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In this review, we summarize our current state of understanding therapeutic potential and immunomodulatory
effects of different plants used in ethnoveterinary medicine. The use of drugs derived from plants dates back to antiq-
uity, so that today herbal medicine is practised worldwide. The great number of plants has been used in traditional
ethnoveterinary medicines in the prevention and treatment of milder forms of diseases, chronic diseases and recurrent
infections. One of the possibilities for stimulation of the functions of immuno system is the application of herbal
preparations which can incite the function of the effector defensive cells and emphasize their defensive capacities.
Extracts from some plants possess immune-stimulating properties and are able to increase the specific and nonspeci-
fic resistence of the animal organism to pathogens and stress. One of the most promising alternatives to classical anti-
biotic treatment is the use of plants for enhancing host defence responses and as potential growth promoters. Botani-
cal compounds exibit a number of beneficial therapeutic properties and also their usage is the importance for the an-
imal welfare. This compounds have been used as repellents and antiparasitics, or to treat the gastrointestinal, respira-
tory, reproductive, urinary or nervous system. Many of herbs are useful in several body systems.
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MPEI'JIEJA HA PACTEHNJA KOU CE KOPUCTAT
BO ETHOBETEPUHAPHATA MEJUIIUHA

Bo oBoj mpernen ja cymupamMe Hamara MOMEHTaIHA COCTOj0a Ha pa3Oupame Ha TEpPaAreBTCKUOT MOTCHIMjal 1
MMYHOMOMIYTAaTOPHUTE €()eKTH Ha pa3IMYHUTE pacTeHHja KOM C€ KOPUCTAT BO ETHOBETEPHMHAPHATA MEIWIMHA.
Vnorpebara Ha J1eKOBH JOOMEHH 0]] pacTeHHjaTa AaTupa Ol aHTUYKO BpeMe, Taka LITO JieHec XepbaiHara MeAUIMHA
ce MpaKTUKyBa Hacekalie BO CBETOT. 'ojieM Opoj pacTeHHja ce KOPHUCTAT BO TPaJWLIMOHAIHATA ETHOBETEPHUHAPHA
MEIUIMHA 3a TPEBEHIMja M TpeTMaH Ha mnobnarn (opMu Ha OONECTH, XPOHMYHM OOJNECTH W TOBTOPYBAYKU
nH(pexnmn. Exna og MOKHOCTHTE 3a CTUMYyJalfja Ha (yHKIIMMTE HA UMYHHUOT CHCTEM € alUTMKaIfja Ha PacCTUTEITHN
npenapary KOM MOXar Ja ja MHUIMpaaT GpyHKIMjaTa Ha e)eKTOPHUTE 0I0OpaHOCHHM KIIETKH U J1a TO 3ajaKHAT HUBHHOT
on0paHOeH kamanuTeT. EkCcTpakTuTe 01 HEKOM pacTeHHja NMAaT UMYyHOCTUMYJIATUBHU OCOOMHU U C€ CIIOCOOHM 12 ja
3roJjeMar CHCLIPI(l)I/I‘IHaTa n HCCHCL[I/I(l)I/I‘{HaTa OTHOPHOCT Ha XMBOTUHCKHMOT OpraHu3aM cropeéMa IMaTOr€HUTE Hu
crpecot. EnHa o1 HajBeTyBaYKUTE aITEPHATHBY 32 KIACMYHUOT aHTHOMOTCKHU TPETMaH e ynoTpebara Ha pacTeHHja 3a
3ajakHyBambe¢ Ha OAOPaHOEHMOT OATOBOP HAa OPTraHM3MOT, HO W Kako MOTCHIWjaHU MPOMOTOPU Ha PACTEkKOT.
Pactutennure cmecn nokaxyBaaT OpojHM TepaneBTCKMA 0COOMHH, a HUBHATA yNoTpeda € 3HavajHa U 3a 01arococToj-
Oata Ha xuBoTHHTE. OBHME CMECH CE KOPUCTCHU 3a 3allITUTA OJ] IMMapa3uTU U KaKO aHTUITAPA3UTUIU WU 3a TPETMAH Ha
FACTPOMHTECTUHAIHUOT, PECIUPATOPHUOT, PENPOSYKTUBHUOT, YPUHAPHUOT WIM HEPBHUOT CHCTEM. MHOry of
pacTeHujaTa ce yrnoTpeOJIMBH BO Pa3IMdHU CUCTEMH Ha TENOTO.

