


Detection of Bluetongue virus antibody in small ruminants in Gujarat state


ABSTRACT
Bluetongue (BT) is an economically significant, non-contagious, arthropod-borne viral disease of domestic and wild ruminants, transmitted primarily by Culicoides midges. The disease is endemic in tropical and subtropical regions, including large parts of India, and poses serious challenges to livestock productivity due to high morbidity, mortality, reproductive losses and trade restrictions. The present study investigated the seroprevalence of bluetongue virus (BTV) antibodies in small ruminants across different regions and districts of Gujarat using two serological assays: the indirect enzyme-linked immunosorbent assay (i-ELISA) and the agar gel immunodiffusion (AGID) test. A total of 1140 serum samples from sheep and goats were collected from 13 districts representing five major agro-climatic regions of the state. Overall seroprevalence was 30.26% by i-ELISA and 21.05% by AGID, with i-ELISA consistently detecting a higher number of positive samples. Regional seroprevalence varied, with the highest rates recorded in Saurashtra and South Gujarat and the lowest in North Gujarat. District-wise prevalence ranged from 20.93% to 38.89% (i-ELISA) and 13.95% to 34.78% (AGID). Breed- and age-wise analyses revealed higher seropositivity in indigenous breeds and in animals above three years, suggesting cumulative exposure to circulating BTV. Goats exhibited seroprevalence rates of 31.44% (i-ELISA) and 22.13% (AGID), with substantial regional and breed variation. Animals with a previous history of abortion showed higher seropositivity, reinforcing the association between BTV infection and reproductive losses. Comparison of the two diagnostic tests indicated that i-ELISA was more sensitive, identifying 105 additional positive samples not detected by AGID; AGID exhibited 69.57% sensitivity and 100% specificity relative to i-ELISA. The study confirms widespread exposure of small ruminants to BTV in Gujarat and highlights the superiority of i-ELISA for surveillance. These findings underscore the need for continuous monitoring and strengthened vector control strategies to mitigate the impact of bluetongue on livestock health and productivity.
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INTRODUCTION
Bluetongue (BT) is an infectious, non-contagious, insect borne disease caused by Bluetongue virus (BTV). It is transmitted by arthropods of the genus Culicoides and mostly prevalent in tropical, semitropical and temperate regions of the world (Tabachnick, 2004). BTV is endemic between approximately 45 to 53°N and 35°S, including areas of North and South America, Africa, the Indian subcontinent, and Australia. There are 26 BTV serotypes, identified by the specificity of interactions between the outer capsid (particularly protein VP2) and the neutralizing antibodies generated during infection of the host (Maan et al.2011). Goat is considered sub-clinical reservoir for BTV and potential source of virus for sheep and other animals (Luedke and Jones 1984). Seroprevalence of BTV has been reported in goats from many parts of India (Sreenivasulu et al., 2004; Ravishankar et al., 2005; Biswas et al., 2010). 
Since the domestic’s ruminants are the part and parcel of the livestock industry, the disease is a major threat to this industry. The economic losses due to BT are attributed to high morbidity, mortality, abortion, foetal death and deformities as well as milk, meat and fleece losses. Tatem et al. (2003) reported that the economic impact of BT was in the order of 3 billion USD per year worldwide. Therefore, BT has been placed under list A by the World Organization for Animal Health i.e., Office International des Epizooties (OIE) (Alexander et al., 1996 and OIE, 2000) and represents a major barrier to international trade in animals and some animal products. Now, the disease has been included in the multi-species list of notifiable diseases by the OIE because of its substantial economic impact and potential for rapid spread. Seroprevalence has been considered as an important tool to study the distribution and gravity of a disease (Mehrotra and Shukla, 1990). Serological tests are the faster means of assessing the prevalence of viral infection like bluetongue. Hence, these tests are used to analyses the infection status of the ruminants in an area for epidemiological investigation (Sreenivasulu and SubbaRao, 1999). The Sero-survey spread over different geographical areas would help in understanding the distribution and epidemiology of the disease which in turn will be of great help to contain the malady (Krishna et al., 2001).
MATERIAL AND METHOD 
A total of 1140 Serum samples of small ruminants were collected from various places of Gujarat state. Approximately 10 ml of blood was collected from individual animal aseptically from jugular vein using plain vaccutainer (BD vaccutainer serum, BD franklin Lakes, NJ USA). The vaccutainer tubes were kept in slanting position at room temperature for two hours and centrifuged at 3000 rpm for 10 minutes. The separated serum was collected in screw capped plastic vial and heat inactivated at 56 oC for 30 minutes. The sera were stored at –20 oC temperature till further use.  
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[image: ][image: ]Fig. 1 Map of Gujarat Showing location from where serological study of BTV was carried. 

