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MEDICINAL AND AROMATIC PLANTS IN LIVESTOCK
FARMING: A PROMISING APPROACH FOR BOOSTING
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Abstract: In recent times, there has been a revived interest in utilizing medicinal
and aromatic plants (MAPs) for the treatment of diseases and enhancing the
productivity of farm animals. Thanks to their bioactive compounds, MAPs can
enhance the immune system, reduce the risk of disease and improve overall health
and welfare. This is especially important in the post-antibiotic era, where the search
for alternative options is becoming increasingly urgent. Although the mode of their
action is still unclear, today it is known that MAPs can modulate the microbiota
and promote gut health, leading to improved digestion and nutrient absorption.
Some components of MAPs act against viruses, bacteria and parasites. Additionaly,
the use of MAPs in livestock farming can also have environmental benefits.
Livestock methane emissions are a significant contributor to greenhouse gas levels.
Recent studies have shown that certain bioactive compounds found in MAPs could
inhibit methanogenesis and reduce the number of methanogenic microbes in animal
gastrointestinal tracts. As a result, researchers are exploring the potential of MAPs
in methane reduction strategies. Plants could also play a prominent role in
obtaining functional and enriched foods to contribute to animal product quality and
human health in general. This review highlights the importance and potential of
using medicinal plants in farm animal breeding, particularly in the context of the
One Health concept, which acknowledges the interconnectedness of human,
animal, and environmental health.

Key words: medicinal plants, livestock, health, performance, phyto additives,
ethnoveterinary medicine
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Introduction

Throughout history, herbs have been utilized for their medicinal properties
and have played a significant role in promoting health and well-being.
Furtheremore, they have always been a primary source of drugs and treatment
strategies in various traditional medicinal systems. Determining the exact time
when herbs were first used for medicinal purposes is challenging, but carbon dating
from ancient Babylon (Iraq) suggests that they were being cultivated for medicinal
purposes as far back as 60,000 years ago (Qazi and Molvi, 2016). A Sumerian clay
tablet discovered in Nippur, dating back nearly 5000 years, holds the earliest
recorded evidence of using medicinal plants for creating medicines and for
treatment purposes. This tablet includes 12 recipes for making medicines and
mentions over 250 different plants, including notable alkaloid-containing plants
such as poppy, and mandrake (Wong, 1971). This finding provides valuable insight
into the rich tradition and utilization of medicinal plants in ancient civilizations,
shedding light on how people utilized plants for improving health and treating
ailments thousands of years ago. Today, the term Medicinal and Aromatic plants
(MAPs) is most often used for all plants used for this purpose.

The objective of this review is to present the latest knowledge about the
importance and potential of using medicinal plants in the breeding of farm animals
with a particular focus on preserving their health, suppressing diseases, improving
production performance, and reducing methane emissions. In addition, the potential
and effects of their use in supporting the One Health concept and the enrichment of
foods of animal origin were discussed.

Translating tradition into modern livestock farming

For many medicines of plant origin, which were known by the oldest
human civilizations and which were used throughout the millennia until today,
modern science has confirmed their active action and included them in
pharmacotherapy. Recognizing the importance of traditional medicine, the World
Health Organization (WHO) acknowledges the need to explore and utilize ancient
medicinal practices to meet the primary healthcare requirements of animals. The
WHO also acknowledges that traditional medicine can play a crucial role in the
advancement of livestock in third-world countries (WHO, 2008).

The use of medicinal plants in animal husbandry has so far been most
widely used in organic production. Although, the EC Regulation for Organic
Farming states that organic livestock should be treated preferably with
phytotherapeutic products, only few registered herbal veterinary medicinal
products currently exist on the European market (Mayer et al., 2014). In addition to
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the growing need for natural products, there are other indications that encourage
the use of medicinal plants. First of all, these are national and international efforts
to combat antimicrobial resistance and promote the One Health approach.
Nowadays promoting "clean, green, and ethical” animal production that limits the
use of drugs, chemicals, and hormones while considering animal welfare and
reducing the environmental impact of food production presents challenges to
livestock production systems (Ostoji¢ Andric et al., 2018).

Antibiotic growth promoters have been banned in livestock production in
the European Union since 2006. due to concerns about the transmission and spread
of resistant bacteria in the food chain. Therefore, alternative feed strategies using
botanicals, such as aromatic plant extracts, have been investigated. These plant
products have advantages over commercial antibiotics because they are residue-
free and generally considered safe. Furthermore, they can be used as alternatives to
synthetic drugs, because of their potent properties and more complex bioactivity
(Kuralkar and Kuralkar, 2021). Bioactive plants and botanicals have also gained
attention in recent years as potential growth promoters for animals. They may be
helpful in some aspects of the proposed approach because they are often
inexpensive and considered environmentally safe (Hashemi and Davoodi, 2011).
Although the use of medicinal plants has a long tradition in Serbia, the works of the
19th-century folk educator and pedagogue Vasa Pelagi¢ (1839-1899) are
considered the first important reading in which traditional and scientific knowledge
was collected and presented on the appearance, purpose and method of use in the
treatment of people as well as in the breeding of farm animals. Recently, with the
increased studies on this topic around the world, the interest of researchers in
Serbia has also increased.

