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ABSTRACT

Introduction/Background: Animal health is a critical component of global food security, economic growth, and public health. Infectious and parasitic diseases can have significant impacts on animal health, leading to substantial economic losses for farmers and livestock keepers worldwide. The global burden of animal diseases includes animal deaths, decreased productivity, and the cost of veterinary care, all of which can affect food availability and the livelihoods of rural communities. The food industry, including the meat, dairy, and egg sectors, relies heavily on healthy animals to meet the growing demand for food. Animal diseases, particularly those that are contagious, pose a significant threat to the economy as they can cause a loss of productivity, decreased efficiency, and decreased revenue. Traditional pharmaceuticals have been the primary mode of treatment for animal diseases. However, the use of natural products in animal health has gained increasing attention due to their potential therapeutic properties and benefits.
Materials and Methods: Natural products are derived from various sources, including plants, animals, and microorganisms, and have been used for centuries to treat human and animal diseases. The use of natural products in animal medicine has been shown to have fewer adverse effects, less likelihood of drug resistance, and cost-effectiveness. This review article was conducted by searching for relevant literature using electronic databases such as PubMed, Science Direct, and Google Scholar. Articles published between 2010 and 2022 were included, and the search terms used included "natural products," "animal medicine," "animal health," "herbal medicine," and "traditional medicine." The articles were reviewed, and the relevant information was extracted and synthesized.
Results and Discussion: The use of natural products in animal medicine offers several advantages and benefits. Natural products have a range of therapeutic benefits, including anti-inflammatory, anti-bacterial, anti-fungal, and anti-viral properties. They have been used to treat conditions such as pain, anxiety, arthritis, and skin infections, among others. Additionally, some natural products have been found to have immunomodulatory effects, meaning they can enhance the immune system's ability to fight off diseases. Natural products are also used to prevent and control diseases in animals. Garlic and oregano, for example, are natural products that have been shown to have anti-bacterial and anti-viral properties, making them useful in preventing and treating infections.
The applications of natural products in animal medicine are vast, and they are commonly used in both traditional and modern veterinary practices. Aloe vera is used topically to treat wounds and burns, while turmeric is used as an anti-inflammatory agent in the treatment of arthritis. Other natural products such as chamomile, lavender, and valerian root are used to reduce anxiety and promote relaxation in animals. In addition to their therapeutic properties, natural products have a safety profile that is generally better than synthetic drugs. Unlike synthetic drugs, natural products are generally safe and have few to no adverse effects when used correctly. They also have a lower risk of developing resistance, which is a significant problem with many synthetic drugs.
Conclusion: The use of natural products in animal medicine offers several advantages and benefits, including fewer adverse effects, less likelihood of drug resistance, and cost-effectiveness. The therapeutic properties of natural products can be used to treat a wide range of conditions, and their applications are likely to increase in the future. As such, natural products continue to be an important area of research in animal medicine. However, it is important to note that the use of natural products should be done with caution, and it is recommended to consult with a veterinary professional before administering any natural product to an animal.
Keywords: Animal health, natural products, veterinary practices, food security etc.



Introduction

Animal health is a crucial aspect of food security, public health, and economic growth. Infectious and parasitic diseases have a severe impact on animal health, leading to significant economic losses for farmers and livestock keepers globally. The use of natural products in animal medicine has been recognized as a viable alternative to traditional pharmaceuticals due to their potential therapeutic properties, safety profile, and cost-effectiveness (Reynolds et al. 2015). This study examines the applications and benefits of natural products in animal medicine, drawing on existing literature and research. The research design is based on a qualitative review of relevant studies, with a focus on the therapeutic properties, safety profile, and efficacy of natural products in animal health. 

Natural products offer a range of therapeutic benefits, including anti-inflammatory, anti-bacterial, anti-fungal, and anti-viral properties in animal’s related issues. They have been used to treat conditions such as pain, anxiety, arthritis, and skin infections, among others. Additionally, some natural products have been found to have immunomodulatory effects, meaning they can enhance the immune system's ability to fight off diseases. Natural products also have a lower risk of developing resistance, which is a significant problem with many synthetic drugs. The applications of natural products in animal medicine are vast, and they are commonly used in both traditional and modern veterinary practices (Yeung et al 2018).

