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Summary
Essential oils have numerous medicinal properties which include antiseptic, anti-

inflammatory, anticancer but also antiviral, antimicrobial and antiparasitic effects.
Although researches have highlighted different possible application of these oils, little is
known about their use in animals including dogs and cats. Specifically, essential oils
showed effects against various bacterial (Staphylococcus spp., Pseudomonas aeruginosa,
Enterococcus  spp.), fungal (Malassezia pachydermatis, Microsporum canis,
Trichophyton mentagrophytes), endoparasitic (Giardia duodenalis, Echinococcus
granulosus, Toxocara canis) and ectoparasitic (Otodectes cynotis, Demodex canis,
Ctenocephalides felis, some ticks etc) pathogens in dogs and cats. In addition, essential
oils exhibit numerous positive properties such as complex chemical composition (high
efficacy, less susceptibility to resistance), their natural origin etc. Therefore, certain
essential oils based formulations are already in use, such as different shampoos. However,
the main limitation for the use of these plant products is the insufficiently tested safety of
use. Thus, some essential oils are considered toxic to pets, especially when used on cats.
The main reason for this is most likely the deficiency of some liver enzymes that are
involved in metabolic processes (as UDP-glucuronosyltransferase in cats), which leads to
the accumulation of some active ingredients in the organism and their toxicity. Therefore,
caution and rational application are needed in terms of adequate selection of plant
species, dosage, concentration and the methods of use. In addition, since essential oils are
prone to evaporation and instability, the encapsulation technique can further increase their
in vivo efficacy as well as enable controlled release. That can reduce the required dose
and additionally increase safety of their application.

Keywords: phytotherapy, pets, resistance, encapsulation
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INTRODUCTION

Ether extracts or essential oils are concentrated, aromatic and hydrophobic volatile liquids
of complex chemical composition and characteristic odor. They are synthesized in
different parts of plants, most often in leaves and flowers, but also in stems, seeds, buds,
rhizomes and roots, and are secondary metabolites of the plants (Fotsing and Kezetas,
2020). It is considered that their role in the plants is primarily protective, but they are also
useful in attracting pollinators (Butnariu and Sarac, 2018). Today, essential oils have
found wide application in various areas, so they are used in the cosmetics industry, food
industry, but also for the treatment of various diseases, which is known as aromatherapy
(Dhifi et al. 2016).

The pharmacological potential of essential oils comes from a number of compounds from
different chemical groups that are part of their composition. This primarily includes
terpenes and sesquiterpenes, then terpenoids (oxidized derivatives such as phenols,
alcohols, aldehydes, ketones, oxides and esters), as well as phenylpropanoid compounds
(Dhifi et al. 2016). It is important to mention that the chemical composition and thus the
biological properties of essential oils differ depending on various endogenous and
exogenous factors such as plant species and hemotype, age, part of the plant from which
it is extracted, geographic region, climate, presence and number of microorganisms,
insects and others (Maes et al., 2019). Essential oils are extracted from the plant by
various methods such as hydrodistillation, solvent extraction, cold pressing, steam
distillation, microwave extraction, supercritical fluid extraction and others (Fotsing and
Kezetas 2020).

Until now, numerous medical effects of essential oils are known and proven, such as

antioxidant, antiinflammatory, anticancer, but also antiviral, antibacterial, antifungal,
antiparasitic, etc (Dhifi et al., 2016). This is used in traditional medicine of many cultures
all around the world for the treatment of various diseases, which is still used today.
However, despite its enormous potential, little is known about the use of essential oils in
veterinary medicine, including a small practice (Ratajac et al., 2011). Therefore, the aim
of this study is to consider the possibilities and limitations of the use of essential oils in
dogs and cats through a review of various studies conducted so far.

Advantages and possibilities of the use of essential oils
Essential oils have certain properties that make them suitable for use in veterinary
practice, including dogs and cats. This primarily refers to the mentioned complex
chemical composition, which usually means a large number of different active
compounds. Due to that, there is a synergistic effect between them and high activity
against various pathogens. On the other hand, a large number of different compounds can
contribute to lower susceptibility to resistance compared to commercial preparations
(Ferreira et al., 2018), which is very important given the huge problems caused by
antimicrobial and antiparasitic resistance in modern veterinary and human medicine.
Finally, the natural origin of essential oils certainly contributes to better environmental
friendliness compared to synthetic substances, and according to some, less toxicity to
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animals themselves. In addition to all the above, the number of plant species from which
they can be isolated is large, which, with easy availability and reasonable price, makes
these preparations suitable for use in countries with developed biodiversity such as
Serbia.

In various studies conducted so far, essential oils have been tested for different
indications in farm animals. Research has often been based on the effectiveness against
various endoparasites. Thus, for example, the effectiveness of oregano - Origanum
vulgare, thyme - Thymus vulgaris, mint - Mentha x piperita, savory - Satureja hortensis
(Strbac et al., 2021), juniper - Juniperus communis (Strbac et al., 2020a), hajduk herbs -
Achillea millefolium (Strbac et al., 2020b), lavender - Lavandula officinalis (Ferreira et
al., 2018), rosemary - Rosmarinus officinalis (Pinto et al., 2019), various species of
eucalyptus (Eucalyptus spp.), lemongrass (Cymbopogon spp.) and many others (Andre et
al., 2018) against gastrointestinal nematodes in sheep was proven. Other indicate the
importance of using essential oils as an alternative to antibiotics in pig (Omonijo et al.,
2018) and broiler production (Krishan and Narang, 2014), and numerous studies have
been conducted related to the possibility of their use to control various ectoparasites
(Abbas et al., 2018). In addition, similar oils or their isolated ingredients are mentioned in
various in vitro and in vivo studies in dogs and cats, which indicates their multiple
potential for use in veterinary medicine.

Antimicrobial activity

Research has shown that there are a number of indications that essential oils may have
when it comes to antimicrobial use in dogs and cats. This includes dermatological
diseases which can be caused by various pathogens and which are very common in small
veterinary practice. Ebani et al. (2020) examined the possibility of using several essential
oils against staphylococcal skin pathogens in dogs. The results showed high in vitro
efficacy, with the most effective being essential oils of oregano, mountain savory
(Satureja montana) and thyme with a minimum inhibitory concentration (MIC) of 0.29-
0.58 mg/mL, 0.56-1.12 mg/mL and 0.58-1.16 mg/mL, respectively. Several essential oils
showed high activity even against methicillin-resistant Staphylococcus pseudintermedius
isolated from clinical cases of pyoderma in dogs, with cinnamon (Cinnamomum verum)
and lemon balm (Melissa officinalan) essential oils showing the best bacteriostatic and
bactericidal effect. The effect was also shown by mountain beetle and manuka
(Leptospermum scoparium) (Nocera et al., 2020).

The causes of skin diseases in dogs and cats are often various dermatophytes that are
dangerous because of their zoonotic potential. Nardoni et al. (2015) examined the in vitro
activity of 20 commercially available essential oils against selected dermatophytes. The
highest activity was shown by essential oils of thyme, Thymus serpyllum (MIC for
Microsporum canis 0.025%. M. gypseum 0.25%, Trichophyton mentagrophytes 0.1%),
oregano (M. canis and M. gypseum 0.025%), and aromatic litsee, Litsea cubeba (M. canis
0.025%., M. gypseum and T. mentagrophytes 0.25%). The essential oils of thyme (2%)
and oregano (5%), along with rosemary oil (5%), were part of a formulation tested in vivo
on seven cats with symptoms of M. canis infection, and various oils were tested in vitro.
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Four of the seven animals fully recovered, both clinically and culturally, while in the in
vitro test, among others, the highest antifungal activity was shown by thyme and oregano
oils (Mugnaini et al., 2012).

Inflammation of the external ear canal (ofitis externa) is one of the most common
diseases in dogs and cats, especially in breeds with predisposing factors, and can be
caused by numerous factors. Ebani et al. (2017) also examined the efficacy of nine
essential oils against various pathogens isolated from clinical cases of this disease. When
it comes to bacteria, the most effective were again the essential oil of oregano with MIC
values of 2.36 ng/uL (Staphylococcus aureus) and 1.18 ng/uL (S. pseudintermedius), as
well as the essential oil of nutmeg, Salvia sclarea with 2.23 ug/uL (S. pseudintermedius)
and 17.86 ug/uL (Pseudomonas aeruginosa). A similar result was obtained when it
comes to different fungi, where oregano (MIC values in Candida albicans, Aspergillus
niger and A. fumigatus were 0.19 pg/uL) was most effective. Similar to this research, Sim
et al. (2019) tested essential oils of thyme, oregano as well as their isolated main
constituents thymol and carvacrol against various causes of otitis externa in dogs. The
tested oils and ingredients showed an antimicrobial effect against all bacterial and fungal
isolates, with MIC values ranging from 100-292 pg/mL for gram-positive bacteria and
Proteus mirabilis, while a slightly weaker effect was against P. aeruginosa and
Malassezia pachydermatis with a MIC of 400-2 292 ng/mL.