Summarized data from different studies have shown that about 700 wild
growing species have been used as medicinal plants in Serbia (Zlatkovi¢ et al.,
2014). Research on the use of medicinal plants in farm animals is not so common
in Serbia and is predominantly reliant on information gathered from surveyed
respondents who possess knowledge of traditional phytotherapy practices. From
the recent literature, we can single out studies that investigated the knowledge of
the practice and tradition of healing with medicinal plants in the area of Pirot
(Matejié¢ et al., 2020; Markovié¢ et al., 2021), Negotin (Janackovi¢ et al., 2019),
Suva mountain (Jari¢ et al., 2015), Kopaonik (Jari¢ et al., 2007), Rtanj (Zlatkovi¢
et al., 2014). Until recently, the use of medicinal plants in veterinary medicine was
mostly based on results obtained in human medicine. However, it is encouraging
that the number of clinical studies on the effects of using medicinal plants in
veterinary medicine is gradually increasing. Some of the studies investigated the
effects of application of plants and their preparations on health and production
performance of farm animals (Runjaic-Antic et al., 2010, Davidovi¢ et al., 2011,
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Kostadinovi¢ and Levié¢, 2018, Pajic et al., 2019, Draskovic et al., 2020, Petricevi¢
etal., 2021; Kurcubié¢ et al., 2019; 2023).

MAPs and their bioactive compounds

According to the State of the World's Plants report (Royal Botanic
Gardens, 2016), there are approximately 391,000 plant species on Earth. Out of
this vast number, it is believed that 35,000 to 70,000 plant species have been
utilized for medicinal purposes, as reported by the World Health Organization
(WHO) in 1998. The use of herbal products has grown significantly worldwide.

Herbs have an inherent ability to generate a diverse range of chemical
substances through their regular metabolic activities and each herb has its own
distinct combination and characteristics. These substances can be categorized into
two main groups: primary metabolites, including sugars and fats, which are present
in all plants, and secondary metabolites (PSMSs), also referred to as phytobiotics or
phytochemicals, which are specific to certain plant species (Hashemi and Davoodi,
2011). PSMs are bioactive compounds that may have beneficial or adverse effects
but in comparison to inorganic chemicals, products derived from plants exhibit
natural characteristics, lower toxicity levels, absence of residues, and have found
extensive applications in traditional as well as alternative veterinary medicine.
Furthermore, investigation of medicinal plants has led to the isolation of many
PSMs which have become well-known pharmaceuticals (acetylsalicylic acid,
morphine, digitoxin, quinine etc.).

The most important bioactive compounds present in herbs include
alkaloids, glycosides, flavonoids, phenolic acids, saponin, tannins, terpenes,
anthraquinones, essential oils and steroids. They act as antibacterial, antioxidant,
anticarcinogenic, antifungal, analgesic, insecticidal, anticoccidial and growth
promoters (Kostadinovi¢ and Levi¢, 2018).

Utilization of MAPs-most frequent form of use and mode of
action

The MAPs can be utilize in various forms. Sometimes the plants are used
fresh or made into poultices. Far more common is the use of their extracts
combined with other substances and administration in the form of drinks, through
feed, or applied to the skin. The most important forms in the narrower sense
include the use of whole plants or parts of plants (botanicals), essential oils, and
phytoadditives.

Botanicals refer to the different parts of plants that are processed or used in
their entirety. When herbs are used in their entirety, including the leaves and other
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parts, and combined with other herbs, their active ingredients work together in
harmony, resulting in the desired effects being achieved naturally (Kuralkar and
Kuralkar, 2021). Botanicals work by disrupting the cell membrane of microbes,
interfering with their virulence properties, and stimulating the growth of beneficial
bacteria in the gut. They also act as immunostimulants, protect the intestine from
microbial attack, and enhance the production and activity of digestive enzymes.
Additionally, botanicals stimulate the growth of absorptive cells in the
gastrointestinal tract (Jamroz et al., 2003; Vidanarachchi et al., 2010).

Essential oils are liquids that have a strong scent and are extracted from
different parts of plants such as leaves, flowers, and seeds. They possess various
properties such as antimicrobial, anti-inflammatory, antioxidative, and
coccidiostatic that can benefit health. Essential oils can improve digestion and
immunity, prevent the growth of harmful bacteria in the gut, and reduce odour and
ammonia (Omonijo et al., 2018; Diniz do Nascimento et al., 2020). They work by
increasing the release of digestive enzymes and decreasing the availability of
nutrients for bacteria in the gut (Omonijo et al., 2018; Reyer et al., 2017).

The ban on the use of antibiotic growth promoters (AGP), applied in the
European Union since 2006, has stimulated interest in the use of plant extracts,
known as phytogenic additives - PFA (phyto additives, phytobiotics). PFAs is used
to improve production outcomes and health in livestock farming. These additives
act as antioxidants, metabolism enhancers, and regulators of the growth of
pathogenic microorganisms such as bacteria and fungi (Stevanovié et al., 2018).
Moreover, their use supports the concept of sustainable agriculture and the
production of healthier food. In order to be a viable alternative additive to
antibiotic growth promoters, PFAs must provide similar advantages which means
they should act like them: increase growth, improve feed efficiency, and reduce the
occurrence of certain diseases.

MAPs for boosting livestock performance

The use of herbal and plant-based remedies has become more prevalent in
livestock production. This shift can be attributed to various reasons, such as the
negative effects of conventional synthetic drugs, the increasing expenses of
traditional treatments, worries about harmful residues in food, the growth of
microbial resistance, and the establishment of organic livestock production
systems.