Koay4ynu 360poBu: pacTenuja; eTHOBETEpUHAPHA MEIUIIHA

INTRODUCTION identifying, use and integration of the local knowl-
edgeses, related skills and custom procedures cre-
Traditional folk veterinary medicine or ethno- ated by people for purpose of preserving health

veterinary medicine is being defined as a mode of and welfare of working and productive animals
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(Kohler-Rollefson and Brédunig, 1998). Ethnovet-
erinary medicine means prevention and curing of
diseases by plants (phytotherapy), bee products
(apitherapy), milk and dairy products, clay, rabbit
fat and swine lard, as well as manual removing of
Ixodidae from the body of animals and use of fly
larvae in the cleaning of suppurated wounds. By
lighting the fire on pasture and rubbing parts of
some plants and ashes into the animal skin a repel-
lent action against insects, the carriers of some
diseases, is obtained (Kudi, 2003).

Phytotherapy is a treatment which alleviates
and prevents the onset of diseases in humans and
animals based on natural medicinal raw materials
and vegetable preparations. The skill of curing by
plants was developed by all nations where in con-
formity with the region in which they lived they
had learned to use available plants. Phytoherapy is
based on traditional use of medicinal and other
plants on the basis of long-term human empiricism
regardless whether the medicinal properties of a
certain plant were scientifically conrmed or not.
Nowadays however, by perforing chemical, phar-
macological and toxicological research for a great
number, but not for all phytoreparations, the con-
tent of medicinal matters has been defined accu-
rately and approved clinically for their healing
properties. Conventional veterinary and ethnovet-
erinary medicine, even by taking into account their
heterogenosity, must act jointly to realize their
shared goal which is the preservation of health and
welfare of animals.

Phytotherapy during history

The knowledge about plants and their use in
nutrition and prophylactic and therapeutical pur-
poses in humans and animals goes back far into the
history what is evidenced by various sources in the
form of written records, preserved monuments and
original vegetable drugs. By using plants in the
nutrition the man had noticed their medicinal
properties.

First written records on medicinal drugs and
their application in prevention and therapy of hu-
man and animal diseases were found during tomb
excavations and on the walls of the temples of an-
cient civilisations. African, American, Arabian,
Egyptian, European, Asian, Sumer and other cul-
tures through the centuries had developed their
own ways of application of medicinal and other
plants in health care. Babylon-Assyryan cuneiform

script on pharmacotherapy describes a great num-
ber of vegetable drugs used for medicinal purposes
(belladonna, thorn apple, flax, cypress, cedarwood,
fig tree, onion). Ancient Egyptian medicine was
acquainted with different drugs and other useful
plants (anise, senna, mulberry tree, sunflower,
henbane, saffron, thyme, cinnamon and other), and
the knowledge about their action had been written
on medical papyruses. Ajurveda, a collection of
veda or the "knowledge" of ancient India contains
the descriptions of plants and their action, as well
as principles of diagnoses and treatment of diseas-
es. According to the memoirs of Pliny the Senior,
the Romans had prepared the potion from stinking
hellebore to eject the poison from the body, while
the mistletoe which grows on the oak had been
attributed to the greatest healing power. Old Slavs
had known and used a great number of plants for
treatment such as against fever they had used ab-
sinthe and centaury, as emetic means they had
used stinking hellebore and wild ginger, as diuret-
ics parsley and celery, and garlic as antihelmintic
(Kisgeci, 2002; Kustrak, 2005).

