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			ABSTRACT

		

		
			The disease that caused reproductive and respiratory problems in pigs was once known as “mystery swine disease” before being renamed “porcine reproductive and respiratory syndrome, (PRRS)” in the United States and Europe. In the early 1990s, the PRRS virus (PRRSV), an arterivirus, was discovered to be the disease’s causative agent. Numerous studies have been carried out since then. Since spreading to Vietnam and Cambodia, “porcine high fever disease”, PRRSV continues to cause severe illness in pigs in China as of 2010. This illness was first reported in 2006, when PRRSV was recognized as a critical virus linked to a high rate of mortality and morbidity (20%). The complete method of infection transmission is still unknown despite a great deal of research on epidemiology regarding the PRRS. This paper provides a brief historical summary of PRRS and the associated PRRSV. It lists the current objectives for eliminating or reducing PRRS as well as the areas whereby research is currently missing and preventing the creation of effective vaccines. It is hoped that this discussion will stimulate additional collaboration between researchers and swine veterinarians around the world to develop solutions that advance our knowledge of PRRS and PRRSV in an effort to eradicate this economically important disease.
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			Introduction

			A well-known and economically important swine disease, porcine reproductive and respiratory syndrome (PRRS) is characterized by reproductive failure in pregnant sows or respiratory tract distress in nursing pigs (Stadejek et al., 2002; Grebennikova et al., 2004). In the mid-1980s, the condition was first recognized as “mystery swine disease” or “blue ear disease” in the United States (Wensvoort, 1993). The PRRS virus (PRRSV), the causative agent, was first discovered in the US in 1987 (Wensvoort et al., 1991; Albina, 1997; Tian et al., 2007). Later, in the early 1990s, it was discovered throughout Asia and Europe (Murakami et al., 1994; Han et al., 2014). PRRS causes significant financial losses to the world’s pig output, especially in enormous manufacturing systems
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			(Young et al., 2021). In the USA alone, PRRS is thought to cost the pork sector roughly US$ 560 million in damages every year. A disease known as “porcine high fever syndrome (PHFS)” first appeared in the People’s Republic of China in 2006 and quickly spread throughout the nation, inflicting extremely serious illness in pigs with severe fever (40–42 oC). The disease’s characteristics included substantial death rates in suckling piglets, infants, and growers, as well as miscarriages in sows across all age groups. Pigs with PHFS were used to isolate PRRSVs in several Chinese facilities. The illness was linked to an unusually virulent strain of the PRRSVs, according to a later genomic and pathogenicity examination of those viruses. Highly pathogenic PRRS is the new term for the illness brought on by this novel variant strain (Neumann et al., 2005; Li et al., 2007; Tian et al., 2007; Zhou et al., 2008, 2009; King et al., 2017). Thus, in 2006, highly pathogenic PRRS (HP-PRRS) first appeared in China and has subsequently expanded to Southeast Asian nations. It has seriously harmed the region’s pig productivity and put a strain on pig farmers (Zhou et al., 2008). To lower the financial losses brought on by this illness and stop it from spreading to other parts of the world, suitable control measures must be developed and put into place. This requires a thorough understanding of the disease’s characteristics, the virus, and its epidemiology. In order to lay the groundwork for the creation of practical and effective disease management strategies, the goal of this study is to review the data currently available on HP-PRRS.

			Characteristics of the HP-PRRSV

			Parkinson’s disease is caused by an RNA virus that is a member of the genera Arterivirus, family Arteriviridae, order Nidovirales (Grebennikova et al., 2004) Genotype I, which represents the prototype Lelystad virus, which is the type of virus that is most common in Europe, and genotype II, represented by VR 2332, the prototype strain that was initially identified in North America, are two closely related but genetically and antigenically different strains. The genetic and antigenic makeup of these early isolates differed greatly from one another. Their genetic makeups are less than 70% similar. Disease control is constantly threatened by genetic and antigenic variability among isolates, even within a country. There are at least eight open-reading frames (ORFs) in the virus’s 15–15.5 kb genome, which collectively encode over 20 complete proteins. The HP-PRRSV is an altered strain of the PRRSV linked to genotype II (North American genotype) of the virus, according to a genetic sequence study (Stadejek et al., 2002). Phylogenetic examination of the ORF5 gene suggests that the HP-PRRSV may have descended from two of the PRRSVs that were previously discovered in China. Further analysis of a nonstructural protein (NSP2) revealed a trait unique to the HP-PRRSV: The discontinuous deletion of 30 protein amino acids (at locations 482 and 534-562) (Zhou et al., 2009). This loss is proposed as a genetic feature of the HP-PRRSV, even though it has been shown that the deletions are not the sources of the virus’s increased virulence.

