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			Abstract | Livestock industries are important for economic development in developing countries where small ruminant production is an important and viable sub part of animal industries in Asia. Small ruminant production systems are complex where livestock industries show a vital role in economic development and play a major role in the life of farmers in developing countries. Small ruminant industry has been facing devastating economic losses from major outbreaks of transboundary animal diseases and zoonosis potential such as Brucella, Caseous Lymphadenitis (CLA), Contagious Ecythma (orf), Caprine Arthritis Encephalitis (CAE), Coxaella burnetti (Q fever), Schmallenberg infection (SBV) and Bluetongue. These diseases have become an international nuisance as all regions around the world and particularly in tropic regions can be considered potential risk. Occurrences of these diseases will cause obstacles in the main production of the farm and livestock and need to give detail emphasis to upgrade the herd health programme and uplift disease monitoring programme to enhance biosecurity in ruminant livestock industry particularly in small ruminant. Currently Malaysian Agriculture plan is to uplift and enhance the ruminant production for food security and safety of the country. Therefore, it is important to have current seroprevalance status of common small ruminants’ bacterial and viral diseases in tropics focusing in Malaysia where a holistic of current status essential to be study and known.
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			Introduction

			 

			Brucellosis is one of the most important economic and welfare bacterial diseases in goats and sheep and is under a national eradication program globally (Coelho et al., 2007). The disease has also called Malta fever, goat fever, undulant fever and cow, goat, pig and man fever (Bamaiyi et al., 2010). Brucella are facultative intracellular gram-negative cocco-bacilli, non-capsulated and non-spore-forming (Seleem et al., 2010). The disease affects cattle, swine, sheep, goats, camels, equines, and dogs. It may also infect other ruminants and marine mammals (Lopes and Haddad, 2010). The incubation period is extremely variable typically 2-4 weeks and can be 1 week to 2 months or longer (Corbel, 2006). Clinical signs are abortion, prenatal mortality, still birth and reduction in milk yield (Agab, 1997). Pathogenicity of five Brucella species that affects humans has been confirmed are B. melitensis, B. abortus, B. suis, B. canis and B. marina. The disease in humans is affected mainly by B. melitensis as the most pathogenic species followed by B. Suis. For B. abortus it is considered as the mildest type of brucellosis (Galinska and Zagórski, 2013). Therefore, brucellosis is an important zoonosis causing chronic debilitating diseases in man (Krueger et al., 2014) where unplanned abortion specifically in the first or second semester would take place in brucellosis affected pregnant women. Sagarasaeranee et al. (2017) had carried out a study on seroprevalence of small ruminant brucellosis in Thailand where a total of 103,380 small ruminants from 3,626 herds were tested in this study through national surveillance data in 2013 and the result showed that the seroprevalence of brucellosis were 12.1% (438/3626) at herd level for both goats and sheep. For individual animal level seroprevalence of small ruminant brucellosis in Thailand were 1.4 % (1,297/94722) and 1.6% (139/8658) for goats and sheep respectively. Islam et al. (2010) conducted a study on prevalence and risk factors of brucellosis of goats in Bangladesh where a total of 242 milk and 208 blood samples of goat were collected from three organized goat farms in Bangladesh Agricultural University rural surrounding areas. Milk Ring Test (MRT), serum Rose Bengal test (RBT) and micro agglutination test (MAT) tests were adopted for screening and detection of brucellosis in this study. The result indicated that the overall seroprevalence recorded in the study were 13.6% in milk by RMT; 3.85% and 3.37% in serum by RBT and MAT respectively. Bamaiyi et al. (2012) conducted a study in Malaysia on the seroprevalence of Brucella melitensis in goats from the year 2000 till 2008 and the data was obtained from Department of Veterinary Services Malaysia. The result indicated that the overall seroprevalence was found to be 4.82% where Pulau Pinang state recorded the highest seroprevalence of Brucella melitensis (10.70%). Bamaiyi et al. (2012) also studied further on the seroprevalence and economic impact in eliminating zoonotic brucellosis among ruminant livestock in Melaka state of Malaysia. The result of the study showed that the odds of brucellosis in large ruminants (cattle/buffaloes) was significantly 1.6 times more compared to small ruminants in Melaka. For the total seroprevalence for brucellosis in Melaka was significantly higher in 2010 than previous years with a rate of 7.7%. There is still huge paucity of literatures on current seroprevalence of small ruminants (sheep and goats) brucellosis in Tropics regions focusing all states in Malaysia. The updated current seroprevalance data of all countries in tropic regions and states in Malaysia will aid in the control measures by strict monitoring and movement of animals.

