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1 Summary

The EC Regulation for Organic Farming states that alternatives to chemically synthetized veterinary
pharmaceutical products, such as homeopathy and phytotherapy, should be preferentially used to
treat organic livestock. In spite of the high importance of organic livestock in Europe, almost no
homeopathic or phytotherapeutic product is registered today for livestock. Also, information
regarding veterinary homeopathy and phytotherapy is rare. Nevertheless, consumers’ demand for
high-quality animal food products with no or limited use of pharmaceuticals produced on a chemical
or biotechnological basis is increasing, in spite of global economy slowdown. The aim of this PhD
was to educate a competent veterinary researcher, able to address alternative medicine research for
organic livestock and therefore to bring a practical contribution to consumers’ demand. During a 3years project, homeopathy and phytotherapy have been extensively studied. Moreover, three parts
of the research project were conducted, (a) an investigation the ‘status-quo’ of the use of CAM in
Italian organic farming, (b) a systematic review regarding European ethnoveterinary research and (c)
an ethnoveterinary research in Switzerland with a special focus on Italian speaking parts of this
country. The outcome of each part of the research project is reported in a scientific manuscript of
which one has been published already in a peer reviewed Journal (DOI: 10.1159/000370216).
According to the project results it clearly appears (I) the need of CAM for Italian organic farmers, (II)
the need of education in CAM for Italian veterinaries and (III) the potential of ethnoveterinary as
well as clinical research regarding medicinal plants to treat livestock. CAM in general and in
particular medicinal plants offer promising starting points to reduce the input of antimicrobials and
other chemical-synthetic medicaments in organic as well as non-organic livestock production, last
but not least according to consumers’ expectation.

Sommario

2 Sommario

Il regolamento CEE per la regolamentazione dei prodotti biologici di origine animale stabilisce che
per trattare animali in allevamento biologico dovrebbero essere in via preferenziale utilizzate delle
alternative ai farmaci sintetizzati chimicamente, come omeopatia e fitoterapia. Nonostante la
grande importanza del settore degli allevamenti biologici in Europa, quasi nessun prodotto
fitoterapico né omeopatico è attualmente registrato per l’utilizzo su animali da allevamento. Inoltre,
informazioni di omeopatia e fitoterapia veterinaria sono rare. Ciononostante, la domanda dei
consumatori di prodotti di origine animale di alta qualità e con nessuno o limitato uso di prodotti
farmaceutici chimici è in aumento, pur durante la crisi economica mondiale degli ultimi anni. Lo
scopo di questo PhD è quello quindi di formare un ricercatore veterinario competente, capace di
affrontare la ricerca in medicine alternative per gli allevamenti biologici e quindi di apportare
soluzioni pratiche alla richiesta del consumatore. Durante un progetto di 3 anni, omeopatia e
fitoterapia sono state studiate estensivamente. Inoltre, sono stati prodotti 3 papers originali
approfondendo da una parte lo ‘status-quo’ dell’allevamento bio italiano, dall’altra ricercando
soluzioni pratiche per gli allevamenti biologici. Secondo i risultati del progetto, appare chiaramente
(I) la necessità di medicine alternative e complementari veterinarie (CAVM) per gli allevatori biologici
(II) la necessità di fornire un educazione adeguata ai veterinari Italiani circa le CAVM (III) il potenziale
dell’etnoveterinaria cosi come della ricerca clinica circa le piante medicinali per trattare gli animali
d’allevamento. Le CAVM in generale e in particolare le piante medicinali offrono promettenti punti
di partenza per ridurre l’input di antimicrobici e altri medicamenti sintetici sia nell’allevamento
biologico che in quello tradizionale, venendo in contro in ultima analisi alle aspettative del
consumatore.
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3 Organic agriculture

3.1 Introduction

The International Federation of Organic Agriculture Movement (IFOAM) defines Organic Agriculture
as “a production system that sustains the health of soils, ecosystem and people. It relies on
ecological processes, biodiversity and cycles adapted to local conditions, rather than use of inputs
with adverse effects. Organic Agriculture combines tradition, innovation and science to benefit the
shared environment and promote fair relationships and a good quality of life for all involved”(IFOAM
2008). Organic agriculture is thus both variable depending on specific territories where is practiced
and at the same time it is based on specific and precise standards of production all aiming to achieve
a socially and ecologically sustainable agro-ecosystem. Minimizing external imputes with adverse
effect is related not only to pesticides or synthetic fertilisers in crop production, but also antibiotic
and antiparasitics in animal production.

3.2 Organic agriculture worldwide

In spite of the slowdown of the global economy sales of organic products continue to rise with an
actual global demand of 170 times compared with the one of ten years ago (Willer, Lernoud et al.
2013). Organic agriculture is practiced in 160 countries on 37.2 million hectares of agricultural land,
thereof 29% is in Europe (Willer, Lernoud et al. 2013). In fact in the 27 countries of the European
Union (EU) the percentage of agricultural land under organic regulation is one of the highest in the
world: 5.4% in Europe compared to 0.86% of worldwide agricultural lands. Countries with largest
market for organic food includes Unites States (21’038 mio € retail sales), Germany (6’590 mio €)
and France (3’756 mio €) (Willer, Lernoud et al. 2013). In between ten countries with the highest per
capita consumption of organic products Europen countries are still well represented: Switzerland,
Denmark, Luxemburg, Austria, Lichtenstain, Sweden, Germany and France are mentioned (Willer,
Lernoud et al. 2013).
Detailed data concerning both worldwide and European organic livestock are still missing (Willer,
Lernoud et al. 2013). However, some members of EU were producing remarkably large numbers of
organic animals, out of all organic livestock, cattle and sheep being the most popular species:
European organic bovines represent 2,90% of the total rearing while sheep and goats are the
2,82%(Eurostat 2010) For example, Italy and Spain represent two of the biggest producers of organic
sheep (705’785 and 614’413 heads respectively) in the EU, in addition of being also consistent
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organic cattle producers, after Austria, France and UK (EU 2013). Organic pigs had lower
proportions, with less than 1% in most of the Member States (Eurostat 2010).
Although organic principles are common worldwide, organic production is strictly connected to each
precise locality where it takes form. These means also that organic regulations can vary in different
countries. Compare data from worldwide research is not always possible, as well as applying
solutions feasible abroad. Organic regulation in EU and affiliated countries is represented by EU
Council Regulation No. 2092/91 and its modifications, containing mainly general principles and
organic crop production regulation, and EU Council Regulation No. 1804/99 and its later
modification (EU 2007) , regarding organic livestock principles and productions. Organic farmers,
processor and traders must comply with EU Regulations if they want to sell their product labelled as
organic and use EU organic logo (EU 2010).

Figure 3-1 . EU organic logo since 2010

3.3 Organic agriculture in Italy

Italy might be considered nowadays one of the most important organic producers worldwide, being
in the top ten of countries for their organic agricultural land (1.1 mio ha), number of organic
producers (42’041 units) and markets for organic food (1’720 mio € retail sales) and at thirteenth
place for share of organic agricultural land (8,61%) (Willer, Lernoud et al. 2013). Due to economic
crisis, total number of organic farms in Italy had decreased to 6’884 organic farms in 2011 (SINAB
2011). Nevertheless, two-years-after data reveal a new growing in organic farms number (+4,3% in
one year, total of 8’033 organic farms) (SINAB 2014). This data highlights the high importance given
by Italian consumers’ to animal wellness and healthy products (EU 2007, Napolitano, Girolami et al.
2010).
Italian organic farming production is mainly based on lying hens (3’063’400 heads), lambs and sheep
(750’000 heads) and cattle (230’000 head) (SINAB 2014). Market tendency for organic products sold
in supermarkets showed a positive trend when compared with conventional ones of the same
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category in 2013/2014 (SINAB 2014). Organic eggs, milk and yogurt were the animal products most
often bought by Italian families in 2014 (SINAB 2014).

3.4 General principles, recommendations and standard in organic
farming animal production

IFOAM is the only international umbrella organization of the organic world, with almost 800 affiliates
in more than 100 countries. Basic Standards for organic production are given by IFOAM, including
general principles, recommendations and standards (IFOAM 2014).
Section 5 of the newest version of IFOAM norm, regulates animal husbandry. As general principle it
is stated that “organic livestock husbandry is based on the harmonious relationship between land,
plants and livestock, respect for the physiological and behavioural needs of livestock and the feeding
of good-quality organically grown feedstuffs” (IFOAM 2014). It is prohibited landless animal
husbandry and animals behavioural needs have to be ensured taking into consideration the
environment, the facilities, stocking density and flock/herd size (IFOAM 2014). The following
recommendations are also given: animal welfare shell be ensured by giving the animal sufficient free
movement and opportunity to express normal patterns of behaviour, as well as giving resting areas,
shelter and protection from weather conditions, and operators are allowed to take animals indoor
only for limited period and when it is not possible to allow free movement of animals outdoor;
artificial light use shall not exceed a maximum that respects animal natural behaviour; organic
animals are born and raised on organic holdings and a conversion period is needed if this condition is
not fulfilled (IFOAM 2014). Breeds adapted to local conditions are an important requirement for
organic standards: breeding system shall be based on breeds that can reproduce successfully under
natural conditions as this is a basis for natural prevention of pathologies (IFOAM 2014). Mutilations
are obviously prohibited, with the only exceptions of castrations, tail docking of lambs and
dehorning; ringing in pigs is prohibited since it doesn’t permit the expression of a specie-specific
behaviour (IFOAM 2014). Although animals may be fed vitamins, trace elements and supplements
from natural sources, no feed subject to solvent extraction (e.g. hexane) or with the addition of
other chemical agents can be fed, as well as synthetic amino-acids and amino-acid isolates since diet
shall be basically a balanced organic diet (IFOAM 2014). GMOs and products produced from or by
GMOs are also prohibited by EU regulation for organic farming (EU 1999, EU 2007).
Section 5.6 of IFOAM norms is dedicated to veterinary medicine. As general principle, it states that
health and well-being of animals shall be promoted and maintained through organic management
practices that are balanced organic nutrition, stress-free living conditions and breed selection for
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resistances to diseases, parasites and infections (IFOAM 2014). However, if an animal becomes sick
or injured despite preventive measures, that animal shall be treated promptly and adequately, giving
preference to natural medicines and treatments (IFOAM 2014). IFOAM cites as “preferred natural
medicine” homeopathy, Ayurvedic medicine and acupuncture (IFOAM 2014). These same general
principles are adopted by EU regulation, which mention as preferred natural therapies homeopathy
and phytotherapy (EU 1999, EU 2007).
Although both inspired by IFOAM principles, there are remarkable differences in organic animal
husbandry between U.S.A. and European specific regulations regarding veterinary treatments: in
U.S.A. the use of synthetic allopathic veterinary drugs or antibiotics will cause the animal to lose its
organic status (U.S.A. 2000). European legislation instead allows up to three courses of treatments
with chemically-synthesised allopathic veterinary medicinal products or antibiotics within one year
(or one course of treatment if their productive lifecycle is less than one year) (EU 1999). Withdrawal
period is doubled of that required for the specific drug used (EU 1999).
Prophylactic use of any synthetic allopathic veterinary drug is anywhere prohibited in organic
farming as well as substances of synthetic origin used to stimulate production or supress natural
growth (EU 1999, IFOAM 2014). Vaccinations are allowed when legally required or when an endemic
disease is known or expected to be a problem in the region of the farm and where this disease
cannot be controlled by other management techniques (IFOAM 2014).

3.5 Health and welfare in organic livestock farming

Although both IFOAM Standards and EU regulations states that animals shall be treated immediately
when become sick, it could be supposed that avoiding synthetized allopathic drugs affect animal
health and welfare in organic farms compared to conventional livestock production system.
Organic farming is characterized by a high diversity of livestock systems (Hovi, Sundrum et al. 2003).
To our knowledge, there are no representative epidemiological data specifying livestock disease
prevalence in Europe – nor under organic nor under non-organic conditions - but some reliable
information are provided by different authors. Mastitis, milk fever, endo- and ecto-parasitism
(especially in calves) are major problems in organic dairy herds and in beef production (Cabaret
2003, Hovi, Sundrum et al. 2003). Claw and sole disorders like interdigital phlegmon, acute
haemorrhage and sole ulcers constitute a real problem in organic and non-organic dairy herds
(Cabaret 2003, Ortman and Svensson 2004). Valle, Lien et al. (2007) estimate occurrence of key
health problems in organic dairy herds, in descending order: mild mastitis, acute mastitis, ketosis,
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milk fever and chronic mastitis. Lund and Algers (2003) concluded that ‘health and welfare in organic
herds are the same as or better than in conventional herds’.
Regarding sheep production, almost all the papers mention parasitism, which seems to be the main
problem at least in young animals (Benoit and Laignel 2002, Cabaret 2003, Hovi, Sundrum et al.
2003).
Even if ‘none of the published article found indication that health is worst’ (Lund and Algers 2003),
different authors come to the conclusion that ‘animal health situation does not appear to be
consistently better on organic than on conventional farms’ (Hovi, Sundrum et al. 2003).
Antimicrobial (AM) use is one of the major concern both in human and animal health, since AM
resistance in human pathologies seems to be related also with an inappropriate use in livestock
(WHO 2004, Marshall and Levy 2011). The total amount of overall sales for 19 countries of the
European Union is of 4’802 tonnes of active ingredient mainly used to treat food-producing animals
(European Medicines Agency 2012). Representative figures regarding the antibiotic use in organic
livestock production are not available but treatment incidences on organic farms seems to be of a
wide range - for example regarding udder treatments between 0 and 2 treatments per cow and year
as average of different individual farms (Ivemeyer, Smolders et al. 2012). This means that, although
consumers’ perception of organic products is that they are healthier, no active solution is nowadays
on the market to reduce chemical residues in organic animal products.
Since EU totally banned the use of antibiotic as growth promoter for livestock in 2006 (EU 2003), a
large amount of antibiotics is still used as a therapy. Diarrhea and respiratory diseases in calves as
well as mastitis and genital disorders in dairy cows are significant and complex problems (Frank and
Kaneene 1993, Svensson, Lundborg et al. 2003, Ortman and Svensson 2004, Katsuda, Kohmoto et al.
2006) and could be stated as responsible for a large part of antibiotic use in Europe.
Moreover, even if comparable data regarding anthelmintics are still missing, yearly expenses in
Europe for all classes even use is of approximately 53,000,000 euro only regarding cattle, sheep and
goats (Heckendorn 2014). A high amount of consumption of anthelmintics by farmers must be
therefore assumed, as reported also from many different authors (Maingi, Bjørn et al. 1996,
Hördegen 2005, Papadopoulos, Gallidis et al. 2012).

Alternative and Complementary Veterinary Medicine

4 Alternative and Complementary Veterinary Medicine

4.1 Introduction

Alternative and Complementary Medicine are defined by Cochrane - a global not-for-profit
organization with collaborators from over 120 country – as follows: “Complementary and alternative
medicine (CAM) is a broad domain of healing resources that encompasses all health systems,
modalities, and practices and their accompanying theories and beliefs, other than those intrinsic to
the politically dominant health system of a particular society or culture in a given historical period.
CAM includes all such practices and ideas self-defined by their users as preventing or treating illness
or promoting health and well-being. Boundaries within CAM and between the CAM domain and that
of the dominant system are not always sharp or fixed” (Cochrane 1999).
Meanwhile, the American Veterinary Medical Association defines complementary and alternative
veterinary medicine (CAVM) “as a heterogeneous group of preventive, diagnostic, and therapeutic
philosophies and practice. The theoretical bases and techniques of CAVM may diverge from
veterinary medicine routinely taught in North America veterinary medical school or may differ from
current scientific knowledge, or both” (AVMA 2014). This last definition highlights the heterogeneity
of CAVM. As for organic agriculture, which standards are well recognize, but which precise
techniques can vary in between different countries or regions, the precise definition, or better, the
list of what is considered “alternative”, “complementary”, “integrative” or just “out-side the
mainstream” vary enormously in between countries. E.g. pray is considered a CAM in US, while in
European literature and official data report on CAM it is not even mentioned. Italian rules and
legislation, included in following paragraphs, as well as EU regulation regarding “alternative
treatments” in organic productions, were taken into consideration to develop this FSE founded
project.
Nevertheless, it can be stated that consumers’ perception of organic food as more heathy and their
expectations about process characteristics, including the way animal are raised and treated, is a
general growing trend during last years and needs to be substantiate by professionals and
researchers (Arvola, Vassallo et al. 2008, Napolitano, Girolami et al. 2010). Clinical research in
alternative medicine is therefore not only an ethical mandate for a researcher to evaluate the safety
and effectiveness of health care interventions, but regarding CAVM, it is needed to help
professionals in choosing the right therapy for organic livestock, as well as politicians for making
decisions according to reliable information and finally to meet consumers’ demand of safety and
healthy products (Witt and Linde 2011).
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4.2 European and Italian position regarding CAVM

Different strategies have been adopted in worldwide countries regarding CAM and CAVM use
regulation (WHO 2001). Countries as Sweden officially prohibit homeopathy to medical professional,
others provide healthcare practitioners in a regulated or unregulated conditions (WHO 2001,
Viksveen, Steinsbekk et al. 2012). Italian regulation states since 2002 that CAM and CAVM shall be
practiced only by medical doctors and veterinary surgeons respectively (FNOVI 2011). The National
Federation of Italian Veterinaries Associations listed as CAVM five techniques: homeopathy,
homotoxicology, phytotherapy, acupuncture and traditional Chinese medicine (TCM) (FNOVI 2011).
Here is given a brief definition and history of the CAVM cited by the EU regulation as preferred
alternatives to allopathic drugs treatment for organic livestock: homeopathy and phytotherapy. In
between phytotherapy and herbal medicine a new possibility for organic farmers is also presented
an discussed: ethnoveterinary medicine.

4.3 Homeopathy

Homeopathy is defined by the Liga Medicorum Homeopathica Internationalis (LMHI) – the
international medical society representing homeopathic physicians in more than 70 countries
worldwide – as “a method of medical practice, aimed at improving the level of health of an organism
by administration of proven and sucussed/triturated medicines, which are individually selected in
accordance with the law of similars” (ECH-LMHI 2009). Homeopathy is a system of medical practice
that originated in Germany at the beginning of 19th century with the work of Doctor Samuel
Hahnemann (1755-1843). His observations and his own empirical experiments lead Hahnemann to
the conviction that one disease process can temporarily or permanently displace another.
Hahnemann finally states that the similar are the symptoms in between the two illness, the longer
will last this substitution. This phenomenon was called law of similars. Hahnemann systematically
studied many chemical and herbal substances, “proving” their toxic effects, so to individuate a list of
symptoms caused by each remedy. This process in homeopathy is called pathogenesis of a remedy
through its proving. To cure therefore a patient a homeopath has primarily to find out the remedy
which pathogenesis has the highest similarity to patient symptomatology (disease picture).
Hahnemann method to don’t cause injury to patients although using toxic substances is diluting
remedies. This dilution can be done in different ways with different standards which are identified
by alphabetical letter (DH, CH, K, LM being the most common ones). These dilutions abolished the
toxic effect since they are often far below the Avogadro constant.

Alternative and Complementary Veterinary Medicine

High dilutions, however, are also one of the main reasons why homeopathy is so controversial. “For
materialist scientist, […] the idea that highly potentized homeopathic remedies containing practically
nothing but milk sugar or alcohol can have any direct effect on human body is implausible” (Witt and
Linde 2011).
From all mentioned above, it is clear that homeopathy is mainly considered an alternative medicine,
by this meaning that it is used in place of conventional medicine, although it can be obviously use as
a complementary approach to conventional treatments.

4.4 Phytotherapy

Phytotherapy (or herbal medicine), from the Greek phyton (plant) and therapeuein (to take care of,
to heal) is the term used to describe the use of plants to prevent or treat diseases. While
homeopathy is therefore characterized by a whole corpus of knowledge and beliefs, totally different
from conventional medicine, phytotherapy is more often based on the same theoretical basis of
allopathic medicine.
Herbal medicine has been and is extensively studied worldwide. Plant study is often characterized by
the same step as in conventional medicine: pharmacologic composition, in vitro and in vivo effects,
clinical randomized trials had been conducted for an impressive number of plants. A review of 2010
evaluated and summarized the available scientific information on roughly 1000 plant (Cravotto,
Boffa et al. 2010), while scientific and reliable information on plants effects are given by many
authoritative organization (WHO 1999, ESCOP 2003, WHO 2004, ESCOP 2009). Nevertheless,
nowadays, scientific literature relies on few books or manuals regarding veterinary phytotherapy
(Rabinovich 1981, Wynn and Fougère 2007, Reichling, Gachnian- Mirtscheva et al. 2008). Clinical
data in animals are few, and many uses have been adapted from human phytotherapy (Wynn and
Fougère 2007). Further sources of information might be historical books or ethnoveterinary
knowledge from Asia and Africa where medicinal plant use has a continued tradition in veterinary
medicine, and findings of recent ethnoveterinary research in Europe (Walkenhorst, Vogl et al. 2014).

4.5 Ethnoveterinary

As defined by McCorkle (McCorkle 1986), ethnoveterinary research is ‘the systematic investigation
and application of folk veterinary knowledge, theory and practice’. Within ethnoveterinary medicine
(EVM), the use of plants for animal health has been particularly investigated in different parts of the
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world. The aim of EVM research may differ: EVM may in fact be considered as a “first step” in
pharmacologic research. Well-known and frequently used plants are individuated from different
parts of the world, and they are then analysed. If preliminary findings seem encouraging, one or
more active ingredients are searched for and tested, in vitro and in vivo. The plant as whole can also
be used for testing as it is often considered to be more active than single compounds.
Other possibilities for ethnoveterinary come from previous European studies. Homemade herbal
remedies, handed down over generation, might be a useful therapeutic alternative for livestock
(WHO 2004, Aarestrup, Oliver Duran et al. 2008) and particularly on certified organic farms (Schunko
and Vogl 2010, Schmid, Ivemeyer et al. 2012). Wild food plants can be certified as organic (EU 2007)
and organic farmers seem to be well informed about local wild plants and fungi (Schunko and Vogl
2010).

Research and Education in alternative and complementary medicine

5 Research and Education in alternative and complementary
medicine

5.1 Clinical research in alternative and complementary medicine

The most authoritative definitions of CAM come probably from the National Center for
Complementary and Integrative Health (NCCIH), a department of U.S. National Institute of Health:
CAM on the official website are defined as “Complementary” when the non-mainstream approach is
used together with conventional medicine, while “Alternative” refers to using a non-mainstream
approach in place of conventional medicine (NCCIH last access 28.01.2015). Since true alternative
medicine is not common, it is usually preferred the term Integrative Medicine.
However, the term integrative implies integration. The acceptance of CAM within mainstream
medicine probably depends to a considerable extent on the terminology used (integrative,
complementary) as well as on an evidence based approach (Witt and Linde 2011). Integrative
medicine would therefore provide basis for the best possible comprehensive patient care combining
the strengths of both health care system (Witt and Linde 2011). This would be particularly important
in organic farming, where alternative treatments to conventional allopathic drugs are to be
preferred (EU 1999). Research in CAM is therefore particularly important in order to permit this
integration, to develop a evidence-based integrative medicine and at the same time to provide
politicians, stakeholders as well as CAM practitioner reliable information (Witt and Linde 2011).
Although basic research principles should not vary for these therapies, there are some important
reasons why CAM research, in practice, is slightly different from conventional one.
Historic point at which CAM are evaluated is probably the most important of these reasons.
Scientific process which a new drug have to pass by is illustrated in Fig. XX on the left: only if a

Figure 5-1: Phases in drug research vs. phases in CAM research (Fonnebo et al. 2007)
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significant effect over placebo or non-inferiority to a proven standard treatment is shown, is the
drug licensed and becomes available on the market (Witt and Linde 2011). In CAM this situation is
very often the other way around: most CAM only become scientifically evaluated after their use
become so widespread that they cannot be ignored any longer. This implies that: providers have
already their conviction regarding effectiveness of used treatment, since they already experimented
it a long time in clinical practice; patients are probably doing the same, as they actively choose their
therapy, developing strong belief on its benefits; since it has been practiced for long, it is likely to be
a diversification in methods, which arise the question if results obtained with one style may or may
not be extrapolated to another style; finally, it is also likely that if statistic findings would contradict
personal experience, both patients and providers would not accept it (Witt and Linde 2011).
For these reasons, it has been proposed a strategically different approach to CAM research (see
Fig.3-1 right) (Fonnebo, Grimsgaard et al. 2007). Researchers, according to these authors, should
primarily observe clinical practice to find out: - which therapies are widely used, - how – by whom
and why they are used. As next step, the evaluation of safety is crucially, in order to ban possible
harmful practices. An investigation of how the therapy compares to other treatments should follow
and when positive results are demonstrated from these previous steps, it would be interesting to
find out which components of the therapy are relevant to its clinical effects and investigate therapy’s
theory (Fonnebo, Grimsgaard et al. 2007, Witt and Linde 2011).
Due to paucity of literature regarding CAVM, it has to be supposed that research should follow this
same strategic approach. CAVM application as well as providers (veterinaries and veterinary medical
school students) opinions have been investigated to survey for the first time Italian situation of
CAVM on organic farms (Mayer, Maranella et al. 2014).

