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Preparation of latex agglutination reagents for rapid detection of viral antigen of
bovine viral diarrhea in field samples.
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Abstract

BVDV antiserum was sensitized with latex particles for detection of BVDV antigen in field sam-
ples. A total of 50 samples (20 serum, 17 nasal swabs and 13 buccal swabs) were collected from ani-
mals suffered from respiratory manifestation and examined by prepared latex. The results showed
that the positive percents in serum, nasal and buccal swabs were ( 40%, 11.8% and 30.8% respec-
tively). Comparison between results of two tests (latex agglutination and Fluorescent antibody tech-
nique) for detection of BVDV antigen in collected samples showed that the percentage of positive
reactors obtained by Fluorescent antibody technique in serum, nasal were (45%% and 17.6% respec-
tively) but it was the same percentage in buccal swabs (30.7%).This means that Fluorescent anti-
body technique is more sensitive than latex agglutination while latex agglutination is more rapid and
simple than Fluorescent antibody technique.
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Introduction In Egypt the disease was firstly diagnosed by
Bovine viral diarrhea is a viral disease caused (Hafez, 1972) and the virus was isolated from
by BVDV which is a pestivirus in the family animals suffered from pneumoenteritis (Baz,
Flaviviridae. It is closely related to classical 1975). Persistently viraemic healthy animals
swine fever and ovine Border disease viruses. resulting from congenital infection can be
BVDV occurs in two forms, non cytopathogen- readily identified by isolation of non cytopath-
ic and cytopathogenic. There are two antigeni- ogenic virus in cell cultures from blood or se-
cally distinct genotypes (types 1 and2), and rum.

virus isolates within these groups exhibit con- The latex immuno-agglutination assay is a test
siderable biological and antigenic diversity used to detect the presence of antibody or anti-
(Belknap et al., 2000). gen in a variety of body fluids including urine,
BVD is manifested clinically by diarrhea, res- saliva, blood, or cerebrospinal fluid. Antibod-
piratory affection, oral lesions, ocular symp- ies to a given target antigen or antigens to a
toms and abortion (Carman et al., 2005). Se- given target antibody are passively adsorbed or
verity of clinical affection depended upon mul- covalently bonded onto the surface of latex
tiple factors including immune status of ani- particles. These particles are then mixed with
mals, pregnancy state, strains of virus and en- the sample fluid in question, and, if the antigen
vironmental stress. BVD infection raises the or antibody is present in the fluid, the particles
incidence of retained placenta, silent heat and form larger aggregates due to antibody-antigen
mastitis (Goyal et al., 2002). interactions (Brian er al., 2008). Because of
Initially BVDV was discovered in North the economic importance of BVD disease, pre-
America from cattle with gastroenteritis, diar- paring of latex kits for detection of BVD anti-
rhea, and abortion (Pellerin et al., 1994), but gen act as good and rapid step for the disease
later it has also been isolated from cattle in diagnosis.

many countries like. Germany, Belgium, in Aim of work:

most central European countries, North Ameri- Preparation of of latex reagent for detection of
ca and Japan (Mahony et al., 2005). BVDYV antigen in field samples land and com-
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paring the results with FAT .

Materials and methods:-

1- Swabs: 17 nasal and 13 buccal swabs were
collected from animals showing respiratory
manifestation (Table 1) and prepared using
phosphate buffer saline (PBS) then centrifuged
at 3000 rpm for 15 minutes, clear supernatant
fluids were kept at -20°C for BVDV antigen
detection, according to OIE (2008).

2- Blood samples

20 blood samples without anticoagulant were
collected from animals showing respiratory
manifestation. For serum separation, for
BVDV antigen detection OIE, (2010)

3- Cell culture:

Median Darby Bovine kidney cells (MDBK)
free from non-cytopathic strains of BVDV ob-
tained from virology department Animal
Health Research Institute (AHRI), grown in
Eagles MEM supplemented with 10% fetal calf
serum. The cell culture was used for isolation
and propagation of BVD virus suspended sam-
ples for FA detection according to (Fernelius,
1969a).

4- BVD antiserum:

BVD polyclonal antibodies, National Veteri-
nary Service Laboratory (NVSL) mes, lowa,
USA. It was kindly supplied from Viral Strain
Bank and ELISA Research Unit, Animal
Health Research Institute (AHRI), Agriculture
Research Center.

5- BVDV(NADL strain):

It was obtained from Veterinary Serum and
Vaccine Research Institute, Abbassia. It was
used for examination of sensitized latex with
BVDYV antiserum.

6-Fluorescent conjugate anti-BVD antibod-
ies:

Anti-BVDV fluorescent conjugate prepared in
swine, kindly supplied by Institute of Virology,
Tierartzliche Hochschule (TIHO), Hanover,
Germany. The conjugate was used in direct
FAT for detection of BVDV in collected sam-
ples. The working dilution was 1:20 in PBS.
7-Latex beads:- latex beeds:

Polystyrene particle diameter 510nm Sigma
Aldrish Co.

