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SUMMARY Pure isolates of Babesia bovis and Babesia bigemina were obtained from Boophilus microplus
ticks, from the five brazilian physiographic regions. Engorged female ticks from these regions were placed
in Petri dishes and incubated at 28°C and 80% of humidity. After oviposition (day 7 - 14), eggs were
weighted distributed in adapted disposable syringes or metal screen tubes and incubated at the same
temperature and humidity. Splenectomized Nelore calves (Bos indicus) were infected with B. microplus
larvae or engorged larvae. The animals were evaluated for parasitaemia, packed cell volume and once a
week serologically for antibodies against Babesia (indirect fluorescent antibody). B. bovis was transmitted
only by the larvae, while B.bigemina was transmitted during the nymph and adult stages. When parasitaemia
was detected by stainned thin slide smears, infected blood samples were titrated and stored in liguid nitrogen.
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INTRODUCTION

Babesiosis has been considered one of the limiting factors for
the increase of productivity of the cattle industry in countries with
tropical and subtropical climates. In Brazil the tick Boophilus
microplus is the principal vector of Babesia bovis and Babesia
bigemina. The tick larvae transmit B, bovis (MAHONEY &
MIRRE, 1979), and the nymphs and adults transmit B. higentina
(CALLOW & HOYTE, 1961b). Isolation of these agents based on
the transmition propertics by the 8. micropius tick has been studied
by several authors (CALLOW & HOYTE, 1961a; CALLOW, 1977
KESSLER & BELLATO, 1981; GUGLIELMONI et afii, 1981;
DALGLIESH & STEWART, 1983; BAl erafii, 1987, KESSLER ¢t
alii, 1987). Genetic and antigenic diversities have been
demenstrated in the organisms of the Rabesia genus, in isolates
from ditferent geographical regions of the world (COWMAN ef
alii, 1984; PALMER et afii, 1991; DALRYMPLE, 1992). These
variations between populations of Bahesia appear to have a
significant effect on the duration of efficacy of the attenuated vaccine
{BOCK et afii, 1992; DALRYMPLE, 1992), as well as in the
elaboration of the subunit vaccine, extensively studied in recent
years (TIMMS & BARRY, 1988; REDUCKER e¢f afii, 1989;
HINES er alii, 1991; WRIGHT ef aiii, 1092), The objective of this
work was to create a bank of isolates of B. bovis and B, bigemina,
from the different physiographical regions, aiming at a better
understanding of the Brazilian isolates for the improvement and
development of new diagnostic and immunization techniques.

MATERIALS AND METHODS

The work was carried cut at the “Centro Nacional de
Pcsquisa de Gado de Corte (CNPGC)” - National Beef Cattle
Research Center | “Lmpresa Brasileira de Pesquisa
Agropecuaria” (EMBRAPA) - Brazilian Agricultural Research
Company, in Campo Grande, Mato Grosso do Sul. Initialty
engorged female ticks were obtained from the five
physiographical regions of Brazil: North, Northeast, Central-
West, Southeast and South. The method described by KESSLER
et alif (1987) was used for the isolation of B, bovis and B.
bigemina. The engorged females were placed in Petri dishes
and mcubated at 28°C, with 80% relative humidity. Fggs from
the 7% through the 14" day of oviposition were weighed,
distributed in 0,5g batches (equivalent to 10,000 larvae) in
adapted disposable syringes or in metalic mesh tubes and
incubated in the same conditions of temperature and humidity.
For the isolation of the samples, four to six months old Nelore
calves, born and raised tick-free were used. The animals were
placed in individual pens, in an isolation area, and monitored
before and after splenectomy by rectal temperature (),
hematocrit (Ht), by direct examination of blood smears stained
by May-Griinwald/Gicmsa, clinical examination and serological
testing by indirect fluorescent antibody technigue (IFAT).

Ten or twenty thousand larvae were placed in a capsule of
cotton fabric (musseline), attached to the back of one calf (Fig.
1). On the fifth day, the metalarvae were removed from this call’

Rev. Bras. Parasitol. Vet., 7, 2, 91-94 (1998)
(Brazil. J. Vet. Parasitol.)



92

(T'ig. 2y and transferred to another capsule that was attached to
the back of another calf. After removal of the metalarvae the first
calf was spraycd with an acaricide to eliminate remaining ticks.
Some isolates were subinoculated intravenousty. The animals
were examined daily as described above. Serological testing was
carried out weekly by the IFAT. Parasitized blood was collected,
litrated, stabilized by the addition of 10% of glycerol, and
preserved by freezing in liquid nitrogen in 1 ml aliguots. The

same procedure was applied for each isolated sample,

Fig. 1. Calf with capsule attached to the back, being infested with
Boophilus microplus larvae.

