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Abstract Brucellosis is an infectious and contagious dis-
ease that profoundly impacts public health. However, in
many countries, disease prevention is restricted to the vac-
cination of calves, and there is no prophylactic strategy for
pregnant heifers and cows. The aim of this study was to
evaluate the safety of the rough strain vaccine against bru-
cellosis in pregnant cattle. Crossbred cows (N = 96) at three
gestational periods (early, mid, or late pregnancy) were ran-
domly allocated into the vaccine treatment group or to the
control group. We then compared the percentage of preg-
nancies reaching full term, live calves 60 days after delivery,
and seropositive calves. There was no effect of vaccination
in any of the gestational periods on the evaluation end-
points. In conclusion, vaccination against brucellosis with
the rough strain is safe for pregnant cattle at all gestational
periods.
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Introduction

Brucellosis is a highly transmissible infectious and conta-
gious disease caused by the bacteria genus Brucella
(Godfroid et al. 2011). It is a zoonosis with nearly world-
wide distribution. Due to the lack of vaccines for humans,
infection control relies on limiting the disease in animals.
Cattle infection occurs mainly by the ingestion of water or
food contaminated by uterine discharges, placental debris,
fetuses after abortion, or parturition of animals with the dis-
ease, which may keep excreting the bacteria for up to
30 days. Thus, prevention of the disease in pregnant cattle
must be a goal for the control of the transmission of the
pathogen.

The vaccination of young (3 to 12 months) female calves
with the S19 strain is common worldwide. However, vaccina-
tion of adult cattle with S19 is not recommended because it
induces the production of specific antibodies that interfere in
serological diagnosis and causes abortions in pregnant cattle
(Godfroid et al. 2011). On the other hand, the rough strain
vaccines such as RB51 do not induce the production of anti-
bodies against lipopolysaccharide O (O-PS). Consequently,
these vaccines do not interfere with conventional serologic
diagnostic methods used to test adult cattle (Schurig et al.
2002). The RB51 vaccine has been successfully used in pro-
grams to control brucellosis outbreaks by mass vaccination of
herds in countries such as the Azores (Martins et al. 2009) and
Spain (Sanz et al. 2010). However, the effectiveness of the use
of rough strain vaccines in adult cattle is controversial
(Moriyón et al. 2004). Moreover, there are reports of abortion
after vaccination with RB51 in endemic areas (Dougherty
et al. 2013). Thus, the aim of this study was to evaluate the
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safety of the vaccination of pregnant cattle using a rough
strain. Our hypothesis was that the vaccine would not increase
the abortion rate, the number of newborn calf deaths or affect
seroconversion to brucellosis regardless of when the vaccine
was administered (early, mid, or late pregnancy).

Materials and methods

The study was performed in a farm located in the southern
region of Minas Gerais State, Brazil. The regional climate is
Cw according to Koepen’s system (Peel et al. 2007). We ex-
amined crossbred Bos indicus x Bos taurus cows and heifers
(N = 96) with body weight ranging from 322 to 590 kg and
body score conditions of 3.5 to 4.5. All animals were vacci-
nated with the B19 strain when they were calves (3 to 8 month
age) and were tested for brucellosis and tuberculosis 30 days
before the experiment. When the experimental herd was
formed, the animals were vaccinated against other diseases
characterized by abortion, including leptospirosis, infectious
bovine rhinotracheitis, and bovine viral diarrhea (CattleMaster
Gold, Zoetis Brasil, Sao Paulo, Brazil). The animals received
booster vaccines 30 and 60 days later. The pregnancies were
confirmed by ultrasound (DP220,Mindray, Sao Paulo, Brazil)
examinations of the uterus and fetus. The animals in each
period of pregnancy (early pregnancy: 45 to 90 days [EP];
mid: 95 to 180 days [MP]; late pregnancy: 180 to 270 days
[LP]) were randomly allocated into one of the following con-
trol or vaccinated groups: EP control (82.2 ± 10.7 days;
N = 16), EP vaccinated (84.0 ± 11.3 days;N = 16), MP control
(163 ± 23.9 days; N = 16), MP vaccinated (177 ± 27.1 days;
N = 16), LP control (229 ± 20.8 days; N = 16), and LP vacci-
nated (236 ± 22.4 days;N = 16). The treated groups received a
2 mL SC injection of a rough strain brucellosis vaccine
(Brucelina Rebeccin batch 001/12, Vallée SA, Sao Paulo,
Brazil) according to the manufacturer’s instructions. The con-
trol groups received 2 mL of saline (placebo). During the
experimental period, the cows and heifers were kept in an
isolated area and raised under pasture (Brachiaria decumbens)
conditions. The animals had ad libitum access to water and

