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SUMMARY
Recent evidence of bluetongue (BT) virus infection of livestock in scattered
localities in the neotropics prompted a serologic survey of cattle in Colombia and
Costa Rica. In Costa Rica 48*1 % of 1435 bovine animals had BT virus antibody
in the agar gel precipitation test (AGPT). In Colombia 51*8% of 635 cattle were
AGPT-positive for BT virus. Antibody prevalence ranged from over 50% in the
lowlands to 0 % in Costa Rica and 19 % in Colombian cattle above 2000 m altitude.
Neutralization tests indicated that Costa Rican cattle had been exposed to BT
virus types 6, 12, 14 and 17.
INTRODUCTION
Viruses of the bluetongue (BT) complex infect sheep, cattle and other ruminants.
In sheep, some strains of BT virus produce acute disease (Erasmus, 1975). BT
infection of cattle is usually inapparent. However, it may produce fever with
ulceration and erosion of the oral mucosa and muzzle, accompanied by laminitis
and lameness (Hourrigan & Klingspoorn, 1975). Infection of pregnant cows can
result in abortion and resorption of the foetus, or mild teratogenic effects (Luedke,
Jochim & Jones, 1977). Virus has been isolated from bovine semen, which may
be an alternative mode of transmission (Breckon, Luedke & Walton, 1980).
The principal mode of BT virus transmission is by bite of Culicoides midges
(Luedke, Jones & Jochim, 19G7). Cows may be viraemic for extended periods after
exposure (Luedke, Jochim & Jones, 19G9). The virus remains intimately associated
with red blood cells.
BT virus-associated disease in cattle of temperate latitudes has been reported
in the United States (Hourrigan & Klingspoorn, 1975), South Africa (Bekker,
deKock & Quinlan, 1934) and the Mediterranean countries (Lopez & Botija, 1958;
Sellers, 1975). The distribution of the disease in sheep or the occurrence of
antibodies to the virus in cattle includes tropical areas of Africa (Davies, 1978),
India and Pakistan (Sellers, 1981) and Northern Australia (Coakley, Smith &
Maker, 1980). Until recently, of 22 recognized BT virus serotypes, only 4 (types
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10, 11 13 and 17) had been found in the United States (Barber, 1979). A fifth
serotype, type 2, was isolated in Florida in 1982 (Gibbs et al. 19836). The
distribution of this serotype outside this state is not yet known. An additional
serotype was isolated from a bull from Brazil while in quarantine (Groocock &
Campbell, 1982). Further information concerning the distribution of BT in the
tropical Americas is derived from the distribution of antibodies to BT. Gibbs et
al. (1983 a) report high prevalences of group-specific antibody in cattle, sheep and
goats in some islands in the Caribbean as well as Guyana and Suriname.
Neutralization tests on the serum of young cattle in these countries have indicated
the presence of antibodies to serotypes 6, 12, 14 and 17 (Gumin et al. 1984).
Group-specific antibodies were also reported in Mexico (Suzan et al. 1983), in Peru
(Rosadio, Evermann & Di Martini, 1984) and in Chile (Tamayo, Alonso &
Schoebitz, 1982). Nicaragua has reported the occurrence of suspected cases in sheep
(FAO, 1982). A high prevalence of group-specific antibodies was reported in
slaughter cattle in Puerto Rico (Metcalf, Pearson & Klingspoorn, 1981). The
present study was undertaken to determine if cattle in Costa Rica and Northern
Colombia are being infected by BT viruses, and if so, with what relative frequency.
MATERIALS AND METHODS
Geographical distribution
The two areas studied lie between the latitudes of 5° 50' and 11° 15' north, and
comprised the Republic of Costa Rica and the Colombian departments of
Antioquia and Cordoba. The study areas are separated by the Darien gap in
Panama and the Atrato River, major ecological barriers between Central and
South America. Each area was subdivided into eight regions defined by ecological
considerations (Table 1).
Retrospective antibody prevalence study
Sera were collected and tested in Colombia over the period March 1981-December
1982, and in Costa Rica between September 1981 and December 1982. In
Colombia, blood collected in the field by jugular venepuncture into evacuated tubes
was transferred to our laboratories there for separation within 2-3 days. In
addition, 107 blood samples were collected at slaughter in the Medellin municipal
abattoir. In Costa Rica approximately half of the blood samples were collected into
evacuated tubes and shipped directly to our laboratory in Heredia for separation.
The remaining sera were separated in the regional laboratories of the Ministry of
Agriculture and forwarded frozen to our laboratory. Sera were stored at —10 °C
until tested. In both countries several animals, usually 10-20, were sampled from
each herd. Questionnaires were completed detailing the topography of each farm
and the composition, management and clinical history of each herd.
Serological tests
Group-specific antibody. A micro modification of the agar gel precipitation
technique (AGPT) (Jochim, 1976) was used. A rosette of seven wells 1*5 mm
diameter and 2*5 mm apart were drilled in plexiglass templates. These were
supported by tape 0*35 mm thick on microscope slides. The intervening space was
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Rio Negro
Frontino
Uraba
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Caucasia
Monteria
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Rainfall
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—
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—
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67
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—
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84
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83
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86