Fig. 2 & 3 Collection of blood Sample from sheep and goat.
Indirect Enzyme Linked Immuno Sorbent Assay (i-Elisa)
BTV i-ELISA kits developed at Bluetongue Virus Laboratory, IVRI, Mukteshwar were made available for the detection of BTV group specific antibodies in sheep and goat serum. The test was performed as per the standard protocol manual supplied with the kit. 
Bluetongue Agar Gel Immunodiffusion (AGID) Test (BT-AGID) 
The Bluetongue virus (BTV) antibody test kits were made available by courtesy of Dr. M.M. Jochim, Veterinary Diagnostic Technology Incorporation, USA.  The protocol described by Pearson and Jochim (1979) was followed for BT-AGID test.
RESULTS AND DISCUSSION
Out of 1140 sera screened, 345 and 240 were positive yielding 30.26 and 21.05 per cent overall seroprevalence by i-ELISA and BT-AGID test, respectively. In contrast to the present findings, Bhanuprakash et al. (2008) and Das et al. (1997) reported higher rate i.e., 56.80 per cent and 63.60 per cent seroprevalence from Northern India and Rajasthan respectively, whereas Chauhan et al. (2004) and Patel (2010) reported 33.62 per cent and 34.03 per cent from Gujarat, respectively. Similarly, Bhalodiya (2000) also reported higher rate of seroprevalence (75.14 per cent) by i-ELISA. The higher rate of seroprevalence in enzootic areas than in endemic free zones was reported by Hafez and Ozawa (1973). Similar observations were also made by Sharma et al. (1985) and Prasad et al. (1987) in Rajasthan and Haryana, respectively. Sreenivasulu and Subba Rao (1999) reported 42.31 per cent seroprevalence in Andhra Pradesh, while Dayakar et al. (2001) observed 71.43 per cent seroprevalence in three states of South India, with 65.19 per cent in Andhra Pradesh, 79.50 per cent in Karnataka and 80.95 per cent prevalence in Tamil Nadu using c-ELISA.
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Fig. 4 AGID showing positive result in stained gel.
A: BTV reference antigen
1,3,5: BTV reference antiserum
2,4,6: Test serum samples
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Fig. 5 Plate showing results of BTV by i-ELISA.
Wells A1, A2, B1, B2: conjugate control
Wells C1, C2, D1, D2: positive control
Wells E1, E2, F1, F2: negative control
Wells G1, G2, H1, H2: negative blank
Wells A3-H1:test serum samples in vertical duplicate
In regionwise, 33.07 and 21.26 per cent seroprevalence recorded in Saurashtra, 32.93 and 20.73 per cent in Kachchh, 31.51 and 23.28 per cent in South Gujarat, 30.99 and 21.13 per cent in Middle Gujarat and 28.93 and 20.53 per cent in North Gujarat by i- ELISA and BT-AGID test, respectively. The highest seroprevalence of 33.08 and 23.29 per cent was recorded in Saurastra and South Gujarat by i-ELISA and BT-AGID test, respectively. The lowest of 28.93 and 20.53 per cent was recorded in North Gujarat by i-ELISA and BT-AGID test, respectively. Patel (2004) and Chauhan et al. (2004) recorded the similar seroprevalence in North Gujarat and Saurashtra. However, they reported the higher rate of seroprevalene in South Gujarat (75.86%)) and Central Gujarat (74.47 %) and lower rate (37.31 %) in Kachchh regions. There were large variations among the different regions in the distribution of the samples. Most of the samples were collected from the northern part of the state and remaining samples were tested from other regions Gujarat. Therefore, significant variable findings in the prevalence across regions might be observed.
The samples were screened from 13 districts of Gujarat and all the districts revealed the presence of BTV antibodies ranging from 20.93 per cent and 38.89 per cent by i-ELISA and 13.95 per cent to 34.78 per cent by BT-AGID test.  In i-ELISA, the highest and lowest seroprevalence was recorded in Rajkot (38.89 %) and Bharuch (20.93 %), respectively. However, in BT-AGID, the highest and the lowest seroprevalence were recorded in Valsad (34.78 %) and Bharuch (13.95 %) districts. Similar trend of variations was also observed in earlier studies (Chauhan et al., 2004, Chandel et al., 2004 and Patel, 2010). The variation observed in seroprevalence may be due to the variation in sample size as well as variation in species of animals screened for the BTV antibodies. The discrepancies observed in districtwise seroprevalence might be due to the variation in sample size as well as variation in species of animals screened for the BTV antibodies.
The rates of seroprevalence were 19.04 and 28.07 per cent by BT-AGID and i-ELISA, respectively. Chandel et al. (2004) and Hinsu (1998) recorded slightly higher rate of 24.66 and 24.56 per cent seroprevalence using AGID; whereas, Bhalodiya (2000) and Patel (2010) reported higher rate of seroprevalence of 63.33 per cent and 39.26 per cent   by i-ELISA, respectively. However, lower seroprevalence rate of 3.31 per cent (Saini et al., 1992) and 15.85 per cent (Govindarajan et al., 2002) by AGID was also been reported. The higher rate of seroprevalence 76.44 per cent in Iran (Hasanpour et al., 2008), 73.80 per cent in Tamilnadu (Balamurugan et al., 2008), 63.16 per cent in Gujarat (Hinsu et al., 2000), 70.40 per cent in Rajasthan (Mishra et al., 1998) and 84.90 per cent in Pakistan (Akhtar et al., 1995) were recorded.