By the end of the eighteenth and beginning of
the nineteenth century almost nothing was known
about chemical composition of plants. Plants, their
skin, seed, fruit, leaves and other organs, in
prophylaxis and therapy of great number of diseas-
es of different aethiology had been used based on
long-term experience. By modern scientific re-
search an active healing action was confirmed for
a great number of plants used in traditional medi-
cine. By the end of the last century, the four fifths
of human population in the world used phytother-
apy and other forms of folk medicine with the aim
of prevention and treatment of human and animal
diseases (Abelson, 1990; Alcorn, 1995).

The role of plants in preserving health
and welfare of animals

In animal health care, the use of plants as
supporting therapy in preventive purposes or as a
complete therapy has a huge potential regardless
whether it is the question of individual or com-
bined plant medicinal preparations which act syn-
ergistically. It is possible to direct medicinal action
of plants into certain direction, to strenghten or
alleviate their action by combining certain features
of some plants and their preparations. In phyto-
therapy whole plants are used, then their parts —
drugs with structure of s. organized drug (over-
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ground and underground plant organs) and drugs
without structure s. non-cell drug (milk juice, ether
oil, wax, mucus, balsam), ingredients and prepara-
tions. Teas, decoctions, extracts (watery, alcohol,
watery-alcohol, oily), tinctures, macerations, solu-
tions, syrups, bathing soaps, creams, lotions, pills,
tablets are prepared from medicinal and other
plants. In veterinary medicine the use of some
forms of plants is to a certain degree limited be-
cause of the absence of cooperation with the pa-
tient on one hand while on the other the forms in-
tended exclusivelly to animals are not available
currently.

Active principles of plants belong to the
group of secondary metabolites created by meta-
bolic modifications of products of primary me-
tabolism (carbohydrates, aminoacids and fatty ac-
ids). Secondary plant metabolites are of very ver-
satile chemical composition and different pharma-
cological action and they include heterosides, al-
caloides, saponosides, terpenoides, tannins, flavo-
noides. Taxonomically related plants mostly pro-
duce chemically similar, but not the same metabo-
lites, therefore their pharmacological effects are
similar, but they cannot replace one another in
prevention and treatment of human and animal
diseases.

Phytotherapy is very intensively used in
prophylactic purposes with the aim of treatment of
milder forms of diseases, chronic diseases and re-
current infections as well as in organic livestock
production. Phytotherapeuticals (plant extracts,
essence, etc.) and homeopatic products (vegetable,
animal and mineral substances) have advantage
over synthetic-chemical veterinary preparations in
organic livestock production in case they ensure
positive therapeutic effects in animals (The Regu-
lation on Organic Livestock Production Methods,
2002).

The role of plants in strengthening
the organism resistance

The most serious attention in animal health
care is devoted to prevention of diseases based,
among other things, on raising animals in accord-
ance with their demands and needs in order to
achieve maximum resistance towards diseases and
protection against infections. The effects of appli-
cation of vegetable preparations are mostly di-
rected towards stimulating some organism func-
tions and enhancing their defensive abilities.
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Vegetable drugs having an immunostimulating
action are horsetail (Equisetum arvense L., Equi-
setaceae) (gtajner et al., 2009), ehinacea (Echina-
cea angustifolia DC, Echinacea pallida Nutt. and
Echinacea purpurea L., Asteraceae) (Goel et al.,
2002), mistletoe (Viscum album L., Loranthaceae)
(Sengul et al., 2009) and other. Maydis stigma
(dried cut stigmata of Zea mays L., Poaceae) dis-
plays an antioxidative activity (Maksimovi¢ and
Kovacevi¢, 2003; Maksimovi¢ et al., 2005a) and in
traditional medicine it is used as a mild diuretic
and urinary ointment which facilitates the passage
of stones and gravel through kidneys and urinary
bladder (Czygan, 1997; Maksimovi¢ et al., 2004).
Although it belongs to poisonous plants a stinking
hellebore (Helleborus L., Ranunculaceae) is used
in ethnoveterinary medicine for cattle "herbal
treatment" in Pek, ZviZzd, Jarmenovci and Vojvodi-
na (Puri¢, 1985), in Macedonia (Stojkovski et al.,
1999) and in Romania (Bogdan et al., 1990). A
procedure of transcutaneous implantation of stink-
ing hellebore rhizome in the ear of sheep and pigs,
cattle necklace and horses chest skin is conducted
with the aim of protection from diseases and para-
sites, acute stages of chronic illness, diminished
appetite and to induce immuno response. Subcuta-
neous, intraperitoneal and intramuscular applica-
tion of different concentrations of the extract of
rhizome and root of H. odorus Walds et Kit, to the
Wistar strain rats have led to expressed leukocyto-
sis and neutrophilia, that is, activation of rapid,
non-specific defensive mechanisms (Davidovi¢ et
al., 2006a,b, 2007a) and poor haemolysis (Da-
vidovi¢ et al., 2007b).