5.2 CAM and CAVM education

Despite science uncertainties, CAM are widely used by general public (Harris and Rees 2000, Harris,
Cooper et al. 2012). Medical students’ have reacted to the need for CAM teaching and demanded
that it be included into medical curricula, finally leading to CAM inclusion into medical curricula in
various countries (Wetzel, Eisenberg et al. 1998, Furnham and McGill 2003, Witt, Brinkhaus et al.
2006). In 1998 already 64% of US medical school offered elective courses in CAM or include these
topics in required courses. Out of 550 European Universities included in a survey of 2001 (Barberis,
de Toni et al. 2001), 40% of medical schools offered some kind of CAM course. In Germany, about
one third of surveyed Universities or research Institutes provide courses on CAM (Brinkhaus, Joos et
al. 2005). None of present studies focused on veterinary faculties.

Research and Education in alternative and complementary medicine

CAM is primarily provided by physicians in Middle and Southern Europe: the practice of CAM outside
the regulated health care is illegal and violations are considered as an offence (CAMDOC 2010). This
is the case of Italian legislation, that since 2002 (FNOMCeO 2002) regulated CAM and since 2003
(FNOVI 2003) CAVM. The list of CAVM considered medical act and that therefore can be practiced in
Italy only by veterinary surgeons are: homeopathy, homotoxicology, phytotherapy, acupuncture and
Traditional Chinese Medicine. Osteopathy and Chiropractic are not in this positive list, as well as
other disciplines considered CAM (prayer, Reiki, meditation) (FNOVI 2011).
Although at least some CAM are officially recognized as medical act since more than 10 years, no
compulsory CAM course is provided in Italy (CAMDOC 2010). CAVM situation appear more
complicated if possible, since no elective course, nor pre nor post-graduating, is provided in our
knowledge by any Italian veterinary faculties. CAVM expertize is nowadays delegated to private
schools, mostly focusing on one specific CAM and CAVM discipline. Professional who are not
interested in this topic or not willing to participate to post-graduating seminaries would potentially
have no contact with CAVM. This situation may often leave earlier generations of veterinaries with
less knowledge than many of their patients (Witt, Brinkhaus et al. 2006). Nevertheless, Italian CAM
schools are mostly conformed to the highest standard possible, giving a high quality teaching (ECHLMHI 2009). During a 3-years project, homeopathy and phytotherapy have been extensively studied
by the author of this thesis, in order to aquire a deep knowledge of CAM preferred as
complementary therapies in organic farming.

Figure 5-2- Professionals allowed to practice CAM (CAMDOC 2010)
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6.1 Summary

Organic agriculture aims in minimizing drugs input in animal husbandry. For this purpose, IFOAM
standards and EU regulation state that alternative and complementary veterinary medicine (CAVM)
shall be the first option to treat organic livestock. The aim of this study was therefore (I) to survey
for the first time veterinaries (Vet) and veterinary students (VetSt) attitudes regarding CAVM and
their integration in vet school curricula; (II) to examine CAVM application in organic farms in Italy.
Out of returned questionnaires, Vet and VetSt have according to our survey none or scarce CAVM
knowledge respectively in 47.5% and 81.5% of the cases, while only 14.8% of Vet would be able to
answer properly to clients’ question regarding CAVM. Out of all farmers’ sampled, 45.0% used CAVM
and 55.0% not. Between users, 74.1% of farmers’ considered CAVM treatment as effective in their
farms, while non-users would consider useful or very useful a veterinary expert in CAVM in 57.6% of
surveyed sampled. Notwithstanding many limitations of present study, it shows the high need for
further research regarding both VetSt and Vet attitudes towards CAVM as well as organic farmers’
needing.

Keywords:
Alternative and complementary veterinary medicine – Veterinary schools – attitude(s) towards
CAVM – survey – veterinary education – organic farming
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6.2 Introduction

Organic agriculture is based on precise standards all aiming to achieve socially and ecologically agroecosystems. To further this porpoise, external inputs shall be minimized, avoiding the use of
synthetic fertilizer and pesticides in crop production, as well as antibiotics and hormones in livestock
rearing [1].
During last decades, organic products sales continue to rise, with a nowadays demand 170 times
higher than ten years ago [2]. Consumers’ focus on human health, environmental concerns, animal
welfare as well as a shared anxiety on hormones and medicinal residues in animal production are
among the main reasons for this expansive trend [3]. In the 27 countries of the European Union (EU)
the percentage of agricultural land under organic regulation is one of the highest in the world: 5.4%
is the share of organic agricultural land in Europe compared to 0.86% of worldwide agricultural lands
[2].
Italy might be considered nowadays one of the most important organic producers worldwide, being
in the top ten of countries for their organic agricultural land (1.1 mio ha), number of organic
producers (42’041 units) and markets for organic food (1’720 mio € retail sales) and at thirteenth
place for share of organic agricultural land (8,61%) [2]. Detailed data regarding world as well as
European organic livestock production are still missing [2]. However, out of all livestock, cattle and
sheep seem to be of mayor importance in Europe [4], while the largest number worldwide of
beehives is in Italy (99’260 units) [2].
In European Community, starting from 1999, Council regulation on organic production firmly
restricts allopathic treatments and encourages alternative treatments such as homeopathy and
phytotherapy, stating that they should be preferentially use to treat livestock in organic farming [5].
E.g. withdrawal period for each allopathic treatment is doubled and this leads in case of use to
considerable economic losses for farmers [6, 7].
However, few phytotherapeutic and homeopathic products are currently registered for treatment of
livestock. Also, veterinaries rely on few books or manuals regarding alternative veterinary medicine,
quite often based on human clinical data [8, 9]. Moreover, due to inconsistent scientific data,
veterinaries are often in opposition with complementary and alternative medicine use [10].
A wide variety of surveys analysed healthcare providers attitudes on CAM [11-15]. In our knowledge,
no study addresses instead what are veterinary and veterinary medical school students’ attitudes
towards CAVM. Also, a few studies investigated medical school position regarding CAM integration
in medical curricula or corresponding position of CAVM in veterinary curricula [16-18]. No
professional or even introductive CAVM courses are provided by Italian veterinary faculties at the
moment of this survey in our knowledge.
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Different strategies have been adopted in EU regarding complementary and alternative medicine
(CAM) practice [19]. Some countries regulated health care practitioners, authorized to CAM
treatments and/or to complementary and alternative veterinary medicine (CAVM) treatments [19].
A different strategy is adopted in Italy, where legislation restricts CAVM practice only to veterinarian
surgeons [20]. In particular, homeopathy, homotoxicology, phytotherapy, acupuncture and
Traditional Chinese Medicine are classified as CAVM [20].
Results of multiple studies, coming from different countries worldwide, suggest that veterinaries are
less involved in livestock health care on organic farms when compared to conventional farms [2123]. Although CAVM use in organic farming differs between countries, due to cultural but also
legislative differences, there are some indications that homeopathy is the most common alternative
to antibiotic [24, 25]. Farmers’ personal values and beliefs seem more important for the decision to
use homeopathy than regulation or controversial scientific results [10]. Other possibilities which may
have some importance in organic farms are household homemade remedies, mostly made out of
plants [26-28]. However, all these possibilities implies the not-necessary help from a veterinary, at
least as first choice [10, 27].
Taking into consideration both the intensive organic livestock production and the national CAVM
legislation in Italy, the aim of this study was to investigate for the first time opinions regarding CAVM
application in this country, particularly focusing on their use in organic farms. The aim of this study
was therefore to gain preliminary information regarding: 1) Veterinaries surgeons participating (Vet)
and veterinary school students (VetSt) opinions about CAVM and a possible integration of a CAVM
course intra-curricula 2) Farmers’ opinions regarding CAVM use in Italy and their relation with
veterinaries.

6.3 Materials and methods

This study was conducted during first six months of 2013. Three different questionnaires were
administered to organic farmers, Vet and VetS and data were then analysed. Study area, specific
object of each questionnaires and target group are described in correspondent paragraphs. Dialogue
partners’ recruitment method is also provided for organic farmers.
Students of Veterinary Medicine
Teramo University (UniTE) is located in Central Italy. Veterinary Medicine Faculty accept each year
90 students applying at first year of a five years career. All students of this faculty were invited to
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participate at a two-day seminar on 21st-22nd January 2013 as a part of their intra-curricula studies
[29]. Conference was intended to provide specific information regarding CAVM application in
veterinary medicine, Italian and European legislation, research planning, main problems and results,
as well as professional careers and training especially regarding homeopathic medicine. Conference
relators were all professional homeopaths (six veterinaries and one pharmacist). During the
conference a long time was dedicated to discussion, were students and veterinaries as well as
speakers were involved.
Structured questionnaires were administered during first day of this conference, in two times: a first
part (4 questions)– focused on CAM knowledge and already formed opinions– before the beginning
of the conference, and a second part (5 questions) – mainly focused on opinions regarding what they
heard and discuss during the day – at the end of the conference. Eighty VetS answered to initial
questionnaire, while 78 answered to all questions in the final one.
Veterinaries
Local veterinaries were also invited at the conference through an email invitation forwarded by
Teramo province professional register of veterinary surgeons. Veterinaries coming from various
Italian provinces were involved since the conference was included in a specialization course of
Teramo University. Structured questionnaires were provided with the same modality applied for
veterinary students. Five questions regarding CAM opinions and knowledge were administered
before the conference and 4 – regarding impressions and opinions -the end. Twenty-seven
veterinaries answered to the initial questionnaire, while only 14 answered at the final one.
Organic farmers
A total population of 6’884 organic breeding farms were registered at the moment of present study
[30]. Different methods were used to recruit organic farmers as dialogue partners. In a first step, the
project was presented to different organic association (FederBio and ProBER being the most active
partners), which informed their registered producers via email. Person contacted were asked to
support the project, either as dialogue partners or as informants - person providing information on
other farmers possibly willing to participate according to the snowball sampling method [31]. A
broader population was informed about the research through publication on specialized internet
websites [32]. Furthermore, farmers were directly contacted via phone through a large web search
using keywords as “organic farmer” matched with animal species and region names. Finally, 278
organic farms were contacted via phone in between 15th April – 30th May, proposing a phone
interview. Questionnaires were developed with input from veterinaries familiar to both organic
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farming and CAVM and it consisted in 3 parts: 1. Dialogue partner and farm general information
(location of the farm, age, gender, education, year of organic conversion, farm management
[familiar, with employees], veterinary management [fiduciary vet, CAVM expert vet], livestock data
[species, races or hybrid] 2. Structured part 3. Comments (free talking). Sixty-two farmers returned
questionnaires, of which 60 were completed. Seventeen farmers gave additional comments, which
integrally transcribed. Dialogue partners came from 12 Italian regions (Lombardy, Piemonte, EmiliaRomagna, Liguria, Tuscany, Marche, Sardinia, Umbria, Lazio, Abruzzo, Apulia, Sicily) (Figure 1).
Statistics
All data were analysed descriptvely using SPSS (version 22.0) and presented, unless explicitly
described in another fashion, as number of respondents/total number of questionnaires which data
is referring to (percentage on number of questionnaires %). With the exception of the overall
response rate, all percentages cited are based on completed questionnaires.
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Figure 6-1 . Distribution of sampled organic farms (OF) and correspondant regional target group according to
last data available (SINAB 2011)
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6.4 Results

Veterinary students and practitioners opinions
While students were all from UniTE as expected, veterinaries were mostly young practitioner
(average age 32 ± 8 years), coming from 6 Italian regions (Lombardy, Liguria, Umbria, Sicilia,
Piemonte, Lazio). First questionnaire was returned at the beginning of the conference from 29 Vet
and 81 VetSt. Of these, respectively 27 and 80 were completed. Almost a half of VetSt (38/80
[47.5%]) and 22/27 Vet (81.5%) declared to have none or scarce knowledge of CAVM, while 42/80
VetSt (52.5%) had at least some knowledge on the topic (Table 1). An introductive speech had been
conducted at the same University 2 years before the conference and it is possible that same
students attended at both. Further question, with more than one answer possible, investigate which
sources were the most common for Vet knowledge: only one Vet participated to a three-year
course, while more common info seems to come from pharmaceutic producer or personal studies (5
answers each) (Table 1).
Vet and VetSt were also asked before the conference to express their opinion regarding CAM
efficacy. Results are reassumed in Figure 2. Only 2 Vet (7.4%) and 3 (3.7%) VetSt agreed with the
statement that CAM have no efficacy except placebo effect; 7/27 (25.9%) Vet and 33/80 VetSt

Figure 6-2 - Veterinaries (Vet) and Veterinary Students (VetSt) attituedes towards
complementary and alternative veterinary medicine (CAVM) as answered to a
pre-conference questionnaire
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(41.3%) declared that their knowledge were too scarce to evaluate their application properly and
11/27 Vet (40.8%) and 26/80 (32.5%) VetSt believe that although scientific uncertainties CAVM are
an interesting topic. VetSt and Vet agree with almost the same percentage to the statement that
CAVM may be a good instrument for veterinary praxis (7/27 Vet [25.9%]; 18/80 [22.5%] VetSt).
Lack of scientific evidence stops at least partially 59.3% of Vet [16/27] and 42.5% of VetSt [34/80],
while 7/27 Vet [25.9%] and 37 VetSt [46.3%] do not consider it a limitation factor. 4/27 Vet [14.8%]
and 9/80 VetSt [11.2%] have no knowledge to answer (Figure 3).

Figure 6-3 . Veterinaries (Vet) and Veterinary Students (VetSt) answers to the question: Do you agree with the statment
"Lack of scientific certainties stops me to study deeper Complementary and Alternative Veterinary Medicine (CAVM)
topic"?

Four out of 27 Vet (14.8%) state to be able to answer properly to clients possibly searching for
information regarding CAVM therapies. Seven/27 (25.9%) would feel partially sure in answering,
while 14/27 (51.9%) would not be able to. Alternative treatments seem to be quite common in VetSt
families: 58.7% (47/80) of VetSt are familiar to CAM, while 41.3% (33/80) no (Table 1).
After the conference, 79 students and only 14 Vet retuned the questionnaire, of which 77 and 12
respectively were completed. Out of these, 6/77 (7.8%) VetSt states to had no interest in what was
discussed during the day, 37/77 (48.0%) were partially interested and 34/77 (44.2%) found the
conference interesting. Vet were distributed between 5/12 interested (41.7%) and 7/12 partially
interested (58.3%) (Table 1).
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Going deeper into CAVM topic, made 56/77 VetSt (72.7%) and 8/7 Vet (65.7%) change in better their
opinion - at least partially, while 21/77 VetSt (27.3%) and 4/12 Vet (33.3%) found having precise
information regarding research, formation and application of CAM in Veterinary practice of no
relevance to change their pre-formed opinion. Nevertheless, 88.3% of VetSt (68/77) and 75.1% of
Vet (9/12) participating to the conference assess to be more or less strongly motivated in learning
more about CAVM, while 2/12 Vet (16.6%) and 7/77 VetSt (9.1%) not (Table 1).
In terms of employment, VetSt would feel has an added value a CAVM knowledge after graduating in
in 89.6% of the cases (69/77), 5.2% (4/77) not and 5.2% (4/77) had not enough knowledge to
answer. Sixty-three/77 VetSt (81.8%) would find useful an introductive course before graduating,
while 14/77 (18.2%) not. A post-graduation course focused on organic farming, including CAVM
disciplines as therapeutic approach, would be useful in the opinion of 10/12 Vet (83.3%), while for
2/12 (16.7%) not (Table 1).

Farms opinions
Farms and dialogue partners’ data are reassumed in Table 2. Out of 60 complete questionnaires,
45% (28/62) use or used CAVM to treat their rearing animals, while 55% (34/60) not. CAM are used
in 37/60 (60%) farmers family while 24/60 (39%) don’t. Out of all the farmers using CAVM for their
animal 25 are using CAM for their family (Figure 4).

Figure 6-4 . Organic farmers' anwers to the questions: "Do you use CAVM in your farms" and "Do you use CAM in your
family?"
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In between CAVM users (28 farms), homeopathy and phytotherapy are most commonly used as
alternative treatment (17% and 12% of users respectively), while acupuncture and homotoxicology
are not used. Farmers seem to conserve also some ethnoveterinary knowledge, with homemade
remedies – explicitly made out of plant or not – being cited in 7 farms as alternative treatment to
official medicine. Answering to this question apparently is not easy for farmers: uncertainty was
quite common and the interviewer was asked to explain what the differences between therapies
were. Although in 82% of the cases (23/28) farms finally identified therapy used, in 5/28 farms (18%)
farmers were not aware of which kind of therapy was used (Table 3).
Results revealed also that CAVM were not always prescribed by a veterinary practitioner: farmers
auto-prescribe remedies in 10/28 at least sometimes, while in 18/28 farms CAVM were always
prescribed by a veterinary (Table 3).
Question four was intended to investigate whereas the choice between using/not-using CAVM was
related to the estimated economic relevance of the pathologies treated. Only one farm out of 28
users use CAVM only in case that pathology observed is of low economic relevance for the farm,
while 13/28 use CAVM also for pathologies with some economic impact. On the contrary, 13/28 the
use of CAVM is not related with the economic relevance since they are always the first choice. One
farm didn’t answer the question (Table 3).
Therapies used were considered effective in 21/28 cases (75%), 6/28 (21%) evaluate the outcome of
CAVM in their farm as partially effective and only 1/28 (4%) states that CAVM had been with no
effect. When asked to compare between CAVM and normal therapies prices, farms evaluate CAVM
as cheaper in 32% of the cases (9/28), more expansive in 29% (8/28). Four/28 (14%) consider both as
having same costs while 7/28 (25%) was not able to answer to this question (Table 3).
When asked about utility the usefulness of CAVM training of their veterinaries would have or have in
farms daily, 10/28 (36%) answer that it would be very useful, 12/28 (43%) useful, 5/28 (18%), one
farm don’t know while no farmer consider it useless (Table 3).
A total of 34/60 interviewed farmers never had any contact with alternative medicine in their farm.
When asked to choose between pre-formed answer regarding the motivation, only one/34 answer
that CAVM are not interesting, 4/34 (12%) have fear of economic losses, while 3/34 (9%) states that
scientific uncertainties are preventing them to use them. Eight out of 34 (23%) interviewed farmers
lament the impossibility to contact a veterinary expert in CAVM. A considerable amount of answers,
quite often discussed later after in the free-speaking part, was that their animal don’t get sick: out of
eighteen answer classified as “none of these” (53%), 9 farmers clarify that they don’t even use any
allopathic treatment, since organic farming breeds healthy animal (Table 3).
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Non-users consider a veterinary expert in CAVM as possibly very useful in 8/34 (23%) cases, useful in
12/34 (35%), mildly useful in 9/34 (26%) while only one/34 states it would be useless. Four/34 farms
didn’t have enough knowledge to answer (Table 3) (Figure 5).

Figure 6-5 . Organic farmers' consideration on usefulness of a Veterinary expert in Complementary and Alternative
Veterinary Medicine (CAVM) for their farms. Opinions are devided in consideration of today use of CAVM in their farm.

During free talking interviews, 17 farmers expressed their opinion on various organic farming
problematic. Comments between CAVM users included the following:
“I met alternative medicine because of I converted to organic farming my farms. I think I will keep
using them even if I would renounce to the label, I see that they works. I put my horses in mud a
couple of hours every day, I no longer need to make them puncture”;
“[CAVM] are cheaper, because you rise immune defences of your animals. We solved Aureus problem
(Staphylococcus aureus) although they told me this would have been difficult even with conventional
medicine”;
“There are resistance on both sides, the two kinds of medicines should dialogue more. […] One has to
try and experiment, there are bizarre things which you have to digest and interiorize”;
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“I do use CAVM, my vet doesn’t. […] I just call him for delivery problems, when I need surgery. In the
most of the case I do by myself, mostly preventing illness”.
Non-users comments were quite different, mostly appealing to the fact that their animals don’t get
sick:
“We have a considerably healthy farm. […] If I would need it, I will for sure consider using alternative
medicine, although I don’t know any veterinary using them”;
“Here, locally, I don’t know any vet using CAVM. Anyway, we don’t need it urgently, because my
animals don’t get sick”;
“Your question regarding CAVM costs is stupid, because organic farming is already cheaper since
they get sicker less! […] Health official inspector laments that we don’t write down all treatments
made, but the fact is that we don’t treat our animal!”.
Some non-users express also their difficulties in finding a veterinary expert in organic farming
including CAVM, able therefore to help them, as well as generally complying about the fact that their
efforts were not paid with a higher price of their products.

6.5 Discussion

Organic farming aims in minimizing external inputs, including antibiotic and other allopathic
treatments in livestock [5, 33]. EU legislation openly encourages the use of alternative strategies to
allopathic drugs, particularly homeopathy and phytotherapy [5]. In between different strategies,
Italy chose a very restrictive one regarding complementary and alternative medicine (CAM) and
complementary and alternative veterinary medicine (CAVM) application: only medical doctors and
veterinary surgeons are authorized in practicing [20]. At the same time, consumers’ demand is
leading to a continue rise in organic farming in Italy [30, 34], which would lead to an increasing
demand for veterinary professional expert in CAVM.
To our best knowledge, there is paucity in literature regarding both veterinary medical students
(VetSt) and veterinary (Vet) opinion on CAVM. A few studies investigated farmers’ opinion on CAVM
[10] and their decision making on livestock health management [21, 23]. Nevertheless, none of these
came from a country with such a restrictive legislation on CAVM application as in Italy.
Strengths of this study include the strong motivation given by the University (a system of points
necessary to graduate) that may have leaded many VetSt to participate to the conference. Our
sampling is therefore represented not only by VetSt already interested in the topic as happened in
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other studies where the course was elective [11]. Moreover, this study is the first one dealing with
the same topic from a triple point of view, involving different actors of Italian CAVM situation. There
are several important limitations to our study. Because of the lack of other studies investigating the
opinion of veterinaries and farmers regarding CAVM, we had to develop our own questionnaires.
Any way, it would have been impossible to compare our data to medical students opinions reported
before or to others regarding farmers, which were only qualitative [10, 11, 13, 14, 23]. Vet and VetSt
sampling is obviously not representative of overall Italian students of veterinary medicine.
Moreover, only 12 complete questionnaires were returned after the conference by Vet. This may
indicate the low interest in our conference topic by Vet present at the beginning. Because the
questionnaires were anonymous, students’ pre and post conferences responses could not be
matched, precluding statistical significance testing. The selection of the farmers target group may be
not representative of the real status of CAVM application in organic farming, since farms were
mainly recruited with online modalities (email, search on internet) and a low informatization of
southern Italy had some influence in sampling. Nevertheless, parallel use of snow-ball sampling
method may on the opposite had some good influence in this direction [31]. Regarding farms
questionnaire, it must be considered that the results presented here only reflect the views of
farmers who were willing to answer to a phone questionnaire or who filled the questionnaire on
their own as opposed to the entire target group of Italian organic farms. Because of this selection
bias, our results may overestimate the use of CAVM in Italian organic farms.
Our findings any way suggest some interesting insights as well as some food for thought. Primarily,
Vet and maybe even more VetSt seem to be interested in CAVM, but they have none or scarce
knowledge of this topic. Given the country particular legislation and the high percentage of organic
farms in Italy, this situation if confirmed by further studies, is not acceptable to cover farmers
needing. Vet and VetSt also would consider as useful a course focused on CAVM. Moreover, a few of
them state that they believe CAVM effect to be only related to placebo. This answer is particularly
interesting if considered that homeopathy, acupuncture and others CAM are often considered to
have no or little superiority to non-specific treatment.
Regarding farmers’ opinions, Authors would like to highlight in particular some aspects.

