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FREQUENCY OF OCCURANCE OF BRUCELLOSISIN GOATSIN LUDHIANA

DISTRICT OF PUNJAB STATE OF INDIA

ABSTRACT

We investigated the frequency of Brucellosis intgaa Ludhiana district of Punjab state
of India because it is of great public health congeet there is hardly any report in this
regard from this region recently. A total of 19Tws®w samples of goats from slaughter
houses were analyzed with RBPT, STAT, MAT and ELI®At of these, 31 goats were
positive for Brucellosis by one or more of thesggseAmong positives, 14 were detected
by RBPT, 17 by STAT, 21 by MAT, and 21 by ELISA; 4@mples were positive and
160 negative by all methods. ELISA and MAT detedtgghest number of samples
followed by STAT and RBPT. Frequency of Brucellasigoats in Ludhiana was found
to be 5.23% by RBPT and ELISA. This is alarmingsidaring the zoonotic potential of
the disease and high consumption of mutton and imitkis region. The mean titers of
anti-Brucella antibodies in goats were 36.666:32 by STAT and 49.1@0.47 by MAT,
with non-significant difference by ‘t’ test. ThuBrucellosis is prevalent in a small
proportion of goat population in Ludhiana and needgilar monitoring to enable
effective measures for its control.

Key words: Brucellosis, goats, frequency, epidemiology, MA®mpetitive ELISA.
Introduction

Brucellosis is an important zoonotic disease thases huge economic losses to the
livestock farmers and is of public health significa. It causes abortions, placentitis,

epididymitis, orchitis and reproductive lossesmmaals. Brucellosis is endemic in India
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and is prevalent in all parts of the country (l)eTcausative agent of Brucellosis in goats
is Brucella melitensis (2). In a study conducted in various districts affab in 2000, the
overall prevalence of Brucellosis was found to &% in goats (3)The incidence of
Brucellosis was reported to be 5% in goats, in Bamgjstrict of Punjab, India (4).
However, no recent information is available onphevalence of the disease in goats in
other districts of Punjab, particularly Ludhianatdct. Humans are exposed to
Brucellosis by handling raw milk and meat from eted goats and animals get infected
by direct contact with them or through common attaris. Mutton is consumed in large
guanity in Ludhiana and goats are brought herslarghter from nearby states also.
Brucellosis in animals is endemic in India in ged@nd Punjab state in particular.

The present study was undertaken to determina¢g@éncy of Brucellosis in goats in
Ludhiana district of Punjab state of India emplaythe common serodiagnostic methods
— Rose Bengal Plate Test (RBPT), Standard Tubeudiggtion Test (STAT),
Microagglutination Test (MAT) and CompetitiEnzyme Linked Immunosorbant Assay
(cELISA). Four technigues were employed to complaee efficacy with each other in
diagnosis. Samples positive by two different teqbes (agglutination viz RBPT, and
ELISA) were considered positive taking into accoloodly’s immune response to both
particulate and soluble antigens simultaneously.

Materials and methods

The guidelines of Institutional Animal Ethics Conttee of GADVASU, Ludhiana were
followed throughout the study.

Location: Ludhiana is the most centrally located districtia Malwa region of the State

of Punjab between North Latitude®3®4 and 32-01 and East longitude ?8.8 and 76-
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20. It is bounded on the north by River Sutlej whigparates it from Jalandhar district
and Hoshiarpur district. It is flanked by Rupnadgstrict in the East, Moga district in the
West, and Sangrur and Patiala districts in thetsanot South East, respectively. The
District is an Alluvial plain and can be dividedarthe flood plain of the Sutlej, and the
up land plain. The climate of the district is claesized by dryness except a brief spell
of monsoon season between a very hot summer aratiad winter. Total geographical
area of the district is 3767 Sg. Kms. The total haompopulation of the district as per
2011 census is 34,98,739. According t8' Ii®dian livestock census — 201Be Punjab
state ha827272 goats out of which 23924 goats in Ludhiana district

Serum samples. Blood samples were collected over a year from adult goans five
slaughter houses and meat shops located at diffiexeresentative regions in or around
Ludhiana. These were big shops / slaughter houskar@mals from nearby districts

were also brought. Serum was separated from clbtteml and stored at -20D till use.

Seroepidemiological studieson caprine Brucellosis.
All the serum samples from goats were subjecteth&dysis with four common

serodiagnostic techniques —RBPT, STMAT andcELISA.