The World Organization for Animal Health (OIE) is an intergovernmental organization responsible for improving animal health worldwide. It was created in 1924 and is headquartered in Paris, France. The OIE develops and publishes international standards for animal health and welfare, provides scientific expertise to support the control and eradication of animal diseases, and facilitates international cooperation in animal health. The OIE works with member countries to- Prevent and control animal diseases, including zoonoses (diseases that can be transmitted from animals to humans); Improve animal welfare; Ensure the safety of international trade in animals and animal products (WOAH, 2023). Other organizations that work on animal health and related issues include the Food and Agriculture Organization (FAO) of the United Nations, the World Health Organization (WHO), and various non-governmental organizations (NGOs) such as the World Wildlife Fund (WWF) and the Humane Society International (HSI). (Thiermann 2005). 

The importance of good health of animals cannot be overstated, and it has a significant impact on many aspects of society. Some of the key reasons why animal health is important include-

a) Food safety and security: Ensuring the health of animals is of utmost importance to maintain food safety and security. The health status of animals determines the quality of the food they produce, and diseases and other health issues in animals can have a detrimental impact on food safety. Sick animals are more likely to carry pathogens, which can contaminate the food products they produce. This can lead to food borne illnesses and outbreaks, posing a risk to public health. Moreover, if animal diseases are not detected and treated in a timely manner, it can lead to loss of livestock and a decrease in the overall food supply. This, in turn, can lead to food insecurity and shortages in certain regions, affecting the availability and affordability of food products. Therefore, maintaining good animal health is crucial to ensure the production of safe and high-quality food products, which can contribute to improving food security and public health (McElwain & Thumbi, 2017; Noordhuizen & Metz, 2005; Vaarst et al, 2005). 

b) Public health: The health of animals is closely linked to public health because many diseases that affect animals can also affect humans. These diseases are known as zoonoses and can be transmitted through direct contact with infected animals, consumption of contaminated food products, or exposure to environmental contaminants. For example, diseases like avian influenza, Salmonella, and E. coli can be transmitted from animals to humans, causing illness and sometimes even death. By maintaining good animal health, the risk of zoonotic diseases can be reduced, thereby protecting public health. This can be achieved through various measures, such as regular veterinary checks, vaccination programs, and proper hygiene and sanitation practices on farms and in food processing facilities. Overall, ensuring the good health of animals is an essential aspect of protecting public health and preventing the spread of zoonotic diseases. (Rabinowitz & Conti, 2013; Ng & Sargeant, 2016; Belay et al 2017).

c) Economic impact: The livestock industry plays a crucial role in the global economy by providing a source of livelihood and income for millions of people worldwide. The industry contributes significantly to global food security by providing a steady supply of meat, dairy, and other animal products. However, the economic impact of the industry is not limited to the direct benefits of livestock production. Good animal health is essential for the sustainability and profitability of the livestock industry. By maintaining healthy animals, livestock farmers can reduce the risk of disease outbreaks, which can lead to significant economic losses. The cost of treating sick animals and the potential loss of production due to illness can have a significant impact on the bottom line of a livestock operation. Moreover, the livestock industry is interconnected with many other sectors of the economy, including feed production, transportation, processing, and retail. The industry's performance can have a ripple effect on other businesses, particularly in rural areas where livestock farming is a significant source of income. Therefore, maintaining good animal health is not only critical for the livestock industry but also for the wider economy (Otte & Chilonda, 2000; Dijkhuizen & Morris, 1997;  Rushtonet al, 2007). 

d) Environmental sustainability: Animal health is closely linked to environmental sustainability. One of the biggest environmental challenges we face today is the impact of livestock production on the environment. The livestock industry requires large amounts of land, water, and other resources, and it is a major contributor to greenhouse gas emissions, deforestation, and water pollution. However, healthy animals are more productive and efficient in converting feed into food, which can reduce the environmental impact of livestock production. Moreover, animal waste can be a valuable resource when properly managed, as it can be used to fertilize crops and generate energy. On the other hand, when not managed properly, animal waste can pollute water sources and contribute to greenhouse gas emissions. Thus, good animal health practices and proper waste management are critical to reducing the environmental impact of livestock production. Furthermore, the environmental impact of livestock production has implications for future generations, as it can affect the availability of resources and the sustainability of our planet. Therefore, it is important to ensure that animal health practices are sustainable and promote the long-term health of both animals and the environment. (Kaasschieter et al 1992; Noordhuizenm & Welpelo, 1996; Koytcheva et al, 2021). 

