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Summary

A female wild boar, aged approximately two
years, was found dead by local veterinary
services in Pianola di Roio in L’Aquila
Province situated in the Abruzzo Region of
central Italy. The carcass was submitted to the
Istituto Zooprofilattico Sperimentale dell’ Abruzzo e
del Molise ‘G. Caporale’ in Teramo for necropsy.
Brucella suis biovar2 was isolated from
submandibular lymph nodes. This is the first
report of isolation of B.suis in the Abruzzo
Region. Several authors agreed in the past on
the hypothesis that B. suis biovar 2 had been
introduced into Italy through the importation
of hares from European countries in which the
infection is endemic in wild populations. This
lead the Italian authorities to reinforce existing
controls for hares imported for restocking
purposes. However, no provisions for
brucellosis control are currently in place (or
have been in place in the past) for wild boar
movements either at the national or the
European level. The isolation of B. suis biovar 2
from wild boar in two different and distant
regions of Italy may suggest that this infection
may have been introduced to the affected areas
by wild boar rather than by imported hares.
National and European rules managing
wildlife brucellosis should be adapted to
control the health status of farmed wild boar
before movement or release, with the aim of
preventing the spread of this pathogen to free
territories.
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Introduction

Brucella suis consists of five biovars and
infection in pigs is caused by biovars 1, 2 and
3. Infection of animals caused by biovars 1 and
3 differs from that caused by biovar 2 in host
specificity and geographic distribution (8).
Infections due to B. suis biovars 1 and 3 have
been reported in several animal species and in
humans in Europe (6, 13) but the most
common B. suis biovar isolated in animals in
Europe is biovar2 (8). However, several
human cases caused by B. suis biovar 2 have
been reported in Europe (10, 17, 23, 28).

In domestic pigs, sporadic cases of B.suis
infection have been reported in Austria,
Denmark, France, Germany, Portugal and
Spain (8). In the past five years, clinical disease
has also been reported to the World
Organisation for Animal Health (Office
International des Epizooties: OIE) by Austria,
Croatia, the Czech Republic, France, Germany,
Montenegro, Portugal, Romania and Serbia
(32). As far as wild species are concerned,
isolation of B. suis biovar 2 has been reported
in wild boar and hares, with wild boar being
identified as the potential source of
transmission of this biovar to outdoor or
extensively reared pigs.
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Serological evidence of Brucella spp. exposure
in wild boars has been reported in many
European countries such as Belgium (14),
Bulgaria (21), central and south-east Europe
(29), Croatia (4, 5), the Czech Republic (15),
France (9), Germany (20), north-west Italy (11),
Poland (27), Portugal (30), Spain (26) and
Switzerland (19). However, the isolation of the
agent was successful only in a few cases and
scarce, if any, information exists on the
distribution of this pathogen in the European
wild boar population (8). In Italy, the isolation
of B.suis biovar2 in wild boar has been
reported in a regional park in the Piedmont
Region of north-western Italy (3, 11).
Previously, B.suis biovar2 was detected in
southern Italy in a male hare (Lepus europaeus)
that was imported from Hungary in 1995 (24).
Nevertheless, serological studies which
followed this report and that were conducted
in Tuscany failed to reveal the exposure to
Brucella spp. in wild boar (7) and confirmed
similar results obtained in this region as those
recorded in the past (12).

The aim of this paper is to describe the first
case of isolation of B.suis biovar2 in a wild
boar in the Abruzzo Region of central Italy.

Materials and methods

Samples collected

A female wild boar aged approximately two
years, was found dead by local veterinary
services in Pianola di Roio in the L’Aquila
Province of the Abruzzo Region in central
Italy. The carcass was submitted to the Istituto
Zooprofilattico Sperimentale dell’ Abruzzo e del
Molise  ‘G. Caporale’, for necropsy. Sub-
mandibular, retropharyngeal and mammary
lymph nodes were collected during necropsy
and submitted to isolation of Brucella spp.
Lymph nodes collected were also subjected to
standard bacteriological isolation (25) and to
isolation of Mycobacterium spp. that was
performed according to the provisions laid
down in the OIE Manual (31).

