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Abstract

completely complied with the vaccination regiment.

In this case study we report on the isolation of Brucella melitensis from two unvaccinated male animals (one ram and one buck) and from two
aborted fetuses (Ilamb and calf). By applying both molecular and biochemical methods, investigating therefore the isolated strains at genus
and species level they were classified in the case of buck as Revl vaccine strain while the rest three as Revl-like since they exhibited some
differences in their biochemical characteristics. It is worth mentioning that all the animals derived from intensively managed farm that had
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Case History

The present study refers to the presence of Brucella melitensis in one
buck identified as Revl vaccine strain and in one ram and two aborted
fetuses identified as Revl-like strains. The examined males were
unvaccinated, originating from intensively managed farms that had
completely complied with the vaccination regiment while the fetuses
were aborted by vaccinated females.

The buck was three years old and originated from an intensive
goat herd in Thessaly. The buck was bought one year earlier from
an unvaccinated herd originated from a Greek island where the
eradication program from brucellosis is applied (since 1992) The buck
had been tested annually (1 year and 2 years of age) and found negative
in serological tests. However, in August 2016, it was found positive
in Rose Bengal Test (RBT) and Complement Fixation Test (CFT)
performed by the authorized laboratories. In the same farm where
all the replacements are being vaccinated at 3-7 months of age, last
vaccination in replacements was performed in March 2016. The flock
had been found negative at its annual test according to the national
brucellosis surveillance program. In the flock there is one more buck
which has been bought from the same herd as the positive buck but it
was found negative. The incidence of abortions in the flock was stable
ca. 2% the last years.

The ram was four years old, born and grew up in an intensive Chios
sheep flock. Every year, as part of the annual serological testing in males
according to the small ruminant surveillance plan against brucellosis,
blood samples from the ram were tested and found negative. In October
2016 however, it was found positive in the RBT and CFT performed
by the authorized laboratories. The last vaccination against brucellosis
in flock level had been carried out at the replacement lambs in April
2016. In this flock, rams had been bought from two other flocks, both
participating in the national vaccination program against brucellosis,
and were found negative in serological tests performed at the flocks of
origin. The abortions percentage in the flock was stable ca. 1%.

Blood samples were collected from the buck and the ram and were
examined for the presence of the bacterium B. melitensis utilizing the
lysis concentration method [1] in order to eliminate the possibility of
infection from cross reactive bacteria [2-4]

Two aborted fetuses, a lamb and a calf, both originating from
regions of Central Macedonia were also examined. The differential
diagnosis of the abortions causes included among others, B. melitensis
infection. Tissue samples were collected from the aborted fetuses and
examined for the presence of B. melitensis after being found negative
for Salmonella spp., Listeria spp. and Escherichia coli infections. Spleen,
liver, stomach contents and placenta cotyledons samples were collected
using sterile cotton swabs, during necropsy. Both the lamb and the calf
were aborted at the last stage of gestation (four and eight months of
gestation, respectively) by a vaccinated ewe and cow, respectively. The
vaccination against brucellosis in both cases has been carried out using
the vaccine strain B. melitensis Revl. Since the detection of Brucella
spp. wasn't the initial purpose of the analyses of the aborted fetuses no
further data is available about the vaccinated ewe and cow and their
flocks.

Ram’s and buckK’s isolates were coded as B1 and B2 while the isolated
strains from the aborted calf and lamb cultures, were coded as E1 and
E2, respectively.

Discussion

The prevention of brucellosis in small ruminants is applied by
national control programs including either obligatory vaccination in
mainland Greece and the islands of Evoia, Lesvos, Limnos and Thasos
or eradication of the disease (test and slaughter policy) in all the
remaining islands [5]. Vaccination is carried out to all sheep and goats,
usually between three and seven months of age during the conjunctival
administration (5X 10%-2X10" CFU, Ministry of Agricultural
Development and Food) of the attenuated live strain B. melitensis Rev1.
Until 2016, the males were not vaccinated used as indicators of natural
infection and in order to avoid the possibility of developing orchitis/
epididymitis. In cattle, in certain endemic areas the vaccination has
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been allowed in female cattle over four months old using the live
strain B. abortus RB-51. Since 1999, the free-range cattle in the
regions of Macedonia, Thessaly, Epirus and Central Greece, are
exceptionally vaccinated with Rev1 vaccine strain, as infections by
B. melitensis may occur due to the commonly practiced co-grazing
with sheep and goats.

