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ABSTRACT.- Melo V.S.P., Passos L.M.E, Facuri-Filho E.J., Saturnino H.M. & Ribeiro M.EB. 2001. 
Natural infection of calves by Anaplasma margina/e in dairy herds of the Metalúrgica Region, 
Minas Gerais. Pesquisa Veterinária Brasileira 21(4):146-150. Depto Parasitologia, Universidade 
Federal de Minas Gerais, Cx. Postal 486, Belo Horizonte, MG 31270-910, Brazil. 

The dynamic ofnatural infections by Anap/asma margina/e in calves was evaluated during a 
period of one year on two farms located in the Metalúrgica Region, State of Minas Gerais, 
Brazil. Blood samples were collected weekly for rickettsemia and packed cell volume (PCV) 
determination. The animais born from March to July suffered the infection in October and 
November, independently of their age, whilst calves born from September to December 
acquired the infection during the first days oflife. These animais presented patent rickettsemia 
from 30 days of life. During the patent period PCV decreased after one week of infection, 
ranging from 20 to 23%. lt was concluded, that in the region studied, the transmission of A. 
margina/e is influenced by climatic conditions, and that calves born during the dry season are 
more likely to acquire the infection when they are exposed to high transmission leveis during 
the subsequent raining season. 

INDEX TERMS: Anaplasma margina/e, anaplasmosis, cattle, epidemiology. 

RESUMO.- [Infecção natural por Anaplasma marginale em 
bezerras de fazendas leiteiras da região Metalúrgica de 
Minas Gerais.] Realizou-se um estudo da dinâmica de infec
ções naturais por Anaplasma margina/e, durante o período de 
um ano, em duas propriedades localizadas na Região 
Metalúrgica do Estado de Minas Gerais. Foram realizados 
esfregaços sangüíneos e determinação do volume globular (VG). 
Os animais que nasceram no período de março a julho sofre
ram a infecção em outubro e novembro, independentemente 
da idade, enquanto os que nasceram no período de setembro 
a dezembro adquiriram a infecção nos primeiros dias de vida, 
com parasitemia patente a partir de 30 dias de idade. Durante 
o período patente, o VG reduziu na primeira semana de infec
ção, variando entre 20 a 23%. Concluiu-se que a ocorrência da 
primo-infecção sofre influência das estações do ano e que be
zerros nascidos na estação seca apresentam maior risco de 
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infecção, quando expostos às condições de elevada transmis
são durante a estação chuvosa subseqüente. 

TERMOS DE INDEXAÇÃO: Anap/asma margina/e, anaplasmose, bovi
nos, epidemiologia. 

INTRODUCTION 

Anaplasmosis is a disease of ruminants, characterized by 
progressive anemia (Ristic 1968). The species that stands 
out as cause of the disease in cattle is Ana plasma margina/e 
Theiler, 1910. This hemoparasitosis is endemic in tropical 
and subtropical regious and represents a limiting factor for 
the development of livestock, due to high mortality rates, 
reduction in meat and milk production and costs of 
treatment and contrai measures (McDowell et ai. 1964, Lima 
1991). 

The State of Minas Gerais has an area of 588,386.6 km2 

and an estimated cattle population of 20 million heads, 
corresponding to 13.1% of the national herd (IBGE 1996). 
The climate is characterized by a dry season (Winter) from 
June to September anda wet season (Summer) from December 
to March. According to Koppen's classification, Minas Gerais 
has two climatic areas, one called CW, with temperatures 
ranging from below 18°( in Winter to above 22ºC in Summer, 
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and another called AW with temperatures above 18°C in 
Winter (Antunes 1986). 

Climate, soil and cattle biotypes modulate the capacity 
ofthe land to supportBoophilus microplus (Guglielmone 1995) 
and hematophagous diptera population, considered the 
main vectors for bovine anaplasmosis (Yeruham & Braverman 
1981). 