Isolation of Brucella spp.

The lymph nodes were passed through a flame
to sterilise the surface and were then sliced
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with sterile scissors. The material obtained was
then placed in a stomacher bag together with
phosphate-buffered saline (PBS) and was
homogenised. The suspension obtained was
spread onto two modified Thayer-Martin
medium plates, on two blood agar medium
plates and, for enrichment purposes, on a tube
of liquid Thayer-Martin medium. One Thayer-
Martin medium plate and one blood agar
medium plate were incubated in aerobiotic
conditions at 37°C + 1°C, while the remaining
plates (and the liquid medium) were incubated
at 37°C + 1°C in air supplemented with 5%-
10% (v/v) CO2. Weekly subcultures onto solid
Thayer-Martin medium were performed for up
to six weeks. Plates were observed after three
days, and then daily, to identify the presence
of bacterial colonies. Suspected colonies were
subcultured and examined microscopically
using the Gram stain and biochemical (urease,
oxidase and catalase) and motility tests.
Colonies confirmed as Brucella spp. were
submitted to species and biovar identification
(31).

Species and biovar identification

Species and biovar identification were
performed by evaluating agglutination with
anti-A, anti-M and anti-R monospecific sera
(Veterinary Laboratories Agency, New Haw,
Addlestone), the production of H2S5, CO:-
dependence and the growth in the presence of
basic fuchsin and thionin at final
concentrations of 20 ug/ml. Results were
confirmed  with  AMOS-PCR  (Abortus
Melitensis ~ Ovis  Suis-polymerase  chain
reaction) and polymerase chain reaction-
restriction fragment length polymorphism
(PCR-RFLP) techniques. The AMOS-PCR
amplifications were performed using the
primers described in the OIE Manual (31).
Amplification reaction mixtures were prepared
in 50 ul volumes using PCR master mix 2x
(Promega Corporation, Madison, Wisconsin).
Amplifications were initiated by denaturing
the sample for 5min at 95°C, followed by
33 cycles at 94°C for 30 sec, 60°C for 30 sec and
72°C for 30 sec. After the final cycle, samples
were incubated for an additional 7 min at 72°C
for the final extension prior to storage at 4°C.
The PCR products were analysed by capillary
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electrophoresis using QIAxcel Advanced
System (Qiagen Srl, Milan). This was used as a
12 capillary QIAxcel DNA screening cartridge,
prepared in accordance with the recommend-
ations of the manufacturer. To ensure accurate
sizing of the DNA products, a QX DNA size
marker 100-3 000 bp and an alignment marker
15-3 000 bp were applied simultaneously. For
RFLP, the omp2a and omp31 PCR products
were digested using Ncol and Avall,
respectively (Promega Corporation, Madison,
Wisconsin) restriction endonuclease enzymes.
DNA digestions were performed in a 10 ul
reaction volume containing 5 pl PCR product,
1yl appropriate buffer, 0.4 ul endonuclease
and 3.6 pl nuclease-free water. The reactions
were incubated at 37°C for 2h and ran by

marker 50-800 bp (containing the molecular
weight size standards of 50 bp, 100 bp, 150 bp,
200 bp, 250 bp, 300 bp, 400 bp, 500 bp, 600 bp,
700 bp and 800 bp) was used on QIAxcel runs.
A reference strain of B. melitensis 16M was
used as the known weight of the alleles
providing an accurate assignment of the
numbers of repetitions.

A virtual gel image and electropherogram
were produced for each run, with the size of
the  product determined using the
Biocalculator software on the same machine.
The software enables the importation of data
to spreadsheet software and subsequently to a
conversion table in which each size is assigned
to the corresponding allele.

agarose (3%) gel electrophoresis with SYBR®- Results
safe staining (Sigma-Aldrich Srl, Milan). The
restriction patterns were displayed using an Necropsy

Alpha-Innotech
Innotech,
California).

