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RESUMO: Dentre as enfermidades que acometem o sistema repro-
dutivo dos animais domésticos, a brucelose na espécie ovina tem se 
destacado por gerar prejuízos econômicos significativos à ovinocul-
tura. Dessa forma, apresenta-se como uma ameaça ao crescimento 
e à produtividade dos rebanhos ovinos. Diante de tal problemá-
tica, objetivou-se, por meio desta pesquisa, identificar a prevalên-
cia de brucelose ovina em rebanhos pertencentes a municípios da 
microrregião de Teresina, Piauí, por meio dos testes sorológicos, 
imunodifusão em gel de ágar (IDGA) e ensaio imunoenzimático 
(ELISA) indireto. Quatorze municípios foram incluídos na pes-
quisa. Para sua execução, colheram-se, por punção venosa da jugu-
lar, amostras sanguíneas de 521 animais púberes. Após colheita, as 
amostras foram submetidas às técnicas sorológicas, IDGA e ELISA 
indireto, para a detecção de anticorpos anti-B. ovis. Das 521 amos-
tras submetidas ao teste de IDGA, 23 (4,41%) foram sororreagentes 
e 498 (95,58%) negativas. Quanto ao teste ELISA indireto, obti-
veram-se 24 (4,61%) amostras suspeitas e 497 (95,39%) amos-
tras negativas, não havendo animais reagentes neste teste, apenas 
suspeitos. A soroprevalência da brucelose ovina na microrregião 
homogênea de Teresina, Piauí, foi de 4,41%. Assim, foi possível 
identificar ovinos com sorologia reagente à infecção por B. ovis, 
presente em municípios do estado do Piauí. Além disso, a IDGA 
mostrou-se mais sensível em detectar animais que tiveram contato 
com o agente etiológico da doença. 
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ABSTRACT: Among the diseases that affect the reproductive 
system of domestic animals, brucellosis in the sheep species is 
important because it generates significant economic losses to 
sheep rearing. Thus, it is a threat to the growth and productivity 
of sheep herds. In the face of this problem, the objective of 
the present research was to identify the prevalence of ovine 
brucellosis in herds in municipalities of the Teresina, Piauí, 
Brazil microregion by using the agar gel immunodiffusion assay 
(AGID) and indirect enzyme-linked immunosorbent assay 
(ELISA) serological tests. Fourteen municipalities were included 
in the research. Blood samples were collected from 521 pubescent 
animals by puncturing the jugular vein. After collection, the 
samples were submitted to the serological techniques, AGID 
and indirect ELISA, to detect anti B. ovis antibody. Of the 
521 samples submitted to the AGIDtest, 23 (4.41%) were sera 
reagent and 498 (95.58%) negative. The indirect ELISA tests, 
24 (4.61%) suspect samples and 497 (95.39%) negative samples 
were obtained, and there were no reagent animals in this test, only 
suspect. The seroprevalence of ovine brucellosis in the Teresina, 
Piauí microregion was 4.41%. Thus, it is possible to identify 
sheep with reagent serology to infection by B. ovis, that is present 
in municipalities in the state of Piauí, Brazil. Furthermore, 
AGIDwas shown to be more sensitive in detecting animals that 
had had contact with the etiological agent of the disease.
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In Brazil, sheep herds account for 18.43 million animals. 
The Northeast region is important for the breeding of this species 
and concentrates about 63% of the national herd. It is pointed 
out that the states of Bahia, Pernambuco, Ceará, and Piauí repre-
sent a large part of the number of sheep in the Northeast region, 
presenting 30, 21.3, 20, and 10.4%, respectively. The South 
region ranks lower than the Northeast, with 23.9% of the sheep 
herd, followed by the Midwest, Southeast, and North regions 
with 5.7, 3.6, and 3.7%, respectively (IBGE, 2016).

The Brazilian Northeast is classified as a privileged region 
for economic activities involving sheep, mainly due to the 
adaptability of this species to the edaphoclimatic condi-
tions of the region. Thus, sheep rearing is indicated as one 
of the most appropriate activities for the Brazilian Northeast 
(SOUSA, 2016).