In terms of boosting livestock performance phytogenic additives -PFAs are
the most common form of MAPs utilization. Research on the effect of
phytoadditives in the nutrition of farm animals is most numerous in poultry. PFAs
are shown to enhance feed efficiency and increase weight gain (Zhang et al., 2009;
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Khattak et al., 2014), reduce pathogenic load (Engida et al., 2023), booster
immune system and enhance meat quality characteristics in poultry (Mnisi et al.,
2023).

There is an extensive collection of literature available on the impact of
herbal feed supplements on the growth and meat quality of broiler chickens and
pigs (Jamroz et al., 2003, Vidanarachchi et al., 2010; Pajic¢ et al., 2019, Petricevic¢
et al., 2021). On the other hand, research on the effects of natural feed supplements
on growth, immunity, and antioxidant status of ruminants is limited, possibly due
to their complex digestive system.

Livestock production heavily relies on nutrient digestibility for optimal
results. The addition of PFASs to livestock feed may improve digestibility through
various mechanisms (Reyer et al., 2017; Stevanovi¢ et al., 2018). These
mechanisms include increasing appetite, promoting saliva and intestinal mucus
production, enhancing bile acid secretion, and boosting the activity of digestive
enzymes like trypsin and amylase (Oso et al., 2019). PFAs may also have positive
effects on intestinal morphology and exert local effects at the intestinal border, as
well as induce systemic changes in macronutrient metabolism. The combination of
these different actions leads to the observed improvement in nutrient digestibility
when PFAs are added to feed.

The performance of farm animals is commonly understood to be closely
associated with the health and function of their gut, which is influenced by various
factors including diet, intestinal integrity, gut microbiome, and immune system of
animals. In order to promote the growth of beneficial bacteria, and stimulate
digestion and absorption, numerous feed additives have been developed (Ghasemi
et al., 2014; Abdelli et al., 2021).

As mentioned previously, many experimental findings suggest that using
traditional herbal medicines as supplements can improve feed to gain ratio and
benefit animal health. However, conflicting research findings highlight the
necessity for further investigation to ascertain optimal dosage and mechanisms of
action. The biological effects of phytogenic feed additives can vary significantly
depending on the experimental methods used to evaluate their suitability as
growth-promoting feed additives for animals. To test the effectiveness of herbal
feed additives on animal production, it is crucial to carefully select the appropriate
traditional medicinal plants with bioactive compounds and determine the
appropriate dietary doses (Bostami et al., 2021).
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MAPs for curing, health promotion, disease prevention and
management

The utilization of medicinal plants extends beyond human disease
treatment and is also widely employed for addressing animal ailments. In fact, as
revealed by Markovic et al. (2021), most of the herbal species are used to treat both
veterinary and human diseases. Extracts and other natural substances in MAPs
(plant derived bioactive compounds including lycopene, carotenoids, L-theanine,
fucoidan, humic acid etc.), are used to treat various health conditions such as
anxiety, depression, insomnia, pain, and inflammation (Arain et al., 2018; Arif et
al., 2019). This type of complementary and alternative medicine is known as
phytotherapy (also herbal medicine or botanical medicine) (Nabi et al., 2023).
Nowadays, knowledge of phytotherapy is incorporated into ethnoveterinary
medicine which encompasses the understanding, techniques, practices, and beliefs
surrounding traditional health treatments. According to Viegi et al. (2003),
approximately 70% of animals treated with herbal remedies are cattle, horses,
sheep, goats, and pigs, followed by poultry (9.1%), dogs (5.3%), and rabbits
(4.3%). Although not the subject of this study, it is worth mentioning that animals
possess a natural ability to self-medicate using herbs, which is referred to as zoo
pharmacognosy.

Although the repertoire mechanisms of action of bioactive compounds in
MAPs is not fully elucidated, one of their primary mode of action is related to their
antimicrobial effects which allow controlling potential pathogens (Mohammadi et
al., 2018).

Some studies have indicated that specific phytotherapeutic compounds
may have antiviral properties, and could potentially be used as alternative or
complementary treatments for viral infections in animals. For instance, certain
compounds such as flavonoids, terpenes, and alkaloids found in different plants
have demonstrated antiviral activity against various viruses, including influenza,
herpes simplex virus, HIV, and coronavirus (Setayesh et al., 2022).

In the study conducted by Pajic et al. (2019), the herbal preparation, which
included essential oils derived from Thymus vulgaris, Origanum vulgare, and
Coriandrum sativum, exhibited a potent anticoccidial effect and had a significant
impact on oxidative stress parameters. Aromatic plants and their essential oils
contain phenolic compounds that act as powerful natural antioxidants. These
compounds, which include flavonoids, have the ability to efficiently eliminate free
radicals and stop oxidative reactions, making them highly effective antioxidants.

Medicinal plants can serve as both, health promoters and remedies for
various diseases. They are utilized in addressing a range of conditions, including
infections like anthelmintic and acaricidal treatments, as well as in surgical,
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gynecological interventions, and bovine mastitis management (Chakraborty and
Pal, 2012).

A study by Schmid et al. (2012) showed that breeders from 21 organic
farms were in general satisfied with the outcome of MAPs usage in their animals
(mostly cattle). Skin alterations and sores, gastrointestinal and metabolic diseases
as well as infertility and diseases of the female genitalia were treated with
homemade mono-species herbal remedies. The single most applied species were
Matricaria recutita L., Calendula officinalis L., Symphytum officinale L., and
Coffea arabica L.

