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Abstract

VALIDATION OF AN INDIRECT ELISA FOR THE DIAGNOSIS OF BABESIA BOVIS IN EL SALVADOR.
Validation and a preliminary serological study of Babesia bovis was made in El Salvador, using the indirect ELISA

kit provided by the Joint FAO/IAEA Division of the International Atomic Energy Agency. Sera were collected from 545 cattle
involving 10 regions of the country and various ages of cattle between 8 and 16 months. These were tested from May 1993 to
February 1994. A 79.5% prevalence was found, but with a wide range from (5.8-100%), explained by different farm managing
systems and different breeds.

1. INTRODUCTION

Babesiosis is a tick-borne transmitted disease of cattle. The two major tropical species
affecting cattle are B. bovis and B. bigemina. The infection is characterised by high fever, anaemia,
icteria, haemoglobinuria and death in susceptible animals. The importance of babesiosis in cattle is the
economic loss, especially in tropical and subtropical countries. Because of favourable climatic
conditions, Boophilus microplus, the vector for these parasites is widely found in El Salvador [1,2].

Madrugan et al. [3] found that babesiosis can cause death in calves, but Smith et al. [4]
considered the disease to be more dangerous to cattle older than 9 months. In research studies conducted
in Australia, Bartholomew and Callow [5] showed that 76 % of mortality occurs in bovines older than
one year. In Argentina, Spath [6] stated that 84% of the B. bovis and B. bigemina cases were found in
bovines of the same age. In endemic areas with a high prevalence, cattle are usually protected by
antibodies developed through former exposure to babesia at a young age, whereas in areas with a low
prevalence outbreaks occur frequently in animals that had not been exposed to the causative protozoan.

The only survey in El Salvador took place in 1979 and was limited [2]. The objectives of the
present work are to validate the Joint FAO/IAEA B. bovis ELISA kit and to assess the risk of bovine
babesiosis in El Salvador.

2. MATERIAL AND METHODS

2.1. Serum Samples

Field blood samples from 545 non-vaccinated young animals between 8 and 16 months of age
were collected between May 1993 and February 1994. The samples were collected from farms that
received technical assistance from the Animal Health Department of Ministry of Agriculture and
Livestock. All 8-16 month old cattle were sampled in the selected farms.

Due to the wide infestation by B.microplus, it was impossible to get local negative samples to
determine a local cut-off.
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2.2. ELISA procedure

The indirect ELISA technique was applied using the kit and methodology as recommended by
the Joint FAO/IAEA [7]. The cut-off to determine positive and negative sera was initially set at twice the
mean of negative control serum.

3. RESULTS

3.1. Assay standardisation

With all the OD results obtained (positives and negatives) and with the FAO/IAEA
established parameters a frequency distribution graph is shown in Figure 1. The cut-off point,
calculated from the negative control sera, was 11% PP.

3.2. Serological study

After determining the cut-off, all the data of sera were analysed by origin of the animals, and
other parameters such as altitude and breed. Table I represents the prevalence of 545 animals. Most of
the regions showed high prevalence (75-100%) although three were below 50%. The sero prevalence
distribution according to the altitude is represented in Figure 2. Table II shows that the sero prevalence
was also closely linked to the breed of the animals being tested.

The highest (92.3%) and lowest (33.3%) percentages belong to Brahman-cross cattle and
Jersey, respectively although it should be noted that the latter breed is highly under represented in the
sample.
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FIG. 1 Frequency distribution graphic ofOD values for the indirect babesiosis ELISA (n=5S6).
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FIG. 2. Distribution ofsero prevalence to babesia bovis according to altitude.

TABLE I. BABESIOSIS PREVALENCE DETERMINATION BY STATES AND COUNTIES

State

San Salvador

Santa Ana

La Libertad

Sonsonate

LaPaz

Chalatenago

Cuscatlan

Ahuachapan

San Vicente

Cabanas

TOTAL

County

Ilopango

Metapan

Ciudad Arce

La Libertad

Sonsonate

Zacatecoluca

Santiago Nco.

Rosario

San Juan Talpa

La Palma

San Ignacio

Suchitoto

Ataco

San Vicente

Tecoluca

San Sebastian

Apastepeque

Verapaz

San Isidro

Villa Dolores

Altitude

(meters over sea level)

682

475

575

10

220

210

160

105

200

1000

1010

390

1275

390

270

660

590

610

370

110

Total No.

29

33

35

28

20

104

72

21

17

5

4

8

18

20

53

7

4

4

39

24

545

Posit.

8

32

27

25

20

80

65

18

1

5

4

6

6

11

51

7

4

3

38

22

433

Prev.

27.6

97

77

89.3

100

76.9

90.3

85.7

5.8

100

100

75

55

96.2

100

100

75

97.4

91.7

79.45
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TABLE II. DISTRIBUTION OF SERO PREVALENCE-TO BABESIA BOVIS ACCORDING TO
BREED

Breed

Jersey

Holstein

Brown Swiss

Brahman

Cross-Breed

# Total of animals

18

109

120

57

207

Positives

6

85

84

44

191

Prevalence

33.3

80.0

70.0

77.2

92.3

4. DISCUSSION

The cut-off was determined from negative sera supplied with the kit, because it was
impossible to get known local negative sera. Therefore the determination of negative and positive sera
needs further investigation. However, the test is clearly suitable for detecting herds with babesiosis
stability or instability.

The average seroprevalence was 79.5% and it is concluded that babesiosis is an endemic
disease in El Salvador. But there are low prevalence areas, with an unstable situation, where not all the
animals had been exposed. These cattle are in danger of clinical disease if they are introduced to high
prevalence areas or if the infested vector is introduced in these areas. For instance the seroprevalence
was 5.8% in San Juan Talpa and 85.7% in the neighbouring Rosario (Table I). Of the 20 areas sampled
only 3 were in an unstable situation. Note however that the sampling strategy was biased because the
sampled farms were selected by the Ministry of Agriculture. Their management is probably better than
in the other ones, due to regular use of acaricides for tick control. This could mean that the tick control
is possibly less strict in other farms and that the proportion of farms with high seroprevalence and stable
situation could be larger than shown by this study.

Figure 2 shows 80% of seroprevalence in altitudes below 600 meters. Above this (600-900
meters over sea level) low prevalences were found. Based on the results in Table II, the Brahman-cross
cattle are more resistant to tick infestation and consequently to haemoparasite disease outbreaks than
other breeds. Sero prevalence levels were low for Jersey cattle, due to good tick control. However there
is a potential unstable situation with high risk of clinical cases because of the low percentage of
immunised cattle. This particular herd should be carefully monitored due to the high susceptibility of
Jersey to babesiosis and animals should be vaccinated to avoid any clinical case.

A practical recommendation could be to carry out a similar survey in all herds with
susceptible cattle. If the seroprevalence in young animals is high, then the epidemiological stable
situation does not require any particular means of control, as demonstrated by the Holstein and Brown
Swiss breeds surveyed (Table II). However if the seroprevalence is low and the situation unstable, then
cattle should be vaccinated as young animals.
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