Chapter 1

I ntroduction

| have chosen to write my thesis on Bovine brusal@&radication. | chose this topic as |
have a personal interest in the eradication schamaace in Ireland. Ireland is currently
officially brucellosis free, a status reached i®@20Currently testing for brucellosis is a daily
requirement for veterinary surgeons in Irelandhéiligh the country has reached brucellosis
free status we still need to remain vigilant to pihespect of reoccurrence. Brucellosis
infection in a herd can cause major productiones@homic losses not to mention the
emotional trauma experienced by herd owners asudt 1&f a rapid depopulation programme.

The brucellosis Eradication programme in Irelancheeenced in 1965 and is governed by
European legislation. The main legislation withaxebto eradication is council directive
64/432/EEC, council directive 78/52/EEC and Iriggislation S.1 no.114 of 1991 all of
which will be discussed in greater detail in thateat of this thesis. Although at the
beginning of the eradication programme severallprob were encountered, namely and
possibly the most important lesson learnt was éeexation of the programme in the 1980’s
which resulted in the resurgence of the diseaseieder from 1998 onwards progress was
made, several changes were made to the eradicati@me which were instrumental in

reaching officially brucellosis free status in 2009



Chapter 2

Brucdla an I ntroduction

Brucellathe causative agent of brucellosis is a gram neghbacteria named after David

Bruce who discovered it in 1884. They are smalh-nwotile, non-spore forming,

intracellular, facultative, coccobacilli that begpto the genua2-proteobacteriacea ( Neta C

et al 2009).

Ten species dirucellahave been identified which have approximately 9%#hology,

Brucellaspecies have a strong affiliation for a specifitura host; the classification is based
mainly on differences in pathogenicity and hostgmence (Oreno E. Et al 2002). The species

and hosts are listed in table 1. Distinction betwsgecies is based on phenotypic

characterization of lipopolysaccharide (LPS) amigghage typing, dye sensitivity,

requirement for C@H»S production and metabolic properties (Whatmore A2009). These

factors are used as important diagnostic parameters

Table 1:Brucellaspecies and Host’s.

Species Host

B.abortus Cattle

B.melitensis Goats and sheep
B.Canis Dogs

B.suis Pigs

B.Ovis Sheep

B.pinnipedialis Seal

B.ceti Dolphin, tortoise, whale
B.microti Common vole

2.1. A synopsis oBrucellaspecies: The following is a brief synopsis of thest important

species causing disease in an agricultural envieminAs brucellosis is an important

zoonotic disease causing human infection will dealiscussed briefly.

2.1.1Brucella abortus.

Is the major cause of abortion in cattle. It iss=iby biovars 1, 2, 3, 4, 5, 6, and 9. It is

known to cause zoonosis, undulant fever in humarasmission is through uterine




discharges or congenital infection. The most susldepanimals are sexually mature cattle,
usually in first calf heifers and older cows. @i signs include abortion in last trimester of
pregnancy, still born or weak calves, a drop irkmpiloduction and orchitis and epididymitis
in bulls. Clinical pathology findings usually incla necrotizing placentitis and inflammatory
changes in the foetus. (Neta C. Et al 2010)

2.1.2Brucella Melintensis

Is the causative agent of disease in goats, sheemans and occasionally cattle. It is caused
by biovars 1, 2, 3.Transmission is through congé&néind ingestion or contact with infected
placenta or vaginal discharges of infected animatzan also be transmitted through milk.
Clinical signs include abortion in the last trirezstnd weak newborns. Clinical pathology
findings usually include placentitis (Godfroid ¢2810).

