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SUMMARY

Milk samples from 141 cows with gynaecological problems in a brucellosis
endemic farm and from 50 apparently healthy cows of brucella free farm

were tested with a newly developed field dot-ELISA kit. Serum samples of
the same animals were checked for antibody titres with serum agglutination
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test (SAT), complement fixation test (CFT) and the plate enzyme linked
immunosorbent assay (ELISA). The kit detected as negative all the 50 milk
samples from brucellosis free farm. The corresponding serum samples of the
cows were also found negative to the other serological tests. Of the 141
cows belonging to endemic farm, kit detected 95 as positive on milk testing,
plate ELISA and SAT found 93 and 71, respectively, as positive, on sera
testing. CFT was positive in 88 cases out of the 134 cows with 7 animals
exhibiting anti-complementary activity. Detection of brucella antibodies in
milk by the kit from individual cows appeared to correlate well with the
serological results of the cows obtained by the plate ELISA and the CFT.
The simple and convenient process of testing by the kit coupled to its high
sensitivity and the specificity suggests its usefulness in routine field testing of
milk samples from individual animals for the brucellosis disease surveillance
programs.
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INTRODUCTION

Brucellosis is a widely prevalent bacterial zoonotic disease and
infection to human can invariably result from consumption of raw milk from
the infected animals (Schoerner et al, 1990 and Sutherland and Vet Bull,
1980). Dairy products prepared from unpasteurized milk also tend to be an
important source of human infection (Sutra et al., 1986). Serological tests
have widely been employed for identification of brucella infected individuals
as isolation of the causative brucella organisms from cases is difficult to
achieve and is also tedious and time consuming process (Corbel et al., 1984).
Detection of brucella antibodies in serum samples has been accomplished by
a variety of serological tests that include agglutination reactions, complement
fixation test, fluorescent antibody test, enzyme immunosorbent assays and
radio immuno assays (Havaldar et al., 1987; Young et al., 1975; Batra et al.,
1989; Lawman et al., 1984; Keer et al, 1959; Kerkhofs et al., 1990 and
Bercovich and Taaijke, 1990).

In cattle, testing of milk for brucellosis is more economical than
serum testing, because milk is readily available in the dairy farms. Milk ring
test (MRT) is the conventional test employed for antibody detection in milk
for disease surveillance in many countries. In conditions when milk contains
the colostrum, milk examined at the end of lactation period, milk from cows
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with hormonal disorders and in milk where fat globules do not cluster, MRT
tends to yield non-specific results and is not a favoured test for individual
milk sample testing (WHO, Dhar et al., 1988; Bercovich et al., 1979 and
Heck et al., 1980).

The ELISA meant to detect antibodies in the milk from individual
cows is sensitive as well as specific (Araj et al., 1989; Sutherland and Vet
Bull, 1980; Boraker et al,, 1981; Alton et al., 1975 and Corbel et al,, 1984)
and will help in detecting antibodies 15 days to 6 months earlier than
detection by MRT (Ray). For more practical utility, ELISA is suitable for
field application and affordable. A new rapid and simple dot-ELISA kit for
brucella antibody detection in milk was developed for routine field use and
the test results with the kit were compared with SAT, CFT and plate-ELISA.

The present work was planned to develop field based simple, sensitive
and specific ELISA system for brucella antibody detection in milk samples
of individual cattle and to undertake the comparative evaluation of this kit

vis a vis the known serological tests.
MATERIALS and METHODS

Serum and Milk samples. A total of 141 lactating cows from a
brucellosis endemic farm having a history of abortion stillbirth, retention of
placenta and/or infertility during the last two years period were tested for
brucella antibodies. Serum and milk samples from 50 apparently healthy
cows from a brucellosis free herd were also collected for testing. Blood
samples and the milk samples from the cows were collected on the same day.
Milk samples were tested by the kit and the corresponding serum samples
were processed by SAT, CFT and plate ELISA.