transilluminator ~ (Alpha-
ProteinSimple, Santa Clara,

Typing was aided by multiple-locus variable-
number tandem-repeat analysis (MLVA) (31).
Total genomic DNA was extracted using a
Maxwell 16 cell DNA purification kit
(Promega Corporation, Madison, Wisconsin)
in accordance with the manufacturer’s
instructions. The resulting lysates were stored
at -20°C until use. Amplification of the different
variable number tandem repeats (VNTR) for
MLVA-16 was performed according to the
methods described previously (2, 18). PCR
amplification was performed in a total volume
of 25 pl containing 1 ng DNA, 1x PCR Master
Mix  (Promega Madison,
Wisconsin), 0.5 uM of each flanking primer
and 1 M of betaine (Sigma-Aldrich Srl, Milan).
Thermal cycling, conducted on a GeneAmp 9700
thermal cycler (Applied Biosystems, Carlsbad,

Corporation,

California), was performed as follows: initial
heating at 96°C for 5 m, 30 cycles denaturation
at 96°C for 30 sec, annealing at 60°C for 30 sec
and extension at 70°C for 60sec. A final
extension was performed at 70°C for 5 min.
Regarding MLVA analysis, the QIAxcel used a
standardised volume (<0.1 ul) of the PCR
product for each analysis. To ensure accurate
sizing of the DNA product, a QX DNA size
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The animal was in good condition and
presented abundant subcutaneous and
perivisceral fat. The skin was blood-smeared at
the snout. Massive haemothorax and
haemoabdomen, with spleen rupture, was
observed in natural cavities. The examination
of the osteo-articular apparatus revealed the
presence of a simple, complete and not open
fracture of the pubic symphysis. Regional head
lymph  nodes showed  lymphadenitis.
According to the localisation and nature of
lesions observed during necropsy, as well as
the information provided by veterinary
services, the cause of death was attributed to a
car accident.

Isolation

Two weeks after the initial incubation (i.e. one
week of incubation of the first subculture from
liquid media), direct observation of cultures
prepared from submandibular lymph nodes
revealed the presence of small translucent
colonies of a pale honey colour that were
circular and convex in shape and were
suspected to be Brucella colonies. Microscopic
examination showed the presence of Gram-
negative coccobacilli. Urease, oxidase and
catalase tests gave positive results, while the
motility test was negative. The other lymph
nodes were negative. Lymph nodes collected
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were also negative when tested using standard
bacteriological isolation methods and for
isolation of Mycobacterium spp.

Species and biovar identification

As shown in TableI, the Brucella isolates
demonstrated agglutination only with anti-A
monospecific sera. They grew in the presence
of thionin but not in the presence of basic
fuchsin and, like other B. suis biovar 2 (NCTC
10095), did not require CO: for primary
growth and did not produce H-S.

Results of AMOS-PCR performed on the
Brucella strain isolated are shown in Figure 1.
AMOS-PCR ruled out the possibility of the
isolated strain being B.suis biovar1 or 3
(Fig. 1; B. suis biovars 4 and 5 are not shown).

Results of the PCR-RFLP performed on the
Brucella strain isolated are shown in Figure 2.
PCR-RFLP analysis of the PCR product omp2a
and omp31 confirmed that the strain isolated
was B suis 2 and confirmed that the strain was
neither B. suis biotype 1 nor 3 (Fig. 2).

Results of MLVA performed on the Brucella
strain isolated are presented in Figure 3. The
genetic  relationships were  successfully
compared with those obtained by Italian and
foreign strains, the data of which were
published on the 2010 version of a related
website (minisatellites.u-psud.fr). The allelic
profile was identified as B.suis biovar2
(genetic profile 2-5-8-14-5-1-5-7-4-21-9-8-12-17-

Table |
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2-7). The tandem repeats (VNTR) for MLVA-16

were

Bruce

arranged in the following order: loci
06-08-11-12-42-43-45-55-18-19-21-04-07-

09-16-30. When compared in the Brucella 2010
database (minisatellites.u-psud.fr) the Brucella

strain

isolated revealed a difference in

marker 12, in particular when compared to

genotypes 16

and 20 (MLVAS8) and

genotype 57 (MLVAIL).

