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ABSTRACT 
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65:285-289 

A seroepidemiological study was conducted on 151 cattle from the Botshabelo and Thaba Nchu ar­
eas in the central Free State Province of South Africa, two areas where small scale, peri-urban cattle 
farming is practised. An indirect fluorescent antibody test was used to test for Babesia bigemina and 
B. bovis antibodies. To test for Anaplasma marginale antibodies a competitive inhibition enzyme-linked 
immunosorbent assay method was used. There were no significant differences in serological test 
results between the cattle from Botshabelo and those from Thaba Nchu. The herd (two areas com­
bined) had an average seroprevalence of 62,42% to B. bigemina, 19,47% to B. bovisand 98,60% to 
A. marginale. Based on the percentage of cattle that were seropositive to B. bigemina the immune 
status of cattle in the Botshabelo-Thaba Nchu area is approaching a situation of endemic stability. 
With reference to A. marginale, the high seroprevalence is indicative of a situation of endemic stabil­
ity. The occurrence of B. bovis antibodies in the cattle is difficult to explain as Boophilus microplus 
ticks do not occur in the area in which the study was conducted. 
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INTRODUCTION 

World-wide, babesiosis and anaplasmosis are con­
sidered to be amongst the most important tick-borne 
diseases of cattle (Morzaria 1986). The economic im­
pact can be expressed in terms of mortality, loss of 
production, cost of control and, in some cases, re­
strictions placed on the movement of animals (Nor­
val, Barrett, Perry & Mukhebi 1992). 

In South Africa, the known vectors of Babesia bige­
mina are Boophilus decoloratus, Boophilus micro­
plus and Rhipicephalus evertsi evertsi, and for Babe­
sia bovis, Boophilus microplus (DeVos 1979; DeVos 

& Jorgensen 1992). Two species of Anaplasma, namely 
A. marginate and A. centrale, are known to infect cat­
tle, but A. centrale generally produces a mild disease 
(Potgieter & Stoltsz 1994). In South Africa, five ixodid 
ticks, namely Boophilus decoloratus, B. microplus, 
Hyalomma marginatum rufipes, Rhipicephalus evertsi 
evertsi and R. simus are the principal biological vec­
tors of A. marginate (Potgieter 1979). Various haema­
tophagous insects, including biting fly species of the 
genus Tabanus (Potgieter & Stoltsz 1994) and the 
stable fly (Stomoxys calcitrans), can transmit A. mar­
ginate mechanically (Potgieter, Sutherland & Biggs 
1981 ). 
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If tick infestations on cattle are controlled by regular 
application of acaricides, the source of infection of tick­
borne diseases can, to a large extent, be eliminated 
or considerably reduced. This results in a situation 
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in which endemic instability to the diseases in ques­
tion prevails. In Botshabelo and Thaba Nchu, two 
urban areas situated about 60 km east of Bloem­
fontein in the central highveld area of the Free State 
Province of South Africa, most of the farmers who 
make use of the commonage in and around these 
towns to graze their stock, either use no tick control 
methods or old engine-oil is used as an acaricide. 
High numbers of ticks, predominantly B. decoloratus, 
were recorded during a study on tick infestations of 
cattle in the areas (Dreyer 1997). Before an integrat­
ed tick control management plan can be advocated 
for a specific area, accessible, accurate data on the 
occurrence of tick-borne diseases are required. In 
areas where such data are difficult to obtain owing 
to no or inaccurate record keeping, such as in Bot­
shabelo and Thaba Nchu, serological studies can 
provide useful information. 

The aim of this investigation was to determine the 
existing immune status of cattle in Botshabelo and 
Thaba Nchu to Babesia bovis, B. bigemina and A. 
marginale infections by conducting a seroepidemio­
logical study. 

