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ABSTRACT
	The health of both humans and animals is seriously threatened by emerging and re-emerging diseases. These illnesses put a strain on the nation's public health system, which in turn affects its economy. One of the factors contributing to the emergence of new diseases and the persistence of diseases that have already been discovered in the population is greater interaction among animal and human. Animal-human interaction has expanded as a result of globalisation, the ease of travel around the world, and urbanisation at the expense of forests. The emergence and re-emergence of illnesses are also caused by changes in the climate, human behaviour, the widening wealth and poverty divide, vaccine reluctance or decline, and the abuse or inappropriate use of antibiotics. Prevalence of commonly occurring emerging and re-emerging diseases are as follows: The overall prevalence of PPR was reported in Northern India as 44.05%, North-Eastern India as 14.5% and Southern India as 59%.FMD outbreaks were recorded highest in Southern region as 40%, followed by Eastern region (20.5%), North-Eastern region (18.3%), Northern region, Western region and Central region (6-8%). The overall seroprevalence of Glanders was reported in the range of 0.62% to 1.145%, Strangles had 37.5%and that of EIA ranged from 0.2% to 1.9%depending on the region and equine population. The overall prevalence of bovine tuberculosis was 7.3% and seroprevalence of Paratuberculosis in the domestic livestock was 23.1%. Prevalence of BVD, LSD and Bovine Babesiosis was reported as10-60%, 10-45% and 12-60% respectively. Case fatality rate of Swine Flu and Equine Influenza was reported at 1.7% and 10.64% respectively. Understanding the epidemiology of these emerging and re-emerging diseases would broaden our knowledge and help in the making of prevention and control strategies. Effective surveillance and implementation of control strategies would be the key factor in prevention of these diseases. 
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1. INTRODUCTION
  Emerging diseases are those that have either appeared for the first time or are now expanding quickly in terms of incidence or geographical distribution over the previous 20 years. On the other hand, re-emergence diseases are those that were once considered public health issues and decreased and now again incidence is rising and becoming major health problem. Wildlife is the source of the majority of newly discovered diseases. A survey found that zoonotic diseases are more likely to be caused by organisms that cause emerging and re-emerging diseases (Taylor et al., 2001). According to Taylor et al. (2001), over half of human illnesses are zoonotic, and they are mostly brought on by increased animal-human contact (Heymann et al., 2013).One of the primary causes has been identified as ecological changes. The ecological factors that cause diseases to emerge and re-emerge include agricultural growth, climatic change, food handling techniques, changes in water ecosystems, food handling methods, and deforestation and reforestation (Morens et al., 2013). Climate change mostly affects vector-borne and food/water-borne diseases (Cisse et al., 2018). Shared environment and interaction between human and animal can also be source of diseases (WHO, 2020).Urbanization is another factor for emerging and re-emerging diseases. Slums are created inside cities as a result of rapid urbanisation, subpar home building, and dense populations. Slums have been associated with higher rates of asymptomatic carriers of antimicrobial drug-resistant diarrheagenic E. coli in Brazil (Souza et al., 2009) and Tuberculosis in Dhaka, Bangladesh (Banu et al., 2013) because of inadequate sanitation, overcrowding, and infrastructure. Overcrowding and substandard housing can further fuel the spread of vectors. Changes in biological, environmental, and social factors brought about by globalisation raise the burden of infections (WHO, 2020). Major epidemics and diseases are brought in by an increase in international trade and travel (Vignier et al., 2018). Other factors for re-emergence of diseases can be due to rise in antimicrobial resistance and host susceptibility.

2. COMMONLY OCCURRING EMERGING AND RE-EMERGING DISEASES

2.1 PPR
  Peste des Petits Ruminants (PPR) is a highly contagious viral disease that affects small ruminants, camels, and wild ruminants. It is caused by Morbillivirus caprinae virus (MCV), a negative-sense single-stranded RNA virus from the Morbillivirus genus, under the Orthoparamyxovirinae subfamily of the Paramyxoviridae family.
  Transmission occurs mainly through aerosols and direct contact with ocular, nasal, oral secretions, and feces of infected animals (Abubakar et al., 2012), while contaminated feed, water, or pasture can also spread the virus (Baron et al., 2012). Clinical signs include conjunctivitis, erosive lesions in the mouth and gastrointestinal tract, bronchointerstitial pneumonia, diarrhoea, weight loss, and labored breathing, often progressing to death in severe cases (Kumar et al., 2004).

2.1.1 GEOGRAPHICAL DISTRIBUTIONAND OCCURRENCE 
[bookmark: _Hlk201005191]  PPR is endemic in Africa, Asia, and the Middle East, with recent outbreaks in Georgia, Mongolia, and Bulgaria (Bataille et al., 2019). Based on F and N gene sequences, four MCV lineages (I–IV) exist, with lineage IV now widespread in Asia and the Middle East (Kwiatek et al., 2011). Sheep and goats are the primary hosts, though camels, wild goats, and several wild ruminants can also be infected (Dou et al., 2020). Morbidity and mortality rates are reported at 8% and 3.45%, respectively (Bardhan et al., 2017).
  The overall prevalence of 44.05% was reported in Northern India.State-wise prevalence varied with Uttar Pradesh showing 37.09%, Punjab 55.22% and Haryana 57.32%.In the North Eastern Region, a study covering Assam, Manipur, Meghalaya, Mizoram, Nagaland, and Tripura found an overall seroprevalence of 14.5%. Assam had the highest prevalence at 34.3%, while Tripura had the lowest at 5.5%. In Southern India, seroprevalence of PPR was 87.0%, 66.4%, 64.3%, 47.8%, 11.4%, and 50.4%, in Telangana, Andhra Pradesh, Karnataka, Tamil Nadu, Kerala, and Puducherry, respectively with overall 59.0% seroprevalence in small ruminants with 67.1% in sheep and 52.1% in goatsof India (Balamurugan et al., 2020). The morbidity and mortality rate were reported are 8% and 3.45% respectively (Bardhan et al., 2017).