Mentioned Malassezia pachydermatis is a common cause of inflammation of the external
ear canal and dermatological complications in dogs. When it comes to the use of essential
oils in dogs, this yeast is one of the most commonly tested pathogens. Thus, many
essential oils, including oregano, thyme, thyme, mint, cinnamon and many others, have
shown in vitro efficacy against malasesia. In a study by Pistelli et al. (2012), where more
than 10 essential oils were tested, oregano, thyme and basil (Ocimum basilicum) showed
the best efficiency with 0.8% each, v/v MIC values. Various formulations of essential oils
were tested in vivo against M. pachydermatis, including a formulation consisting of six
oils in different concentrations (bitter orange, Citrus aurantium 1%, lavender 1%,
oregano 0.5%, marjoram, Origanum marjoram 0, 5%, mint 0.5% and Mediterranean
immortelle, Helichrysum italicum var. italicum 0.5%). The animals received topical
treatment twice a day for a month, and after that period the clinical status of the treated
dogs was significantly improved (Nardoni et al., 2014). In another study, 25 atopic dogs
were treated with several different formulations based on essential oils, with the best
effect shown by a combination of lemon, Citrus x lemon (1%), nutmeg (0.5%) and
rosemary (1%) which led to a significant improvement in all treated dogs (Nardoni et al.,
2017).

Urinary tract infections in dogs and cats are also common, often caused by various

bacteria such as Escherichia coli and Enterococcus spp., and fungi such as various types
of candida. The efficacy of various essential oils against these pathogens isolated from
clinical cases was examined by Ebani et al. (2018). The most effective antibacterial action
against E. coli showed essential oils of thyme and oregano with MIK values of 0.146-
0.585 and 0.293-1.183 mg/mL, and the same oils were also the most effective against
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Enterococcus spp. (MIK 1.171-2.342 and 1.183 mg/mL, respectively). Basil also showed
good antibacterial activity. On the other hand, the high antifungal activity against
Candida albicans and C. famata was shown by most of the tested essential oils, i.e. in
addition to the mentioned also star anise oil (//licium verum).

Antiparasitic activity

Essential oils have shown efficacy against various endoparasites in various studies.
Whenit comes to protozoa, one of the most important species is the gardia (Giardia
duodenalis), the cause of intestinal infections in dogs, cats and humans. In the study of
Popruk et al. (2017), more than 10 essential oils were tested against this endoparasite,
with the best effect being shown by the essential oil of lime, Citrus x aurantiifolia with
ICs0 = 6.96 £ 0.13 pg/mL with the already mentioned aromatic litsea with ICso = 60.67 +
0.82 pug/mL, and both oils showed a dose-dependent effect. In a study by Moon et al.
(2006), in which were tested two types of lavender (classic and hybrid) against gardenia,
both showed effect even at very low concentrations (<1%). Namely, their application led
to the complete in vitro elimination of gardia and other tested protozoa, with a slightly
better result of classical lavender.

Several essential oils have shown effects against Echinococcus granulossus in several
different studies, whose transient forms of cysts can parasitize domestic mammals and
humans, causing a serious clinical signs. Thus, Pensel et al. (2014) have proved the in
vitro effect of oregano and thyme against the protoscolex and cysts of this tapeworm. The
effect was based on the lost of protoskolex viability and loss of cyst mass, which was
confirmed at the ultrastructural level. In vitro efficacy of thymol at a concentration of 5
pg/mL, as well as essential oils of rosemary, mint and mint, Mentha pulegium (10 pg/mL,
respectively) against cell proliferation of E. granulossus was examined by Albani et al.
(2014). The results showed a significant effect in the form of reduction of protoscolex
viability, where the effect was as follows: thymol 63%, mint 77%, mint, Mentha
pulegium 82% and rosemary 71%.

Essential oils have also shown an effect against various nematodes that parasitize dogs
and cats. Thus, the effect of the essential oil of cinnamon, citronella, lemongrass,
aromatic litsee and vetiver and their ingredients against Toxocara canis has been known
for many years, since Nakamura et al. (1990) showed strong nematicidal activity with
minimum lethal concentrations less than 0.1 mg/mL. The essential oil of Brazilian red
propollis showed a effect against T. cati, with a concentration of 600ug/mL showing
100% larval activity after 48 hours of exposure (Sinott et al., 2019). Essential oil and
ethanolic extract of Epazote (Mexican tea, Dysphania ambrosioides) were tested in vitro
and in vivo against a significant dog nematode, Ancylostoma caninum (Monteiro et al.,
2017). In in vitro testing, the extract proved ineffective against the L3 stage, while the
essential oil was effective at a concentration of 150 pL/mL. However, a significant result
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is that the oil proved to be effective in the treatment of naturally infected dogs, when it
led to a reduction in the number of nematode eggs in the feces of 82.14%.

Many researchers have proven the effectiveness of essential oils on various ectoparasites
of dogs and cats, including mites, fleas and ticks. The effect of essential oils of garlic
(Allium sativum), marjoram and ozonated olive oil against clinical cases of infection with
ear mite Otodectes cynotis, a significant ear parasite in cats, was investigated by Yipel et
al. (2016). In a study obtained on 28 animals, 10 days after treatment the best effect was
shown by garlic essential oil together with control (permethrin), and 30 days after
treatment the order of effectiveness was as follows: permethrin, garlic, marjoram and
olive oil. However, practically all oils led to the elimination of parasites, since the
average value of parasites per animal in all tested oils was less than 1. Tea tree essential
oil (Melaleuca alternifolia) was tested against Demodex canis, a dog mite with zoonotic
potential, and showed a faster and stronger effect compared to amitraz (Neves et al.,
2020). Namely, the average time required to eliminate the last parasite at all
concentrations (100-3.13%) of tea tree was less compared to amitraz (8.00-100.67
minutes compared to amitraz which took an average of 333.33 minutes) . In a study done
by Sedzikowska et al. (2015), who examined the effect of several essential oils on the
survival rate of demodex, the best effect was shown by the essential oils of tea tree and
sage (Salvia officinalis) with an average survival rate of parasites of only 7 minutes, as
well as mint oil of 11 minutes.

The effectiveness of the essential oil of red pepper (Schinus molle) against cat flea,
Ctenocephalides felis felis was examined by Batista et al. (2015). The results were
interesting considering that the oils from the fruit and leaves of the plant were tested, and
showed different efficiency. Namely, the oil obtained from the leaves showed 100%
efficiency against adult forms at a concentration of 50 pg/cm’, and the one obtained from
the fruit only at a concentration of 800 pg/cm’, which indicates the influence of the plant
part from which the essential oil is extracted on its pharmacological properties. Clove oil
(Syzygium aromaticum) was tested against cat flea together with the main ingredient
eugenol. Interestingly, eugenol itself has shown better pulicidal and better efficacy
against egg development in adult forms compared to whole essential oils, at different time
intervals (24 and 48 hours after incubation). However, the authors concluded that both
eugenol and whole oil have the potential to be used against cat fleas (Lambert et al.,
2020).

Finally, various formulations of essential oils have been tested against ticks in dogs.
Thus, the formulation consisting of 2.5% garlic essential oil, 0.05% allicin (active
ingredient from garlic) and 8% rapeseed oil in a dose of 0.25 mL/kg together with water
was successively tested for three days in natural infested dogs with various ticks (Ixodes
spp. and Rhipicephalus sanguineus). The formulation was highly effective as after the
first dose the number of ticks decreased by 75%, after the second 92.85% and 99.42%
after the third, while on the 7", 14™ and 21% day after treatment a complete absence of
ticks was observed. In addition, all hematological and biochemical parameters after the
treatment of infected dogs were within the reference values, so the authors concluded that
the formulation is safe to use (Amer and Amer, 2020). An essential oil of a velvet species
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that originate from South America, Tagetes minutes, was tested against R. sanguineus.
The tested oil showed 100% in vitro efficacy against larvae, nymphs and adults of these
ticks isolated from infested dogs (da Silva et al., 2016).

Obstacles and restrictions on the use of essential oils

One of the limitations for the use of essential oils in dogs and cats, as well as in other
animals, are the unknowns related to various aspects of their use, which is contributed by
the still insufficient amount of research and scientific confirmation of their effects. In
many cases, the effectiveness of essential oils is attributed to anecdotal information and
various attempts in practice, which is certainly not enough for widespread use, and can be
dangerous for animals or veterinarians. Also, as could be seen in the previous section, a
large number of studies relate to in vitro efficacy testing. Laboratory tests certainly have a
number of advantages compared to field tests in the context of simplicity and short time
needed to obtain results, as well as lower prices. They are useful primarily for the initial
evaluation of new active substances, as well as the selection of those with the greatest
potential for further testing (Ferreira et al., 2018). However, a complete picture of the
possibility of using a substance requires confirmation of their effectiveness after
application to the animals.

Another obstacle to the wider use of essential oils is some of their negative properties,
such as instability. Namely, essential oils are composed of many lipophilic and volatile
compounds, which are therefore subject to conversion and degradation processes. This
leads to inactivation of active ingredients and loss of pharmacological properties of
essential oils (Turek and Stintzing, 2013). In practical terms, this means that, in some
cases, essential oils are quickly inactivated after applications, and the active ingredients
do not reach, or reach to a lesser extent the target sites of action. Such an effect has been
proven in various studies of oral use of essential oils in farm animals against
endoparasites in the distal parts of the digestive tract, although the same oils have shown
high efficacy in vitro (Hoste et al., 2008). However, most of such research was related to
the application in ruminants, and the question is whether and to what extent these results
can be interpreted for both dogs and cats. Also, the instability of essential oils probably
does not affect their antiectoparasitic application to such an extent due to the direct
application of certain formulations on the skin, as shown in the previously mentioned
study against ticks in dogs (Amer and Amer, 2020).