			 

			Melioidosis is a contagious disease of humans and animals caused by Burkholderia pseudomallei bacterium (Elschner et al., 2012). Burkholderia pseudomallei is a facultative anaerobic, non-spore forming, gram-negative motile bacillus found on both soil surfaces and water (Hambali et al., 2018a). Melioidosis has an extremely wide host range where among domestic animals this disease is most commonly reported in sheep, goats, swine, lambs and cows (Sprague and Neubauer, 2004). The incubation period of acute Melioidosis varies from 1-21 days with an average of 9 days (Currie et al., 2000a). The clinical signs of Melioidosis exhibited in sheep and goats are similar. Experimentally infected sheep developed a severe febrile reaction accompanied by anorexia, lameness and thick yellow exudates from the nose and eyes. Experimentally and naturally infected sheep may show evidence of central nervous system involvement clinical signs which includes lameness, nystagmus, walking in circles, blindness, hyperaesthesia and mild tetanic convulsions (Sprague and Neubauer, 2004). The clinical signs observed in goats in the cases of Melioidosis are fever, anorexia, progressive emaciation, nasal discharge, salivation, coughing, lameness, paresis of the hind legs, abortion and severe mastitis (Sprague and Neubauer, 2004). Melioidosis has not only become a veterinary problem but can occasionally affects humans where this disease mainly affects susceptible persons who are directly in contact with contaminated wet soils (Currie et al., 2000b). The disease has variable expression fluctuating from localized abscess formation to circulated abscess, septicaemia, shock and probable death in humans (Jain et al., 2007). The lungs are the most affected organ by this disease where the affected lungs will exhibit abscesses and patients become acutely septicemic as reported in Malaysia, Singapore, Thailand, and Northern Australia (Cheng and Currie, 2005). Hongpiriyakul et al. (2014) conducted a study on seroprevalence of goat Melioidosis in southern Thailand and the results revealed the individual seroprevalence was 1.05% and herd seroprevalence was 7.81%. Hambali et al. (2018) have conducted a seroprevalence study involving small ruminant Melioidosis from selected farms in Selangor Malaysia. The study found the overall seroprevalence of Melioidosis among goats and sheep from these farms were 1% and 0%, respectively (Hambali et al., 2018). Another study in 2016 reported the overall seroprevalence of Melioidosis in Malaysian livestock were 5.7% with reactor rates in sheep and goats found were 13.6% and 2.6% respectively during a 10-year study period (Musa et al., 2016). This disease has current information on the prevalence and seroprevalence of Melioidosis in some states of Malaysia and continuous monitoring data needed for further control measures to make sure this disease is free from Malaysia and other Tropics region. 

			 