			Epidemiology of HP-PRRS virus

			Up to 70% of animals in Southeast Asia and China are still kept in traditional backyard and small-scale settings (Darith, 2017). This results in the proximity of production systems with varying sizes and levels of biosecurity, which are crucial factors that can influence the potential for disease spread and the impact that diseases may have on pig populations. Given that over 70% of pig farmers are smallholders, one of the main issues that persists is livestock producers’ lack of awareness and comprehension of the advantages of disease control. Commercial pig farmers are aware of the advantages of disease control, but their understanding of the prerequisites for a cooperative national disease monitoring program is limited. The conventional farrow-to-finish methods are typically used by medium- and small-scale pig producers, frequently with very close age group mixing. Figure 1 shows that the direction of spread is more significant and more intense from sow farms to other farms.
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			Fig. 1. Illustration of PRRSV transmission dynamics between sow farms and other pig farms. The figure highlights that virus migration from sow farms to other farms is a more significant and intense route compared to the reverse direction, which is less significant and less intense.

			Replacement stock frequently originates from a range of places, is of unknown health, and is not properly quarantined before arrival. When it comes to interactions between farm workers and pigs outside of their farms, or between strangers and pigs housed on the farms, hygiene application is typically very inadequate or nonexistent. Vaccination is typically used to reduce disease in small-scale hog farming. Without proper supervision or veterinary advice, the use of large concentrations of antibiotic and antibacterial agent combinations is rather prevalent. Pork, which has been consumed at the highest rates about the entire amount of meat produced in various countries (Vietnam, China, Cambodia, as well as the Philippines), is one of the most important agricultural goods in the region. Commercial pig production rises in response to rising pork consumption. According to statistics, the main places where HP-PRRS has been spreading are those with larger populations of pigs. The Red River Delta in Vietnam is the primary region for heavy pig production in the country’s north and is also a major hub for pig diseases, such as the rise of highly PRRS.

			Live pigs, including piglets, fatteners, and finishers, are traded from this location to the southern region of Vietnam. The quick dissemination of PRRSV is likewise consistent with and probably explains pig migrations in these value chains. The illness may potentially be spreading between neighboring nations due to the transportation of HP-PRRS-infected pigs, including deceased pigs (Nilubol et al., 2012). The trans-boundary spread of HP-PRRSV from southern China to South-East Asia strongly implies the existence of bio-security lapses, such as the inability to regulate animal movements and border trade between neighboring nations. The spread of viruses within a nation also demonstrates the inadequacy of biosecurity measures, mostly due to unchecked human mobility in highly polluted regions, particularly at loading zones and slaughterhouses. Sharing such contaminated places with other cars could lead to a more community-wide spread of the virus. 

			Age of the pigs at the time of the infection

			Klinge et al. (2009) showed that viraemias in 3-week-old pigs were noticeably longer than those in finishers or grownup pigs, regardless of the PRRSV isolate that was utilized as the inoculum. Similarly, 2-month-old pigs had much higher viral burdens within their lymph nodes the lungs, alongside tracheobronchial swabs over 6-month-old animals, regardless of the challenge strain’s pathogenicity (Cho et al., 2006; Klinge et al., 2009). Additionally, Thanawongnuwech et al. (1998) showed that pulmonary macrophages from 4-week-old pigs generated higher viral titers than those from 4-months old pigs. All of the prior data provide indirect evidence that piglets are more pathogenic than finishers or older pigs, notwithstanding the lack of a precise evaluation. In farrow-to-finish farms, this can be important for controlling the illness, particularly in light of the potential for sows or newborn pigs from nurseries to become infected again.

			HISTOPATHOLOGY OF PRRS

			The porcine reproductive and respiratory syndrome virus is the root cause of PRRS. The indications of PRRS include interstitial pneumonia, thickened alveolar septa, and suppurative bronchopneumonia, with suppurative bronchopneumonia and proliferative and necrotizing pneumonia also observed, especially with virulent strains.