2.1.3Brucella Suis

Is the causative agent in pigs. It is caused byai®o1, 2, 3, 4 and 5. Biovars 1-4 can cause
disease in cattle however this is rare. The indecin pigs is transmitted by contact, ingestion
and venerally. Clinical signs include infertilitggnall litters and abortion and stillborns. In
boars it can cause orchitis and lameness. Clipatilology findings reveal placentitis
(Godfroid et al 2010)

2.1.4 Brucella ovis

Is the causative agent in sheep. The infectiorarssimitted by sexually mature rams by direct
contact or venereal. Clinical signs include infaytin rams due to epididymitis, abortion in

the last trimester in ewes and still born lambsdi@Gnd et al 2010)
2.1.5 Humans brucellosis

Brucellosis in humans is mainly caused bynBlitensis|t is transmitted by the consumption
of contaminated foods, most commonly through urgquaiged dairy products and by direct
contact, as a result it is usually an occupatidisgase. Clinical signs include joint and
muscular pain, sweating, miscarriage headacheslgmession. Blood tests usually reveal
leukopenia and anemia. The disease can last frienv days, weeks, months or even years
(Godfroid et al 2010)



Chapter 3

Epidemiology of brucellosis.

Brucellosis recognised since thé™entury is a worldwide highly contagious zoonotic
disease. It is caused by members of the gBnusella, which are small, non-motile, aerobic
gram-negative, facultative intracellular bacteRadostits 2007). Unless controlled it has the
potential to cause serious economic losses dirdatbugh abortion and decreased milk
production and indirectly through trade limitatioirs humans it's associated with the
consumption of unpasteurised dairy products, doeatdirect contact with animal products,
or inhalation. It is mainly considered an occupadicdisease affecting slaughter house
workers, butchers and veterinarians (Corbel M.J7/19Recently in France a human case of
brucellosis was diagnosed, the source was rawchilese (Mailles A. et al 2012). Common
reservoirs that may infect humans include cattbgsgd sheep, goats and pigs. Cats are
resistant taBrucellainfection ( Neta A et al 2010) There are six spe&nown to cause
human diseas®.melitensisn goats and shegp.abotusn cattleand buffalg B. Suidn pigs

B canisin dogsand B. Ceti and B. Pinnipedialis marine animalsB. Microti and B.
Neotomaeccurs in wild rodents, although they have not bheglicated in human infection
(Corbel MJ 1997).

B.abortusthe main causative agent of bovine brucellosism@intensis can also cause
infection in cattle), has eight biovars, biovaslhe most frequently identified in cattle and is
an important determining factor when tracing outlkee Brucella abortus has been reported

in virtually every country.

Although reported cases of the disease is ong¢heedse bovine brucellosis caused by
B.abortus is the most widespread form and is @ggnlisease problem in the Mediterranean
region, Western Asia, and parts of Asia and Latnefica (Gul S.T et al 2007). As
mentioned previousli. abortushas 8 biovars of which 1, 2, 3, 4 and 9 are thetmo
prevalent. Ruminants are most susceptibB.fbortus this is of particular importance in
areas where eradication programmes are currengly bedertaken. Infection occurs in cattle
of all ages but is most common in sexually matumenals, particularly dairy cattle (Neta C.
2010).

Infection of herds with Bovine brucellosis is adated with abortion in the last trimester,

weak calves and infertility, reduced milk produat@nd an increase in somatic cell count.
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Bulls show clinical signs of orchitis, epididymitéd seminal vesiculitis (Neta c et al 2010).
Although abortion is the main clinical signs, anisnaay not have subsequent abortions but
may have a normal parturition thereafter. Infac88f infected cows abort only once,
however they continue to shed the bacteria follgnanbsequent parturitions and milk
products. Asymptomatic infections are central tomaaning the infection in a herd, although
infection depends on the number of organisms esdreturvival of the organism in the

environment and level of exposure of susceptibimals.

The main factor for the spread of brucellosis igribn. In particular aborted foetuses, foetal
membranes and uterine secretions are the mosttampsource of infection. Cows infected
with Brucellaare 3 times more likely to abort that cows thatw@amexposed. Infection can
also be spread to calves through contaminatedasiikfected cows shdgtucellain their

milk. Congenital spread may also occur; the anmmay remain serologically negative until
its first parturition, when the animal will begio $pread the organism. The use of semen for

artificial insemination is also a risk factor.