Despite the high prevalence of antibodies against A. 
margina/e previously reported in the State of Minas Gerais 
and other States (Ribeiro & Reis 1981b, Madruga et aJ. 1985), 
clinicai anaplasmosis has occurred, suggesting situations of 
enzootic instability. Although the importance of A. margina/e 
is recognized, the existing epidemiological data have been 
limited to certain areas and can not be applied to the whole 
State. This -is due to the existence of ditferent ecological 
conditions, and also to the ditferent management systems 
adopted (Ribeiro & Reis 1981a,b). 

The purpose of the present study was to determine the 
dynamic of A. margina/e natural infections in a CW dimatic 
area, during a period of one year, aiming to understand the 
epidemiology of this disease, providing knowledge for the 
pro posai of effective prevention and control measures for this 
area. 

MATERIALS AND METHODS 
Toe study was carried out from March/1997 to June/1998 in two dairy 
farms (A and B), Iocated at 766 m altitude, 19º27'S latitude ànd 44º14'W 
longitude, with a mean temperature of 21 .5°C, in the Metalúrgica 
Region ofthe Minas Gerais State (CW climatic area, Fig. 1). 

On Farm A, the newborn female Holstein calves were kept with 
their respective mothers for two days after birth and then theywere 
transferred to individual pens where theywere kept until 30 days of 
age. The calves received four liters ofmilk daily and balanced ration 
ad libitum. After this period, they were transferred to collective pens 
with restrict access to pasture (twice a week), where they were kept 
until 90 days of age. During this period they received balanced ration, 
hay and water ad libitum. The calves were then maintained 011 star 
grass pastures, receiving com silage and concentrate from May to 
October or pasture plus concentrate from November to April. 

On this farm, 55 females calves were divided into two groups, 
according to the period oftheir birth: 

- Group 1 was composed of30 animais bom from March tojuly 
1997; 

- Group 2 was composed of25 animais bom from September to 
December 1997. 

On Farm B, Holstein and Brown Swiss female calves were kept 
with their respective mothers for two days and were transferred to 
calfhutches, where they stayed up to 30 days of age, and then they 
were put 011 Brachiaria pasture. The management was similar to that 
described for Farm A. ln Farm B, 33 female calves bom from March 
to July 1997 were monitored. 

Blood samples were collected weekly over a period of one year. 
Giemsa stained thin blood smears were prepared and examined 
microscopically to calculate the rickettsemia. The packed cell volume 
(PCV) was determined using the microhematocrit technique (Schalm 
et ai. 1975). Serum samples were tested monthly by the indirect 
fluorescent antibody test (IFAT) in order to measure anti-A. margina/e 
antibody leveis (IICA.1987) 

Data were analyzed by the Chi-square test (Sampaio 1998). 

RESUtTS 
During the experimental period, the pluvial precipitation was 
concentrated from November to March, and a defined dry 
period occurred from May to Aµgust. . 

From April to August, the riiean temperature was below 
20ºC and pluvial precipitation was less thai:i 50 mm, conditions 
considered unfavorable to the development ofthe biological 
cycle ofticks and biting flies. Ftom September on, there was 
an increase in temperature and 'rainfall values, generating 
more favorable conditions for the development of Anaplasma 
vectors (Fig. 1). 
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Fig. 1. Temperature and rainfall in the Metalúrgica Region ofMinas 
Gerais, 1997/98. 
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Fig. 2. Anaplasma margina/e infection in calves bom from March to 
June (n::::30) in FarmA, Metalúrgica Region ofMinas Gerais, 1997. 
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Table 1. Natural i11fectio11 of calves by Anap/asma margina/e i11 twa dairy herds, in the 
Metalúrgica Region ofMinas Gerais, 1997/98 

Age FarmA Farm B 
(months) Group 1 Group 2 lnfection Rickettsemia 

lnfection Rickettsemia lnfection Rickettsemia ((%) ((%) 
((%) ((%) ((%) 