Relative
humidity (%)

5
6
7
4
3
6
2
1

11
^24
36
21
10
16
10
5

No. of farms
sampled

4/85
33/80
50/101
8/14
66/108
112/175
32/48
24/24

10/68
43/196
180/391
116/252
79/143
151/228
76/110
35/47

Animals seropositive/
animals tested

Prevalence

* Instituto Costarricense de Meteorologi'a, San Jose, Costa Rica.
f InstitutoCoIombianode Hidrologi'a, Meteorologi'ay Adecuacidn deTierras, Medellin, Colombia.

190
190
27-5
19-7
27-0
26-8
24-6
230

Costa Rica*
Cordillera de Talamanca
Cordillera Central
Puntarenas, Panama border
Meseta Central
Puntarenas coastal strip
Otianacasto
Limon
San Carlos

Temperature
(°C)

Climatic parameters
(annual means)

5
42
50
57
62
64
67
100

15
22
46
46
55
66
69
75

Prevalence (%)

Table 1. Climatic characteristics and prevalence of antibodies to bluetongue virus in subregions of study areas in Costa Rica and
the Colombian departments of Antioquia and Cordoba
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Table 2. Relation ofbluetongue antibody prevalence to altitude
Total animals

Altitude

*

t

(m)

No. of farms

0-5000
501-1000
1001-1500
1501-2000
2001 and over

46
28
26
27
6

571
257
306
233
68

0-1000
1001-2000
2001 and over

13
12
9

261
246
128

Tested
Positive
Costai. Rica
349
139
133
69
0

Antibody
prevalence
(%)

95% confidence
interval

61
54
44
30
0

57-65
47-60
50-62
24-36
0- 6

67
53
19

61-73
47-59
13-27

Colombia
176
129
24

filled with 0-9% agarose with 0-85% sodium chloride and 0-01 % sodium azide.
Antigen was placed in the centre well and the peripheral wells contained alternately
test sera and control positive sera. Bluetongue group-specific soluble antigen and
reference antisera were provided by the National Animal Disease Laboratory,
Ames, Iowa. Slides were incubated at 8 °C for 72 h then washed in 0*85 % sodium
chloride. They were then stained with 0-1% thiazine red in 1*0% acetic acid,
decolorized in 1-0% acetic acid and allowed to dry.
Type-specific antibody. Serum neutralization tests were performed on sera of
Costa Rica cattle aged 6 months to 2 years. Tests were performed at the Animal
Virus Research Institute, Pirbright, England, using a microneutralization test
previously described (Herniman, Boorman & Taylor, 1983).
Statistics
Differences in prevalence between different zones were analysed by the Chi-square
test.
RESULTS

In Costa Rica 1435 bovine sera were tested of which 690 (48-1 %) gave positive
AGPT reactions with BT virus antigen. In Colombia 635 bovine sera were tested,
of which 329 (51-8%) gave positive reactions. The distribution of samples and
antibody prevalence by region are shown in Table 1. Serological evidence of
exposure to infection was widely distributed in both countries. Areas of highest
antibody prevalence were those with hot humid climates. A highly significant
( P < 0-001) inverse association of antibody prevalence with altitude was seen
(Table 2). Below 500 m prevalence was greater than 50 %. Prevalence was low (0 %
Costa Rica, 19 % Colombia) above 2000 m. All cows tested from over 2500 m were
negative. Apparent differences of prevalence between different breeds of cattle
(Zebu-Brahma vs Holstein) could not be dissociated from differences in prevalence
attributable to altitude. No significant differences were demonstrated between
herds using natural service, artificial insemination or both.
Neutralization tests of 87 sera from seven Costa Rican farms showed two farms
with clusters of antibody to type 14. Thirteen of 17 animals on one farm located
on the Puntarenas coastal plain had antibodies to type 14 at a titre of 20, and
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seven, a titre of ^ 40. Four of 10 animals from a second farm in the San Carlos
region had antibody titres of ^ 40. In addition, one animal on the sdcond farm
was found to have a monospecific titre of 240 to type 6. Two animals at a farm
in the Puntarenas-Panama border area had monospecific titres, one to type 17(640)
and the other to type 12(120).