Antimicrobial activity of plants

Over last decades a usual practice in livestock
production was the use of antibiotics as growth
promoters which were applied in doses smaller
than therapeutical. Subtherapeutic doses of antibi-
otics destroy a great number of pathogens and
promote the growth of useful microflora. The ob-
tained effect is to prevent production of bacterial
toxins with simultaneous reduction of food con-
sumption and immuno stress because more nutri-
tive ingredients are directed towards growth and
production instead of to mechanisms for strenght-
ening the resistance of organism. According to the
regulations of the Law on organic production in
the Republic of Serbia (2002) in the nutrition of
animals the use of antibiotics, coccidiostatics, bi-
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ostimulators, hormones or any other matters by
which the growth or production is stimulated was
forbidden. In all European Union countries from
the beginning of 2006 the use of antibiotics for
prophylactic and stimulatory purposes in all fodder
mixtures was forbidden. Recently the efforts of
researchers have been directed towards finding
alternatives for antibiotics (Mellor, 2000). By us-
ing nutritive supplements it is possible to induce
food digestion (hydrolytical enzymes) and prevent
the development of pathogenic microorganisms
(plants extracts, organic acids, useful microorgan-
isms) (Pordevi¢ et al., 2006). In this way the quali-
ty of products (meat, milk, eggs) can also be im-
proved. The use of vegetable preparations does not
lead to the resistance of pathogenic microorgan-
isms, there are no residues in the food and they are
completely non-toxic. Aromatic herbs rich in ether
oils have antimicrobial action, therefore following
plants are used in ethnoveterinary medicine as nat-
ural disinfectants and antiseptics: chamomile
(Matricaria chamomilla L., Asteraceae), sweet
basil (Ocimum basilicum L., Lamiaceae), lemon
balm (Melissa officinalis L., Lamiaceae), yarrow
(Achillea millefolium L., Asteraceae). A signifi-
cant bactericidal and fungicidal activity is dis-
played also by Chenopodium botrys L., Chenopo-
diaceae (Maksimovi¢ et al., 2005b) and Ambrosia
artemisiifolia L., Asteraceae (Chalchat et al.,
2004).

The effect of plants in the treatment
of exo- and endoparasitoses

White mugwort (Artemisia absinthium L.,
Asteraceae) and black mugwort (Artemisia vulgar-
is L., Asteraceae) had for centuries been used as
anthelmintics (especially against oval and cylin-
drical worms) and in the treatment of animals in-
fected by blood parasites (Trypanosoma, Plasmo-
dium spp.), so by rubbing the ground fresh leaves
mixed with lard into the cattle skin a repellent ac-
tion on flies is achieved. Today these plants are
used also in various disturbances of gastrointesti-
nal tract, diminished secretion of digestive en-
zymes, disturbed creation and secretion of bile and
for strenghtening of the organism. Artemisia ab-
sinthium L. is administered as food supplement to
improve appetite and food digestion while boiled
overground parts of this plant help young calves to
digest cow's milk (Guarrera, 1981). Because of its
exceptionally strong action even small doses can