The serum samples from five different regions viz., Central Gujarat, Kachchh, Saurashtra North Gujarat and South Gujarat were also analysed to find out regionwise seroprevalence of BTV. Out of the five regions under study, the highest positivity was recorded in Central Gujarat region by both i-ELISA and BT-AGID test (42.86 and 35.71 %, respectively), followed by 34.55 and 20.00 per cent in Kachchh, 27.03 and 5.11 per cent in Saurashtra 26.52 and17.92 per cent in North Gujarat and 21.43 and 21.43 per cent in South Gujarat. Conversely, Chauhan et al. (2004) reported higher rate of seroprevalence i.e., 47.71 per cent and 32.55 per cent in Saurashtra and North Gujarat, respectively. Patel (2010) has also reported higher rate of seroprevalence form Saurashtra (40.81 %) followed by North Gujarat (38.91 %) and Kachchh (39.47 %).
Nine districts of Gujarat were included for investigation in the current study. In i-ELISA, the highest seroprevalence was recorded in Ahmedabad (44.45  %) and the lowest in Jamnagar (15.79) districts, while in other districts the rate of seroprevalence was 40.00 and 40.00 per cent in Kheda,  38.89 and 22.22 per cent in Rajkot  34.55 and 20.0 per cent in Kachchh, 28.04 and 18.69 per cent  in Banaskantha,  22.73 and 18.18 per cent in Mehsana,  21.43 and 21.43 per cent in Navsari and  20.93 and 13.95 per cent in Patan by i-ELISA and BT-AGID test, respectively. These data are in accordance with those of Chandel et al. (2004) and Chauhan et al. (2004). The discrepancies   in results may be attributed to various factors like sample numbers, season of collection, age, sex of animal and agro-climatic conditions of the districts etc. 
Amongst the six breeds of sheep studied, the rate of seroprevalence was highest in Dumma (33.33 %) and lowest in crossbred (20.83 %) by i-ELISA. By BT-AGID highest in Marwadi (20.00 %) and lowest in Cross bred (12.50 %). Patel (2004) and Chauhan et al. (2004) observed higher seroprevalence in crossbred, followed by Patanwadi and Marwari (13.51 %). Similar to present results, Mishra et al. (1998), Hinsu et al. (2000) and Bhalodiya (2000) found native sheep more susceptible than crossbred sheep for BTV infection. Nevertheless, higher rate of seroprevalence in crossbred than indigenous has been reported by Sreenivasulu and Subba Rao (1999).  
Sera were tested from three age groups viz., 1 to 2 years, 2 to 3 years and > 3 years. Age wise, incidence of seroprevalence observed in the age group of > 3 years was 29.62 and 20.83 per cent followed (26.53 and 17.69 %) in age group of 2 to 3 years and (25.00 and 13.89 %) 1 to 2 years of age groups in i-ELISA and BT-AGID test respectively, which is similar to the findings of Chandel et al. (2004) and Chauhan et al. (2004). In contrast, Prasad et al. (1987) reported higher rate of seroprevalence in hogget of one years of age. Similarly, Sreenivasulu and Subba Rao (1999) also recorded a higher rate in sheep of six months to two years of age. Further, Bhalodiya (2000) recorded seroprevalence rate of 67.34 and 75.51 per cent in age group of 2 to 4 years by AB-ELISA and i-ELISA, respectively, which is higher than any other age group studied. 
Seroprevalence in cases with previous history of abortion
An attempt was made to analyse the data on abortion cases in sheep. A total of 166 sheep sera from previous history of abortion were tested. Out of these samples, 49 (29.51 %) and 33 (19.87 %) were found positive by i-ELISA and BT-AGID test, respectively. In contrast to present finding, Chauhan (2004) observed 70.00 per cent and Agrwal (2009) 71.42 per cent rate of seroprevalence in sheep. A very high rate of seroprevalence (86.2 %) in aborted exotic ewes compared to 17.2 per cent in indigenous sheep has been reported by Prasad et al. (1987). BTV infection in pregnant ewes causes abortion; the virus has also been isolated from placenta of aborted ewes and aborted foetuses (Anderson and Jensen, 1969).
Seroprevalence in Goat
A total of 345 sera from goats were tested by BT-AGID and i-ELISA with seroprevalence rates of 22.13 and 31.44 per cent, respectively, which is in contrast to the report of Chauhan et al. (2004) who reported higher rate of 50.92 and 70.33 per cent seroprevalence by BT-AGID and c-ELISA, respectively. This is also in contrast to findings of Hinsu et al. (2000) who reported 93.36 per cent seroprevalence in goats from Gujarat state. Higher rate of seroprevalence was observed by Naresh and Prasad (1995) with 64.00 per cent in Haryana, 67.34 per cent in Himachal Pradesh and 88.33 per cent in Rajasthan. Reddy and Hafeez (2008) and Sonawane et al. (2008) also reported higher rates of seroprevalence 71.40 to 85.70 per cent and 74.84 per cent in Andhra Pradesh and Rajasthan, respectively. Lower seroprevalence rates were reported by various workers with 1.44 per cent in Punjab (Sodhi et al., 1981), 7.78 per cent in Tamilnadu (Govindarajan et al., 2002). The findings of Ingle et al. (2008) and Prasad et al. (1998) with 27.95 per cent in Nagpur and 38.00 per cent in Rajasthan are more or less in agreement with present findings. 