			Lung lesions

			Interlobular setae become thickened due to edema and proteinaceous exudates. Necrosis, degeneration can be seen in the lumen of bronchioles. Hyperplasia and hypertrophy can be seen. Interstitial pneumonia with vasculitis is’s consistent finding (Wills et al., 1997). Figure 2 shows interstitial pneumonia and hyperplasia.

			Lymphoid organs

			Severe lymphoid depletion results in the formation of cavities in the germinal centers of lymphoid follicles. Figure 3 shows thrombus formation, congestion, and hemorrhages. There may also be fibrin deposition also (Hopper et al., 1992; Albina, 1997).
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			Fig. 2. A, Histopathological section of pig lung showing multifocal interstitial pneumonia with alveolar septal thickening and infiltration of inflammatory cells, characteristic of PRRSV infection. B, Higher magnification of affected lung tissue illustrating peribronchiolar lymphoid hyperplasia and bronchiolar epithelial damage, commonly observed in PRRSV-infected pigs. Stain: H and E stain. Magnification: A, 10x; B, 40x).
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			Fig. 3. A, Microscopic view of lymphoid tissue reveals prominent interfollicular vascular congestion. B, diffuse monocyte infiltration, indicating an active inflammatory response. Stain: H and E, Magnification: 40x.

			Vascular lesions

			Skin lesions consist of small round macules and papules and irregular patches; distributed to hindquarters, thorax, abdomen and margins of ears. Necrotizing and leukocytoclastic vasculitis of small blood vessels was observed within the dermis. Figure 4 shows microscopically, lymphocytic infiltration and lymphadenopathy can be seen (Hoff and Vandevelde, 1981; Kelly, 1995).

			Reproductive lesions

			Gross lesions in the umbilical cords varied, ranging from 1 to 2 cm segmental hemorrhagic regions to a full cord involvement that was enlarged and bled profusely. Gross cord lesions in virally infected fetuses were associated with necrotizing umbilical arteritis with per arterial bleeding, as demonstrated by a histopathologic study. In some experimentally infected sows, several foci of lymphoplasmacytic inflammation have been seen in the myometrium. Myometritis, endometritis, and placentitis of the mother placenta were noted in sows that were infected both naturally and in an experiment (Christianson et al., 1992). Figure 5A, B show moderate multifocal and perivascular lymphoplasmacytic inflammation along with interstitial edema (Stockhofe-Zurwieden et al., 1993).
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			Fig. 4. A, Microscopic image reveals multifocal hemorrhages within the dermis along with perivascular. B, interstitial infiltration of lymphocytes, indicating an ongoing inflammatory process. Stain: H and E, Magnification: 40x.
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			Fig. 5. A, Histopathological section showing moderate, multifocal inflammatory infiltrates scattered throughout the tissue. B, Perivascular accumulation of lymphocytes and plasma cells (lymphoplasmacytic inflammation), suggestive of a chronic immune response. Stain: Hematoxylin and Eosin. Magnification: .

			Cellular infiltrates

			A characteristic lesion of interstitial pneumonia is mononuclear cell infiltration of alveolar walls with normal airway epithelium, particularly in newborn pigs experiencing respiratory distress. Comparably, lymphoplasmacytic inflammation and edema development are evident (Guo et al., 2016).

			Comparison between PRRS strains

			In this investigation, three strains of porcine reproductive and respiratory syndrome virus-1 suffered segregation from pigs that tested negative for PRRS using porcine alveolar macrophages (PAM) cells. In 1993, strain 18794 was isolated from a pig in Denmark. In 2009 saw the isolation of strain ILI6 from Russian weaner pig lung tissue. Strain BOR59 was identified in 2009 from the lung tissue of a Belarusian swine that had died from respiratory disease symptoms.

			In the current investigation, the virulence of two distinct strains of PRRSV-1 subtype 2 and an example of PRRSV-1 subtype 1 strain were evaluated. Four groups of eight-week-old pathogen-free pigs were set up and given fake inoculations, subtype 1 strain 18794, subtype 2 strain ILI6, or subtype 2 strain BOR59.

