SEROPREVALENCE AND INCIDENCE OF BABESIOSIS AND
ANAPLASMOSIS IN A CARORA BREED HERD FROM VENEZUELA.

ROY 1. MELENDEZ, DVM. M5! & MARIA FORLANO, DVM)!

Uip Depariamente de Salud Pablica, Decanato de Ciencias Velerinarias, Universidid Centrocerdental Dsandio Alvamdo.
Apartado Posial o035, Barquisimero, Lara, Venczuela,

SUMMARY: A longitudinal study was conducted in two groups of Carora breed cattle (n =15) which
started when experimenial calves were one week old and it finished when animals reached 15 months of
age. Blood smears were prepared every other week from each calf to monitor microscopically the incidence
of Babesia spp. and Anaplasma marginale, whereas, serum samples were coilected with the same
frequency to study the seroprevalence of those blood parasites by the indirect immunofluorescence
assay (IFA)}. Babesia spp. showed a mean incidence (M) of 8.5% while Anaplasma marginale presented
a Ml of 22 4% after 15 months of survey, pasitive calves having no clinical signs. Anaplasmaosis showed
a higher incidence dunng the rainy season (May-Nov.) which correlates with larger populations of
haematophagous insects for this period. Experimental animals showed an annual mean titer of 1:1,024 to
Babesia spp. and a mean titer of 1: 950 to A, marginale by IFA, with mean antibody levels for the group
of caives starting at 1: 40 and increasing to 1: 2,560 after one year of evaluation. The titer of antibodies for
thase hlood parasites increased steadity when calves hecame older and were transferred from individual
boxes to open grazing paddocks. Age, enzaotic stability, and the high crossbred of Carora breed animals
are discussed as factors that could determine the incidence and seroprevalence rates found against

those blood parasites in this cattle dairy breed.
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INTRODUCTION

Bovine babesiosis and anaplasmosis are hematic parasitic
diseases of cattle caused by Babesia bigemina, Babesio hovis,
and Lraplasia mareinale. respectively, Both discases are
otten tound in cavle herds of Venezuela in particular m
susceptible high crosshred or pure Bos s animais,
Research on hematic parasitic discases in Venezucela has been
atmed to s preventon and control (SCHROEDER er afii, 19711,
epizootiological struation (JAMES o7 afii, TURS),
inumunodiagnostic methods ( MONTENEGRO - IAMES erafrr,
FO90: TOROG BENITEZ et afii, 1980, and “in virro™ culture
and immunization of cattle against these diseases
(MONTENEGRO - JAMES er afii, 1992). Previous
eplzootiologica! studies (JAMES er alif. 1985} have shown
that hoth, bovine babesiosis and anaplasmasis. arc enzootic

in particular in the West Central Region (WCR) of Venezuela
with incidence rates of 7.5% (bahesiosis) and 21.2%
{anaplasmosis) and with seroprevalence rates of 78.2% and
57.2%. respectively. These seroprevalence Nguresindicate that
in the WCR ol Venezuela cattle s mainly raised in areas of
enzootic stability: therefore, few cases of chincal disease
caused by these blood parasites are oceasionally seen. On
the other hand. in regions with enzootic mstahilily or areas
where imported Bos farrus 15 inlroduced, babesiosiy and
anaplasmosis cause high economic losses.

A strategy recommended [or rasing productive cautle m
the tropics 15 to use aniimals resistant to tcks and tick-borne
diseases, aud often these resistant bovines are the product of
crossing Bos raurus with Bos indicus andior with creole cantle.
In Lara State, Venezuela, dairy cattie owners have been
devetoping atropical breed since 1920 named “Carora Breed™.
which is the result of empirical genclic crosses among Brown
Swiss cattle, indigencus creole bovines. and Bos indicus ma
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minor degree (HERRERA SILVA, 1960 ). The Carora hreed
caltle has showed 2 main characteristics: 4) it has an average
milk yield/cow/day/ of 11 liters., and b) it shows some resistance
1o tropical diseases and oicks (HERRLERA SILVA. 1960).