In

particular, homeopathy and phytotherapy appear to be the most commonly used CAVM in sampled
organic farms. This is consistent with EU regulation on organic livestock treatment [5]. It is possible
that farmers are not able to differentiate between homotoxicologic and homeopathic treatment, as
they are often perceived as equal due to same process of remedies dilution [35]. It would be
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interesting to go deeper in this topic, since CAM practitioner feel profound differences in between
these two disciplines [36]. Scientific literature may be affected by this same bias.
While in the majority of the cases CAVM are prescript by a veterinary surgeon, 4 farmers (14.8%)
state to do all by them self. While in some countries this situation is allowed, in Italy this should not
happen. Both CAVM users and no users between farmers seem to encourage veterinary surgeons’
training in CAVM. Although our data are for sure unable to describe such a complex situation,
further studies may focus on veterinary motivation, on one hand, while on the other hand maybe
some concrete data eventually highlighting farmers’ needing may finally encourage Italian veterinary
faculties in approving a post-graduating course able to train professionals in organic farming
management.

6.6 Conclusions

Due to particular Italian legislation regarding organic farming, it is increasingly important for future
veterinaries to have at least some knowledge about the issue of CAVM, their efficacy and safety, as
well as regulation of CAVM providers and research methods in order to better address their patients’
healthcare needs (small animal clinics) and meet consumers’ increasing demand of organic certified
products. Providing medical school with CAVM skills would be as important as planning a postgraduating course referred to organic farms management. Apparently, as students and veterinaries
became more knowledgeable and skilled on evaluation of CAVM, their likelihood of going deeper
into the topic arise. Organic farms management skills by veterinaries seem to be important in farms’
opinions, and in particular they express a needing for a veterinary expert in CAVM. Nevertheless, this
first study on CAVM opinions should be supported by more extensive ones, addressing more Italian
Universities as well as abroad. Further studies based on wider organic farms’ sample would also be
important to prove this thesis. Organic legislation, although differing by countries, in worldwide
inspired by IFOAM principle and a mayor CAVM knowledge may be therefore useful for other
countries veterinaries.

Complementary and Alternative Veterinary Medicine in Organic Farming: results of a preliminary
survey from Italy on veterinaries, veterinary school students and farms attitudes towards.

6.7 Additional documents

List of additional documents for:
Complementary and Alternative Veterinary Medicine in Organic Farming:
results of a preliminary survey from Italy on veterinaries, veterinary school
students and farms attitudes towards.
Tables:
Table 1 – Veterinaries and veterinary students answers (No [%]) in structured questionnaires before
and after one-day conference on Complementary and Alternative Veterinary Medicine (CAVM) topic.
Table 2 - Socio-demographic characteristic of the surveyed sample of farmers and correlated farm data (total
= 62 farms)
Table 3 – Sampled organic farmers answers (No [%]) in the structured part of questionnaire.
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Table 1 – Veterinaries and veterinary students answers (No [%]) in structured questionnaires before
and after one-day conference on Complementary and Alternative Veterinary Medicine (CAVM) topic.

Question
(questionnaire pre-conference)
Knowledge of VetCAM (good knowledge for V or at
least some for VetSt)
yes
none
Vet - Preparation in VetCAM
none
some info (from CAM products producers)
personal study
brief courses (weekend, week courses,
conferences
3-years course
others
Opinion on CAM efficacy
placebo
scientific uncertainties but interesting
good instruments for veterinaries
not enough knowledge to evaluate
none of these
Lack of scientific evidence stops me to know more
about CAM
strongly agree
agree
partially agree
disagree
strongly disagree
I don’t know
VetSt – CAM use in family
yes
no
Vet – I can answer properly to clients asking about
CAM
strongly agree
agree
partially agree
disagree
strongly disagree
I don’t know
na
Question
(questionnaire post-conference)
Interest in conference topic
yes
no
partially
Conference info changed in better my previous
opinion on CAVM
yes
no

Veterinaries
(total = 27)

Students
(total = 80)

5 (18.5)
22 (81.5)

42 (52.5)
38 (47.5)

13 (48.1)
5 (18.5)
5 (18.5)
4 (14.8)
1 (3.7)
2 (7.4)
2 (7.4)
11 (40.8)
7 (25.9)
7 (25.9)
-

3 (3.7)
26 (32.5)
18 (22.5)
33 (41.3)
-

3 (11.1)
3 (11.1)
10 (37.1)
4 (14.8)
3 (11.1)
4 (14.8)

4 (5.0)
6 (7.5)
24 (30.0)
28 (35.1)
9 (11.2)
9 (11.2)
47 (58.7)
33 (41.3)

2 (7.4)
2 (7.4)
7 (25.9)
9 (33.4)
5 (18.5)
2 (7.4)
Veterinaries
(total = 12 )

Students
(total = 77)

5 (41.7)
0
7 (58.3)

34 (44.2)
6 (7.8)
37 (48.0)

1 (8.3)
4 (33.3)

17 (22.1)
21 (27.3)
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partially
7 (58.4)
39 (50.6)
Conference info motivate me in going deeper in
this topic
strongly agree
1 (8.3)
18 (23.4)
agree
2 (16.7)
24 (31.2)
partially agree
6 (50.1)
26 (33.7)
disagree
1 (8.3)
5 (6.5)
strongly disagree
1 (8.3)
2 (2.6)
I don’t know
1 (8.3)
2 (2.6)
VetSt- Added value of CAVM knowledge in terms of
employment
strongly agree
29 (37.6)
agree
26 (33.8)
partially agree
14 (18.2)
disagree
1 (1.3)
strongly disagree
3 (3.9)
I don’t know
4 (5.2)
VetSt- Usefulness of an introductive course before
graduating
yes
63 (81.8)
no
14 (18.2)
Vet – Usefulness of organic-focused post-graduate
formation (including CAVM)
yes
10 (83.3)
no
2 (16.7)
Vet – veterinaries: indicated before question submitted only to veterinaries; VetSt – UniTE Veterinary Faculty
students: indicated before question submitted only to students; na = no answer. For variables with > 1

category, rounding may result in percentages that do not sum to 100 within the same question.
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Table 2 - Socio-demographic characteristic of the surveyed sample of farmers and correlated farm data
(total = 62 farms)
Gender
Age

Frequency distribution (No [%])
Female
Male

18-29
30-39
40-49
50-59
≥ 60
Education
Primary school
Middle school
High school
University degree
Year of organic conversion
before 1991
1991 – 1999
2000 and after
na
Farm employ
Only familiar
With employees
(n° employees)
1
2–5
5 – 10
10 - 50
Do you have a fiduciary veterinary?
yes
no
Does your Vet use VetCAM?
yes
no
Farm data
only one animal species
more than one animal species
Livestock species bred
Milking cows
Beef cattle
Buffalo
Sheep
Goats
Swine
Broilers
Lying hens
Rabbits
Bees
Herd size x bred species
≤10 capi/arnie

20 (32)
42 (68)
5 (8)
10 (16)
12 (19)
26 (42)
9 (15)
3 (5)
9 (15)
35 (56)
15 (24)
6 (10)
18 (29)
31 (34)
7 (11)
27 (44)
35 (56)
11 (18)
15 (24)
6 (10)
3 (5)
49 (79)
13 (21)
22 (35)
40 (65)
41 (66)
21 (34)
total= 107
13
28
1
17
15
12
4
9
2
6
total=107 bred species
10
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11-49
50-200 capi/arnie
>200 capi/arnie
na
Races or hybrid of bred livestock species
only races
races and hybrids
only commercial hybrids
na

42
42
9
4
(total=107 bred species)
49
4
43
11
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Table 3 – Sampled organic farmers answers (No [%]) in the structured part of questionnaire.
Question
CAVM use (historically or present)
yes
no
CAM use in their families
yes
no
Users questionnaires
CAVM used (at least once)
Homeopathy
yes
no
Homotoxicology
yes
no
Phytotherapy – Herbal Medicine
yes
no
Homemade remedies
yes
no
Acupuncture
yes
no
I don’t know what kind of CAM has been used
always
sometimes
no, I knew it
Vet prescription/administration
yes, always
yes, sometimes
no, never
Use in relation with pathologies economic relevance
low economic relevance
some economic relevance
no relation with economic relevance (always
used)
Therapies used were effective
strongly agree
agree
mildly agree
disagree
strongly disagree
I don’t know
CAVM and conventional treatment prices (compare)
CAVM are cheaper
CAVM are more expansive
same price
I don’t know
CAVM knowledge from my Vet would be:
very useful
useful
mildly useful

Organic farmers’ answer
(total = 60 interview)
27 (45.0)
33 (55.0)
36 (60.0)
24 (39.0)
total = 27
17 (63.0)
10 (37.0)
27 (100.0)
12 (44.5)
15 (55.6)
6 (22.2)
21 (77.8)
27 (100.0)
3 (11.1)
2 (7.4)
22 (81.5)
18 (66.7)
5 (18.5)
4 (14.8)
1 (3.8)
13 (48.1)
13 (48.1)
6 (22.2)
14 (51.9)
6 (22.2)
1 (3.7)
9 (33.3)
8 (29.7)
4 (14.8)
6 (22.2)
9 (33.3)
12 (44.4)
5 (18.6)
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useless
absolutely useless
I don’t know
1 (3.7)
Non-users questionnaires
total = 33
Main motivation of non-use
not interested
1 (3.0)
fear of economic losses
4 (12.1)
lack of Vet able to prescribe
7 (21.2)
scientific uncertainties
3 (9.1)
none of these
18 (54.6)
CAVM knowledge from my Vet would be
very useful
7 (21.2)
useful
12 (36.4)
mildly useful
9 (27.3)
useless
1(3.0)
absolutely useless
I don’t know
4 (12.1)
CAVM = Complementary and Alternative Veterinary Medicine; na = no answer; For variables with > 1

category, rounding may result in percentages that do not sum to 100 within the same question.
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ethnoveterinary research

7.1 Summary

Background: The EC Regulation for Organic Farming states that phytotherapeutic products should be
preferentially used to treat organic livestock. In spite of the high importance of organic livestock in
Europe, primarily ruminants, almost no phytotherapeutic product is registered today for livestock.
Also, information regarding veterinary phytotherapy is rare. The aim of this paper is to find
approaches in European ethnoveterinary medicine (EuEVM) to address health problems of organic
ruminants in European production.
Materials and Methods: A systematic review of ethno-bio-medicinal papers was conducted with the
aid of the Scopus database, and 75 papers, all in English, from European countries were analysed
regarding ethnoveterinary information.
Results: A total of 590 plant species referring to 102 different plant families are reported as used for
animal treatment, with Asteraceae, Fabaceae and Lamiaceae being most important families. Some
plant species (e.g. mallow, chamomile, wormwood) showed correspondence between traditional
use and recent scientific literature. The large number of less studied plant species offers interesting
points for future research, such as white lupin as an antiparasitic herb, and Helleborus spp. as
potential immunostimulatory agent.
Conclusions: In general, EuEVM provides interesting entries for treatment of gastrointestinal and
dermatological disorders, and parasitosis. Findings regarding disorders of female genital or
respiratory tract are less consistent. Nevertheless, EuEVM offers a solid basis for stimulating
research in veterinary phytotherapy in Europe with a perspective to solve animal health problems in
organic ruminant production.
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7.2 Introduction

Sales of organic products continue to rise, with an actual global demand that is today 170 times
higher than ten years ago [1]. Organic agriculture is practiced in 160 countries on a total of 37.2
million hectares of agricultural land (0.86% worldwide). Of that, 29% is in Europe (5.4% of all
European agricultural land). Detailed data concerning European organic livestock are still lacking [1].
However, out of all organic livestock, cattle and sheep are the most important species, with nearly
3% of the total EU livestock population [2]. Organic pigs represented lower portions, with less than
1% of the total EU livestock in most of the EU Member States [2].
As in non-organic production, mastitis, metabolic disorders, endo- and ecto-parasitites (especially in
young stock) are major problems in organic dairy or beef herds [3-5]. Also, claw and sole disorders,
such as interdigital phlegmon, acute haemorrhage and sole ulcers constitute major problems in
organic and non-organic dairy herds [4, 6]. In sheep production parasitism seems to be the main
problem, at least in young animals [3, 4, 7].
Considering the high amount of veterinary antimicrobials used each year to treat livestock in EU
(4’802 tonnes of active ingredient) [8], and the possibility of cross-resistance between human and
animal pathogens [9, 10], alternatives to treat veterinary infectious diseases such as diarrhoea and
respiratory afflictions are urgently needed.
Medicinal plants may be considered as one of the most important alternatives to treat organic
livestock. The EC Regulation for organic farming states that “phytotherapeutic products […] shall be
used in preference to chemically-synthesised allopathic veterinary treatment or antibiotics” [11].
Nevertheless, allopathic drugs like antimicrobials and antiparasitics are still used in organic farming,
with certain restrictions requested by the EC Regulation for organic farming and with considerable
economic losses due to the doubled withdrawal period [12, 13]. Reliable and scientifically sound
alternatives are largely lacking at the moment [14, 15].
Very few phytotherapeutic products are currently registered for the treatment of livestock.
Nowadays, scientific literature relies on few books or manuals regarding veterinary phytotherapy
(VB) [16, 17], but clinical data in animals are few, and many uses have been adapted from human
phytotherapy [16]. Further sources of information might be historical books, or ethnoveterinary
knowledge from Asia and Africa where medicinal plant use has a continued tradition in veterinary
medicine, and findings of recent ethnoveterinary research in Europe [18]. According to McCorkle
[19], ethnoveterinary research is “the systematic investigation and application of folk veterinary
knowledge, theory and practice”. The traditional use of plants has been investigated in some parts of
Europe [20-25]. Homemade herbal remedies, handed down over generations, may be a useful
therapeutic alternative for treatment of livestock [9, 26], in particular on certified organic farms [22,
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24, 27, 28]. Although reviews regarding ethnoveterinary medicine (EVM) exist from other parts of
the world [20, 29] and for European ethnomedicine [30], a comprehensive overview on EVM in
Europe is still lacking.
Taking into account the ruminant-focused structure of European organic livestock production, main
health problems and, close connected to this, the reasons for the use of antimicrobials and
antiparasitics, the aim of our paper is to analyse previous findings from EVM research in solving
inflammatory and infectious diseases (respiratory, gastrointestinal and female genital tract including
mastitis), claw disorders and parasitosis of ruminants.

7.3 Materials and methods

2.1 Selection of scientific publications

This review was based upon field studies conducted in European countries, and published in English in peer reviewed
journals during the period between 1990 and 2013, and indexed by Scopus [31]. The search terms were selected from
keyword

indices

of

ethnomedicinal/botanical

major

journals

(J

Ethnopharmacol, J Ethnobio Ethnomed) and
were

matched

with

the

Scopus

fields

“Abstract”, “title”, “keywords” and “text”:
(ethno* OR tradition* OR folk) AND (veterinar*
OR animal OR livestock OR farm* OR sheep OR
goat OR cattle OR cow OR pig OR calv* OR
poultry) AND (plant OR herb* OR phyto*), and
were matched with each country of the
European Union, including candidate and
affiliated countries (Albania, Austria, Belgium,
Bosnia and Herzegovina, Bulgaria, Croatia,
Cyprus, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary,
Kosovo, Iceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Montenegro, Netherlands,
Poland, Portugal, Romania, Serbia, Slovakia,
Slovenia, Spain, Sweden, Switzerland, the
former

Yugoslav

Republic

of

Macedonia,

Turkey, United Kingdom) . From this first search
we collected 8822 titles, which were reduced to
a final set of 75 publications [20-23, 32-102] by

Figure 7-1- Process of paper selection. Hand Selection A: Selection
based on headlines and abstracts; Hand Selection B: Selection based
of predefined criteria: a first step was a selection on the entire paper, all papers where included which presented at
least one plant species unambiguous connected to a veterinary use;
based on headlines and abstracts, the following
EEVR = European Ethnoveterinary recipe.
a two-step process (Fig.5-1) on the basis of a set
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one was based on the entire paper. We only considered ethnoveterinary, ethnopharmacological, ethnomedicinal and
ethnobotanical papers containing information on at least one plant species which was unambiguously linked to a
veterinary use. Information from review papers were only included in our dataset if they did not refer to papers already
included in our search. Zootherapeuticals as well as plant species which were reported as toxic or as main components of
the basic ration were not included in our dataset.

2.2 Data collection
From each paper we collected, if available, information on plant species which were unambiguously
directed to veterinary use: 1) plant parts used (aerial part, bark, branches/stems, flower, flowered
aerial part, fruits/seeds/berries, leaves, roots/bulb, whole plant, whole plant without roots, others),
2) animal species treated, 3) age classification of the treated animal (adult, young) and 4)
therapeutic use. Animals are reported at species level, except for “equine” (horse, mule, asses) and
“poultry” (lying hens and broilers, turkeys). The term “Cattle” includes also oxen and buffalos, while
“small ruminants” was defined as sheep and goats. For the classification of the indication we used
the “Anatomical Therapeutic Chemical Classification System for veterinary medicinal products”
(ATCvet) [103]. Beside the ATCvet code the concept of “food as medicine”[104] brought us to
include also any feed additive if it was clearly directed to one or more animal species. In cases
where no information for one of the above categories could be found, we classified it as
“information not available”.
Plants family assignment followed the APG III classification (Angiosperm Phylogeny Group III) [105],
and sub-species were included where applicable. Abbreviations for country names were according
to ISO 3166-1 alpha-2 codes [106].
2.3 Definition of European ethnoveterinary recipe (EEVR)
In our outcomes each individual combination of “scientific paper” x “plant species unambiguously
directed to veterinary use” x “plant part used” x “animal species treated” x “age classification of the
animal” x “ATCvet code indication” x “ATCvet sub-code indication” was denominated as one
“European ethnoveterinary recipe” (EEVR). For example, if a Malva sylvestris L. infusion of leaves
was described for dermatological use in adult cattle in one study, it was considered as a different
EEVR if addressed to a different animal species, or to a different age classifications of the same
animal species in the same study. The same classification was applied if a different plant part of the
same species was described.
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7.4 Results

Ethnoveterinary data are available for 12 of the 37 European countries included in the survey. The
most comprehensive data were available from Italy, Spain and Turkey (Fig. 2). In total we identified
2688 EEVR (Additional Document I; Table 1).
3.1 Reported plants
A total of 590 plant species referring to 102 different plant families were found as used for animal
treatment. Asteraceae, Fabaceae and Lamiaceae were most relevant families with more than 100
EEVR each. The first ten most often mentioned plant species represented 15% of total EEVR: Malva
sylvestris L. (83 EEVR, 3%), Vitis vinifera L. (70 EEVR, 3%), Urtica dioica L. (50 EEVR, 2%), Allium
sativum L. (43 EEVR, 2%), Olea europeae L. (37 EEVR, 1%), Sambucus nigra L. (34 EEVR, 1%),
Matricaria chamomilla L. (33 EEVR, 1%), Hypericum perforatum L. (29 EEVR, 1%), Fraxinus ornus L.
(28 EEVR, 1%; Additional Document II).
Plant parts most often used were aerial parts (391 EEVR), followed by leaves (370 EEVR), fruits,
seeds, and berries (309 EEVR). However, in almost one third of cases (858 EEVR) no plant part was
described by the authors of the papers.
3.2 Treatments of Animals
The most frequently treated animals were ruminants in general (1115 EEVR – 44% of total EEVR),
with cattle (652 EEVR), small ruminants (441 EEVR), and not specified ruminants (22 EEVR). In
decreasing order, the following animal species treated were: equine (290 EEVR – 11%), pigs (188
EEVR – 7%), poultry (162 EEVR – 6%), and rabbits (93 EEVR – 3%). The category of “other” (total of
98 EEVR, 4%) included all other livestock species, plus dogs and cats. In one quarter of cases the
treatment was not explicitly directed to a specific animal species in the finally selected papers (684
EEVR 25%).
In 97% of EEVR the age of target animal species was not explicitly reported, but some exceptions
were found. In particular, European ethnoveterinary authors reported 90 EEVR explicitly (3%) for
young and 5 EEVR for adult animals.
We focused mainly on EEVR closely linked to a classification according to the ATCvet-code (EEVRT:
1931; Additional Document III), excluding feed additives (347 EEVR), not further specified veterinary
indications (313 EEVR), and indications that were not clearly connected with an ATCvet code (126
EEVR).
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In the finally selected papers, we could relate 1931 EEVRT to 11 different ATCvet codes: the
indication of alimentary tract and metabolism (QA) was addressed by 532 EEVRT (28%),
dermatological (QD) by 441 EEVRT (23%) and genito-urinary system and sex hormones (QG) by 308
EEVRT (16%). These 3 codes represented about two thirds of all EEVRT (Fig. 3). Approximately half of
the EEVRT were also related to a more specific sub-code of ATCvet (1023 EEVRT, 53%). Most
frequently cited plants related to our main indications and sub-indications are summarized in Table
2.
Figure 5-3. Distribution of European
ethnoveterinary recipes according to veterinary
therapeutic indications of the Anatomical
Therapeutic Chemical Classification system for
veterinary medicinal products (EEVRT) (ATC-vet
codes: QA = Alimentary tract and metabolism;
QC = Cardiovascular system; QD =
Dermatologicals; QG = Genito urinary system
and sex hormones; QJ = Antiinfectives for
systemic use; QL = Antineoplastic and
immunomodulating agents; QM = Musculoskeletal system; QN = Nervous system; QP =
Antiparasitic products, insecticides and
repellents; QR = Respiratory system; QS =
Sensory organs; in brackets: number of EEVRT
per ACTvet code; Percentage referred to a total
of 1931 EEVRT).

