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SUMMARY: Some aspects of the epidemiology of Babesia bovis were studied in Santana do
Livramento, Rio Grande do Sul, Brazil, by analysing cattle raising practices applied in 101 herds and
by diagnosing B. bovis antibodies in cattle approximately 11-months-cld using an enzyme linked
immunosorbent assay (ELISA). Herds whose seroprevalence ranged between 15% and 80% were
considered to be at risk of babesiosis outhreaks of economic importance (enzootic instability zone}.
Fifty three per cent of herds were found to be in enzoatic instability zone for B. bovis The proportion
of Bos taurus herds {53%) when compared to herds of B. indicus x B. taurus (51%) in instability were
similar (P=0.771, chi square) and the number of acaricide treatments applied annually was not
statiscally significant related to instability to B. bovis (P=0.866). Herds maintained along with sheep
in a ratio <1.5 : 1 sheep/cattle had a greater chance of being in enzootic stability zone due to the
high antibody prevalence when compared to herds kept with a higher sheep/cattle ratio (P=0.090).
The probability of enzootic stability increased significantly if the herds with a low ovine/bovine ratio
were from properties greater than 500 ha (P= 0.057). High 8. bovis antibody prevalences were found
in B. taurus x B. indicus herds subjected to an average of 5.8 tick treatments yearly with long residual
period acaricides. This indicates misuse of the chemicals, or tick resistance to them. The
epidemiclogical situation of B. bovis in this region seems to justify the use of live vaccines against B.

bovis to prevent economic losses caused by this protozoan.
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INTRODUCTION

Bovine babesiosis caused by Babesia bovis and Babesia
higemuna s the most important cattle disease transimitled by
Boophilus micropius ticks in tropical and subtropical arcus
ot South America (GUGLIELMONE, in press . Calves are
protected by non-specific inmunity to about seven monthis
of age (VOS ¢t alii 1987, GUGLIELMONE er afii., 1992).
Infeotion  during  this  period  induces a  long-lasting
immunity, whereas primary infection later m life can
produce severe illness (MAHONEY er alir, 1973, 1979).
Therefore the likelihood of babesiosis cutbreaks occurrence
can be indirectly measurcd by detecting the proportion of
miected calves  via antibodies
prevalence (FAQ), 1984).

Ros indicus x Bos iamrus cattle, that arc more resistant to 5.

micraplus infestations than B, faurus breeds (LEMOS et

diagnosing  babesial

atiiy 1985 SUTHERST ¢r afir, 1988, GUGLIELMONE er
alir, m press) are cemmonly abundant 1 this region.
Mareover, cattle and sheep are usually raised together. This
is relevant i that most of 4. microplus larvae picked up by
sheep will not complete their life cycle. Therefore, the use
ot sheep has been sugpested as a tactor which decreases
population densines of B. microp/us and thereby decrease
the usc of acancides (EVANS et alit, 1992).

Farmers and velerinary practitioners claim that under the
conditions above, "tristeza parasitana” (a regional term used
to describe cattle babesiosis and anaplasmosis) 15 & senous
economic problem, but cpidemmological information on this
disease is scarce. In this article we describe sume aspects of
the epidemiclegy of babesiosis caused by A bovis in
Santana do Livramento. Rio Grande do Sul. Our results are
hased on a survey of producers, their cattle management
practices. and the seroprevalence of 5. hovis annbodies in
their herds.
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MATERIALS AND METHODS

A questionnaire was sent to 101 livestock praducers who
had been asked to answer the following: 1) their opmion on
the importance of tick-borne discuses in their herds. 2)
cattle hiotypes (B jewrus, B taurus x B indicus or B
indicuy), 3) size of the property {greater than or less than
500 ha), 4) number of cattle and sheep. and 5) number of
annual treatments apainst ticks. The herds were located (o
the North-East of the town of Santana do Livramento (307
537 18" 8 557 310 36" W) forming a circle to the
South-West; (the maximum distance from the town to a
herd was 100 km).