Herbal products have the potential to improve the overall health and well-
being of livestock, in addition to treating illnesses. They can enhance the immune
system, aid in digestion, and supply necessary nutrients, which can reduce the
likelihood of disease and promote optimal growth and performance. For instance,
certain studies have demonstrated that compounds present in plants like echinacea,
elderberry, and garlic possess antiviral properties and can enhance the immune
response (Nabi et al., 2023).

More and more research has demonstrated that phytochemicals can enhance
the body's ability to fight off microbial infections, leading to better health. Through
interactions with immune system, PFAs can modulate immune responses through
various mechanisms. One way is through dietary immunomodulation. This
involves modulating the expression of cytokines, which are essential for both the
adaptive and innate immune systems. Another way is through effects of some
substances that can help combat antigenic challenges. The active components in
black cumin for example, including thymol, nigellidine, nigellimine,
thymoquinone,  dithymoquinone, and thymohydroquinone have such
pharmacological effects (Ghasemi et al., 2014).

Another type of potentially beneficial action of MAPs is the positive
influence on the microbiota of the gastrointestinal tract (GIT). Many studies
showed that the composition and metabolic activity of the GIT microbiota are key
factors in enhancing immune response, reducing pathogen load in the GIT and
promoting the growth of beneficial bacteria (Ghasemi et al., 2014; Abdelli et al.,
2021). In this way, by including MAPs in the diet of farm animals, long-term
benefits can be achieved in ensuring their health and well-being in general.

As a rational approach to livestock management, preventing diseases
should be the primary focus, and maintaining animal health is crucial. Medicinal
plants can also play a role in achieving this goal. Numerous herbal products have
antimicrobial, antiparasitic, and antiviral properties, which can aid in preventing
and managing various diseases in livestock. By incorporating herbal remedies into
healthcare practices, farmers can decrease their reliance on antibiotics and other
pharmaceutical interventions, minimizing the risks associated with drug resistance.
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Some of the most important MAPs in Serbian
ethnoveterinary medicine

The Serbia and Balkans region in general is renowned for its abundant
biodiversity and traditional ecological knowledge within the broader context of
Europe (Shabih et al., 2022). As mentioned earlier, studies on the use of MAPSs in
farm animals is not so common in Serbia and is predominantly reliant on
information gathered from questionaries. The literature highlights studies on the
use of medicinal plants for healing in various areas of Serbia, including Pirot,
Negotin, Suva mountain, Kopaonik, and Rtanj (Markovi¢ et al., 2021; Mateji¢ et
al., 2020; Janackovié et al., 2019; Jari¢ et al., 2015; 2007; Zlatkovié et al., 2014).

Until recently, the use of medicinal plants in veterinary medicine was
mostly based on results obtained in human medicine. However, it is encouraging
that the number of clinical studies on the effects of using medicinal plants in
veterinary medicine is gradually increasing (Runjaic-Antic et al., 2010, Davidovi¢
et al., 2011; Kostadinovi¢ and Levi¢, 2018, Paji¢ et al., 2019; Draskovic et al.,
2020; Petricevic et al., 2021; Kurcubic et al., 2019; 2023).

According to the reviewed literature, one of the most commonly used
plants for livestock in Serbia is Hypericum perforatum L. It has a very wide range
of indications and is used for infectious diseases, digestive intoxications, diarrhea,
skin diseases (wounds and burns) and many other animal diseases. Depending on
the disease, this plant can be used fresh, but also in the form of water extract or oil.

The water extract of Helleborus odorus has antiseptic properties, so it is
used as a disinfectant, while its specific effect is also reflected in lowering the
temperature when applied externally in the ear.

Some herbs have shown their usefulness in relieving udder edema in cows:
Alium sativum L., Cichorium intybus L., Agrimonia eupatoria Ledeb. and,
Potentila reptans L. are mainly applied topically in the form of lining. Calendula
officinalis L. and Celosia argentea are used in the treatment of dermatological
changes in pigs.

MAPs for reducing methane emissions

Global warming is a major environmental problem and methane produced
by ruminants contributes significantly to it. A feeding strategy that involves adding
plant secondary metabolites is one way to reduce methane emissions in ruminants.
They have the potential to affect ruminal fermentation and reduce the population of
methanogenic bacteria and protozoa which are the main CH, —producing microbes.
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Protozoa in the rumen are directly proportional to methane production, and
reducing their population can decrease methane emissions.

Considering saponins can act as protozoan defaunators, while tannins can
inhibit methanogen growth by reducing H, production during fibre digestion, some
research has addressed the effects of these plant compounds on methanogenesis in
ruminants. Study by Antonius et al. (2023) showed that supplementation of M.
oleifera, C. longa Linn., and P. timoriana in ruminant diet effectively increased
total gas production, dry matter and organic matter digestibility, and reduced CH,
gas emissions and protozoa populations during rumen fermentation.

Some other bioactive compounds from plants, such as polyphenols and
flavonoids also could be useful in strategy against ruminal methanogenesis. In
vitro study by Jo et al. (2022) showed that the addition of extracts (containing
polyphenols and flavonoids) from oriental MAPs (Vitis vinifera L. and Rhus
succedanea L.) to ruminant diets can decrease methane production and the
presence of methanogenic archaea.

