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Abstract

INCORPORATION OF THE ELISA TECHNIQUE TO DETERMINE ANTIBODY LEVELS AGAINST FOOT-AND-
MOUTH DISEASE.

Two groups of sera were evaluated by a liquid phase blocking ELISA (LPBE) for the detection and
quantification of foot-and-mouth disease (FMD) antibodies to serotypes O, A and C to assess the sensitivity and specificity
of the assay. The first group consisted of 120 sera from non-infected and non-vaccinated cattle, which were tested by a
screening assay at a fix dilution of 1/32. The second group consisted of 120 sera from cattle vaccinated with a trivalent (O,A
and C) vaccine. Sera from this group were titrated in a five fold dilution range: 1/10, 1/50, 1/250 and 1/1250.

1. INTRODUCTION

Foot-and-mouth disease (FMD) is one of the main causes of enormous economic loss to
Latin American countries. Paraguay is now in an advanced stage of the implementation of the control
and eradication of the disease through a comprehensive vaccination campaign.

Two areas of the country have never experienced FMD nor has FMD vaccine ever been
used. One area, "Nueva Asuncion" is at the border with Bolivia and the other area is an isolation
station named "Quyquyho". These two areas have provided animals free of FMD antibodies for use in
studies to evaluate the efficacy of FMD vaccines. Adult cattle are vaccinated once and calves twice
per year with a trivalent (O,A and C) oil emulsion vaccine. The vaccination programme is linked with
other control measures and has been successful in preventing any FMD outbreaks since 1995. The
Office International des Epizooties (OIE) has recognized these efforts by designating Paraguay the
status "free of FMD with vaccination". Several assays have been used for the detection of the virus
and the antigen detection ELISA has replaced the complement fixation assay [1,2]. Currently the
virus neutralization test (VNT) is employed for serological investigation.

The aim of this project was to evaluate a liquid phase blocking ELISA (LPBE) for the
detection and quantification of FMD antibodies [3,4].

2. MATERIALS AND METHODS

Materials and equipment were supplied by the Joint FAO/IAEA Division, PANAFTOSA
and Servicio Nacional de Salud Animal:

2.1. Joint FAO/IAEA Division

ELISA chemicals, consumables, manual and software programme for data management::
Chemicals (Carb. Bicarb, tablets, PBS tablets, Tween 20, Phoshp/Citr. Tablets, H2O2 tablets,

OPD tablets, skimmed milk powder, ovalbumen grade n, V, conjugate and normal rabbit serum),
consumables (tips, NUNC and polypropyelene plates) minor laboratory equipment, the ELISA software
programme EDI and the protocol.

Equipment:
Photometer Flow Laboratories, Titertek Multiskan Plus Mkll Microplate Reader with an

interference filter of 492 nm, orbital shaker Flow Laboratories, Titertek Microplate Shaker, Washer
Flow Laboratories, Titertek Handiwash Microplate Washer, Finnpipette digital multichannel pipettes
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variable ranges from 5-50^1 and 50-300ul, quality tips Finnpipette single channel variable ranges
from 5-50ul, 50-200ul and 200-1000ul, reagent troughs suitable for simultaneous multichannel
pipetting of a single reagent, microplates, Nunc Immuno Maxisorp flat bottom 96 well microplates,
U-bottom 96 well microplates, pH meter and pH strips, Vortex mixer.

2.2. PANAFTOSA

Biologicals:
Trapping antibody rabbit anti-FMDV serotypes O, A and C, control antigens FMDV serotypes O, A
and C in aliquots in 50% glycerol, control sera anti-FMDV serotypes O, A and C (C++ antibody =
strong positive, C+ antibody = moderate positive, C- antibody = negative) for each serotype,
detecting antibody guinea pig anti-FMDV serotypes O, A and C, anti-species conjugate (rabbit
horseradish peroxidase-conjugate), anti-guinea pig immunoglobulin.

2.3. Servicio Nacional de Salud Animal

Water purification system, refrigerator range of +2°C to +6°C, freezer -20°C, incubator
+35°C-+39°C, water bath +35°C - +39°C, balance accuracy of+/- 0.1 gr., timer, glassware/plastic
ware, beakers 20-4000 ml, flasks 50-1000 ml, graduated cylinders 10-2000 ml, graduated pipettes
l-20ml, safety bulbs, storage bottles with closures 1-1000 ml dilution tubes 2-5 ml, suitable racks,
cryopreservation vials polypropylene with screw cap 1-5 ml.

2.4. Screening assay

The solid phase was prepared using trapping antibodies from rabbit antisera O, Campos
1/2000, A24 Cruzeiro 1/1500 and C3 Indaial 1/2000, adsorbed to Nunc Immunoplate Maxisorp lOOul
/well [5]. The plates were incubated at 4°C for 18 hours. Then they were washed with PBS + tween
20 0,05% with three cycles of washing. Then the plates were blocked with ovalbumen grade V, 1%,
lOOjal each well and incubated at room temperature. The plates were washed three times and kept at
20°C until use. Control and sample sera were diluted at 1/16 resulting in 40 test sera for every
serotype/plate. Then O, A and C antigen was added using dilutions 1/16, 1/30 and l/60.The plates
were incubated at 37°C shaking in an orbital shaker for one hour. Then, the plates were washed in
three cycles and the respective antibodies were added 50ul each well per detecting antibody,
OtCampos 1/300, A24 Cruzeiro 1/200 and C3 Indaial 1/600 and incubated at 37°C with shaking for 30
minutes. Plates were washed and horseradish peroxidase conjugate was added at 1/100 and incubated
at 37°C with shaking for 30 minutes, 50JJ.1 each well. Plates were washed and the substrate/chromogen
(OPD+H2O2) were added 50ul, serum samples and a blanking plate a column. The optical density
values were read in a plate reader (Multiskan Plus II) at 492 nm wavelength.