For 5. hovis serology, a mmimum of 20 blood samples from
each herd had been obtained from cattlc about 11
months-old. Serological tests were performed with an
cnzyme linked tmmunosorbent assay (ELISA) provided by
the  joint Food  and
Organization-International Atomic Enerpy Agency, whose
guidélines 1o perforin the test wers followed (FAQ-TALA.
1992). The ELISA rest was used only after confirming an
agreement of 90% with the traditional immunofluorescent
antibody test (MARTINS, 1992). Herds with prevalence of
B. hovis between 15% to 80% were considered as living ina
high risk area in relation to the possibility of suffering
babesiosis outbreaks of economic importance (enzootic
unstability, FAOQ, 1984). Chi square test was used for
statistical analysis.

division  of Agricuitural

RESULTS

Not all questionnaires were completely tulfilled, therefore
the total number of answers for each question varied
accordingly. Ninety percent of producers said that "tristeza
parastlaria” was a problem m their herds, mainly in cattle
older than 12 months. Fifty four herds (53% of the (otal)
were within the arca of enzootic instability to B, Aows. OF
the remaining 47 herds (47% of the total) in enzootic
stability zone, 41 (87.2%) were classified as such becuausc
of a high prevalence (80%,) of 5. bovis antibodies and the
remainders (12.8%) due to ltow antihody prevalence
(=15%).

The majority of herds were A. tawrus x B. indicus (n-82) or
B3 tawrus (n=10), 33% and 51% of which were in enzootic
instability zone, respectively (P— 0.777). Al herds were
treated apainst ticks using plunge dips: 81% of the
producers  used  synthetic  pyrethroids  and  19%
formamidinic compounds. The majority of the herds were
treated 4-6 times vearly but it had no statistically-sigmticant
cffect upon the epidemiologic conditions (Table 1), Notably
two A fauris herds were exposed to more than 6 anmwual

MARTINS et ali

Table 1. Frequency of annual treatments against Boophilus
micropius and situation of enzooftic stability or instability to Babesia
howvis

Frequency Annual treatmenis
of

Instability Stability

treatments Number % total Number % total Number % total

<3 14 18a* 9 64 5 36

4-6 45 81b 26 57 20 43

=6 16 22a 9 54 7 44
P<0.05 P=0.05

"Numbers with different letters indicate statistical differences.

tick treatments were in stabily zone due a high prevalence
ol A bovis antibodies.

The size of the farms did not alfect the epidemiological
stluatzon per se; 22 (26% of the total) had less than 300 ha
and 04 (744%) had over 500 ha. However. in both cases 33%,
of the herds were in enzootic instability zone.

The analysis of herds grazed together with sheep at o
sheepieattle vatio > or < [3:1 showed that 17 herds {59%;)
of the total of 29 herds kept under < 1.5, ratio were in a
stable situation due to high antibodies prevalence o £
hovis, The same situation was found in 30% (17 herds from
a total of 36) for those herds with a ratio of > 1.5
(p=0.012). five herds in this ratio were in enzootie stabilily
zone due to low antibodics prevalence.

A further inside in the strata of 29 herds maintaimed under a
low ovine/bovine ratio showed that 28 of them were treated
tor ticks at least four times annualy using mainly
pyrethroids (26 cases). Thirteen lierds (76%) of the 17 herds
i enzootic stability zone were kept in farms bigper (han
500 ha, whereas 5 herds (42%) of the 12 in enzoatic
instability were from properties of this size (I 0.037),
Again, the number of treatments had no influence in the
epidemiological starus o B hovis. The 17 herds in enzootic
stability due to high antibodies prevalences received a mean
number of 5.8 + 1,03 acaricide treatments per year, while
the 12 herds m cnzootic instability were treated 5.0 + 1.22
times yearly.

DISCUSSION

The epidemiology of B hoviv in Santana do Livramento
appears to follow a classical model (FAQ. 1984 according
to the serological data obtained during this work and the
opinion of farmers that "tristeza parasitaria” usually affects
cattle older than a year. This differs from the situation in
another region of Brazil {Mato Grosso do Sul) where cattle
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babesiosis is manly a problem in cattle younger than seven
months IMADRUGA er afii, 1986).

The proportion ot herds in enzootic instability zone for /5.
hervis was high showing a regional situation under a nisk of
widespread outbreaks of babesiosis. The percentage of
herds m instability was lower than that obtained [from
producers i relation ro "tristeza parasitaria”, This may be
due 10 an overestimation of the problem by the farmers or
that "(nsteza"reported by them includes outbreaks due 0 5.
hovis, B. bigeming and Anaplasma marginale. The latter
possibility is supported by the findings of SPATH (1986} in
Argentina were  due  to
anaplasmosis. 8% to B. higemina, 34% to B hoves, and 13%

where  45%  of  outbreaks
were due to a comhination of both species of Bubesia,

The reasens for envootic instability are not apparent. In the
most favourable arca for B micropfuy development in
Argentina (border with south Brazil), enzootic instability to
Boboves i B tawrns x B indicns cattle was related o the
use of long residual acaricides such as synthetic pyrethroids
(MANGOLD er ofii. 1988) that severely decreased the
density of tick populations (GUGLIELMONE, jir presy ).
Therefore 11 was expected  that under high acaricidal
pressure with pyrethroids. 8. fawrus x B mehicus herds
maintained with sheep would usually be in enzootic
instability zone to A hovis or in enzootic stability due 1o
low prevalence of antibodies.