Rose Bengal Plate Agglutination Test (RBPT)
RBPT was carried out by colored antigen with theéhoé of Morgaret al. (5).10 pl of

antigen was mixed with 10 pl of serum and obsefgedlumps as positive.

Estimation of antibody titers by Standard Tube Agglutination Test (STAT): The
standard method recommended by OIE (6) was folloBagtella abortus plain antigen

(Punjab Veterinary Vaccine Institute, Ludhiana) wagployed for the test. The highest
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serum dilution showing 50% agglutination was ta&erthe end point for the titer of
serum. A titer of 1:40 or above was consideredtp@si

Estimation of antibody titersby Microtiter Agglutination Test (MAT)

MAT was performed as per the standard method (Mu&otiter plate was appropriately
labeled and 8QL of 0.85% normal saline was added to the first sowl 50uL to the rest
of the rows. To each well of the first row was adl@@uL of a serum sample. The
contents in the first row, i.e. the serum and salmere thoroughly mixed and HQ of

this mixture was transferred to the correspondiet iw the second row. The process
was repeated until the last row. From the last 56wL of the mixed contents was
discarded. This was followed by addition of @0of plain antigen to each well. The
microtiter plate was incubated at 37 °C for 24 fobethe results were read. Controls
were run using known positive and known negativa.sehe formation of matt signified
agglutination while button formation was indicatioea negative reaction. Titers were
recorded as the reciprocal of the highest diluabthe serum giving at least 50 percent
agglutination. The titer was expressed in the system by doubling of the serum titer as
International Units (1.U.) per milliliter of serum.

Competitive Enzyme Linked |mmunosorbant Assay (CELISA):

All the serum samples were subjected to analysobypetitive ELISA employing a
commercial kit Svanovir Brucella Antibody cELISAt{[Svanova). The kit is based on a
solid phase competitive ELISA. It is subjectedremtment by with a monoclonal
antibody (mADb) for the o-polysaccharide portiortlué S-LPS antigen, are exposed to
Brucella abortus smooth lipopolysaccaride (S-LPS) coated wells aeratiter plates. If

Brucella antibodies are present in the test sathelg will bind to the antigens in the well
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and block these antigenic sites. If Brucella ardibs are absent in the sample, these sites
will remain free and the monoclonal antibody whieas added together with the sample
will bind to these free antigenic sites. After anubation period the unbound materials
are removed by rinsing and a goat anti- mouse lg@ugated with horseradish
peroxidase (HRP) is added to the plate. The HRRugate will bind to the specific mAb
in absence of Brucella antibodies in the sampldadund materials are removed by
rinsing prior to the addition of the substrate. Blepment of a blue color shows negative
result. The reaction is stopped by addition of Sojoition; the color changes to yellow.
The result is read at 450 nm.

The samples were run in duplicates. The opticasidg(OD) of the controls and samples
was measured at 450 nm with photometer. After Itutes we measured OD after the
addition of Stop Solution to prevent fluctuationO® values.

Calculations: 1. The mean OD values were calcultedach of the controls and
samples.

2. The percent inhibition (PI) values were calcediatising the following formula:

Pl =100 — (OD of samples or control x 100) / Oflzanjugate control

Statistical analysis

The results were analyzed by ANOVA and student$é&t using online software.

ELISA was used as a gold standard. Samples pobsiyiL_ISA were considered as true
positives while those negative by ELISA but posithy another test were considered as
false positives. MAT was not considered as the gidddard because agglutination tests
detect antibodies to particulate antigens onlyrasidsoluble antigens. Sensitivity and

specificity were calculated using the formulae gibelow:
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Sensitivity: A/(A+C) x 100

Specificity: D/(D+B) x 100

Where A = True positive, B = False positive, C #sEanegative and D = True negative.
Results

Seroepidemiology of Brucellosisin goats

This study aimed to find out the frequency of ocence of Brucellosis in goats in
Ludhiana district of Punjab state of India usingfRBSTAT, MAT and C-ELISA. A

total of 191 samples from goats were subjecteah&tyais with four different
serodiagnostic tests i.e. RBPT, STAT, MAT and ELI®Adentify Brucellosis affected
animals. Out of 191 samples, 31 were found to Is#ige by one or more tests (Table 1).
A total of 160 serum samples were found to be megaty all the four serodiagnostic
methods. Among the positive samples (Figure 1wére found to be positive by RBPT,
17 by STAT, 21 each by MAT and ELISA. ELISA and MAlEtected the highest
number of samples followed by RBPT and STAT, respely. Some samples were
positive by two serologic methods with other twst$ebeing negative. Ten samples were
positive by both RBPT and ELISA. Ten samples wergtpve by all the four tests i.e.
RBPT, STAT, MAT and ELISA. Frequency of occurrerméehe disease in goats was
estimated to be 5.23% by RBPT and ELISA.