Fig.2. Collection of metalarvae, after removal of the capsule, to be
transferred to another calf.

RESULTS

Tables | and 2 present the values of the prepatent period
(PPP), percentage of parasitemia (PP), rectal temperature (T)
and hematocrit observed during the isolation of the samples.

KESSLER et ali

Table 1. Prepatent period (PPP), percentage parasitemia at freeczing
(PPF}, maximum parasitemia (PPM), maximum rectal temperature (T)
and reduction in hematocrii, of spienectomized calves, infested with
Boophilus microplus larvae, during the process of isolation of Babesia
bovis from the five physiographical regions of Brazii.

Region P PPF PP T Ht red.* Obs.
(days) (%) (%) (*C) (%)

North 1 0.6 06 408 30.3 died

Northeast 15 0.5 - - - medicated

Southeast 10 01 - - - medicated

Mid-West 13 0.08 - - - medicated

South (Bage} 14 04 - medicated

South (Rosario) 25 h 0.01 404

*Maximum values obtained were considered only for calves that
recovered from infection without medication.
**Subinoculation was done in another calf.

33.3 no medication

Table 2. Prepatent period (PPP), percentage parasitemia at freezing
(PPF), maximum parasifernia (FPM), maxtmum rectal temperature (T)
and reduction in hematocrit, of splenectomized calves, infested with
Boophilus microplus larvae, during the process of isolation of Babesia
bigemina from the five physicgraghical regions of Brazil.

Region PP PPF PPV T Ht red.” QObs.
(days) (%) (%) () (%)

North 13 0.8 - - medicated

Northeast 16 48 4.8 41.2 43.2 no medication

Southeast 10 01 - - - medicated

Mid-West 11 19.5 19.5 403 84.0 no medication

South (Bagé) 13 0.48  0.18

*Maximum values obtained were considered only for calves that
recovered from infection without medication.

34.2 no medication

North isolate (Ronddnia): in the first calf, infesied with
10,000 larvae, the presence of B. bovis was detected 11 days
after infestation. On this date, a subinoculation (20 ml of blood)
was carried out with another calf, A sample of the isolated was
frozen in liquid nitrogen at the 132 day, when parasitemia was
0.5%. During infection by 8. bovis the calf had a maximum PP
of 0.6%, maximum T ot 40.8% and 30.3% reduction in Ht, as
well as anorexia and motor incoordination, and died on the 182
day post-infestation. Brain smears showed capillaries filled
with B. bovis-parasitized erythrocytes. The subinoculated calf
had a PPP o9 days and a parasitemia of 0.3% when samples
were frozen, The calf infested with metalarvae removed from
the first one did not show parasitemia for an observation period
of 30 days. In an attempt to isolate B. bigemina, the process

‘was repeated with a new batch of engorged females from the

same origin, again unsuccessfully. A third attempt was carried
out the same way as the other two, when the presence of B.
higemina was detected 13 days after infestation with
metalarvae. On the 14" day , when the PP was 0,8%, the isolate
was frozen. After subinoculation in another calf a second
sample, with a 1.3% parasitemia, was also [rozen,

Northeast isolate (Bahia): the first attempt of isolation of
B. bovis and B. bigemina was frustrating. None of the calves
infested with larvae or metalarvae showed parasitemias
detectable in thin smears. In the second attempt, the first calt
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Method for the isolation of B. bovis e B. bigemina.

was infested with 20,000 larvae of B. microplus from the same
origin, Fifteen days afier infestation, samples with 0.5%
parasitemnia of 8. hovis were frozen. On the 16 day post-
infestation with metalarvae, the call showed patent infection
by B. bigemina and on the 17% day maximum parasitemia
reached 4.8%, then samples were frozen. The maximum T was
41.2% and reduction in Ht was 43.2%. The animal recovered
normal condilions without specific medication.

