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ABSTRACT

Serum samples of 562 goats were tested for Caprine arthritis-encephalitis using agar gel immunodiffusion test
(AGID) and enzyme linked immunosorbent assay (ELISA). Seventy-nine samples (14.1%) were reactive by
both testes but 141 (25.1%) were reactive only by ELISA. ELISA, when compared to AGID, presented 100%
sensitivity and 70.8% specificity.
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Caprine arthritis-encephalitis (CAE) is a debilitating and
progressive disease caused by a lentivirus (CAEV) belonging
to the Retroviridae family. The clinical manifestations include
chronic synovitis and arthritis; demyelinizing encephalitis;
chronic interstitial pneumonia; and acute or chronic mastitis,
which greatly diminishes the milk production (2,7).

CAE can affect animals of both sexes, of various different
races, and at all ages. However, encephalitis occurs more
frequently in young animals, while arthritis in more mature
animals (2). The most important route of transmission is the
nursing with virus containing milk or colostrum, but horizontal,
vertical and venereal transmission, as well as transmission by
contact with blood from infected animals are also possible
(1,9,12). Since there is no known cure for CAE and due to the
economic losses, the prophylaxis of the disease, including
the correct identification of infected animals, is extremely
important (9).

The Office International des Epizooties (OIE) recommends
for the diagnosis of CAE the virus isolation. However, this is
time-consuming and not always successful. Thus, specific
antibodies through serologic tests can be assayed. The two
most commonly used tests are the agar gel immunodiffusion
test (AGID) and the enzyme-linked immunosorbent assay
(ELISA) (8).
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Some controversy can be observed about which is the most
reliable serodiagnostic method for CAE. In spite of the
recommendation of several authors, who state that ELISA is a
more reliable test due to its higher sensitivity (3,10), and others
who suggest a combination of the two tests for an accurate
serological diagnostics (4), OIE sustains AGID as the prescribed
test for CAE. Thus, the International Animal Health Code
requires AGID for the testing of animals in connection with
international trade. ELISA is considered by this organization as
an alternative test that can also be used in the import/export of
animals after bilateral agreement (8).

The main purpose of the present study was to compare the
ELISA performance in relation to AGID for use as routine
serodiagnostic test in Rio de Janeiro, Brazil.

We analyzed 562 serum samples obtained from goats older
than 90 days, from farms located in the mountain region of Rio
de Janeiro state. This region, due to its temperate climate, is the
most traditional in goat breeding in Rio de Janeiro and represents
about 60% of the dairy goat flocks in the state.

The commercial ELISA (ELISA Maedi-Visna/CAEV Serum
Verification, version P032/01, Institute Pourquier, France) was
carried out following the recommendations of the manufacturer.
The test uses as antigen the p28 recombinant viral capside
protein adsorbed to the wells of polystyrene microtiter plates.
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Positive and negative control sera were also provided, as well
as a conjugate consisting of a monoclonal antibody specific for
caprine and ovine immunoglobulin G (IgG) linked to horseradish
peroxidase. Test results were read at 450 nm.

The commercial AGID (AGID-CAEV p28; Institute Pourquier,
France) was carried out in Petri dishes in agarose gels containing
seven equidistant holes of the same size (one central and six
peripheral). The samples, the positive control serum and the
recombinant p28 antigen were loaded into these wells, and the
dish was subsequently incubated in a humid chamber at 25°C.
Results were read after 96 hours. Samples were considered
reactive when a precipitation line appeared between the wells
containing the serum and the antigen.

Of the 562 tested serum samples, 342 (60.8%) were negative
both by AGID and ELISA (Table 1) and considered as non-
reactive. Seventy-nine samples (14.1%) were reactive in both
assays and therefore considered positive. These results
suggest a relatively high occurrence of CAE in the tested
region of Rio de Janeiro state. This finding is in agreement
with other studies conducted in Rio de Janeiro (5) and other
states of Brazil (11).

Nevertheless, 141 samples (25.1%) presented discordant
results, being positive only by ELISA, indicating the higher
sensitivity of ELISA (Table 1). No ELISA negative sample was
reactive by AGID. All samples with discordant results were
retested by both tests. Differences between results by the two
tests were highly significant (p<0.0001). In relation to AGID,
sensitivity of ELISA was calculated as 100% and specificity as
70.8%.

unquestionable. Nevertheless, the correct determination of the
real status of the animal is complex and may require a combination
of serology and clinical evaluation. According to OIE, the AGID
is specific and remains the most frequently used test, due to its
high performance (8).

In the present study, all ELISA-reactive animals that were
AGID negative confirmed the results after six months. This was
an unexpected finding, since delayed seroconversion detectable
by AGID could characterize ELISA as the most reliable and
early serodiagnostic method. Nevertheless, in face of the
absence of seroconversion of those animals and considering
the OIE prescription for AGID, the possibility of occurrence of
false-positive reactions in ELISA shall be considered.

ELISA can be a very useful tool for the rapid screening of
anti-CAEV antibodies in goats. It is economical and the process
can be automated, thus making it convenient for screening large
number of sera. Its application in a two-step protocol, with
confirmation of reactive samples by AGID, would simplify the
diagnosis of the disease in large flocks and is highly
recommendable. Nevertheless, we believe that, due to its low
specificity when compared to the OIE prescribed test and the
possibility of the occurrence of false-positive reactions, further
studies are necessary before the test is routinely adapted as
the only reliable serological test for the diagnosis of Caprine
arthritis-encephalitis (CAE) in Rio de Janeiro, Brazil.
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RESUMO

Comparação entre métodos sorológicos para o
diagnóstico da Artrite-encefalite caprina (CAE) no Rio

de Janeiro, Brasil

Soros de 562 caprinos foram submetidos à pesquisa de
Artrite-encefalite caprina através dos testes de imunodifusão
em gel de agarose (AGID) de teste imunoenzimático (ELISA).
Das amostras testadas, 79 (14,1%) foram reativas em ambos os
testes, mas 141 (25,1%) foram positivos apenas no ELISA.
Assim, a sensibilidade do ELISA em relação ao AGID foi de
100% e a especificidade de 70,8%.

Palavras-chave: Artrite-encefalite caprina, CAE, caprinos,
ELISA,  AGID

Table 1. Comparison of ELISA and AGID results on 562 goat
serum samples of Rio de Janeiro state, Brazil.

AGID positive AGID negative* Total

ELISA positive* 79 141* 220
ELISA negative 0 342 342

Total 79 483 562

* No ELISA negative sample was reactive by AGID.

In order to investigate the occurrence of delayed
seroconversion, new samples were collected from these goats
with discordant results after six months and re-tested by both
tests. The totality of these animals remained negative by AGID.
Unfortunately, no attempt was made in order to isolate CAEV
and the real status of the infection on these animals remains
uncertain.

The higher sensitivity of ELISA and its great ability in
detecting even small amounts of antibodies are well known and
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