In our study, the isolated strains of the two animals and the two
aborted fetuses (characterized as B1, B2, E1 and E2 as mentioned
previously) were identified at genus level using molecular techniques.
In all four strains the genus specific 520bp fragment of the insertion
element IS711 was amplified (Figure 1A) and therefore, in accordance
to the identification protocol of the OIE Reference Laboratory, all the
isolates classified as Brucella genus. Furthermore, the amplification of
the 400bp species specific fragment encoding omp-31 gene showed
that all strains belonged to B. melitensis species (Figure 1B). Moreover,
the comparison of the 16S rRNA sequences of the four isolated strains
(GenBank accession numbers: B1- MK684236, B2- MK684240, E1-
MK674615 and E2- MK681216) with those available at the GenBank,
using the BLAST program (NCBI), confirmed that all belonged to B.
melitensis species with a homology of up to 99% [6]. These findings
were further supported by the results of the amplification of the omp2
gene and the digestion with Pst] that produced the digestion pattern of
Revl vaccine strain in all the isolated strains (Figure 1C) where three
DNA bands were present; the uncut omp2a fragment of 282bp and the
two fragments (238bp and 44bp) from the digested omp2b [7].

The analyses of the biochemical characteristics (Table 1) showed
a 100% agreement with Revl vaccine strain in the case of the buck
(B2). In the rest three isolated strains (B1, E1 and E2) the agreement
with Revl was at the level of 67% to 83% and according to [7] they
are classified as Revl-like strains. Furthermore, the analyses of
biochemical characteristics and their PstI digestion profiles of the omp2
gene differentiate them from the other field strains isolated so far from
various regions of Greece [8,9]. According to our findings, (resemblance
of the biochemical characteristics and the similar digestion pattern of
the omp2 gene) it appears that the isolated strains from the ram and
the aborted fetuses are possibly originating from Revl vaccine strain
mutations as the ones studied in Israel by [7].

The detection of the Revl vaccine strain from the buck and
the Revl-like strain from the ram suggest a possible horizontal
transmission of Revl either from the environment (e.g. possible
contamination with abortion material, sharing of the same grazing
pasture) or from the female sheep and goats to the unvaccinated males.
Taking under consideration the fact that these animals were found
positive after mating and about six months after the last vaccination in
the flock, it seems likely that the vaccine strain is transmitted to males
during mating with vaccinated females. In order to prove this possible
horizontal transmission, a further careful designed field study needs to
be performed.

Isolation of Revl vaccine strain in infected animals and/or aborted
fetuses has been also reported in previous years elsewhere. In Iran it
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Figure 1: A: Results from PCR1. The genus specific 520 bp amplified fragment. Lane 1: 100 bp ladder, Lane 2: B1 strain, Lane 3: B2 Strain, Lane 4: E1
Strain, Lane 5: E2 Strain, Lane 6: -, Lane 7: negative control. B: Results from PCR2. The species specific 400 bp amplified fragment. Lane 1: 100 bp
ladder, Lane 2: B1 strain, Lane 3: B2 Strain, Lane 4: E1 Strain, Lane 5: E2 Strain, Lane 6: -, Lane 7: negative control. C: Results from the PCR4 amplified
fragments of the omp2a/omp2b gene digested with the Pstl enzyme. Lane 1: 100 bp ladder, Lane 2: Rev1 strain PCR4 fragment undigested, Lanes
3-7 digested PCR4 products, Lane 3: Rev1 strain, Lane 4: E2 Strain, Lane 5: E1 Strain, Lane 6: B2 Strain, Lane 7: B1 Strain.

The electrophoresis was performed in 2% agarose gels.

Table 1: The biochemical characteristics of the four isolated strains. The analyses were performed also in the Revl vaccine strain and in B. melitensis 16M
strain.