Infection can be transmitted by ingestion, pen@madf the intact skin and conjunctiva and
contamination of the udder during milking. The meoate of infection in cattle is oral or
ingestion, through the gastrointestinal tract,deihg uptake of food or water contaminated
with secretions from infected animals. In pasttiteas been reported thtucellacan

remain viable for long periods, it does not muitipl the environment but can survive for up
to 12 months. From the gastrointestinal tractinifiection spreads to the lymphatic system
leading to systemic infection, the most favourddssbeen the pregnant uterus, male genital
organs and mammary glands. The strong attractitimetaterus is taught to be due to the
high concentrations of erythritol. Erythrophagocytophoblastic cells are considered the
primary site of invasion of foetal placental tissueesulting in insufficient foetal-maternal

exchange, ultimately resulting in abortion (Netatfal 2010).

Animals become infected witB.abortuswhen animals which have not yet been diagnosed
with the infection are introduced into susceptid® infected herd. Of particular risk are
animals that have been taken to fairs or showsevhe&y come into contact with positive
animals and are then reintroduced into their hétigin (Samartino L.E. et al 1993).
However in recent years this has become a ledy Boenario as animals participating in

fairs and shows must come from a brucellosis fexd And have passed a pre-movement test.
In countries like Ireland which gained brucellosee status in 2009, 20 % of the herds are



tested annually with all breeding animals over 2#hths been tested. Importing of breeding
cattle from a country that is not brucellosis free country that is brucellosis free is another
important risk factor. To deal with this problenuatries such as Great Britain have
introduced post-calving testing for imported cattRegular testing of animals is paramount

to any eradication programme as rate of spreadndispan the level of surveillance testing.

Brucellosis occurs in many wild species includirig, Bbison, deer, wild boar, fox, and other
wild ruminants (Godfroid J 2002). Bison and Elk pgential reservoirs for cattle as the
infection can remain latent for several years. e become infected if exposed to cattle
with infection; this is a very important factora@nadication programmes. Dogs can also be
important in eradication as they can acq&@rabortusfrom infected cattle. The re-
introduction of infection from wildlife is a majaoncern in member states which are
officially brucellosis free. In an outbreak of ballosis in cattle in the USA it's believed the
infection originated from elk. (Beja-Pereira A.a2009). In France an outbreakBsuisin

domestic pigs originated in wild boar (Garin-Basétjal 2000).



Chapter 4

Vaccination

As brucellosis infection can result in serious exuit losses and because of the risk of
zoonosis in humans, efforts have been made to praviection of animals by using
vaccines. Often the first step in development oéadication programme is vaccination;
however on its own it’'s not sufficient to eradicdisease. The major factor inducing an
antibody mediated response in animals has beefifiddras Lipopolysaccharide (Moriyon I.
et al 2004). Induction of an immune response csm la¢ associated with phenotyBeicella
can have either a rough or smooth morphol@yycelladevoid of the O-LPS are termed
rough or “R”, or smooth of those carrying S-LPSwéwer it is possible that they may revert
to either type and this change could be associaitthoa decline in virulence ( Moriyon I. et
al 2004). Most diagnostic tests are based on ttextien of antibodies to the O-LPS rough
type antibodies. The main vaccines used in preverdf brucellosis are, Bbortusstrain 19
(S19), B.abortusstrain RB51, BMelitensisRev.1, and in the pastdhortusstrain 45/20
(Schurig G et al 2002)

4.1 B.abortusstrain 19

This vaccine is the most widely used for preventbbrucellosis in cattle (Nicoletti, 1990).
It induces the production of antibodies to O -LR$ a live vaccine; its effectiveness is
based on route of administration, age of the anandlamount of vaccine given. It is given
to female calves between 3-6 months of age asgéessnbcutaneous dose. A reduced dose
can be given to adult cattle, however in a pregaamhal this may cause abortion and
excretion in milk, adult animals can be vaccinateda conjunctival route to reduce this risk
(OIE 2009). Following vaccination antibodies candegected with serological assays and
this can cause a major problem in distinguishingciraated from infected animals. As
animals age they are at an increased risk of dpiwgjgersistent antibody titres to O LPS
antigens. In a study of serological tests carrigdooe and post vaccination, tests which had
negative results pre-vaccination showed positigelts post-vaccination with S19, within a
2-10 weeks period (Stevens M et al 1994).