e) Animal welfare: Good animal health is essential for the welfare of animals. It refers to the physical and mental well-being of animals and their ability to engage in natural behaviors in their environments. Good animal health is essential for animal welfare, as sick or injured animals are likely to experience pain and suffering. Maintaining good animal welfare is important not only from an ethical standpoint but also because it can have an impact on the productivity and profitability of the livestock industry. There are several factors that contribute to good animal welfare, including access to adequate food, water, and shelter, as well as appropriate medical care and management practices. Good animal welfare also involves providing animals with sufficient space to move and express natural behaviors, such as grazing, nesting, and socializing with other animals. Animal welfare is an important consideration in modern agriculture, and many countries have established regulations and guidelines for the treatment of animals in agricultural production. The use of natural products in animal medicine can also contribute to good animal welfare by providing effective and safe treatments for a range of health conditions. Overall, promoting good animal welfare is an important ethical consideration and can have significant benefits for both animals and the livestock industry as a whole (O'Connor & Sargeant, 2014; De Simone & Serratosa, 2005).

The Economic Burden of Animal Health Issues Worldwide

The economic burden of animal health in the United States has varied in recent years, with factors such as disease outbreaks, market conditions, and regulatory changes impacting the agricultural sector. The COVID-19 pandemic has had a significant impact on the livestock industry, leading to supply chain disruptions, reduced demand, and increased costs for biosecurity measures (Vincent et al, 2020; Gebru et al, 2021). Outbreaks of African swine fever and avian influenza in Asia have also impacted US producers, with losses estimated in the billions of dollars. While some events, such as increased prices for pork exports due to African swine fever, have benefited US producers, the overall economic impact of animal health issues can be substantial and underscores the importance of preparedness and collaboration among farmers, veterinarians, and policymakers (Uwishema et al, 2022; Weaver & Habib, 2020). The economic burden of animal health issues worldwide is substantial. Infectious and parasitic diseases are among the main factors that contribute to this burden, as they can have a severe impact on animal health and lead to significant economic losses for farmers and livestock keepers globally. For example, according to the Food and Agriculture Organization of the United Nations (FAO), animal diseases cause an estimated $300 billion in losses to the global economy each year (FAO, (2020). These losses are due to factors such as reduced productivity, decreased market access, and increased costs of disease control and treatment. Animal health issues can also have indirect economic impacts, such as affecting trade and food prices, and can have a particularly severe impact on the livelihoods of small-scale farmers and rural communities. Addressing animal health issues is therefore essential for promoting sustainable and equitable economic development, particularly in low- and middle-income countries where the livestock sector is a significant source of income and food security.
The World Organization for Animal Health (OIE) has highlighted the significant economic burden of animal health issues worldwide. According to the OIE, animal diseases have a major impact on the global economy, with estimated losses of up to USD 2.4 trillion per year (Washio et al. 2020). According to a report by the Food and Agriculture Organization of the United Nations (FAO) animal diseases have a significant economic impact worldwide, with losses estimated at billions of dollars annually. For example, in 2017, the economic losses due to foot-and-mouth disease (FMD) in Southeast Asia were estimated at $2.9 billion. The losses due to African swine fever (ASF) in China were estimated at $141 billion between 2018 and 2020. Other diseases such as avian influenza and bovine tuberculosis also have a significant economic impact on the livestock industry. The report also notes that the impact of animal diseases goes beyond just economic losses, as it can also have social and environmental consequences (FAO, 2019). 
The economic impact of animal health issues is felt in various ways (Mohan & Bhatta, 2002; Otte & Chilonda, 2000; Wanapat et al, 2015), including-

a) Loss of productivity: Animal diseases can lead to decreased productivity in livestock and other animals, resulting in reduced production of food, fiber, and other products.
b) Trade restrictions: Animal diseases can lead to trade restrictions on animal products, which can have a significant impact on the economies of countries that rely on exports of animal products.
c) Control and prevention costs: The cost of controlling and preventing animal diseases can be significant, including the cost of surveillance, vaccination, treatment, and other measures.
d) Human health costs: Some animal diseases can also affect human health, resulting in additional costs associated with medical treatment and public health measures.