The man objectives ol'this Jongitudinal study were: 1) To
evaluate the Babhesia und Arnaplasmea infection rates
(inctdence). and 1o assess the kineties of antibodies against
these parasites (seroprevalence) in blood samples collected
fortigthly from Carora breed animals. 2) To correlate the
results of incidence and seroprevalence with the season of
the year (dry or rainy), and with the husbandry system used
in ranches raising this tropicalized breed of caule, The study
started when the experimental group of calves was 1-week old,
and 1t fimshed when these boviues had 15 months ol age.

MATERIALS AND METHODS

Bovines: The experimentat group (X G was originally formed
by 20 female Carara breed calves with ages between one to
seven davs old, randomly selected from two ranches (10 calves
perruneh dedicated o milk producton. Five calves died during
the first three months ol this study due to coceidiosts by Limeria
zurdd, three calves losses occurred in one ranch and two at the
other. consequently, the EXG was finally formed by 15 annmals
wlich were properly identified. These ranches were located close
to Carora town (107 35N and 70° 15"W)inthe WCR of Venezuela,
and into an ceotogicul urca classilted as a dry tropical forest
(RETUBLICA DE VENEZUELA, MINISTERIO DL
AGRICUTTURA Y CRIA. 1976). In these ranches calves are
rased 1 three phases: 1y calves one to four maonths old are kept
i mndradual tenced boxes, 2) tive to eight maonths old caives are
penned in medinm size erazing paddocks. and 37 9-18 months
old heifers are kept in lurge open grazing areas.

Collection of Samples: The following samples were collected
from each EXCGanimal: Capillary blood: (or preparing thin
hiood smears. which  were fixed with methanol and later
statned with Giemsa (Sigma Co St Louis, MO, USA). Each
stained blood smear was microscopically observed under oil
nunersion for 5-107 1o identifv blood parasites; at least 100
microscopical fields were checked before decluring a blood
smear either positive or negative w Anaplasma or Babesia
spp. 2) Blood was collected from the jugnlar vein to obtain
serum samples which were kept at -20°C before the TFA test
was performed, [FA tests were conducted on all serum samnples
obtained tfrom EXG bovines. The procedure followed lor the
conduction of the 1FA test was previousty published by
JAMES eralii (1981). The starung serum dilution was |2 80,
the conjugate was FITC in rabbit anti-bovine lgG {Cappel
Lub. Cochranville, PAUSA). Samples were examined under

an immunotluorescence microscope (Leitz, Latborlux 11),
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Blood samples were collected twice a month. consequently,
cach monthly result represents the mean value ol two
observations. Rates of infection in the EXG were calculated
through two parameters: [) Incidence of parasitemia, defined
as the monthly percentage of animals with positive blood
smears to Bubesia spp. and/or Anaplasmea, and 2)
scroprevalence, defined as the monthly mean titer of
antibodies detecled by FFA against the studied blood parasites
divided by the total number of calves checked each month. In
addition, the mean incidence (M) for cach hemoparasitic
disease during the survey was calculared as follows: Ml x
mean menthly incidence of parasitemiza + 15 months.

Two weather parameters were also recorded from the
geographicat area where this study was carmied out:
precipitation and temperature. These purameters were daly
monitored at «l.a Pastoray Sugarcane Factory, hidrology and
meteorolegy secuion, located halfway ol those ranches. Only
the mean monthly precipitation during the Tast [0 years in the
region { 1983-1993) 15 presented.

Statistical analysis: The differences detected in mean incidence
ol babesosis and anaplasmosis in the EXG, during the dry and
rainy scasons, were analyzed using the Chi-square test (X2),

RESULTS

The monthly rates o' incidence for bovine babesiosis and
anaplasmosis in Carora breed cattle are presented in Figure 1.
Anaplasmasis showed lower incidence during the dry season
{December-April) compared with the high levels of incidence
detected in the rainy season {May-November), These
differences were signilicant (p <0.05 ) after statistical analvsis
(Table 1). The everall mean cidence for anaplasmaosis after
monitoring the EXCG for 153 months was 22.4%. When the EXG
renched five months of age. etght oot of 10 calves had positive
bload smears to 4. marginale. The first  microscopieal
observation ol A marginale was found in samples collected
from seven and 14 days old calves. The overall mean incidence
(or babesinsis in the EXG during the whole survey was 8.5%
kn general, the rates of parasilemia for Babesia spp. were lower
than those for A, marginale (Iigure 1), and signiflicant
differences were not found for the incidence of this prolozoan
during the dry vs. rainy season {Table 1)