2.1.2 PREVENTION AND CONTROL
[bookmark: _Hlk201079810]  Effective methods of disease control include mass vaccination, mobility control for sheep and goats, immunisation monitoring, and disease surveillance. An attenuated vaccine is available which provide immunity for 1 year. The vaccinated animal produce antibodies against F, N and H proteins.The affected animals should be promptly treated with antibiotics to stop secondarybacterial infections, anti-histamine and multi-vitamins and minerals supplements as supportive measures.

2.2 FMD	
  Foot-and-Mouth Disease (FMD) is an acute, febrile, and highly contagious viral disease affecting cloven-hoofed animals, marked by fever, lameness, and vesicular lesions on the mouth, feet, nose, and teats. Although adult mortality is low, young animals may die due to viral myocarditis. The disease is caused by Foot-and-Mouth Disease Virus (FMDV), a member of the Aphthovirus genus in the Picornaviridae family, with seven identified serotypes—A, O, C, Asia1, and SAT-1, 2, 3; of which serotypes O, A, and Asia1 are currently circulating in India (Paton et al., 2021; Dahiya et al., 2021).
  Transmission occurs mainly via inhalation of aerosolized virus, though ingestion and contact through mucous membranes are less effective routes.Infected cattle shed the virus in milk, feces, urine, and semen, and aerosolized virus can infect multiple species. While pigs are less susceptible to aerosol infection, they excrete the highest quantities of airborne virus. Clinically, the disease presents with fever followed by vesicle formation, especially on the tongue and feet; pigs primarily develop foot lesions, and myocarditis can be fatal in young animals.

2.2.1 GEOGRAPHICAL DISTRIBUTION AND OCCURRENCE
  With the exception of New Zealand, outbreaks have happened in every region of the planet that has livestock. WOAH has officially declared 69 nations and 21 zones FMD-free. It affects more than 70 species of wild animals, including deer, as well as domestic cloven-hoofed animals, such as cattle, pigs, sheep, and goat.The regular outbreaks have been documented in India by serotypes O, A and Asia-1. FMD outbreaks were recorded highest in southern region as 40%, followed by eastern region (20.5%), north-eastern region (18.3%), northern region, western region and central region (6- 8%). Outbreaks generally start from August, peak in November and end in January (Krishnamoorthy et al., 2020).

2.2.2 PREVENTION AND CONTROL
  Restriction of animal movement should be made. Polyvalent vaccines containing serotypes O, A, C and Asia 1 are available. Primary vaccination should be done at 4 months of age followed by booster after 2-4 weeks and then revaccination should be done at every 6 months. Sprinkling of lime powder within premises should be done.In India, FMDCP (FMD Control Program) started in 2003-04 covering 54 districts and now has expanded to entire nation. The affected animals should be promptly treated with antibiotics to stop secondarybacterial infections, anti-histamine and multi-vitamins and minerals supplements.

2.3 GLANDERS
  It is a highly contagious and often fatal bacterial disease that affects equines primarily affecting donkeys, mules, and horses and is caused by Burkholderia mallei, a Gram-negative, facultative intracellular bacterium (Pal, 2016; Pal & Gutama, 2022). The organism is typically found in the mononuclear phagocytes of the liver, spleen, and lungs, where it evades phagocytosis via biopolymer layers (Popov et al.,2000). It is transmitted mainly through contact with infected animals’ nasal secretions, exudates from skin lesions, or aerosols, and can also enter through skin abrasions or contaminated mucous membranes (Van Zandt et al., 2013). Though rarely, glanders may infect humans, typically via occupational exposure, and human-to-human transmission is extremely uncommon (CDC, 2000).
  Clinically, glanders presents in three forms - nasal, pulmonary, and cutaneous (farcy) and can follow acute, sub-acute, or chronic courses. Acute cases are characterized by fever, depression, respiratory distress, and mucopurulent nasal discharge, with nodules and ulcers in the nasal passages and swollen lymph nodes, often leading to death due to septicemia or bronchopneumonia (WOAH, 2004). Chronic forms show signs like emaciation, testicular and joint swelling, epistaxis, and intermittent coughing. Farcy, the cutaneous manifestation, results in ulcerating swellings of subcutaneous tissues, along with enlargement of regional lymphatics (USAMRIID, 2004). Dromedary camels may show similar clinical symptoms as equines.