Out of the five regions under study, the highest positivity by i-ELISA and BT-AGID was recorded in Saurashtra region (35.56 %) and South Gujarat (23.48 %), respectively. Kachchh and Central Gujarat recorded the lowest seroprevalence of 29.62 per cent and 19.53 per cent by i-ELISA and AGID test, respectively. Variable rate of seroprevalence in goats from various districts of different regions of Gujarat state has also been reported by Chauhan et al. (2004), Agrwal (2009) and Patel (2010).  
Out of the12 different districts from where serum samples were collected, all the 12 districts revealed the presence of BTV group specific antibodies in goats with an average of 22.13 and 31.44 per cent, respectively by BT-AGID and i-ELISA. The rate of seroprevalence was highest in Patan (42.55 and 29.79 %) and lowest in Bharuch   districts (20.93 and 13.95 %) by     i-ELISA and BT-AGID test, respectively. While, Patel (2010) recorded the highest seroprevalence in Sabarkantha, (60.00 %) and minimum in Mehsana (43.75 %). Similarly, Chauhan et al. (2004) reported 66.66 per cent seroprevalence in Sabarkantha district.
The highest seroprevalence was recorded in Mehsani breed by both i-ELISA (34.26 %) and BT-AGID test (25.10 %), respectively, whereas the lowest seroprevalence was recorded in Zalawadi (24.59 %) and Gohilwadi (16.67 %) breeds by i-ELISA and BT-AGID test, respectively. In contrast to present finding Patel (2010) reported higher seroprevalence in Kachchhi breed (56.25 %) and lowest in Mehsani breed (48.14 %).
To have data on agewise seroprevalence, sera were also tested from three different age groups viz., 1 to 2 years, 2 to 3 years and > 3 years. Incidence of seroprevalence recorded in the age group of > 3 years was 33.11 and 24.94 per cent followed 29.46 and 18.75 per cent in age group of 2 to 3 years and 26.56 &14.06per cent   in age group of 1 to 2 years by i-ELISA and BT-AGID test, respectively. Our findings also corroborate the findings of Chauhan et al. (2004) and Chandel et al (2004) who also reported the higher rate of seroprevalence in the age group of > 3 years followed by 2-3 years and 1-2 years. This might be due to the frequent exposure of animals to the virus present in the nature.  
It is evident from the current data that the rate of seroprevalence increased with the increase in the age of goats. However, in contrast to the present findings, Sreenivasulu and Subba Rao (1999) observed the higher rate of seroprevalence in age groups of 1 to 2 years (50.00 %), followed by two years and above (46.93 %) and six months to one year (22.22 %). 
Seroprevalence in cases with previous history of abortion
An attempt was made to analyse the data on abortion cases in goats. A total of 389 goat sera from previous history of abortion were tested. Out of these samples, 148 (38.05 %) and 88 (22.62 %) were found positive by i-ELISA and BT-AGID test, respectively. In contrast to present finding, Chandel (1996) found 80.00 per cent seroprevalence, Chauhan (2004) 78.18 per cent and Agrwal (2009) 57.14 per cent seroprevalence in goats.  Ataseven et al. (2006) found 14.5 per cent seropositivity of agents causing abortion in local goat breeds in Eastern and South-eastern Anatolia, Turkey.
COMPARISION OF THE SENSITIVITY OF AGID TEST AND ELISA 
Two major assays for detecting antibodies to BTV are the AGID and the ELISA. The AGID test remains most common method for the detection of group specific anti-BTV antibodies in animal sera. Although, the test is simple and rapid to perform, it may be difficult to interpret, not quantitative and has variable sensitivity and specificity, which requires a large amount of antigen and reference serum (Afshar et al., 1989 and Ward et al., 1995). The use of monoclonal antibodies (MAbs) against the BTV group specific protein VP7 in c-ELISA can overcome the problem of specificity (Anderson, 1984). 
Out of 1140 sera tested, 240 (21.05 %) and 345 (30.26 %) were found to be positive for BTV antibodies by BT-AGID and i-ELISA, respectively. i-ELISA detected 105 (9.21 %) more samples to be positive, which were negative in BT-AGID test. Hence, it proved to be a better test for the serodiagnosis of BT. This observation correlates the findings of Ben et al. (1995), Das et al. (1997) and Hinsu et al. (2000). The same observations were also made by Chandel et al. (2003) and Chauhan et al. (2004).
Overall, sensitivity and specificity of AGID were 69.57 and 100.00 per cent, respectively relative to i-ELISA, while overall agreement between both the tests was 90.78 per cent. These results are in accordance with the observations reported by Patel (2010) and Biswas (2005) in different species of animals.
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Table 1
	:
	Regionwise, districtwise, breedwise and agewise seroprevalence of BT in sheep