While many studies have shown the potential benefits of using MAPs in
methane emission reduction strategies, further research is needed to validate and
implement their use in ruminant diets, as the current studies are primarily based on
in vitro analysis. Additionally, a more precise selection of MAPs potentially
inhibiting methanogenesis is necessary.

MAPs for functional and enriched foods

Functional food is a type of food that has been changed or created to offer

extra health benefits beyond its basic nutritional value. These foods are often
intended to improve specific functions in the body or enhance overall health. They
may contain bioactive compounds like antioxidants, prebiotics, phytochemicals, or
probiotics that can potentially benefit health. Enriched food, on the other hand,
refers to products that have had certain nutrients added to increase their nutrient
content beyond what is naturally present (Castillo et al., 2018).
Despite the new trends that reject the consumption of meat, milk and their
derivatives, it is clear that their consumption provides multiple benefits in terms of
nutrition and health. The benefits provided by foods of animal origin could be
further enhanced by changes in the design of farm animal rations, including
supplementation with natural plant extracts. Manipulation of the process of ruminal
biohydrogenation through natural supplements could in the future be the basis of
nutritional enrichment of milk and meat of ruminant origin. In this way, the
antioxidant effect on the final products would be ensured, and the modern demands
of consumers related to the quality and safety of foodstuffs would additionally be
met.
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Conclusion

The use of MAP in improving the health and performance of farm animals
could have an increasing application. It fits into the modern one health concept and
supports a holistic approach for the overall well-being of humanity. By embracing
this approach, we can move towards a more sustainable model of livestock farming
that benefits animals, humans, and the environment.

The advantages of using MAPs compared to conventional preparations in
animal husbandry can be briefly described in the following words: availability,
cost-effectiveness, harmlessness and efficiency. However, despite the legacy of
tradition and new knowledge, this promising field of research has only just begun.
The number of potentially medicinal plant species around the world is large, folk
knowledge about the medicinal properties of plants is mostly preserved in less
developed parts of the world or those that have traditionally relied on
ethnomedicine such as India and China. However, in some regions, traditional
plant-based treatments have been overlooked due to the rise of modern medicine
and pharmacology. Despite this, there is an opportunity to revitalize and optimize
the use of MAPs in animal husbandry worldwide, combining traditional principles
with modern scientific knowledge and trends. Collecting traditional knowledge
about medicinal plants from around the world is crucial to prevent it from being
lost. Subsequent research should prioritize analyzing selected plants, detecting their
active ingredients, and determining their effectiveness and dosage based on
scientific principles.

Acknowledgment

This research was funded by the Ministry of Science, Technological Development
and Innovation of the Republic of Serbia, on the basis of the Agreement on the
realization and financing of scientific research work of SRO No. 451-03-47/2023-
01/200022 and No. 451-03-47/2023-01/200116.

References

ABDELLI N., SOLA-ORIOL D., PEREZ J.F. (2021): Phytogenic Feed Additives
in Poultry: Achievements, Prospective and Challenges. Animals (Basel),
11(12):3471. doi: 10.3390/ani11123471.

ANTONIUS A., PAZLA R., PUTRI E. M., NEGARA W.,, LAIA N., RIDLA M,
SUHARTI S., JAYANEGARA A., ASMAIRICEN S., MARLINA L., MARTA' Y.
(2023): Effectiveness of herbal plants on rumen fermentation, methane gas
emissions, in vitro nutrient digestibility, and population of protozoa. Veterinary
World, 1477-1488. https://doi.org/10.14202/vetworld.2023.1477-1488



Proceedings of the 14th International Symposium
Modern Trends in Livestock Production

October 4 — 6, 2023, Belgrade, Serbia a7

ARAIN M.A., MEI Z., HASSAN F., SAEED M., ALAGAWANY M., SHAR A,
et al. (2018): Lycopene: a natural antioxidant for prevention of heat-induced
oxidative stress in poultry. Worlds Poult. Sci. J. 74:89-100. doi:
10.1017/S0043933917001040

ARIF M., ALAGAWANY M., ABDEL-HACK M., SAEED M., ARAIN M.,
ELNESR S., et al. (2019): Humic acid as a feed additive in poultry diets: a review.
Iran J. Vet. Res. 20:167.

BOSTAMI AB.M.R., KHAN M.R.l., RABBI AKM.Z., SIDDIQUI M.N.,
ISLAM M.T. (2021): Boosting animal performance, immune index and antioxidant
status in post-weaned bull calves through dietary augmentation of selective
traditional medicinal plants. Vet. Anim. Sci. 18;14:100197. doi:
10.1016/j.vas.2021.100197.

CASTILLO C., ABUELO A., HERNANDEZ J. (2018): Ruminant (bovine,
caprine, and ovine) milk and meat production: The challenge of food quality and
sustainability through the use of plant extracts. In Encyclopedia of Food Security
and Sustainability, pp. 25-42. Elsevier. https://doi.org/10.1016/B978-0-08-100596-
5.22187-2

CHAKRABORTY S., PAL S.K. (2012): Plants for Cattle Health: A Review Of
Ethno-Veterinary Herbs In Veterinary Health Care. Ann. Ayurved. Med. 1 (4),
144-152.