2.3.1 GEOGRAPHICAL DISTRIBUTION AND OCCURRENCE
  Glanders, once widespread globally, has now been eradicated from regions like Western Europe, North America, and Australia, but is considered a re-emerging zoonotic disease due to recent outbreaks in parts of Asia (Van Zandt et al., 2013; Khan et al., 2013;Pal, 2016). Seroprevalence ranges from 0.62% to 1.145% (Singha et al., 2020), with recent outbreaks reported in Haryana, Mandi, and Chhatrapati Sambhajinagar between late 2024 and early 2025. The disease thrives in humid, unsanitary, and overcrowded environments, primarily affecting donkeys acutely, horses chronically, and mules in both forms. Transmission occurs via respiratory secretions, skin contact, venereally, vertically, and possibly through house flies. Carnivores can be infected through ingestion of contaminated meat, and camels, goats, and sheep are also susceptible, whereas pigs, poultry, and cattle are resistant (WAHID, 2011c).

2.3.2 PREVENTION AND CONTROL
  There are currently no vaccinations for the prevention or immunisation of Glanders for humans or animals. It is imperative that dead corpses caused by Glanders be properly buried or burned in order to stop the disease from spreading. Manure, bedding, and feed residue are examples of contaminated settings that should be burned or buried. Houses, feed, and water troughs should all adhere to the necessary disinfection program. Suspected animals and people should be separated, and any animals that test positive should be put down. Animal transportation to the suspicious location should be restricted. Adopting appropriate sanitation and hygiene practices is advised (Burtnick et al., 2012). The affected should be treated with doxycycline or the combinations of trimethoprim and sulfadiazine over long course.

2.4 HAEMORRHAGIC SEPTICAEMIA
  It is an acute, highly fatal septicemic disease primarily affecting cattle and buffalo, with major economic implications. Caused by specific serotypes of Pasteurella multocida, a Gram-negative coccobacillus commonly found as a commensal in the nasopharynx of animals, HS is especially prevalent in Asia and Africa. The disease is caused predominantly by serotypes B:2 (Asian) and E:2 (African), with newer classification referring to them as 6:B and 6:E, respectively. In India, other serotypes like A:1, A:3, and A:4 have been associated with HS-like pneumonia in cattle and buffalo. The transmission occurs via direct contact with infected animals or contaminated fomites, and the bacteria typically enter the host through inhalation or ingestion. Carriers are common in endemic areas, and outbreaks are often associated with environmental stress, overcrowding, poor nutrition, and the rainy season. The bacterium can survive in moist soil or water for days but typically does not persist beyond 2–3 weeks (Shivachandra et al., 2011).
  Clinical signs of HS appear suddenly and include high fever, lethargy, and reluctance to move. Swelling in the pharyngeal and ventral neck/brisket region, salivation, and serous nasal discharge are typical. Affected animals quickly develop respiratory distress and often die within 6–24 hours of symptom onset, though some may survive up to five days. The disease most commonly affects young adult animals and older calves in endemic zones (Shivachandra et al., 2011).

2.4.1 GEOGRAPHICAL DISTRIBUTION AND OCCURRENCE
  Acute, extremely deadly septicaemia with a high morbidity and death rate is prevalent in Asia, Africa, and parts of South America, but absent in oceanic countries like Australia and Western Europe (OIE, 2009). Its distribution is influenced by climate and husbandry practices, with outbreaks often occurring during the humid monsoon. Primary hosts include cattle and water buffalo, though rare cases are seen in other domestic and wild animals; no human infections are reported (Shivachandra et al., 2011).Cows (25.4%) were seropositive and indigenous cattle were significantly more seropositive (33.5%) compared to the crossbred cattle (18.5%). According to Shome et al., 2019, Herd prevalence was 35.7%, and more rural farms (47.4%) were positive compared to the urban farms (23.6%).

2.4.2 PREVENTION AND CONTROL
  Three types of inactivated vaccines are used: formalin-inactivated bacterins, dense bacterins mixed with either oil adjuvant or alum adjuvant, and alum adjuvant bacterins, which are believed to offer protection for four to six months and up to a year, respectively. The effectiveness of the immunisation in calves is hampered by maternal antibodies. Since 1989, Myanmar has employed a live HS vaccine, administered by intranasal aerosol spray, to prevent the disease in cattle and buffaloes older than six months. The vaccine is made using an avirulent P. multocida strain B:3,4 (Fallow deer strain) (WOAH, 2019). The affected animal should be treated with antibiotics like sulphonamides, tetracyclines, penicillin, gentamicin, ceftiofur or enrofloxacin.

2.5 HIGHLY PATHOGENIC AVIAN INFLUENZA
  World Organisation for Animal Health (WOAH) has listed HPAIV (i.e., specific H5 and H7 subtypes) as a list A disease that can cause severe illness and high mortality in infected wild birds and poultry. 
  Influenza A viruses are segmented, negative-sense RNA viruses of the Orthomyxoviridae family, with rapid evolution due to reassortment and mutation (White & Lowen, 2018; Lycett et al., 2019). Avian influenza viruses are classified into LPAI and HPAI strains based on virulence, with H5N1 being the most significant subtype (WOAH, 2021; Yang et al., 2020).Respiratory distress, oedema of the face and head, discoloration of wattles, combs and legs, diarrhoea and nervous signs like lack of coordination are seen.