Brucella ovis, the etiological agent of ovine brucellosis, 
is a facultative intracellular non-encapsulated gram-negative 
bacterium, with wrinkled colonial formation belonging to the 
genus Brucella spp. (PESSEGUEIRO et al., 2003). This genus 
presents ten species that have as their preferential hosts: Brucella 
microti (infects field mice), Brucella inopinata (infects humans), 
Brucella abortus (infects cattle), Brucella pinnipedialis (infects 
marine mammals that alternate their habitat between sea 
and land, for example, walrus and seals), Brucella melitensis 
(infects goats), Brucella suis (infects reindeer, pigs, hares, and 
rodents), Brucella ceti (infects cetaceans), Brucella ovis (infects 
sheep), Brucella neotomae (infects desert rats), and Brucella 
canis (infects dogs) (SOARES et al., 2015).

Ovine brucellosis is an infectious, contagious pathology 
that causes several disorders, especially in the reproductive sys-
tem of males and females. In females, it can trigger placentitis, 
miscarriages, birth of weak and stillborn lambs, among other 
changes. In rams, the development of epididymitis and orchitis 
is characteristic (GREVE et al., 2011; NOZAKI et al., 2011).

Regarding susceptibility, ewes, unlike rams, seem to 
be resistant to infection by B. ovis, since fewer females are 
observed presenting miscarriage and perinatal death (active 
infection), even when covered by infected males (GOMES, 
2013). Miscarriages, when present, usually occur in the 
first month of pregnancy (OSBOURN; KENNEDY, 1966; 
MUHAMMED et al., 1975). According to GOMES (2013), 
lambs born of infected females that were able to take the preg-
nancy to term are usually not infected, even when ingesting 
B. ovis-contaminated milk. This elucidates that the role of 
females in the active transmission of the infection is less rel-
evant compared to that of the males.

Among the safest and most used serological tests in ovine 
brucellosis diagnosis, there are the techniques of agar gel immu-
nodiffusion assay (AGID), indirect immunoenzymatic trial 
and the complement fixation test (NIELSEN et al., 2008). 
It is pointed out that the Ministry of Agriculture, Livestock 
and Supply recommends the AGID as the standard screening 
test for ovine brucellosis diagnosis (BRASIL, 2004).

Due to the economic importance of the sheep species in 
the animal origin foodstuffs sector in the Northeast region, the 
objective of the present study was to identify ovine brucellosis 
in herds in the municipalities of the homogeneous microre-
gion of Teresina, Piauí, by serological tests.

The study was approved by the Committee of Ethics in 
the Use of Animals (CEUA/UFPI) of the Federal University 
of Piauí, protocol number 030/14.

The study was carried out in the municipalities of the 
homogeneous microregion of Teresina, Piauí. Participating 
farms were selected randomly and denominated primary units. 
These sheep rearing primary units have an authentic registra-
tion in the Piauí Agricultural and Livestock Defense Agency. 
A statistically pre-established number of sheep was sampled 
by random lots from the farms included in the study, accord-
ing to the number of herds in each municipality. Males and 
females over six months old were selected, since at this age 
they would already be in puberty. An expected 50% preva-
lence of the disease was admitted to obtain the sample size 
(n). The level of confidence was 95%, with a variation of 5% 
(CLEMENTINO et al., 2007).

The region researched includes 14 municipalities, namely: 
União, Curralinhos, Teresina, Lagoa do Piauí, Altos, Beneditinos, 
Coivaras, Demerval Lobão, Pau D’Arco do Piauí, Lagoa Alegre, 
Miguel Leão, Monsenhor Gil, Nazária and José de Freitas. 
Twenty-eight farms were visited and information was col-
lected by questionnaires answered by the farmers, and blood 
samples were collected from crossbred sheep. A total of 521 
animals were examined, 51 males, and 470 females, and their 
blood collected. Later, the samples were desorbed and sub-
mitted to the AGID and indirect ELISA tests for anti B. ovis 
antibody research. Both tests were carried out in the Animal 
Reproduction Physiopathology Laboratory at the Federal 
University of Piauí.