			Caseous lymphadenitis (CLA) is a chronic wasting disease of goat and sheep populations internationally that contribute towards major economic significance (Abdullah et al., 2013). Corynebacterium pseudotuberculosis is the causative agent of CLA which belongs to the genus Corynebacterium, family corynebacteriaceae, suborder corynebacterianeae, order actinomycetales, subclass actinobacteriadae and class actinobacteria (de Sá Guimarães et al., 2011). CLA disease in small ruminants are manifested in two main forms which are the external form characterized by infection of subcutaneous tissue and superficial lymph nodes (parotid, superficial cervical, mandibular, sub iliac, popliteal and mammary) and the internal form categorized by abscess progress towards the internal organs such as liver, lung, kidneys, uterus, spleen, and internal lymph nodes (mediastinal, lumbar and bronchial) (Williamson, 2001). In a study by Othman et al. (2016) stated that Corynebacterium pseudotuberculosis infections via intradermal, intranasal and oral routes in non-pregnant female goats showed significant changes in the reproductive hormones and cellular changes such as necrosis, congestion, inflammatory cell infiltration, and oedema that varied in severity in ovaries, uterus, and iliac lymph nodes of the infected female goats. This study has recognized that CLA infection could predispose towards infertility in affected small ruminant animals. However, there have been reported cases of CLA transmission to people from small ruminant where the incidence is rare. The gold standard diagnosis of CLA is isolation of the causative bacterium from visibly affected lymph nodes, followed by identification and morphological identification of the microorganism (Abdullah et al., 2013). Seyffert et al. (2010) carried out a study on seroprevalence of CLA in Brazilian goats where serum samples were collected from 676 goats involving 108 farms and the result showed that 78.9% of the sampled animals were tested seropositive for CLA. In Malaysia, Komala et al. (2008) had carried out a seroprevalence study of CLA in two districts of Perak, Malaysia where serum samples were collected from 579 small ruminants involving 8 farms and the result showed that 8.5% and 17% of the sampled animals were tested seropositive for CLA using Agar Gel Precipitation Test (AGPT) and Enzyme Linked Immuno Absorbant Assay (ELISA) respectively. Guimaraes et al. (2011) carried out a study to determine the seroprevalence of CLA involving slaughterhouse samples from Mines Gerais, Brazil where the result of the study showed that 43.7% of the samples were seropositive (Guimarães et al., 2011). From the review above it is known that CLA disease among small ruminants becoming an alarming and threat to the small ruminant livestock industry as this disease will lead to economic loss and compromise the welfare of the affected animal. The holistic information how severe the endemicity of this disease affecting all the countries in Tropics and particularly in Malaysia is still in grey area. Therefore, updated information on the current seroprevalance of this disease will aid in the control measures as this disease will cause huge production and economic loss in the small ruminant industry.

			Contagious ecthyma (orf virus) also called contagious pustular dermatitis, infectious labial dermatitis, scabby mouth and sore mouth affecting small ruminants (Nourani and Maleki, 2006). The causative agent of this said disease is ORFV the kind species of the genus parapoxvirus, subfamily chordopoxviranae and family poxviridae (Abdullah et al., 2015). Contagious ecthyma can affect any ruminant species but it mainly affects goats and sheep species compared to other ruminants (Jesse et al., 2018). The incubation period of this disease varies from 3 to 4 days in sheep and goats and 3 to 11 days in humans (Degraeve et al., 1999). Affected animals show clinical signs of proliferative dermatitis in the lips, nostrils, gums, tongues and teats and development of pustules and scabs around the muzzle, buccal cavity, udder and between the toes (Abdullah et al., 2015). A study conducted by Jesse et al. (2018) on seroprevalence of small ruminant’s contagious ecthyma infection based on IgM antibody against orf virus in Malaysia where 180 serum samples were collected from goats and sheep and the result showed 36.7% and 7.8% were positive for orf IgM antibodies. Daniela et al. (2016) carried out a study to determine the prevalence of major skin diseases in ruminants in Ethiopia and a total of 1296 samples from ruminants are enrolled in the study and the result revealed 3.47% of the samples were positive for Orf infection. Begum et al. (2016) studied the seroprevalence of Orf in Goats of Assam state in India and the result showed the overall seroprevalence of the study were 68.05%. Contagious ecthyma or ORFV infection in small ruminant farms become more prominent and holistic true seroprevalance and the severity of the infection need to be table out to have the true infection geographically particularly in Tropics region focusing in Malaysia.