The mean titers of anti —Brucella antibodies intgeaia were 36.66 36.32by STAT

and 49.16 29.47 by MAT (Table 2), the difference was nongn#icant by ‘t’ test.
Discussion

The results of our study indicate that caprine Bliosis is a major problem of concern in

Ludhiana district of Punjab state of India. Basadrarious serologic analyses on 191
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serum samples of goats collected from slaughtesdwand local small meat shops in
Ludhiana, the frequency of occurrence of the dise@ass estimated to be 5.23% by
RBPT and ELISA, respectively. This finding is imfeot because currently goats are not
vaccinated for Brucellosis in this part of the ctvyrand treatment of infected goats is
neither practiced not economic. The disease carsas economic losses and is a public
health hazard.

The highest number of true positive samples wetectlsd by STAT (6.53%) followed

by MAT (6.03%) and RBPT & ELISA (5.52%).The high@stmber of true negatives
were obtained with STAT (86.43%) followed by RBRBb{42%), ELISA (83.41%) and
MAT (80.90%) respectively.

Maximum false positive results were obtained by MEI53%), followed by RBPT
(6.03%), ELISA (5.02%) and STAT (2.01%), respediivélighest number of false
negatives were obtained with MAT (6.03%) followedHLISA (5.52%), RBPT and
STAT (5.02% each), respectively. It is evident frira above results that STAT yielded
highest numbers of true positives and true negaéiselts while MAT gave highest
numbers of false positives and false negative t&sBeports on such comparative studies
are lacking in the available literature. STAT waarid to have the highest sensitivity
(59.09%) followed by MAT (54.55%), RBPT (52.38%)daBLISA (50%), respectively.
STAT had the highest specificity (97.73%) followsg ELISA (94.32%), RBPT
(93.41%) and MAT (92.98%), respectively. The cELIB#s been reported earlier to
have a sensitivity of 97.75% and specificity of 3@, respectively (8).

The frequency of occurrence of the disease wasattd to be 11.40% by MAT, 11.11%

by STAT and ELISA, and 10.34% by RBPT, respectivelyAT was found to have the
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highest positive predictive value of 76.47% follaey ELISA (52.38%), MAT (50%)
and RBPT (47.83%), respectively. RBPT was founlatee the highest negative
predictive value of 96.5% followed by STAT (95.03%)AT (94.08%) and ELISA
(93.79%) respectively. STAT had the highest positikelihood ratio of 26 while MAT
had the lowest value of 7.77. ELISA had the higinesfative likelihood ratio of 0.53
while STAT had the lowest value of 0.42 (TablelBhas emerged that one single
serodiagnostic method may not be reliable and t@ geore accurate diagnosis, a
combination of RBPT and ELISA may be recommended.

Brucellosis is endemic in India and is prevalemdlirparts of the country. Several
serological surveys of small ruminant Brucelloaaséindicated varying levels of
infection in different states. Incidence of 7.6%gwmats in Karnataka (9), 18% in goats in
Delhi, 16% in goats in Punjab and 30% in goatsajaBthan (10), 55% in goats in
Andhra Pradesh (11) and 24% in goats in Uttar BfaE2) have been reported earlier.
In a study (13) in Maharashtra an overall prevadenic/.32% was reported in goats. In a
study in Gujarat state the prevalence in goatsrejaarted to be 8.80% by I-ELISA,
11.30% by RBPT and 11.10% by STAT (14).

In a study on caprine Brucellosis in Wayanad distif Kerala, a total of 24 out of 420
sera were positive by the RBPT with a seroprevaed&.7%. Upon STAT testing, 18
out of 24 RBPT positive samples (4.3%) showed tiesgnce oBrucella antibodies

(15). Of the 420 sera examined, 24 (5.7%) werepgsitive by RBPT, out of which only
18 (4.3%) reacted positively to STAT.