4.2 B.abortusstrain RB51

This vaccine has become the official vaccine iningaany countries for prevention of
brucellosis. It is usually the vaccine of choicedngse it does not interfere with serological
diagnosis. In the USA the vaccine is administeretavben 4-12 months of age
subcutaneously. Vaccination of animals over 12 im®of age is only given following
authorisation. In other countries a second vacicinas given as a booster following the first
vaccination as calves. The vaccination can indboet@n in pregnant animals and may be
excreted in milk. If the dose of the vaccine isueetl abortion in adult animals can be
avoided, however administration of a reduced dosmlves with not protect against
infection (OIE 2009). In a study of serologicaltsesarried out on animal’s pre and post
vaccinations with RB51 results were negative bothgnd post vaccination. These results
indicate that vaccination with RB51 does not predantibodies that can be detected with
serological tests used for the detection of brosal (Stevens M et al 1994). RB51 vaccine
has low levels of O LPS antigen and this may bed¢hson that it is not detected. It has also
been reported that animals vaccinated as calvés3ti® and then vaccinated with RB51 as

adults will not have a positive result on serolagitests for brucellosis (Olsen S et al 1996).

4.3 B. melitensisstrain Rev.1 vaccine

In countries with a high prevalence ohflitensisn small ruminants this vaccine can be
used in cattle as there is controversy on the ptiote S19 gives against this strain (OIE
2009).

4.4 B.abortusstrain 45/20

This strain of the vaccine has been shown to pratgte from infection. However the strain
has been reported to revert to smooth virulent fatmen injected into cattle. As genetic
defects in this strain are unknown, and it can eaugpredictable serological results, the

vaccine is no longer on the market. (Moriyon 11e2@04)



Chapter 5
Diagnosis

Diagnosis of Brucellosis is based upon the isotaéind identification of the bacteria directly
or with the use of serological testing methods. Abgrtions on a holding in late gestation

should be treated as a potential brucellosis ide@nd should be investigated immediately.
5.1-Serology

In order to support diagnosis of brucellosis thedpaan commission has set up a
Community Referenence Laboratory (CRL) in Franc&twicommunicate with the National

References laboratories (NRL) of each member state.

No serological test for brucellosis is 100% sewueitr 100 % specific. In animals vaccinated
with brucellafalse positives are common due to cross-reactibastibodies with wild

strains (Nielsen K 2002). Serological tests meaantidody response to the
lipopolysaccharide (LPS) O antigen of wild typeasts of Babortus(Moriyon | et al 2003).

As no test can identify all positives or all neges it is imperative that confirmatory tests are
used to identify true positives especially in arered are free of brucellosis. The
interpretation of results from samples should aersithe percentage of positives, disease
prevalence and incidence, presence or absencmhtkigns, vaccination protocol, herd,
and area and country status.

In use tests since 1987 include:

5.1.1 Agglutination tests

Serum Agglutination test (SAT). The SAT test filstscribed in 1987 by Wright and Smith,
is subject to high false positives and its usenisonger recommended by the OIE (Nielsen
K.2002).

Rose Bengal test (RBT). The RBT is a simple spgtudmpation test usin®.abortusS99 or

S1119.3 whole cells stained with Rose Bengal. Asiple reaction is considered positive
(Nielsen K.2002).



Buffered plate agglutination test (BPAT). Useski®rus S1119.3 whole cells stained with

crystal violet and brilliant green. Any visible rd@n is considered to be a positive (Nielsen
K. 2002).

With both RBT and BPAT false positives can occutt ans recommended by the OIE that
other tests be used for confirmation.

5.1.2. Complement Fixation Test (CFT).

This test is widely used and is acceptable as aromatory test. The principle of this test is
that if antibody is present in serum, it will biadtigen and complement will be activated, an
indicator system is added which consists of sheghmcytes sensitized with rabbit
antibody. Sera giving a titre of 20 ICFTU/mI or ra@re considered to be positive (OIE
2009).