DAVIDOVIC V., JOKSIMOVIC-TODOROVIC M., MAKSIMOVIC Z.,
HRISTOV S., STANKOVIC B., RELIC R. (2011): A review of plants used in
ethnoveterinary medicine. Macedonian Journal of Animal Science, 1, 2, 62.

DINIZ D.O., NASCIMENTO L., MORAES A., COSTA K., PEREIRA GALUCIO
J.M., TAUBE P.S., COSTA C., NEVES CRUZ J., DE AGUIAR ANDRADE E.H.,
FARIA L. (2020): Bioactive natural compounds and antioxidant activity of
essential oils from spice plants: new findings and potential applications.
Biomolecules 10 (7), 988. https://doi.org/10.3390/ biom10070988.

DRASKOVIC V., STANIMIROVIC Z., GLISIC M., BOSNJAK-NEUMULLER
J., TEODOROVIC R., TEODOROVIC V., KUKOLJ V. (2020): The Effects of a
Phytogenic Additive on the Histomorphometric Characteristics of the Intestines in
Weaned Pigs with a Subclinical Natural Infection with Lawsonia intracellularis.
Acta Veterinaria, 70 (1), 81-91. https://doi.org/10.2478/acve-2020-0006
ENGIDAT. D., AYELE M., WAKTOLE H., TAMIR B., REGASSA F., TUFA T.
B. (2023): Effects of Phytogenic Feed Additives on Body Weight Gain and Gut
Bacterial Load in Broiler Chickens. World’s Veterinary Journal, 13, 205-213.
https://doi.org/10.54203/scil.2023.wvj22

GHASEMI H.A., KASANI N., TAHERPOUR K. (2014): Effects of black cumin
seed (Nigella sativa L.), a probiotic, a prebiotic and a synbiotic on growth



Proceedings of the 14th International Symposium
Modern Trends in Livestock Production

472 October 4 — 6, 2023, Belgrade, Serbia

performance, immune response and blood characteristics of male broilers. Livest.
Sci., 164, 128-134.

HASHEMI S.R., DAVOODI H. (2011): Herbal plants and their derivatives as
growth and health promoters in animal nutrition. Vet. Res. Commun. 35 (3), 169-
180. https:// doi.org/10.1007/s11259-010-9458-2.

JAMROZ D., ORDA I., KAMEL C., WILICZKIEWICZ A., WERTELECKI T.,
SKORUPINSKA 1. (2003): The influence of phytogenic extracts on performance,
nutrient digestibility, carcass characteristics, and gut microbial status in broiler
chickens. J. Anim. Feed Sci. 12, 583-596.
https://doi.org/10.22358/jafs/67752/2003.

JANACKOVIC P., GAVRILOVIC M., SAVIC J., MARIN P. D., DAIJIC
STEVANOVIC Z. (2019): Traditional knowledge on plant use from Negotin
Krajina (Eastern Serbia): An ethnobotanical study. In Indian Journal of Traditional
Knowledge, 18, 1, 25-33.

JARIC S., MACUKANOVIC-JOCIC M., DJURDJEVIC L., MITROVIC M.,
KOSTIC O., KARADZIC B., PAVLOVIC P. (2015): An ethnobotanical survey of
traditionally used plants on Suva planina mountain (south-eastern Serbia). Journal
of Ethnopharmacology, 175, 93-108. https://doi.org/10.1016/J.JEP.2015.09.002
JARIC S., POPOVIC Z., MACUKANOVIC-JOCIC M., DJURDJEVIC L.,
MIJATOVIC M., KARADZIC B., MITROVIC M., PAVLOVIC P. (2007): An
ethnobotanical study on the usage of wild medicinal herbs from Kopaonik
Mountain (Central Serbia). Journal of Ethnopharmacology, 111 (1), 160-175.
https://doi.org/10.1016/j.jep.2006.11.007

JOS. U, LEES.J., KIMH.S.,,EOM J. S.,CHOI Y., OH D. S., BAE D., LEE S.
S. (2022): Effects of oriental medicinal plants on the reduction of methane
production mediated by microbial population. Italian Journal of Animal Science,
21(1), 522-531. https://doi.org/10.1080/1828051X.2022.2046192

KHATTAK F., RONCHI A., CASTELLI P., SPARKS N. (2014): Effects of
natural blend of essential oil on growth performance, blood biochemistry, cecal
morphology, and carcass quality of broiler chickens. Poult. Sci., 93:132-137. doi:
10.3382/ps.2013-03387.

KOSTADINOVIC L., LEVIC, J. (2018): Effects of phytoadditives in poultry and
pigs diseases. Journal of Agronomy Technology and Engineering Management,

Vol. 1(1): 1-7.
KURALKAR P., KURALKAR S. V. (2021): Role of herbal products in animal
production — An updated review. Journal of Ethnopharmacology, 278.

https://doi.org/10.1016/j.jep.2021.114246

KURCUBIC V., MASKOVIC P., PETROVIC T., LAZIC S., PUKIC D., ILIC Z.,
POKOVIC R., PETROVIC, M. (2019): Antiviral activity in vitro of five selected
indigenous plants against bovine herpes virus-1 (BHV-1) and bovine viral



Proceedings of the 14th International Symposium
Modern Trends in Livestock Production