When the EX( reached seven months ot age eight out of
10 calves had positive blood smears w0 Bolesio spp..
nonetheless. these calves showed no elinical signs. Two calves
were positive o 8. bigemina at the early age ol 14 days and A,
Bigening was the predominant specie seen in blood
smears. The monthly rates ol seroprevalence for babesiosis
and anaplasmosis in the FXG are shown in Figure 2.
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Seroprevalence was monitored during one year and it was
related o the husbandry system and the group’s age. One
month old EXG calves had low mean antibody titers for
babesiosis (1:30) and anaplasmosis ( 1:20), and during the livst
tour menths of life these EXG calves were kept in individual
teneed boxes (IB), When EXG calves were four months old
reached mean antibody titers of 1:530 and 1:230, respectively
{Figure 23, The rates of seroprevalence lor bovine babesiosis
and anaplasmosis continued to raise, thus, at eight months of
ite calves reached mean levels of 1:2.460 and 1:2.335,
tespectively. From four to eight months the EXG wasy
transterred and kept i small grazing paddocks (SGP). Fizally,
when the EXG was 12 months old, mean levels of
seroprevalence were 1:2.484 {or babestosts and 1:2.510 for
anaplasmosis. At this age EXG ammals were healthy and
wrazing in large open paddocks (LGP)Y (Figure 2).

Table 1 - Mean incidence of bovine babesiosis and anaplasmasis
relatad to season of the year.

Season

Farasitosis Dry {dec.-april) Rainy (may-nov.)

Gabesiosis! 5.0 10.0
Anaplasmaosish 152 285

'Nuon swgrificant differences when compared dry vs rainy
* Signibeant cifferences (p<0.05} drv vs rainy

DISCUSSION

Rates of incidence and seroprevalence for bovine
babesiosis and anaplasmosis were studied in Carora breed
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cattle during 15 and 12 months respectivelv. Anaplasmosis
showed u high peak of incidence during the rainy season. and
lower rates during the dry season. This finding is similar o the
annual distribution reported lTor anaplasmoesis 1w this
geographic region and in this tropical dairy breed o catile by
JAMES ¢r wfif (1985). This distribution tor anaplasmosis
appears to be determined by the higher population ol blood-
sucking flies during the rainy scason which are important
vectors ford. marginale in the tropics, The mean incidence of
babestosis was 8.5% dunng the 15 monthy survev, and tis
result could have a two-fold explanation: 1) The high
predominance of” B, higemina i the region. sinee tos
hemoparasite shows greater intectivity for Boaphilus
mfcroplus than 8. bovis (MAHONEY & MIRRE. 197 Dand 2y the
high in¢idence and intensity of Babesia spp. sporokinetes in A
micropfuy detected inthis region (MELENDLEZ & FORLANCO, 1996),

The LXG showed a level of antibody titers against
babesiosis and anaplasmosis in constant increase  from one
to 12 months of age, This linding is different from ihm
ascertained 0 pure Bos fauriy calves raised 1o o lenmperate
country like Argentina (DT RTIOS ¢f «frr, 1988). In this casce.
calves showed o decreasing antibody titer w0 Bubesiv spp.
during the first Gve months of hile.