			Overall, the outcomes revealed that the BOR59 strain is extremely pathogenic, although the severity of infection of the other subtype 2 strain, ILI6, was in the middle zone of that of the BOR59 and subtype 1 strains (Oleksiewicz et al., 1998; Stadejek et al., 2017).

			Impact of immunopathology

			The immunopathology of PRRS is complex and involves an overactive immune response, cytokine imbalance, and tissue damage, leading to the various disease manifestations (Albina et al., 1998). The immunopathology of PRRS significantly impacts both the pig industry and animal health. Some of the impacts are given below.

			
					Reproductive failure: When pregnant sows are infected with the PRRS virus, it can cause abortion, stillbirth, and underweight piglets.

					Respiratory illness: Pneumonia brought on by a PRRS virus infection in piglets and growing pigs can lower growth rates and raise mortality.

					Immunological system suppression: The PRRS virus has the ability to lower immunological function, which increases pigs’ susceptibility to recurrent infections.

					Enhanced vulnerability to other illnesses: Porcine circovirus-associated disease (PCVAD) is more common in pigs infected with PRRS.

			

			Histopathological findings in vaccinated animals

			
					The testis and epididymis’ adluminal compartments contain both mononuclear and multinuclear giant cells (Fig. 6A, B).

					Damage and inflammation in the epididymis and testes (Fig. 6C, D).

					Seminiferous epithelial cells are desquamated.

					Apoptosis of bystander cells.

					Lung alveolar edema and interstitial pneumonia.

					Histiocytic proliferation and lymphoid depletion in the lymph nodes.

					Multinucleated giant cells seen in lymph nodes and lungs.

					Damage and inflammation in other organs, like the spleen and liver.

					A histological investigation revealed luteinizing cysts formed in the ovaries instead of lesions of endometritis or myometritis. The vaccinated animals had a decreased prevalence of these cysts. The development of an ovarian cyst impairs the ability to reproduce, leading to prolonged anestrus and complete infertility (Ziecik et al., 2023).
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			Fig. 6. A, Histopathological section showing the invasion of the epithelium by intraluminal mononuclear cells, indicating an inflammatory response. B, Enlarged and swollen cells present within the lumen, suggesting a pathological alteration in cellular morphology. C, Focally scattered macrophages within the testicular interstitium, reflecting localized immune activity. D, Macrophages dispersed in the interstitium of the epididymis, indicative of chronic inflammation. Stain: H and E. Magnification: 40x.

			Diagnostic utility of histopathology in PRRS

			
					Verification of infection: By detecting distinctive lesions and viral antigens in tissues, histopathology can verify the presence of PRRS virus infection.

					Evaluation of disease severity: Histopathology can assess the degree of lesions linked to PRRS.

					Distinguishing PRRS from other diseases: Histopathology can differentiate PRRS from other reproductive and respiratory conditions, allowing for a precise diagnosis.

					Identification of secondary infections: Histopathology can detect secondary bacterial or viral infections, which often complicate PRRS cases.

					Monitoring vaccine efficacy: Histopathology can evaluate the effectiveness of PRRS vaccines by examining lesions and viral antigens in vaccinated animals (Sarli et al., 2021).

			

			Future directions in PRRS histopathology research

			Immunohistochemically staining: Enhancing detection of PRRSV antigen and immune cell characterization in tissues.

			Digital pathology: Implementing digital tools for image analysis and automated scoring of histopathological lesions.

			Comparative pathology: Investigating PRRS lesions in different animal models and species.

			Vaccine efficacy evaluation: Assessing the impact of various vaccines on PRRS lesions and immune responses (Renukaradhya et al., 2015).

			Pathogenesis and transmission of PRRSV

			The PRRS, commonly known as blue ear pig disease. It is a condition that can affect pigs and is caused by the virus betaarterivirus suid 1. This economically significant panzootic disease results in respiratory tract sickness in young pigs. Betaarterivirus sud 1 is an unclassified virus within the realm Riboviria, belonging to the kingdom Orthornavirae, phylum Pisuviricota, and class Pisoniviricetes. It is part of the order Nidovirales and falls under the family Arteriviridae. At the genus level, it is classified as Betaarterivirus, with the subgenus Eurpobartervirus. The full species name is Betaarterivirus sud 1 (Ma et al., 2018).