	Test
	i-ELISA
	BT-AGID

	Attributes
	No. of serum sample tested
	No. of  sample found positive
	Percentage
(%)
	No. of serum sample tested
	No. of  sample found positive
	Percentage
(%)

	Regions

	North Gujarat
	279
	74
	26.52
	279
	50
	17.92

	Kachchh
	55
	19
	34.55
	55
	11
	20.00

	Central Gujarat
	14
	06
	42.86
	14
	05
	35.71

	South Gujarat
	14
	03
	21.43
	14
	03
	21.43

	Saurashtra
	37
	10
	27.03
	37
	7
	18.92

	Total
	399
	112
	28.07
	399
	76
	19.04

	Districts

	Banaskantha
	214
	60
	28.04
	214
	40
	18.69

	Mehsana
	22
	05
	22.73
	22
	04
	18.18

	Patan
	43
	9
	20.93
	43
	6
	13.95

	Kachchh
	55
	19
	34.55
	55
	11
	20.00

	Kheda
	05
	02
	40.00
	05
	02
	40.00

	Ahmedabad
	9
	04
	44.44
	9
	03
	33.33

	Navsari
	14
	03
	21.43
	14
	03
	21.43

	Jamnagar
	19
	03
	15.79
	19
	03
	15.79

	Rajkot
	18
	07
	38.89
	18
	4
	22.22

	Total
	399
	112
	28.07
	399
	76
	19.04

	Breed

	Marwari
	130
	39
	30.00
	130
	26
	20.00

	Patanwadi
	181
	53
	29.28
	181
	36
	19.89

	Chokhla
	19
	4
	21.05
	19
	3
	15.79

	Cross Breed (P x R)
	24
	5
	20.83
	24
	3
	12.50

	N.D.
	39
	9
	23.08
	39
	7
	17.95

	Dumma
	6
	2
	33.33
	6
	1
	16.67

	Total
	399
	112
	28.07
	399
	76
	19.04

	Age

	1-2 year
	36
	9
	25.00
	36
	5
	13.89

	2-3 year
	147
	39
	26.53
	147
	26
	17.69

	> 3 year
	216
	64
	29.63
	216
	45
	20.83

	Total
	399
	112
	28.07
	399
	76
	19.04



	

Table 2.
	:
	Location wise seroprevalence of BT in sheep



	Location
	Sheep
	Positive by i-ELISA
	Sheep
	Positive by BT-ELISA

	LRS,  Sardarkrushinagar
	20
	06 (30.00)
	20
	04 (20.00

	Sidhpur – Rural Areas
	10
	01(10.00)
	10
	01(10.00)

	Sheep  breeding farm, Naliya
	03
	1(33.33)
	03
	1(33.33)

	Raiya, Dhanpura,  and Khimana
	12
	5(41.67)
	12
	3(25.00)

	Kamalpura, Deesa
	36
	8 (22.22)
	36
	4 (11.11)

	Chitroda, Banaskantha
	05
	2(40.00)
	05
	2(40.00)