cause coma or death in adult animals so dried plant
material is used instead of ether oil. Decoction of
the rhizome of genuine brachen s. Male Fern
(Dryopteris filix-mas L., Aspidiaceae) is one of the
strongest natural drugs against tapeworms (Taenia
saginata, Taenia solium) and flukes (Fasciola he-
patica). Filicin and filmarone in oil act toxically
on worms, while oleorescin paralyzes their muscu-
lature and prevents parasites adhesion on bowels
mucous membrane (Jari¢ et al., 2007). In some
parts of our country a stinking hellebore (Helle-
borus L., Ranunculaceae) cooked together with
hellebore (Veratrum album L., Liliaceae) and to-
bacco (Nicotiana tabacum L., Solanaceae) is used
in eradication of cattle lice infestation and mange.
The water in which the hellebore rhizome was
cooked, alone or in combination with stinking hel-
lebore is used for sprinkling potato and destroying
potato beetles (Macukanovi¢-Joci¢ and BlaZencice,
2000).

Treatment of gastrointestinal system by plants

In the treatment of diseases of the digestive
tract a great number of plants is used whose active
principles include bitter substances (many Aster-
aceae), glucosides (for example salicine in Salix
alba L., Salicaceae) essential oils and jelly (Linum
usitatissimum L., Linaceae, Malva sylvestris, Mal-
vaceae) (Viegi et al., 2003). In ethnomedicine the
treatment of diarrhoea in ruminants means the use
of the following plants such as plantain (Plantago
major L., Plantaginaceae), marigold (Calendula
officinalis L., Asteraceae), nettle (Urtica dioica L.,
Urticaceae), marsh mallow (Althea officinalis L.,
Malvaceae), dill (Anethum graveolens L., Apiace-
ae), willow (Salix alba L., Salicaceae) (Lans et al.,
2007). The seed of dock (Rumex sp., Polygona-
ceae) boiled in water is used for treatment of diar-
rhoea in pigs. Overground parts of the flowered
Klamath weed (Hypericum perforatum L., Hyperi-
caceae) boiled in water are administered as a drink
to cattle and sheep if swelling occurs (Jari¢ et al.,
2007).

Treatment of wounds and skin diseases by plants

The juice obtained by crushing the sambucus
leaves (Sambucus ebulus L, Sambucaceae) is ap-
plied directly at the place of the snake bite or a bee
sting, and thanks to its antiinflamatory action the
root and leaf of this plant are used in the treatment
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of burns, inflammations, oedema, eczema and urti-
caria (Ebrahimzadeh et al., 2006). In some regions
the place of snake bite is being thrashed by a dog
rose branch (Rosa canina L., Rosaceae) in order to
draw the poison out and infection of wounds after
the bite of a wolf in cows and sheep is prevented
by the compress made of cooked hellebore rhi-
zome (Veratrum album L., Liliaceae) (Guarrera,
1994). In ethnoveterinary medicine the following
plants having antiinflammatory and antiseptic ac-
tion are used in healing of the wounds and they
help forming of granular tissue and accelerate the
wounds epithelization: yarrow (Achilea millefoli-
um L., Asteraceae), marigold (Calendula offici-
nalis L., Asteraceae) and aloe (Aloe sp., Liliaceae).
The oily extract of Klamath weed (Hypericum per-
foratum L., Hypericaceae) is used externally in
various skin and mucous membrane injuries and
wounds as well as in burns.

CONCLUSION

This research paper gives a review of the
plants most frequently used in ethnoveterinary
medicine, but the number of plant species which
are successfully used in the prevention and treat-
ment of animal diseases is far greater. Phyto-
therapy is one of the oldest and the most widely
spread systems of therapy based on the use of
plants regardless whether the healing properties of
certain plants have been scientifically confirmed
or not. Scientific findings on active ingredients,
mechanisms of action and application of certain
vegetable preparations are still incomplete, there-
fore it is necessary to intensify phytochemical,
physiological and phytofarmacological research on
insufficiently studied or less known plant species.
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