2.5.1 OCCURRENCE
  Since 2020, HPAIV A (H5N1) clade 2.3.4.4b has shown altered seasonality, persisting through spring and summer in the northern hemisphere (Adlhoch et al., 2023). This shift, facilitated by migratory wild birds, has enabled its spread to previously unaffected countries and transmission to both birds and mammals (Harvey et al., 2023).Susceptibility and spread of avian influenza are influenced by bird host traits, ecological behaviours, and environmental factors (Blagodatski et al., 2021). Between 2005 and 2020, HPAIV A (H5) was detected in 33 wild bird species, expanding to 383 species across 25 orders by 2023—affecting about 3.5% of global bird species (Hill et al., 2022; Caceres et al., 2023).

2.5.2 PREVENTION AND CONTROL
  During outbreak: Restriction of bird movement, closure of poultry markets, destruction of infected material, cleaning and disinfection of premises and farm implements.
  Before Outbreak: Routine serological testing, Controlled marketing, preventing contact of commercial flocks with wild birds, disinfection of premises.

2.6 SWINE FLU
 It is a contagious respiratory disease in pigs caused by Influenza A viruses, with zoonotic potential in humans. The most common subtype is H1N1, though H1N2, H3N1, and H3N2 are also found (Dhama et al., 2012).
  The virus evolves via antigenic drift (point mutations) and antigenic shift (genetic reassortment), leading to new strains and potential pandemics. It primarily spreads via large respiratory droplets, though contact with contaminated fomites and secretions can also cause infection (CDC, 2009).

2.6.1 HOSTS
  The waterfowl is the virus's host and natural reservoir.Pigs are special because they can host both humans and birds, making them "mixing hosts" that can produce new lines of organisms that are suited to humans (Myers et al., 2012). Case fatality rate of 1.7%, morbidity rate of 5- 20% and mortality rate of 0.01-0.1% for swine flu was reported.

2.6.2 PREVENTION AND CONTROL
  Facility management: This involves controlling viruses in the environment by utilising disinfectants and the ambient temperature. Except when cold, they cannot survive outside of resident cells for longer than a few weeks, and they are easily inactivated with the help of disinfectants.
  Herd control: One aspect of herd management is avoiding exposing animals that have not yet been exposed to the virus to pigs that are ill. The virus may be obtained from healthy service pigs during outbreaks and can remain in them for up to three months. New animals should be placed in quarantine since carrier pigs are typically responsible for the spread of SIV into previously uninfected herds and nations. Following an epidemic, further outbreaks of the same stress may arise as the immunity of exposed pigs diminish (Ramirez et al., 2006).
  Vaccination: Standard commercial swine flu vaccines are powerful in controlling the contamination.

2.7 TUBERCULOSIS
  Bovine tuberculosis (bTB) is a chronic, zoonotic disease caused mainly by Mycobacterium bovis, a member of the Mycobacterium tuberculosis complex (MBTC), sharing over 99.9% nucleotide similarity with other members like M. tuberculosis and M. caprae (Egbe et al., 2017). The bacterium is aerobic, acid-fast, and possesses a lipid-rich cell wall dominated by mycolic acids, making it resistant to standard Gram staining (Markey et al., 2013). The segmented genome and unique cell wall structure enable persistence in the environment and potential transmission from various wildlife reservoirs, including badgers and wild boars (Taylor et al., 2003). Transmission occurs predominantly through inhalation of aerosolized droplets from infected animals, but can also occur via ingestion of contaminated milk, pasture, or water, and more rarely, through vertical or sexual transmission (Constable et al., 2016).
  The disease is often subclinical in cattle, with overt signs appearing only in advanced stages. Clinical manifestations depend on factors like infection route, immune status of the host, and the infectious dose (Pallock et al., 2002). Pulmonary involvement commonly leads to chronic cough, respiratory distress, and auscultatory abnormalities, while lymph node enlargement—especially retropharyngeal and mediastinal—can result in dysphagia or ruminal tympany (Constable et al., 2016). Reproductive forms of bTB may present as orchitis, metritis, or tuberculous mastitis, the latter posing significant public health risk due to shedding of M. bovis in milk. Although diarrhea is rare, generalized emaciation and intermittent fever can also be seen in disseminated forms of the disease (Belinda et al., 2018).

2.7.1 OCCURRENCE
  The overall prevalence of 7.3%has been reported. The state – wise prevalence rate reported are as follows: Jammu and Kashmir: 37.5%, Pondicherry: 51.2%, Tamil Nadu: 19.6%, Punjab: 8.9%, Uttar Pradesh: 6.5%, Madhya Pradesh: 6.3%, Gujarat: 3.6%, Maharashtra: 2.7%, Kerala: 1.0%, Himachal Pradesh: 15.4%, Karnataka: 7.9%, Meghalaya: 8.7%, West Bengal: 7.8%, Bihar: 4.7%, Rajasthan: 5.0%, Andhra Pradesh: 2.0%, Haryana: 3.3%, Orissa: 4.5%, Pondicherry: 51.2%, Uttarakhand: 0.4% (Srinivasan et al., 2018).
  Although cattle are the primary host of M. bovis, buffalo serve as a crucial reservoir and maintenance host for the virus, facilitating the spread of the disease among various species. Additionally, a number of wildlife species, including deer, badger, wild boar, and possum, are thought to be TB reservoirs. Furthermore, new research has shown that MBTC members, especially M. bovis, can infect pets, horses, camelids, pigs, lambs, goats, and other livestock. In addition, alpacas are now a common pet breed in many nations. In this species, TB is becoming a bigger issue (Krajewska-wedzina et al., 2020). 