Discussion

In this study, a female wild boar that was

found dead in an area of Abruzzo Region was
necropsied and tissues were submitted for
bacterial inspection. The wild boar was found
infected with B. suis biovar 2. This is the first
report of an isolation of B. suis in the Abruzzo
Region of central Italy. In Italy, the isolation of
this pathogen in wild boar has been reported
in a regional park in the Piedmont Region of
north-western Italy (11), but the study area

was small and was delimited from the rest of

the

regional

territory. Previously, B. suis

biovar 2 was detected in southern Italy in a

male

hare that had been imported from

Hungary in 1995 (24). Nevertheless, serological

studies that followed this report in Tuscany
failed to reveal the presence of Brucella spp.
infection in wild boar (7) and confirmed

similar results previously obtained in the same
region (12).

Results of five classical tests, in addition to molecular tests, to identify the Brucella strain isolated, in

comparison with other Brucella suis strains

' Gram-stained CO.z H,S Agglutm— Agglutm— Growth in Growth in

Strain smear require roduction ation with  ation with  presence presence of
-ment P anti-A anti-M of thionin  basic Fuchsin

Brucella suis Little coccobacilli - + + - + -

biotype 1 Gram-negative

1330

Brucella suis Little coccobacilli - + + - + -

biotype 1 Gram-negative

NCTC 10316

Brucella suis Little coccobacilli - - + - + -

biotype 2 Gram-negative

NCTC 10095

Brucella suis Little coccobacilli - - + - + +

biotype 3 Gram-negative

NCTC 10511

Strain Little coccobacilli - - + - + -

isolated Gram-negative
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Figure 1
Results of AMOS PCR (Abortus Melitensis Ovis Suis polymerase chain reaction) on Brucella strain isolated

compared to other Brucella suis strains

Lane 1: size marker

Lanes 2, 3, 4, 5: B. suis biotype 1 1330 (AMOS PCR, omp2a PCR, omp2b PCR, omp31 PCR, respectively)

Lanes 6, 7, 8, 9: B. suis biotype 1 NCTC 10316 (AMOS PCR, omp2a PCR, omp2b PCR, omp31 PCR, respectively)

Lanes 10,11,12,13 and 14,15,16,17: B. suis biotype 3 NCTC 10511 (AMOS PCR, omp2a PCR, omp2b PCR, omp31 PCR, respectively)
Lanes 18, 19, 20, 21: B. suis biotype 2 NCTC 10095 (AMOS PCR, omp2a PCR, omp2b PCR, omp31 PCR, respectively)

Lanes 22, 23, 24, 25 : AMOS PCR, omp2a PCR, omp2b PCR,omp31 PCR of Brucella strain isolated, respectively

Figure 2
Results of restriction fragment length polymorphism polymerase chain reaction on Brucella strain

isolated compared to other Brucella suis strains

Lanes 1 and 15: size marker (from top to bottom: 2 000 bp, 1 500 bp, 1 000 bp, 700 bp, 500 bp, 400 bp, 300 bp, 200 bp, 100 bp, 50 bp)
Lanes 3, 4, 5, 6, 7: Ncol (5" GIG(A/T)CC 3/ 3~ CC(T/A)G G 5) restriction pattern for omp 2a PCR product of Brucella suis biotype 1
1330, B. suis biotype 1 NCTC 10316, B. suis biotype 3 NCTC 10511, B. suis biotype 2 NCTC 10095, and B. suis strain isolated, respectively
Lanes 10, 11, 12, 13, 14: Ava Il (5 CICATG G. 3/3 GGTAC;C 5') restriction pattern for omp 31 PCR product of B. suis biotype 1 1330,

B. suis biotype 1 NCTC 10316, B. suis biotype 3 NCTC 10511, B. suis biotype 2 NCTC 10095, and Brucella strain isolated, respectively

© Istituto G. Caporale 2012 www.izs.it/vet_italiana Vol. 48 (4), Vet Ital 401




402

Isolation of Brucella suis biovar 2
from a wild boar in the Abruzzo Region of Italy

Fabrizio De Massis, Andrea Di Provvido, Daria Di Sabatino,
Daniela Di Francesco, Katiuscia Zilli, Massimo Ancora & Manuela Tittarelli