October 4 — 6, 2023, Belgrade, Serbia 473

diarrhoea virus (BVDV). Published in 1st International Symposium: Modern
Trends in Agricultural Production and Environmental Protection, 419-430.
KURCUBIC V., STAJIC S., MILETIC N., PETKOVIC M. (2023): Insightful
Application Of Herbal Extracts In The Prevention And Treatment Of Animal
Diseases And Improvement Of Meat Quality And Safety. 1st International
Symposium on Biotechnology: Proceedings, 181-188.
https://doi.org/10.46793/SBT28.181K

MARKOVIC M. S., PLIEVLJAKUSIC D. S., NIKOLIC B. M., MILADINOVIC
D. L., DJOKIC M. M., RAKONJAC L. B., STANKOV JOVANOVIC V. P.
(2021): Ethnoveterinary knowledge in Pirot County (Serbia). South African Journal
of Botany, 137, 278-289. https://doi.org/10.1016/j.sajb.2020.10.025

MATEIJIC J. S., STEFANOVIC N., IVKOVIC M., ZIVANOVIC N., MARIN P.
D., DZAMIC A. M. (2020): Traditional uses of autochthonous medicinal and ritual
plants and other remedies for health in Eastern and South-Eastern Serbia. Journal
of Ethnopharmacology, 261, 113186. https://doi.org/10.1016/j.jep.2020.113186
MAYER M., VOGL C. R, AMORENA M. HAMBURGER M.,
WALKENHORST M. (2014): Treatment of organic livestock with medicinal
plants: A systematic review of European ethnoveterinary research. Forschende
Komplementarmedizin, 21(6), 375-386. https://doi.org/10.1159/000370216

MNISI C. M., MLAMBO V., GILA A., MATABANE A. N., MTHIYANE D. M.
N., KUMANDA C., MANYEULA F., GAJANA C. S. (2023): Antioxidant and
Antimicrobial Properties of Selected Phytogenics for Sustainable Poultry
Production. Applied Sciences, 13(1), Acrticle 1.
https://doi.org/10.3390/app13010099

MOHAMMADI GHEISAR M., KIM 1. H. (2018): Phytobiotics in poultry and
swine nutrition—a review. Italian journal of animal science, 17(1), 92-99.

NABI F., SHI D., WU Q., BALOCH D. M. (2023): Editorial: Treatment of animal
diseases with veterinary phytotherapy. Frontiers in Veterinary Science, 10.
https://www.frontiersin.org/articles/10.3389/fvets.2023.1171987

OMONIJO F.A., NI L., GONG J., WANG Q., LAHAYE L., YANG C. (2018):
Essential oils as alternatives to antibiotics in swine production. Anim. Nutr. 4 (2),
126-136. https:// doi.org/10.1016/j.aninu.2017.09.001.

0OSO A.O. SUGANTHI R.U. REDDY G.B.M. MALIK PK,
THIRUMALAISAMY G., AWACHAT V.B., SELVARAJU S., ARANGASAMY
A., BHATTA R. (2019): Effect of dietary supplementation with phytogenic blend
on growth performance, apparent ileal digestibility of nutrients, intestinal
morphology, and cecal microflora of broiler chickens. Poult. Sci., 98:4755-4766.
doi: 10.3382/ps/pez191

OSTOJIC ANDRIC D., HRISTOV S., PEDOVIC R., PANTELIC V., NIKSIC D.,
DIMITRIJEVIC B., TOLIMIR N. (2018): Farm animal welfare concept: From



Proceedings of the 14th International Symposium
Modern Trends in Livestock Production

474 October 4 — 6, 2023, Belgrade, Serbia

beginnings to integration in modern production systems. Biotechnology in Animal
Husbandry, 34(3), 269-277.

PAJIC M., ALEKSIC N., VEINOVIC B., POLACEK V., NOVAKOV N,
ANDRIC D.O., STANIMIROVIC Z. (2019): Influence of anticoccidials on
oxidative stress, production performance and faecal oocyst counts in broiler
chickens infected with Eimeria species. Kafkas. Univ. Vet. Fak. Derg., 25 (3): 379-
385. DOI: 10.9775/kvfd.2018.21021

PETRICEVIC V., DOSKOVIC V., LUKIC M., SKRBIC Z., RAKONJAC 8.,
PETRICEVIC M., STANOJKOVIC A. (2021): Effect of peppermint (Mentha
Piperita L.) in broiler chicken diet on production parameters, slaughter
characteristics and gut microbial composition. Large Animal Review, 27(2),
Acrticle 2.

QAZI M., MOLVI, K. (2016): Herbal medicine: a comprehensive review. Int. J.
Pharmaceut. Res. 8 (2), 1 -5.

REYER H., ZENTEK J., MANNER K., YOUSSEF I.M.l., AUMILLER T.,
WEGHUBER J., WIMMERS K., MUELLER A.S. (2017): Possible molecular
mechanisms by which an essential oil blend from star anise, rosemary, thyme, and
oregano and saponins increase the performance and ileal protein digestibility of
growing  broilers. J. Agric.c Food Chem., 65:6821-6830. doi:
10.1021/acs.jafc.7b01925.

ROYAL BOTANIC GARDENS (n.d.) (2016): State of the World’s Plants. Royal
Botanic Gardens, Kew.