2.7.2 PREVENTION AND CONTROL
  The main methods for controlling bTB include testing infected animals using TST and/or IGRA, isolating the infected animals within the infected herds, conducting routine slaughter surveillance, killing the infected animals, limiting the movement of the affected herds, and removing the animals (reactors) that test positive for TB. Important steps for bTB control also include movement/border testing policies, comprehensive epidemiological analysis of reported cases, and certification of a negative TB test or tests before animals are admitted to nations, especially those coming from bTB-affected areas (Waters et al., 2015).
  Because BCG can elicit a cellular immune response that interferes with testing methods that employ PPD as an antigen (TST and IGRA), vaccination against bTB is rarely used to manage disease in places with official control programs. The primary obstacle is the absence of diagnostic techniques to distinguish between vaccinated and diseased animals (Chambers et al., 2014). Furthermore, there are significant difficulties with live attenuated BCG vaccine, including its potential survival in tissues, secretions, and the environment, as well as its questionable stability in natural settings (Balseiro et al., 2020). Bacillus Calmette Guerin (BCG) was shown to be very effective when given to newborns in several recent experimental experiments conducted on cattle (Liao et al., 2019). 

2.8 PARATUBERCULOSIS
  Paratuberculosis, commonly known as Johne’s disease, is a chronic, progressive, and feverless illness primarily affecting ruminants. It is caused by Mycobacterium avium subspecies paratuberculosis (MAP), which belongs to the Mycobacterium avium complex. Genomic studies have shown more than 99% DNA homology between M. avium subsp. paratuberculosis, M. avium subsp. avium, and M. avium subsp. silvaticum, suggesting a close evolutionary relationship (Hodgeman et al., 2023). MAP is a slow-growing, acid-fast bacterium that requires the iron-chelating compound mycobactin for cultivation, often taking several weeks or even months to produce visible colonies (Vitense etal., 2021). In humans, MAP has also been implicated in the pathogenesis of Crohn’s disease, a granulomatous intestinal disorder (Rosenfeld and Bressler, 2010).
  Transmission of MAP typically occurs via the fecal-oral route, with infected animals shedding the organism through feces, milk, or colostrum. Calves can become infected through contaminated feed, water, teats, or milk, and intrauterine transmission is also possible, especially in clinically or subclinically infected pregnant animals (Field et al., 2022; Biemans et al., 2021). The disease progresses in four stages: silent infection (Stage I), subclinical infection (Stage II), clinical disease (Stage III), and advanced clinical disease (Stage IV). Clinical signs become evident usually in animals older than two years and include chronic watery green diarrhoea, progressive weight loss, reduced milk yield, and submandibular oedema (bottle jaw) due to hypoproteinaemia (Peek et al., 2018). Terminal stages often result in cachexia and death, with necropsy findings including thickened intestinal walls, pale mucosa, and calcified or caseous lymph nodes (Elze et al., 2013).

2.8.1 GEOGRAPHICAL DISTRIBUTION AND OCCURRENCE
  Paratuberculosis, caused by Mycobacterium avium subsp. paratuberculosis (MAP), primarily affects ruminants like cattle, buffaloes, goats, and sheep, but can also infect a wide range of non-ruminant species such as deer, camels, and pigs (Roller et al., 2020; Schrott et al., 2023). The disease has been reported globally across regions including Europe, Asia, Africa, Oceania, and the Americas (Okuni, 2013).
  In India, a serological survey conducted in North India from 2005 to 2008 using an indigenous absorbed ELISA reported an overall MAP seroprevalence of 23.1% in domestic livestock. Among species, cattle showed the highest prevalence at 26.9%, followed by goats (23.9%), buffaloes (20.2%), and sheep (19.0%). Large ruminants (24.1%) showed a slightly higher prevalence compared to small ruminants (22.5%) (Singh et al., 2010). These findings underscore the widespread nature of the disease and its significant impact on diverse livestock populations.

2.8.2 PREVENTION AND CONTROL
  Vaccination against paratuberculosis is more cost-effective than other control measures but is often discouraged or banned in some countries due to its interference with tuberculosis diagnostic tests (Buddle et al., 2018). Early-age vaccination in ruminants is preferred to avoid this issue (Garrido et al., 2013), and strict biosecurity practices—like separating infected from uninfected groups and avoiding contaminated pastures—are essential for disease control (Garvey, 2020). Additionally, young animals must be managed under optimal hygienic conditions to minimize the risk of infection.

2.7 EQUINE INFLUENZA
  Equine influenza is a highly contagious respiratory disease in horses and other equids, caused by equine influenza virus (EIV), and is responsible for significant global economic losses, particularly in the equine sports and breeding sectors.
  Clinically, signs appear within 1–3 days post-infection and include high fever (up to 41°C), dry cough, nasal discharge, lethargy, anorexia, muscle soreness, and lymphadenopathy. Most cases resolve in 10–14 days, but prolonged coughing and complications like pneumonia can occur, especially in foals and immunocompromised animals (Woodward et al., 2014).