	GSWDC, Lyzza
	23
	08(34.78)
	23
	04(17.39)

	GSWDC, Mankuwa
	29
	10(34.48)
	29
	6 (20.69)

	GSWDC, Aseda
	45
	12(26.67)
	45
	07(15.56)

	Sheep Breeding Farm, Patan
	33
	08(24.24)
	33
	05(15.15)

	Patanakuwa, Ahmedabad
	9
	04 (44.44)
	9
	03 (33.33)

	Khathalal, Kheda
	05
	2 (40.00)
	05
	2 (40.00)

	Kant Panjarapole
	38
	13 (34.21)
	38
	08 (21.05)

	Dantiwada Panjarapole
	13
	01(7.69)
	13
	01(7.69)

	Moriya, Banaskantha
	21
	05 (23.81)
	21
	05 (23.81)

	Navsari – Rural Areas
	14
	03(21.43)
	14
	03(21.43)

	Mehsana – Rural Areas
	22
	05(22.73)
	22
	04(18.18)

	Jamnagar – Rural Areas
	19
	03(15.79)
	19
	03(15.79)

	Sheep Breeding Farm, Morabi
	18
	7(38.89)
	18
	4(22.22)

	College, Clinics
	24
	8(33.33)
	24
	6(25.00)

	Total:- 
	399
	112(28.07)
	399
	76 (19.05)


	


Table 3.
	:
	Location wise seroprevalence of clinically normal cases of sheep

	Location
	Sheep
	Positive by
i-ELISA
	Sheep
	Positive by BT-ELISA

	LRS, Sardarkrushinagar
	53
	14 (26.42)
	53
	12 (22.64)

	Sidhpur – Rural Areas
	30
	08(26.67)
	30
	08(26.67)

	Shikariya, Dantiwada
	07
	2(28.57)
	07
	1 (14.29)

	Goat Farm, Valiya Bharuch
	33
	05(15.15)
	33
	04 (12.12)

	Sheep breeding Farm, Naliya
	22
	08(36.36)
	22
	06(27.27)

	Chitroda, Banaskantha
	8
	3(37.50)
	8
	2(25.00)

	RBRU, Anand
	25
	06 (24.00)
	25
	06 (24.00)

	Kant Panjarapole
	12
	2(16.67)
	12
	04(33.33)

	Dantiwada Panjarapole
	28
	6(21.43)
	28
	6(21.43)

	Moriya, Banaskantha
	09
	3(33.33)
	09
	3(33.33)

	Navsari – Rural Areas
	13
	2(15.38)
	13
	3(23.08)

	Mehsana – Rural Areas
	36
	8(22.22)
	36
	6(16.67)

	Jamnagar – Rural Areas
	32
	6(18.75)
	32
	5(15.63)

	Junagadh – Rural Areas
	08
	02 (25.00)
	08
	02 (25.00)

	Raiya, Dhanpura and Khimana
	14
	04(28.57)
	14
	03(21.43)

	Kamalpura, Deesa
	12
	03(25.00)
	12
	01(8.33)

	Bhakhar, dantiwada
	05
	01(20.00)
	05
	02(40.00)

	Mahuda, Kheda
	05
	02(40.00)
	05
	02(40.00)

	Total :-
	233
	63 (27.04)
	233
	43 (18.45)



	



Table 4
	:
	Location wise seroprevalence in cases with previous history of abortion in sheep

	Location
	Sheep
	Positive by
i-ELISA
	Sheep
	Positive by BT-ELISA

	LRS, Sardarkrushinagar
	17
	7 (41.18)
	17
	5 (29.41)

	Sidhpur – Rural Areas
	17
	12 (70.59)
	17
	6 (35.29)

	Shikariya, Dantiwada
	03
	01 (33.33)
	03
	01 (33.33)

	Bhakhar, Dantiwada
	09
	4 (44.44)
	09
	2 (22.22)

	Valsad – Rural Areas
	23
	8 (34.78)
	23
	8 (34.78)

	Goat Farm, Valiya Bharuch
	10
	04 (40.00)
	10
	02 (20.00)

	Junagadh – Rural Areas
	10
	4 (40.00)
	10
	1(10.00)

	RBRU, Anand
	17
	3 (17.65)
	17
	1  (5.88)

	Sheep breeding farm, Naliya
	05
	0 (00.00)
	05
	0 (00.00)

	Raiya, Dhanpura,and Khimana
	23
	5(21.74)
	23
	2 (8.70)

	Kamalpura, Deesa
	10
	2(20.00)
	10
	1(10.00)

	Chitroda, Banaskantha
	03
	01(33.33)
	03
	01(33.33)

	Mahuda, Kheda
	07
	2 (28.57)
	07
	1 (14.29)