Sample Fuchsin 20pg/ml Thionin 20ug/ml | Streptomycin 2.5pug/ml | Penicilin 3ug/ml | Urease H,S

Buck - - + - + -

Ram +
Aborted calf + -
Aborted lamb - -
Revl - -
B.melitensis 16M + + - +

+ |+ |+

+ |+ |+ [+

++ |+ |+ [+
.
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was isolated from two aborted calves originating from unvaccinated
cows that were kept in contact with vaccinated sheep [10]. In Egypt,
ten seropositive ewes, of unknown vaccination status, were examined
using bacteriological and molecular techniques and in two of them
were identified Rev1 vaccine strains. Also, in Iran, forty six Brucella spp.
strains were isolated from aborted lambs and goat kids. From them, five
isolates were identified as B. melitensis Revl vaccine [11]. Similarly, in
Turkey twenty four aborted lambs were examined and one B. melitensis
Revl vaccine strain was isolated [12]. In both countries the animals
were vaccinated with Revl vaccine strain. The horizontal transmission
of Revl vaccine strain or its ability to survive in the vaccinated animals
[13] has been suggested as the reason for these findings [7,14]. In Israel,
Revl vaccine strain was isolated from the milk of two unvaccinated
ewes indicating a milk-borne transmission of the vaccine strain [14].
The survival ability and the horizontal spread of the vaccine strain are
of great significance for the public health. Human infections with the
Revl vaccine strain in have also been reported in South Africa where
the Revl vaccine strain has been transmitted horizontally from sheep
to human. Two cases of human infections with Revl vaccine strain
were recorded in Israel, one isolated from the owner of an intensive
sheep flock and one from a 15-year-old girl [7].

This is the first time that the Revl vaccine strains and Revl-like
strains have been isolated from unvaccinated small ruminants (buck
and ram) and aborted ruminants (lamb and calf fetus) in Greece.

Applied Methodology

Bacterial cultures were performed into Tryptic Soy Broth (TSB)
supplemented with 5% horse serum, 7% sucrose and antibiotics
(Polymyxin B = 5 IU, Bacitracin = 25 IU, Nalidixic acid=5 ug, Nystatin=
100 L.U., Vancomycin= 20 pg, Actidione= 100 pg). The cultures were
incubated at 37 °C aerobic and in the presence of 10% CO,. In total 6
subcultures were performed in accordance with World Organization
for Animal Health (OIE - Reference Laboratory of Brucellosis in Italy)
protocol and the duration of each culture was 2 months. Bacterial
strains having the same morphology with Brucella spp. (from the
aerobic cultures) were isolated from all the analyzed samples. The
basic biochemical characteristics of Brucella spp. [culture in presence:
of dyes basic fuchsin and thionin (20pg/ml), penicillin (3ug/ml) and
streptomycin (2.5ug/ml), urease activity and production of H,S] were
used for the identification of the isolated strains. Ram’s and buck’s
isolates were coded as B1 and B2, respectively, while the isolated strains
from the aborted calf and lamb cultures, were coded as E1 and E2,
respectively.

DNA extraction from the isolated strains was performed in 3 ml of
a three days broth culture following the instructions of the PureLink
Genomic DNA Mini kit (Life Technologies) for Gram negative bacteria.
In total four different PCR reactions were performed; PCR1, PCR2,
PCR3 and PCR4. The PCR1 was performed for the detection of Brucella
genus (unpublished primers from the reference laboratory of OIE in
Italy) resulted to a fragment of 520 bp of the insertion element IS711.
The PCR2 was performed for the detection of B. melitensis species.
Species’ specific primers (VRI-F 5-TGTTGACACCTTCTCGTGGA-3;
VRI-R 5-CAGGTTGAACGCAGACTTGA-3’) were designed on
the gene encoding for the outer membrane protein omp-31 gene
in our laboratory. The PCR3 was performed for the amplification
and sequencing analysis of an approximately 1500 bp fragment of
the 16S rRNA gene [15]. The 16S rRNA gene was amplified by PCR
using primers 8F and 1541R. The PCR products were sequenced
directly by the dideoxynucleotide chain-termination method using a
DNA sequencer ABI Prism 3100 and ABI Prism 3730XL according
to the manufacturer’s instructions. The PCR4 was performed for the
amplification of a 282 bp fragment of the omp2 gene that was digested
with the PstI [7].

Acknowledgements

This study has been funded by the “BrucMedNet” project, a project
funded by ARIMNet2, an ERA-NET supported and funded by the
European Unions Seventh Framework Programme for research,
technological development and demonstration under grant agreement
no. 618127.

This research has been also financially supported by General
Secretariat for Research and Technology (GSRT) and the Hellenic
Foundation for Research and Innovation (HFRI) (Scholarship
Code:1025)”.