The prevalence of Brucellosis in Himachal Pradeshldeen reported to be 16% among

goats which is much higher than our figures. Itua conducted in Maharashtra (16),
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the prevalence was recorded to be 7.32% in goatsl& had the least seroprevalence of
5.7% in goats (17). In a national survey conducte@rucellosis in goats from 10 states
(1), the cumulative incidence in goats was 2.2%catthg widespread prevalence of
Brucellosis in small domestic ruminants in the doyn
Our study has yielded data that shows the frequenaych higher than the national
level figures, comparable to some states like Ketdhrnataka and Maharashtra but far
less than other states like Gujarat, Delhi, RagstAndhra Pradesh and Uttar Pradesh.
Conclusions
The present study revealed the frequency of oceoeref Brucellosis in goats in
Ludhiana district of Punjab to be 5.23% by RBPT BhISA. This is alarming
considering the zoonotic potential of the diseagtlagh consumption of mutton and
milk in this region. Our result is different frorhe figures reported from several other
states which could perhaps be due to the combmafitests relied upon instead of a
using a single serodiagnostic test or due to diffeanimal husbandry practices adopted
in different places.
References

1. Isloor, S., Renukaradhya, G. J. and RajashekhamB3Mcellosis research. In

Annual Report (1997-1998) of AICRP on Animal Dised&donitoring and
Surveillance, Bangalore, India 13-18, 1998.
2. Kapur M P and Grewal J S. 1974. Prevalence of &logis in domestic animals

in Haryana statddaryana Veterinarian 13: 1-4.



205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

. Gill, J. P. S., Kaur, S., Joshi, D. V. and Sharé&.: Proceedings of tH"

International Symposium on Veterinary Epidemiol@gy Economics, Punjab

Agricultural University, Ludhiana. 2000.

. Grewal, S. S. and Kaur, S.: Survey of sheep antBjogellosis in Sangrur

district (Punjab, India). J Parasitol Appl Anim Bi&(2): 67-74, 2000.

. Morgan, W. J., Mackinnon, D. T., Gill, K. P. W., ®er, S. G. M. and Norris, P.

I. W.: Brucellosis Diagnosis: Standard Laboratogchiiniques Report Series no.

1, Weybridge, England, 1978.

. OIE: Bovine Brucellosis, Section 2.4.3. Manual lué Diagnostic Tests and

Vaccines for Terrestrial Animals, vol. 1?5‘ Bdition Office International Des

Epizooties, Paris, France, pp. 624-59, 2009.

. Williams, J. E. and Whittemore, A. D.: Serologidagnosis of pullorum disease

with the microagglutination systerpp. Microbiol. 21: 392-399, 1971.

. Gall, D. and Nielsen, K. Serological diagnosis o¥ine brucellosis: a review of

test performance and cost comparison. Rev. Sch.Teff. Int. Epiz., 23 : 989-

1002, 2004.

. Desali, T., Krishnappa, G. and Upadhyaye, A. Siderce of Brucellosis in

sheep, goats and some human risk groMysore J Agri. Sci. 29: 348-351, 1995.

10.Kumar, P. K., Singh, D. K. and Barbuddhe, S. Brofsyical evidence of

Brucellosis in sheep and goaltsd. J Anim. Sci. 67(3): 180-182, 1997.

11.Mrunalini, N., Shastry, R., Pandarinath, G. N. &ainakrishna Rao, M.: Sero-

incidence of Brucellosis among dairy farm worker©irissalnd. Vet. J. 77: 568-

570, 2000.

10



228

229

230

231

232

233

234

235

236

237

238

239

240

241

242

243

244

245

246

247

248

249

250

12.Singh, S. V., Aggarwal, G. S., Batra, H. V., GuptaK. and Singh, N.:
Monitoring of Brucella infection associated witlpreductive losses using
multiple serological tests in organized goat aneeghflockslind. J. Anim. <ci.
70(2): 154-156, 2000.

13. Suryawanshi, S. N., Tembhurne, P. A., Gohain, 8.lagle, V. C.:Prevalence of
Brucella antibodies in sheep and goats in Maharadhtl. Res. J. Ext. Edu
14(4) (Special Issue): 75-77, 2014.

14.Sadhu, D. B., Panchasara, H. H. , Chauhan, Fs@ariya, D. R., Parmar, V.
L. and Prajapati, H. B.: Seroprevalence and coraparof different serological
tests for Brucellosis detection in small ruminaist. World8(5): 561-566,
2015.