Serum agglutination test. Antigen for serum agglutination test
(SAT) was procured from the Indian Veterinary Research Institute,
Izatnagar, Bareilly, India and the test was performed as described previously
(Patterson et al.,, 1976) and sera showing a titre of 1:40 and above were
considered positive in SAT.

Plate ELISA. Soluble antigens from sonic extract of B. aborfus S$-99
were coated on 96-well polyvinyl microtitre plates (Titertek) at
concentration of 10 ug/ml in PBS, 50 ul per well. Two wells in each plate
were kept as plate control with PBS added at 50 ul/well. Plates were

incubated at 40C overnight and then blocked with 2% bovine serum albumin
in PBS containing 0.1% Tween 20 (PBS-T) with 200 uls of blocking buffer
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per well. After rinsing in PBS-T three fold dilutions of individual serum
samples i.e.,1:200, 1:600 and 1:1800 and 1:5400 were added into the plates
coated with the antigen in 50 ul/well volumes. The same first three dilutions
of a known standard hyperimmune sera were also included for each plate as

high control. Plates were incubated at 37°C for 1 hour in an air tight humid
chamber. Five washings were given in PBS-T and plates were incubated
with anti-cow peroxidase conjugate (Dakopatts), 1:2000 dilution in PBS-T,

in the amounts of 50 ul/well. The plates were incubated at 37°C for 1 hour
in the humid chamber. Following incubation, plates were again washed for 6
times in PBS-T and the colour was developed by adding 50 ul/well of
substrate solution containing 0.1mg/ml of orthophenylene diamine( Sigma)
and 1 ul/ml of hydrogen peroxide (BDH) in citrate phosphate buffer (0.1M,
pH 5.0). In substrate solution after 10 minutes the reaction was blocked with
2N sulphuric acid, SO ul/well volumes. OD values were obtained at 490 nm
in ELISA recorder (Microplate autorecorder, Dynatech). Fifty percent
antibody binding of each group pooled sera to the high control of that plate
was calculated by linear regression graph and this was expressed as ABT5

titres. Samples exhibiting ABTs( titres of 1:750 or above were considered

positive.
CFT. The CFT antigen was prepared from B. abortus S-99 and

standardized as described previouslyl. The assay was carried out in 96-well
microtiteration plates (Laxbro, India) with 3 units of fresh guinea pig
complement. The serum samples showing a titre of 1:8 or above were taken
as positive.

Testing by kit. Milk samples freshly collected from the individual
cows at the time of milking were added to the individual wells of the 96-well
plastic microtitration plate with the help of dropper straws provided in the
kit. In each row of 12-wells, 10 wells were used for the samples and the rest
2 for internal positive and negative controls provided alongwith the kit. The
wells were filled to three-fourth of the height. Further processing was done
as per the instructions given in the kit. Briefly, the nitrocellulose tip plastic
combs (NC combs) precoated with brucella antigens were numbered and
immersed in each of the 12-well rows of the microtitration plate containing
the milk samples. Incubation with NC combs was carried out for 30
minutes at room temperature. Washing of the NC combs was done in the
plastic cup provided in the kit under the running tap water for 5 minutes.
Contents of the conjugate vial were added to the bottle containing conjugate
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dilution buffer and this was dispensed in fresh 4 rows of the wells. NC combs
were then incubated in these wells for another 30 minutes at room
temperature. Washing following this step was carried out for 10 minutes
under the running tap water. Contents of the chromogen vials were
dissolved in substrate and these were added to fresh rows of well making use
of a new dropper cap. The washed NC combs were dipped in this for 5-10
minutes.  Positive and the negative control samples show up results on their
corresponding NC comb tips by this time. The reaction was stopped by
washing the combs in tap water. Positive result is indicated by development
of blue dot in the center of nitrocellulose membrane bound to the tip of NC
comb.
RESULTS

The obtained results are presented in Table (1).