			 

			Caprine Arthritis Encephalitis (CAE) is a severe and chronic distressing disease of small ruminants caused by a lentivirus that lead to substantial economic loss in the farm (Abdullah et al., 2018). CAE is caused by the virus belongs to the family of Retroviridae and subfamily Lentiviranae which usually causes long-lasting degenerative disease of many organ systems (Al-Ani and Vestweber, 1984). Caprine arthritis encephalitis virus (CAEV) can able to infect goats and sheep and other associated ruminants (Reina et al., 2006). CAEV will exhibit clinical signs such as prolonged synovitis and arthritis, demyelinising encephalitis, chronic interstitial pneumonia and indurative mastitis which contribute towards reduce in milk production (Lilenbaum et al., 2007). Most diseased goats or sheep continue asymptomatic but only minority develops clinical signs. Encephalomyelitis (progressive paresis) usually happens in kids aged between 2-6-month-old and older adult animals. Diagnosis of CAE infection in small ruminants can be based on the clinical signs, history and the laboratory test can be done to diagnose this disease by using nucleic acid detection techniques such as polymerase chain reaction (PCR) assays, southern blotting and in situ hybridization. Bandeira et al. (2009) conducted a study on seroprevalence of CAEV in goats from Cariri region, Paraiba state of where the study showed the overall seroprevalence of CAEV was 8.2%. A study by Abdullah et al. (2018) stated that the seroprevalence of CAEV were 8.8% among 91 goats sampled from selected farms in Selangor, Malaysia. Lin et al. (2011) conducted a study on seroprevalence of CAEV infection in goats from western part of Thailand and a total of 1,129 serum samples were obtained from 74 randomly selected goat farms and the result revealed total of 67 goats were found seropositive with overall seroprevalence of 5.9% and true prevalence of 5.52% respectively. Waseem et al. (2015) Stated that there was 3.33% of Indian goats had positive seroprevalence of CAEV infection in Indian goats. CAEV infection in small ruminants also known as transboundary disease where the true picture of this disease needs to be study in detail in the Tropic regions particularly in Malaysia in order to have more emphasis in control and prevention strategy at small ruminant farms.

			 

			Goat Q fever is a zoonosis disease caused by Coxiella burnetii (C. burnetii) and is widespread in most places in the world except in New Zealand (Raoult et al., 2005). The term “Q fever” for query fever was proposed in 1937 by Edward Holbrook Derrick to define febrile sicknesses in slaughterhouse workers in Brisbane, Queensland, Australia (Maurin and Raoult, 1999). Sheep, goats and cattle are the traditional reservoirs of C. burnetii and the incubation period of this disease is approximately about 14-60 days where it usually varies about 20 days (Milazzo et al., 2001). C. burnetii infection mainly affects the reproductive system of the infected animals and the clinical signs exhibited by this infection are abortions, stillbirth, weak calf, metritis and infertility (Mohan et al., 2017). Schimmer et al. (2012) stated that the overall goat seroprevalence of Q fever was 21.4% and farm prevalence of Q fever was 43.1% on commercial dairy goat farms from Netherlands. Kennerman et al. (2010) conducted a study on the seroprevalence of Q fever in sheep from southern Marmara region of Turkey involving 42 flocks of sheep and the result showed 20% of sheep population were seropositive. Doung-Ngern et al. (2017) stated that the seroprevalence of C. burnetii infection among ruminant animals in Thailand are as follows where in cattle (4.6%) followed by goats (3.5%) and sheep (2.1%) from the 1,632 ruminant animals sera enrolled in this study and overall 64 (3.9%) of the ruminants were seropositive. (Browne et al., 2017) conducted a serosurvey of C. burnetii infection in dromedary camels in Likipia County of Kenya and in these study 334 camels from 9 herds were tested and the result showed 18.6% of camels were seropositive. (Carbonero et al., 2015) stated that the true seroprevalence and the herd prevalence of C. burnetii from dairy cattle farms in Ecuador were 12.6% and 46.9% respectively involving 2,668 dairy cows from 386 herds. de Oliveira et al. (2018) Conducted an investigation in determining the seroprevalance of C. burnetii in dairy goats with a history of reproductive disorders in Brazil and this study involves 321 dairy goats and the result revealed major cause of the reproductive disorder was due to C. burnetii infection where 55.1% of the tested animals were seropositive for C. burnetii in this investigation. Q fever has severe economic importance globally but there is shortage of information about current seroprevalence and prevalence of Q fever in Tropics especially in Malaysia. The status of Q fever prevalence in Malaysia is not yet clear and therefore is a need for further investigation in order to have the true prevalence of Q fever in all states of Malaysia.