	Baldhana, Ahmedabad
	20
	6(30.00)
	20
	4(20.00)

	Patanakuwa, Ahmedabad
	03
	1 (33.33)
	03
	1 (33.33)

	Khathalal, Kheda
	5
	01 (20.00)
	5
	01 (20.00)

	Anand – Rural Areas
	46
	17 (36.96)
	46
	09 (19.57)

	Kant Panjarapole
	13
	03 (23.08)
	13
	01 (7.69)

	Dantiwada Panjarapole
	08
	04(50.00)
	08
	02(25.00)

	Moriya, Banaskantha
	07
	01 (14.29)
	07
	01 (14.28)

	Navsari – Rural Areas
	53
	24 (45.28)
	53
	14 (26.42)

	Mehsana – Rural Areas
	40
	18 (45.00)
	40
	12 (30.00)

	Jamnagar – Rural Areas
	40
	20 (50.00)
	40
	12 (30.00)

	Total :-
	166
	49(29.51)
	166
	33(19.87)



	Table 5
	:
	Regionwise, districtwise, breedwise and agewise seroprevalence of BT in goats

	Test
	i-ELISA
	BT-AGID

	Attributes
	No. of serum sample tested
	No. of  sample found positive
	Percentage
(%)
	No. of serum sample tested
	No. of  sample found positive
	Percentage
(%)

	Regions

	North Gujarat
	364
	112
	30.77
	364
	82
	22.53

	Kachchh
	27
	08
	29.62
	27
	6
	22.22

	Central Gujarat
	128
	38
	29.69
	128
	25
	19.53

	South Gujarat
	132
	43
	32.58
	132
	31
	23.48

	Saurashtra
	90
	32
	35.56
	90
	20
	22.22

	Total
	741
	233
	31.44
	741
	164
	22.13

	Districts

	Banas Khantha
	241
	66
	27.39
	241
	50
	20.75

	Mehsana
	76
	26
	34.21
	76
	18
	23.68

	Patan
	47
	20
	42.55
	47
	14
	29.79

	Kachchh
	27
	08
	29.63
	27
	6
	22.22

	Anand
	88
	26
	29.55
	88
	16
	18.18

	Kheda
	17
	5
	29.41
	17
	4
	23.52

	Ahmedabad
	23
	7
	30.43
	23
	5
	21.74

	Valsad
	23
	08
	34.78
	23
	08
	34.78

	Navsari
	66
	26
	39.39
	66
	17
	25.76

	Bharuch
	43
	09
	20.93
	43
	06
	13.95

	Jamnagar
	72
	26
	36.11
	72
	17
	23.61

	Junagadh
	18
	6
	33.33
	18
	3
	16.66

	Total
	741
	233
	31.44
	741
	164
	22.13

	Breed

	Mehsani
	251
	86
	34.26
	251
	63
	25.10

	Surati
	209
	69
	33.01
	209
	47
	22.49

	Gohilwadi
	12
	3
	25.00
	12
	2
	16.67

	Zalawadi
	61
	15
	24.59
	61
	13
	21.31

	Kuchchi
	27
	7
	25.93
	27
	6
	22.22

	N.D.
	181
	53
	29.28
	181
	33
	18.23

	Total
	741
	233
	31.44
	741
	164
	22.13

	Age

	1-2 year
	64
	17
	26.56
	64
	09
	14.06

	2-3 year
	224
	66
	29.46
	224
	42
	18.75

	> 3 year
	453
	150
	33.11
	453
	113
	24.94

	Total
	741
	233
	31.44
	741
	164
	22.13




	


Table 6
	:
	Location wise seroprevalence of BT in goats



	Location
	Goat
	Positive by i-ELISA
	Goat
	Positive by AGID

	LRS,  Sardarkrushinagar
	70
	21 (30.00)
	70
	17 (24.29)

	Sidhpur – Rural Areas
	47
	20 (42.55)
	47
	14(29.79)

	Shikariya, Dantiwada,
	10
	03 (30.00)
	10
	02 (20.00)

	Bhakhar,  Dantiwada,
	14
	5 (35.71)
	14
	4 (28.57)

	Valsad – Rural Areas
	23
	8 (34.78)
	23
	8 (34.78)

	Goat Farm, Valiya Bharuch
	43
	09 (20.93)
	43
	06 (13.95)

	Junagadh – Rural Areas
	18
	6 (33.33)
	18
	3 (16.67)

	RBRU, Anand
	42
	9 (21.43)
	42
	7 (16.67)

	Sheep  breeding farm, Naliya
	27
	8 (29.63)
	27
	6(22.22)

	Raiya, Dhanpura,  and Khimana
	37
	9(24.32)
	37
	5(13.51)