However, currently the biggest limitation for the wider use of essential oils is the
insufficiently tested safety of use. In human medicine, most essential oils are considered
"generally safe" to use, which is why there are more than 300 different essential oils on
the market that are successfully used for various purposes, and cases of intoxication are
very rarely reported (Vostinara et al., 2020). When it comes to pets, some essential oils
are considered toxic or potentially toxic, although most of this information comes from
informal sources. Some of the essential oils most often mentioned in this context are
cinnamon, mint, mint Mentha pulegium, tea tree oil, pine oil, oils of some citrus plants,
sweet birch (Betula lenta) canaga (Cananga odorata), eucalyptus, lavender, evergreen
oil, and sometimes oregano. A clinical case of tea tree essential oil intoxication with
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symptoms of weakness, incoordination and muscle tremor has been reported in dogs and
cats topically treated with high doses for dermatological diseases, but the animals
recovered after supportive therapy (Villar et al., 1994). In another case, tea tree oil
applied directly to the skin of three Angora cats in a dose of 20 milliliters per animal
caused intoxication with symptoms of hypothermia, incoordination, dehydration,
shivering, etc. After supportive therapy, two animals recovered within 24-48 hours and
one died (Bischoff and Guale, 1998). When it comes to other essential oils, data are very
limited.

The causes of the potential toxicity of certain essential oils in dogs and cats could be
related to some specifics of their metabolism. Namely, in cats, a deficiency of UDP-
glucuronosyltransferase enzymes such as UGTIA6 and UGT1A49, which are important for
glucuronidation processes, is known (Court, 2013). Therefore, active substances that are
biotransformed and then eliminated in this way can accumulate in the body and cause
symptoms of toxicity. This also applies to certain drugs such as paracetamol, propofol,
carprofen or aspirin. Since phenolic compounds are metabolized in this way, essential oils
containing them can also lead to symptoms of toxicity, so they should be avoided or used
with great caution in cats. On the other hand, metabolism in dogs also has its specifics
such as N-acetyltransferase enzyme deficiency (Gao et al., 2006), although cats are
generally considered more sensitive to drug metabolism compared to dogs. In any case,
any drug can be toxic if used incorrectly, which is also true for essential oils, which are
very different from each other. In that sense, the correct selection of plant species with
adequate use in terms of dosage, concentration and method of application can contribute
to the efficient and safe use of essential oils.

Encapsulation of essential oils

Encapsulation techniques are more recent and interest for them is growing in various
fields. Encapsulation is a process of protecting active components by physical or
chemical processes, during which a protective coating is formed. In this way, the active
substance is physically separated from the environment by creating a protective coating.
The capsules formed can be of different sizes (macro, micro and nano). There are various
encapsulation techniques, the choice of which mostly depends on the purpose, but
emulsification and nanotechnology could be the most widely used in medical purposes
(Maes et al., 2019; Levi¢ et al., 2014).

The mentioned techniques could be of special importance when it comes to essential oils
and their application in veterinary medicine. Namely, encapsulation reduces the
interaction of active substances with various factors and reduces the rate of evaporation.
This could reduce the inactivation of the active ingredients of essential oils in animals and
increase their bioavailability (as antimicrobial and antiendoparasitic use). Furthermore,
this technique allows controlled release of the active substance, which is important given
that different applications often require increased retention of active ingredients and
different release profiles (as antiectoparasitic application). The encapsulation of essential
oils also reduces their strong odor, which can be significant considering the extremely
sensitive sense of smell in dogs and cats. Finally, the encapsulation technique increases
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the simplicity and precision of handling active substances (Maes et al., 2019; Radiinz et
al., 2018).

All the above speaks in favor of the fact that encapsulation can improve the efficiency of
in vivo application of essential oils. In addition, increased in vivo efficacy can contribute
to reducing the required dose and concentration of essential oils, which can further
increase the safety of their use. In this way, the mentioned techniques could effectively
remove or alleviate the previously mentioned obstacles to the use of essential oils.

CONCLUSION

The possibilities of using essential oils in dogs and cats are numerous and include
antibacterial, antifungal, as well as use against various endo and ectoparasites. In this
context, essential oils and active ingredients of oregano, thyme, thyme, cinnamon, mint,
basil, lemon balm, mountain savory, eucalyptus, lavender, rosemary and many other
domestic and exotic plants are most often tested. At the same time, the various
advantages of the use of essential oils make this topic extremely relevant today in all
areas of veterinary practice. This should be kept in mind especially due to the
development of antimicrobial and antiparasitic resistance in an increasing number of
pathogens. As with any medicine, the use of essential oils has some limitations, which is
primarily due to the insufficient number of scientific studies to confirm the effectiveness
and safety of use. However, the growing popularity of phytotherapy in veterinary
medicine brings a growing number of scientific research, which offers the possibility of
selecting the most suitable essential oils or formulations based on them for rational use in
everyday practice. Also, the encapsulation technique offers the option of overcoming
many barriers to the use of essential oils in dogs and cats, including increasing in vivo
efficacy and safety.
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Casxerak
Erapcka yspa mocexyjy OpojHa JIEKOBHTa CBOjCTBA KOja YKJbYUyjy aHTHCENTHYKO,

AHTUMH(IIAMATOPHO, AHTHUKAHIIEPOT€HO QM ¥ AHTHBUPYCHO, aHTHMHUKPOOHO W
aHTUTIAPA3UTCKO AeNIoBame. MelhyTuM, Mallo je To3HATO O YIOTPEOH €TapCKuX yJba KO
KUBOTHIbA YKIbYUyjyhu 1ce u Madke, Mako J0cafalliba HCTPaXKUBamka FOBOPE Y MPUIIOT
pa3nmmuuTEM MOTryhHOCTUMa HHMXOBE TIpUMEHe. Tako cy erapcka ysba TMoOKaszaa
e(UKacHOCT TPOTUB pa3IMIUTUX Oakrepujckux (Staphylococcus spp., Pseudomonas
aeruginosa, Enterococcus spp.), ribuBuaHux (Malassezia pachydermatis, Microsporum
canis, Trichophyton mentagrophytes), eHnonapaszarckux (Giardia duodenalis,
Echinococcus granulosus, Toxocara canis) u extonapasutrckux (Otodectes cynotis,
Demodex canis, Ctenocephalides felis, Hexu KpieJbH 1 p.) MMaTOre€Ha KOJI I1aca ¥ Mavaka.
IIpu Tome, erapcka yiba mocenyjy OpojHE MO3UTHUBHE OCOOMHE Kao LITO Cy Oorar
XEMHjCKU cacTaB (BUCOKAa €(UKACHOCT, Mama IOIJIOXHOCT PE3UCTEHIIU]jH), TPUPOTHO
nopekyio uta. 30or tora ce oapelene hopmynaije Ha 0a3u eTapckux yjba Beh kopucre,
NOMYT Pa3IMYUTHX MIaMIIoOHa. MelyTum, T1aBHO OrpaHuue-e 3a ynoTpedy OBUX OMIBHUX
MPOM3BO/IA jeCTe HEJOBOJEHO UCTIMTaHa 0e30eHOCT mpuMeHe. Tako ce Heka eTapcka yiba
cMaTpajy TOKCHYHHUM 3a KyhHe JpyOumile, ITO ce MmoceOHO OIHOCH Ha Mauke. | maBHM
pasior 3a To je HajBepoBaTHHj€ AC(HUIUT IMOjEeJUHUX EH3UMa jeTpe KOjU YUecTBYjy y
MeTabonmuykuM mporecuma (Hmp. Y AI-riaykypoHosuntpancdepasa Koa Madaka), IITO
JOBOAU OO0 aKyMyjandje MOjeAMHUX aKTUBHHX CacTojaka y OpraHu3My M HUXOBE
TOKCHYHOCTH. 300r TOra je mnorpebaH Ompe3 W paluoHalHa TpPHUMEHa Y CMUCIY
aJIeKBaTHOT onabupa OWJPHHX BpCTa, JIO3Uparba, KOHIEHTpAllWje W HayMHA NPUMEHE.
Taxobe, c 063upoM aa Cy eTapcKa yJba CKIIOHA UCTIapaBamky U HECTAOMITHOCTH, TEXHUKOM
WHKAICcylalje ce MOXKe JoJaTHO mnoBehaTh WUXOBa in Vivo e(PUKACHOCT Kao H
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oMmoryhutn KoHTpoJIcaHo ociiobahame. Ha Taj HaunH ce MOXKe CMambHUTH MOTpeOHA 1032
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YBOJ
Erapcka wnm eceHnMjasiHa yJba TIPEICTaB/bajy KOHIGHTPOBAaHE, apoOMaTHYHE U
xuapooOHe HCTApJbUBE TEYHOCTH CIIOKEHOT XEMHjCKOI' CacTaBa M KapaKTePHCTHIHOT
mupuca. CHHTETHILY c€ y Pa3IMuuTHM JelloBUMa OuJbaka, Hajuemhe y JHUCTOBUMA U
[BETOBUMA, aJIi U Y cTally, CeMeHy, MyMoJbLIMMa, pU30MUMa U KOPEHY U MPECTaBIbajy
cexyHmapHe Metabonute Ousbaka (Fotsing u Kezetas, 2020). IIpu Tome ce cmaTpa naa je
BUXO0BA YJIOTra KOJ caMHX OMJbaka MPEeBACXOAHO 3aITUTHOT KapakTepa, alu cy KOpucHa
U y npuBiadewy onpammuBada (Butnariu u Sarac, 2018). Etapcka ysba cy maHac Hamia
HIMPOKY TPUMEHY Y pa3IuuTHM cdepama, Ma ce TaKo KOPHCTE Y KO3METHYKO)]
WH]IyCTPHUjU, HHAYCTPHjH XPaHE allil U 32 TePaInjy pasInuuTuX 000JbeHha MITO je TO3HATO
kao apomarepanuja (Dhifi u cap., 2016).
@DapMakoIOIKA TMOTEHIHMjaJl €TapCKUX yJba MOTHYE OJf OpOjHUX jeOumbema U3
pPa3NMYUTUX XEMHjCKHX Tpyla Koja yjase y IHXOB cacTaB. 1o Ipe cBera yKJbydyje
TEpIICHE M CECKBUTEpIICHE, 3aTHUM TepreHouae (OKCHIOMCAHU ACPHBATH Kao INTO CY
(eHONMM, aNKOXONM, aNAeXHId, KETOHH, OKCHOM M €CTpH), Kao M (PeHWINPONaHOUIHA
jemumsema (Dhifi u cap., 2016). Ilpu ToMe je Ba)KHO HAIIOMEHYTH J1a XEMHU]JCKH CacTaB, a
CaMHM THM ¥ OHOJIOIIKE OCOOMHE €TapCKUX yJba BapUpajy Y 3aBUHOCTH O] Pa3IMIUTHX
SHJIOTeHUX U er30reHux (hakTopa Kao INTO Cy BPCTa M XEMOTHI OHJBKE, CTapOCT, IEO0
OMJbKe M3 KOra ce eKkcrpaxyje, reorpad)cko mojHeOJbe, KJIMMa, IPUCYCTBO M OpOj
MUKpoopraHuzama, uHcekara u jap (Maes u cap., 2019). Erapcka yjpa ce u3 Ousbaka
eKCTpaxyjy MyTeM pa3IMYHTHX METoJa Kao IUTO Cy XHAPOJASCTUIIAIM]ja, eCTpaKiyja
pacTBapadyeM, XJaaHO IIPecOBame, IapHa eCTpaklHja, MHKPOTAJICaHAa eCTPaKIuja,
cynepkputnyna ¢uynaHa excrpakiuja u ap (Fotsing u Kezetas, 2020).
3a cazma cy mo3HaTa W J0Ka3aHa MHOTOOpOjHA METUIMHCKA JEjCTBA €TAPCKHX yJba Kao
IITO Cy aHTHOKCHIATUBHO, aHTUUH(IaMaTOPHO, aHTHKAHIIEPOTeHO, ajli ¥ aHTHBUPYCHO,
aHTuOaKTepujcko, aHTH(dyHranHo, antunapasurcko u aAp (Dhifi u cap., 2016), wro je
UCKOpHIINEHO y HAPOAHO] METUIIMHU MHOTOOPOjHUX KYATypa IIMPOM CBETa 332 TPeTMaHe
pasnmuuTHX 000JhEeHa, 32 KOje ce W JaHac Kopucte. MelyyTum, W mopea OrpoOMHOT
NOTEHIIMjana, MaJlo je MO3HATO O YMOTPeOH eTapcKHUX YyJba Y BETEPUHAPCKO] MEAMLIMHH
IITO Ce OJHOCH M Ha Maiy mpakcy (Ratajac u cap., 2011). 360r Tora je 1usb OBOT paja
caryielaBarbe MOTYNHOCTH M OrpaHHYeha IPHMEHE €TapCKUX yJba KOJ Iaca M Madaka
KpO3 OCBPT Ha Pa3IM4HTA JI0 CaJ1a CIIPOBECHA NCTPAKHBAHA.