5.1.3. Primary binding assays- radioimmunoassay

Indirect enzyme immunoassay (I-ELISA). I-ELISA wa@sveloped by Caelsson in 1976.

Numerous variations of the test now exist, with owgrcial kits been widely available. I-
ELISA uses antigen, antiglobulin-enzyme conjugaig substrate/chromogen. Although the
tests are highly sensitive for detection of dmticellaantibodies, they cannot differentiate
from antibodies resulting from S19 vaccination (ska k. 2002, OIE 2009).

Compeditive enzyme immunoassay (C-ELISA) . Thiswesks on the principle that a

competing antibody can be selected to inhibit ligdf vaccination antibodies but not wild
type induced antibody. It uses monoclonal antib®dgecific for one of the epitopes of
Brucella species. The C-ELISA is commercially aablié and the sensitivity is comparable
with BPAT and I-ELISA. C-ELISA is a prescribed tést international cattle trade
prescribed by the OIE.

Fluorescence polarisation assay (FPA). The FPAa@pia simple test which can be

performed in the field. The mechanism of the tedtased on the fact that a small molecule
will rotate faster than a large molecule. If a flochrome attached to an antigen is added to a
test solution that contains antibody, the antibadi/bind and thus its rotational speed will

be slower. It’s this rotational speed which cami@asured (OIE 2009).
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5.2- TheBucklin skin test

The use of skin delayed-type hypersensitivity (SD®Hthe brucellin skin test is another
method used to diagnose unvaccinated animals (ZoBrh 2000). This test has a high
specificity and may be used to confirm results wigtd from serological tests. However not
all positive animals are detected and hence ibisecommended as a test for international
trade (OIE 2009). During the test procedure 0.1mtélin is injected intradermally and the
test is read 48-72 hours later. Before injectiakia thickness measurement is taken and
compared to a skin measurement taken 48-72 hawrs lathe skin thickness increase is
greater than 1.5-2mm it is considered a positiaetren (OIE 2009). A study in 1999
comparing the use of SDTH with SAT and CFT in atboeak of brucellosis found that 95%
of infected cattle were detected with SDTH compace@l1% when SAT and CFT were used
(Bercovich Z. 2000).

5.3MILK TESTS

The screening of dairy herds by taking milk bulkk@amples is common place as a
diagnostic tool in the eradication of brucellosisnany countries. However dry cows do not
participate in this test (OIE 2009). This is a ghaad more readily available test than taking
bloods samples from animals. In some countriegritiering test has been replaced with the
more sensitive and reliable I-ELISA test (Sheahaatl 2006)

The milk ring test is an adaptation of the agghiion test using hematoxylin stained whole
cell antigen added to milk. However it can prodiaise positives caused by mastitis,
colostrums and milk at the end of the lactationqaerin small herd where these factors can
have a greater impact on results it is not recont®eno use this test (Nielsen K 2002).

As was discussed with the serum I-ELISA various e@rcial variations are available. Milk
samples are tested at lower dilution than withrsesamples. The I-ELISA can also be used
with whey samples. (OIE 2009)

5.4 | solation and I dentification

Samples taken from organs of fallen animals ordgjiclal fluids are tested for the presence of
Brucellaspecies by the Stamp Ziehl-Neelsen method (igesamples stain red against a
blue backround), based on colony morphology, ureasdase and catalase tests and slide

agglutination test with antirucellapolyclonal serum. However it should be noted tther
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organisms causing abortions suclthlemydophila arbortusandCoxiellaspecies are
difficult to differentiate fromBrucella (OIE 2009)

Brucellaspecies can also be detected by direct isolatidrcalturing allowingBrucellato be
identified clearly. The most usable samples fotwirlg include stomach contents, spleen
and lung of aborted foetuses, foetal membranesnabgecretions, milk and semen. From
deceased animal, samples are taken from the lyrmogésnof the head, mammary and genitals
along with the spleen, uterus and udder. They eagrwwvn on both basal and selective solid
media; liquid media can also be used. After 2-3dBxucellacolonies are visible, however
cultures are not deemed negative until 8-10 days passed. Colonies are round, smooth,
pale honey colour, 1-2mm in diameter (OIE 2009).