MATERIALS AND METHODS 

From March to June 1996, a total of 151 cattle were 
sampled in the Botshabelo and Thaba Nchu areas. 
In Botshabelo, 115 animals were used and in Thaba 
Nchu, 36 animals. The cattle were of mixed-breed 
origin, predominantly Friesian and Brown Swiss cros­
ses and belonged to several owners. The animals 
used in the study included heifers, cows, bulls and 
oxen, all between 6 months and 4 years of age. Age 
determination was based on dentition (West 1988). 
During the day all the animals grazed as mixed herds 
on communal pastures known to harbour ticks, and 
in the evenings they were collected and the lactat­
ing cows milked. At night they were kept in kraals in 
the backyards of their owners (Dreyer 1997). 

During the sampling procedure, the animals were re­
strained in a mobile handling facility consisting of a 
race, crush and neck clamp. Blood samples were col­
lected aseptically from the jugular or coccygeal veins 
into sterile serology tubes. The tubes with the whole 
blood were left overnight at room temperature to al­
low clotting. Sera were separated by centrifugation 
in a standard MSE Minor centrifuge at 3 000 rpm for 
5-10 min. The sera were stored in 1 ,8 mQ vials (Nunc 
Cryo Tube Vials, Weil Organization Distributors, Jo­
hannesburg) , in an ultra-deep freezer at -70 oc. 
Serological tests were performed in the Protozool­
ogy Section, OnderstepoortVeterinary Institute (OVI) . 
An indirect fluorescent antibody test (IFA-test) , de­
scribed by Morzaria, Brocklesby & Harradine (1977) , 
was used to detect Babesia bigemina and B. bovis 
antibodies, and for A. marginale antibodies, a com­
petitive inhibition enzyme-linked immunosorbant as-
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say (CI-ELISA) method was employed (Visser, Mc­
Guire, Palmer, Davis, Shkap, Pipano & Knowles 1992). 

Statistical data analyses were done on an IBM-com­
patible microcomputer. The software application 
used was SPSS Release, version 4.0 for Convex UNIX. 
A two-tailed Fisher exact test (Zar 1974), which is a 
binomial , non-parametric test for proportions, was 
applied to determine differences in the numbers of 
seropositive animals between those from Botshabelo 
and those from Thaba Nchu. A two-tailed, paired 
Student's t-test (Barnard, Gilbert & McGregor 1993) 
was used to determine significant differences in the 
geometric mean titre (GMT) of B. bigemina and B. 
bovis antibodies in Botshabelo, as compared to 
Thaba Nchu. According to the method described by 
Thrusfield (1986) , only seropositive animals can be 
used in calculating the GMT to indicate possible dif­
ferences in probabilities of recent infections or out­
breaks. The arithmetic mean or coded mean was cal­
culated by coding the titres (Table 1 ), and dividing the 
sum of the coded titres by the number of titres. 

The GMT is the antilog
2 

of the coded mean (P) . When 
an initial log10 dilution has been carried out, subse­
quently followed by log2 dilutions, the GMT is calcu­
lated as follows: 

GMT/10 = 2X 

log,
0
(GMT/10) = X x 0,301 

GMT/1 0 = antilog(x x 0,301) 

GMT = antilog(x x 0,301) x 1 o 

A significance level of P:::; 0,05 was used through­
out. Data on seropositive animals are presented as 
percentages of the total samples to simplify the in­
terpretation of results. 

RESULTS 

The results were divided into two groups according 
to the location where serum samples were collected, 
namely Botshabelo orThaba Nchu. The results of the 
three serological testings are summarized in Table 
2. Data on seropositive animals are presented as 
percentages of total samples to simplify the interpre­
tation of results. A comparison between the two lo­
cations showed no significant differences in serologi­
cal test results between the cattle from Botshabelo 
and those from Thaba Nchu. The 151 cattle had an 

TABLE 1 Antibody titres expressed as reciprocal dilutions (X) 
and coded titres (log2 X) 

Reciprocal dilution (X) Coded titre (log2 ) 

80 1 
160 2 
320 3 
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TABLE 2 Prevalence of antibodies against Babesia bigemina, B. bovisand Anaplasma marginate in cattle (n = 151) in Botshabelo 
and Thaba Nchu areas 