7.5 Discussion

Considering the growing importance of European organic livestock production, in particular
ruminants, and the priority of phytotherapy for the treatment of organic livestock [1, 2, 107],
solutions might be found in European ethnoveterinary medicine (EuEVM). Surveys with more or less
extensive ethnoveterinary information have been conducted only for a small number of European
countries. A total of 2688 European ethnoveterinary recipes (EEVR) were extracted from 75 original
papers. Some 1931 of them contained therapeutic indications (EEVRT), which were classified
according to the international “Anatomical Therapeutic Chemical Classification System for veterinary
medicinal products” (ATCvet). Focus of our review were diseases with a high relevance for organic
ruminants, and/or closely connected to the use of antimicrobials and antiparasitics, namely
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infectious diseases of gastrointestinal, respiratory and female genital system (including mastitis),
claw disorders and parasitosis.
Even if, according to Quave et al. [30], some less accessible studies could be important for the
understanding of local traditional knowledge, we analyzed only peer reviewed papers written in
English, since they represent widely accessible knowledge for the scientific community,
veterinarians, and pharmaceutical companies. However, we are aware that ethnoveterinary
information might be contained in not scientific sources, might be published elsewhere or in other
languages: if further reviews would made such sources available to peer-reviewed research it would
be a great contribution to scientific knowledge.
Among European countries, Italy is strongly represented in this survey, with a total of 38 papers and
almost two third of all EEVR, while other countries are represented by only one paper (AT, AL, CH,
CY, HU, MK) and, in some cases, by a single EEVR (MK). This underlines the necessity of further
ethnoveterinary research, specifically in central-northern and Eastern Europe.
Due to the broad spectrum of study designs, and inconsistent or even missing data, detailed
information regarding the use of medicinal plant for veterinary purpose were not available in most
publications. Even though preparation and way of administration might influence therapeutic
efficacy strongly, fragmentary instructions are reported for less than a half of EEVR. Only few papers
focused on EVM [22, 35, 37, 38, 42, 52, 57, 81, 98, 101]. Since ethno-bio-medicinal surveys are
conducted usually in rural areas where are likely to be farm animals, it would be helpful to ask also
for veterinary treatment during further investigation, enriching European ethnoveterinary
knowledge. From the spectrum of plant species reported in the surveyed publications we discuss in
the following selected, very common (high number of EEVRT) and/or widely used (high number of
referring papers or countries) plants for important ATCvet codes: alimentary tract and metabolism
(QA); drugs for functional gastrointestinal disorders (QA03); antidiarrheals, intestinal antiinflammatory/antiinfective agents (QA07); dermatologicals (QD); preparations for treatment of
wounds and ulcers (QD03); products for the treatment of claws and hoofs (QD51); genitourinary
system and sex hormones (QG); gynecological antiinfectives and antiseptic (QG01); products for
teats and udder (QG52); antiparasitics products, insecticides and repellents (QP); anthelmintics
(QP52); ectoparasiticides, insecticides and repellents (QP53); respiratory system (QR) to discuss the
meaningfulness of their use in the context of current pharmacological knowledge, and human and
veterinary clinical trials and empirical studies (Table 3).
4.1 Gastrointestinal disorders (QA - 532 EEVRT, 60 plant families, 205 plant species)
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Diseases of the gastrointestinal tract were the main focus of EuEVM, with 28% of all EEVRT. Malva
sylvestris L. (26 EEVRT), Vitis vinifera L. and Matricaria chamomilla L. were the most widely used
species. Vitis vinifera L. is not discussed further, given the difficulties of distinguishing between uses
as herbal drug, as an alcoholic product, or as source for vinegar for its acidic properties. Functional
gastrointestinal disorders (QA03) and antidiarrheals, intestinal anti-inflammatory/antiinfective
agents (QA07) were our main focus.
Mallow (Malva sylvestris L.)
Mucilaginous heteropolysaccharides are the major components responsible for mallow therapeutic
effects and are found mainly in leaves (6.0-7.2%), flowers (3,8-7,3%) and roots (7,5%) [108]. Leaves
and aerial parts, were mostly used in oral administration, and were considered as helpful in various
digestive disturbances, such as abdominal colic, tympanism, for reactivation of rumination in small
and large ruminants, generic digestive problems, diarrhoea, and constipation. Mallow was often
cited as functional gastrointestinal (QA03) agent for ruminants (6 EEVRT), and as general
gastrointestinal (QA) agent (26 EEVRT) in a total of 12 Italian and Spanish publications. Mallow is a
well-known medicinal plant, but its use in livestock and especially in rumen complaints should be
further investigated.
Chamomile (Matricaria chamomilla L.)
The major constituents of chamomile flowers are a sesquiterpene-containing essential oil, and
flavones [109]. Chamomile flowers and aerial part were used in EuEVM mainly as decoction or
infusion for the treatment of digestive problems in livestock and colic pain. The uses are
corroborated by scientific literature and veterinary phytotherapy text books and manuals (VB) [16,
17, 109]. However, no scientific data are available regarding its administration in ruminants, and
clinical research would be helpful to establish effective dosages.
Other plants
Apart from Mercurialis annua L which is traditionally used as an anti-constipation agent, probably
due to its toxic properties [110], several plant species seem to be promising gastrointestinal (QA)
agents.
EuEVM plants, such as wormwood (Artemisia absinthium L.), elderberry (Sambucus nigra L.), yarrow
(Achillea millefolium L.) and lineseed (Linum usitatissimum L. seeds), may be effective for the
treatment of gastrointestinal disorders such as colic, impaired digestion, tympany and meteorism.
On the one hand, they are already well-known in human phytotherapy for treatment of similar
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complaints [109] and, on the other hand, some of this plants have also been mentioned in VB [16,
17]. Yarrow, has been reported in 4 different countries (ES, IT, RO, RS), and these reports are
corroborated by pharmacological and human clinical research [111-113]. This herbal drug could be
interesting as a functional gastrointestinal (QA03) and, possibly, antidiarrheals, intestinal antiinflammatory/antiinfective (QA07) agent.
On the other hand, pharmacological data regarding possible uses in the context of gastrointestinal
disorders are lacking for some plants, such as Salix alba L. (mainly branches and leaves). According
to EuEVM reports from Turkey and Italy, chewing of willow in sheep increases salivary production
[114], which in turn could lead to reactivation of rumination. However, these reports need to be
substantiated by further pharmacological research. The same applies for garlic (Allium sativum L.),
most commonly known as antiparasitics (QP), but reported from EVM in Italy also as gastrointestinal
(QA) agent. Garlic was recently tested in sheep for improvement of digestion [115], but more basic
research is needed here to substantiate this use.
Regarding anti-diarrheals, EuEVM suggest a wide spectrum of different plants, without a consistent
repetition of same species. Quercus ilex L. and Hordeum vulgare L. are potentially useful for the
purpose due to presence of tannins [116-118], but better phytochemical knowledge and
standardized preparations are needed for clinical trials in ruminants.
4.2 Dermatological disorders (QD – 441 EEVRT, 60 plant families, 190 plant species)
A considerable percentage of EEVRT (23%) was directed to dermatological diseases. It seems quite
common for farmers to treat these easily visible disorders without recurring to a veterinary which
might lead to a more frequent generational transfer. Plant species mentioned for dermatological
disorders (QD), and in particularly preparations for treatment of wounds and ulcers (QD03), may
have a potential to treat claw disorders.
EuEVM reports three plants against cattle ringworm (QD01). Of these, Ilex aquifulium L. and
Rhamnus catharticus L. seem to have a more ritual use, while Lupinus albus L. is the only plant
directly administered to the skin. Although cattle ringworm is not as major veterinary problem, it
remains an important zoonotic fungal infection which requires therapeutic intervention [119].
Scrophularia canina L.
EuEVM reports this plant species frequently for dermatological disorders, both as preparation for
treatment of wounds and ulcers (QD03) and product for the treatment of claws and hoofs (QD51).
There is little published data, and one can only speculate that iridoid glycosides present in the
Scrophulariaceae family may play a role as active principles [120-122].
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Aleppo Pine resin (Pinus halepensis L.)
According to recent studies, there is some scientific basis for the traditional use of conifer resins for
treatment of wounds and ulcers [123-125]. Aleppo pine (needles, twigs and buds) possesses
antibacterial activity against different bacterial pathogens [126]. These studies may justify the use of
Aleppo pine resin in EuEVM as QD03 (preparation for treatment of wounds and ulcers), and of
macerated buds for treatment of claws (QD51).
Other plants
Broadleaf Plantain (Plantago major L.) was also frequently cited in EuEVM as a vulnerary herb
(QD03). VB and phytochemical research seems to corroborate this use. Thus, a specific veterinary
evaluation would be indicated [17, 127]. The same applies for mallow and St.John’s wort (Hypericum
perforatum L.), which are both well known in EuEVM, and also documented in scientific literature as
functional gastrointestinal

(QA03) agents [16, 108, 128-131]. However, research into veterinary

uses is still lacking. Also, studies for the use of these plants as a product for the treatment of claws
and hoofs (QD51) should be conducted.
4.3 Disorders of female genital and udder (QG – 308 EEVRT, 53 plant families, 150 plant species)
Mastitis and genital internal infections occur mostly after calving, and represent a considerable
economic loss for organic dairy herds, considering that the withdrawal period after a treatment with
antibiotics is doubled as compared to conventional farming. [107, 132-134]. Replacement by herbal
preparations could be helpful. Although 62 EEVRT are reffered to subcode QG52 (products for teats
and udder), none of all QG plant species received a particularly high number of citations in EuEVM
(Additional Document III).
4.3.1. Internal female genital organs
Mallow is used in Spain as an antiinfective and antiseptic after delivery (QG01 - 10 EEVRT), while in
Italy mallow decoction is used to expel the placenta after giving birth (QG02 - 3 EEVRT). In both
cases, a decoction or infusion is orally administered to treat animals. Further research is needed to
substantiate this particular use of mallow.
4.3.2 Mastitis
Use of mallow as a topical agent on udder skin may be justified its emollient properties, and
antibacterial

effect

against

mastitis-causing

pathogens

(Staphylococcus

aureus

and

S.

Treatment of organic livestock with medicinal plants: a systematic review of European
ethnoveterinary research
agalactiae)[109, 135]. Veterinary clinical research is needed to investigate whether

topical

application may mitigate intramammary infection. The same is true for St. John’s wort which is also
topically used, and possesses distinct anti-bacterial and anti-inflammatory properties [17, 136, 137].
4.4 Respiratory diseases (QR – 114 EEVRT, 29 plant families, 67 plant species)
Respiratory diseases are not the main issue in organic dairy farming, but they are largely responsible
for the use of antibiotics in conventional farms [15, 138], and in other livestock species such as
poultry and pigs [15].
Mallow and chamomile are most frequently reported in EuEVM as respiratory (QR) agents. Their use
may be justified by their antimicrobial properties, but further studies should specifically address
effects on the respiratory tract. In humans, inhalation of chamomile oil shows beneficial properties
[139].
Widespread use of Helleborus ssp. in EuEVM is surprising if one considers the distinct toxicity of
cardiac glycosides contained in the plants [140]. In Italy, Romania, Serbia and Turkey a root or
branch of Helleborus spp. is inserted under the skin of sick animals to treat respiratory promlems.
The use of Hellborus as an immunostimulating drug has been reported [141, 142], but further
research is needed for this traditional use.
4.5 Antiparasitic products (QP – 278 EEVRT, 49 plant families, 111 plant species)
Annual expenditures for treatment of ruminants in Europe with anthelmintics amount to
approximately 53 mio € [143]. Increasing resistance drugs to current drugs requires alternative
solutions both in conventional and organic farming [15]. Moreover, gastrointestinal parasites are a
potentially serious threat especially to organic sheep and goat production [12, 15].
Garlic (Allium sativum L.)
The effects of garlic bulbs are well-known in EuEVM (19 EEVRT). Activity on different endoparasites
has been shown, both in vitro and in vivo (round and flatworm, flagellates) [144-148]. Topical
application of garlic also showed some activity against chicken mites [149]. Allium sativum L. is
mentioned as anthelmintic (QP52) in VB as endoparasitic [16], but more research is needed [150]
and, in particular, clinical veterinary trials.
Wormwood (Artemisia absinthium L.)
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Arial parts and leaves of wormwood are used in EuEVM against ecto- and endoparasites, mainly in
cattle. In vitro and in vivo data suggest that wormwood is effective as anthelmintic (QP52) [151,
152], but its use as ectoparasitic or repellent agent (QP53) needs to be substantiated [153].
Other plants
EuEVM indicates some further interesting although less known antiparasitics plant, with white lupin
(Lupinus albus L.), and cade (Juniperus oxicedrus L.) as most promising agents against ectoparasites
(QP53). Seeds of white lupins are boiled and applied onto the skin of animals, probably due the
richness in alkaloids of the bitter varieties of this plant (e.g. lupanin)[154], and are reportedly
effective as crop parasite repellent and aphicide [155, 156]. Cade essential oil was found to be
effective against poultry red mites [157]. Cultivated tobacco (Nicotiana tabacum L.) is also used
against ectoparasites (QP53). Given the pharmacological and toxicological properties of its major
alkaloid, nicotine [158], further studies are needed to clarify if a safe use of this plant might be
possible. Infusions of branches, leaves and flowers of Fraxinus ornus L. are used in Italian EVM
against ectoparasites and diarrhea. Anti-coccidial properties have been demonstrated in broilers
[159], but the use in QP52 (anthelmintics) and QP53 (ectoparasites) indications requires further
investigation. Ruta chalepensis L. and Ruta graveolens L. are used in EuEVM as antiparasitic herbs
(QP - 9 EEVRT each). R. chalepensis is mainly used against endoparasites in ruminants (6 EEVRT).
There is preliminary evidence, especially regarding their possible use in endoparasitosis (QP52)
[160], but further studies are needed, especially regarding their metabolization in the rumen.

7.6 Conclusion

This systematic review highlights the relevance of research in European ethnoveterinary medicine
(EuEVM) as a source of information in view of a diversification and substantiation of medicinal plant
use in the treatment of organic livestock. Even though large areas of Europe remain to be mapped
for their traditional ethnoveterinary knowledge, or at least their information are not available in
English peer-reviewed journals, an impressive number of plant species has already been
repertorized. EuEVM may provide promising and new starting points for the treatment of
gastrointestinal and dermatological disorders, and parasitosis. With regard to female genital and
respiratory disorders, our findings were less consistent. For a series of plant species (e.g. mallow,
chamomile, wormwood) good correspondence was seen between traditional ethnoveterinary uses
and scientific evidence based on pharmacological and (human) clinical research. A number of lesser
studied plants may offer promising starting points for future research, such as white lupin as a
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potential antiparasitic agent. We hope that this review will stimulate further ethnoveterinary
research, particularly in central-eastern and northern Europe, and clinical research in livestock with
promising plant species, in a larger effort to re-establish veterinary phytotherapy as an integral part
of sustainable treatments for health problems in organic and maybe even in non-organic livestock.
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List of additional documents for:
Treatment of organic livestock with medicinal plants: a systematic review of European ethnoveterinary research

Additional documents: (free available online on http://www.karger.com/Journal/Issue/262409)
Additional Document I European ethnoveterinary recipes
Additional Document II European ethnoveterinary recipes (EEVR) and European ethnoveterinary recipes according to veterinary therapeutic indications of
the Anatomical Therapeutic Chemical Classification system for veterinary medicinal products (EEVRT) per plant species and plant families.
Additional Document III Plant species per therapeutic indications and number of European ethnoveterinary recipes according to veterinary therapeutic
indications of the Anatomical Therapeutic Chemical Classification system for veterinary medicinal products (EEVRT)
Figures:
Figure 1 Process of paper selection. Hand Selection A: Selection based on headlines and abstracts; Hand Selection B: Selection based on the entire paper, all
papers where included which presented at least one plant species unambiguous connected to a veterinary use; EEVR = European Ethnoveterinary recipe. (in
the text)
Figure 2 European map of ethnoveterinary research (AL: Albania; AT: Austria; CH: Switzerland; CR: Croatia; CY: Cyprus; RO: Romania; IT: Italy; MK:
Macedonia; RS: Serbia; TR: Turkey).
Figure 3 Distribution of European ethnoveterinary recipes according to veterinary therapeutic indications of the Anatomical Therapeutic Chemical
Classification system for veterinary medicinal products (EEVRT) (ATC-vet codes: QA = Alimentary tract and metabolism; QC = Cardiovascular system; QD =
Dermatologicals; QG = Genito urinary system and sex hormones; QJ = Antiinfectives for systemic use; QL = Antineoplastic and immunomodulating agents;
QM = Musculo-skeletal system; QN = Nervous system; QP = Antiparasitic products, insecticides and repellents; QR = Respiratory system; QS = Sensory
organs; in brackets: number of EEVRT per ACTvet code; Percentage referred to a total of 1931 EEVRT). (in the text)
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Tables:
Table 1 – Use classification, plants, and target animal species of European ethnoveterinary recipes (EEVR)
Table 2: Plant species most frequently mentioned as ingredient of European ethnoveterinary recipes linked to a classification according to the ATCvetcode1 (EEVRT3) their number of referring papers and countries
Table 3 –Selected plant species frequently mentioned as ingredient of European ethnoveterinary recipes, and their levels of pharmacological and
therapeutic evidence1
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Figure 2 European map of ethnoveterinary research (AL: Albania; AT: Austria; CH: Switzerland; CR: Croatia; CY: Cyprus; RO: Romania; IT: Italy; MK:
Macedonia; RS: Serbia; TR: Turkey).
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Table 1 – Use classification, plants, and target animal species of European ethnoveterinary recipes (EEVR)
ATCvet

QA

QC

QD

QG

Sub
ATCvet

Total
EEVR

Plant
families

Plant
species

Target animal species (number of EEVR)

Number of
papers

Cattle*

Small
rum.

Pig

Poultry

Equine

Rabbit

All spp

Others

nf

all
nf
QA01
QA03
QA04
QA05
QA06
QA07
QA12
all
nf
QC02
QC03
all
nf
QD01
QD03
QD08
QD51
all
nf
QG01

532
247
16
112
1
10
54
91
1
28
3
1
24
441
198
14
193
4
32
308
95
38

60
52
7
29
1
7
20
28
1
12
2
1
9
60
52
11
42
4
12
53
32
15

205
145
7
51
1
7
26
49
1
17
2
1
14
190
126
11
96
4
17
150
65
21

206
89
5
57
16
39
9
1
8
114
50
4
50
1
9
133
39
30

87
26
4
28
3
13
13
4
4
50
16
18
1
15
55
15
-

30
19
1
3
7
21
11
10
11
3
5

24
12
1
2
3
6
2
2
17
13
-

38
24
3
5
3
3
3
3
89
48
34
7
4
1
1

15
12
2
1
3
1
2
6
-

22
10
4
8
12
1
11
1
-

6
6
2
1
7
1
6
24
11
5
8
4
3
-

104
62
2
10
1
5
10
13
1
5
2
3
126
58
3
62
2
1
77
21
2

43
24
5
19
1
7
14
23
1
10
2
1
7
46
26
6
36
3
12
38
8
6

QG02

66

27

42

23

20

-

-

-

1

1

-

21

13

QG03

18

13

14

4

4

2

4

-

1

-

1

2

11
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QJ

QL
QM

QN

QP

QR

QS

NF

QG04
QG52
all
nf
QJ05
all
nf
all
nf
QM01
QM02
all
nf
QN02
QN05
all
nf
QP51
QP52
QP53
all
nf
QR02
QR05
all
nf
QS01

25
66
59
51
8
1
1
95
85
1
9
45
32
12
1
278
107
1
67
103
114
83
1
30
30
6
24
289

13
25
23
18
6
1
1
31
30
1
5
21
15
11
1
49
34
1
22
26
29
25
1
13
12
6
9
68

22
42
38
32
7
1
1
55
52
1
6
31
20
11
1
111
68
1
32
48
67
50
1
21
23
6
18
183

3
34
5
5
1
1
21
17
1
3
6
4
2
56
14
24
18
27
23
4
7
1
6
31

2
14
12
12
18
18
8
6
2
44
14
12
18
14
10
4
6
2
4
31

1
11
9
2
2
2
8
2
6
1
1
18

10
10
1
1
41
21
1
4
15
7
5
2
18

2
8
7
1
19
18
1
10
9
1
32
13
13
6
24
24
7
7
15

1
3
2
2
4
4
2
2
8

3
1
2
4
1
3
2
2
3

6
2
3
3
2
1
1
1
17
5
5
7
3
3
2
2
8

17
14
5
4
1
31
29
2
17
9
7
1
72
38
8
26
34
18
1
15
8
3
5
158

7
25
20
16
6
1
1
16
14
1
4
13
6
8
1
43
13
1
20
30
24
18
1
12
13
2
11
20
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feed
348
47
169
39
76
73
40
28
48
5
18
27
27
additives
Other
120
28
64
19
36
13
2
13
5
7
4
20
32
indications
TOTAL
2688
102
590
652
441
188
162
290
93
58
98
684
75
ATCvet = Anatomical Therapeutic Chemical Classification System for veterinary medicinal products; EEVR = European ethnoveterinary recepy; All spp. =
Treatment clearly directed to all animal species; Others = other animal species (e.g. dog, cat); QA = Alimentary tract and metabolism; QA01 = Stomatological
preparation; QA03 = Drugs for functional gastrointestinal disorders; QA04 = Antiemetics and antinauseants; QA05 = Bile and liver therapy; QA06 = Drugs for
constipation; QA07 = Antidiarrheals, intestinal anti-inflammatory/antiinfective agents; QA12 Mineral supplements; QC = Cardiovascular system; QC03 =
Diuretics; QD = Dermatologicals; QD01 = Antifungals for dermatological use; QD03 = Preparation for treatment of wounds and ulcers; QD08 = Antiseptic and
disinfectants; QD51 = Products for the treatment of claws and hoofs; QG = Genito urinary system and sex hormones; QG01 = Gynecological antiinfectives
and antiseptics; QG02 = Other gynecologicals; QG03 = Sex hormones and modulators of the genital system; QG04 = Urologicals; QG52 = Products for teats
and udder; QJ = Antiinfectives for systemic use; QL = Antineoplastic and immunomodulating agents; QM = Musculo-skeletal system; QM01 =
Antiinflammatory and antirheumatic products; QM02 = Topical products for joint and muscular pain; QN = Nervous system; QN02 = Analgesics; QN05 =
Psycholeptics; QP = Antiparasitic products, insecticides and repellents; QP52 = Anthelmintics; QP53 = Ectoparaciticides, insecticides and repellents; QR =
Respiratory system; QR05 = Cough and cold preparations; QS = Sensory organs; QS01 = Opthalmologicals; NF = Not further specified; Feed additives = Feed,
fodder or feed additives.
* including 22 EEVRT for not further specified ruminants.
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Table 2: Plant species most frequently mentioned as ingredient of European ethnoveterinary recipes linked to a classification
according to the ATCvet-code 1 (EEVRT 3 ) their number of referring papers and countries
ATCvet
code1
QA all

QA03

Description of ATCvet code

ALIMENTARY TRACT AND METABOLISM

DRUGS FOR FUNCTIONAL
GASTROINTESTINAL DISORDERS

Target animal
species 2
Total

Plant species

Malva sylvestris L.

EEV
RT3
26

All ruminants

Vitis vinifera L.
Matricaria chamomilla L.
Salix alba L.
Hordeum vulgare L.
Mercurialis annua L.
Fraxinus ornus L.
Linum usitatissimus L.
Quercus ilex L.
Artemisia absinthium L.
Sambucus nigra L.
Apium nodiflorum (L.) Lag.
Achillea millefolium L.
Cupressus sempervirens L.
Sempervivum tectorum L.
Allium cepa L.
Laurus nobilis L.
Linum strictum L. S.l.
Lycopersicon esculentum Mill.
Olea europeae L.
Allium sativum L.
Ficus carica L.
Oryza sativa L.
Solanum nigrum L.
Ulmus minor Mill.
Vicia faba L.
Salix alba L.

17
15
14
13
12
11
11
10
9
9
8
7
7
7
6
6
6
6
6
5
5
5
5
5
5
11

Total n° of papers : no of paper per country4
[references]; …
12: 3 ES [21, 35, 52]; 9 IT [23, 42, 55, 58, 59, 63,
81, 87, 98]
5: 4 IT [23, 42, 87, 98];1 CR [101];
7: 1 CH [22]; 6 IT [41, 42, 58, 63, 87, 98]
7: 7 IT [23, 58-61, 70, 96, 98]
2: 2 IT [42, 98]
7: 7 IT [23, 44, 48, 55, 61, 87, 88]
5: 5 IT [23, 47, 48, 59, 98]
3: 1 CH [22]; 2 IT [23, 98]
2: 2 ES [21, 52]
6: 1 ES [52]; 5 IT [23, 58, 59, 82, 98]
4: 2 ES [21, 52]; 2 IT [23, 98]
4: 4 IT [23, 42, 82, 98]
6: 1 ES [35], 1 RO [80], 2 IT [84, 99], 1 RS [86]
2: 2 IT [23, 98]
3 : 3 IT [23, 60, 98]
3: 3 IT [42, 58, 98]
2: 1 ES [38]; 1 IT [98]
1: 1 IT [42]
4 : 4 IT [55, 63, 87, 98]
3: 1 ES [37]; 2 IT [42, 98]
1: 1 IT [98]
3: 1 ES [37]; 2 IT [58, 98]
3: 1 ES [21]; 2 IT [23, 98]
2: 2 IT [23, 98]
2: 2 IT [23, 98]
2: 2 IT [42, 98]
5: 4 IT [23, 58, 60, 70]; 1 TR [96]
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QA06

DRUGS FOR CONSTIPATION

All ruminants

QA07

ANTIDIARRHEALS, INTESTINAL ANTIINFLAMMATORY/ANTIINFECTIVE AGENTS
DIURETICS
DERMATOLOGICALS

All ruminants

QC03
QD all

QD03

PREPARATIONS FOR TREATMENT OF
WOUNDS AND ULCERS

Total
Total

Total

62

Malva sylvestris L.
Matricaria chamomilla L.
Mercurialis annua L.
Vitis vinifera L.
Quercus ilex L.

6
6
6
5
7

5: 2 ES [35, 52]; 3 IT [23, 55, 63]
3: 3 IT [42, 63, 87]
3: 3 IT [44, 48, 87]
2: 2 IT [42, 87]
2: 2 ES [21, 52]

Arctosyaphylos uva-ursi (L.)
Scrophularia canina L.
Malva sylvestris L.
Hypericum perforatum L.
Plantago major L. s. l.
Pinus halepensis Miller
Parietaria officinalis L.
Quercus pubescens Willd.
Sambucus nigra L.
Lupinus albus L.
Vitis vinifera L.
Olea europeae L.
Quercus sp.
Triticum aestivum L.
Umbilicus rupestris (Salisb.)
Dandy
Allium sativum L.
Ecballium elaterium (L.) A. Rich.
Equisetum telemateia Ehrh.
Marrubium vulgare L.
Stachys officinalis (L.) Trev.
Ulmus minor Mill.
Malva sylvestris L.