IIpennocTn m MmoryhHocTH ynorpede eTapcKkux yjba
Etapcka ympa mocemyjy oapehene ocoOmHe Koje MX YHMHE TOTOJHUM 3a ymoTpely y
BETEPHUHAPCKO] MpaKcu yKbyuyjyhu rnce u mauke. To ce mpe cBera OJIHOCH Ha TIOMEHYTH
0orat XeMHjCKHU cacTaB ca Hajuenihe BEJIMKUM OpojeM pasInuuTHX aKTUBHUX jEeAUIHCHA.
300r Tora m07a3u A0 CHHEPTUCTHYKOT JejcTBa Mel)y ’biMa M BUCOKE aKTUBHOCTH MTPOTHB
pasnmuuTHx natoreHa. Ca npyre cTpaHe, BETUKHA Opoj pa3MYUTHX jeIU-EHha MOXKE Ja
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JMIOTIPUHECE Mam0] TIOUIOKHOCTH PE3UCTCHIMH Yy TMopehemy ca KoMepIiujarHuM
npenapatuMa (Ferreira u cap., 2018), mTo je Beoma OMTHO ¢ 003MPOM Ha OTrpOMHE
npobjeMe Koje HAHOCH aHTUMUKPOOHAa W aHTUIApa3sUTCKa PE3UCTEHILIMja CaBPEMEHO]
BETEPUHAPCKO] M XyMaHOj MeauuuHu. Ha Kpajy, NMpUpOTHO TOPEKIO €TapCcKuX yiba
CBaKaKo JOMPHHOCH 0O0Jb0j EKOJIOUIKO] MPHUXBATIEUBOCTH y THopehemy ca CHHTETCKUM
CYIICTaHI[aMa, a IpeMa HEKUM HaBOJIMMAa U Mamk0j TOKCHYHOCTHU 32 CaMe XKHUBOTHIE. Y3
CBE HaBeJIeHO, Opoj BpcTa OMJbaka M3 KOJUX CE MOTY M30JIOBATH j& BEJIUKH, IITO Y3 JIAKy
JOCTYITHOCT W TIOJIECHY IIEHY YMHH OBE IpernapaTe MOTOJHUM 32 yIoTpedy y JpKapa ca
pa3BujeHHM OnoauBep3UTETOM Kao wro je CpOuja.

VY pa3nmuuuTHM CTynujama CIPOBEICHUM JO Ccajia, eTapcka yJba Cy HCIUTHBAaHA 3a
pa3MuuTe MHIUKAIMje W KOA (apMCKUX XHBOTHIA. McTpaxkuBama cy ce MpH TOME
yecTo Oasupasia y IpaBLy UCIIUTHBAKA €PUKACHOCTH NMPOTHB Pa3INYUTHX CHIONAPA3UTa.
Tako je, Ha mpuMep, AoKa3aHa epuKacHOCT opurana - Origanum vulgare, TuMHjaHa -
Thymus vulgaris, mente - Mentha x piperita, uyGpa - Satureja hortensis (Strbac u cap,
2021), kieke - Juniperus communis (Strbac u cap., 2020a), xajayuaxe tpase - Achillea
millefolium (Strbac u cap., 20206), naBaune - Lavandula officinalis (Ferreira u cap.,
2018), py3smapuna - Rosmarinus officinalis (Pinto u cap., 2019), paznuuutix BpcTa
eykanuntyca (Eucalyptus spp.), numyHcke TpaBe (Cymbopogon spp.) ¥ MHOTHX IPYTHUX
(Andre u cap., 2018) mpoTHUB racCTPOMHTECTHHAIHUX HEMATO/Aa KOJ| oBana. J{pyru u3sBopu
HaBO/Ie 3HA4aj MPUMEHE €TapCKUX YyJba Kao alTepHATHBE aHTHOMOTHUIIMMA y CBHI-APCKO]
(Omonijo u cap. 2018) u Opojnepckoj npousBoamu (Krishan u Narang, 2014), a OpojHa
UCTIMTHBAka Cy BpIIEHA U HA TeMy MOTYhHOCTH yroTpede y /by KOHTPOJIEC PA3THIUTHX
exromnapasuta (Abbas u cap., 2018). Ilpu TOoMe, cnuYHA yJba WM EBHUXOBH H30JI0BAaHU
CacCTOjIIM CE MOMHIBY M Y Pa3IMYUTUM in Vitro W in vivo MCIUTHBamHUMa KOJ| maca u
Mayaka, IITO TOBOPH O HHLMXOBOM BHIIECTPYKOM MOTEHIMjaly 3a Kopuiiheme Y
BETEPUHAPCKO] MEIAUIIMHH.