DISCUSSION

Serum samples from the 50 cows of brucellosis free herd were
negative for brucella antibodies by the 3 tests employed. Milk samples from
these animals were also found negative by the kit. Assessment of serological
results from serum samples of the individual cows from brucellosis endemic
farm with the 3 tests and results on their milk samples by the kit are shown in
Table-I by constructing 16 possible combinations from the 4 tests.

Thirty-seven of the 141 cows were negative to all the 3 serological
test on serum testing and the same were found negative by kit as well on
their milk testing. All the 66 cows that were positive by the 3 serological
tests showed positive reaction in their milk samples with the kit. There were
19 cows showing a positive titre to both the plate ELISA and the CFT but
were negative to SAT. These 19 cows too were found positive by the kit on
milk testing. Five additional cows were positive by the kit for brucella
antibodies in the milk but were negative to all the 3 serological tests
performed on the sera samples.

Seven samples showed anti-complementary activity in their sera. Of
these, 3 samples had serologically positive titres to SAT and plate - ELISA
and 2 among these were detected positive by the kit. The other 4
serologically negative cases to both SAT and plate - ELISA were also
negative by the kit.
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Testing of milk for brucella antibodies is more convenient,
economical and rapid than the testing of blood or serum. MRT, the
conventional test employed for this purpose though is simple and quick to
perform has the problems of both sensitivity and specificity. MRT chiefly
detects gluteal IgA and IgM immunoglobulins bound to fat globules and is,
therefore, dependent upon conditions that favour clustering of fat globules
(Chand et al, 1989; Heck et al., 1980 and Morgan et al., 1978). Testing of
individual milk samples is not recommended by MRT as lack of the factors
responsible for clustering of fat globules or the low levels of IgA and IgM
tends to yield false negative results (Corbel et al., 1984). Detection of
antibodies in milk by ELISA is independent of these factors. Using
lipopolysaccharide (LPS) as antigen in an indirect ELISA for antibody
detection in milk, a sensitivity of 95.2% and a specificity of 99.95% was
recently reported (Rogers et al, 1974). Conventional ELISA though
sensitive and specific, is a laboratory based test. The ideal test should be
sensitive, specific, inexpensive and field based. The dot-ELISA kit for
antibody detection in milk correlated well with the serum results obtained
with the 3 serological tests. From the brucellosis free herd, all the cows had
negative serclogy tc brucella antibodies and were alse found negative by the
kit on milk testing. In the brucellosis endemic farm, the kit, beside detecting
all the cows that exhibited positive titres to the 3 tests, was able to identify
additional 19 cases found positive to plate-ELISA and CFT but negative to
SAT. Low sensitivity of SAT in comparison to ELISA and CFT is well
documented (Batra et al., 1989). Five cows showed brucella antibodies in the
milk by the kit but had no titres in serum samples. Whether these reactions
were as a result of early appearance of antibodies in the milk or were false
positive, remains to be ascertained.

The success of any brucellosis control programme depends on the
precise case mapping and accurate single case finding. Owing to its high
sensitivity and specificity, this field kit can have important role in identifying
accurately the true reactor animals for segregation and culling, to keep the
herd free from brucellosis. Utility of the kit in detection of brucella antibodies
in the milk samples of individual cows merits its application not only to
locate reactor animals in a farm but also in separating milk from infected
cows from that of non-infected cows at the time of pooling of milk at the
milk collection centers.
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The application of this field kit is very simple and convenient and
does not require the use of any outside accessory. The shelf life of the kit is

over 9 months at 4°C and one month at 37°C.
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Table-1

Serological results on serum/milk of 134 cows from brucellosis endemic farm by kit, CFT, plate ELISA

and SAT.

TestEmployed | 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

SAT on serum « sk = = = gk o W = & ST . T T
Plate-ELISA -+ o+ + -+ -+ o+ o+ - - - - +
on serum
CFT on serum - B - - -+ 4+ = = o+ ¥ & B + =
Dot-ELISA - + o+ o+ o+ - - + o+ o+ 4
kit on milk

3 6609 1 S5 69 013 1 2 0 0 0o 2 o0

Total
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