8- Sensitization of Latex beads with BVDV
reference antiserum :

Sensitized latex beads with reference BVDV
antiserum for detection of BVDV antigen in
field samples according to (Nakamura, ef al.,
(1993):

Sensitized polystyrene blue latex beads
(diameter, 0.510 nm; Sigma, St Louis, MO)
were prepared. Latex beads were washed with
0.05 M bicarbonate buffer, pH 9.6. Beads were
centrifuged. The latex beads were suspended in
25 ml of carbonate bicarbonate buffer. Diluted
antibodies were mixed with suspended beads.
The mixture was shaked on a shaker for 6
hours then centrifuged . The pellet was resus-
pended in PBS containing 0.5% bovine serum
albumin (BSA) and the mixture was incubated
overnight at 37°C in an incubator. After cen-
trifugation the pellet was collected and resus-
pended in 6 mL PBS containing BSA + sodium
azide.

9- Confirmation of sensitized beads with
BVD antiserum:

This done by using of reference BVDV strain
( NADL) by latex agglutination test.

10- Detction of BVDV antigen in felid sam-
ples

1-Using Latex agglutination test:-

A total of 50 samples (Serum, nasal swabs and
buccal swabs) were prepared, the supernatant
tested using the prepared sensitized beads with
BVD antiserum and the results of flucks of la-
tex agglutination were observed and recorded.

2- Direct fluorescent antibody (DFAT), tech-
nique:-
Results

The supernatants of the prepared (Serum, nasal
swabs and buccal swabs) were inoculated into
MDBK cells prepared on cover slip on Leigh-
ton tubes, incubated at 37°C for four days. The
cover slips then removed, washed with 0.01M
phosphate buffered saline Ph 7.2 and distilled
water and fixed with cold acetone, then air
dried and stored at -20c till stained (Gerada et
al., 1971). Fluroescin — conjugated 1/100 dilu-
tion anti BVDV IgG (Eappel organon, Teckni-
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ka Crop West Chester) was added, followed by
incubation at 37°C in humid box for 45
minutes. Examination with fluorescent micro-
scope was done (Fernelius, 1969a).

1-Confirmation of sensitized beads:

The sensitized beads were reacted with the ref-
erence BVDV (NADL) strain. Showing flacks
of latex agglutination figure (1).

Figure (1). Showing flacks of latex agglutination
-Horizontal arrows pointed to positive latex
-Vertical arrow pointed to negative latex

2-Detection of BVDV antigen in field sam-
ples:

By Latex agglutination test:-

20 serum samples, 17 nasal swabs and 13 buc-
cal swabs were tested by latex agglutination
test, revealing that the viral antigen was detect-
ed with a positive percentage 40, 11.7 and 30.7
in the tested samples respectively. The total
percent of positivity was 28 % ( table 2).

By direct fluorescent antibody (IFA), tech-
nique

20 serum samples, 17 nasal swabs and 13 buc-
cal swabs were tested by the immunofluores-

cent antibody technique (IFA), revealing that
the BVD viral antigen was detected in a posi-
tive percentage 45, 17.6 and 30.7 respectively,
with a total percentage, 32 (table 3)

3-Comparing between results of the latex
agglutination test and the immnofluorescent
antibody technique:

The detection of BVDV antigen in tested field
samples by direct fluorescent antibody tech-
nique and latex agglutination test revealed that
the highest overall percentage (32%) was ob-
tained with the immunofluorescent antibody
technique, followed by latex agglutination
(28%) (Table 4).

Table (1). Showing results of detection of BVDV by latex agglutination test.

Samples No of samples No. of +ve No. of -ve % of +ve
serum samples 20 8 12 40
nasal swabs 17 2 15 11.8
buccal swabs 13 4 9 30.8
total 50 14 36 28

447



1°' Conf. of An. Health Res. Inst. Assoc., December 2012.

Hassanein et al.

Table (2). Results for detection of BVDV antigen by fluorescent antibody technique

Samples No. of +ve No. of -ve % of +ve
Serum samples 9 11 45
Nasal swabs 3 14 17.6
Buccal swabs 4 9 30.7
Total 16 34 32

Table (3). Showing comparison between result of latex agglutination test and direct flurescent antibody tech-

nique.
Tests
samples Latex agglutination Fluorescent antibody technique
No. of +ve % of +ve No. of +ve % of +ve
Serum samples 8 40 9 45
Nasal samples 2 11.8 3 17.6
Buccal samplea 4 30.8 4 30.7
Total 14 28 16 32

Determination of the sensitivity, specificity
and correlation percentage:

the results revealed that the sensitivity, specific-
ity, and correlation percentage of latex aggluti-
nation test were 64, 80 and 76 respectively

The detection of BVDV antigen by latex agglu-
tination test in comparison to IFA technique,

(table 5).

Table (4). Determination of sensitivity, specificity, and correlation of detection of BVDV antigen by latex

agglutination test in comparison to FA.