For further identification oBrucellaspecies nucleic acid recognition methods can bd us
including, Polymerase chain reaction (PCR), reaktPCR, PCR restriction fragment length
polymorphism and southern blots (Bricker B.J 2002k use of nucleic acid methods in the
identification ofBrucellacan be extremely useful in tracing outbreaks feom
epidemiologically point of view.
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Chapter 6
L egidation on bovine brucellosis

6.1 European L egislation

The following is a summary of the legislation gavieg the eradication of bovine
brucellosis; EU legislation is used for eradicagwogrammes with the objective of gaining

brucellosis free status as soon as possible.

Within the European Union the European parliameastt approve EU legislation together
with the council. EU law confers rights and obligas on the authorities in each member
country. The Authorities are responsible for impéeting EU legislation in the national law

and enforcing it.
6.1.1 Legislation referring to official controlsin the veterinary field.

Requlation (EC) n0.882/2004 of the European pasdignand of the council on official

controls performed to ensure the verification ahptiance with feed and food law, animal

health and animal welfare rules

This regulation aims at:

o0 Preventing, eliminating and reducing the risk tonlans and animals either directly or
through the environment.
o Fair practises in feed and food trade.

o That information deemed necessary is availablebals.

European Council directive 64/432/EEC of th& 26ne 1964 on animal health problems

affecting intra-community trade in bovine animahgl swine.

It lays down the requirements for trade of bovineral. The procedures necessary for
obtaining, maintaining, suspension and withdrawalfficially brucellosis free status of a

member state.
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This directive states that:

o O O O (@)

(@)

The country exporting the animal is required toueasthat the animal is not a source
of contagious or infectious disease

Each animal must be accompanied by a healthicatef

The Member States has the right to refuse entangfanimal if they are suffering or
are suspected of suffering from a contagious @cindus disease.

Are subjected to an identity check.

Are subjected to a health check within 24 hourdeyarture.

Must be from a holding free of restrictions

Animals must not have come into contact with olm@mals of the same species other
than those with a similar health status

Must be transported as meets requirements of diee@1/628/EEC.

Bovine animals for breeding and production musthacase of uncastrated animals
greater than 12 months of age, have passed a prernent test for bovine brucellosis
in the past 30 days.

Animals for slaughter must be slaughtered withirh@grs of arrival,

If moved to an approved assembly centre, they tmistaughtered within three

working days of arrival at the assembly centre.

6.1.2 L egisation regarding the Eradication of bovine Brucellosis

6.1.2.1 The Council directive 64/432/EEC is outlirabove.

6.1.2.2 Council Directive 77/391/EEC of théMmay 1977 introducing community measures

for the eradication of brucellosis, tuberculosid &ucosis in cattle.

The purpose of this directive is to improve theesta health of cattle by accelerating or

intensifying the eradication of brucellosis anddrdulosis and to eradicate leucosis.

Plans must be drawn up by member state, which dgineedetails for accelerating the

eradication of bovine brucellosis in their counttjpon their completion herds are classed as

“officially brucellosis free”. These plans must giv

(0]

0]

The percentage and number of herds subject toatongasures

The number of herds with confirmed bovine brucadips
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o The number of animals with suspected brucellosoosidered to be infected. The
number of infected animals and of animals slaugltter

o0 The format of the initial eradication programmesd ahthe accelerated plans.

0 Member states with bovine free brucellosis cattipytation shall inform the
commission of all the measures taken to prevertcugoence of the disease in their

country.

6.1.2.3 Council Directive 78/52/EEC of 13 Decemb@77 establishing the Community
criteria for national plans for the acceleratedl@ation of brucellosis, tuberculosis and

enzootic leukosis in cattle.