AHTHUMHKPOOHA NPUMeEHA

Hocanamma ncTpaknBama Cy Mmokasaia Ja cy OpojHe HHIWKandje Koje Ou erapcka yiba
MOTJIa UMaTH KaJa je y MUTamky aHTUMHUKpPOOHAa ymorpeba Koa maca W Madaka. To
VKJbyUyje M JEepPMaTOJIONIKa 000/beHha KOja Cy BEeOMa 4ecTa y Majioj MPaKCH M J0 KOjuX
MOTY JOBECTH pa3nmuuuTd matoreHuW. Ebani m cap. (2020) cy ucnutuBamm MoryhHoCT
MPUMEHE HEKOJIMKO eTapCKUX YyJba TMPOTHB CTAQHUIOKOKHHX Y3POYHHKA KOXKHUX
o0oJbema Ko maca. Pe3ynratu cy mokaszalim BHCOKY in Vitro e(pUKacHOCT, pU 4eMy Cy
HajeukacHUja Ouila erapcka yJba OpUTaHa, INIAHUHCKOT uyOpa (Satureja montana) n
TUMHjaHa ca MUHUMAITHUM WHXHOUTOpHMM KoHueHTpauujama (MUK) ox 0,29-0,58 mg
mL™", 0,56-1,12 mg mL" u 0,58-1,16 mg mL", pexom. Hekonuko erapckux yipa je
MOKAa3aJl0 BUCOKY aKTUBHOCT YaK M MPOTHB METHIWINH-PE3UCTEHTHUX Staphylococcus
pseudintermedius U30I0BaHUX W3 KIMHWUYKHX CIydajeBa IMHOAEpPME KOX Maca, MpH YeMy
Cy Haj00JbH OAKTEPHOCTATCKH M OaKTEPHIUIHU eeKaT IMOKa3alld eTapcka yJbe IMMMeTa
(Cinnamomum verum) n Mmatuumwaka (Melissa officinalis), a mopes »UX 3HayajaH edexar
Cy TOKa3aJIu | IJIAaHUHCKH 9yOap u Manyka (Leptospermum scoparium) (Nocera u cap.,
2020).
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Y3pouHUIM KOKHUX 000JbeHha KOJI Mlaca U Madaka Cy 4ecTO W paszinduTe JepMatodure
KOje Ccy omacHe W 300T CBOI 300HOTCKOT moTeHIMjanma. Nardoni u cap. (2015) cy
UCIIUTANIN in Vitro akTHBHOCT 20 KOMEpLHWjalHO IOCTYMHHX E€TapCKuX YyJba NpPOTUB
omabpanux aepmatodura. HajBuily akTHBHOCT Cy IIOKasaja eTapcKa yJba MajuuHe
nyumue, Thymus serpyllum (MUK 3a Microsporum canis 0,025%. M. gypseum 0,25%,
Trichophyton mentagrophytes 0,1%), opurana (M. canis u M. gypseum 0,025%), u
apoMmaruyHe nutcee, Litsea cubeba (M. canis 0,025%., M. gypseum n T. mentagrophytes
0,25%). Erapcka yipa Majunne aymuiie (2%) u opurana (5%) cy y3 yibe py3mapuna (5%)
yuuie y cacraB ¢popMmyJianyje Koja je in vivo NCIIUTaHa Ha ceaM Mavaka ca CUMIITOMUMa
unbexuuje M. canis, a pa3IMynTa yjba Cy MCIUTaHa W in Vvitro. YeTupu on cemam
KUBOTHIA CE y TIOTIYHOCTH OMOPABHIIO, KAKO KIIMHUYKH TAKO U KYJITYPOJIOIIKH, 0K Cy
KOA in vitro Tecta Mel)y OCTaqiM HajBUINY aHTH(YHraJHy aKTUBHOCT ITOKa3aja yIpaBoO
yJba MajunHe Oymuue u opurana (Mugnaini u cap., 2012).

3amajbera CIoJballHOT YIIHOT KaHaia (otitis externa) cy jeaHa ol Hajuemnux 000Jbeba
KOJ TMaca M Mauaka, MOroTOBO KOJ paca ca mpeaucroHupajyhum Qaktopuma, a
y3pouHHLHU Takohe mory 6utu Opojuu. Ebani u cap. (2017) cy ucnuranu u edpukacHOCT
JEBET €TapCKUX yJba MPOTHB pa3IMYUTHX TAaTOTeHa W30JO0BAHUX W3 KIMHUYKHX
ciydajeBa OBOT noOoJeema. Kaga cy y nuramy OakTtepuje, HajeUKacHUje je MOHOBO
om0 eTapcko yibe opurana ca MUK Bpensoctuma 2,36 pg uL' (Staphylococcus aureus)
u 1,18 pug uL"' (S. pseudintermedius), ka0 M eTapcko yibe MyckaTHe xanduje, Salvia
sclarea ca 2,23 pg pL”' (S. pseudintermedius) u 17,86 pg pL' (Pseudomonas
aeruginosa). Ciim4aH pe3ynraT je 10OujeH U Kaja Cy Y MUTaby pa3IuduTe IJbUBHUIIE, TOC
je takohe opurano (MUK Bpemnnoctu kon Candida albicans, Aspergillus niger u A.
fumigatus oune no 0,19 pug pul-1) 6uo HajedpukacHuju. CAMUHO OBOM HUCTPAKHUBAMKY, Sim
u cap. (2019) cy Tectupaiu erapcka y/ba THMHjaHa, OPUraHa Kao U lbMXOBHUX H30JIOBAHUX
[JIABHUX CAacTOjaka THMOJa U KapBaKpoJja MPOTHB Pa3lUUUTHX Y3POUHHUKA ofitis externa
Ko maca. TecTupaHa yJjba U CacToOjIM Cy MOKa3ajld aHTUMHUKPOOHU eeKaT MPOTHUB CBUX
0aKTepHjCKUX U IVbMBUYHUX W3o0Mata, npu yemy cy MUK Bpennoctu Bapupaine on 100—
292 ug mL" 3a rpam-mosutuBHe Gaktepuje u Proteus mirabilis, 10K Cy HEIITO clabujn
edexar uckazanu npotuB P. aeruginosa u Malassezia pachydermatis ca MUK on 400—
2,292 pg mL™.

I[Momenyra Malassezia pachydermatis je 4ecT y3pOYHHK 3alajbeiha CIIOJHAITHOT YIITHOT
KaHaJla U JAepPMaTOJIOMIKMX KOMIUIMKaluja ko maca. Kazia je ped o mpuMeHH eTapcKux
yJba KOJ TIaca, OBa KBaIllueBa TJBMBHUIIA j€ jelaH Oa Hajuemhe MCIIMTHBAHHMX IATOTCHA.
Tako cy mpoTuB Majacesuje in vitro eQUKacHOCT IMoka3alla MHOTa eTapcka yiba Mmely
KOjUIMa W OpHraHO, TUMHjaH, MajudHa IyNIMIA, MEHTa, IUMET ¥ MHOra apyra. Y
uctpaxuBamwy Pistelli u cap. (2012), rme je Tectupano Bume ox 10 eTapckux yiba,
HajOoJby e(UKACHOCT Cy IMOKa3ald OPHraHO, MajudHa aymuna u Oocwibak (Ocimum
basilicum) ca no 0,8%, v/v Bpeanoctuma MUK. IlpotuB M. pachydermatis cy ucintane
U in vivo paznuuure (opMynaldje eTapckux yiba, Mehy kojuMa U Gopmynanuja
cacTaBJbeHa O] IIECT YJba y Pa3IMYMTUM KOHIIEHTparujama (Topka momopanna, Citrus
aurantium 1%, naBanna 1%, opurano 0,5%, majopan, Origanum majorana 0,5%, MeHTa
0.5% u cpenozemHo cmuise, Helichrysum italicum var. italicum 0.5%). )KuBotume cy
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HpuMaie TpeTMaH TONHMKAIHO JBa IyTa JTHEBHO TOKOM Mecell JjaHa, a HAKOH TOT MepHoia
KJIMHAYKH CTaTyC TPETHpPaHMX Maca je 3HadajHo nmobospmad (Nardoni u cap., 2014). ¥
JPYroM HUCTpaKUBamy, 25 aTONMYHHX Maca jeé TPETHPAHO Ca HEKOJHMKO Pa3IHYUTHX
(dbopmynaigja Ha 0a3M €TapCKHUX yjba, NPUIMKOM dYera je HajOoosbu edekar rokasaiia
koMOuHanuja numyHa, Citrus x limon (1%), myckatHe xanduje (0,5%) u py3mapuna
(1%), xoja je moBena 4O 3Ha4YajHOT MOOOJBIIAKA KOJ CBUX TpeTHpaHux maca (Nardoni u
cap, 2017).

Wudexnuje ypruHapHOT TpakTa KOJ Maca U Madyaka cy Takole yecre, a 4eCTO X U3a3UBajy
pasnmuuure Oaktepuje monyt Escherichia coli m Enterococcus spp. W TJbHBHLE TOIYT
pas3MIuTHX BpCTa KaHmuae. EQHKacHOCT pa3nuyMTHX €TapCKUX yJba TMPOTHB OBUX
MaToreHa M30J0BaHUX W3 KIMHMUYKHX cliydajeBa cy ucnutand Ebani u cap. (2018).
Hajeduxacnuje antubakTepujcko aejcTBO HpoTuB E. coli cy mokasana eTapcka yiba
THMHjaHa u opurana ca MUK Bpemnoctuma og 0,146-0,585 u 0,293-1,183 mg mL™, a
HCTa yJba Cy yjemHo Omia HajedukacHuja u mpoTHB Enterococcus spp. (MUK 1,171-2,342
u 1,183 mg mL™", pexom). JIo6py aHTHOAKTEPHjCKY aKTHBHOCT j€ TIPH TOME IIOKA3a0 H
6ocmpak. Ca qpyre cTpaHe, BACOKY aHTU(YHTanHy akTuBHOCT npotuB Candida albicans
u C. famata cy nokasana BehuHa TECTUPaHUX €TAPCKUX YJba, OJHOCHO MOPE]T TOMEHYTHUX
jorm u yiee 3Be3gactor anuca (/llicium verum).