2.9.1 OCCURRENCE
  Equine influenza is a globally prevalent disease, particularly common in regions like North America, Europe, Asia, and South America, while strict biosecurity has eliminated it from countries such as Iceland and New Zealand (Cullinane et al., 2013). 
  In India, Gujarat outbreak showed a morbidity rate of 12.02%, mortality of 1.28%, and a case fatality rate of 10.64% during 2008-09 (Mavadiya et al., 2012). Recent outbreak of equine influenza has occurred in Kedarnath yatra route in early months of this year. In order to tackle this, Animal Husbandry Department along with experts from NRCE (National Research Centre on Equines), Hisar, Dr. B. C. Bera and Dr. Shanmgasudaram Kcarried out screening of animals and Dr. J. L. Singh fromGBPUAT, Pantangar has employed several treatment measures. According to a Clinical Diagnostic Survey of area like Gauri Kund and Son Prayag on 8th and 9th May 2025,24.14% mules were severely affected with Flu, 24.88% mules were moderately affected and remaining mules were either mildly affected or were at the stage of recovery period. On the basis of severity of disease different therapeutic protocols were suggested to the owners.
  The equine influenza virus (EIV) primarily infects horses, donkeys, and mules, with occasional infection in zebras and related equids. Although rare zoonotic cases have occurred, there is no evidence of sustained human transmission. Of the two known subtypes, H3N8 (equine-2) is currently active and causes most outbreaks, while H7N7 (equine-1) is believed to be extinct (Paillot, 2014).

2.9.2. PREVENTION AND CONTROL
  Vaccination is the key preventive strategy against equine influenza, with inactivated, live-attenuated, and recombinant vaccines available. These vaccines must be updated regularly to match circulating virus strains. Preventive biosecurity measures include isolation of new or sick animals, disinfection of equipment, and restricted movement during outbreaks (WOAH, 2023).
  For control during outbreaks, early diagnosis using RT-PCR, isolation of infected equines, ring vaccination, and movement restrictions are essential. Treatment focuses on supportive care with antibiotics like Ceftiofur for secondary infections and antihistamines to relieve symptoms (Newton and Mumford, 2005).

2.8 BOVINE VIRAL DIARRHOEA
  Bovine Viral Diarrhoea (BVD) is a globally significant disease in cattle, caused by the Bovine Viral Diarrhoea Virus (BVDV), a Pestivirus within the Flaviviridae family. There are two main genotypes, BVDV-1 and BVDV-2, each existing in cytopathic (CP) and non-cytopathic (NCP) biotypes. The NCP biotype is more commonly associated with persistent infections and mucosal disease, making it especially important in the epidemiology of BVD (Ridpath, 2010). Transmission occurs through direct contact with infected animals or secretions, vertical transmission from infected dams to fetuses, and iatrogenic means such as contaminated equipment. Persistently infected (PI) animals are key reservoirs, shedding large quantities of the virus throughout their lives.
  Clinical signs of BVD vary depending on viral strain, immune status of the host, and stage of infection. Acute infections may present with fever, diarrhoea, nasal and ocular discharge, oral ulcers, and reduced milk yield. Reproductive consequences include infertility, abortions, and congenital abnormalities like cerebellar hypoplasia. PI animals may appear clinically normal but are often immunosuppressed and stunted. In some PI animals, infection with a cytopathic strain can lead to mucosal disease, which is typically fatal, marked by severe diarrhoea and ulceration of mucosal surfaces (Walz et al., 2010).

2.8.1 OCCURRENCE
  Bovine Viral Diarrhoea (BVD) is endemic across most cattle-producing regions globally, affecting both beef and dairy herds. Seroprevalence varies by location, management practices, and diagnostic methods. In regions lacking structured control programs, herd-level prevalence can exceed 70%, leading to substantial economic losses through reduced productivity, reproductive issues, greater disease susceptibility, and control. In India, prevalence rates range from 10–60%, depending on local conditions and testing approaches.
  The primary host of BVDV is cattle (Bos taurus), but other ruminantssuch as sheep, goats, and deer, as well as pigscan also become infected. These species may act as reservoirs, thereby complicating eradication efforts. The most important contributors to disease spread are persistently infected (PI) animals, which shed large quantities of virus continuously throughout their lives (Peterhans et al., 2010).

2.8.2 PREVENTION AND CONTROL
  Biosecurity: Testing new animals before introduction, quarantine protocols, avoid shared needles, equipment, or untested biological products.
  Vaccination: Modified-live and inactivated vaccines are available, should include both BVDV-1 and BVDV-2 strains, timing is crucial, especially in breeding animals to prevent fatal infections.
  Testing and culling: Identify and remove PI animals through antigen-capture ELISA or PCR on ear notches, blood, or milk, routine testing in youngstock and breeding herds.
  National eradication programs: Several countries (e.g., Norway, Sweden, Switzerland) have successfully eradicated BVD through compulsory testing and culling programs (Houe, 1999).