Blood samples were obtained by puncturing the jugular 
vein. It is emphasized that the puncture was made immediately 
after cleaning the region with 2% iodized alcohol, using vacu-
tainer tubes with red lids (without anticoagulant). The tubes 
were identified with the animal’s number, gender, municipal-
ity, and farm. In addition, the identification was registered on 
a spreadsheet according to each municipality and farm visited 
for better control of the samples. After blood collection, the 
tubes were kept in a polystyrene box containing recyclable ice 
for transport. In the laboratory, the tubes were transferred to 
stands and kept at room temperature for 30 minutes and then 
centrifuged at 2,500 g for 10 minutes. After obtaining the 
serum, serological tests were carried out. Samples (serum) not 
examined on the same day were stored at -20°C.

To perform the indirect ELISA, a specific kit was used 
to detect anti B. ovis antibody (IDEXX laboratories/IDEXX 
Switzerland AG), which followed the principle of reaction and 
consisted of placing samples (serum) in the wells of micro-
manipulation plates pre-impregnated with B. ovis antigen 
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and as there was specific anti B. ovis antibody in the samples, 
there was a link from this to the antigen present in the wells, 
forming an antigen-antibody complex at the bottom of the 
plate. The non-linked biological material was removed by 
the washing solution. Next, an anti-IgG marked with per-
oxidase was added, which was linked to the antibodies of 
the previously formed antigen-antibody complex. The non-
linked conjugate is removed by washing and a TMB substrate 
solution was added. Finally, color appeared after incubation 
(mean optic density at 450 nm), which was gradual and 
corresponded to the quantity of specific antibodies against 
B. ovis present in the sample. It is pointed out that all steps 
of the ELISA were carried out following closely the proto-
col of the supplying laboratory.

The AGID technique was performed using the kit sup-
plied by the Paraná Institute of Technology that consisted of 
three flasks containing freeze-dried positive control, one flask 
containing 4 mL diluent, and a flask containing dry freeze-
dried antigen composed of soluble particles extracted from 
the bacteria B. ovis itself (sample Reo 198). The test was per-
formed according to the manufacturer’s protocol.

The main objective of the test was the radial migration 
of antibody and antigen through the agar gel that forms the 
antigen-antibody complex that precipitates in the gel, giv-
ing rise to a line of white coloring in the rosette, specifically 
between the well containing the serum of the tested animal 
and the well containing diluted antigen.

The agar gel was elaborated from three-step substances, 
noble agar, a laboratory-prepared buffer (borate buffer), and 

sodium chloride, at the quantities of 1.0 g, 100 mL, and 10 g, 
respectively. Next, the gel was heated to homogenize the sol-
vent with the added solutes. Immediately afterward, 18 mL 
were placed in Petri dishes. After jellification, the gel was cut 
using a hexagonal perforator (rosette) containing a central 
orifice and six peripheral orifices. The orifices were then filled 
with 25 uL of the test serum (even numbers), 25 uL of positive 
control, and 25 uL antigen (rosette central well). After filling 
the wells of each rosette, the plates were transferred to a wet 
chamber and kept at room temperature.

Readings were taken on three consecutive days, that is, 
at 24, 48, and 72 hours of incubation. For this, an indirect 
light source was used with a dark background to verify the 
formation of precipitation lines. When interpreting the results, 
a white line (gel precipitation line on the gel) was observed 
between the positive control sera and the antigen. The serum 
test where the line formed was similar to the line between 
the wells of the positive control sera and antigen, which were 
considered reagent. In the non-reagent serum tests, the oppo-
site to the positive sera tests occurred, that is, they did not 
present the formation of the white line between the sera and 
the antigen well.

The results obtained were analyzed by the Microsoft Office 
Excel® 2010 program to calculate the ovine brucellosis preva-
lence in each municipality studied, and to calculate the total 
prevalence in the Teresina homogeneous microregion, Piauí.