			 

			Bluetongue was first described in 1905 among merino wool sheep in South Africa and the disease is caused by Bluetongue virus (BTV) a member of the genus orbivirus and this virus duplicates in wild and domestic ruminants affecting subclinical to fatal symptoms (Sperlova and Zendulkova, 2011). All ruminants are prone for BTV infection but the disease is most common in sheep where the incubation period is approximately a week with a range of 2-10 days and the typical clinical signs of this disease are fever, hyperptyalism, nasal discharge, hyperaemia, oedema and ulceration of the oral mucosa (Rushton and Lyons, 2015). A study was carried out by Joarder et al. (2013) to determine the seroprevalence of BTV infection among small ruminants in north eastern Indian state where a total of 313 small ruminants were screened and the result showed that the prevalence of BTV infection were 58.82% and 31.79% in sheep and goats respectively. Sharma et al. (2016) stated that the overall BTV seroprevalence among domestic ruminants which includes 133 cattle, 314 goats and 481 sheep from Grenada, Spain were 78.4%. Khezri et al. (2013) described that out of 756 samples collected from sheep in west and northwest regions of Iran, 40.87% of the samples were seropositive towards BTV infection where the rate of positivity in sheep in west and northwest were 46.10% and 33.75%, respectively. Recent study in Malaysia by Peter et al. (2018) on seroprevalence of BTV infection among 100 goats from selected small ruminant farms in Selangor, Malaysia found there were no (0%) seropositive towards BTV infection. Matos et al. (2016) carried out an epidemiology study of Bluetongue outbreak in a sheep flock in Brazil and the result showed seroprevalence of BTV infection was 80%. BTV infection among ruminants will cause severe economic loss globally and this disease is re-emerging in many countries and therefore current and updated seroprevalence and prevalence of BTV among ruminants in Tropics region especially in Malaysia need to be investigate critically as currently there is shortage of information about this infection.

			 

			Schmallenberg virus (SBV) infection is a newly emerging infectious disease of ruminants in Europe which spreads through biting midges (Culicoides spp) and mosquitoes. The “Schmallenberg virus’’ is an enveloped, negative-sense, segmented, single-stranded RNA virus which belongs to the Bunyaviridae family of virus and cause diseases in ruminants (Saeed et al., 2001). To date the SBV-genome or specific antibodies were pre-dominantly noticed in ruminants specifically cattle, sheep, goats, bison, moose, alpacas, buffalos, horses, fallow deer, roe deer and red deer. This disease has no zoonotic potential (Ducomble et al., 2012). According to Garigliany et al. (2012) stated that in diseased adult ruminants with SBV might remain as asymptomatic or display undefined mild clinical signs which are fever, diarrhoea, reduced milk production and severe foetal malformations. The affected animals which include sheep, cattle and goats may exhibit clinical signs such as pyrexia, diarrhea, and drastic decreased milk production for milking animals and for reproductive system clinical signs of still births are observed in all three species as well as for congenital malformations. The severe reproductive effects can be seen in the affected dams are premature births, stillbirth or the birth of severely malformed offspring where congenital malformations including scoliosis, torticollis, kyphosis, lordosis, hydrocephalus, arthrogryposis, ankylosis, brachygnathi and hypoplasia of the cerebellum can be observed (Kitano et al., 1994). Abi-Rizk et al. (2017) conducted a study to determine the seroprevalence of Schmallenberg virus (SBV) infection among 750 Lebanese sheep in Lebanon and 122 animals were seropositive to SBV infection where the result indicated that herd-level and animal-level seroprevalence were 53.33% and 16.26% respectively. Helmer et al. (2016) conducted a detailed seroprevalence study of Schmallenberg virus infection in goats and sheep flocks in Germany where a total of 130 small ruminant flocks involving 3779 female sheep and goats (>1 year) in 13 German federal states were sampled during the survey. The result of the study revealed the herd seroprevalence of SBV infection for all 130 flocks tested was 53.3% with the median in a range from 0% to 100%. Elbers et al. (2012) described a study that was conducted to determine the seroprevalence of SBV infection among dairy cattle in Netherlands where the aim of the study is to detect past exposure to SBV among dairy cattle in Netherlands. In this study a total of 1,123 serum samples were collected from dairy cattle and were tested for antibodies against SBV by using a virus neutralization test and the seroprevalence detected was 72.5%. Knowledge specifically related to SBV infection is very limited or till date there are not any available data in the Tropics region particularly in Malaysia where the clinical cases involving reproductive system in ruminants need to be screen towards SBV infection. The observed suspected clinical cases involving reproductive system in ruminants need to be screen against SBV infection to avoid underestimation of the true rate of infection. Therefore, serodiagnostic studies are needed to detect past exposure to SBV in ruminant populations in the Tropics region particularly in Malaysia as till date there is no any study was done or carried out to determine the seroprevalence of SBV infection. There is a need for further investigation in Malaysia to indicate whether the disease in known in Malaysia as this disease is a newly emerging disease among ruminant livestock. 