2.5. Titration Assay

Solid phase the same as screening assay. U-bottom, 96 well microplates, polypropylene
plate: Control sera ( C++,C+ and C-) were diluted at 1/16 (60ul in every 4 well). Serum samples were
diluted at five fold dilution range 1/5,1/25, 1/125, and 1/625 respectively each well 60ul, 10 sera for
every plate. After this step, the respective antigen diluted (O 1/8, A 1/15, C 1/30) was added 60u
I/well. Plates were incubated at 37°C with shaking for one hour. Then, 50ul from each well was
transferred to a previously washed solid phase and incubated at 37°C, 30 minutes with shaking. Plates
washed were added with detecting antibody, O, Campos 1/300 , A24 Cruzeiro 1/200, C3 Indaial 1/600
and incubated 37°C, 30 minutes. Plates were washed and conjugate at dilution 1/100 was added. The
plates were incubated 30 minutes at 37°C with shaking. The plates were washed three times with
wash buffer, and the substrate /chromogen OPD was added 50 .̂1 in all the plate (every plate) plus a
clean plate used as "blanking plate" was added with OPD 50ul in a column and all the plates were
incubated for 15 minutes at a room temperature, in a dark place. The reaction was stopped by the
addition of a stop solution, sulfuric acid 50ul each well in the plates tested and the blanking plate. The
reaction(optical density values) was read in a spectrophotometer at 492 nm wavelength.
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3. RESULTS

TABLE I. FIRST LEVEL OF MICROPLATE ACCEPTANCE ANTIGEN CONTROL (Ca)*

Virus
strain

0! Campos

A24Cruz

C3Ind

Total

N° of plates
tested

15

15

15

45

Within control
limits (no)

2

9

3

14

Within
control

limits (%)

13

60

20

31

Outside
control

limits (no)

13

6

12

31

Outside
control

limits (%)

87

40

80

69

* Optical density(OD)values

Table I shows that for the virus O, of 15 plates tested, 2 (13%) plates were within control
limits (Antigen Control Ca). For the virus A, of 15 plates tested, 9 (60%) plates were within control
limits(Ca). For the virus C, of 15 plates rested, 3(20%) plates were within control limits(Ca).

TABLE II. SECOND LEVEL OF MICROPLATE ACCEPTANCE CONTROL SERA (STRONG
POSITIVE (C++), MODERATE POSITIVE (C+), NEGATIVE (C-) AND ANTIGEN CONTROL
(Ca)

Virus strain

O) Campos

A24 Cruz

C3Ind

No. of plates
tested

15

15

15

C++

5/15

0/15

3/15

C +

3/15

3/15

2/15

C-

14/15

13/15

9/15

Ca

15/15

15/15

15/15

Table II shows that for serotype O, of 15 plates tested, 5 plates were within control limits for
strong positive (C++), 3 plates for moderate positive(C+). For serotype A, no plate was within control
limits for strong positive(C++), 3 plates were within control limits for moderate positive (C+). For
serotype C, only 3 plates were within control limits for strong positive (C++) and 2 plates for the
moderate positive (C+).

For the second level of microplate acceptance results from the second run were less
acceptable than from the first run.

TABLE III. SCREENING METHOD (SERUM SAMPLES OF NON-VACCINATED ANIMALS)

Virus strain

O! Campos

A24 Cruz

C3Ind

No. of
tested
sera

120

120

120

No. of
negative

119

73

120

No. of
positive

1

17

0

No. of sera to be
retested

0

30

0

% of negative
sera

99

61

100

Table IE shows that for serotype O of 120 negative samples, 119 (99%) samples were
negative. For serotype A, 73(30%) samples were negative, 17 were positive and 30 needed to be
retested. For serotype C, 120 samples were negative, as expected.
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TABLE IV. TITRATION METHOD (VACCINATED ANIMALS)

Virus strain

0] Campos

A24Cruz

C3Ind

No. of
tested
sera

120

120

120

No. of
positive

84

26

79

No. of
negative

26

49

23

No. of sera to be
retested

10

45

18

% of negative
sera

70

22

66

Table IV shows that for serotype O out of 120 positive samples 84 (70%) samples were
positive, 26 samples were negative, and 10 samples had to be retested. For serotype A out of 120
positive samples, 26 (22 %) samples were positive, 49 samples were negative, and 45 samples had to
be retested. For serotype C, 79 (66%) samples were positive, 23 samples were negative, and 18 had to
be retested.

CONCLUSIONS AND DISCUSSION

The method, which was performed was the same as in the first phase, only the
peroxidase/conjugate was diluted 1/100 according to the batch for the second phase. Upper and lower
control limits the strong positive (C++) were increased for three strains of virus (O, Campos, A24

Cruzeiro and C3 Indaial). The results obtained in this work show that for serotype A24 Cruzeiro, the
values did not fall, as we expected, within the control limits for the strong positive (C++). A high
percentage of the results were lower than in the first phase and it is concluded that further work might
be necessary to overcome these difficulties.
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