References

1. Kolman S, Maayan MC, Gotesman G, Rozenszajn LA, Wolach B,
Lang R. (1991) Comparison of the Bactec and lysis concentration
methods for recovery of Brucella species from clinical specimens.
Eur J Clin Microbiol Infect Dis. 10: 647-648

2. Corbel M J (1985) Recent advances in the study of Brucella
antigens and their serological cross-reaction. Veterinary Bulletin.
55:927-942.

3. Garin-Bastuji B, Blasco JM, Marin C, Albert D (2006) The
diagnosis of brucellosis in sheep and goats,old and new tools.
Small Rumin Res. 62: 63-70.

4. The Centre of Food Secuirity and Public Health (2018) Brucellosis:
Brucella melitensis.

5. Minas A, Minas M, Stournara A, Tselepidis S (2004) The “effects”
of Rev-1 vaccination of sheep and goats on human brucellosis in
Greece. Prev Vet Me. 64: 41-47.

6. Han XY (2006) Bacterial Identification Based on 16S Ribosomal
RNA Gene Sequence Analysis In: Advanced Techniques in
Diagnostic Microbiology. Springer, Boston. 323-326.

7. Bardenstein S, Mandelboim M, Ficht TA, Baum M, Banai M
(2002) Identification of the Brucella melitensis vaccine strain Rev.1
in animals and humans in Israel by PCR analysis of the PstI site
polymorphism of its omp2 gene. J Clin Microbiol. 40: 1475-1480.

8. Noutsios GT, Papi RM, Ekateriniadou LV, Minas A, Kyriakidis DA
(2012) Molecular typing of Brucella melitensis endemic strains and
differentiation from the vaccine strain Rev-1. Vet Res Commun.
36:7-20.

9. Christoforidou S, Boukouvala E, Zdragas A, Malissiova E,
Sandalakis V, Psaroulaki A, et al. (2018) Novel diagnostic approach
on the identification of Brucella melitensis Greek endemic strains-
discrimination from the vaccine strain Rev.1 by PCR-RFLP assay.
Vet Med and Science.

10. Pishva E, Salehi M. (2008) First Report of Isolation of Brucella
melitensis, Vaccine Strain Rev.1 as a Source of Cattle Infection in
Iran. J Sci Islam Repub Iran. 19: 19-23.

11. Saeedzadeh A, Sharifiyazdi H, Firouzi R. (2013) Molecular
characterization of Brucella melitensis Rev.1 strain in aborted
sheep and goats in Iran. Comp Clin Path. 22: 409-412.

12. Aras Z, Ates M. (2011) The first report of isolation and molecular
characterisation of Brucella melitensis Rev-1 vaccine strain from
an aborted sheep fetus in Turkey. Small Rumin Res 95 (2):150-159

13. Nashwa MH, Hoda MZ, Sami SA. (2007) Identification and
Differentiation of Brucella melitensis Rev .1 Vaccine and B.melitensis
Biovar 3 Field Isolates in Egypt by Serological and PCR-RFLP
Techniques. Journal of Applied Sciences Research. 3: 841-847.

Citation: Babetsa M, Boukouvala E, Gelasakis AI, Papadopoulos Al, Zdragas A, et al. Detection of a Brucella Melitensis Revl Vaccine Strain and
Revl-Like Strains in Unvaccinated Small Ruminants and Aborted Fetuses. Open Access J Vet Sci Med. 2019; 1:103.



Babetsa M, et al. Volume 1, Issue 1 Open Access ] Vet Sci Med. 2019; 1:103. | Page4 of4

14. Banai M. (2002) Control of small ruminant brucellosis by use
of Brucella melitensis Rev.1 vaccine: laboratory aspects and field
observations. Vet Microbiol. 90: 497-519.

15. Galkiewicz JP, Kellogg CA. (2008) Cross-kingdom amplification
using bacteria-specific primers: complications for studies of coral
microbial ecology. Appl Environ Microbiol. 74: 7828-7831.

Citation: Babetsa M, Boukouvala E, Gelasakis AI, Papadopoulos Al, Zdragas A, et al. Detection of a Brucella Melitensis Revl Vaccine Strain and
Revl-Like Strains in Unvaccinated Small Ruminants and Aborted Fetuses. Open Access J Vet Sci Med. 2019; 1:103.



	Title
	Corresponding Author
	Abstract
	Keywords
	Case History 
	Discussion
	Applied Methodology 
	Acknowledgements
	References
	Figure 1
	Table 1