6
19
16
14
14
9
8
8
8
7
7
6
6
6
6

1: 1 ES [21]
5: 1 ES [52]; 4 IT [58, 63, 81, 98]
7: 1 CH [22]; 2 ES [35, 52]; 4 IT [42, 56, 63, 98]
8: 1 CH [22]; 3 ES [35, 38, 52]; 4 IT [23, 59, 91, 98]
7: 7 IT [23, 42, 61, 63, 84, 98, 99]
1: 1 IT [23]
3: 3 IT [42, 48, 98]
2: 2 IT [58, 98]
7: 5 IT [23, 42, 49, 56, 98]; 2 TR [50, 69]
4: 4 IT [48, 49, 55, 72]
5: 1 CR [101]; 4 IT [23, 70, 91, 98]
4: 1 ES [21]; 3 IT [42, 56, 98]
1: 1 IT [87]
5: 5 IT [23, 56, 58, 72, 98]
2: 1 ES [52]; 1 IT [42]

5
5
5
5
5
5
11

3: 2 IT [42, 98]; 1 TR [69]
3: 3 IT [87, 88, 98]
2: 2 IT [23, 98]
2: 1 ES [52]; 1 IT [98]
2: 2 IT [23, 98]
4: 3 IT [55, 56, 98]; 1 TR [69]
5: 1 CH [22]; 2 ES [35, 52]; 1 IT [42]

Hypericum perforatum L.
Plantago major L. s. l.

10
9

8: 1 CH [22]; 3 ES [35, 38, 52]; 4 IT [23, 59, 91, 98]
5: 5 IT [23, 42, 61, 84, 99]
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PRODUCTS FOR THE TREATMENT OF CLAWS
AND HOOFS

Total

Scrophularia canina L.
Umbilicus rupestris (Salisb.)
Dandy
Pinus halepensis Miller

GENITO URINARY SYSTEM AND SEX
HORMONES

Total

Scrophularia canina L.
Teucrium chamaedrys L.
Malva sylvestris L.

4
4
21

3: 1 ES [52]; 2 IT [63, 81]
1: 1 IT [23]
5: 1 ES [21]; 4 IT [23, 75, 87, 98]

GYNECOLOGICAL ANTIINFECTIVES AND
ANTISEPTICS

Total

Vitis vinifera L.
Urtica dioica L.
Parietaria diffusa M. Et K.
Hedera helix L. S. L.
Matricaria chamomilla L.
Mercurialis annua L.
Avena sativa L.
Triticum aestivum L.
Foeniculum vulgare Mill.
Hypericum perforatum L.
Malva sylvestris L.

14
11
10
8
8
7
6
6
5
5
10

5: 5 IT [23, 42, 55, 87, 98]
4: 4 IT [23, 41, 48, 98]
3: 1 ES [21]; 2 IT [23, 98]
4: 1 ES [52]; 3 IT [23, 42, 61]
3: 3 IT [44, 61, 98]
3: 3 IT [23, 87, 98]
3: 3 IT [23, 87, 98]
2: 1 ES [21]; 1 IT [59]
3: 1 ES [21]; 2 IT [23, 98]
4: 1 CH [22]; 1 ES [38]; 1 IT [93]; 1 TR [89]
1: 1 ES [21]

QG52

PRODUCTS FOR TEATS AND UDDER

Cattle

QP

ANTIPARASITIC PRODUCTS, INSECTICIDES
AND REPELLENTS

Total

Parietaria diffusa M. et K.
Vitis vinifera L.
Malva sylvestris L.
Hypericum perforatum L.
Allium sativum L.

6
7
4
3
19

1 : 1 ES [21]
2: 2 IT [23, 42]
4: 1 ES [21]; 3 IT [23, 56, 75]
2: 1 IT [93]; 1 TR [89]
8: 1 ES [38]; 7 IT [23, 42, 56, 57, 63, 87, 98]

Lupinus albus L.
Artemisia absinthium L.
Olea europeae L.
Ruta chalapensis L.
Ruta graveolens L.

13
12
9
9
9

6: 1 ES [52]; 5 IT [23, 55, 57, 87, 98]
7: 6 IT [23, 57, 74, 84, 98, 99]; 1 RS [64]
5: 1 ES [21]; 4 IT [42, 59, 61, 98]
4: 3 ES [21, 37, 38]; 1 IT [61]
4: 4 IT [57, 63, 70, 98]

QD51

QG

QG01

9
6

3: 1 ES [52]; 2 IT [58, 63]
2: 1 ES [52]; 1 IT [42]

4

1: 1 IT [23]
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QP52

ANTHELMINTICS

All ruminants

QP53

ECTOPARACITICIDES, INSECTICIDES AND
REPELLENTS

Cattle

Small
ruminants

Poultry

QR all

RESPIRATORY SYSTEM

Total

QR05

COUGH AND COLD PREPARATIONS

Total

QS01

OPHTHALMOLOGICALS

Total

64

Fraxinus ornus L.
Veratrum album L.
Vitis vinifera L.
Juglans regia L.
Juniperus oxycedrus L.
Nicotiana tabacum L.
Calamintha nepeta (L.)
Ruta chalapensis L.
Allium sativum L.
Artemisia absinthium L.

8
7
7
6
6
6
5
6
5
4

3: 3 IT [23, 57, 98]
7: 7 IT [48, 63, 74, 84, 98-100]
4: 1 CR [101]; 1 ES [21]; 2 IT [42, 98]
3: 3 IT [57, 70, 98]
4: 1 ES [37]; 1 IT [98]; 2 TR [66, 102]
4: 4 IT [23, 42, 57, 98]
3: 3 IT [57, 59, 98]
2: 1 ES [38]; 1 IT [61]
3: 1 ES [38]; 2 IT [57, 87]
2: 1 IT [57]; 1 RS [64]

Veratrum album L.
Digitalis thapsi L.

3
2

2: 2 IT [57, 63]
1: 1 ES [52]

Juniperus oxycedrus L.
Nicotiana tabacum L.
Pinus brutia Ten.
Pinus nigra J.F. Arnold
Fraxinus ornus L.
Alnus glutinosa (L.) Gaertner
Sambucus ebulus L.
Helleborus bocconei Ten.
Vitis vinifera L.
Helleborus viridis L.
Malva sylvestris L.
Matricaria chamomilla L.
Vitis vinifera L.
Mentha pulegium L.
Consolida regalis S.F. Gray
Helleborus orientalis Lam.
Nicotiana tabacum L.

2
2
2
2
5
2
2
7
7
5
5
5
4
3
3
2
2

1: 1 TR [66]
1: 1 IT [42]
1: 1 TR [66]
1: 1 TR [66]
1: 1 IT [57]
1: 1 IT [23]
2: 2 IT [23, 72]
4: 4 IT [60, 73, 76, 98]
3: 1 ES [21]; 2 IT [42, 87]
1: 1 IT [98]
3: 1 ES [35]; 2 IT [42, 98]
2: 2 IT [42, 98]
2: 1 ES [21]; 1 IT [87]
1: 1 IT [23]
1: 1 IT [47]
2: 2 TR [69, 96]
1: 1 IT [42]
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1

ATCvet = Anatomical Therapeutic Chemical Classification System for veterinary medicinal products;

2

Target animal species: Total = total of all the EEVRT directed to different animal species; All ruminants = EEVRT directed to cattle, small ruminant or not further specified

ruminant;
3

EEVRT: (“scientific paper” x “plant species unambiguously directed to veterinary use” x “plant part used” x “animal species treated” x “age classification of the animal” x

“ATC vet indication” x “ATC vet sub-indication” (EEVR)) closely linked to a classification according to the ATCvet-code
4

Country: CH = Switzerland; CR = Croatia; RO = Romania; IT = Italy; RS = Serbia; TR = Turkey.
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Table 3–Selected plant species frequently mentioned as ingredient of European ethnoveterinary recipes, and their levels of pharmacological and therapeutic
evidence1
ATCvet
QA all

QA03

Target animal
species
Total

All ruminants

Plant species

EEVRT (n°papers:
n°countries)
26 (12: 2)

Pharmacol.

In vitro

In vivo

+[108]

+[161]

Matricaria
chamomilla L.

15 (7: 2)

+[109]

+[16]

+[162]
+[163]
+[16, 164]

Salix alba L.
Hordeum vulgare
L.
Mercurialis annua
L.
Linum
usitatissimus L.

14 (7: 1)
13 (2: 1)

11 (3: 2)

+[16]
+[109]

Artemisia
absinthium L.

9 (6: 2)

+[171]

Sambucus nigra L.

9 (4: 2)

+[177]

Achillea
millefolium L.

7 (6: 4)

+[111, 112]

Allium sativum L.

5 (1: 1)

+[109]

Salix alba L.
Malva sylvestris L.

11 (5: 2)
6 (5: 2)

Malva sylvestris L.

Clinical
human

Clinical vet

+[16]

+[165]
+[166]

VB
+[17]
+[17]
+[17]

+[116]

12 (7: 1)

+[110]
+[109]

+[167]
-[168]
+[169]
+[172]
+[173]
+[174]

+[170]

+[17]

+[175]
+[176]

+[17]

+[178]
+[179]
+[180]

+[181]

+[182]

+[17]

+[111]
+[183]

+[184]
+[16]
+[185]
+[186]
-[187]

+[113]

+[17]

+[114]
+[188]
+[189]

+[115]

+[17]
+[17]
+[17]
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Matricaria
chamomilla L.

6 (3: 1)

+[109]
+[117]
+[118]
+[120]
+[121]
+[122]
+[108]
+[129]
+[192]
+[16]
+[193]

QA07

All ruminants

Quercus ilex L.

7 (2: 1)

QD all

Total

Scrophularia
canina L.

19 (5: 2)

Malva sylvestris L.

16 (7: 3)

Hypericum
perforatum L.

14 (8: 3)

Plantago major L.
s. l.
Pinus halepensis
Miller

14 (7: 1)

Sambucus nigra L.

8 (7: 2)

+[127]
+[17]
+[123]
+[124]
+[125]
+[202]

Lupinus albus L.
Allium sativum L.

7 (4: 1)
5 (3: 2)

+[205]
+[206]

Malva sylvestris L.

11 (5: 3)

Hypericum
perforatum L.

QD03

QD51

Total

Total

9 (1:1)

+[109]

+[190]

+[128]
+[161]

+[130]

+[193]
+[194]

+[195]

+[199]
+[200]

+[201]

+[109]
+[191]

+[165]

+[17]
+[16]

+[196]
+[197]
+[198]

+[163]
+[16]

+[17]

+[203]
+[204]

+[17]
+[16]

+[17]

+[207]

+[208]

-[209]

+[17]

+[108]

+[128]

10 (8: 3)

+[16]
+[193]

+[193]
+[194]

9 (3: 2)

Plantago major L.
s. l.

9 (5: 1)

+[120]
+[121]
+[122]
+[127]
+[17]

+[196]
+[197]
+[198]

+[17]
+[16]

Scrophularia
canina L.

+[210]
+[131]
+[195]
+[211]
+[212]

+[199]
+[213]

Scrophularia

4 (3: 2)

+[120]

+[201]

+[17]
+[16]
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canina L.

QG

Total

Pinus halepensis
Miller
Malva sylvestris L.
Matricaria
chamomilla L.

(4 (1: 1)

+[121]
+[122]
+[126]

20 (5: 2)
8 (3:1)

+[190]

+[190]
+[214]
+[135]
+[128]
+[135]
+[128]

QG01

Total

Malva sylvestris L.

10 (1:1)

+[189]

QG52

Total

Malva sylvestris L.

4 (4: 2)

+[189]

3 (3: 2)

Total

Hypericum
perforatum L.
Allium sativum L.
Artemisia
absinthium L.

12 (7: 2)

Lupinus albus L.

13 (6: 2)

Ruta chalapensis
L.,
Juniperus
oxycedrus L.

9 (4: 2)

+[137]
+[136]
+[16]
+[145]
+[146]
+[220]
+[221]
+[153]
?[156]
?[155]

Nicotiana tabacum
L.

6 (4: 1)

+[226]
+[158]

Allium sativum L.

5 (3: 2)

+[16]
+[145]

Ruta chalapensis
L.,
Ruta graveolens L.

6 (2: 2)

QP

QP52

All ruminants

19 (8: 2)

6 (4: 3)

2 (2: 1)

68

+[215]
+[216]
+[217]

+[218]

+[163]
+[163]

-[219]
+[147]

+[144]

+[151]
+[222]

+[152]
+[223]

+[17]
+[17]
+[148]

-[150]
+[149]

+[148]

-[150]

+[160]
+[224]
+[225]
+[157]
+[227]
+[228]
+[229]
-[219]
+[147]
+[146]
+[160]

+[68]
+[227]
+[228]

+[230]

69

COMPLEMENTARY AND ALTERNATIVE MEDICINE ON ITALIAN ORGANIC FARMS AND
ETHNOVETERINARY AS A POSSIBLE STRATEGY FOR DISEASE TREATMENT
QP53

Total

Lupinus albus L.

6 (4: 1)

Cattle

Artemisia
absinthium L.
Juniperus
oxycedrus L.
Helleborus spp.

4 (2: 2)

19 (9: 3)

+[142]

Malva sylvestris L.

5 (3: 2)

+[108]
+[189]
+[109]

Small ruminants
QR all

Total

?[155]
?[156]
+[231]

2 (1: 1)

+[157]
+[141]
+[189]

+[189]

+[17]

Matricaria
5 (2: 1)
+[232]
+[139]
chamomilla L.
+[191]
1
Pharmacologic studies, in vitro and in vivo studies, human and veterinary clinical trials
ATCvet = Anatomical Therapeutic Chemical Classification System for veterinary medicinal products; EEVRT = European ethnoveterinary recepy therapeutic; Total = total of
all the EEVRT directed to different animal species; All ruminants = EEVRT directed to cattle, small ruminant or not further specified ruminant; QA = Alimentary tract and
metabolism; QA03 = Drugs for functional gastrointestinal disorders; QA07 = Antidiarrheals, intestinal anti-inflammatory/antiinfective agents; QD = Dermatologicals; QD03 =
Preparation for treatment of wounds and ulcers; QD51 = Products for the treatment of claws and hoofs; QG = Genito urinary system and sex hormones; QG01 =
Gynecological antiinfectives and antiseptics; QG52 = Products for teats and udder; QP = Antiparasitic products, insecticides and repellents; QP52 = Anthelmintics; QP53 =
Ectoparaciticides, insecticides and repellents; QR = Respiratory system.
Pharmacol. = pharmacologic studies and chemical composition; in vitro = in vitro studies; in vivo = in vivo studies; clinical human = clinical studies and trials in human
medicine; clinical vet = clinical studies and trials in veterinary medicine; VB = Veterinary phytotherapy text book and manuals; “+” = The cited paper might support the
ethnoveterinary use of the plant for the connected ATCvet-code; “-“ = The cited paper doesn’t support the ethnoveterinary use of the plant connected to this ATCvet-code;
“?” = The cited paper doesn’t support directly the ethnoveterinary use, but its information might be correlated to the ethnoveterinary use of the plant connected to this
ATCvet-code.
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9.1 Summary

Background: Ethnoveterinary knowledge in Europe may play an important role as sustainable
treatments for livestock. Ethnoveterinary research in Europe needs therefore to be further
developed. Aims of this study were to a) report and analyse ethnoveterinary findings of two regions
of Switzerland, maximally different in language, history, culture and geographical conformation b)
compare results with former Swiss ethnoveterinary studies and with Italian neighbouring areas.
Methods: Twenty-five interviews were conducted in Italian speaking regions (IsR) of Switzerland,
while 31 interviews were done in four German speaking Cantons (GsC) in 2014. Semi-structured
questionnaires were used to collect detailed information regarding plant species, mode of
preparation, dosage, route of administration, category of use, origin of knowledge, frequency of use
as well as satisfaction with outcomes of the treatments.
Results: A total of 162 household remedies in IsR and 219 in GsC were reported. Out of these, we
present in this paper 125 and 145 respectively contained only one plant species (household single
species herbal remedy report, HSHR). Forty-four IsR plant species and 43 GsC ones were reported to
treat animals, of which only a half common. For each HSHR, we classified all different use reports
(UR), leading to a total of 205 and 219 UR respectively in IsR and GsC. While cattle are the most
often treated species in both studied regions, in IsR we have an interesting number of indication
directed to treat small ruminants. Main indications were gastrointestinal and skin afflictions and UR
were mainly handed down from past generation. IsR reports a consistently high number of UR as
antiparasitics. Finally, compared to formers Swiss and neighbouring Italian studies, IsR show
interesting differences to all other regions, thus highlighting the peculiarities of these regions
“closed” for centuries in between mountains on one side and political borders on the other. Thirteen
new plant species, never reported before in Swiss and Italian Alpine region ethnoveterinary studies
were identified in IsR to treat animals.
Conclusion: Farmers of studied regions still use traditional plant-based remedies to treat
livestock. IsR and GsC, although both part of Helvetic Confederation, shown some considerable
differences within them as well as with previous Swiss studies and neighbouring Italian areas,
highlighting the importance of carrying on ethnoveterinary studies in specific regions of different
Countries.

Keywords: Ethnoveterinary, Herbal remedies, Switzerland, Italian speaking regions (Ticino, Grisons),
German speaking cantons (Lucerne, Solothurn, Bern, Basel), Italy, Farmers
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9.2 Introduction

Ethnoveterinary research

Ethnoveterinary research, defined by McCorkle as the “systematic investigation and application
of veterinary folk knowledge, theory and practise” [1], although conducted mostly in developing
countries, is of raising importance also in Europe [2, 3]. Traditional knowledge of medicinal plant use
in animals has been recorded from 12 out of 37 European Union and affiliated countries, being Italy,
Spain and Turkey the most intensively investigated ones [2].
Homemade herbal remedies, handed down over generations, may be a useful and reliable
therapeutic alternative for treatment of livestock [4, 5], but while in developing countries animal
health care is often based on self-made preparations particularly when access to western veterinary
products is difficult or too expansive [6], European farmers may opt for such “phytotherapeutic
products” in order to comply with EU indication for organic livestock treatment [7]. Moreover, a
considerable amount of veterinary antimicrobials is sold in EU each year (4’802 tonnes of active
ingredient in 2012) [8] and since the most of this amount is directed to treat livestock species, cross
contamination of resistant strains of zoonosis pathogens is more than a possibility [4, 8, 9]. Thus
ethnoveterinary may play an important role also in “first word” countries, particularly in Europe [2].
Helvetic Confederation is one of the numerous states arisen out of the dissolution of the Holy
Roman Empire, but it differs profoundly in its cultural origins from other European countries: while
in fact elsewhere states origins from confluence of princely houses domains, Switzerland was born
as voluntary union of small communities in a republican federation [10]. One of the world’s oldest
surviving republic, born in 1291 from only 3 Cantons, has expanded during centuries from a central
German speaking core, to the nowadays 26 Cantons, all relatively autonomous and with sometimes
huge cultural differences [10, 11]. Differences are due to historic path fallowed by each Cantons and
are reflected by 4 official spoken languages (German, French, Italian and Romansch) [11]. While
geographical conformation contributed in maintain such differences during centuries, the creation of
a Federal Republic in 1848 gave to the country constitutional basis to preserve cultural plurality [11].
Study area
Study area includes two different Swiss regions: a mild climatic zone distributed over four German
speaking cantons (GsC) of central and north-western Switzerland (Solothurn, Basel, the northern
part of Lucerne and the north-eastern part of Bern), and a southern mainly mountain area including
Ticino canton and the further Italian speaking regions (IsR) of the country (Moesa district, Bernina
district and Bregaglia municipality all three part of the canton Grisons) (Figure 1).
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Historically, GsC includes territories of the Old Federation, which freely joint confederates signing
pacts of eternal alliance already in 1332 (Lucerne), 1353 (Bern), 1481 (Solothurn) and 1501 (Basel)
respectively [10]. Grisons canton, with its important mountain passes, became associated of the
federation in 1498 [10] while Ticino canton territories, formerly belonged to the dukes of Milan,
were conquered in 1512, falling this way under the joint administration of the federates. While
therefore Grisons were already from fifteenth century free territories allied with the Old Swiss
Confederacy, Ticino was a fertile territory subject to a “foreign” administration by Swiss Cantons
until both cantons finally became part of the Confederation in 1803 [11].
GsC area is located between 46°96’-47°59’ north and 7°02’-8°51’ east on the northern, while IsR is
located between 45°81’-46°63’ north and 8°38’-10°16’ east on the southern side of the Swiss Alps, a
region with several mountains higher than 4’000m above sea level representing several continental
water partings (Rhine-, Danube- and Po-River). The altitude of GsC varies between 246m and 1592m
above sea level with an average annual temperature of 9°C and annual average precipitation of 1009
millimetres [12]. IsR altitude covers values between 194m and 3402 m above sea level. Climate in
IsR can vary greatly in consideration of altitude, with an average annual temperature in between
11,7° and -6° C [12]. The average annual precipitation ranges between 789 and 2262 millimetres
[12]. IsR covers a total of 3’900 km2, and has approximately 361’000 inhabitants [13].
Considering IsR, out of a total of 790 farms in Ticino canton, 122 were registered as organic (16%)
while Grisons canton has got the highest rate of organic farms in Switzerland with more than 55%
(1278 organic farms out of 2298). Due to the mountain conformation of the region, most often
reared livestock species are cattle and small ruminants, while poultry are most commonly kept in
small familiar farms and pigs have almost no importance on rural economy [13, 14].
GsC includes more densely populated areas and has in general larger farms. Out of a total of 28’441
farms in 4 considered cantons, the area were interviews were carried out counts approximately
10’000 farms. In Bern 212 (5%) of 4046, in Luzern 234 (7%) of 3507, in Solothurn 124 (8%) of 1508
and in Basel 128 (13%) of 978 were organic farms. Out of those 10057 farms 7475 (74%) kept cattle,
2774 (28%) poultry and 2667 (27%) kept pigs [17].
Out of all farms, Canton Basel has 14% (121 out of 864), Bern 10,4% (1133 out of 10’872), Solothurn
9,4% (119 out of 1267) and Luzern 6,5% (299 out of 2566) organic farms. Most often reared livestock
species are cattle (74% of GsC farms), poultry (28%) and pigs (27%).
Aim of the study
Being ethnobotany the study of the relationship between human beings and vegetation in their
environment [15], several factors linked both with cultural and natural local characteristics
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contribute in forming the pool of knowledge of each particular area. Although ethnoveterinary
knowledge has been compared to show differences and similarities between countries [16], the
question whether differences in between regions within the same country may be less or more than
compared with outside territories has not been addressed still in European ethnoveterinary
research. Although no universal answer is possible, Switzerland seems to be predestined to answer
this question due to its large cultural, geographical and linguistic diversity on one hand and the long
history of territorial and political cohesion on the other. Due to these basic conditions and regarding
the farmer’s knowledge and use of medicinal plants to treat livestock the aim of our study was (a) to
compare the two cultural and linguistic maximum different and geographical distanced regions of
Switzerland, IsR and GsC, and (b) to analyse how far both regions are in compliance with former
Swiss [17, 18] and Italian [19-23] studies from neighbouring areas.