	Kamalpura, Deesa
	22
	5(22.73)
	22
	2(09.09)

	Chitroda, Banaskantha
	11
	04 (36.36)
	11
	03 (27.27)

	Mahuda, Kheda
	12
	4 (33.33)
	12
	3 (25.00)

	Baldhana, Ahmedabad
	20
	6(30.00)
	20
	4(20.00)

	Patanakuwa, Ahmedabad
	03
	1 (33.33)
	03
	1 (33.33)

	Khathalal, Kheda
	5
	01 (20.00)
	5
	01 (20.00)

	Anand – Rural Areas
	46
	17 (36.96)
	46
	09 (19.57)

	Kant Panjarapole
	25
	05 (20.00)
	25
	05 (20.00)

	Dantiwada Panjarapole
	36
	10(27.78)
	36
	08(22.22)

	Moriya, Banaskantha
	16
	04 (25.00)
	16
	04 (25.00)

	Navsari – Rural Areas
	66
	26 (39.39)
	66
	17 (25.76)

	Mehsana – Rural Areas
	76
	26 (34.21)
	76
	18 (23.68)

	Jamnagar – Rural Areas
	72
	26 (36.21)
	72
	17 (23.61)

	Total:-
	741
	233(31.44)
	741
	164(22.13)


	


Table 7
	:
	Location wise seroprevalence of BT in clinically normal cases of goats


	Location
	Goat
	Positive by i-ELISA
	Goat
	Positive by BT-ELISA

	LRS, Sardarkrushinagar
	20
	06(30.00)
	20
	06(30.00)

	Chitroda, Banaskantha
	05
	2(40.00)
	05
	2(40.00)

	GSWDC, Lyzza
	10
	04(40.00)
	10
	02(20.00)

	GSWDC, Mankuwa
	10
	07(70.00)
	10
	05(50.00)

	GSWDC, Aseda
	40
	11(27.50)
	40
	06(15.00)

	Sheep Breeding Farm,Patan
	25
	06(24.00)
	25
	03(12.00)

	Kant Panjarapole
	20
	4(20.00)
	20
	1(05.00)

	Dantiwada Panjarapole
	13
	1(7.69)
	13
	1(7.69)

	Moriya, Banaskantha
	06
	1(16.67)
	06
	0(0.00)

	Navsari – Rural Areas
	14
	3(21.43)
	14
	3(21.43)

	Mehsana – Rural Areas
	22
	5(22.73)
	22
	4(18.18)

	Jamnagar – Rural Areas
	19
	3(15.79)
	19
	3(15.79)

	Sheep Breeding Farm, Morabi,
	11
	04(36.36)
	11
	02(18.18)

	College, Clinics
	18
	06(33.33)
	18
	05(27.28)

	Total :-
	352
	85 (24.15)
	352
	76(21.59)



	


Table 8
	:
	Location wise seroprevalence of BT in cases with previous history of abortion in goats

	Location
	Goat
	Positive by i-ELISA
	Goat
	Positive by
BT-ELISA

	Sheep breeding farm, Naliya
	03
	1(33.33)
	03
	1(33.33)

	Raiya, Dhanpura and Khimana
	12
	5(41.67)
	12
	3(25.00)

	Kamalpura, Deesa
	36
	8 (22.22)
	36
	4(11.11)

	GSWDC, Lyzza
	13
	04(30.77)
	13
	02(15.38)

	GSWDC, Mankuwa
	19
	03(15.79)
	19
	01(5.26)

	GSWDC, Aseda
	05
	01(20.00)
	05
	01(20.00)

	Sheep Breeding Farm, Patan
	08
	02(25.00)
	08
	02(25.00)

	Patanakuwa, Ahmedabad
	9
	04 (44.44)
	9
	03 (33.33)

	Khathalal, Kheda
	05
	2 (40.00)
	05
	2 (40.00)

	Kant Panjarapole
	18
	9 (50.00)
	18
	7 (38.89)

	Moriya, Banaskantha
	15
	04 (26.67)
	15
	03 (20.00)

	Sheep Breeding Farm, Morabi
	07
	03(42.86)
	07
	02(28.57)

	College Clinics
	06
	02(33.33)
	06
	01(16.67)

	Total :-
	389
	148(38.05)
	389
	88(22.62)



Table 9 : Comparative evaluation of BT-AGID and i-ELISA for detection of BTV antibodies

	Test
	i-ELISA

	
	Positive
	Negative

	BT-AGID
	Positive
	240
	105

	
	Negative
	00
	795

	Sensitivity (%)
	69.57

	Specificity (%)
	100.00

	Overall agreement (%)
	90.78
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