In the present research, 23 (4.41%) of the 521 blood 
samples analyzed by the AGID test were reagent (Table 1). 
All the samples reagent to this test came from females, and 

Table 1. Frequency of reagent, non-reagent and suspect sheep in the agar gel immunodiffusion and enzyme-linked immunosorbent 
assay serological tests by municipality in the microregion of Teresina, Piauí, Brazil.

Municipality
AGID ELISA indirect

 Pos (%) Neg (%) Pos (%) Neg (%) Sus (%)

Lagoa Alegre 1 (4.34) 22 (95.66) 0 (0.00) 22 (95.65) 1 (4.35)

Teresina 0 (0.00) 17 (100.0) 0 (0.00) 16 (94.12) 1 (5.88)

Dermeval Lobão 0 (0.00) 20 (100.0) 0 (0.00) 19 (95.00) 1 (5.00)

Lagoa do Piauí 1 (6.66) 14 (9.34) 0 (0.00) 14 (93.33) 1 (6.67)

José de Freitas 0 (0.00) 122 (100.0) 0 (0.00) 110 (90.16) 12 (9.84)

Monsenhor Gil 1 (1.25) 79 (98.75) 0 (0.00) 80 (100.0) 0 (0.00)

União 1 (1.80) 54 (98.18) 0 (0.00) 54 (98.18) 1 (1.82)

Nasária 0 (0.00) 4 (100.0) 0 (0.00) 4 (100.0) 0 (0.00)

Beneditinho 5 (8.92) 51 (91.07) 0 (0.00) 55 (98.21) 1 (1.79)

Miguel Leão 2 (12.5) 14 (87.5) 0 (0.00) 15 (93.75) 1 (6.25)

Curralinhos 1 (5.00) 19 (95.00) 0 (0.00) 19 (95.0) 1 (5.00)

Altos 4 (12.12) 29 (87.87) 0 (0.00) 32 (96.97) 1 (3.03)

Coivaras 7 (17.5) 33 (82.5) 0 (0.00) 38 (95.0) 2 (5.00)

Pau D’Arco 0 (0.00) 20 (100.0) 0 (0.00) 19 (95.0) 1 (5.00)

Total 23 (4.41) 498 (95.58) 0 (0.00) 497 (95.39) 24 (4.61)

AGID: agar gel immunodiffusion assay. ELISA indirect: indirect enzyme-linked immunosorbent assay; Pos: positive; Neg: negative; Sus: suspect.
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there was no reagent male. The same samples were assessed by 
indirect ELISA, but the anti B. ovis antibody was not detected 
and only 24 (4.61%) suspect female animals were identified 
(Table 1). Regarding the municipalities studied, 64.28% (9/14) 
presented reagent animals and, of the farms visited, 53.6% 
(15/28) presented a reagent animal by the indirect AGID test.

The prevalence of the disease, ovine brucellosis, by 
municipality, was 6.66, 4.34, 1.81, 1.25, 8.92, 12.5, 12.12, 
5 and 17.5%, for the municipalities of Lagoa do Piauí, Lagoa 
Alegre, União, Monsenhor Gil, Beneditinos, Miguel Leão, 
Altos, Curralinhos and Coivaras, respectively. The prevalence 
in the Teresina homogeneous microregion, Piauí, was 4.41% 
(Table 1). The results obtained showed that the disease is pres-
ent in the studied region.

MENDONÇA et al. (2017) used the AGID technique 
to detect anti B. ovis antibodies and observed 41 (4.40%) ani-
mals reactive to the test of a total of 932 sheep. In the present 
research, a total of 23 sheep with reagent serology for ovine 
brucellosis was obtained, a lower number than the study 
MENDONÇA et al. (2017) developed in municipalities in 
the state of Sergipe, in the Brazilian Northeast. Regarding the 
municipalities visited in the state of Sergipe, it was reported 
that 73.68% (14/19) had seroreagent animals and 25 of the 
54 farms presented at least one animal positive for ovine bru-
cellosis. In the present research, of the 40 municipalities vis-
ited, nine had reagent animals. These results are similar, as in 
both studies there was a difference of only five municipalities 
that did not present reagent animals.