9.3 Materials and methods

This study was conducted according to previous Swiss ethnoveterinary projects [17, 18].
Dialogue partners
Dialogue partners in research area were recruited with different methods. As first step, a detailed
letter with information about the project and its aim was sent to all organic farmers in the study
area with help from local organic producer organizations (“Bärner Bio Bure”, “Bio Luzern”, “Bio
Nordwestschweiz”, and “Bio Ticino”). The project was as well personally presented at two farmer
meetings, both in IsR and GsC. A broader population was informed through publications in local
agricultural press and websites. In GsC a letter was also send to all pig farmers, contacted via Swiss
Swine Health Service and some more addresses came from the dairy and poultry farm research
network of the Research Institute of Organic Agriculture (FiBL). Person contacted were asked to
support the project, either as dialogue partners, or as informants (without own knowledge
regarding herbal remedies) providing information on other farmers according to the snowball
sampling method [24].
In IsR, interviews were carried out from end of February to mid-August with a total of 25 interview
partners. In GsC, a total of 31 dialogue partners were interviewed from the beginning of March till
the end of April 2014. In most of the cases dialogue partners were interviewed alone. However in
six farms in the IsR and in nine cases in GsC there were further family members assisting during the
interview. Information comes therefor from 31 different persons in IsR and 41 from IsR.
Nevertheless, answers given from members of farmers’ family were added to the data of the
dialogue partner and not analysed separately [17]. In Ticino Canton, three group interviews were
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conducted with farmers coming from different farms interviewed in the same place and information
were therefor counted as different dialogue partners (total of 8 dialogue partners).
Interviewed person were all farmers or retirees farmers. In IsR a total of 15 women and 16 men GsC
take part to interviews, in GsC 21 women and 20 men. Dialogue partners or assisting persons age
were respectively between 30 and 80 (mean 58 ± 13) years in IsR and between 33 and 77 (mean 56
± 11) years in GsC. Canton distribution of interviews is the following: ten were in Bern, 4 in
Solothurn, 11 in Luzern, 6 in Basel (GsC), 18 in Ticino and 7 in Grisons (IsR) (Figure 1).

Farms
In IsR, altitude location of interviewed farms varied considerably, as expected, as the 25 farms were
located between 300 m and 1800 m above sea level. Five farms were below 500 m, 7 were between
500 m and 900 m, 7 between 900 and 1100 m, and the 6 reimaging farms on an altitude above 1100
m. The IsR sample included 15 (60%) organic and 10 (40%) non-organic farms. Nineteen out of 25
(76%) interviewed IsR farms kept cattle, 12(48%) kept goats and 9 (36%) sheep. In addition, 15
(60%) kept a small number lying hens or meat broiler, 10 (40%) kept pigs, 4 (16%) had beehives, 3
(12%) had rabbits and one (4%) kept ducks with almost all the production for familiar consumption.
Six farms (24%) had horses as companion animals and 6 (24%) kept asses or mules as working
reared animals used or sell for use on mountains.
The location of the 31 farms in GsC varied between 460m and 950m above sea level. Four farms
were below 500 m, 22 were between 500 m and 700 m, 4 between 700 m and 800 m and one farm
was above 900 m above sea level (mean 603m above sea level). Sixteen (52%) farms were organic
and 15 (48 %) non-organic. Twenty-three out of the 31 farms (74%) kept cattle, 16 (52%) poultry and
13 (42%) swine.

Interview process
All dialogue partners signed an agreement to recording the interview and to use the data for
analysis and publication in anonymized form (recorded by OLYMPUS WS 812 Digital Voice
Recorder, Olympus Imaging Europa GmbH, Hamburg, Germany). During the interviews, the answers
were briefly noted on questionnaire forms and completed later with the audio record. Final data
were then entered into a database [25]. Records have been secured for later references.
Following the same structure of previous studies [17, 18], interviews started with a first part
intended to collect general information. A semi-structured part consisting of seven open questions
followed. This part of the interview was intended to create an informal and pleasant atmosphere
and at the same time to collect first impression on farmers’ knowledge about plants. The third part
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of the interview focused on specific homemade remedies, using a structured questionnaire with
both pre-coded and free answer question. The duration of the interviews was between 0.5 and 3.5
hours.
Mentioned plants, both collected from the wild or cultivated in home gardens, were identified with
the aid of the standard taxonomic reference “Flora Helvetica” [26]. When a specific commercial
herbal product was mentioned, manufacturing information and composition was identified with the
aid of their package leaflet. Whenever possible, a photographic documentation of processed
products was made. It was not possible to collect herbarium specimen during the interviews, since
they took place during winter or early spring, but some were collected later after, during the
summer of the same year. A total of xx herbarium voucher specimen, including xx plant species
collected in the wild, were dried, labelled and deposited at the botanical repository of the
University of Zurich and the Swiss Federal Institute of Technology Zurich (Botanischer Garten,
Zollikerstrasse 107, 8008 Zurich, Switzerland).
During each interview, detailed information about the used plants, the manufacturing process, the
use report as well as the administration regarding the household remedies were gathered. To
evaluate concentration in g dry plant in 100g finished product and oral daily doses the amount of
plant used was determined on site using a precision scale (Kern PCB, Kern & Sohn GmbH,
Germany). This operation was carried out with the original plant parts of the farmer or w i t h
reference drugs carried by the interviewer – a collection of herbal drugs of Pharmacopoeia quality
[27]. If this was not possible dosages were estimated by assessment of the administrated volume
of the mentioned plant and was weighted afterwards.
Interview partners were then asked to indicate animal species treated and the use was recorded as
a free answer which has been afterwards classified fallowing the anatomical therapeutic chemical
classification system for veterinary medicinal products ATCvet [28]. The routes of administration, as
well as the daily frequency and mean duration of treatment were also recorded. The routes of
administration were classified fallowing previous Swiss work [17].
The daily dosage was calculated for oral administrated medicinal plant (g of dry plant) and was than
normalized into dosage per kilogram metabolic weight (MBW = bodyweight0.75) to allow a
comparison between different species (including human) [17, 29, 30]. The following formula was
used:
Daily dose (g/kg0.75) =

𝑑𝑑𝑑𝑑 𝑑𝑑𝑑𝑑 𝑝𝑝𝑝 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 (𝑔) 𝑥 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑝𝑝𝑝 𝑑𝑑𝑑
𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏ℎ𝑡 (𝑘𝑘0.75 )

In case of topical use report, the concentration of herbal preparations in g drug equivalent per 100 g
of finished product was calculated.
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Further information about frequency of use, origin of knowledge and additional therapies possibly
administrated with reported homemade remedy were collected by the interviewer. To evaluate
the satisfaction regarding the outcome of each use report a 100 mm visual analogue scale was
utilized, with 0 mm corresponding with “no effect” and 100 to “very good effect”. Mean and
standard deviation of the VAS were calculated overall and for each use category.
In a second phase of this study, data reported from IsR and GsC were compared directly and, in a
further step, with results from former ethnoveterinary studies in neighbouring areas both of
Switzerland [17, 18] and Italy [19-23].
Definitions
Definitions were used according to Disler et al. [17].
Household remedy report
We define household remedy report as follows: [dialogue partner] x [plant species or other natural
compounds] x [plant part] x [manufacturing process to the finished product][17].
Use report
We define use report (UR) as follows: [household remedy] x [category of use] x [specification of use]
x [animal species] x [animal age classification] x [administration procedure][17].

9.4 Results

During the interviews in IsR 25 dialogue partners reported between 1 and 16 household remedy
reports each (mean 6 ± 4) with a total of 162 household remedy reports. Forty-nine different plant
species belonging to 30 plant families were mentioned. Out of the 162 household remedy reports,
125 (77%) were prepared with only one plant species (household single-species herbal remedy
reports, HSHR), 9 (6%) mixtures prepared with two to four plants (one mixture includes in addition
one lichen) and 28 (17%) household remedy reports without plants (HRWP) e.g. lard, albumen,
vinegar, salt, sugar, quartz stone, phosphorus and grappa.
In GsC, a total of 219 household remedies could be documented from 31 dialogue partners. Per
interview between one and 14 household remedies (mean 7 ± 3) could be described including 57
plant species of 34 botanical families. In total 145 out of the 219 household remedies (66%) were
classified as GsC-HSHR, 18 (8%) mixtures containing two to seven plant species and 56 (26%) HRWP
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could be documented e.g. vinegar, schnapps, honey, albumen, chicken manure and tar. A complete
list of IsR-HSHR and GsC-HSHR is visible in Additional document I.
Composition and manufacturing process of the 125 IsR-HSHR and of the 145 GsC-HSHR
Out of the 125 IsR-HSHR, plants belonging to Asteraceae family were the most frequent mentioned
with a total of 33 HSHR (26%), followed by Linaceae and Urticaceae (13 IsR-HSHR each – 10%).
Calendula officinalis L. (15 IsR HSHR – 12%), Linum usitatissimum L. (13 IsR-HSHR – 10%) and Coffea
spp. (9 HSHR – 7%) were the species with the highest number of reports, while Arnica montana L.,
Urtica urens L. e Malva neglecta Wallr. were the single ingredient of 7 IsR-HSHR each (6%) (Table
1a).
Considering the 145 GsC-HSHR, Asteraceae family was represented in 36 (25%) GsC-HSHR.
Rubiaceae, Boraginaceae families were each mentioned in 9 (6%) GsC-HSHR, while Urticaceae and
Rhamnaceae were mentioned in 8 (6%) GsC-HSHR. Eighteen (12%) GsC-HSHR were based on
Matricaria recutita L., while Coffea arabica L. and Symphytum officinale L. were 6% each of GsCHSHR (9 use reported). Calendula officinalis L., Urtica dioica L. and Rhamnus catharticus L. were each
base for 8 GsC-HSHR (6%) (Table 1b).
Extraction procedure was documented for each HSHR. In particular, we categorized them as either
commercial products (bought in local pharmacy of manufactured by private persons), administered
without any extraction step, or with extraction medium (water, alcohol, fat). In one IsR-HSHR (1%),
honey was reported as extraction medium. Extraction temperature was also recorded: room
temperature, infusion or decoction were reported for watery preparations, room temperature or
heated up for fat-based HSHR. Besides maceration at room temperature, in two IsR-HSHR (2%)
farmers report to use mulled wine (“vin brulè”), using a simplified recepy with only one plant
(Eugenia caryophillata Thunb. or Cinnamonum verum J.Presl.) boiled in red wine. Results are
summarized in Table 1a and 1b.
In IsR, maceration in alcohol was mainly using grappa, a grape-based pomace brandy of Italian origin
with an alcoholic volume from 45 up to 60%vol. In one IsR-HSHR, a retired farmer report to use
“flemma”, a sub-product of grappa distillation with a 16%vol.
Farmers in IsR prepared 6 ointments, while in GsC 15 ointments were recorded: in 4 IsR-HSHR the
ointment base (lard)served directly as extractant as well as in 6 GsC-HSHR. In 2 IsR-HSHR and in 7
GsC-HSHR bees’ wax was used. In 2 GsC-HSHR milking grease (mineral ointment) alone or in
combination with bee-wax was the ointment-based.
Concentration of dry plant equivalent has been estimated for 95 IsR-HSHR (76%), either by using
plant material provided by the interview partner (17 IsR-HSHR, 13.5%), with plant samples of our
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collection of herbal drugs (37 IsR-HSHR, 29.5%) or by assessment of administered volume of
mentioned plant and subsequent weighing (41 IsR-HSHR, 33%). For additional 30 IsR-HSHR (24%), no
estimation was possible. The same procedure was used in GsC, leading to estimation of
concentration of plant equivalent for 84 GsC-HSHR (58%): in 33 GsC-HSHR (23%) by weighting the
original plant, 40 GsC-HSHR (27.5%) with our reference drugs, while in 11 cases (7.5%) it was
estimated by assessment of administered volume of mentioned plant and subsequent weighing. In
further 61 GsC-HSHR (42%), it was not possible to estimate plant weight.
Categories of use and routes of administration of the 205 use reports (IsR-UR) of the 125 IsR-HSHR
A total of 205 IsR-UR were reported for the 125 IsR-HSHR to treat animals (Table 2a). Thirty-nine of
these (19%) were used as prophylactics, while 166 IsR-UR (81%) were therapeutics. For the 145 GsCHSHR 209 GsC-UR were described by the dialogue partners, wherefrom 199 GsC-UR (95%) were
used for therapy and 10 for prevention (5%).
Animal species treated, main categories of use as well as route of administration are reassumed in
Table 2a and 2b.
Further information regarding IsR-UR and GsC-UR
For each use report further information has been gained: data of last use, frequency of use within
last five years, use of additional therapies in combination and source of knowledge of each UR was
registered. Results are summarized in Table XX.
The degree of satisfaction with UR outcomes was measured using a 100mm visual analogue scale for
183 IsR-UR and 196 GsC-UR: an average VAS of 87.2 mm and 77.7 mm respectively represents a very
high level of satisfaction.

9.5 Discussion

Detailed information regarding knowledge and uses of homemade herbal remedies from two
maximal different regions of Switzerland are reported in our study for the first time. The two regions
included the most north-western German speaking part including parts (Bern and Luzern) or the
whole (Basel and Solothurn) of four cantons (GsC) and the southern Italian speaking part (IsR: Ticino
and three districts of Grisons).
We applied in our study the same methodology as previous Swiss ethnoveterinary studies [17, 18].
We focused as a starting point mainly on organic farms to search for our dialogue partners since
Swiss and EU organic regulation openly encourage the use of “phytotherapeutic […] products” [7].
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Nevertheless, non-organic farmers are also enrolled in present study. In GsC interviews were carried
out in a total on 31 farms, while in IsR on 25 farms. Organic farming represents 60% (15) of
interviewed farms in IsR and 52% (16) in GsC respectively.
Almost all interviews were conducted during winter and early summer to avoid farmers’ work peaks
during summer. During interviews therefore we collect only photographic and dry herbal material if
available. Nevertheless some voucher specimen of wild collected plants could be generated during
the following summer.
As in previous Swiss studies, this survey determines dosages and concentrations of used plants in
order to compare them with previous data and with available literature (Table 4).
The aims of present study was (a) to compare the two cultural and linguistic maximum different and
geographical distanced regions of Switzerland, IsR and GsC, and (b) to analyse how far both regions
are in compliance with former Swiss [17, 18] and Italian [19-23] studies from neighbouring areas.
Interview partners
Almost no differences in dialogue partners’ gender and age between the two study regions were
registered. While IsR and GsC age data are comparable with former Swiss studies (median age 53
[18] and 55 [17] years respectively), interview partners in Italian studies were older ( 74 [20], 67 [21],
72 [22] years as average). In two Italian papers average age is not reported [19, 23]. This may be
related with different methodologies of considered studies in dialogue partners’ recruitments
methods, but if this trend will be confirmed by further ethnoveterinary studies, it may indicate a
higher interest of Swiss newer generation for traditional knowledge. Effectiveness of recruitment
methods appears significantly different: in IsR 15 out of 25 interview partners were recruited via
snow-ball sampling method [24], while in GsC it were only 2 out of 31. This may be due to cultural
differences in communication leading to a longer free dialogue between interviewer and dialogue
partner in IsR and final communication of a friend name as possible participant. This might be also a
reason for the fact that regarding the total number of farms in the considered both regions (about
10’000 in GsC and 1’000 in IsR), IsR is highly overrepresented in dialogue partners per number of
farms in the region.
IsR farms differs from GsC for their size and, closely linked to this, for their internal management:
while GsC interviewed farmers remain within the farm – usually inherited by a family member –
after retirement, in IsR farms were so small that they were likely to close after retiring of the
farmer. One interview in IsR took place just the day after one of Ticino organic farming pioneer sold
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out his last 4 dairy cows: no familiar or friend was willing of continuing his activity and his farm was
therefore ending that day and his knowledge will be not further used.
Origin of used plants
Slight differences in the two regions appear also considering the origin of plants for the treatment
of their animals. While in both regions plant material was bought in almost 40% of the cases (49 IsRHSHR [39%] and 52 GsC-HSHR [40%]), plants were cultivated more in GsC (28 GsC-HSHR [21%] vs 18
IsR-HSHR [14%]) and were slightly more often collected in the wild in IsR (56 IsR-HSHR [45%] vs 51
GsC-HSHR [39%]). Commercial products are less used in IsR than in GsC (8 commercial products
reported in IsR vs 14 in GsC). This might be at least partially explained due to the geography and
structure of the two study regions, leading finally to more chances to look for plants in less
urbanized territories of IsR. Former Swiss study [17] as well as Italian compared ones [19-23]
reported collection of wild plants as the most frequent method for obtaining plants. Even in this
case, differences in methodologies may be the base for such differences, being Italian studies more
focused on botanical aspects – explicitly looking for wild plants - if compared to Swiss ones – more
oriented to veterinary outcomes. Nevertheless, it may also indicate the familiarity of Swiss people
with buying medicinal plants which are in fact easier to find in local pharmacy if compared to Italy,
where you can buy them primarily in herbalist’s shops. This is even more true in GsC, where wild
areas are any way restricted.
Extraction procedures
Regarding extraction procedure, in both IsR and GsC one third of HSHR doesn’t need any extraction
procedure, while infusions appears to be much more common in GsC (39 HSHR, 27%) than in IsR (18
HSHR, 14%). At the same time, decoction of plants seems to be slightly more common in IsR (23 IsRHSHR, 18%) than in GsC (21 HSHR, 14%). Some extraction procedure differences might be directly
connected with the usualness of some plant species: e.g. Camomile flower is typically prepared by
infusion on both studied areas, but its use is reported much more often in GsC (17 GsC-HSHR) than
in IsR (5 IsR-HSHR) (Table 1a,b). Nevertheless, in some cases, such differences seem to be correlated
with local cultural aspects: e.g. Coffea L. is prepared as infusion in the northern territories, similarly
to what is done to prepare a coffee for humans, while in IsR is still reported the old custom of
boiling Coffea L. powder as their ancestors did when on the Alps with animals (Table 1a,b).
IsR farmers prepared slightly fewer ointments compared to GsC farmers (6 IsR-HSHR [5%] vs 11 GsCHSHR [8%]) and they were all out of the same plant (Calendula officinalis L.). In GsC ointment were
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mostly made out of Calendula flower, but also Symphytum officinale L. and Althea officinalis L. were
used.
Treated livestock species
Due to the high importance of sheep and goats rearing in IsR, small ruminants are frequently
mentioned as treated livestock species in IsR-UR (Table 2a,b). Nevertheless, economic importance
of reared species may not always be related to a highest number of UR directed to these species. In
fact, in spite of the high economic importance in GsC of pig and poultry farming and of the specific
search for dialogue partners involved in this sector, only 8 (4%) and 16 (8%) GsC-UR were reported
by farmers for hens and pigs respectively. Instead, in IsR 16 IsR-UR (8%) are directed to treat or
prevent diseases in lying hens and broilers. This may be related to the low number of lying hens
kept in IsR compared to GsC: farmers may be more likely to treat animal species for familiar
consumption than large herds, as they are seen as “single” animals compared to an indistinct large
group. This thesis may be supported also by the fact that in European ethnoveterinary knowledge
pigs and poultry are in general less mentioned when compared to other animal species, such as
cattle and calves [2] which is also true for available data from former Swiss [17] and Italian studies
[19-23].
Indications and administration
Disorders to which UR were directed to, have been catalogued according to the anatomical
therapeutic chemical classification system for veterinary medicinal products ATCvet [28] (Figure 2).
In both IsR and GsC, treatments are mainly directed to dermatological (QD) and alimentary tract
disorders (QA). These data are consistent with overall data from Europe [2] as well as from previous
Swiss studies [17, 18].
Although there are some similarities in between most common plant species reported on IsR and
GsC to treat gastrointestinal disorders (QA) (Table 2a,b), significant differences are reported
concerning specific pathologies addressed: IsR counts a considerably low number of UR directed to
treat diarrhoea (10 IsR-UR, 5% IsR-UR), which is in contrast a quite common indication for GsC-UR
(49 GsC-UR, 23% GsC-UR). QA IsR-UR are on the other hand mainly directed to functional problems
such as impaired digestion and tympanism, or in general to depurate animals. This data differs from
literature since calf diarrhoea is reported as one of the major health problems in young cattle [31].
Nevertheless, European ethnoveterinary medicine seems to be focused on both functional
disorders and diarrhoea as most prominent gastrointestinal indications reported [2].
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Dermatological problems treated in both regions were mainly sores or open wounds being
Calendula ointment or tincture main treatment for these afflictions (Table 2a,b). Different plant
species are applied topically also to treat hoofs and feet inflammation or navel infections (Table
1a,b).
Considerable differences are reported in less common indications between the two studied regions.
In IsR in fact, musculoskeletal (QM) and genito-urinary (QG) applications are more common than in
GsC (Figure 2). On the contrary, IsR counts only one UR to treat mastitis, while 13 GsC-UR were
mentioned by informants (Table 2a,b). All preparations are topically applied on intact udder skin.
No apparent difference can justify this particularity of IsR: mastitis are considered one of major
problem in organic dairy herds [32] and various plant species were reported in previous Swiss
studies to treat this affliction [17, 18]. Nevertheless, it may be attributed at least in part to the fact
that IsR has a higher percentage of small ruminants’ farms, with different kind of problematics.
Antiparasitics treatments, both for endo- and ecto-parasites, seem a mayor concern for IsR farms
(Table 2a,b). Given the high importance both in IsR and in our sample of small ruminants farms, this
data seem consistent with research previous finding which highlighted parasitosis as one of the
mayor concern in organic sheep and goats [32, 33].
Plant species
IsR is represented by valleys closed between Alps (north) and Italian border (south). This particular
conformation leads to cultural differences and similarities both to Switzerland and to Italy. On the
opposite, GsC may be considered as “in the hearth” of Helvetic Confederation.
The number of reported plant species named in HSHR is approximately the same for both regions
(44 different plant species in IsR versus 43 in GsC) as well as the total number of UR (205 UR in IsR
versus 209 in GsC).
Some of the shared plant species, are also directed to similar complaints: e.g. Matricaria recutita L.
is used in both IsR and GsC to treat gastrointestinal as well as dermatological disorders (in particular
conjunctiva inflammation) (Table 2a,b). On the other hand, Malvaceae family, well known in
previous Swiss studies [17, 18] as well as in Ethnoveterinary European knowledge [2] as
dermatological agent, is apparently well known only on IsR (Table 2a,b), being Malva neglecta
Wallr. the species most commonly collected, while Malva sylvestris L. is mentioned only once in GsC
(Add.Doc.I).
Only three plant species are comparable in their used daily dosage between IsR and GsC: Coffea
spp. (average dry matter 1.67 g/kg0.75 and 1.19 g/kg0.75 respectively), Matricaria recutita L. (average
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0.63 g/kg0.75 and 0.27 g/kg0.75) and Urtica dioica L. (average 13.84 g/kg0.75 and 0.09 g/kg0.75). Linum
usitatissimum L. (5.79 g/kg0.75) is used in IsR at dosages comparable to one previous Swiss study
[17], which is a much higher dose if compared to veterinary clinical indication or human daily
dosage [34, 35].
Since ethnoveterinary data from Italy [19-23] were collected with different methodologies than in
Switzerland we decide to compare mainly the plant species to highlight similarities and differences
(Figure 3 and Additional Document II). In Figure 3 it appears clear that IsR shares a higher
percentage of plant species with Switzerland (29 common plant species) than with Italy (11
common plant species). This is particularly evident considering that GsC too has 11 common plant
species with Italian territories (Fig.3). Of the three plant species which only IsR has in common with
Italy, Gentiana purpurea L. and Malva neglecta Wallr. shared similar indications in IsR and in San
Giacomo valley, North-eastern Italian alps [21], while Brassica oleracea L. is used in Varaita valley,
north-western Italian alps, only as an additional feed for livestock [19] and not as wound treatment
as in IsR.
In contrast, IsR seem to share a good portion of Swiss ethnoveterinary knowledge (Fig.3).
Nevertheless, while GsC shares more than the eighty percent of reported plant species with
previous Swiss studies [17, 18], IsR shares only 65% of reported plant species. All plant species that
IsR and GsC have in common, were previously reported in Switzerland (Fig.3) [17, 18]. However, IsR
reports 13 plant species never reported nor in Switzerland nor in the northern part of Italy
(Add.Doc.II). Most of these plant species are cited only with one UR (Allium orsinum L. herba,
Artemisia campestris L. herba, Castanea sativa Mill. cortex, Cucurbita maxima Duch. semen,
Eugenia caryophillata Thunb. flor, Horderum vulgare L. S.L. semen, Nicotiana tabacum L. folium,
Ricinus communis L. semen, Salvia verbenacea L., Triticum aestivum L. semen and Viscum album L.
herba), some have two or more IsR-UR (Oryza sativa L. semen and Stellaria media (L.) Vill. herba)
(Table 2a) with an interesting concordance in UR between informants. Moreover, interview
partners from different IsR valleys with not directed link between them, mentioned Urtica urens L.:
with 7 IsR-HSHR and 15 IsR-UR it is one of the most often named species in IsR, while only a few
European ethnobotanic surveys report the use of U.urens L. to treat animals [2, 36-38]. Out of these
13 plant species, 8 are naturally growing in IsR (Allium orsinum L., Artemisia campestris L., Castanea
sativa Mill., Cucurbita maxima Duch., Salvia verbenacea L., Stellaria media (L.) Vill., Urtica urens L.
and Viscum album L.). Out of the 17 IsR-UR based on these plant species, 13 were transmitted by
ancestors (Add.Doc.I), fact which may indicate a true local knowledge.
GsC also show some plant species which are cited only in this region: Alchemilla mollis (Buser)
Rothm. (2 GsC-HSHR), Arctostaphylos uva-ursi (L.) Spreng. (1 GsC-HSHR), Armoracia rusticana P.
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Gaertn. & al. (4 GsC-HSHR), Berberis vulgaris L. (3 GsC-HSHR), Cinnamomum camphora (L.) J.Presl. (1
GsC-HSHR), Laurus nobilis L. (1 GsC-HSHR), Panax ginseng C.A. Mayer (2 GsC-HSHR) and Potentilla
anserina L. (1 GsC-HSHR) (Add.Doc.I). Out of these, four plant species have never been cited before
in European ethnoveterinary literature to treat animal diseases (Alchemilla mollis (Buser) Rothm.,
Armoracia rusticana P. Gaertn. & al., Cinnamomum camphora (L.) J.Presl., Panax ginseng C.A.
Mayer) [2].
In addition, IsR and GsC share only 5 of the 11 (IsR) and 13 (GsC) plant species with more than 4 UR,
which underlines the difference between the both research regions not only in the reported plant
species spectrum but also regarding the most common used plants (Table 5). This specific
information regarding the usualness is not available from Italian studies. Apart some exceptions e.g. Coffea L. and Urtica dioica L. - usualness in the two studied regions varies considerably. E.g.
Calendula officinalis L. had a total of 33 IsR-UR, while same plant reported 16 GsC-UR. Similarly,
Matricaria recutita L. had a total 33 GsC-UR and 18 IsR-UR (Table 5). Natural conformation of the
territories may explain at least some of the major differences between the two areas of the same
country: for example Arnica montana L. naturally grows in the alpine regions and thus probably is
associated with a higher number of IsR-UR (21 IsR-UR, 10%) than in GsC (7 GsC-UR, 3%). Another
example of this may be Urtica urens L. use in IsR, where is preferred to Urtica dioica L. in
ethnoveterinary preparations, probably because of its local prevalence on country side.
Some plants confirm their importance in Swiss ethnoveterinary medicine: e.g. Coffea L., mentioned
in both IsR and GsC (11 UR each) mixed with schnapps or grappa, were also reported in previous
Swiss ethnoveterinary studies, sharing also way of preparation and pathologies which the treatment
is addressed to (peri-partum strengthen) [17, 18] (Table 5).
In contrast, some plant species seem to be really typical of regional tradition: Linum usitatissimum
L. (“shmellin”) received a high number of citations in Ticino canton (16 UR), mostly for the same
indication (peri-partum preparation), while only in 3 GsC-UR (Table 2a,b).
Usualness of some plant species appear so far to be more common in German speaking areas of
Switzerland: e.g. hanging up branches of Rhamnus catharticus L. in stable is mentioned in 8 GsC-UR
to treat or prevent cattle ringworm. Same UR was mentioned in previous Swiss works [17, 18]. In
IsR, R.catharticus L. has never been reported in Ticino Canton while it is mentioned (2 IsR-UR) by 2
farmers of Grisons (Poschiavo district) to treat this affliction (“derbat” in local IsR dialect) and its use
was explicitly coming from inner Swiss areas and not from local tradition.
Some particular uses in IsR includes: so called “vin brulè”, meaning boiled wine with Eugenia
caryophillata Thunb. or Cinnamonum verum L. given post-partum cows to expel placenta; lying hens
straighten with Stellaria media (L.) Vill.; oral administration of Abies alba L. resin to treat internal
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parasitism; Picea abies (L.) H.Karst resin used in case of fracture of sheep and goats limbs, with the
double function of consolidating and decrease local inflammation; Brassica oleracea L. leaves are
crushed and then applied as wounds dressing, particularly in case of closed and infected wounds.
These results from IsR and GsC highlight how two regions, although belonging to the same nation
for centuries and although located quite close one to the other in terms of kilometres, can show
great differences in between. Moreover, IsR shows higher correspondence with Swiss data than
with Italian neighbouring ones: in fact it shares 12 and 29 respectively with analysed Italian surveys
and with formers Swiss studies (Figure 3). This may be also related with the fact that 2 out of 5
Italian surveys [19, 23] were explicitly focused on a linguistic minorities, although it has to be
considered their long history in Italian Alpine Valleys. At the same time, while GsC - which may be
considered as located both geographically and historically in the “hearth of Helvetic Confederation”
– report 8 new plant species, IsR shown to have a considerable different ethnoveterinary culture,
with 13 plant species never reported nor in Switzerland nor in Italians ethnoveterinary studies [17,
18]. It is also interesting to notice that plant species named only in IsR or only in GsC are also often
with only one or few use reports: rarely used plant species - which are therefore most likely to be
lost for their traditional uses - seem to represent indeed the original pool of knowledge of each
region.