AHTHNIAPA3UTCKA IPHMEHA

Erapcka yma cy y pa3IMuuTHM HCTPaKMBABMMA IOKa3ana e(QUKAacCHOCT U IPOTUB
pasnmuuuTux eHpomapasura. Kaga je ped o mporo3oama, jeaHa o1 Haj3HAYajHUjUX BpCTa
jecte bhapamja (mar. Giardia duodenalis), n3za3uBau npeBHUX HHQEKIHja KOX TIaca,
Mavaka ajd U Kox Jpyau. Y ucrpaxuBamwy Popruk u cap. (2017), Buie ox 10 etapckux
yJba je HMCIUTAHO IMPOTHB OBOT EHJOMAapa3WTa, NMPHIUKOM dYera je HajooJbu ederar
MoKa3ano erapcko yJibe smmete, Citrus % aurantiifolia ca 1Csg = 6,96 £ 0,13 pg mL"! y3
Beh cromumany apomarmuny mutcey ca ICso = 60,67 + 0,82 pg mL™, a o6a ymwa cy
MmoKasajia T03HO 3aBUCHU edekar. Y ucrpaxuBamby Moon u cap. (2006), Tectupane cy
JIBE BpCTe JaBaHAe (KJacMuHa M XUOpHOHA) NPOTUB hapauje, NpUIMKOM yera cy obe
noKasajie JIejCTBO YaK M MpPU BeoMa HUCKMM KoHIeHTpanujama (<1%). Haume, muxoBa
IpUMEHa je JOoBella O KOMIUIETHOT in Vitro eNMMHHHUCama hapawje amm M OCTallux
TECTHPAaHUX MPOTO30a, Y3 HELITO 00JbU pe3yaTaT KIacHuHe JIaBaHIe.

Hexkonuko ertapckux yiba je y BHIIE Pa3IMINTHX UCTPaKMBamba MoKas3ano eekaT MpoTHB
ncehe manspuvape Echinococcus granulossus, 4dju npeia3Hd OOJMIM ILUCTE MOTY
napasuTapatd koj jgomahux cumcapa W KOI JbYIM W TIPH TOME H3a3BaTH O30HIbHY
KIMHAYKY ciuky. Tako cy Pensel u cap. (2014) mokasanu in vitro edekar opurana u
TUMHjaHa MPOTHB TPOTOCKOJIEKCAa M IIMCTa OBe MaHT/bHyape. Edekar ce 6Gaszupao Ha
rUOTKY BHjaOMIHOCTH TPOTOCKOJIEKCA M TyOJbelhy Mace IHUCTa, IITO je TOTBpHEeHO U Ha
YIATPAacTPyKTyPHOM HHBOY. [ vitro epMKaCHOCT THMOINA Y KOHIeHTpauju 5 pug mL™, kao
M eTapcKMX y/ba py3MapHHa, MeHTe M Mersuie, Mentha pulegium (mo 10 pg mL™)
npotuB nponudeparuja henuja E. granulossus cy ucnuranu Albani u cap. (2014).
Pesynratu cy mokasanu 3Hauaj yTUIA] Y BUAY PEAYKIHjE BHjaOUIHOCTH IIPOTOCKOJIEKCA,
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npuiauKoM dYera je edexatr Ouo cienmehm: Tumon 63%, menra 77%, metBuma 82% wu
py3mapuH 71%.

Etapcka yspa cy mokaszana edexar U MPOTHB pa3iMYMTHX HEMATola Koje MapasuTupajy
KOJI TIaca M Madaka. Tako je eekar eTapckor yjba uMeTa, HUTPOHeNe, JINMYHCKE TpaBe,
apoMaTHyKe JINTCEE W BETUBEpA U HUXOBUX cacTojaka MpOTHB Toxocara canis TO3HAT
Beh Ayru HM3 roAMHA, Kajga cy y uctpaxkuamwy Nakamura u cap. (1990) mokazanu jaky
HEMATOIMIHY aKTHBHOCT ca MUHUMAJHHM JIETaJHUM KOHIIEHTpanujamMa Mamum ox 0,1
mg mL™". Iporus 7. cati edekaT je MOKAa3ano eTapcko Yibe LPBEHOT OPa3HICKOT
TPOIOJIONNCA, MPUINKOM dera je KoHieHTtpammja ox 600 pg mL’' mokasama 100%
JApBUIIHY aKTMBHOCT HakoH 48-dacoBHe ekcmosmmmje (Sinott u cap., 2019). ETapcko
yJb€ W C€TAHOIHH EKCTPAaKT emazore (MeKCWUKor 4aja, Dysphania ambrosioides) cy in
Vitro W in Vivo TecTUpaHH MPOTHB 3HauYajHe HeMmarojae mnaca, Ancylostoma caninum
(Monteiro u cap., 2017). Koz in vitro Tectupama, eKCTpakT ce Mmoka3ao Hee(heKTUBHUM
npotuB L; cramujyma, OK je eTapcko yibe Omio edukacHo mpu KoHmeHTparuju 150 pl
mL"'. Meljytum, 3Hauajal pe3y/TaT je mTO ce yJbe MOKA3alo epUKACHHM M MPHIHKOM
TpeTupama Ko NpUpoIHO MHOUIMPAHUX Taca, KaJa je 0BeJo I0 peaykuuje Opoja jaja
Hemarona y denecy ox 82,14%.

MHOr# HCTpaXHWBauu Cy AOKa3adu €(QHUKACHOCT €TapCKUX yJba M KOJ PasIHIUTHX
eKTollapa3uTa Maca W Madaka ykipydyjyhu rpume, OyBe U kpmnesbe. JlejcTBO erapckux
yiba Oenor syka (Allium sativum), MajopaHa U O30HHUPAHOT MAaCIMHOBOT yJba MPOTHB
KIMHUYKKX ciydajeBa uHbpecTanuje myrapueMm Otfodectes cynotis, 3Ha4ajHOT YIIHOT
napasuTa Ko Madaka cy ucnutanu Yipel u cap. (2016). Y uctpaxuBamy Ha 28 jeTUHKH,
10 naHa HaKOH TpeTMaHa Haj0OoJbe AEjCTBO j€ MOKAa3ajo eTapCKO yJbe OEJIor JIyKa 3ajeIHO
ca KOHTpOJIOM (mepMeTprHOM), a 30 JaHa HAKOH TpeTMaHa MopeJaK 1o e(pUKaCHOCTH je
ouo cnenehu: mepMeTpuH, OCIH JIyK, MajopaHa U MaclIMHOBO yibe. Meh)yTUM, MpakTUIHO
CBa yJba Cy JIOBeJia A0 eNMMHHALMje Mapa3uTa ¢ 003UpOM Ja je KOI CBUX TECHUTPaHUX
yJba TIPOCEYHA BPEIHOCT Mapa3uTa MO KUBOTUHH Owina mama on 1. IIpotuB Demodex
canis, TpUbE 1aca Koja MMa 300HOTCKH MOTEHIIM]aN, UCIIUTAHO je €TapcKO YJbe YajeBlia
(Melaleuca alternifolia), nmpn yemy je mokaszano Opku M jaun edekaT y mopehemy ca
amutpazom (Neves u cap., 2020). Haume, npoceuno Bpeme NOTpeOHO 32 €IMMHUHALIN]Y
MoCJeAer napa3ura koa cBux konmerpamnuja (100-3,13%) yajeBra je Ouino Mame y
nopehewy ca amurpazom (8,00-100,67 muHyTa y mopehemy ca amMHTpazoM KOMe je
Tpebano mpoceuno 333,33 mmuyTta). Y uctpaxkuBamy Sedzikowska m cap. (2015),
UCIIHTUBAH j€ YTUIQ] HEKOJMKO eTapCKUX YyJba Ha CTOIy MPEKUBJbABAA JEMOJIEKCA.
Haj6oseu edekar cy mokasana erapcka ysba 4ajeBra u xanduje (Salvia officinalis) ca
IPOCEYHOM CTOIOM IPEKNBJbaBaha Mapa3uTa 0 caMo 7 MUHYTA, Kao U yJbe MeHTe o1 11
MUHYTA.

EdukacHoct erapckor yspa LpBeHOr Oubepa (Schinus molle) mpotuB mauuje OyBe,
Ctenocephalides felis felis cy mcnmranm Batista u cap. (2015). Pesynratu cy Owmm
WHTEPECAaHTHH C 003MPOM Ja Cy TeCTHpaHa yJba M3 IUIOJA M JIMCTa OWJbKE, KOja cy IpHu
TOME TIOKa3aja pa3NuuuTy edukacHocT. Hamme, yibe moOMjeHO M3 JIMCTa je MOKAa3aio
100% edHKacHOCT MPOTUB adyNTa MPU KOHIEHTpaIHju 50 ug cm™, a oHO HOOHjeHO U3
M0/ TeK NpH KoHnerpauuju 800 pug cm™, mWTo ykasyje Ha yTHIA] [ena OUbKe U3 KOra
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Ce eKCTpaxyje eTapcKo yibe Ha meroBe (papmakosomke ocooune. IIpoTtuB mauunje OyBe je
TECTUPAHO U yJbe Kapanpunuha (Syzygium aromaticum) 3ajeqHO ca TIABHUM CacTOjKOM
eyreonoM. MHTepecaHTHO, caM €yreHosll je MoKa3ao 00Jby NYIMLUUMAHY U 0O0JBY
e(pUKacCHOCT MPOTHB pa3Boja jaja y aayiaTHE o0JuKe y mopehemy ca LeIuM eTapCKUX
yJbEM, U TO Y Pa3IMUYUTUM BPEMEHCKUM HHTepBanMa (24 1 48 caTh HAaKOH HHKyOamuje).
Unak, ayTopu Cy 3aKJby4dIId Aa U €yTeHOJ U LeJI0 yJbe UMajy MOTSHIUjall 1a Ce KOPHCTE
npotuB Maunje Oyse (Lambert u cap., 2020).