Area Sample size % Positive to % Positive to % Positive to 
Babesia bigemina Babesia bovis Anaplasma marginate 

Botshabelo 115 61,99 
Thaba Nchu 36 65,31 
Combined 151 62,42 

TABLE 3 The geometric mean titres (GMT) of Babesia bigemina 
and B. bovis in cattle in the Botshabelo-Thaba Nchu 
area 

Haemoparasites Botshabelo Thaba Significance 
Nchu 

GMT GMT (P < 0,05) 

Babesia bigemina 45,6 40,0 NS 
B. bovis 24,9 30,8 NS 

average seroprevalence of 62,42% to B. bigemina, 
19,47% to B. bovisand 98,60% to A. marginate. 

Geometric mean titres (GMTs) of antibodies against 
B. bigemina and B. bovis were determined for both 
the Botshabelo and Thaba Nchu areas. There were 
no significant differences in the GMTs of the cattle from 
Botshabelo and those from Thaba Nchu (Table 3). 

DISCUSSION 

Based on the information gained from a serological 
study, the immune status of cattle in an area can be 
classified into an endemically stable (81-1 00% posi­
tive sera) situation, a situation approaching stability 
(61-80 %), an unstable (21-60%) situation, a mini­
mal disease situation (1 - 20 %), and a disease-free 
situation (0% positive sera) (Norval, Fivaz, Lawrence 
& Daillecourt 1983). Where the inoculation rate of Ba­
besia or Anaplasma is adequate to ensure that all 
calves are infected while they are protected by innate 
and/or colostral immunity, clinical disease is minimal 
and endemic stability is achieved. The disruption of 
an existing situation of endemic stability is usually 
associated with drought conditions (De Vos 1979), 
or increased tick control (Norval eta/. 1983). En­
demic instability, on the other hand, describes the 
situation in a herd where some animals fail to be­
come infected within nine months of birth. When such 
susceptible individuals encounter infected ticks, clini­
cal disease develops (Howell , De Vos, Bezuiden­
hout, Potgieter & Barrowman 1981 ). 

Based on the percentage of cattle that were sero­
positive (62,42 %) to B. bigemina, it is evident that 
cattle in the Botshabelo-Thaba Nchu area fit into the 
group of infection rates that is indicative of a situa-

18,57 98,19 
22,87 100,00 
19,47 98,60 

tion approaching endemic stability, but with a possi­
ble risk of outbreak of disease. No clinical cases of 
redwater due to this organism were observed dur­
ing a 12 months clinical health study on cattle in this 
area (Dreyer 1997). Although there were differences 
in seroprevalence between the cattle in the Botsha­
belo and Thaba Nchu areas, these differences were 
small and non-significant. 

The average seroprevalence of 19,47% against B. 
bovis for cattle sampled in the Botshabelo-Thaba 
Nchu area indicated a situation of minimal disease 
(1-20%), and the risk of clinical disease outbreak 
due to this organism is thus small. As far as is known, 
B. bovis is only transmitted by Boophilus microplus 
(DeVos 1979; DeVos & Jorgensen 1992) which does 
not occur in the Free State Province (Howell, Walker 
& Nevill 1983). 

In a study on tick infestations conducted over a 12 
month period in the Botshabelo-Thaba Nchu region, 
high numbers of B. decoloratus were collected and 
identified, but no B. microplusticks were found (Drey­
er 1997). The occurrence of Babesia bovis antibod­
ies in the cattle is difficult to explain. 

It is possible that the I FA-test used to detect antibod­
ies against B. bovis was influenced by the high lev­
els of those against B. bigemina. Leeflang & Perie 
(1972) and Gray & DeVos (1981) observed serologi­
cal cross-reactions between the two species and 
false positive B. bovis reactions were seen with the 
I FA-tests they used. In a study done by Bessenger & 
Schoeman (1983) sera containing antibodies against 
B. bigemina reacted positively with a B. bovis anti­
gen in a IFA-test, although the titres obtained were 
consistently lower than those obtained with B. bovis 
sera. 