15.Priya, P. M., Baburaj, N. K., Kiran, N. and Raj&n; Brucellosis in Wayanad
tribal goat population: A preliminary serologicalrgey. J Adv. Lab. Res. Biol.
Volume I, Issue 1l, 2010.

16.Ruiz-Mesa, J. D., Gonzalez, J. S., Reguera, JVidrtin, L., Palmero, S. L. and
Colmenero, J. D.: Rose Bengal Test: diagnostidyaeld use for the rapid
diagnosis of human Brucellosis in emergency departain endemic areas.
Clin. Microbiol. Infect.11(3): 221-225, 2005.

17.0omen, L. J. and Waghela, S.: The Rose Bengal Pé&sein human Brucellosis.

Trop. Geog. Med26 (3): 300-02, 1974.

11



251

252

253

254

Table 1. Goat sera positivefor Brucellosis by one or more serological tests

S.no. Animal no. RBPT STAT MAT ELISA
1 G A56sm -ve -ve +ve -ve
2 G12 -ve -ve +ve -ve
3 GMO019 -ve -ve +ve -ve
4 GM66 -ve +ve -ve -ve
5 G A48sm -ve +ve Strong +ve -ve
6 Ga 4l -ve -ve +ve -ve
7 G b36 weak +ve +ve +ve -ve
8 GB19 +ve +ve +ve +ve
9 GA 22sm +ve +ve +ve +ve
10 GMo64 strong +ve +ve +ve +ve
11 Gk 27 +ve +ve +ve +ve
12 GMO027 +ve +ve -ve +ve
13 GA 18 +ve +ve +ve +ve
14 BSD60 +ve +ve +ve -ve
15 KNGR1 -ve -ve -ve +ve
16 KNG 12 -ve -ve -ve +ve
17 KNG 10 -ve -ve -ve +ve
18 KNG R 6 -ve -ve +ve +ve
19 KNG 11 -ve -ve -ve +ve
20 KNGRK4 -ve -ve -ve +ve
21 KNG 18 -ve -ve -ve +ve
22 GRK 6 -ve -ve -ve +ve
23 GRK9 -ve +ve +ve +ve
24 GRK 1 -ve -ve -ve +ve
25 G AB5sm strong +ve +ve +ve +ve
26 G A28sm -ve -ve +ve -ve
27 GA19 weak +ve  +ve +ve -ve
28 G A27sm strong+ve  +ve Strong +ve +ve
29 G 9ABsm strong +ve +ve +ve +ve
30 GI8 -ve -ve +ve -ve
31 Ga 36sm +ve +ve +ve +ve

12
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Figure 1: Goat sera positive for Brucellosis by different serodiagnostic tests
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271  Table2: Titersof anti-Brucella antibodiesin goat sera by STAT and MAT

Titer (1. U.)

S.no. Animal no. STAT titer MAT titer
1 GA56 sm 20 40
2 G12 20 40
3 GA 10 sm 20 20
4 GMO019 20 40
5 GM 66 40 20
6 GA 48 sm 40 80
7 Ga4l 20 40
8 Gb 36 40 40
9 GB19 80 80
10 GA22 sm 40 40
11 GM64 40 40
12 Gk 27 40 40
13 GMO027 40 20
14 GA18 40 40
15 BSD 60 80 160
16 KNG R 6 20 40
17 GRK9 40 40
18 GAB5 sm 40 40
19 GA 28 sm 20 40
20 GA19 40 40
21 GA27 sm 40 80
22 G9ABsm 40 40
23 GI8 20 40
24 GA36 sm 40 80
Mean + SD 36.66 + 16.32 49+ 29.47

272 Difference between the two means is not signiticen't’ test.
273
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274  Table 3: Sensitivity and specificity of agglutination tests compared to C-ELISA

Computed Value RBPT STAT MAT
True Positives 10 11 10
False Positives 3 4 10
False Negatives 10 9 9
True Negatives 168 166 161
Sensitivity (%) 50.00 55.00 52.63
Specificity (%) 98.25 97.65 94.15
Positive Likelihood Ratio 28.50 23.37 9.00
Negative Likelihood Ratio 0.51 0.46 0.50
Disease prevalence (%) 10.47 10.53 10.00
Positive Predictive Value (%) 76.92 73.33  50.00
Negative Predictive Value (%) 94.38 9486 94.71
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