9.6 Conclusion

We conduct for the first time an ethnoveterinary study in parallel in two maximally different regions
of Switzerland: a north-western region belonging to German speaking Cantons (GsC) and a southern
Italian speaking region (IsR).

Regions differ in language as well as in history, culture and

geographical conformation. Nevertheless they share more than 5 centuries of political union.
Farmers from both IsR and GsC of Switzerland know and currently use household herbal remedies
to treat different livestock species. We documented in our survey a wide spectrum of plant species
(44 in IsR, 43 in GsC), preparations (125 household single-species herbal remedy reports, IsR-HSHR
and 145 GsC-HSHR), and use reports (205 IsR-UR, 209 UR-GsC). The two studied regions, although
sharing a good proportion of plant species, highlight some important difference which may be
related to both natural and cultural differences.
When compared with former Swiss studies IsR and GsC confirm some plant species which appear
so far to be well rooted in Swiss ethnoveterinary knowledge (e.g. Coffea L.) while some plant
species seem to be related with German speaking areas of the country (e.g. Rhamnus catharticus
L.). Moreover, IsR seems to share much more of traditional plant species knowledge with
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Switzerland than with Italian neighbouring regions, highlighting therefore a cultural heritage
strictly linked with Helvetic Confederation. However, IsR seems – compared with GsC – to have
more differences with previous findings of other Swiss studies, thus emphasizing the peculiarity of
this region.
Moreover, plant species reported here for the first time to treat livestock diseases are often
named only once by informants showing the high importance to carry out ethnoveterinary
studies also in European countries in order to preserve local traditional knowledge.
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9.7 Additional documents

List of additional documents for:
Swiss ethnoveterinary knowledge in medicinal plants – a within country
comparison of Italian speaking with German speaking regions
Additional documents:
Additional document I – list of household remedies reports and their use reports in Italian speaking
regions (IsR) and German speaking Cantons (GsC)
Additional document II – list of plant species reported in Italian speaking regions (IsR) and German
speaking Cantons (GsC) compared with former Swiss studies (CH) and selected papers from Italian
neighbouring areas.
Figures:
Figure 1 - Swiss map with highlighted research areas and number of dialogue partners per Canton
Figure 2 - Distribution of Italian speaking regions (IsR) and German speaking Cantons (GsC)
indications, classified according to the the Anatomical Therapeutic Chemical Classification system for
veterinary medicinal products (ATC-vet codes: QA = Alimentary tract and metabolism; QD =
Dermatologicals; QG = Genito urinary system and sex hormones; QM = Musculo-skeletal system; QP
= Antiparasitic products, insecticides and repellents; QR = Respiratory system; GS: General
streghtning; IsR others: QN (Nervous system) agent + QS (Sensory organs) agents + varia; GsC others:
QP (antiparasitics) agents + varia; Percentage referred to a total of 205 IsR-UR and 209 GsC-UR).
Figure 3 - Comparison of plant species reported in Italian speaking regions (IsR) and German
speaking Cantons (GsC) with former Swiss studies (CH) and Italian neighbouring areas ones (IT)
Tables:
Table 1a - Extraction procedure to prepare the 125 household single-species herbal remedy reports
from Italian speaking Regions (IsR-HSHR) named by 25 farmers.
Table 1b - Extraction procedure to prepare the 145 household single-species herbal remedy reports
from German speaking Cantons (GsC-HSHR) named by 31 farmers
Table 2 - 205 use reports of 125 homemade herbal remedies containing a single herb from Italian
speaking Regions (IsR-UR): Routes of administration, categories of use, and target animal species
Table 2b - 209 use reports of 145 homemade herbal remedies containing a single herb from German
speaking Cantons (GsC): Routes of administration, categories of use, and target animal species
Table 3 – Further information regarding Italian speaking region use reports (IsR-UR) and German
speaking Cantons use reports (GsC-UR)
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Table 4 - Daily dosage in dry plant equivalent per kg metabolic body weight (g/kg0.75) of homemade
single species herbal remedies (HSHR) used in orally administered preparations: comparison of IsR,
GsC and former Swiss studies data with converted animal dose and converted human dose.
Table 5 – Most frequent plant species in Italian speaking Regions (IsR) and German speaking Cantons
(GsC).

Figure 1 – Swiss map with highlighted research areas and number of dialogue partners per Canton
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Figure 2 – Distribution of Italian speaking regions (IsR) and German speaking Cantons (GsC) indications, classified according to the the Anatomical
Therapeutic Chemical Classification system for veterinary medicinal products (ATC-vet codes: QA = Alimentary tract and metabolism; QD =
Dermatologicals; QG = Genito urinary system and sex hormones; QM = Musculo-skeletal system; QP = Antiparasitic products, insecticides and
repellents; QR = Respiratory system; GS: General streghtning; IsR others: QN (Nervous system) agent + QS (Sensory organs) agents + varia; GsC others:
QP (antiparasitics) agents + varia; Percentage referred to a total of 205 IsR-UR and 209 GsC-UR).
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Figure 3 – Comparison of plant species reported in Italian speaking regions (IsR) and German speaking Cantons (GsC) with former Swiss studies (CH) and
Italian neighbouring areas ones (IT)
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Table 1a: Extraction procedure to prepare the 125 household single-species herbal remedy reports from Italian speaking Regions (IsR-HSHR) named by 25 farmers
Botanical family
(Number of named plant species in
this family)

Plant species with ≥ 3 named IsR-HSHR
(Numbers indicate the frequency of mentioned 125
IsR-HSHR)

On farm extraction procedure (Numbers indicate the frequency of mentioned 125 IsRHSHR)
Non
Water
Alcohol
Oil/Fat
Hone
e
y
Room
temperature

CP

Asteraceae (7)

Linaceae (1)
Urticaceae (2)

Malvaceae (2)

all Asteraceae (33)
Calendula officinalis L. (15) [vs]
Flos and flos sine calice (14)
Herba (1)
Arnica montana L. (7)
Flos (6)
Herba cum radice (1)
Matricaria recutita L. (5)
Flos (5)
others1 (4) [vs]
Linum usitatissimum L. (13)
Semen (13)
all Urticaceae (13)
Urtica urens L. (7) [vs]
Herba (7)
Urtica dioica L. (6)
Herba (6)
all Malvaceae (10)
Malva neglecta Wallr. (7)
Folium (3)
Herba (2)
Herba cum radice (2)
Malva sylvestris L. (3)
Folium (1)
Herba (2)

7

1

1

Infusio Decoctio
Room
Heated
Room
Heated
n
n
temperatur
up
temperature
up
e
6

2

6a

1

1b

1
3
11
5

9

2

5

2

2

4
1

5
1
4
2

1
1

1

2c
1

1

1

6

4

2
2

1

8

6

2
1
1

1

1
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Rubiaceae (1)
Poaceae (4)

Liliaceae (2)

Hypericaceae (1)

Pinaceae (2)

others (22)
Total (44)

Coffea L. (9)
Semen (9)
all Poaceae (6)
Oryza sativa L. (3)
Semen
others2 (3)
all Liliaceae (5)
Allium sativum L. (4)
Bulbus (4)
others3 (1)
Hypericum perforatum L. (4) [vs]
Flos (3)
Herba (1)
all Pinaceae (4)
Picea abies (L.) H. Karst. (3)
Resina (3)
others4 (1)
Other plant species5 (28) [vs]

2

1

2
4

1

9
3
3
1

4
1
3
1
4

1d
8

3
1
18
43

10

5
18

2
23

9

2
2

6

5

1

[vs]: voucher specimens available, voucher numbers are visible in the Additional file 1.
1

Artemisia absinthium L. (1), Artemisia campestris L. (1), Taraxacum officinale WEB. Ex Wigg. (2); 2 Avena sativa L. (1); Triticum aestivum L. (1); Hordeum vulgare L. S.L. (1); 3
Allium cepa L. (1); 4 Abies alba Mill. (1); 5 Brassica oleracea L. (convar. Capitata var. Sabauda L.) (1); Castanea sativa Mill. (1); Cinnamomum verum J.Presl. (1); Cucurbita
maxima Duch. (1); Dryopteris filix-mas L. (SCHOTT) (1); Eugenia caryophyllata Thunb. (1); Euphrasia rostkoviana Hayne, 1985 (2); Foeniculum vulgare Mill. (2); Gentiana
purpurea L. (2); Juglans regia L. (1); Lavandula angustifolia Mill. (1); Nicotiana tabacum L. (1); Olea europaea L. (1); Oryza sativa L. (2); Potentilla erecta (L.) RÄUSCHEL (1);
Quercus robur L. oder Quercus petraea (MATT.) LIEBL. (1); Rhamnus catharticus L. (2); Ricinus communis L. (1); Salvia verbenacea L. (1); Stellaria media (L.) VILL. (2);
Symphytum officinale L. (1); Viscum album L. S.L. (1).
a

Calendula tincture (pharmacy) used in four remedies; Calendula ointment by Weleda® (pharmacy) used in two remedies; b Dandelion tincture (pharmacy) used in one
remedy; c In two remedies, linseeds were boiled in the same water were they were kept for a whole night; d Castor oil (Ricinus communis seeds oil) used in one remedy.
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Table 1b: Extraction procedure to prepare the 145 household single-species herbal remedy reports from German speaking Cantons (GsC-HSHR) named by 31 farmers
Botanical family
(Number of named plants
species in this family)

Plant species witch ≥ 3 named GsC-HSHR
(Number indicate the frequency of
mentioned 145 GsC-HSHR)

Asteraceae (5)

All Asteraceae (36)
Matricaria recutita L. (18)
Flos (15)
Herba (3)
Calendula officinalis L. (8)
Flos (8)
Arnica montana L. (5)
Flos (5)
Achillea millefolium L. agg. (4)
Herba (3)
Flos (1)
Others 1 (1)
Coffea arabica L. (9)
Semen (9)
Symphytum officinale L. agg. (9)
Radix (8)
Folium (1)
Urtica dioica L. agg. (8)
Herba (4)
Folium (4)
Quercus robur L. agg. (7)
Cortex (7)
All Lamiaceae (7)
Thymus vulgaris L. (6)
Herba (6)
Others 2 (1)
All Rosaceae (7)
Potentilla erecta (L.) Raeusch. agg. (3)
Rhizoma (3)
Others 3 (4)
Rhamnus cathartica L. (8)
Herba (8)

Rubiaceae (1)
Boraginaceae (1)
Urticaceae (1)
Fagaceae (1)
Lamiaceae (2)

Rosaceae (4)

Rhamnaceae (1)

CP a

None
Room
temperature

5

On farm extraction procedure
Alcohol

Water

1

1

Infusio
n
13

Decoctio
n
7

Room
temperature
3

8
2

5
1

1

1
3

Oil/Fat
Room
temperature
3

Heatep
up
4

3

4

2
1

2
1

1

9
4

1
1

1

1
4
3

1

4
3

2
3

3

3

2
2
8

2
2b

1

1

1

1

1

1

1
1

2
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Polygonaceae (1)

Theaceae (1)
Brassicaceae (2)

Hypericaceae (1)
Linaceae (1)
Berberidaceae (1)
Others (20)
Total (43)
a

Rumex obtusifolius L. agg. (6)
Radix (3)
Folium (2)
Herba cum radice (1)
Camellia sinensis (L.) O. Kuntze. (5)
Folium (5)
All Brassicaceae (5)
Armoracia rusticanaP. Gaertn. & al. (4)
Radix (4)
Others 4 (1)
Hypericum perforatum L. agg. (3)
Flos (2)
Herba (1)
Linum usitatissimum L. agg. (3)
Semen (3)
Berberis vulgaris L. (3)
Herba (3)
Other plant species 5 (29)
145

3
1

1

1

5
1

4
3
1

1
2
1

1

4
14

3
8
43

2

2
4

4
39

6
21

6

2
9

3
9

CP comercial products b Rosaceae; Potentilla erecta (L.) Raeusch. agg.: 1x extraction with milk
Asteraceae (1): Artemisia absinthium L. (1); 2Lamiaceae (1): Origanum vulgare L. agg. (1); 3 Rosaceae (3): Alchemilla mollis (Buser) Rothm. (2), Malus domestica Borkh. (1),
Potentilla anserina L. (1); 4Brassicaceae (1): Capsella bursa-pastoris (L.) Medikus agg. (1); 5 Pinaceae (2): Abies alba Mill. (2), Picea abies (L.) H. Karst. (2), Malvaceae (2):
Althea officinalis L. (2), Malva sylvestris L. (1), Apiaceae (2): Foeniculum vulgare Mill. (2), Carum carvi L. (1), Cannabaceae (1): Cannabis sativa L. (2), Aspidiaceae (1):
Dryopteris filix-mas L. (2), Araliaceae (1): Panax ginseng C.A. Meyer (2), Lauraceae (2): Laurus nobilis (1), Cinnamomum camphora L. (1), Poaceae (1): Avena sativa L. (2),
Scrophulariaceae (1): Euphrasia officinalis L. (2), Juglandaceae (1): Juglans regia L. (1), Ericaceae (1): Arctostaphylos uva-ursi (L.) Sprengel (1), Caprifoliaceae (1): Sambucus
nigra L. (1), Xanthorrhoeaceae (1): Aloe vera (L.) Burm.f. (1), Papaveraceae (1): Chelidonium majus L. (1), Rutaceae (1): Citrus x limon (L.) Burm.f. (1), Liliaceae (1): Allium
cepa L. (1)
1
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Table 2a: 205 use reports of 125 homemade herbal remedies containing a single herb from Italian speaking Regions (IsR-UR): Routes of administration,
categories of use, and target animal species
Plant species
Botanical family (Number of with ≥ 3 named IsR-HSHR
named plant species in this
(Number of named
family)
remedy reports are given
in brackets)
Asteraceae (7)

Linaceae (1)

Urticaceae (2)

Malvaceae (2)

Rubiaceae (1)

all Asteraceae (33)
Calendula officinalis L.
(15) [vs]
Flos and flos sine calice
(14)
Herba (1)
Arnica montana L. (7)
Flos (6)
Herba cum radice (1)
Matricaria recutita L. (5)
Flos (5)
others1 (4)
Linum usitatissimum L.
(13)
Semen (13)
all Uritcaceae (13)
Urtica urens L. (7) [vs]
Herba (7)
Urtica dioica L. (6)
Herba (6)
all Malvaceae (10)
Malva neglecta Wallr. (7)
Folium (3)
Herba (2)
Herba cum radice (2)
Malva sylvestris L. (3)
Folium (1)
Herba (2)
Coffea spp. (9)

(Numbers indicate the frequency of mentioned applications, 205 use reports are mentioned totally)
Routes of administration
External
I

A

OR

19

36 18

7

23
3

7
4

7

1

3

Treatment
IU of housing
environment

Categories of use

1

QA

QD

8

40

7

7
8

2

15
23

1

14

1
1

9
5

1
2
5

2
1

2
3

1

5
3

4
2

S

G

4

2

23

20

18

13

74

6

9
1

8
2

8

5

30
3

1p

7
6

4
2

5

4
2

1
3

14
7

2c
3

6
1

2
3

2
2

1
3

11
9

5d
1

8
5

1

4
4

3
16

16
25

4

3

8

15

1
12

1
4

8
1

10
17

3
1
5

1
2

1
2

1

19

1

1

2
9

9p
2

13

9

1

5
8

1

4

12

1
1

1

2

1
3
5

1

2
3

1p

1e

Ns

Others7

Total
different
use reports

GS Others6 C

QG Mast QM QP

24a
3

3

10

Target animal species

Internal

4
3
5

1

2
3
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Poaceae (4)

Liliaceae (2)

Hypericaceae (1)

Pinaceae (2)

others (22)
Total (44)

Semen (9)
all Poaceae (6)
Oryza sativa L. (3)
Semen
others2 (3)
all Liliaceae (5)
Allium sativum L. (4)
Bulbus (4)
others3 (1)
Hypericum perforatum L.
(4) [vs]
Flos (3)
Herba (1)
all Pinaceae (4)
Picea abies (L.) H. Karst.
(3)
Resina (3)
others4 (1)
Other plant species5 (28)
[vs]

11
7

7
4

4
3
10

4

4p

5
4

3

3p
9

9
1

2
1

2
1
3

1

3

9

2
1
1

1
2

1

3

1

5 20
57 112

1d

1

4
3

11
7

3
1
2

1
2
1

4

2

1

3

1f
2

1
3

1
1

2

1
2

1

4
32

9
51

2
4

2

3

2
4
29

1

2

2

2

4
5

12
46

5
61

2
25

1

1
24

9
21

13

4g
14

11
70

7

10

6
1

9
1

1

4
2
6

4
2
7
48

33
205

I – intact tissue; A – alterated or sore tissue; OR – oral; IU – intravaginal/intrauterine; QA – gastrointestinal disorders and metabolic dysfunctions; QD – skin afflictions and
sores; QG – Genito urinary system and sex hormons (including peri-partum preparation); Mast – Mastitis; QM – Musculoskeletal system (including hematomas and edema
in the connective tissue); QP – Antiparasitic products, insecticides and repellents; GS – General strengthening; C – Cattle; S – Sheep; G – Goat; Ns – No specification of the
animal species (external administration);
[vs]: voucher specimens available, voucher numbers are visible in the Additional file 1.
a

Calendula tincture (pharmacy) used in four remedies; Calendula ointment (pharmacy) used in two remedies; b Dandelion tincture (pharmacy) used in one remedy; c one
recepy as QS (sensory organs) agent, one recepy for swollen glands; d three recepies as refreshing, two recepies as general anti-inflammatory; e QS (sensory organ) agent; f
QN (Nervous system) agent; g Two recepies as QS (sensory organs) agent, two recepies as food integrator; p Peri-partum recepies (18 applications), Coffea spp was used in
one case to enhance sexual libido in bulls.
1

Artemisia absinthium L. (1), Artemisia campestris L. (1), Taraxacum officinale WEB. Ex Wigg. (2); 2 Avena sativa L. (1); Hordeum vulgare L. S.L. (1); Triticum aestivum L. (1); 3
Allium cepa L. (1); 4 Abies alba Mill. (1); 5 Brassica oleracea L. (convar. Capitata var. Sabauda L.) (1); Castanea sativa Mill. (1); Cinnamomum verum J.Presl. (1); Cucurbita
maxima Duch. (1); Dryopteris filix-mas L. (SCHOTT) (1); Eugenia caryophyllata Thunb. (1); Euphrasia rostkoviana Hayne, 1985 (2); Foeniculum vulgare Mill. (2); Gentiana
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purpurea L. (2); Juglans regia L. (1); Lavandula angustifolia Mill. (1); Nicotiana tabacum L. (1); Olea europaea L. (1); Oryza sativa L. (2); Potentilla erecta (L.) RÄUSCHEL (1);
Quercus robur L. oder Quercus petraea (MATT.) LIEBL. (1); Rhamnus catharticus L. (2); Ricinus communis L. (1); Salvia verbenacea L. (1); Stellaria media (L.) VILL. (2);
Symphytum officinale L. (1); Viscum album L. S.L. (1); 6 QR (respiratory tract) agents, QS (sensory organs) agents, QN (nervous system) agent, varia; 7 horses, pigs, donkeys,
dogs, cats, hens.
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Table 2b: 209 use reports of 145 homemade herbal remedies containing a single herb from German speaking Cantons (GsC): Routes of administration,
categories of use, and target animal species
Route of
administration
External
OR
HE
Botanical family
(Number of named
plants species in this
family)