			According to a 2021 study by Derald Holtkamp of Iowa State University, PRRS harms the US pork sector by $664 million annually. Based on data recently compiled by Pipestone Management Company, PRRS costs their system roughly $200 per sow year.

			Transmission of PRRSV

			Zimmerman et al. (1997) reported that transmission of PRRSV occurred in pigs through direct or indirect contact. It can also be transmitted through inhalation.

			The experiment was performed to detect PRRSV in muscle (longissimus dorsi), lymphoid tissue, and serum. 135 pigs (49 negative controls and 89 PRRSV-injected pigs). Thirteen out of eighty-nine (14.6%) muscle samples tested positive for qRT-PCR between 28 and 202 days following inoculation. Within these 13, PRRSV was recovered from three out of thirteen lymphoid tissue samples and four out of thirteen suited serum samples. Experiments were also performed to check the transmissibility of PRRSV through meat. No meat transmission was observed (Raymond et al., 2017).

			Target cells and tissues

			Many experiments were performed to detect the target cells and tissues of PRRSV, the virus was inoculated and detected at 3, 14, 21, 35 days of post-inoculation (DPI). On day 3 post inoculation, PRRSV replication was found in retropharyngeal lymph nodes, bronchial lymph nodes, tonsils, spleen, alveolar macrophages, and thoracic aortic lymph nodes. On day 14 post inoculation, the same tissues were PRRSV positive, except for the thoracic aortic and retropharyngeal lymph nodes. On 35 DPI, lung and alveolar macrophage PRRSV positivity was seen. The heart, bone marrow cells, and peripheral blood mononuclear cells did not contain PRRSV. During the acute stage of infection, PRRSV primarily replicates in lymphoid tissue and lung macrophages and remains in lung macrophages (Christianson et al., 1993).

			Impact on reproduction and respiratory system

			PRRSV can be transmitted horizontally or vertically. Horizontally, it is transmitted through body secretions such as semen. Abortion can occur at any stage of gestation (Lee et al., 2004). The virus has a direct effect on the conceptus and follows transplacental infection. Sometimes, gestation becomes prolonged and fetuses are infected transplacentally and often die in utero. Fetal circulation is also affected. Segmental hemorrhages in the umbilical cord can be seen (Lager and Halbur, 1996), along with cellular infiltration and cellular changes in the antibodies produced.

			Lungs fail to collapse, and they exhibit distinct dark, mottled patches of pneumonia (Pallarés et al., 2002). Acute pneumonia is brought on by the acute cytocidal replication of PRRSV in alveolar lung macrophages. Expiration was more influential than inspiration. Lowering the compliance of the airways, decreased lung CO-transfer factor, and peripheral airway blockage were discovered while rebreathing test gases (He, CO) and using impulse oscillometry for non-invasive pulmonary function testing (Klein and Reinhold, 2001; Klein et al., 2004).

			Viral replication

			Basic research focuses on the process by which the virus enters its host cell, which is a critical first stage in the infection. Porcine alveolar macrophages (PAMs) are the primary target cells of PRRSV, which has a limited cell tropism. Target cell’s restricted cell tropism is caused by the presence of particular entry mediators in the target cell. The virus’s DNA is bound, internalized, and released by a number of cellular components, including heparin sulphate, CD163, porcine sialoadhesin (pSn), non-muscle myosin heavy chain 9 (MYH9), vitremin, CD151, and CD209 (DC-SIGN) (Van Breedam et al., 2010; Veit et al., 2014).

			Mechanisms

			PRRSV enters macrophages through receptor-mediated mechanisms, first binding to heparin sulfate glycosaminoglycans on the cell surface (Fig. 7). Then there is an increase in integration with pSn. Clathrin-mediated endocytosis identifies pSn as an internalization receptor. After that, the genome is released into the cytoplasm. CD163, a scavenger receptor cysteine rich (SRCR) for Hb clearance, is the most selective receptor for invasion and infection development. The viral glycoproteins GP2 and GP4 also bind to CD163. CD163 is essential for viral removal of coating and genetic release in conjunction with cellular proteases, such as trypsin-like serine proteases, cathepsin E, and aspartic proteases (Yu et al., 2019; An et al., 2020). The genome is used as a template that is translated to pp1 and pp1ab. Proteases hydrolyze polyproteins into mature non-structural proteins. The two essential components of nsps; nsp9 and nsp10 are assembled by the the transcription and replication complex of viruses. Making use of an interrupted transcription method, the RTC first produces both full-length and subgenome (sg)-length minus strands. The latter serve as templates for the production of plus-strand sg mRNAs, which are required for the expression of the structural protein genes found in the genome’s 3′-proximal quarter (Gao et al., 2019).

