]

              




              

                	Balearic Islands (BI)



                	143



                	383



                	[72-74]

              




              

                	Basque Country (BC)



                	103



                	228



                	[66,75]

              




              

                	Beira Alta (BA)



                	28



                	41



                	[76]

              




              

                	Beira Baixa (BB)



                	28



                	41



                	[76]

              




              

                	Beira Litoral (BL)



                	9



                	11



                	[77,78]

              




              

                	Cantabria (CB)



                	57



                	80



                	[71,79]

              




              

                	Castilla y León (CL)



                	48



                	82



                	[71,80-84]

              




              

                	Castilla-La Mancha (CM)



                	71



                	110



                	[85-89]

              




              

                	Catalonia (CT)



                	346



                	1940



                	[90-107]

              




              

                	Estremadura (ES)



                	63



                	102



                	[108]

              




              

                	Extremadura (EX)



                	36



                	53



                	[109-113]

              




              

                	Galicia (GA)



                	91



                	201



                	[114-117]

              




              

                	Madrid (MD)



                	11



                	20



                	[118]

              




              

                	Murcia (MC)



                	171



                	374



                	[119-121]

              




              

                	Navarra (NV)



                	141



                	313



                	[66,122]

              




              

                	Rioja (RI)



                	82



                	134



                	[66]

              




              

                	Trás-os-Montes (TM)



                	35



                	50



                	[123]

              




              

                	València (VC)



                	221



                	524



                	[34,124-131]

              


            

          




        




        The small figures for Andorra are not surprising, this Pyrenean microstate not reaching 500 km2 and 80,000 inhabitants. Conversely, the relatively very high number of use reports in Catalonia is due to the more exhaustive consideration of the work performed in this territory (most of it carried out by our team and present in our database) in respect to that carried out in other zones. In any case, it is worth mentioning that the Iberian and Balearic area has been significantly covered (Fig. 1), and that relevant and numerous information has been recorded in all prospected territories.




        The number of taxa popularly used for CVD in the Iberian and Balearic territories can be considered as relatively high. To mention a few examples, Jouad et al. [132] report 30 taxa employed for such purposes in northern and central Morocco, Olorunnisola et al. [133] 19 taxa in a South African municipality, and Baharvand-Ahmadi et al. [134] from two to 32 taxa in several Iranian regions.


      




      

        Parts of Plants Used




        Out of the 5,249 use-reports for CVD recorded, 4,402 are explicitly referred to one or another plant part, whereas no information on this subject is available for 847 accessions. For the predominating cases where the used part is specified, we grouped all the casuistic in 12 categories, the percentages of which are shown in Fig. (2). Folk categorisation and nomenclature are complex and not always coincidental with scientific ones, so that it is not easy to achieve a convincing classification. In this case, we have grouped terms referring to different parts of a plant organ with the complete organ. Just as a couple of examples, the category aerial part includes flower together with leaf, sterile aerial part, flowering aerial part, fructified aerial part, young aerial part, whole plant, plantlet, floral summit, stem with branches and leaves, stem with branches without leaves, and flowering stem, and the category fruit comprises pericarp, cupule, endocarp, epicarp, fructification, entire ripe fruit, infructescence, mesocarp, pedicel, pulp, bran, fruit’s juice, sheath and valve.




        
[image: ]


Fig. (2))


        Parts of plants used and their percentages.



        The aerial part, the most prominent and visible one of a plant, is widely the most employed (42.96% of the use reports attributed to one plant part). This is in agreement with general ethnobotanical work published from territories of the studied area (e.g. [135,136]) as well as in other regions of the world (e.g. [137]). If we add to the general aerial part aerial plant portions quoted individually, such as leaves, flowers, fruits and seeds, the percentage reaches 88.33%, indicating a clear preference for the most apparent plant organs. Nevertheless, subterranean organs (root, bulb and tuber) account for a non-negligible 11.27% of the use reports.


      




      

        Preparation and Administration Forms




        Pharmaceutical forms (or their absence) are indicated in 4,538 out of the 5,249 use-reports against CVD obtained, and in the 711 remaining cases no allusion to this point exists. The percentages of the different forms are collected in Fig. (3). As done for parts of plants, some folk denominations have been attributed to some general categories (for instance dissolution, included in macerated in water), and certain grouping has been necessary (as medicinal wine or vinegar). In this case, in addition, the nine categories with less than 10 use reports, such as emulsion and pill, have been put together in a category named “others”.




        
[image: ]


Fig. (3))


        Preparation and administration forms, and their percentages. Forms with less than 2% have no percentage indication.