			 

			Therefore, it is important to have current seroprevalance status of common small ruminants’ bacterial and viral diseases in tropics focusing in Malaysia where a holistic of current status essential to be study and known.
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Abstract | Livestock industries are important for economic development in developing countries where small ruminant
production is an important and viable sub part of animal industries in Asia. Small ruminant production systems are
complex where livestock industries show a vital role in economic development and play a major role in the life of farmers
in developing countries. Small ruminant industry has been facing devastating economic losses from major outbreaks
of transboundary animal diseases and zoonosis potential such as Brucella, Caseous Lymphadenitis (CLA), Contagious
Ecythma (orf), Caprine Arthritis Encephalitis (CAE), Coxaella burnetti (Q_fever), Schmallenberg infection (SBV)
and Bluetongue. These diseases have become an international nuisance as all regions around the world and particularly
in tropic regions can be considered potential risk. Occurrences of these diseases will cause obstacles in the main
production of the farm and livestock and need to give detail emphasis to upgrade the herd health programme and uplift
disease monitoring programme to enhance biosecurity in ruminant livestock industry particularly in small ruminant.
Currently Malaysian Agriculture plan is to uplift and enhance the ruminant production for food security and safety
of the country. Therefore, it is important to have current seroprevalance status of common small ruminants’ bacterial
and viral diseases in tropics focusing in Malaysia where a holistic of current status essential to be study and known.
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INTRODUCTION may also infect other ruminants and marine mammals
(Lopes and Haddad, 2010). The incubation period is

Brucellosis is one of the most important economic and  extremely variable typically 2-4 weeks and can be 1 week
welfare bacterial diseases in goats and sheep and is to 2 months or longer (Corbel, 2006). Clinical signs are
under a national eradication program globally (Coelho abortion, prenatal mortality, still birth and reduction in
et al., 2007). The disease has also called Malta fever, goat milk yield (Agab, 1997). Pathogenicity of five Brucella
fever, undulant fever and cow, goat, pig and man fever species that affects humans has been confirmed are B.
(Bamaiyi et al., 2010). Brucella are facultative intracellular  melitensis, B. abortus, B. suis, B. canis and B. marina. The
gram-negative cocco-bacilli, non-capsulated and non- disease in humans is affected mainly by B. melitensis as
spore-forming (Seleem et al., 2010). The disease affects the most pathogenic species followed by B. Suis. For B.
cattle, swine, sheep, goats, camels, equines, and dogs. It aborzus it is considered as the mildest type of brucellosis
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