			Assembling and releasing the virion is the final step. Novel RNA genomes are bundled into nucleocapsids, which after budding from smooth internal membranes converted into enveloped virions by structural proteins. The new virions are then exocytosed from the cell (Snijder et al., 2013; Lunney et al., 2016).

			Systemic effects

			Most specifically, reproductive and respiratory systems are affected but other lymph organs and tissues also get disrupted. There are lesions present along with cellular infiltrates. PRRSV was also found in retropharyngeal lymph nodes, bronchial lymph nodes, tonsils, spleen, alveolar macrophages, and thoracic aortic lymph nodes.

			Host factors influencing pathogenesis

			Age

			Nursery pigs are more susceptible to PRRSV than adults. Pulmonary intravascular macrophages in young pigs are more virulent to infection than those of adult pigs (Cho et al., 2006). Age has no bearing on the presence of antibody responses to PRRSV. Infection is restricted to cells of monocytic lineage, and fully developed pig alveolar macrophages are the primary target of spontaneous infection (Welch and Calvert, 2010).

			Breed

			Duroc, Hampshire pigs are susceptible to VR2385, a strain with high pathogenicity of PRRSV (Lee et al., 2004). The degree of resistance to PRRSV infection fluctuates 
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			Fig. 7. Schematic representation of the viral entry pathway into the host cell. The diagram illustrates the various steps involved, including virus attachment to the host cell receptor, fusion with the host membrane, and subsequent entry via endocytosis or direct fusion. These processes are essential for viral infection and replication within the host cell (Nan et al., 2017).

			among sow breeds and strains. Contrary to other breeds, including the Large White (LW), Meishan and Tongcheng (TC) are less prone to disease because of their enhanced ability to resist PRRSV (Vincent et al., 2005; You et al., 2020).

			Other factors

			The vulnerability of various pig breeds to PRRSV is influenced by environmental factors, pigs’ nutritional and health conditions, the virulence of PRRSV, and other factors (Lunney and Chen, 2010).

			Chronic infection and persistence

			When PRRSV enters the thymus, it depletes T-cell precursors and modifies the TCR repertoire. Affected thymocytes are developed. The cytotoxic and helper αβ-T cells both exhibit repertoire diversification restriction. As a consequence, infection becomes prolonged and vital viral epitopes are sustained. Developed antibodies recognize virus but can’t neutralize it.

			Studies have shown that high levels of virus are detected in serum than the swab. Virus concentration decreases but is not eliminated from blood bloodstream and mucosal areas till three weeks have passed. 

			PRRSV diminishes αβ-T cell clones necessary for neutralizing epitope identification and impairs the thymus’s developing αβ-T cell repertoire. As an outcome, the repertoire lacks certain T helpers needed for particular B cells to generate high-affinity antibodies capable of neutralizing PRRSV. It will lead the virus to persist longer (Fig. 8) (Duinhof et al., 2011; Robinson et al., 2018).
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			Fig. 8. Flow sheet diagram showing the persistence of virus in host cell (Ostrowski et al., 2002).

			Overall pathogenesis

			Primary replication takes place in lymphoid tissues when the virus has been transmitted to the tonsils or upper respiratory system. The next step is viremia, which might last for a few weeks. The spleen, thymus, tonsils, lymph nodes, and Peyer’s patches are among the lymphoid tissues that the virus likes to infect. It spreads to pulmonary alveolar and intravascular macrophages and causes interstitial pneumonia. It causes abortion in late gestation by crossing the placenta.

			Control and prevention of PRRS

			These are the keys to managing PRRS (a) Create and rigorously implement biosecurity measures to stop PRRSV from entering or reentering, (b) Prevent the virus from spreading among or infecting sows in breeding herds. Currently, biosecurity, testing and removal, immunization, and management techniques like whole-herd depopulation/repopulation and herd closure are employed to combat PRRS.