2.9 BABESIOSIS
  Babesiosis is an economically important tick-borne disease caused by protozoan parasites of the genus Babesia, which infect red blood cells of domestic and wild animals. The disease is endemic in tropical and subtropical regions, including India, and leads to high morbidity and potential mortality, particularly in cattle and companion animals. Clinical signs include high fever, anemia, jaundice, hemoglobinuria, and reproductive issues such as abortion and infertility. In severe cases, particularly with Babesia bovis, nervous signs and death may occur due to cerebral involvement (Solano-Gallego et al., 2016; Constable et al., 2017).The disease is primarily transmitted by hard ticks, especially Rhipicephalusspp. Incidence is rising due to expanding tick populations and climate change (Sivakumar et al., 2020). Major losses occur through reduced milk and meat production, decreased fertility, and increased veterinary care costs.

2.9.1 EPIDEMIOLOGY
  Babesiosis is endemic across India, with higher prevalence in tick-prone states such asUttar Pradesh, Rajasthan, Haryana, and southern regions. Seasonal outbreaks are common during monsoon and post-monsoon periods due to increased tick activity. Primary hosts include cattle, buffaloes, goats, and horses. Crossbred and exotic cattle (Bos taurus) are more severely affected than indigenous breeds(Bos indicus).Indigenous breeds often exhibit endemic stability through repeated exposure, whereas crossbred and exotic cattle lack innate resistance and are more clinically affected (Meena et al., 2019; Singh et al., 2020). In horses, infection with Babesia caballi or Theileria equi causes equine piroplasmosis, a disease of international concern due to its impact onquarantine regulations (Sivakumar et al., 2020; Constable et al., 2017).
  Prevalence varies widely, from 12% to 60%, depending on geography, season, and diagnostic methods. For example, a study in Uttar Pradesh reported a 34.8% prevalence using Giemsa-stained smears (Meena et al., 2019). Morbidity rates during outbreaks may reach30–80%, with mortality generally <10% in B. bigemina infections, but potentially exceeding 30% in acuteB. bovis cases without treatment.

2.9.2 PREVENTION AND CONTROL
  The cornerstone of babesiosis control in veterinary medicine is effective tick management. This involves regular use of acaricides (e.g., deltamethrin, flumethrin), environmental de-ticking, pasture rotation, and strategic treatment. Chemotherapy includes diminazene aceturate (3.5 mg/kg IM once)orimidocarb dipropionate (1.2–3.0 mg/kg SC, repeated after 2 weeks), depending on the species and Babesia strain. Supportive therapysuch as IV fluids, blood transfusions, anti-inflammatory drugs, and haematinicsis critical in severe cases. Prophylactic use of imidocarb may reduce relapse risk in endemic areas. Although commercial vaccines exist in some countries (e.g., Australia, South America), India currently lacks an approved babesiosis vaccine, though experimental efforts are underway (FAO, 2011; Kumar et al., 2021).

2.10 LUMPY SKIN DISEASE
  Lumpy Skin Disease (LSD) is a contagious viral disease affecting cattle, caused by the Lumpy Skin Disease Virus (LSDV), a double-stranded DNA virus within the Capripoxvirus genus of the Poxviridae family. LSDV is closely related to Sheep Pox and Goat Pox viruses. It has a strong affinity for dermal tissues, vascular endothelium, and lymphatics. The virus causes vasculitis, thrombosis, and necrosis of the skin and subcutaneous tissues.The disease is vector-borne, transmitted primarily through blood-feeding insects such asbiting flies (e.g.,Stomoxys calcitrans), mosquitoes, and ticks, though direct and indirect transmission via contaminated equipment, feed, and water is also possible. Outbreaks are more common during the monsoon season due to high vector activity.
  Clinically, LSD is characterized by high fever, enlarged lymph nodes, and firm, nodular skin lesions that may ulcerate and scab.Additional signs include nasal discharge, conjunctivitis, reduced milk production, infertility, abortion, mastitis, and in severe cases, necrosis and secondary infections. The disease typically has an incubation period of 4–14 days and can last 2–6 weeks or longer, depending on the animal’s immune status and management practices (Constable et al., 2017; OIE, 2021).
  Initially endemic to sub-Saharan Africa, LSD has become a significant transboundary disease, emerging in Asia, the Middle East, and Europe, with outbreaks reported in India since 2019 (Tuppurainen & Oura, 2012; Sudhakar et al., 2023). 

2.10.1 EPIDEMIOLOGY
  The disease tends to affect intensively farmed and poorly vaccinated herds, especially those involving exotic breeds like Holstein-Friesians, which are more susceptible than native zebu breeds (Tuppurainen et al., 2017; FAO, 2022).
  India witnessed major LSD outbreaks in 2019, 2021, and most notably in 2022, with rapid spread across multiple states. Prevalence in outbreak areas ranged from 10% to 45% depending on breed and region. Morbidity ranged between 30–50% in susceptible populations. Mortality rates were generally 1–5%, but went up to 10% or higher in crossbred animals during the 2022 outbreak. 

2.10.2 PREVENTION AND CONTROL
  Control of LSD is achieved through vaccination, vector control, movement restriction, andbiosecurity. Vaccination is the most effective strategy. In India, heterologous vaccines such as the sheep pox vaccine were initially used but had variable efficacy. In response to recent outbreaks, India developed its indigenous vaccine “Lumpi-ProVacInd” in 2022, showing high efficacy against LSDV (ICAR-NRCE, 2022). Vector control includes the application of insect repellents, insecticide sprays, and environmental sanitation to reduce breeding sites of flies and mosquitoes. Movement control, including quarantine of affected farms and restriction of cattle transport, is essential to limit spread. Symptomatic treatment includes use of antipyretics, anti-inflammatory drugs, wound management, and antibiotics for secondary infections. Severely affected animals may require fluid therapy and nutritional support. There are no antiviral drugs for LSDV (OIE, 2021; ICAR-NRCE, 2022).