The OIE has emphasized the importance of investing in animal health as a means of reducing the economic burden of animal diseases. This includes promoting disease prevention and control measures, improving veterinary services and capacity, and enhancing global cooperation in animal health issues (WOAH, 2023). 

Veterinary medicine
 
Veterinary medicine is a branch of medicine that deals with the diagnosis, treatment, and prevention of diseases and injuries in animals. This includes a wide range of species, from domestic pets and livestock to wildlife and zoo animals. Veterinary medicine is a vital field that helps to ensure the health and well-being of animals, which can also have an impact on human health. Veterinarians use a variety of techniques and tools, such as physical exams, diagnostic tests, and medical treatments to provide care for animals. Some areas of specialization within veterinary medicine include surgery, internal medicine, dermatology, oncology, cardiology, and more. Veterinary medicine can be practiced in a variety of settings, such as private clinics, animal hospitals, research facilities, and government agencies. Overall, veterinary medicine is a critical field that plays an essential role in maintaining the health and welfare of animals, as well as contributing to public health and safety (AVMA, 2023; Dunlop & Williams, 1996). 

Natural products as Veterinary medicine

Natural products have gained significant attention in veterinary medicine due to their potential to offer safe and effective remedies for various animal health issues. Many natural products have been used for centuries in traditional veterinary medicine, such as herbal remedies, homeopathy, and acupuncture. These products are derived from natural sources, including plants, animals, and minerals, and have been used to treat a variety of conditions in animals, such as anxiety, arthritis, and digestive disorders. In addition, probiotics and essential oils have been used to promote digestive health and alleviate skin problems, respectively. However, it is important to use natural products under the guidance of a veterinarian to ensure their safety and effectiveness. While natural products can offer promising alternatives to conventional treatments, more research is needed to determine their efficacy and potential adverse effects. Nonetheless, natural products continue to play a significant role in veterinary medicine, providing animal owners with a range of options to help manage their pets' health (Rastogi et al, 2015; Bullitta et al, 2018; Kumar, et al 2014).

Demand for Natural Veterinary Medicine

The demand for natural veterinary medicine has been steadily increasing over the past few years. Pet owners are becoming more aware of the potential benefits of natural products, such as herbal remedies, essential oils, and probiotics, in promoting their pets' health and well-being. The global market for natural veterinary products is expected to grow significantly in the coming years, driven by the increasing pet population, rising disposable income, and growing awareness about natural and organic products. According to a report by Grand View Research, the global market for animal health products, including natural products, was valued at USD 41.9 billion in 2020 and is expected to grow at a CAGR of 5.3% from 2021 to 2028. This growth is attributed to the increasing demand for natural products, as well as the growing focus on preventive healthcare and the need for safe and effective alternatives to conventional treatments. Overall, the market demand for natural veterinary medicine is expected to continue to grow as pet owners increasingly seek out safe and natural solutions for their pets' health concerns (Grand View Research, 2021). 