        A small, but by no means insignificant part of use reports (8.37%) refers to the direct use of a plant, without any processing (other than cleaning if necessary). When existing, the top preparation form is infusion, representing a 67.58% of the use reports. This proportion increases to 76.95% if we add the records for decoction, showing the two ways of tisane preparation as fully dominating. Apart from this, only two more pharmaceutical forms, bath (5.93%) and poultice (1.72%), overpass 1% of report uses. Irrespective of their coming from infusion or decoction, tisanes are mostly used internally (but may also be applied externally), whereas the other two forms are typically external. Our results agree with Bisset’s [138] statement that infusion is the most universal pharmaceutical form in phytotherapy, corroborated by the indications for utilisation provided in many commercial phytomedicines. Nevertheless, the relatively high presence of decoction (9.37%) supports comments suggesting a stronger role than supposed for this preparation form, which is, additionally, not always easy to separate from the infusion in ethnobotanical interviews ([34, 45, 139, 140], and references therein).


      




      

        Ailments Addressed




        We established 30 categories of properties related to CVD and addressed with plants in the territories studied. Of them, 9 have more than 90 use reports each, these accounting, altogether, for the large majority (91.10%) of the total 5,249 records, whereas a further 10 are extremely minor, with less than 10 use reports each, only meaning the 0.50% of all of them. All categories with their use-report percentages are presented in Fig. (4).




        
[image: ]


Fig. (4))


        Ailments addressed and their percentages.



        The two top use categories for prevention or treatment of CVD are antihypertensive and diuretic, which represent 41.63% of all use reports. This is logical, since hypertension is one of the major CVD, responsible, in addition, for other cardiovascular troubles that are showing an increased prevalence in developed countries [141]; moreover, people believe that this kind of ailment may be addressed with herbs (contrarily to stronger problems such as heart attack). We associate diuretic plant uses with CVD rather than to genitourinary system ailments, since, in many cases, ethnobotanical informants link the use of plants stimulating urine secretion and evacuation to blood pressure decrease, and, in fact, diuretic drugs are often employed in classical medicine to treat hypertension [142]. Placed in the sixth position with 6.06% of all use reports, antihypercholesterolemic is another main use. This is also not surprising, because excess of cholesterol in the blood is a relevant CVD in industrialised countries, and its prevalence is, in addition, increasing in developing ones [143].




        Cardiotonic properties, for which classical medicine importantly employs natural products from a plant genus, Digitalis, have a non-negligible number of use reports (191), and occupy the seventh position in the list of popular plant uses against CVD, but represent only 3.64% of the total amount of use reports. Toxicity implications (see next subheading) and the severe condition of heart illnesses are most probably at the basis of the relatively low presence of such uses. Chilblains (problems in blood circulation in the extremities related to exposition to cold, provoking finger swelling and pain) constitutes another ailment with relatively scarce records (77, 1.47% of all use reports). Informants frequently evoke, in relationship to this ailment, that it was more extensive in the past, when winters were colder and heating systems were often inexistent or precarious, especially in rural areas. In the lowest part of the ranking, some illnesses, such as phlebitis, have only one use report (0.02% of total), this meaning almost no interest to ethnobotany in the area considered.


      




      

        Toxicity of Plants Used




        It is well known that some medicinal plants have the therapeutic and the toxic dose very close to each other [144]. This is why, as stated above, cardiotonic use reports do not represent a higher percentage of total ones. People do know plants for which they claim cardiotonic properties, among which Digitalis (D. minor, D. obscura, D. purpurea in the present paper) and Arnica montana are especially reputed. Nonetheless, being aware of the proximity between therapeutic and toxic doses in plants with this use, they either report the use indicating that it has to be practised very carefully or they directly avoid talking about it.




        To assess to some extent the perception by the informants of toxicity for humans in the plants used against CVD in the Iberian and Balearic area, we have checked all the 784 taxa recorded in our research team’s ethnobotanical database, dealing with Catalan language territories, containing information from more than 1,600 informants on more than 1,100 taxa. It roughly covers the eastern third of the area considered, from sea level to more than 3,000 m a.s.l. This will provide a non-exhaustive but representative vision of the proportion of plants that may have to be used with particular attention for toxicity reasons. Undoubtedly a significant part of the taxa claimed to be useful for CVD are also known to have a certain degree of toxicity. First, 240 taxa (30.61% of the total 784) do not appear in our database (probably being proper or closer to other cultural groups than Catalan). Of the 544 remaining, 150 (27.57%) have toxicity claims and 394 (72.43%) do not.