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 2425 26 27 28 29 30 31 32 33
1000 bp __ s e —— e et J— —
600 bp = — =
500 bp =——
400 bp —— s —
_—
—
300 bp— _—
250 bp=— p==|
—
200 bp— —
150 bp— — — e O DO oy S e
— — —o — — T — —
100 bp—— —
50 bp——
15 bp
© o] - N N ™ n n [ee] [} — < N~ (2] o o
o o i — <t < < Te) - - N o o o — o™
fo S 8 8 8 S 8 8 S S 8 S S s 8 8
o o © © © o © © o o © o o © © ©
Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q
2 = 2 2 2 = 2 2 = = 2 = = 2 2 2
o s3] o [sa) [sa) o [sa) [sa] o o [sa) o o [sa) [sa) [sa)
Figure 3

Amplification patterns of multiple-locus variable-number tandem-repeat analysis on Brucella strain
isolated compared to Brucella melitensis biovar 1 (16M reference strain)

Even lanes: Brucella melitensis biovar 1 (16M reference strain)
Odd lanes: Brucella strain isolated
Lane 1: DNA ladder

In the past, several authors have agreed on the
hypothesis that B. suis biovar 2 was introduced
into Italy through the importation of hares
countries in which the
infection is endemic in wild populations (3, 7,
11). This hypothesis was supported by the fact
that the geographic distribution of B. suis
biovar 2 was historically

from European

recognised  as
confined to an area between Scandinavia and
the Balkans (1, 31) and that hares from Eastern
Europe, where brucellosis due to B.suis
biovar2 is endemic, were introduced to
restock hunting areas (7). The hypothesis also
considered that this species could have been a
real source of B.suis biovar 2 infection for
other animals that share the same habitat,
particularly wild boars (7), as also suggested
by other authors (31). This lead the Italian
authorities to reinforce existing controls for
hares imported for restocking purposes (16).

Wild boar were also imported from Eastern
Europe during the last few decades (7). In
Italy, wild boar restocking for hunting
purposes commenced in the 1950s and was
initially organised with animals imported from
abroad. The releases continued thereafter,
mainly with captive animals farmed in Italy.
However, still today,

several provincial
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administrations, especially those in the south
of the country, buy farmed wild boar directly
for restocking or they authorise other bodies
(hunting companies, wildlife management
companies, etc.) to regularly release farmed
wild boars. Some regions have banned wild
boar farming for restocking purposes and have
also explicitly prohibited the release on their
territory (22).

Our report provides the first confirmation of
the presence of B. suis biovar 2 in a previously
free area and can probably be explained by
imports of wild boars. A comprehensive study
is required on the prevalence of this organism
in wild boar and an evaluation of the risks to
indoor livestock production.

To confirm and identify species and biovar
level, phenotypic characterisation or classical
bio-typing methods remain the definitive
diagnosis and ‘gold standard’. AMOS-PCR
and RFLP-PCR are highly reliable, accurate
and reproducible tests; other advantages are
speed, minimal sample preparation and
reduced risk of exposure. MLVA is not usually
recommended for typing isolates at species
level. However, as shown in this study, this
technique may provide additional molecular
epidemiological information on the specific

© Istituto G. Caporale 2012
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profile of this isolate and this may be of value
in future encounters with B.suis biovar 2
isolates, thus enlarging the potential of MLVA
as an epidemiological tool for brucellosis
diagnosis.

Conclusions

No provisions for brucellosis control are

Isolation of Brucella suis biovar 2
from a wild boar in the Abruzzo Region of Italy

may suggest the possibility that this infection
may have been introduced in the affected areas
by wild boar rather than by imported hares.
National and European rules that govern
wildlife brucellosis should be implemented to
monitor the health status of farmed wild boar
prior to authorisations for movement or
release. This would help prevent the spread of
this pathogen to disease-free areas.

currently in place (or have been implemented
in the past) for wild boar movements both at
national and European levels. Only controls of
hares imported for restocking from abroad are
in place at the national level. The isolation of
B. suis biovar 2 from wild boar is reported here
and reference is made to a similar report in a
different and distant region of Italy (11) that
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