Plant species witch ≥ 3
named GsC-HSHR
(Number indicate the
frequency of mentioned 145
GsC-HSHR)

IN

AS

Numbers indicate the frequency of the mentioned 209 use reports
Category of use (ATCvet Code)
QA

QD

QR

QG

QM

Mas
t

Target animal species
GS

Oth
ers

Ct

Cv

Ca
a

G

P

Tot
al
H O
t
h
e
r
s
k

Asteraceae (5)

Rubiaceae (1)
Boraginaceae (1)

Urticaceae (1)
Fagaceae (1)
Lamiaceae (2)

All Asteraceae (36)
Matricaria recutita L. (17)
Flos (14)
Herba (3)
Calendula officinalis L. (7)
Flos (7)
Arnica montana L. (5)
Flos (5)
Achillea millefolium L. (4)
Herba (3)
Flos (1)
Others 1 (1)
Coffea arabica L. (9)
Semen (9)
Symphytum officinale L. agg.
(9)
Radix (4)
Folium (1)
Urtica dioica L. agg. (8)
Herba (4)
Folium (4)
Quercus robur L. agg. (7)
Cortex (7)
All Lamiaceae (7)

10

26

28

24

29

3

1

12

16
4

16
3

11

2

1

15

5

2

11

1

4

3

3

3
2
1

2
2
1

11

7

2

2

6
5

5
1

7
11

7
5

1

1

2

48

16

11

1

5
1

13
3

5

1

6

1

5

1

2

4

1

4

1

15
2

3

3

1

1
1

3
4

8

4

1

3

2

6

91

3

1

2

29
4

1

2

16
9

2

2

10

1

4
1

1

4

1
2

2
2

2

2

5
8

3
1

1

1

5

3
2
1
11

5

6
1

1
1
2
1

15
2
1

2

6
5
7
13

111

COMPLEMENTARY AND ALTERNATIVE MEDICINE ON ITALIAN ORGANIC FARMS AND
ETHNOVETERINARY AS A POSSIBLE STRATEGY FOR DISEASE TREATMENT

Rosaceae (4)

Rhamnaceae (1)
Polygonaceae (1)

Theaceae (1)
Brassicaceae (2)

Hypericaceae (1)

Linaceae (1)
Berberidaceae (1)
Others5 (20)
Total (43)

Thymus vulgaris L. (6)
Herba (6)
Others 2 (1)
All Rosaceae (7)
Potentilla erecta (L.)
Raeusch. agg. (3)
Rhizoma (3)
Others 3 (4)
Rhamnus cathartica L. (8)
Herba (8)
Rumex obtusifolius L. agg. (6)
Radix (3)
Folium (2)
Herba cum radice (1)
Camellia sinensis (L.) O.
Kuntze. (5)
Folium (5)
All Brassicaceae (5)
Armoracia rusticana P.
Gaertn. & al. (4)
Radix (4)
Others 4 (1)
Hypericum perforatum L.
agg. (3)
Flos (2)
Herba (1)
Linum usitatissimum L. agg.
(3)
Semen (3)
Berberis vulgaris L. (3)
Herba (3)
20 other plant species (29)

1

3
2
3

1

5

10
2
5

5

3
2

2
3

2
1

3
2

8
1

4

2
2

2

4

2

2

8

2

3

3

3

1

2

3

2
1

2
1

1

3

5

8

6

3
6
1

8

3
1
1

3

5
4

5
2

3
1

2

1

4

3

2

1

1
1

1
3

1

1

1

1

1

1

1

3

1

1

1

2
1

1

1

5
1

1

1

1

1

1

1
1

2

11
2
10

2

5
5

5
6
5
1

1

2

1

2
1
3

10

9

18

3
1

9

3
8

2

2

1

5

6

4

16

1
8

2
4

6

33

53
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12

75

63

6

11

16

13

12

13

65

63

37

13

16

3

1

8

7

3
38
20
9

I – intact tissue; A – alterated or sore tissue; OR – oral; IU – intravaginal/intrauterine; QA – gastrointestinal disorders and metabolic dysfunctions; QD – skin afflictions and
sores; QG – Genito urinary system and sex hormons (including peri-partum preparation); Mast – Mastitis; QM – Musculoskeletal system (including hematomas and edema
in the connective tissue); QP – Antiparasitic products, insecticides and repellents; GS – General strengthening; C – Cattle; S – Sheep; G – Goat; Ns – No specification of the
animal species (external administration);
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a

CP comercial products b Rosaceae; Potentilla erecta (L.) Raeusch. agg.: 1x extraction with milk
Asteraceae (1): Artemisia absinthium L. (1); 2Lamiaceae (1): Origanum vulgare L. agg. (1); 3 Rosaceae (3): Alchemilla mollis (Buser) Rothm. (2), Malus domestica Borkh. (1),
Potentilla anserina L. (1); 4Brassicaceae (1): Capsella bursa-pastoris (L.) Medikus agg. (1); 5 Pinaceae (2): Abies alba Mill. (2), Picea abies (L.) H. Karst. (2), Malvaceae (2):
Althea officinalis L. (2), Malva sylvestris L. (1), Apiaceae (2): Foeniculum vulgare Mill. (2), Carum carvi L. (1), Cannabaceae (1): Cannabis sativa L. (2), Aspidiaceae (1):
Dryopteris filix-mas L. (2), Araliaceae (1): Panax ginseng C.A. Meyer (2), Lauraceae (2): Laurus nobilis (1), Cinnamomum camphora L. (1), Poaceae (1): Avena sativa L. (2),
Scrophulariaceae (1): Euphrasia officinalis L. (2), Juglandaceae (1): Juglans regia L. (1), Ericaceae (1): Arctostaphylos uva-ursi (L.) Sprengel (1), Caprifoliaceae (1): Sambucus
nigra L. (1), Xanthorrhoeaceae (1): Aloe vera (L.) Burm.f. (1), Papaveraceae (1): Chelidonium majus L. (1), Rutaceae (1): Citrus x limon (L.) Burm.f. (1), Liliaceae (1): Allium
cepa L. (1)
1

Table 3 – Further information regarding Italian speaking region use reports (IsR-UR) and German
speaking Cantons use reports (GsC-UR)
Information

IsR-UR

GsC-UR

(total of 205 IsR-UR,
percentages in brackets)

(total of 209 GsC-UR,
percentages in brackets)

During last year
During last ten years
More than 10 years ago
Never used, only heard about
na

102 (50)
29 (14)
69 (34)
3 (1)
2 (1)

119 (57)
49 (23)
33 (16)
8 (4)

More than 10 times
Between 2 and 9 times
Once
Never

99 (48)
11 (5)
18 (9)
75 (37)

78 (37)
55 (26)
17 (8)
59 (29)

152 (74)
47 (23)
6 (3)

86 (41)
98 (47)
17 (8)
8 (4)

131 (64)
39 (19)
15 (7)
6 (3)
4 (2)
9 (4)
1 (<1)

67 (32)
38 (18)
19 (10)
49 (22)
34 (16)
2 (1)

183 (87.2)

196 (77.7)

Data of last use

Frequency of use within the last five years

Additional therapies in combination
None
Another farmer-administered therapy
Veterinary treatments
na
Source of knowledge
Ancestors/relatives
Friends
Books/Journals
Courses attended/Education
Personal experience
Veterinaries
na
Degree of satisfaction
n° UR for which it was possible to
determinate it on a VAS of 100mm
(average mm in brackets)
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Table 4 - Daily dosage in dry plant equivalent per kg metabolic body weight (g/kg0.75) of homemade single species herbal remedies (HSHR) used in
orally administered preparations: comparison of IsR, GsC and former Swiss studies data with converted animal dose and converted human dose.

Plant species
with ≥ 3 reported HSHR
and documented dosage
Achillea millefolium L.
Flos et herba cum flos
Allium sativum L.
Bulbus
Armoracia rusticana P.
Gaertn. & al.
Radix
Arnica montana L.
Herba cum radice
Camellia sinensis (L.) O.
Kuntze.
Folium
Coffea spp.
Semen (9)
Foeniculum vulgare Mill.
Semen
Linum usitatissimum L.
Semen
Malva neglecta Wallr.
Folium et herba
Matricaria recutita L.
Flos
Matricaria recutita L.
Herba
Oryza sativa L.
Semen
Quercus robur L.
Cortex
Rumex obtusifolius L.
Radix

Daily dose [g/kg0.75]

Arithmetic mean in IsR
(median; minimum valuemaximum value; number of
IsR-UR for which daily
dosage has been estimated)

Arithmetic mean in GsC
(median; minimum valuemaximum value; number of
GsC-UR for which daily
dosage has been estimated)

Determined daily dose
[g/kg0.75] in previous Swiss
studies (Schmid et al., 2011;
Disler et al., 2012)

0.25 (0.13; 0.08-0.53; 3)

-

-; -

1.09 (0.61; 0.28-3.14; 9)

-

-; 1.12

0.16-0.23

0.09-0.17

-

2.54 (1.18; 0.26-3.98; 3)

-; -

-

-

0.012 (0.004; 0.004-0.029; 3)

-

-; -

-

-

-

0.38 (0.39; 0.27-0.47; 5)

-; 0.64

1.67-6.67

0.22-0.33 w

1.67 (1.46; 0.31-5.31; 9)

1.19 (0.16; 0.04-9.8; 7)

0.37; 0.35

-

-

0.07 (0.07; 0.03-0.16; 4)

-

0.24; -

0.2-0.4

0.2-0.3

5.79 (3.55; 0.8-15.6; 12)

-

2.92; 5.16

0.39-1.55ct
0.98-1.96cv

0.66

0.59 (0.59; 0.29-0.89; 5)

-

-; -

-

-

Converted animal dose
[g/kg0.75] (Reichling et al.
[??])

Converted human daily dose
[g/kg0.75] (ESCOP [??])
0.31

p

0.63 (0.90; 0.18-1.2; 7)

0.27 (0.16; 0.03-0.60; 15)

0.22; 1.12

0.04-0.09
0.19-0.39 r

0.39-0.52

-

1.32 (1.33; 0.13-2.47; 4)

-

-

-

19.79 (17.54; 15.70-26.14; 3)

-

-; -

-

-

-

1.17 (0.94; 0.008-2.82; 5)

-; -

0.19-0.39 r, 0.09-0.19 p

0.13 w

-

0.84 (0.8; 0.16-1.57; 3)

-; 1.72

-

-
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Thymus vulgaris L.
Herba
Urtica dioica L.
Herba
Urtica urens L.
Herba

-

0.35 (0.25; 0.07-0.98; 9)

2.47; -

0.19-0.39 r

0.04-0.26 w

13.84 (5.79; 1-41.67; 8)

0.09 (0.08; 0.05-0.16; 4)

2.39; 0.49

0.19-0.39 r

0.35-0.52

4.54 (1.00; 0.04-26.6; 11)

-

-; -

-

-

ct: cattle; cv: calves; r: ruminants; p: pigs
Correspondent average weight in kg/kg metabolic weight per animal species (kg 0.75) used in this and previous Swiss studies to calculate daily dosage per kg metabolic
weight: Adult cattle 650 kg/128.7 kg 0.75; Calf 75 kg/25.5 kg 0.75; Goat or Sheep 50 kg 18.8 kg 0.75; Young goat or sheep 20 kg 9.5 kg 0.75; Pig 200 kg/53.2 kg 0.75; Young pig 15
kg/7.6 kg 0.75; Horses: 650kg/ 128.7 kg 0.75; Donkey 200 kg/ 53.2 kg 0.75; Hen 1 kg/ 1.0 kg 0.75; Young chicken: 0.5kg/ 0.6 kg 0.75; Turkey: 12kg/ 6.4 kg 0.75; Young turkey:5 /3.3 kg
0.75
; Rabbit 3 kg/ 2.3 kg 0.75; Medium-sized dog 25 kg/ 11.2 kg 0.75; Cat 4kg/2.8 kg 0.75; Rat 0.175kg/0.3 kg 0.75; Human 65 kg/ 22.9 kg 0.75

Table 5 – Most frequent plant species in Italian speaking Regions (IsR) and German speaking Cantons (GsC)
Italian speaking Regions
Plant species with > 4 named IsR-UR
(Numbers indicate the frequency of mentioned 125 IsRHSHR/ 205 IsR-UR)

German speaking Cantons
Plant species with > 4 GsC-UR
(Numbers indicate the frequency of mentioned 145 GsCHSHR/ 209 GsC-UR)

Calendula officinalis L. (15/33)

Matricaria recutita L. (17/33)

Linum usitatissimum L. (13/16)

Coffea L. (9/11)

Coffea L. (9/11)

Symphytum officinale L. (9/11)

Arnica montana L. (7/21)

Rhamnus cathartica L. (8/8)

Urtica urens L. (7/15)

Urtica dioica L. agg. (8/11)

Malva neglecta Wallr. (7/12)

Calendula officinalis L. (7/16)

Urtica dioica L. (6/10)

Quercus robur L. (7/7)

Matricaria recutita L. (5/11)

Rumex obtusifolius L. (6/9)

Allium sativum L. (4/9)

Thymus vulgaris L. (6/11)

Hypericum perforatum L. (4/6)

Arnica montana L. (5/9)

Malva sylvestris L. (3/5)

Camellia sinensis (L.) O. Kuntze. (5/5)
Achillea millefolium L. (4/5)
Armoracia rusticana P. Gaertn. & al. (4/5)

IsR – Italian speaking Regions; GsC – German speaking Cantons; HSHR – Household single species remedy
report; UR – use reports;
Conform plant species in between the two studied regions are highlighted in grey.

9.8 References

Swiss ethnoveterinary knowledge in medicinal plants – a within country
comparison of Italian speaking with German speaking regions
1
McCorkle CM: An introduction to ethnoveterinary research and development. Journal of
Ethnobiology 1986;6:129-149.
2
Mayer M, Vogl CR, Amorena M, Hamburger M, Walkenhorst M: Treatment of organic
livestock with medicinal plants: A systematic review of european ethnoveterinary research.
Forschende Komplementärmedizin / Research in Complementary Medicine 2014;21:375-386.
3
Katerere DR, Luseba D: Ethnoveterinary botanical medicine: Herbal medicines for animal
health. CRC Press, 2010.
4
WHO: Second joint fao/oie/who expert workshop on non-human antimicrobial usage and
antimicrobial resistance: Management options. Oslo, norway. 15-18 march 2004. World health
organization. Geneva. Switzerland. 2004
5
Aarestrup F, Oliver Duran C, Burch D: Antimicrobial resistance in swine production. Anim
Health Res Rev 2008;9:135-148.
6
Nyamanga P, Suda C, Aagaard-Hansen J: The socio-cultural context and practical implications
of ethnoveterinary medical pluralism in western kenya. 2008:513-527.
7
EU: Council regulation (ec) no. 1804/99 of 19 july 1999 supplementing regulation (ec) no.
2092/91 on organic production of agricultural products and indication referring thereto on
agricultural products and foodstuffs to include livestock production. Official Journal of the European
Union 1999;L. 222:28.
8
European Medicines Agency E: Sales of veterinary antimicrobial agents in 19 eu/eea
countries in 2010.
http://wwwemaeuropaeu/docs/en_GB/document_library/Report/2012/10/WC500133532pdf 2012
9
Marshall BM, Levy SB: Food animals and antimicrobials: Impacts on human health. Clinical
microbiology reviews 2011;24:718-733.
10
Oechsli W: History of switzerland 1499-1914. Cambridge University Press, 2013.
11
Rossi G, Pometta E: Storia del cantone ticino dai tempi più remoti fino al 1922. 1980.
12
MeteoSwiss FOoMaC: Normal values per measured parameter: Temperature and
precipitation period 1961-1990, last access: 12.01.2015,
13
Office SFS: Swiss statistic - regional data: Regional portraits - Cantons, 2012,
14
Suisse B: Bio suisse jahresmedienkonferenz: Landwirtschafts- und marktzahlen; in
21.01.2015) hwb-scdbpla (ed), 2014,
15
Harshberger J: The purposes of ethnobotany. Bot Gaz 1896;21:146-154.
16
González-Tejero MR, Casares-Porcel M, Sánchez-Rojas CP, Ramiro-Gutiérrez JM, MoleroMesa J, Pieroni A, Giusti ME, Censorii E, de Pasquale C, Della A, Paraskeva-Hadijchambi D,
Hadjichambis A, Houmani Z, El-Demerdash M, El-Zayat M, Hmamouchi M, ElJohrig S: Medicinal
plants in the mediterranean area: Synthesis of the results of the project rubia. Journal of
Ethnopharmacology 2008;116:341-357.
17
Disler M, Ivemeyer S, Hamburger M, Vogl C, Tesic A, Klarer F, Meier B, Walkenhorst M:
Ethnoveterinary herbal remedies used by farmers in four north-eastern swiss cantons (st. Gallen,
thurgau, appenzell innerrhoden and appenzell ausserrhoden). Journal of Ethnobiology and
Ethnomedicine 2014;10:32.
18
Schmid K, Ivemeyer S, Vogl C, Klarer F, Meier B, Hamburger M, Walkenhorst M: Traditional
use of herbal remedies in livestock by farmers in 3 swiss cantons (aargau, zurich, schaffhausen).
Forschende Komplementarmedizin 2012;19:125-136.
19
Pieroni A, Giusti ME: 84 alpine ethnobotany in italy: Traditional knowledge of gastronomic
and medicinal plants among the occitans of the upper varaita valley, piedmont. Journal of
Ethnobiology and Ethnomedicine 2009;5

118

20
Cornara L, La Rocca A, Marsili S, Mariotti MG: 44 traditional uses of plants in the eastern
riviera (liguria, italy). Journal of Ethnopharmacology 2009;125:16-30.
21
Vitalini S, Iriti M, Puricelli C, Ciuchi D, Segale A, Fico G: 99 traditional knowledge on medicinal
and food plants used in val san giacomo (sondrio, italy) - an alpine ethnobotanical study. Journal of
Ethnopharmacology 2013;145:517-529.
22
Vitalini S, Tomè F, Fico G: 100 traditional uses of medicinal plants in valvestino (italy). Journal
of Ethnopharmacology 2009;121:106-116.
23
Mattalia G, Quave CL, Pieroni A: 74 traditional uses of wild food and medicinal plants among
brigasc, kyé, and provençal communities on the western italian alps. Genetic Resources and Crop
Evolution 2013;60:587-603.
24
Bernhard HR (ed) Research methods in anthropolgy- qualitative and quantitative
approaches, Walnut Creek, USA, Altamira Press, 2006.
25
Agricolture RIoO: Database sep; in version) MA (ed),
26
Lauber K, Wagner G (eds): Flora helvetica, Bern- Stuttgart- Wien, Haupt Verlag, 2007.
27
Medicines EDftQo, EDQM H, ed 7. 2012.
28
WHO-Collaborating-Centre-for-Drug-Statistics-Methodology: Atcvet http://www.Whocc.No/atcvet/atcvet/ last access on 13.01.2015,
29
Ungemach F: Umrechnung von humandosierungen fur tiere. Grundlagen der
Pharmakotherapie bei Haus- und Nutztieren 2 Auflage 1994:400 - 401.
30
Bigi D, Zanon A: Atlante delle razze autoctone. Bovini, Equini, Ovicaprini, Suini allevati in
Italia Edagricole–Edizioni Agricole de Il Sole 2008;24:2-90.
31
Dr. med. vet. Andreas Ewy, Dr. med. vet. Katharina Neff, Sutter-Lutz DmvB: Kälberdurchfall massnahmen zur bekämpfung. http://www.rgd.ch/de-ch/publikationen/rgdpublikationen.aspx,
Rindergesundheitsdienst, 2005,
32
Hovi M, Sundrum A, Thamsborg SM: Animal health and welfare in organic livestock
production in europe: Current state and future challenges. Livestock Production Science 2003;80:4153.
33
Benoit M, Laignel G: Constraints under organic farming on french sheepmeat production: A
legal and economic point of view with an emphasis on farming systems and veterinary aspects.
Veterinary Research 2002;33:613 - 624.
34
Reichling J, Gachnian- Mirtscheva R, Frater- Schröder M, Saller R, Rabinovich MI, Widmaier
W (eds): Heilpflanzenkunde für die veterinärparxis, Heidelberg, Springer Verlag, 2008.
35
ESCOP: Escop monographs ed 2nd edition. 2003.
36
Akerreta S, Calvo MI, Cavero RY: Ethnoveterinary knowledge in navarra (iberian peninsula).
Journal of Ethnopharmacology 2010;130:369-378.
37
González JA, García-Barriuso M, Amich F: Ethnoveterinary medicine in the arribes del duero,
western spain. Veterinary Research Communications 2011;35:283-310.
38
Viegi L, Pieroni A, Guarrera PM, Vangelisti R: A review of plants used in folk veterinary
medicine in italy as basis for a databank. Journal of Ethnopharmacology 2003;89:221-244.

119

COMPLEMENTARY AND ALTERNATIVE MEDICINE ON ITALIAN ORGANIC FARMS AND
ETHNOVETERINARY AS A POSSIBLE STRATEGY FOR DISEASE TREATMENT

10 Conclusions
Organic agriculture is practiced in many countries of the world with a high prevalence compared to
conventional farming in Europe. The market of organic products is constantly growing, in spite of
economic crisis. Consumers’ willing for products without residues is strong worldwide and is pushing
this deep change in modern society.
Organic agricoluture principles of the International Federation of Organic Assiaciation Movments
(IFOAM) formaly encourage the avoidance of chemical compunds in agriculture as well as in animal
husbandry. Both IFOAM and EU regulation, states that alternative treatments such as homeopathy
and phytotherapy shall be preferred to treat animal reared under organic conditions. Nevertheless,
almost no phytotherapeutic product is registered nowadays to treat livestock in Europe. Reliable and
scientific sound solutions are still to be found.
In Italy, since 2003, some complementary and alternative medicine (homeopathy, homotoxicology,
phytotherapy, acupuncture and traditional Chinese medicine, CAVM) are considered a “medical act”
and can therefore be subministered only by veterinary sourgens. Nevertheless no education course,
nor pre or post degree, is provided by Italian veterinary faculties. Research in complementary and
alternative veterinary medicine may be more difficoult than conventional one due to internal
differences with mainstream medicine.
Our project has shown that the majority of interviewed veterinary students and veterinary (I) have
no or scarce knowledge of CAVM (II) would consider useful a pre or post graduating course
addressing at least the main disciplines considered CAVM in Italy. Moreover, the majority of
interviewed farmers still don’t use CAVM in their allday practice. Italian organic farms state to
consiser useful the precence of a veterinary sourgeon expert in CAVM.
In between possible solutions, ethnoveterinary has been exensively studied. A systematic review
highlited the European ethnoveterinary medicine (EuEVM) research relevance as possible source of
information in view of a diversification and substantiation of medicinal plant use in the treatment of
organic livestock. EuEVM may provide promising and new starting points for the treatment of some
between the most relevant organic livestock diseases.
Farmers from north-western (GsC) and southern parts (IsR) of Switzerland know and currently use
household herbal remedies to treat different livestock species. We documented in our survey a
wide spectrum of plant species (44 in IsR, 43 in GsC), preparations (125 household single-species

Conclusions

herbal remedy reports, IsR-HSHR and 145 GsC-HSHR), and use reports (205 IsR-UR, 209 UR-GsC). IsR
results have been compared with GsC, previous Swiss ethnoveterinary studies and Italian
ethnobotanic studies. While traditional knowledge of some plant species appear to be
widespread in these mountain regions, IsR shown interesting differences in comparison with GsC,
previous Swiss ethnoveterinary studies and Italian ethnobotanic studies, with 13 plant species
reported for the first time in European Alpine region.
In conclusion, there seem to be a high need in Italy as well as in other countries worldwide, for a
veterinary expert in CAVM, able to treat organic reared livestock in accordance with organic
principles and legislation. Ethnoveterinary knowledge appears to be well radicated in Europe.
Interesting findings have been brought to show EuEVM possibilities to be a practical solution for
organic farmers as well as non organic ones. Results from southern part of Switzerland report
new plant species never mentioned before in other Swiss EVM studies, nor in Italian ones,
showing the potential of this discipline in finding completely new solutions to treat livestock
animals. Medicinal plants appear to be therefore a possible and practical solution to decrease
chemical compunds use in organic farming and finally meet consumers’ expectation for a
healthier food.
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