        With only a partial, though not poorly representative search, it appears that more than one quarter of plants in the consulted database have toxicity claims. Considering all the 784 taxa quoted in the present paper, roughly one fifth (19.26%) of them have toxicity indications. In many cases, the harmful effect (such as allergy, irritation or itching) does not depend on the ingestion of the plant. Some toxicity is internal, but not linked to the cardiovascular system (such as diarrhoeal). Finally, CVD, such as excessive hypotension or hypertension and heart toxicity, are also evoked in some occasions. In any case, medicinal plants are not exempt from side effects, and ethnobotanical informants usually preconize a prudential use of those that may cause troubles.


      




      

        Magicoreligious Beliefs and Practices




        Apart from tangible uses and practices, magicoreligious plant applications are quite common in ethnobotany ([145-147]).




        The revision of the works used for the present review has allowed us to identify several cases of such beliefs and practices, all of them referring to antihaemorrhoidal use. This plant property is the fourth one in the ranking of use reports (Fig. 4), and finds, in addition, a reinforcement in Iberian ethnobotany in the domain of cultural intangible practices. Table 3 includes the taxa concerned regarding these beliefs and practices, with indication of the used part. A total of 44 taxa (three at subspecific and one at generic levels) belonging to 34 genera and 23 families, are concerned. Of these, 33 are present in Table S1, because they also have regular ethnobotanical uses in the field of CVD, but for 11 taxa, this immaterial kind of use alone has been attributed.




        

          Table 3 Taxa with magicoreligious beliefs and practices, with indication of the parts concerned.




          

            

              

                	Taxon (family)



                	Part of plant

              


            



            

              

                	
Achillea millefolium L. (Asteraceae)



                	Aerial part

              




              

                	
Aesculus hippocastanum L. (Sapindaceae)



                	Fruit

              




              

                	
Agrimonia eupatoria L. (Rosaceae)



                	Aerial part

              




              

                	
Ajuga iva (L.) Schreb. (Lamiaceae)



                	-

              




              

                	
Bituminaria bituminosa (L.) C.H.Stirt. (Fabaceae)



                	Leaf

              




              

                	
Castanea sativa Mill. (Fagaceae)



                	Fruit

              




              

                	
Centaurea alba L. (Asteraceae)



                	Root

              




              

                	
Centaurea aspera L. (Asteraceae)



                	Root

              




              

                	
Centaurea scabiosa L. (Asteraceae)



                	Aerial part

              




              

                	
Ceratonia siliqua L. (Fabaceae)



                	Fruit

              




              

                	
Cupressus sempervirens L. (Cupressaceae)



                	Fruit

              




              

                	
Cyclamen balearicum Willk. (Primulaceae)



                	Tuber

              




              

                	
Cynara cardunculus L. (Asteraceae)



                	-

              




              

                	
Cynara scolymus L. (Asteraceae)



                	-

              




              

                	
Drimia maritima (L.) Stearn (Asparagaceae)



                	Bulb

              




              

                	
Ecballium elaterium (L.) A.Rich (Cucurbitaceae)



                	Root

              




              

                	
Ecballium elaterium (L.) A.Rich subsp. dioicum (Batt.) Costich (Cucurbitaceae)



                	Root

              




              

                	
Eryngium campestre L. (Apiaceae)



                	Inflorescence, root, stem

              




              

                	
Ficaria verna Huds. (Ranunculaceae)



                	Flower

              




              

                	
Ficus carica L. (Moraceae)



                	Stem

              




              

                	
Foeniculum vulgare Mill. (Apiaceae)



                	Aerial part

              




              

                	
Gladiolus illyricus W.D.J.Koch (Iridaceae)



                	Bulb

              




              

                	
Helichrysum stoechas (L.) Moench (Asteraceae)



                	Inflorescence

              




              

                	
Iris ×germanica L. (Iridaceae)



                	Rhizome

              




              

                	
Iris pseudacorus L. (Iridaceae)



                	Rhizome

              




              

                	
Iris xiphium L. (Iridaceae)



                	Rhizome

              




              

                	
Myristica fragrans Houtt. (Myristicaceae)



                	Seed

              




              

                	
Plantago coronopus L. (Plantaginaceae)



                	Aerial part

              




              

                	
Plantago lanceolata L. (Plantaginaceae)



                	Aerial part

              




              

                	
Plantago subulata L. (Plantaginaceae)



                	Aerial part

              




              

                	
Portulaca oleracea L. (Portulacaceae)



                	Aerial part

              




              

                	
Potentilla reptans L. (Rosaceae)



                	Aerial part

              




              

                	
Potentilla caulescens L. (Rosaceae)