Ha kpajy, pasnuuute gopmynanuje ol eTapcKkuX yjba Cy TECTHPaHE U MPOTUB KpIiesba
kox naca. Tako je popmynanuja cactaBibeHa of 2,5% etapckor yiba Oenor nyka, 0,05%
anuiyHa (aKTUBHOT cacTojka u3 Oesor jyka) u 8% yspa ysbaHe penuie y go3u 0,25 mL
kg 3ajenHo ca BOIOM TpH JlaHA CYKIIECHBHO TECTHPAHA KOJ TIPUPOIHO MH(PECTPHPAHUX
naca pa3nIuuuTuM Kpresbuma (Ixodes spp. u Rhipicephalus sanguineus). ®opMynanyja je
Oua BuCoko e(ukacHa ¢ 003upoM Ja je Beh HakoH IpBe 03¢ Opoj Kpresba omao 3a 75%,
HakoH Apyre 92,85%, omnocHo 99,42% wnakon tpehe, a0k je 7., 14. u 21. naHa HaKOH
TpeTMaHa 3a0eJIeKEHO INOTIIYHO OJACYCTBO Kpmesba. IIpu ToMe, cBH XEMaTOJIOLIKU U
OMOXEMHjCKH MapaMeTpH Cy HAKOH TpeTMaHa HMH(ECTpHUpaHHX maca OWIN Y OKBHPY
pedepeHTHUX BPEIHOCTH Ia Cy ayTOpH 3aK/bydmin na je dopmyiainuja O0e3deqHa 3a
yrnotpedy (Amer u Amep, 2020). KonkperHO mpoTwB R. sanguineus, WCIHUTaHO je
eTapcko yJbe jemHe Bpcre Kagude mopekiom u3 Jyxne Awmepuke, Tagetes minuta.
Tectupano yibe je mokazano 100% in vitro eprkacHOCT MPOTUB JapBH, HUMQH U aTyiTa
OBHX KpIleJba U30JI0BaHUX ca nHpecTpupanux naca (da Silva u cap., 2016).

IIpenpexe u orpannyema ynorpede eTapcKux yba

JenHo oj orpaHuuema 3a MPUMEHY €TapCKUX YJba KaKo KOJI IMaca W Mayaka, Tako M KOJI
OCTaJINX KHUBOTHHKA HpelICTaBH)ajy HCIIO3HAHUIIC O pPa3InYuTUM acClICKTUMa HBHXO0BC
HpUMEHe, YeMy JTONPUHOCH jOII YBEK HEJO0BOJbAH OpOj UCTpaKHMBakha M HAYYHE TIOTBPJIE
IbUXOBOT JI¢jCTBA. Y BEJIMKOM OpOjy cilyuajeBa e(pUKaCHOCT €TAPCKUX YJba CE MPHUIIHCYje
aHeTIOTCKUM MH(popMaInyjamMa U pa3IuduTHM TOKYyIIajiMa y MPaKCH, IITO CBAKaKO HHje
JIOBOJFHO 3a HIMPOKY MPUMEHY, a MOXKE OWUTH W ONAcHO MO caMe JKHBOTHUIGE WIN
BerepuHape. Takohe, Kao INTO ce MOIJIO BUICTH Y IPETXOJHOM JEIy, BEIHKH Opoj
UCTpaXKMBamba CE OJHOCH Ha in Vitro ucnuThHBame eduxacHocT. Jlaboparopujcka
UCIIUTHBAakha CBAKAKO MMajy HM3 NPEIHOCTH y nopehemy ca TEepeHCKUM y KOHTEKCTY
jenHocTaBHOCTH M Op3uHe M3Bohema, kao u Hiwke neHe. OHa cy KOpPHUCHA Tpe cBera 3a
WHHIIMjAJIHy eBallyalljy HOBHX AaKTHBHHX CYIICTaHIIM, Ka0 W CeJleKIWjy OHHUX ca
HajBehuM TOTEHIMjajioM 3a Jaba ucnutuBama (Ferreira u cap., 2018). Mehyrum, 3a
HOTITyHY CIUKY MOTYhHOCTM NpHMeHe HeKe CYICTaHIe MOTpeOHa je MOTBpIa HHXOBE
C(l)I/IKaCHOCTI/I HAaKOH IMPUMEHC Ha CaMHUM XKUBOTHH-aMa.

Hpyra mpenpeka 3a IIUpy NPUMEHY €TapacKux yJba IMpPEACTaBlbajy HEKE HUXOBE
HEraTHBHE 0CcOOMHE Kao mTO je HecTabmimHOCT. HanMe, etapcka yipa Cy cacTaBJbeHaA O
MHOTHX JMNO(PWIHUX W JIAKOUCTAPJPUBUX jelUEbEHha, Koja Cy 300T Tora MOAOXKHA
npoliecuMa KOHBep3Huje U aerpaganyje. To JOBOIU 10 MHAKTHBALIM]E aKTUBHUX CAacTOjaKa
u ryoutka Qapmakonomkux ocodOuHa erapckux yiba (Turek m Stintzing, 2013). V
NPaKTHIHOM CMHCIY TO 3HA4M JIa Ce HAKOH HEKHX IPUMEHA Yy OpraHu3My eTapcKa yJba
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Op30 MHAKTUBHIILY ¥ aKTUBHH CaCTOjIIM HE CTUTHY, WM CTUTHY y Mamb0j MEpH Ha IHJbHA
MecTa JenoBama. TakaB edekar je JOKa3aH y PasIHMYUTAM HCTPaKHBamba IepopajHe
NPUMEHE eTAPCKUX YJba KOJ (papMCKHX JKUBOTHIbA MPOTHB E€HAOMAPAa3HTa y AUCTATHUM
napTyjamMa JUTeCTHBHOT TPAKTa, MAKO Cy MCTA yJba MOKa3ajla BHCOKY €(PHKACHOCT y in
vitro ycnouma (Hoste u cap., 2008). Mehytum, BehmHa TakBHX HCTpakuBama ce
OHOCWJIAa Ha NPUMEHY KO IpexHuBapa U NHUTAkE je Ja JIK Ce U Yy KOjoj Mepu TH
pe3yiTaT MOTYy TYMauuTH U 3a ITice W Madke. Takolje, HeCTaOMIIHOCT €TapcKUX yJba
BEPOBATHO HE yTWYE Y TOJHMKO] MEPU Ha HUXOBY aHTHEKTOIAPA3HTCKY IMPHMEHY C
003MpOM Ha JAWPEKTHO HaHOLIEHE Ha KOXYy onpeheHux Qopmyrnanuja, Kao ImTO je H
MOKa3aHO Yy MPETXOJIHO CIIOMEHYTOM HCTPaKUBaWy MPOTUB Kpriejba KoJ naca (Amer u
Amep, 2020).

Mehutum, TpeHyTHO HajBehe orpaHrYe-e 3a MHUPY NPUMEHY €TapCKHUX YJba IPEACTaBIba
HEIOBOJFHO HcNUTaHa 0e30eIHOCT mpuMeHe. Y XyMaHO] MEOULIMHH, BehrHa eTapcKux
yJba C€ CMaTpajy ,,LeHepaiHO 0e30eIHUM  3a yroTpeOy 300r uera Ha TPXKUIITY MOCTOjU
Bumie o7 300 pa3IMYMTHX €TApCKUX yJba KOja C€ YCICIIHO MPUMEHY]Y 3a Pa3IuduTe
CBpXe, a Clly4ajeBH HHTOKCHKAIIM]je Ce BEOMa PETKO npujasibyjy (Vostinaru u cap., 2020).
Kana cy y nutramy kyhHU JbyOUMIIH, [TOjeIMHA €TAPCKA yJba CE€ CMATPajy TOKCUYHUM WITH
MOTEHIIMjATHO TOKCUYHUM, Maja BehinHa oBux wH(DoOpManmja motude u3 HeQOpMaTHUX
u3Bopa. Heka o eTapckux yJpa Koja ce Y TOM KOHTEKCTY Hajuemhe CoOMHbY jecy yJbe
[IMMeTa, MEHTE, METBHIIE, YajeBlia, OOPOBO yibe, yJba HEKHX LUTPYCHUX OMIJbaKa, CIaTKE
opese (Betula lenta) xanare (Cananga odorata), eykanunryca, JaBaHie, y/ba 3MM3eJICHUX
Onspaka, a HeKaja U opurana. KIMHUYKY ClTydaj MHTOKCHKAIM]e €TapCKOT yiba YajeBlia ca
CHMITOMHMA CI1abOCTH, MHKOPAMHALIM]Ee ¥ TpeMopa Muinuha cy 3abeiexeHu KoJ maca u
Mayaka TONHMKAIHO TPETHPAaHUX BHCOKHUM J03aMa 3a TpPETMaHe JepMaTOJIOIIKUX
o0oJbema, MehyTUM KHUBOTHIGE Cy Ce omopaBwiie HakoH notmnopHe Tepanuje (Villar u
cap., 1994). Y npyrom ciry4ajy, yJbe 4ajeBIla alUIMKOBaHO TUPEKTHO HA KOXKY TpU AHTopa
Mauke y no3u on 20 MHIMIUTapa IO JKUBOTHEGU je HM3a3BAI0 HMHTOKCHKAIHjy ca
CHUMIITOMHUMAa XUTIOTEpMH]je, HEKOPAWHUCAHOCTH, AeXUApanuje, IpxTaBule U ap. Hakon
MIOTIIOPHE TepaIldje, JBE JKUBOTHILE Cy Ce OMopaBmie y Poky on 24-48 cata a jemHa je
yrunyna (Bischoff u Guale, 1998). Kanga cy y nurtamy npyra erapcka yiba, MMOJal Cy
BEOMa OCKY/THH.