In order to qualify for financial contributions astlined in directive 77/391/EEC herds must

satisfy the criteria in this directive.
For the purposes of this Directive, the followirgfiditions shall apply:

0 “inthe case of brucellosis in cattle: (a) type Rivine herds: herds in whose case

the previous clinical history and vaccination aret@ogical status are unknown;

(b) type B2 bovine herds : herds in whose cas@it&eous clinical history and
vaccination and serological status are known ana/imch routine monitoring tests
are carried out in accordance with the nationalesilfor bringing these herds up to
type B3 or type B4 status;

(c) type B3 bovine herds : brucellosis-free herdbiw the meaning of Council
Directive 64/432/EEC of 26 June 1964 on animal tieptoblems affecting intra-
Community trade in bovine animals and swine, asdatended by Directive
77/98/EEC (3);

(d) type B4 bovine herds: officially brucellosigdrherds within the meaning of
Directive 64/432/EEC”

Member States shall ensure that under a plan éoettdication of brucellosis:

0 The presence and suspected presence of brucetlasisnediately notifiable

0 Any therapeutic treatment of brucellosis is praieid;
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o0 Vaccination is only carried out under supervisiod anust be ceased to gain

officially brucellosis free status

o0 A herd that is suspected of containing a brucellpsisitive animal is investigated by

the authorities as soon as possible
Following the outcome of the investigation

o The herd can be placed under official surveillance,

o All movement into and out of the herd is forbidderess authorized for slaughter
without delay.

o0 Movement of the castrated cattle on the farm magutkorized after the isolation of
the suspect animals, provided that the castratedadsare moved to fattening herds,
and hence to the slaughterhouse.

o lIsolation within the herd of the suspect animals.

If brucellosis is officially confirmed in a herdye following precautions must be

implemented:

o All movement into or out of the herd in is forbigddeinless the animal is to be
slaughtered without delay ;

o Castrated males can be moved only to fatteningshend then to slaughter

o Animals which may have been infected are isolated

o Animals which have positive results or are congddp be infected must be isolated
until slaughter

o Milk from infected cows may only be fed to animalsthe same farm following heat
treatment.

o Milk from cows from an infected herd, cannot beiwkaied to a dairy, except to

undergo suitable heat treatment,

o0 “Carcases, half-carcases, quarters, pieces andl dftan infected animals intended

for use as feed for animals are treated in suchag &s to avoid contaminatidn

o “foetuses, still-born calves, calves which have &iech brucellosis after birth or
placentae are carefully disposed of and destroyatediately, unless they are to be

examinel
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“Straw, litter or any other matter and substanceiethhas come into contact with the
infected cow or calf or with the placenta is deg& immediately, burnt or buried
after soaking in disinfectant”

“Manure from sheds or other quarters used by thereats is stored in a place
inaccessible to farm animals, treated with a sugatisinfectant and stored for at
least three weeks. Use of disinfectant is not meguf the manure is covered with a
layer of uninfected manure or earth. Liquid wastarf sheds or other quarters used
by the animals must be disinfected if it is notextéd at the same time as the

manure”.

Animals that have tested positive and are congitlerée positive must be
slaughtered no less that 30 days after the personarge of the herd has been
notified.

After the slaughter of animals and before restagkihe premises including all
containers, equipment and other tools used for alsiare cleaned and disinfected, in
accordance with the instructions given by the @dfigeterinarian. Pastures which
have contained these animals cannot be used fdagafter their removal except in
the case of castrated animals where permission lneugtanted, these animals can
only move to a fattening herd or for slaughter.

“All means of transport, containers and equipmeet@eaned and disinfected after
the transport of animals from an infected herdpbmaterials from such animals, or
of materials or substances which have been in @bntégh such animals. Loading
areas for such animals must be cleaned and digedesfter usé

“The disinfectant to be used and its concentratayesofficially authorized by the
competent authority of the Member State concérned

Brucellosis tests are carried out to confirm thatdisease has been eliminated.

Animals remaining on the holding over 12 monthag@é must pass a serological test
for brucellosis before the herd can be restocked.

All female animals and all bulls from type B1 hed¥sstined for type B2 herds: - if
greater than 12 months must pass 30 day pre-movdaestrand be accompanied by a
certificate from the official veterinarian. Thes@raals must be isolated for 60 days
and pass another serological test before movemtmthe type B2 herd

Do not come into contact with animals of a lowealbestatus
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(0]

(0]

Control measures are implemented to prevent reiiofe

all movements of cattle is subject to official moning,

6.2 Irish Legidlation

With regard to Irish legislation the following alglrations are used in the text

o O o o

“Minster” refers to minister of agriculture and Fbo

“Authorised officer “refers to an inspector appeititoy the minister.
“Animal refers to a bovine animal.