<2 26.7 1.8 32.0 
3-4 3.3 0.4 36.0 
5-6 56.7 1.3 28.0 
7-8 13.3 3.8 4.0 

FarmA 
Amo11g the animais bom from March to July (Group 1 ), 

70.0% (21/30) acquired the infectio11 when they were five 
months old or older (Table 1 ). The animais had higher leveis 
ofinfection from Octoberto December, independently oftheir 
ages (Fig. 2). The mean rickettsemia ranged from 0.4 to 3.8%, 
being higher in animais with ages between 7 and 8 months 
(p< 0.05), during November and December. 

Table 2 shows the frequency of positive sera by IFAT among 
calves in Group 1. The number of positive animais decreased 
to 13.6 % during the period of90 to 150 days. Thereafter, the 
number of positive animais increased gradually, and the 
highest titers were recorded. 

Table 2. Frequency of calves with anti
Anaplasma margina/e a11tibodies detected by 
IFAT 011 two dairy farms in the Metalúrgica 

Region ofMi11as Gerais, 1997/98 

Age Farm A" Farm B 
(days) 

< 30 90.9 81.8 
31-60 68.2 63.6 
61 -90 27.3 45.S 
91 - 120 13.6 30.3 

121 -150 13.6 45.5 
151 -180 81.8 63.6 
181-211 96.0 66.7 
212- 240 98.0 81.8 

ªSerological tests were carried out only in Group 1. 

ln Group 2 (animais bom from September to December), 
68.0% (17/25) were infected during the first 4 months of life, 
while the remaining calves were infected when 5 to 8 months 
old. Maximum infection leveis occurred from January to 
March, when 72.0% of calves showed rickettsemia (Fig. 3). ln 
this group, the rickettsemia was significantly lower (p< 0.05) 
than in Group 1 (Table 1 ). 

On Farm A, recrudescence was observed in 22 (40.0 %) 
among the 55 studied animais, being 8 (15.0%) in calves from 
Group 1 and 14 (25.0 %) in càlves from Group 2. The first 
recrudescence appeared 30 days after the primary infection, 
with rickettsemias ranging from 0.03% to 5.1 %. A second 
recrudescence was observed in 24.0% of the calves, between 
20 and 40 days after the first recrudescence. 
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((%) 

0.6 15.1 0.9 
0.7 27.3 1.8 
1.4 21.2 2.9 
2.7 36.4 2.8 

The mean PCV, registered before the patent rickettsemia 
was 33.0% in both groups. After infection this value decreased 
to 25.0 % in Group 1, and to 27.0% in Group 2, and wete 
statistically different (p< 0.05) from the values observed 
before infection. Onthe other hand, no difference (p<0.05) 
was observed in PCV during recrudescence. 

Farm B 
On farm B, the majority of animais (57.6%) was infected 

when they were 5 to 8 months old. The higher infection rates 
occurred from September to December, when 69.7% acquireçl 
the infection (Fig. 4). The mean rickettsemias ranged betwe(/~1 
0.9% and 2.9%, being higher (p<0.05) in animais over 5 months 
of age (Table 1 ). ln this group the dynamic of anti-A. margina/e 
antibodies was similar to that described for Farm A (Table ~). 

Recrudescence was observed in 8 (24.0%), out of 3] 
animais. The rickettsemias ranged from 0.3% to 1.5% anel 
started 20 days after the primary infection. 

Before the patent rickettsemia of A. margina/e, the mea11 · 
PCV was 32.0%. After rickettsemias, this value decreased to 
24.0% during the first week of infection and was significantly 
different (p < 0.05) from those observed before infection. The 
mean PCV value during recrudescence was 25.0%, but no 
difference (p<0.05) was observed between PCVvalues duriI'!t 
the first infection and recrudescence. · 
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Fig. 3.Anaplasma margina/e i11fection in calves bom from September 
to December (n=25) 011 Farm A, Metalúrgica Region of Minas 
Gerais, 1997/98 
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Fig. 4. Anaplasma margina/e infection in calves bom from March to 
July (n=33) on Farm B, Metalúrgica Region ofMinas Gerais, 1997. 