Y3poke MoTeHIHjaTHe TOKCUYHOCTH TI0j€IMHNX €TaPCKUX YJba KOJ| Maca U Mavaka Tpeda
TPOKUTH Yy HEKHM CIeMU(PUIHOCTIMA HBUXOBOT MeTabomm3ma. Hamme, kon madaka je
no3HaT Aeguuut eHszuma Y AIl-rmykyponosuntpancdepasa kao mro cy UGTIA6 un
UGTIAY, koju cy BaxHM 3a npoiece rirykyponunusanuje (Court, 2013). 300r Tora ce
aKTHBHE CYIICTAaHIIE KOj€ Ce OBUM IyTeM OHOTpaHC(HOPMUIIY W MOTOM €ITUMHUHIITY MOTY
aKyMyJIUpaTH Y OpPraHU3My U M3a3BaTH CUMIITOME TOKCUYHOCTH. TO Baku U 3a MojeJuHe
JIeKOBE MOITYT Napareramorna, npornodoia, kapnpodeHa uwin acnupuna. C 003upom na ce
OBUM ITyTeM MeTa0onumry ¢eHOIHA jeIuherma, eTapcka yijhba Koja MX Caap)Ke MOTY
Takohe MOBeCTH IO CHMIITOMAa TOKCHYHOCTH, Ia OM WX Tpebano m3beraBaTh WIH ca
BEJIMKUM OTIPE30M YMoTpeOsbaBaTu Koja Madaka. Ca apyre cTpaHe, U MeTa0OIM3aM KOJ
naca UMa CBOjUX creuruuHOCTH nonyT Aeduuura ensuma H-anetunrpancdepase (Gao
u cap., 2006), Maga ce Mayke TCHEpPAIHO CMaTpajy OCETJbMBHjUM Vy TIOTJIEHY
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MeTabonm3Ma JiekoBa y mopelemy ca rmcuMa. Y CBaKOM CTydajy, CBaKH JIEK MOXE OWTH
TOKCHYaH YKOJHMKO C€ HEMpaBWIHO MPHMEHYje, ITO BaXKH WU 3a €TapcKa yJba Koja ce
Mel)ycoOHO Beoma pasnukyjy. Y TOM CMHCIY MpaBWIaH oAadup OWJBHUX BpcTa y3
aJleKBaTHy ymnorpely y CMHCIy A03Mpama, KOHIEHTpaldje M HAauMHA NPHUMEHE MOXKe
JONPUHETH eUKacHO] U 0e30eJHOj yIOoTpeOH eTapCKUX yJiba.

HNukancynanuja eTapeckux y/ba

TexHHMKe MHKATICYNAIUje Cy HOBHjET JIaTyMa IPH YeMy CBE BHUIIIE PACTE HHTEPECOBAE 32
BUX Yy pa3IMYUTUM oOjacTuMa. HMHKamcynamyja mpeacTaBba MOCTYNAK 3allITUTE
AKTHBHUX KOMIIOHEHTH (PM3MUYKMM WJIA XEMHUJCKMM IpOIECHMMa IpU YeMy ce (Gopmwupa
3alITUTHA OMOoTa4. Ha Taj HauWH ce akTUBHA CyIcTaHIa (GU3UYKH O/IBaja OJ OKOJIMHE
CpeIMHE CTBapameM 3alITUTHOr oMorauda. [Ipu Tome, ¢opmupane kamcyiae Mory OuTH
pasnuuMre BeNMYMHE (MAakKpo, MHUKpPO M HaHo). llocroje pa3nuuuTe TEXHHKE
WHKAICyalyje Yiju 01a0up HajBUIIE 3aBUCH O] HAMEHE, ali OM Y MEJIUIIUHCKE HAMEHE
HajBehy nmpuMeHy Moriie ocTBapuTH eMyn3uduKanmja u Hanotexnonoruja (Maes u cap.,
2019; JleBuh u cap., 2014).

[TomenyTe TexHuke OM MOIJIe MMaTe moce0aH 3HA4aj Kajua Cy y NMUTamy eTapcka yiba H
BUXOBa TPUMEHA y BETEPHHAPCKO] MeAWIMHU. HarmMe, WHKATCylalujoM ce cMmamyje
WHTEpaKIMja aKTUBHUX CYICTaHIM ca PAa3IHYUTUM (aKTOpuMa M cMamyje Op3uHa
ucrapaBama. Tume O ce MOriIa yMamUTH MHAKTHBAlWja aKTHBHUX CAacTOjaKa eTapCKHX
y/ba Yy OpraHu3My JKMBOTHEA W TnoBehaTm mHUXOBAa OHMOPACIUIOKHBOCT — (HIIP.
AHTUMUKpOOHA M aHTHUEHIONapa3uTcKa MpuMeHa). /lajbe, OBOM TEXHHUKOM ce oMoryhasa
KOHTPOJICAHO OTITYHITAakhe aKTHBHE CYICTAaHIE IITO je OMTHO C 003UPOM J1a pa3iIHyuTe
NpUMEHe YecTO 3axTeBajy MoBehaHO 3alpkaBame aKTHBHHUX CACTOjaka W Pa3iHuUTe
npoguie ocnodahama (HIIP. aHTUEKTOMApPa3UTCKa MpruMeHa). HKarcyanijoM eTapeKix
yJba Ce yMaJjbyje U HHUXOB jaK MHUPHC, IITO MOXKE OMTH 3Ha4ajHO C 003Wp Ha M3Y3ETHO
OCETJBMBO 4YYyJIO MUpHCa KOJ mMaca M Madaka. Ha kpajy, TEXHHKOM HHKaIlCyJlaludje ce
noBehiaBa jeJTHOCTaBHOCT M MPEIU3HOCT PyKOBamha akTUBHUM cyricTaniama (Maes u cap.,
2019; Radiinz u cap., 2018).

CBe HamoMeHyTO TOBOPH y TMPWJIOT Ja C€ WHKAICyIalfjoM MOXe TMO00JBIIaTH
e(pMKaCHOCT in Vivo IpUMEHe eTapckux yJba. [lopen Tora, noBehana ux 6u6o epukacHoCT
MOXKE€ JIOTIPUHETH ¥ CMambey MOTpeOHEe /103€¢ M KOHIEHTpAIHje eTapCKuX yiba, YUMe Ce
MOJK€ JTolaTHO moBehatn 6e30emHocT BHUXoBe MpuMene. Ha Taj HaunH Ou ce TOMEHYTHM
TeXHUKaMa e(pUKACHO MOTJIEC OTKJIOHUTU WM YOIaKUTH MPETXOJHO HAaBEACHE MperpeKe
3a MPUMEHY €TapCKUX yJba.

3AK/bYYAK
MoryhHocTH TpHMeHe eTapcKUX yjba KOJI Maca W Madaka cy OpojHe U YKIbYUYjy

aHTHOAKTEepHjCKy, aHTH(yHTaTHy, Kao ¥ TPUMEHYy NPOTHB pa3IUYUTHX E€HIAO |
eKTomapazuTa. Y TOM KOHTEKCTy ce Hajuemhe HCIHTYjy eTapcka yjba M aKTHBHHU
cacTojuyd OpHWraHa, THMHjaHa, MajudHe OyIIMIE, HUMeTa, MEHTe, OOCHIbKa, MaTUYbKa,
IDIAHWHCKOT 4yOpa, eyKalWITyca, JIaBaHJe, py3MaprHa W MHOTHX Apyrux nomahux u
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er3oTHYHNX Ombaka. [Ipu Tome, paznuunTe NpeIHOCTH IPUMEHE €TapCKUX YJba YHHE OBY
TEMy JlaHac M3y3eTHO aKTyeJHOM y CBUM oOjacTUMa BeTepHHapcke mpakce. To Tpeba
MMaTd y BHAY TOoceOHO 300T pa3Boja aHTUMHUKPOOHE W aHTUIIAPA3UTCKE PE3UCTEHITH]C
kox cBe Beher O6poja marorena. Kao u Koj cBakor jieka, M MpUMEHa €TapcKuX yJba MMa
HEKHMX OrpaHMYeHa, IITO Ce Mpe cBera OJHOCH Ha HENOBOJGHM Opoj HaydHHX
UCTpaXkuBama MNOTBpAe epukacHocTH M Oe30emaHocTH mpumene. Melyytum, cBe Beha
NOIMyJapHOCT (QUTOTEpaIlije y BETEPUHAPCKO] MEAULUMHE JOoHOCH M Behu Opoj HaydHHX
UCTpaXWBabha, YUME Ce HYJIHW MOTYNHOCT CElleKIUje HajIIOTOJHUjUX €TaAPCKUX Yiba HIIH
Ha BUMa OaszupaHux QopMmylalMja 3a paroHATHY NMPUMEHY y CBaKOJHEBHO] MPaKCH.
[Ipu TOoMe, TexHHKa WHKAICYyJIalyje HyAH OILH]y NpeBasiiaKemha MHOTHX MpenpeKa 3a
Kopuliheme eTapckuX yJba KOJ IMaca W Mayaka, ykibydyjyhun mnosehame in vivo
epuKacHOCTU 1 O€30€AHOCTH IPUMEHE.

UzjaBa o cykoOy nHTepeca: AyTopu U3jaBibyjy Ja HE OCTOjU CyKOO MHTepeca.
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