The research was carried out in the mesoregion of Sertão, 
Paraíba State, Northeast Brazil. Of the 103 farms studied, 21 
(20,39%) presented at least one reagent animal, and of the 
1,134 sheep, only 59 (5.20%) were seropositive to the AGID 
test (SANTOS et al., 2013). The same study highlighted the 
need to diagnose the disease, ovine brucellosis, before acquir-
ing animals for the farm. Furthermore, the cleaning of the 
installations where the animals are housed cannot be neglected, 
since without these hygiene practices the acquisition of new 
animals becomes a serious risk factor for the existing herd 
(SANTOS et al., 2013). In the present study, these risk factors 
were also identified, and the sheep sampled were reared with 
little attention to health management and without control 
of the health state of new animals introduced into the herd.

It is pointed out that the animals in the farms were reared 
in the extensive rearing system. According to ADAMS et al. 
(1993), intensive rearing favors horizontal disease transmis-
sion, as there are high stocking rates in feedlots, in addition 
to the use of collective milk bottles. Probably, due to other 
equally important factors, the data obtained in the present study 
were not as high as the results observed in other studies, such 
as the findings by EISTEN et al. (1999) in Argentina (18%) 
and by AZEVEDO et al. (2004) in the state of Rio Grande 
do Norte (11.3%).

In the state of São Paulo, RIZZO et al. (2014) studied 
the occurrence of ovine brucellosis in rams and ewes with a 
history of reproductive disturbances and observed that the 
proportion of reagent sheep was 1.7% (5/294), that is, only 
one male and four females. The authors further reported 
that of the 28 herds studied, four presented reagent sheep 
(14.3%). The microbial culture of samples such as semen 
and reproductive organs of Texell breed rams was negative. 
These data were contrary to the complement fixation test, 
which was reagent. Thus, RIZZO et al. (2014) concluded 
that there was no relation between reproductive disturbances 
and positive serology for ovine brucellosis. However, as in 
the present study, they also observed the existence of foci 
and risk factors associated to the dissemination of the dis-
ease in the herds.

Comparison of the results obtained in the present 
study with results from other serological research, such as 
those carried out by NOZAKI et al. (2004), shows that 
of the 124 samples reagent to AGID without 2/ME, 117 
were negative and only seven were suspect in the ELISA. 
Regarding the 38 samples considered suspicious by the 
AGID test without 2/ME, 35 were not reagent and only 
three samples were suspicious according to the ELISA 
test. Among the non-reagent samples of the AGID with-
out 2/M, 820 were equally non-reagent and 51 were con-
sidered suspicious by ELISA. In both the present study 
and in the study by NOZAKI et al. (2004), there were 
samples with results considered suspicious by the ELISA 
test. According to the recommendations of the OIE, the 
use of the association of the AGID and ELISA techniques 
is important, since they increase the sensitivity of the test 
(NOZAKI et al., 2004).

GREVE et al. (2011) submitted 90 samples to the 
indirect ELISA and obtained 45 reagent samples. It can be 
inferred that the reagent samples came from animals that 
presented clinical history of the disease. However, the other 
samples (45) non-reagent to the indirect ELISA, coinciden-
tally, came from animals without clinical history of the dis-
ease. Thus, these results differ from those obtained in the 
present study, because no animals reagent to the indirect 
ELISA were shown. In addition to the 90 samples tested, 
448 samples were evaluated from animals with clinical his-
tory of other diseases and 11 animals reagent to the test were 
obtained from these samples, but were not reagent to AGID. 
Different data from those found in the present study, since 
23 (4.41%) reactive animals were obtained in the AGID and 
were non-reagent to ELISA.

Thus, it was concluded that sheep with positive serology 
for ovine brucellosis were identified. For this reason, the disease 
is present in municipalities of Piauí and can harm local sheep 
rearing. Therefore, health measures should be implemented 
in the region to minimize the losses caused by the disease.
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