minerals. The pregnancies were monitored through term by
visual inspection of clinical signs and eventual vaginal dis-
charges. The data regarding parturitions and calves were re-
corded. When the calves were 60 days old, blood samples
were collected from coccygeal vessels and analyzed for sero-
conversion to brucellosis using the acid plate antigen test (an-
tigen bach 007/12, Tecpar, Curitiba, Brazil). The percentage
of full term pregnancies, number of live calves at 60 days, and
number of seropositive calves were compared among groups
with Fisher’s Exact Test (Ludbrook 2008) using a model that
includes the effects of treatment, gestation period, and inter-
actions. The data were analyzed with SAS software (SAS
System for Information Delivery, v. 8.02, SAS Institute Inc.,
Cary, NC, USA). The results are presented as the mean ± SD.
Statistical significance was considered at P < 0.05.

Results and discussion

The results are summarized in Table 1. There was no effect
(P > 0.05) of vaccination on the proportion of pregnancies
reaching term or in the percentage of live calves for any ges-
tational period. The pregnancy losses were similar between
the treated and control groups (8.3 vs. 10.4%, respectively;
P > 0.05) and are within the range reported for idiopathic
pregnancy losses in dairy cattle (Diskin et al. 2011). There
were no seropositive calves at 60 days born in either group.

Previous studies have addressed the occurrence of abortion
in cattle after vaccination with RB51. However, these studies
used a small number of experimental animals (Palmer et al.
1997; Uzal et al. 2000) or were performed in endemic areas
(Dougherty et al. 2013). Moreover, the analysis of reproduc-
tive tissues indicates that the RB51 strain could infect bovine
placentas, mammary glands, fetuses, and induce placentitis
(Palmer et al. 1996). These results raise concerns regarding
the safety of this vaccine. The novelty of the current study was
our evaluation of RB51 vaccination effects in different periods
of pregnancy (early, mid, and late pregnancy) using a relative-
ly large number of animals in controlled conditions. We have
demonstrated the vaccine has no effect on calf mortality

Table 1 Number and percentage
of pregnancies to term and of live
calves at 60 days in pregnant
cattle vaccinated (treated group)
or not vaccinated (control group)
with a Brucella rough strain
vaccine at different pregnancy
periods

Gestational period* Pregnancies to term Live calves

Control N (%) Treated N (%) Control N (%) Treated N (%)

Early 14/16 (87.5) 15/16 (93.8) 12/14 (85.8) 14/15 (93.3)

Mid 14/16 (87.5) 13/16 (81.3) 14/14 (100.0) 13/13 (100.0)

Late 15/16 (93.8) 16/16 (100.0) 14/15 (93.3) 15/16 (93.8)

Total 43/48 (89.6) 44/48 (91.7) 40/43 (93.0) 42/44 (95.5)

For each endpoint (pregnancies to term; live calves), there was no difference between the control and treated
groups (P > 0.05)
a Early: 45 to 90 days; Mid: 95 a 180 days; Late: 180 to 270 days
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within the first 60 days. Additionally, the vaccine does not
affect calf seroconversion to brucellosis. Calf survival post-
partum is an important parameter in evaluating brucellosis
vaccines from attenuated strains because it provides an indi-
rect measurement of placental function. RB51 was previously
reported to cause mild placentitis (Palmer et al. 1996). Thus,
the vaccine could interfere with fetal development and conse-
quently calf viability.

Cumulatively, our results suggest the rough strain vaccine
against brucellosis is safe for pregnant cattle. Thus, it can be
used in brucellosis control programs for the vaccination of
female adult cattle regardless of pregnancy status.
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