Fluorescent antibody Latex agglutination test
technique Positive Negative Total
Positive 9a 7b 16
Negative Sc 29d 34
Total 14 36 50

a=True positive
c=Fals positive
Sensitivity= a/a+c =64%

Correlation= (a+d) / (a+b+c+d) =76%

Discussion

Bovine viral diarrhea is an infectious disease
its signs range from subclinical to the fulminat-
ing fatal condition called mucosal disease.
Acute infections may result in transient diar-
rhea or pneumonia, usually in the form of
group outbreaks with high mortality. Acute
forms of the disease associated with high mor-
tality have also been described, often, but not
always, associated with a haemorrhagic syn-

b=False negative
d=True negative

Specificity =d/b+d = 80%

drome. However, most infections in the young
calf are mild and go unrecognized clinically
but act as a source of infection. The virus
spreads mainly by contact between cattle. Ver-
tical transmission plays an important role in its
epidemiology and pathogenesis. Infections of
the bovine fetus may result in abortions, still-
births, teratogenic effects or persistent infec-
tion in the neonatal calf. Persistently viraemic
animals may be born as weak, unthrifty calves
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or may appear as normal healthy calves and be
unrecognised clinically. Some of these animals
may later develop mucosal disease with ano-
rexia, gastrointestinal erosions, and profuse
diarrhoea, leading invariably to death. Mucosal
disease can arise only in persistently infected
animals (Baker. 1995).

BVDV is classified within the family Flaviviri-
dae and is a member of the genus Pestivirus
( Underdahl et al., 1957) .

The diagnosis of the disease depends upon de-
tection of BVD antigen by FAT and immuno-
peroxidase , isolation of the virus through tis-
sue culture. Other antigen detection tests are
those that capture antigen on some type of sol-
id support (antigen-capture ELISA or ACE
tests) (Bezek, 1995).

In Egypt, bovine virus diarrhea, mucosal dis-
ease (BVD-MD) was initially detected as the
result of a serological survey of cattle and
sheep, using the serum neutralisation test. In
1970, the causal pestivirus was isolated from
bovine calves and buffalo calves with pneumo-
nia and enteritis. Mixed viral infections were
also prevalent. Cases of immune tolerance
were identified. The Egyptian industry had
complained of unthrifty cattle and high death
rates of bovine calves and buffalo calves.

A rinderpest outbreak in 1982 involved some
cattle and buffalo which had been vaccinated
against the disease, and such animals were pos-
itive to the gel diffusion test for BVD MD pes-
tivirus. Extensive immunosuppression due to
BVD-MD virus was suspected, because the
attenuated cell-culture vaccine against rinder-
pest, issued in Egypt since 1965, had not been
tested for freedom from non-cytopathic BVD-
MD virus (Baz, 1992).

Our study aimed to highlight on rapid, accurate
and specific diagnosis through introduction of
a new technique called latex agglutination test.
For applying this technique reference antisera
was sensitized with latex particles for detection
of BVD antigen for detection of BVD antigen
Brian, et al., (2008) and comparing the tradi-
tional technique (FAT) with newly introduced
technique.

Sensitized latex particles with reference BVDV

antisera were tested against reference BVDV
antigen and the obtained result showed clear
flacks photo (1).

Concerning the detection of BVDV antigens in
field samples ,latex agglutination test was used
as ( a kit containing sensitized latex particles
with reference antisera , buffer, positive and
negative antigens). The viral antigen in Serum,
nasal swabs and buccal swabs of infected cattle
was detected (table 2). Data presented in this
table revealed that the BVDv antigen was de-
tected in serum samples, nasal swabs and buc-
cal swabs with a percentage 40%, 11.7% and
30.7% respectively. The results showed that
the high number of positive were found in se-
rum samples and this agreed with OIE Terres-
trial Manual (2008) which stated that the serum
samples are suitable samples for isolation of
the virus from live animals.

On using of FAT for the same purpose, the ob-
tained results varies to some extent from those
obtained by latex agglutination (table 3). Data
presented in this table revealed that the BVDv
antigen was detected in serum samples, nasal
swabs and buccal swabs with a percentage
45%, 17.6% and 30.7% respectively
(Fernelius, (1969a).

On comparing between results of the two tests
( latex agglutination and fluorescent antibody
technique) for detection of BVDV antigen in
tested samples as showed in( table 4). The re-
sult revealed that the highest overall percent-
age (32%) was obtained with fluorescent anti-
body technique, followed by latex agglutina-
tion (24%).

Regarding to the results of calculation of the
sensitivity and specificity of latex agglutination
test (Table 5), it was found that the sensitivity
percent was (64%) and specificity percent was
(80%). From this table there were some sam-
ples positive by latex and negative by FA and
vise versa. Fluorescent antibody technique is
more sensitive but it takes longer time than la-
tex agglutination and this regard with
(Laamann et al., 1997) who said that the time
factor which requires several days to complete
the test was the main disadvantage of this FA
procedure beside the presence of NCP BVDV
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strains contaminating the MDBK cells or serum
used in the test .

As a conclusion latex agglutination is simple
and rapid test for detection of BVDV antigen in
the field samples.
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