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Abstract
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STUDY OF FAO/IAEA/PANAFTOSA ELISA KIT FOR THE DETECTION OF ANTIBODY AGAINST FMD.
Two groups of sera were used to evaluate a liquid phase blocking ELISA (LPBE) for the detection of antibody

against foot-and-mouth disease virus. One hundred and twenty sera, from animals with no previous history of FMD infection
or vaccination, were analyzed by screening assay at a final dilution of 1:32. A second group of 120 sera, from animals
vaccinated with an oil trivalent vaccine (0, A,C) were tested by titration in the LPBE. All the sera were tested against virus
of three FMD serotypes, using O; Campos, A24 Cruzeiro, C3 Indaial virus strains.

1. INTRODUCTION

The production of beef and dairy cattle depends greatly upon the health status of the animal.
Foot-and- mouth disease (FMD) is the most important disease of livestock [1] in Brazil. The disease
is seldom fatal in adults (e.g. 5% mortality rate). Once the animal has recovered it reaches the
productivity status of milk and beef yield as an uninfected animal. Myocarditis is often a consequence
of FMD in young animals and mortality rates of 50% are common in this group.

Until 1994, the virus neutralization test (VNT) [2] and the complement fixation test (CFT)
[3,4] were used in our laboratory for FMD diagnosis. Disadvantages of the CFT are a lack of
sensitivity and its complexity of performance together with the need to use live FMD virus, which
presents a disease security hazard. This last point is also a disadvantage of the VNT together with the
need to use tissue culture cells and the concurrent disadvantages that their use entails in terms of
variable cell growth and sensitivity, cell contamination and protracted time for test completion.

An eradication programme has been implemented to control FMD in the country. The
milestone of FMD control in Brazil has been, and remains, FMD vaccination together with official
control of livestock movement. As a consequence of this programme, there are now areas in the south
of the country, without FMD outbreaks for four years. These areas are anticipated to gain recognition
by the Office International des Epizooties (OEE) as "FMD-free area with vaccination".

Continuation of the vaccination programme entails that the quality of each batch of vaccine
must be stringently assessed. Groups of cattle are immunized with vaccine. Formerly these vaccinated
animals were then challenged with live virus at 28 days post-vaccination to determine the efficacy of
the vaccine. However in the field of FMD serology, the liquid phase blocking ELISA (LPBE) [5,6]
has been increasingly employed in many FMD laboratories around the world. This assay is now being
used in our vaccine control tests, to evaluate the immunity of vaccinated animals and has totally
replaced the need for cattle challenge by virus.

As part of an intention to extend the use of this assay in other South American countries we
have further evaluated its applicability for general FMD serology through the use of an
FAO/IAEA/PANAFTOSA ELISA kit for the detection of antibody against FMD.

2. MATERIALS AND METHODS

Test serum samples and biological reagents were supplied by the CPFA-OPS. Chemicals
were distributed by the Joint FAO/IAEA Division.
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2.1. Serum Samples

Serum from non-infected animals: one hundred and twenty sera from 18-24 months old cattle
from selected herds without neither history of FMD-infection nor vaccination and tested previously by
CPFA to confirm freedom of FMD antibody.

All sera originated from Rio Grande do Sul state, Brazil, utilized by the vaccine control
laboratory (MAARA-LAR/RS).

Sera from vaccinated animals: one hundred and twenty sera from 18-24 months old cattle,
vaccinated with trivalent oil adjuvant vaccine and bled 30 days after vaccination.

2.2. Virus strains

For this work the strains Oi Campos-Br,l/58, A24 Cruzeiro-Br. 1/55 and C3 Indaial-Br. 1/71
were used. These viruses were obtained from BHK-21, C-13 cell culture, inactivated by binary
ethylenimine (BEI), treated with sterile glycerol (50% v/v) and stored at -20C.

2.3. Trapping antibodies

Hyperimmune sera to each of the serotypes were obtained by inoculation of rabbits with one
of the previously mentioned virus strains, after cesium chloride gradient purification, and stored at -20
C.

2.4. Detecting antibodies

Hyperimmune antisera were produced in guinea pigs against the strains previously mentioned
using live virus adapted to this species and stored at -20 C.

2.5. Conjugate

The conjugate (Peroxidase labelled goat immunoglobulins to guinea pig immunoglobulins)
was produced by CPFA.

2.6. Control sera

Positive control sera: pools of sera from bovines vaccinated and revaccinated with monovalent
oil adjuvant vaccines manufactured to each of the virus strains previously described were divided in two
groups : strong positive (C++) and weak positive (C+) and stored at -20 C.

Negative control sera: a pool of bovine sera from FMD and Vesicular Stomatitis Virus (VS V)
free areas.

2.7. Liquid Phase Blocking ELISA

The assay was followed strictly in accordance to the established protocol, published and
distributed by the Joint FAO/IAEA Division, designed to produce a standard level of results.

2.8. Software

The plates were read in a Multiskan spectrophotometer (MCC 340) and optical density values
were interpreted by software supplied by the Joint FAO/IAEA Division (ELISA Data Interchange, EDI
2.11) for calculation of percentage inhibition values and control and plate acceptance.
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3. RESULTS

TABLE I. NUMBER OF PLATES DONE

Serotype
0
A
C
Total

Plates accepted
0
4
4
8

Plates rejected
19
15
15
49

The 120 sera from non-infected cattle were tested against O, A and C serotype.

TABLE II. SCREENING TEST

Results 0 A C_
Negative 120 117 120
Positive - 2 -
Retest - 1
Total 120 120 120_

One hundred and twenty sera were titrated against the three virus serotypes.

TABLE III. TITRATION ASSAY

Serotype
0
A
C
Total

Protected
-

27
33
60

Non-protected
-

11
2
13

Retest
-
2
5
7

Total
-

40
40
80

4. CONCLUSION AND DISCUSSION

A high percentage of plates were considered "outside limits". Eighty six percent of plates were
rejected at first level of acceptance, which is based on the average of the control value of the antigen.
The values for the three serotypes still need further adjustment in order to get a higher percentage of
plates accepted or "within limits".

The values for the C++ PI were too narrow and because of this a lot of plates were rejected or
"outside limits".

The results of the screening test could not be considered conclusive because all the plates were
rejected at first level of acceptance. Since all plates were "outside limits" we think the negative results
on Oi Campos serotype are not reliable as well as to the other serotypes (A24 Cruzeiro, C3 Indaial).

Table III shows the results from the titration assay, where exclusively results of accepted
plates were considered. Out of 120 sera 40 sera were analyzed to the A24 Cruzeiro and to C3 Indaial
serotypes. For the Oi Campos serotype it was impossible to obtain results. Of those sera, 67,5 % were
identified as protected (>1/112) against serotype A24 Cruzeiro and 82,5% were identified as protected (>
1/112) against serotype C3 Indaial.

The above mentioned problems indicate that the assay needs further adjustment and
recalculation of the upper and lower contrl values of all controls Ca, C++, C+, C-, in order to get plates

237



accepted. The software program EDI should be modified in a way that border values are accepted.
Once these limitations are solved, the LPBE proved to be an easy to perform, rapid and safe

assay. Using inactivated virus this assay is a very useful tool for an FMD eradication programme. We
think that final, conclusive results about specificity and sensitivity of the assay can be obtained once
the described limitations have been overcome.
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