Plants as Veterinary Medicine from Indian traditional medicine

Plants have long been used as traditional medicines in many cultures, including in India, where Ayurvedic medicine has a rich history of using plant-based remedies for various ailments. In recent years, there has been renewed interest in the use of plants as veterinary medicine in India, with research focusing on identifying and validating the efficacy of various plants and plant extracts for treating a range of animal health issues (Rastogi et al, 2015). Aloe barbadensis has been used for centuries for its medicinal properties and is now widely recognized for its potential benefits in animal medicine. Aloe vera gel, derived from the leaves of the plant, has been shown to be effective in treating various skin conditions in animals, including wound healing and skin irritation (Wynn & Fougere, 2007). In addition, a study published in the journal "Veterinary World" supports the use of Aloe vera gel in treating skin lesions in dogs (Kamr et al, 2020). Boswellia serrata) is commonly used to manage pain and inflammation in horses, dogs, and cats. Its anti-inflammatory effects are thought to be due to the presence of boswellic acids in the resin of the plant. Boswellia is also used as a natural alternative to nonsteroidal anti-inflammatory drugs (NSAIDs) in animals with joint pain or arthritis. Additionally, Boswellia has been used to improve respiratory function in horses with heaves, a condition similar to asthma in humans (Wynn & Fougere, 2007). Matricaria chamomilla Chamomile has been traditionally used as a natural remedy for various conditions, including anxiety, digestive disorders, and inflammation. Chamomile is known for its anti-inflammatory, antioxidant, and sedative effects, which make it a potential treatment option for animals with anxiety or inflammatory conditions such as arthritis (Srivastava et al, 2010). Echinacea purpurea) is an herbaceous flowering plant belonging to the daisy family, commonly known as coneflower. It is native to North America and has been used traditionally for its medicinal properties by indigenous people for hundreds of years. The roots, leaves, and flowers of the plant are used in herbal medicine for their immune-boosting properties and have been studied for their potential therapeutic effects in both humans and animals. In animal medicine, Echinacea is commonly used as a natural immune booster and has been shown to stimulate the immune system in dogs, cats, horses, and other animals. It is used to prevent and treat respiratory infections, skin infections, and other infectious diseases in animals. Additionally, Echinacea is used topically to help heal wounds and relieve skin irritations in animals. It is available in various forms, including dried herb, tincture, extract, and capsules. However, it is important to note that the effectiveness and safety of Echinacea in animals may vary depending on the species and the condition being treated, and consulting with a veterinarian is recommended before use (Jones, 2017). Allium sativum is a plant commonly used in human and animal medicine. It is known for its antimicrobial, anti-inflammatory, and immune-modulating properties. In animal medicine, garlic is often used as a natural flea and tick repellent and to support immune function. Some scientific studies have reported positive effects of garlic in animal medicine. For example, a study published in the Journal of Veterinary Pharmacology and Therapeutics found that garlic extract can have an antimicrobial effect against certain types of bacteria that cause infections in dogs (Saastamoinen et al, 2019); Mehl, 2019). In Indian traditional medicine, several species of plants are used in the treatment of animal disease and disorders such as Abrus precatorius, Abrus precatorius, Acalypha indica, Allium sativum, Alove vera, Aristolochia indica, Aristolochia indica, Azadirachta indica, Azadirachta indica, Bambusa arundinacea, Carica papaya, Citrullus colocynthis, Citrullus colocynthis, Citrus limon, Curcuma longa, Datura metel, Datura metel, Delonix elata, Justicia adhatoda, Justicia adhatoda, Lannea coromandelica, Lawsonia inermis, Leucas aspera, Leucas aspera, Morinda citrifolia, Musa paradisiaca, Musa paradisiaca, Ocimum sanctum, Oryza sativa, Pedalium murex, Phyllanthus amarus, Piper betle, Pongamia pinnata, Psidium guajava, Solanum trilobatum, Syzygium cumini, Tamarindus indica, Vitex negundo, Vitex negundo, and Zingiber officinale etc. (Jayakumar et al, 2018).

Marketed herbal preparations used in the treatment of animal diseases

Herbal preparations have long been used in the treatment of animal diseases. Many of these preparations are derived from plants and have been used for centuries by traditional healers to treat a variety of ailments (Jayakumar et al, 2018). Garlic, for example, is commonly used as an antiparasitic and immune booster in animals. It is believed to help expel worms and other parasites from the digestive tract, and also has antibacterial and antiviral properties (Imo & Za’aku, 2019).  Turmeric, another popular herbal remedy, is a natural anti-inflammatory and can be used to treat a range of conditions in animals (Epsteinet al, 2010). Other commonly used herbs in the treatment of animal diseases include ginger, chamomile, echinacea, and milk thistle (O'Hara et al, 1998). While many of these remedies have not been scientifically studied, anecdotal evidence suggests that they can be effective in treating certain conditions and supporting overall animal health. However, it is important to consult with a veterinarian before using any herbal preparations on your pets. Some marketed herbal preparations used in the treatment of animal diseases are listed in Table 1. However, it is important to consult with a veterinarian before using any herbal preparations or supplements for the treatment of animal diseases.