DISCUSSION 
The epidemiology of anaplasmosis is difficult to understand 
because the transmission of Anaplasma 111argi11ale under na
tural conditions is not well defined. A. marginale can be 
transmitted by ticks, as well as by biting flies in tropical 
and subtropical areas (Wanduragala & Ristic 1993). Among 
the species of ticks mentioned as vectors of anap!asmosis, 
Baaphilus micrap/us has been considered the maio transmitter 
of this rickettsia (Rogers et ai. 1978, Hermans et ai. 1994). 
Nevertheless, the transovarian transmission of A. margina/e 
in B. micraplus is still controversial, since severa! studies 
couid not demonstrate it, and its occurrence appears to be 
at low frequency in nature (Potgieter 1979, Ribeiro et ai. 
1996). The transestadial transmission of anaplasmosis as
sumes real importance, particularly considering that suckling 
calves can be infested with ticks from their mothers. The 
transestadial and intraestadial transmissions are likely to 
be more frequent in intensive exploitation systems, where 
a dose physical contact among the animais is common, 
allowing ticks to be transferred (Mason & Norval 1981, 
Aguirre et ai. 1994). 

ln the region studied, under natural conditions, B. micra
plus ticks have four generations during the year. Tick infesta
tion is observed through out the yeat~ with the highest 
incidence occurring from November to January, when the 
mean temperature is higher than 20ºC (Magalhães 1989). 

Transmission of A. marginale by hematophagous diptera 
is known to be of importance under field conditions, but no 
data are available for South America regarding their relevance 
under local conditions (Guglielmone 1995). As far as flotation 
of biting fly populations in this area is concerned, there is a 
seasonal occurrence with two peaks of high incidence, one 
in October (Spring) and another in January (Summer), when 

the climatic conditions are favorable for the development of 
these vectors (Rodriguez 1998). 

The region studied is characterized by two well defined 
seasonal periods, suggesting a direct relationship between 
climatic conditions and trans1nission of A. 111argi11ale. 

From March to September (Autumn-Winter) there is a 
reduction of the population of vectors, caused by Iess 
favorable climatic conditions (decrease in temperature and 
rainfall), which atfect their biological life cycle. On both farms, 
the majority: of animais bom in this period acquired the A. 
margina/e infe'ction at the beginning ofOctober and Novembe1~ 
independently of their age. This period co_incides with an 
increase in temperature and the beginning ofthe rainy season, 
which results in an increased number of anaplasmosis vectors. 
At this time, most animais were 6 to 7 months old and were 
vulnerable to have clinicai disease. lt is known that suscep
tibility to anaplasmosis increases with age and with decline 
of colostral antibodies (Roby êt al.1961 ). 

ln contrast, animais bom from September to December 
(Group 2) acquired the primary infection during their first 
days of life. Patent rickettseniias were detected from day 30 
and were concentrated injanuary. These results coincide with 
previous studies in endemic areas (Corrier & Guzman 1977, 
Ribeiro & Reis 1981a, Madruga et ai. 1985). 

Comparing the two manãgement systems, it is noticed 
that on Farm B calves are ex):losed to the vectors, at an early 
age, as they have access to grass since their first days of life. 
Under this circumstance the primary infection occurs earlier 
than that, occurring in calves \<,ept in calf hutches. 

The results from this study,~uggest that, in the Metalúrgica 
Region of the Minas Gerais State, there is a need to adopt 
preventive measures to µrotect calves born between April 
and August from having clinicai infections at the beginning 
of the rainy season. This woyld help to control the disease, 
avoiding severe ecónomical fosses due to mortality and 
treatment of a high number of animais. 
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