                	Leaf

              




              

                	
Rhaponticum coniferum (L.) Greuter (Asteraceae)



                	Inflorescence

              




              

                	
Rumex conglomeratus Murray (Polygonaceae)



                	Aerial part

              




              

                	
Rumex pulcher L. (Polygonaceae)



                	Root

              




              

                	
Salvia verbenaca L. (Lamiaceae)



                	Aerial part

              




              

                	
Sambucus nigra L. (Adoxaceae)



                	Root

              




              

                	
Scrophularia auriculata L. subsp. pseudoauriculata Sennen (Scrophulariaceae)



                	Stem

              




              

                	
Sedum album L. (Crassulaceae)



                	Aerial part

              




              

                	
Silybum marianum (L.) Gaertn. (Asteraceae)



                	Root

              




              

                	
Solanum tuberosum L. (Solanaceae)



                	Tuber

              




              

                	
Ulmus minor Mill. (Ulmaceae)



                	Bark

              




              

                	
Verbascum sp. (Scrophulariaceae)



                	Root

              


            

          




        




        All these plants are used externally and no pharmaceutical form has been indicated for them by the informants. In most cases the practice implies a belief that the plant is preventive of haemorrhoids through a use consisting of taking a part of it (frequently a portion of stem or of a root, or a fruit) and bearing it in a pocket of a piece of clothing. These kinds of medicinal uses with neither ingestion nor direct contact with the plants have been seen as indicative of acculturation, which relevantly influences the erosion of current ethnobotanical knowledge ([45,148]). For instance, we have been told by an informant from Catalonia that he usually carried Aesculus hippocastanum fruit in a pocket or had it near him at home (renewing the fruit in the adequate season each year) to avoid haemorrhoids, because he knew that his mother had made a real use of this plant, but as she had stated that the plant could be toxic; being unsure about the dosage, he preferred just to have the plant close to himself, without consuming it.


      




      

        Literature-Based Pharmacological Validation




        The 25 top plants in terms of use-reports number claimed to be useful against CVD in the area considered have been submitted to a validation of their attributed uses on the basis of a corpus of literature and databases comprising official publications (pharmacopoeias and similar works) and other relevant phytotherapeutic sources (see Methodology section). The results of this validation are indicated in Table 1.




        Only a few coincidences in plants and uses between those here collected and the literature corpus employed have been detected in most cases. From fewer to more, they are as follows: one use (0.34 of all the 293 uses recorded for the top 25 taxa) of one taxon in [38], 10 (3.41%) of two taxa in [39], 10 (3.41%) of four taxa in [36], 12 (4.10%) of nine taxa in [37], and 77 (26.28%) of 15 taxa in [40].




        The official sources usually consider with preference plants that are commercialised, and this is not the case for most ethnobotanically-reported plants. Moreover, some of these sources are in constant progress and will surely host in the future more plants than those comprised in the present study. For instance, some monographs of plants reported in Table 1, such as Sambucus nigra, are indicated to be in construction in [38]. Ahead of this, it is remarkable that more than one quarter of the uses claimed by the informants analysed in the present paper are found in [40], for a high number (15) of our top 25 taxa.




        In any case, a certain amount of uses for a non-negligible number of taxa are pharmacologically validated through the selected literature. The plants among these that lack phytochemical and pharmacological studies are good candidates for this kind of approach, whereas those that do not have any use validated here but have a relevant number of use reports would be secondarily also good targets for such investigations, all of them in the field of new drug development strategies.


      


    




    

      CONCLUDING REMARKS




      Cardiovascular diseases are counted among the most important affections to human health. Consequently, research is undertaken and envisaged to prevent, palliate or cure those ailments. The Iberian Peninsula and the Balearic Islands comprise industrialised countries where these ailments have a high prevalence, and are located in the Mediterranean region, where the diet is considered to be heart healthy. The present study confirms (as do many previous works that have been the object of analysis in this review) that the ethnobotanical knowledge in the area considered is strong and still very much alive. Within this folk wisdom regarding biodiversity management, an important number of taxa (784) and use reports (5,249) have been detected with properties attributed against CVD in the area studied. The uses claimed have been submitted to a literature-based pharmacological validation, which has shown considerable agreement between folk and academic sources. Ethnobotany has always been [149] and continues to be [150] a good basis for drug development. The robust dataset here presented and commented, apart from being a cultural treasure related to nature, constitutes a promising corpus that may be used for further phytochemical, pharmacological, toxicological and other kind of studies in order to find new sources of human welfare, in this case regarding one of the most lethal group of illnesses.
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