Although several studies concluded that Boophilus 
microplus is the sole transmitter of Babesia bovis in 
southern Africa (DeVos 1979; DeVos & Every 1981 ; 
Howell eta/. 1981; Norval eta/. 1983), it is possible 
that other ticks can potentially transmit B. bovis in the 
area. Studies in Nigeria (llemobade 1992) have indi­
cated a more widespread distribution of B. bovisthan 
the scanty distribution of the vectors Boophilus annu­
latus and Boophilus geigyi in that country, suggest­
ing that the identification of the vectors of B. bovis in 
Nigeria needs further investigation. llemobade (1992) 
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has speculated that Boophilus decoloratus might be 
the vector of B. bovis in some parts of Nigeria. 

Another possibility for the relatively high seropreva­
lence of antibodies against B. bovis, that were obtain­
ed in this study, is that the organism could have been 
mechanically transmitted by haematophagous in­
sects although this seems improbable and the occur­
rence of B. bovis antibodies in cattle in the Thaba 
Nchu-Botshabelo area needs further investigation. 
It is interesting to note that the State Veterinarian of 
the region who is stationed in Thaba Nchu, has not 
diagnosed any B. bovis infections in the last six years 
of record keeping (W. Stohr, personal communication 
1995). 

When comparing coded antibody titres in popula­
tions, two parameters must be considered before 
inferences are made: the relative proportion (percen­
tage) of seropositive animals, irrespective of titres, 
and the GMTs of the seropositive populations. 

In the present study, it was established that there 
were no significant differences between GMTs of 
both B. bigemina and B. bovis in the Botshabelo and 
Thaba Nchu areas, respectively. A high GMT is in­
dicative of a recent epidemic and a low GMT, merely 
of the persistence of antibodies in convalescent ani­
mals (Thrusfield 1986). The GMTs to B. bigemina and 
B. bovis, in the Botshabelo and Thaba Nchu 
areas respectively, were low, which indicate a per­
sistence of resistance in the animals in the absence 
of recent extensive outbreaks. 

The average seroprevalence for A. marginate was 
98,6%. A seroprevalence above 81% is indicative of 
a situation of endemic stability, but clinical cases of 
anaplasmosis were diagnosed in the areas concern­
ed during a recent 12 month study on herd health 
(Dreyer 1997). In an extensive country-wide study 
conducted in Zimbabwe, the absence of a relation­
ship between the prevalence of Anaplasma antibod­
ies and clinical cases of anaplasmosis in cattle could 
not be explained (Norval, Fivaz, Lawrence & Brown 
1984). Host immunity to any disease including ana­
plasmosis requires a healthy immune system. It is 
possible that the long lactations of at least 9 months, 
a high tick challenge, the harsh winters and no or 
insufficient supplementary feeding had an influence 
on the generally poor physical condition of the ani­
mals (Dreyer 1997), resulting in a decline in immuno­
competence of some of the cattle with the appear­
ance of clinical anaplasmosis. 

The results of a study conducted in various parts of 
South Africa (DeVos & Potgieter 1983) indicated that 
the highest percentage of bovine babesiosis out­
breaks occurred on farms on which moderate tick 
control measures were applied. These led to a situ­
ation of endemic instability with infection rates of 20-
70%. The present serological study has provided a 
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quantitative assessment of antibody prevalence rates 
against the babesiosis and A. marginate infections 
present in the area, and can be used as a basis for 
the planning of tick control strategies and the con­
trol of tick-borne diseases in the area. 

In the Botshabelo-Thaba Nchu area no regular meas­
ures to control ticks were practised in the past which 
has resulted in the challenge of calves by certain tick­
borne pathogens, and the development of a situation 
of endemic stability against A. marginate and one 
approaching endemic stability against B. bigemina. 
An intensive tick control plan in the area can there­
fore not be justified, but an integrated tick manage­
ment plan should be introduced in order to control 
the deleterious effects of the ticks on their hosts 
which in some cases appear to be severe. 
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