			Although there are vaccines available, their efficacy varies. This may be partly caused by the many viral strains that are out there, the viral load that infects the animal after vaccination, and vaccination-related processes or circumstances that influence immune response. As a result, the duration of immunity is unknown. Pig vaccination may be beneficial in herds with PRRS issues or herds at high risk of contracting PRRSV infection, even though it does not prevent PRRSV infection. Generally speaking, the goal of vaccination is to lower clinical losses. A vaccine technique is more affordable for pig farmers than other PRRS management methods, and it is workable for all sizes of pig producers (small, medium, and large). Commercially accessible PRRS vaccines come in two varieties: a live vaccination and a killed viral vaccine. The live vaccine is widely acknowledged for its ability to provide protection against genetically similar PRRS viruses. However, there are issues with its safety, cross-protective effectiveness, and immunogenicity. On the other hand, the PRRS killed vaccination is widely recognized for its safety, albeit its protection is restricted. 
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Authors’ Contribution

The disease that caused reproductive and respiratory problems in pigs was once known as “mystery swine
disease” before being renamed “porcine reproductive and respiratory syndrome, (PRRS)” in the United
States and Europe. In the early 1990s, the PRRS virus (PRRSV), an arterivirus, was discovered to be the
disease’s causative agent. Numerous studies have been carried out since then. Since spreading to Vietnam
and Cambodia, “porcine high fever disease”, PRRSV continues to cause severe illness in pigs in China as
0f 2010. This illness was first reported in 2006, when PRRSV was recognized as a critical virus linked to a
high rate of mortality and morbidity (20%). The complete method of infection transmission is still unknown
despite a great deal of research on epidemiology regarding the PRRS. This paper provides a brief historical
summary of PRRS and the associated PRRSV. It lists the current objectives for eliminating or reducing
PRRS as well as the areas whereby research is currently missing and preventing the creation of effective
vaccines. It is hoped that this discussion will stimulate additional collaboration between researchers and
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swine veterinarians around the world to develop solutions that advance our knowledge of PRRS and PRRSV

in an effort to eradicate this economically important disease.

INTRODUCTION

A;vell-known and economically important swine
isease, porcine reproductive and respiratory
syndrome (PRRS) is characterized by reproductive failure
in pregnant sows or respiratory tract distress in nursing
pigs (Stadejek et al., 2002; Grebennikova et al., 2004).
In the mid-1980s, the condition was first recognized as
“mystery swine disease” or “blue ear disease” in the United
States (Wensvoort, 1993). The PRRS virus (PRRSV), the
causative agent, was first discovered in the US in 1987
(Wensvoort ef al., 1991; Albina, 1997; Tian et al., 2007).
Later, in the early 1990s, it was discovered throughout
Asia and Europe (Murakami ef al., 1994; Han et al., 2014).
PRRS causes significant financial losses to the world’s pig
output, especially in enormous manufacturing systems
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(Young et al., 2021). In the USA alone, PRRS is thought to
cost the pork sector roughly US$ 560 million in damages
everyyear. Adisease known as “porcine high fever syndrome
(PHFS)” first appeared in the People’s Republic of China
in 2006 and quickly spread throughout the nation, inflicting
extremely serious illness in pigs with severe fever (4042
°C). The disease’s characteristics included substantial death
rates in suckling piglets, infants, and growers, as well as
miscarriages in sows across all age groups. Pigs with PHFS
were used to isolate PRRSVs in several Chinese facilities.
The illness was linked to an unusually virulent strain of the
PRRSVs, according to a later genomic and pathogenicity
examination of those viruses. Highly pathogenic PRRS is
the new term for the illness brought on by this novel variant
strain (Neumann et al., 2005; Li et al., 2007; Tian et al.,
2007; Zhou et al., 2008, 2009; King ef al., 2017). Thus, in
2006, highly pathogenic PRRS (HP-PRRS) first appeared
in China and has subsequently expanded to Southeast
Asian nations. It has seriously harmed the region’s pig
productivity and put a strain on pig farmers (Zhou et al.,
2008). To lower the financial losses brought on by this
illness and stop it from spreading to other parts of the
world, suitable control measures must be developed and put
into place. This requires a thorough understanding of the
disease’s characteristics, the virus, and its epidemiology. In
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