A superficial analysis appears to support this prediction
simee 39% of the herds were in enzootic instability or
having antbody prevalences lower than 15%. Nevertheless
the number of tick treatments did not influence  the
eprdemiological situation. and 13 herds maintained  in
properties greater than 500 ha under a sheepicattle ratio
1.5, but treated almost 6 times/vear (most of them with
pyrethrords) showed antibodies prevalences higher than
B0%. These facts show that the assumption was incorrect
for a Targe number of herds. Probably the acaricides were
misused and or tick resistance 1s starting to be a problem, as
pomted out by EVANS (1992).

An alternative explanation could be that a high proportion
of i micrapins larvae are mfected with 5. fovis in southern
Brazil. However. there 1s no focal nformation to support
this statement while studies carned out 1 Australia showed
that this infection rate 15 extremely fow (MAHONEY &
MIRRE, 1971).

The sheep:cattle ratic was the parameter most closely
relaled o define the epidemiological situation to /. hovis,
Herds maintained under a ratio </1.5 had a greater hikelthood
of being in enzootic stability, especially in properties larger
than 300 ha. This may resull from a combination of the
tower cfteet of sheep-cattle ratio of <15 on tick populations
i comparison with higher ratios, difficulties in gathering all
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caitle for tick treatment coupled with bad munagement of
the acarcides and/or tick resistance.

Although turther information are needed to understand the
epidenmiology of B bovis 1t appears thai the problem
justifies vaccination to prevent fosses (GUGLIELMONTE ¢
alii. 1992 If this s mnplemented correctly, herds m
cnzootic mstability zone due to low antibody prevalence
will have to be included in vaccination programmes because
any ncrease n the A bovis inoculation rate may result in
devastating outbreaks (GUGLIELMONE, 1994) Similar
studies on the epidenology of B. higeming and Anaplusma
margingle m this region are needed to cover all the range of
Bmicroplus-borne dseases m R Grande do Sul,

SUMARIO

Alguns aspectos da epidemiologia de Babesia hovis foram
estudados em Santana do Livramento, Rio Grande do Sul.
Brasil, através de analise de praticas de manejo aplicudas
sobre 101 rebanhos bovinos ¢ pela detecgdo de anticorpos
de /1. hovis em bovinos com aproximadamente 1 meses de
dade. unhzando-se um reste imunoenzimatica (ELISA)
Rebanhos com prevaléncia de anticorpos variando enire 13
¢ 80% forwm considerados ain risco de exposigan a surtos
de babesiose de nmportancia ccondmica (instabilidade
enzootica). Um total de 33% dos rebanhos  {oram
encontrados em situagio de mstabilidade enzodtica para /5.
hovis. A proporcic de rebanhos HBos tawrns ¢ B narns x OB,
indrcns em mstabilidade foram simtlaves (P-0.771, X" Jeo
nainero de {ratamentos carrapaticidas aplicados anualmenie
ngo teve influéneia na mstabihidade para 5. bovis (P -0.866.
X’ 3. Rebanhos bovinos mantidos juntos com ovinos em
uma proporgao < 1.5, riveram maiores chances de estar em
situagio de estabihdade enzootica devido a alta prevaléncia
de anticorpos do que rebanhos mannidos numa taxa
L5 (P0.012. %) Esia
situagio fo1 mais evidenciada em rebanhos mantidos em
0.057. %) Altas
prevaléncias de anticorpos foram encontradas em rebanhos

proporcional  ovino/bovino >
propriedades maiores de 500 ha (P

Bodaurns x B indicws submetidos a uma media de 3.8
tratamentos carrapaticidas anuais com prodaios de longo
periodo residual, indicando falhas na aplicagdo ou indicios
de resisténcia. A situagdo eptdemiclogica de A hovie em
Santana de  Livramento justifica a recomendagio de
vacinagio especifica a fim de se evitar perdas ccondmicas
em rebanhos em situagdo de instabilidade enzootica e
naqueles em estabilidade enzodtica em consequéncia de
baixa prevaléncia de anticorpos.
PALAVRAS-CHAVE: Emdemiologia,
Anticorpos, Bahesia bovis, Bovinos.

Prevaléncia,
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