2.11 EQUINE INFECTIOUS ANAEMIA (EIA)
  Equine Infectious Anaemia (EIA), or "swamp fever," is a lifelong, incurable viral disease of equids caused by the Equine Infectious Anaemia Virus (EIAV), a lentivirus in the Retroviridae family. The virus targets monocyte-macrophage cells, causing immune-mediated anaemia and thrombocytopenia, and persists through frequent antigenic variation (Cook et al., 2013). Clinically, the disease presents in acute, chronic, or inapparent forms, with signs including fever, anaemia, weight loss, oedema, and depression, though some horses remain asymptomatic carriers capable of transmitting the virus (Cook et al., 2013). Transmission occurs mechanically via blood-feeding insects such as horseflies and deerflies, and also iatrogenically through contaminated equipment, but not through direct contact (OIE, 2021). The disease poses significant challenges to equine health and international trade due to its persistent carrier state and lack of a cure.

2.11.1 OCCURRENCE
  EIA is a globally distributed disease, more common in tropical and subtropical climates, especially where vector density is high.Surveillance by ICAR and the National Research Centre on Equines (NRCE) has confirmed seroprevalence rates ranging from 0.2% to 1.9%depending on the region and equine population (Malik et al., 2012). Morbidity in outbreaks can reach 30–50%, though mortality is usually low (~5–10%) in chronic and inapparent cases. However, acute infections can be fatal in up to 80% of cases (Issel et al., 2014).
  The natural hosts are equids, including horses, mules, and donkeys. Horses are most commonly and severely affected, while donkeys and mules may show milder signs or act as asymptomatic carriers. Once infected, the animal remains infected for life and can serve as a source of infection to others (Montelaro et al., 2016).

2.11.2 PREVENTION AND CONTROL
  There is no treatment or vaccine available for EIA. Prevention relies entirely on testing,identification, and culling of positive animals to prevent spread. The Coggins Test (agar gel immunodiffusion test) is the gold standard for diagnosis and international certification. Recently, ELISA-based rapid screening tests have gained popularity. Control measures includeroutine testingof horses, especially in breeding and racing establishments, isolation or euthanasia of positive animals, use of disposable needles, insect repellents, and vector control, quarantineof newly introduced animals for at least 60 days (OIE, 2021; ICAR-NRCE, 2020). 
  Government-mandated pre-movement testing for races, breeding, and trade animals has reduced the disease incidence significantly. India follows a strict “test and slaughter” policy as per DAHD guidelines (Malik et al., 2012; NRCE, 2023).

2.12 STRANGLES
  Strangles, also known as equine distemper, is a highly contagious upper respiratory disease of horses caused by Streptococcus equi subsp. equi, a gram-positive, β-haemolytic bacterium from Lancefield Group C (Sweeney et al., 2015). Transmission occurs via direct contact with nasal or abscess discharges or indirectly through contaminated fomites, with asymptomatic carrier horses—harboring the bacterium in their pharynx and guttural pouches—posing a significant challenge to disease control (Boyle et al., 2018). Clinical signs include fever, mucopurulent nasal discharge, and abscessation of head and neck lymph nodes, which may obstruct breathing.

2.12.1 OCCURRENCE
  The overall 37.5% prevalence of strangles in horses with submandibular oedema was found (Senthil et al., 2014).In susceptible populations, morbidity rates for strangles can be as high as 100%.Young horses, particularly those between 1 to 5 years of age, are most commonly affected. the mortality rate for strangles is low, typically ranging from 1% to 10% in untreated cases.With appropriate treatment, including supportive care and antibiotics, the mortality rate is significantly reduced (Roberts, 2014).

2.12.2 PREVENTION AND CONTROL
  If infection is suspected, affected animals should be isolated and biosafety measures must be applied to minimise the transmission to in-contact animals. Confirmation of clinical cases can be achieved quickly by qPCR analysis of needle aspirates from enlarged or abscessed lymph nodes. Nose to nose contact and contact with nasal discharge and purulent material from erupted abscesses must be avoided. To minimise the spread of disease, horse movements should be stopped. To prevent the entry of carrier animals into a herd, before entry horses should stay in quarantine and serology of blood samples collected on arrival should be performed (Waller, 2014). The affected equines should be treated with procaine penicillin (22,000 IU/Kg IM q12h) or with cephalosporins, macrolides. Guttural pouch lavage or local administration of antimicrobial gel can be needed in some cases. Warm and palatable diet should be provided. Warm compression can be applied at the site of lymphadenopathy.

3. CONCLUSION
  Emerging and Re-emerging diseases in animals poses significant threats to animal health, human health and the economy. Understanding the dynamics of these diseases is crucial for developing effective prevention and control strategies. Continued research, surveillance and collaboration among veterinarians, researchers, and policymakers are essential to mitigate the impact of these diseases. For control of the diseases, we should focus on enhancing disease surveillance and reporting systems; developing new diagnostic tools and treatments, making and implementing policies.
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