Southeast isolate (Sio Paulo): the first calfhad a PPP of 10
days after infestation with 20,000 larvae and 0.1% parasitemia
by . bovis when samples were frozen. The second calfinfested
with metalarvae showed patent infection with B. bigemina,
with 0.1% parasitemia and 31.0% Ht, 10 days after infestation
when blood for freezing was collected. During the observation
period, this animal had hemoglobinuria, and parasitemia
reached 3.6% when it was medicated with a babesicide,
recovering normal conditions,

Central-West isolate (Campo Grande): the first calf was
infested with 10,000 larvae of B, micropius. The presence of B.
hovis was detected 13 days after infestation. Samples were frozen
when parasitemia was at 0,08%. The calf was medicated with a
babesicide. The second calf infested with metalarvae showed
patent infection by B. bigemina 11 days post-infestation.
Samples were frozen when the calfhad a 19.5% parasitemia. This
calfrecovered from infection without medication.

South isolate (Bagé): 14 days afler infestation with 20,000

larvae, samples of 5. bovis were isolated, with a parasitemnia ol

0.4%. Thirteen days after inféstation with metalarvae, the presence
of B. higemina was detected. Samples were frozen with 0, 18%
parastientia. Maximum PP was 0.9% and the reduction in Ht was
34.2%. The animal recovered without specific treatment.

South isolate (Rosario do Sul): the presence of B. bovis
wus observed 25 days after infestation with 20,000 tick larvae
when a second call was subinoculated with 20 ml of blood.
Samples of B. bovis of the subinoculated calf were frozen
when parasitemia was 0.2%. The calf that was infested with
metalarvae did not show parasitemia, and B. higemina was
not isolated from this tick sample.

DISCUSSION

The prepatent period varied for B. bovis, from 10 0 25 days
and for B. bigemina, from 10 to 16 days post-infestation with
larvae and metalarvae, respectively. Considering six days for
larvae developing to nymphs, the pre-patent period for B,
bigemina mnay be projected as 16-22 days. These periods were
higher than 8 to 16 days, normally encountered in natural
infestations (MAHONEY, 1977}. The isolation of pure samples
of B. bovis and B. bigemina was confirmed by IFAT testing. The
rates of success in the isolation were 85.7% for B. hovis (6 isolates
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in 7 attempts) and 55.5% for B. bigemina (5 isolates in 9 attempis).
This lower success rate in the isolation of B. bigemina might be
attributed to the survival ofa smaller numher of nymphs in relation
to the number of larvae used in the initial infestation and to the
higher resistance of Nelore cattle (McCOSKER, 1981; GOMES
et alii, 1989) used in this work, despite that the calves had been
previously splenectomized,

The tsolation method proved very practical, since the
localized infestation allows for an casy recovery of a significant
number of metalarvac that will go through ecdysis on the call; in
an environment restricted by the capsule, diminishing the logses
caused by falling. On the other hand, the method is more
cconomical than that described by the authors who used the
transference of adults, males and females (GUGLIELMONE ¢t
alif, 1981), only males (DALGLIESH & STEWART, 1983; BAl ez
alii, 1987), or successive blood passages containing a mixed
infection (CALLOW & HOYTE, 196 1b; BISHOP er alii, 1973},
for the isolation of B. bigemina, because it makes possible the
isolation of B. hovis and B. bigemina using only two calves.
However, in this work, Theileria spp., Eperythrozoon spp. or
Borrelia spp. were not found in thin smears of blood from the
splenectomized calves, probably because in the microregion
cattie arc not naturatly infected by those microorganisms, what
facilitated much the process of isolation.
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SUMARIO

Isolaram-se amostras puras de Babesia bovis ¢ Babesia
higemina de carrapatos Boophilus microplus provenientes
das cinco regides fisiograficas do Brasil. Teledginas
procedentes das respectivas regides foram colocadas em placa
de Petni ¢ incubadas a 28°C com umidade de 80%. Apos a
postura (7° ao 14°dia) os ovos foram pesados e distribuidos
em seringas descartaveis adaptadas ou tubos de tela metdlica
e incubados nas mesmas condi¢des de temperatura e umidade.
Bezerros da raga Nelore (Bos indicus), esplenectomizados,
foram infestados com larvas ou metalarvas de
B.microplus. Diariamente avaliaram-se os animais observando-
se a parasitemia, hematdcrito e, semanalmente, realizou-sc a
sorologia pelo teste de imunofluorescéncia indireta. A fase
larval transmitiu somente a B. Bovis. A B. higemina foi
transmitida durante a fase de ninfa e adulto. Quando a
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parasilemia tornou-se patente amostras de sangue parasitado
foram cothidas, tituladas e congeladas em nitrogénio liquido.
PALAVRAS-CHAVE: Babesia, isclamento, transmissio,
carrapato, Boophiius microplus.
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