How to Improvement Animal Health 

Improving animal health involves several different strategies and approaches that should be taken into consideration. The first step is to ensure that animals are receiving proper nutrition. This means providing them with a balanced and healthy diet that includes the right combination of proteins, carbohydrates, fats, vitamins, and minerals. Additionally, good hygiene and sanitation practices are crucial for preventing the spread of diseases and infections. It's important to keep animal housing, feeding and watering areas, and equipment clean and regularly maintained. Regular veterinary care is also essential for maintaining animal health. This includes scheduling routine check-ups and preventative care with a qualified veterinarian who can detect and treat health issues before they become more serious. Vaccinations are also an effective way to prevent many common animal diseases. Consult with your veterinarian to develop a vaccination schedule that's appropriate for your animals. In addition to proper nutrition and medical care, providing animals with opportunities for exercise and environmental enrichment can help improve their physical and mental health. Avoiding overcrowding and ensuring that animals have enough space to move around comfortably is also critical for their wellbeing. Lastly, implementing biosecurity measures, such as quarantine and animal movement restrictions, can help prevent the introduction and spread of diseases within and between animal populations, and protect animal health (Dawkins, 2008; Nicholas & Jasinska, 2008). 

Table 1: Some marketed herbal preparations used in the treatment of animal diseases.

	Herbal Preparations
	Composition and Ueses
	Reference

	Adaptil 
	This product contains synthetic pheromones that mimic the pheromones released by lactating female dogs to help calm and comfort puppies. 
	Adaptil, 2023

	Canna-Pet 
	This product is made from hemp and is marketed as a natural alternative to pharmaceuticals for the treatment of pain, anxiety, and inflammation in dogs and cats.
	Animal Health Options, 2023.

	Composure
	This product contains a blend of herbs and nutrients that are intended to help calm anxious dogs and cats.
	VetriScience, 2023

	Zylkene  
	This product contains a milk protein called alpha-casozepine, which is believed to have calming effects on dogs and cats.
	Vetoquinol, 2023.

	Phycox 
	This product contains a blend of natural ingredients, including phycocyanin (a type of blue-green algae), glucosamine, and turmeric, and is marketed as a joint supplement for dogs.
	Dechra Veterinary Products, 2023

	Rescue Remedy 
	This product contains a blend of flower essences, including cherry plum, clematis, impatiens, rock rose, and star of Bethlehem, and is marketed as a natural stress relief remedy for dogs and cats.
	Rescue Remedy, 2023)

	Slippery Elm 
	This herb has been used to soothe digestive upset and treat diarrhea in dogs and cats. It is available in various forms, including capsules, powders, and teas.
	WebMD, 2022

	Milk Thistle 
	This herb is often used to support liver health in dogs and cats, and is available in various forms such as capsules, powders, and tinctures.
	WebMD, 2022.

	ProQuiet 
	This product contains a blend of natural ingredients, including L-tryptophan and chamomile, and is marketed as a calming aid for dogs and cats.
	Animal Health Options, 2023.

	Yucca 
	This herb has been used to alleviate joint pain and inflammation in dogs and horses, and is available in various forms such as capsules, powders, and extracts.
	NHV Natural Pet Products, 2023.



Conclusion

The field of animal medicine has witnessed a growing interest in natural products for treating various health conditions in animals. These products, which are derived from plants, minerals, or other natural sources, offer several advantages over conventional medications, such as minimal adverse effects, lower chances of drug resistance, and cost-effectiveness. Natural products have been found to possess a broad spectrum of therapeutic properties, making them useful in treating a variety of conditions in animals, including skin diseases, digestive disorders, respiratory ailments, and more. Additionally, they are often more readily available and affordable than synthetic drugs, which makes them an appealing option for many animal owners. Despite the many benefits, it is essential to exercise caution when using natural products in animal medicine. Some natural products can interact with other medications or have adverse effects in certain animals, so it is recommended to seek the guidance of a veterinary professional before administering any natural product to an animal. Overall, natural products remain an important area of research in animal medicine, offering a promising avenue for the development of effective, safe, and sustainable therapies for animals.
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