RUNJAIC-ANTIC D., PAVKOV S., LEVIC J. (2010): Herbs in a sustainable
animal nutrition. Biotechnology in Animal Husbandry, 26(3-4), 203-214.
https://doi.org/10.2298/BAH1004203R

SCHMID K., IVEMEYER S., VOGL C., KLARER F., MEIER B., HAMBURGER
M., WALKENHORST M. (2012): Traditional use of herbal remedies in livestock
by farmers in 3 Swiss cantons (Aargau, Zurich, Schaffhausen). Forschende
Komplementarmedizin, 19(3), 125-136. https://doi.org/10.1159/000339336
SETAYESH M., KARIMI M., ZARGARAN A., ABOUSAIDI H,
SHAHESMAEILI A., AMIRI F., et al. (2022): Efficacy of a Persian herbal
medicine compound on coronavirus disease 2019 (COVID-19): a randomized
controlled trial. Integr. Med. Res. 11:5-5. doi: 10.1016/j.imr.2022.100869
SHABIH S., HAJDARI A., MUSTAFA B., QUAVE C. L. (2022): Chapter 3—
Medicinal plants in the Balkans with antimicrobial properties. In F. Chassagne
(Ed.), Medicinal Plants as Anti-Infectives (pp. 103-138). Academic Press.
https://doi.org/10.1016/B978-0-323-90999-0.00013-6

STEVANOVIC Z.D., BOSNJAK-NEUMULLER J., PAJIC-LIJAKOVIC 1., RAJ
J., VASILJEVIC M. (2018): Essential Oils as Feed Additives—Future
Perspectives. Molecules, 23(7):1717. https://doi.org/10.3390/molecules23071717



Proceedings of the 14th International Symposium
Modern Trends in Livestock Production

October 4 — 6, 2023, Belgrade, Serbia 475

VIDANARACHCHI J.K.,, ELANGOVAN A.\V. MIKKELSEN L.L,
CHOCTAND M., 1IJI P.A. (2010): Effect of some plant extracts on growth
performance, intestinal morphology, microflora composition and activity in broiler
chickens. Anim. Prod. Sci. 50, 880-889. https://doi.org/10.1071/AN10011.

VIEGI L., PIERONI A, GUARRERA P.M., VANGELISTI R.A. (2003): A review
of plants used in folk veterinary medicine in Italy as basis for a databank. J.
Ethnopharmacol, 89, 221-244. https://doi.org/10.1016/j.jep.2003.08.003.

WHO (World Health Organization) (2008): WHO guidelines on good agricultural
and collection practices (GACP) for medicinal plants. Geneva.

WONG M. (1971): Contribution a I'Histoire de la Pharmacie ancienne chinoise.
Zbornik radova medunarodnog simpozijuma odrzanog prigodom proslave 700.
obljetnice spomena ljekarne u Trogiru. Zagreb: Institut za povijest prirodnih,
matematiCkih i1 medicinskih znanosti Jugoslavenske akademije znanosti i
umjetnosti; 153 — 64.

ZHANG G.F., YANG Z.B., WANG Y., YANG W.R,, JIANG S.Z, GAI G.S.
(2009): Effects of ginger root (Zingiber officinale) processed to different particle
sizes on growth performance, antioxidant status, and serum metabolites of broiler
chickens. Poult. Sci., 88:2159-2166. doi: 10.3382/ps.2009-00165.

ZLATKOVIC K. B, BOGOSAVLJEVIC S. S. RADIVOJEVIC AR,
PAVLOVIC M.A. (2014): Traditional use of the native medicinal plant resource of
Mt. Rtanj (Eastern Serbia): Ethnobotanical evaluation and comparison. Journal of
Ethnopharmacology, 151(1), 704-713. https://doi.org/10.1016/j.jep.2013.11.037



CIP - Karaysoruzarnuja y mybiukanuju
Haponna 6ubsmnoreka Cpbuje, beorpag

636/638(082)(0.034.2)
631/635(082)(0.034.2)

INTERNATIONAL Symposium Modern Trends in Livestock
Production (13 ; 2021 ; Beograd)

Proceedings [Elektronski izvor] / 13th International Symposium Modern
Trends in Livestock Production, 6 -8 October 2021, Belgrade, Serbia ;
[organizer] Institute for Animal Husbandry, Belgrade - Zemun ; [editor
Zdenka Skrbi¢]. - Belgrade : Institute for Animal Husbandry, 2021 (Belgrade
: Institute for Animal Husbandry). - 1 USB fle§ memorija; 1x 3x 6 cm

Sistemski zahtevi: Nisu navedeni. - Nasl. sa naslovne strane dokumenta. -
Tiraz 100. - Bibliografija uz svaki rad.

ISBN 978-86-82431-77-0
a) CrouapctBo -- 36opuurtiu 6) ITosronpuspena -- 300pHUTTH

COBISS.SR-ID 46411785




14th INTERNATIONAL SYMPOSIUM

MODERN TRENDS IN LIVESTOCK PRODUCTION
4-6 October 2023 - Belgrade, Serbia

PROCEEDINGS

INSTITUTE FOR ANIMAL HUSBANDRY
Autoput 16, P. Box 23, 11080, Belgrade - Zemun, Serbia

ISBN 978-86-82431-80-0

788682 " 4318ee


http://www.istocar.bg.ac.rs

	00.1 PROCEEDINGS KORICE i IMPRESUM 2023  (1)
	41.R 16.8.2023. Dušica O Andrić
	53.Cip
	54.PROCEEDINGS KORICE i IMPRESUM 2023  (1)-2