DISCUSSION
In Costa Rica and northern Colombia there is widespread distribution • of
antibodies indicative of exposure of cattle to BT group virus infection. The AGPT
does not permit the differentiation of BT virus serotypes, and it cannot be used
to determine whether the seropositive animals in these countries are carriers of
recognized Western Hemisphere or other serotypes of BT or related orbiviruses.
As latently infected animals may have fluctuating titres, and in view of the relative
insensitivity of the AGPT, it is likely that the true BT prevalence has been
underestimated.
*
.
The close association of BT antibody prevalence with altitude is very likely
attributable to the densities of vector species. High densities of midges are
probably needed to maintain the virus (Sellers, 1981). The tendency of different
breeds of cattle to be distributed according to climatic zones, with Bos indicus
breeds being found in large numbers only below 1000 m, results in a high BT
prevalence in these breeds. The few Holstein cattle in Costa Rica that were sampled
at low altitudes also were found to have a high prevalence of BT antibodies.
In neither Costa Rica nor Colombia are there reports of clinical.BT disease in
cattle, nor have virus isolates been made. Interestingly, the other reports of BT
infection in the neotropics do not mention clinical disease in cattle, either. There
are a number of factors which could contribute to the lack of clinical reports in
Costa Rica and Colombia. Both countries are endemic for vesicular stomatitis
virus, and Antioquia and Cordoba are within the areas of Colombia where foot and
mouth disease occurs. Clinical BT in adult cattle must be differentiated from both
these vesicular diseases (Hourrigan & Klingspoorn, 1975). It is likely that the
reproductive and teratogenic effects of the virus would be under-reported,
especially under the extensive ranching conditions of the hotter regions of the study
areas. No detailed study has been carried out to determine the pathogenesis of
bluetongue in Bos indicus breeds to determine if they are equally prone to clinically
apparent manifestations, as are Bos taurus breeds. A lack of awareness by local
veterinarians of the syndromes produced by BT virus infection is another factor.
Costa Rica and northern Colombia both have very few sheep. The absence of this
sentinel species for BT virus disease may contribute to the lack of clinical evidence
of the infection. The apparent endemicity of BT in these countries should be
considered a potential threat to sheep imported from non-endemic areas, similar
to that encountered in endemic areas of Africa (Davies & Walker, 1974). Both
countries have populations of deer. The contribution of these wild ruminants to
the epidemiology of the virus is not known, but five of six whitetail deer
(Odiocoileus virginiana) sampled in Costa Rica were AGPT positive.
Evidence was found for the presence of serot3rpes 14 and G during 1982-3 in Costa
Rica. These serotypes were also found by Gumm et at. (1984) in the Caribbean
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Islands. These workers also described the use of clusters of antibodies in a herd
as an indicator of BT serotype activity.
Two major ecological barriers separate Costa Rica and Colombia - the Darien
rain forest and the Atrato River swamps. Given the importance of the welldeveloped livestock industry on both sides of these barriers, the apparent
endemicity of BT infection in cattle populations in Colombia and Costa Rica, and
the rapid ecological changes associated with deforestation, agricultural development, and construction of the Pan American Highway across the Darien, studies
are needed in this geographic area to address BT virus serotype distribution,
transmission and pathogenesis.
This study was carried out as part of co-operative research and training
agreements between the University of Wisconsin and the University of Antioquia
and the National University of Costa Rica. The authors acknowledge the assistance
of veterinarians of the Colanta Milk Cooperative andfieldveterinarians of the Costa
Rican Ministry of Agriculture, as well as Drs Ignacio Correa, Oscar Bonilla, Fabio
Zuluaga, Bolivar Suarez, Carlos Jiminez, Rolando Quesada and Oscar Johanning
in the collection of serum samples. Maria Cristina Gallon gave expert technical
assistance. Serum neutralization tests were performed at the Animal Virus
Research Institute, Pirbright, England by Ian Gumm. Partial support was
provided by each of the institutions involved and in Costa Rica by a USAID Title
XII Strengthening Grant to the University of Wisconsin, College of Agriculture
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