The antibody kinetics detected by TEA Lor A marginale
and Balesia spp. in the EXG calves from ane to seven months
old showed a tendency to increase slowly, reaching 1 nmean
titer of 1: 600 at the 7th month (Figure 2. Afterwards. the titers
[or both parasiles peaked (October) until 1: 2 300 and 1: 2,400
respectively (Figure 23 Tlus peak mantibody [evels seensio
correlate with the monthly rates of parasite incidence (Ligure
1}, whose rates increased on the 7th month {September), one
month before the burst of antibody titers for Lnaplasma and
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Reahesienspp. It is well known that bovines below one vear old
are more resistant W chinical babesiosis and anaplasmosis
than older ones. This natural resistance las o mululfaclonial
xplanation, therelore. m the tropics its desirable that young
amnuls become mlected at this stage of Hife, since they will
remain permanently immumzed against these discases
tpremumitton) (Y OUNG, 198K The anubody kinenes detected
by TEA for Anaplasma and Babesia in this study i this cattle,
strongly suggests that these animals becaime premunized
durmy therr first yvear of life, and i general, they will not
sufter these diseases as adults, this condition helps to maintaim
the enzootic stability in the region for these hemoparasitosis.

Lt the WCR of Venezuela, populations of Boophilus
aticropies are higher during the dry season compared with
the population fevels during the rainy season, in addition
there 1s o large proportion of Babesia spp.infected ticks

(MELENDEZ & FORLANO, 1996). This situation brings about

a ineh level of transmission for Babesig spp. in the calt’

population, and it also assures the condition of enzootic
stiahiiity for babesiosis. Thus. in agreement with
GUOLIELMONE (199%) the risk of cccurrence of economically
relevaut outhreaks of babesiosis are nunimal i herds
matnlaimed i a region with legh Babesia inoculanon rate,
and this seems to be the epizootiological situation in the
studied aren. Another data that supports the state of enzootic
stability in the EXG ol Carora breed animals 1s the fact that
80% of the X calves carried  Bahesia spp. parasites at
seven months ol age. and 80% of calves were also positive to
A marginale at {ive mounths ot age. This finding 1s in
acrcement with the basic concepts of enzootic stability for
these parasites (IMAHONEY & ROSS, 1972).

A better understanding ot bovine habesiosis and
anaplasmosis oo regron ought (o be based on a
comprehensive studv ol the nieractive factors that determine
ther epizootiojogy. Therelore, the knowledge of factors like
mordence and seroprevalence is fundamental for
understanding the epizootiology of hahesiosis and
anaplismosts i particular in a country with herds formed i
part by tick resistant bovines like Carora breed cattle. and in

part by tiek susceptible cattle hike Holstenn and Brown Swiss,
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SUMARIO

Um estudo langitudinal toi feito em dots grupos de bovinos
da raca Carora (n—15). Os animais unham wia semang de
idade no comego do experimente tindo o gual os hovinos
atingirant 15 meses. Estregacos sanguincos foram [eios
gquinzenalmente de cada um dos animais visando a
determinacdo da incidéncia de Babesia spp. ¢ Anaplasin
marginale, enquanto que amostras de sore [oran coletadas
na mesma frequéncia para estudar a soroprevalénon desses
hemoparasitas pela téenica da imunolluoreseencia indireta
(TFA). Babesia spp. apresentou uma melidencia media (1M1 de
8.5%, enquanto que 4. marginale atingio uma IM de 22.4%,
Bezerros positives ndo mostraram simtomas clinicos de
infeccdo por esses hemoparasitas, A anaplasnose mostrou
uma incidéncia maior durante a época de chuvas (Mai-Novyo
que estd em relagdo com wna mator populagio de insetos
hematdlagos. (O grupe experimental  apresenien um titulo
médio anual de 1:1024 para Babesic spp. e de 1:950 pura 4
marginale. Os niveis de anticorpos no micia do experimento
foram de 1:40 ¢ atingiram valores de 1:23060 doze meses apos.
Os ttdos de anticorpos contra essas doengas fiveram um
incremento sustentado a medida que os bezerros tornaram-se
mais velhos e foram levados acs campos de pastagem. A idade
dos bezerros,a estabilidade enzootica ¢ a sl mesticagem da
raca Carora sato discutidos como os talores que poderiam
determinar os valores de soroprevaléncin ¢ de incadénen
achados nesta raca para ambos os Bemoparasitos.
PALAVRAS-CHAVE: Eprzoouologin, babesiose bovina,
anaplasmosce, raga Carora.
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