“District Veterinary Office (DVO), refers to an adke of the Department of

Agriculture and Food.

6.2.1. Disease of Animals Act, 1966.

This is the main law in Ireland concerning Animadhlih. It is the principle act in Ireland

making disease notifiable and concerning contrdl enadication. Since 1966 several

amendments have been made to this act to comphyBauitopean legislation.

6.2.2. S.I No. 114 of 1991 Brucellosis in cattleef®ral provisions) Order 1991.

This order provides that:

(0]

no animal shall be vaccinated with anti-abortiononae unless authorised by the
minister,
If authorisation is given the animal must be markganeans of an ear-tag or

otherwise.

6.2.2.1 Sample taking

(0]

A test carried out on an animal shall be by talarepmple and this sample can only
be tested at an approved laboratory.

The taking of a sample shall only be carried ouabggistered veterinary surgeon or
by an officer of the minister.

The owner occupier or person in charge of the ahmest inform the person taking
the sample of any circumstances that may affecbtiheome of the test.

A record shall be made of the animal from whichghmple is taken.
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If an animal concerned shall give a positive neactidentity cards shall be
surrendered to the District Veterinary office.

If none of the animals tested have given a posdivieconclusive reaction to the test,
the person shall endorse each identity card giodmnh with an indication that the
animal has passed the test and shall return tlks tauthe person in charge of the
herd.

If a test is returned as inconclusive the persatl séturn the cards to the District
Veterinary office

No animal from which a sample has been taken carrheved from the holding
until such time as the tests have been completédhenperson in charge of the
animals have been informed of the results of the te

A test shall not be carried out without the permis®f a veterinary officer.

No person shall administer to an animal any sulestaor in any way interfere with a

sample, for the purpose of affecting the accurd@ng test of the animal.

6.2.2.2. Reactor identification and restriction

If a reactor is identified on a holding or a vetearly inspector has reasonable grounds for

suspecting that brucellosis may be present, trerimatry inspector involved shall by notice

in writing declare the holding to be a restrict&€te keeper who is notified shall surrender all

identity cards of animals on the holding.

Once a holding has been declared restricted thanfimig applies to that holding

(0]

No bovine animal may be moved into or out of thielimg except under the terms of
a movement permit

The veterinary inspector may by notice require #raanimal be housed or confined
to a designated part of the holding for a specifiedod.

Upon notice from a veterinary inspector the holdshgll cease to be a restricted

holding.

Once a reactor is disclosed the following provisishall apply

A mark consisting of a diamond shape hole of 1.6oneach side and punched in the left ear

may be applied to the reactor and a tag bearirglavwy disc may be attached to the same ear

of the reactor, this shall only be done by a vatewy inspector or an officer of the minister
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o0 The reactor shall be immediately isolated penditgéen removed for slaughter.

o0 Where a reactor is taken possession of under tes @ may be disposed of as the
veterinary inspector or authorised officer thinks f

0 An inspector or authorised office may by noticeuiegthe person in charge of the
holding to cleanse and disinfect the holding or eglyicles used in transporting of the
reactor, within a defined period of time. In thiti@de “holding “ includes any pond,

stream or water source and land otherwise coveridwater.
6.2.2.3. Notification of Disease and Abortion

If a person has reason to believe that or suspleetsxistence of brucellosis in any herd or in
any carcass on any land or that any animal hageahdre shall notify the Department of
Agriculture. If an animal aborts the person in ¢gjeashall isolate the animal together with
any infective material and shall notify the depatinof agriculture or arrange for a specimen
of the abortive material or a blood sample to lkenarom the animal which has aborted by a
registered veterinary surgeon who shall submispieximen or sample to an approved
laboratory.

6.2.2.4. Use of milk or milk products

Unpasteurised milk or any unpasteurised dairy lmgpcts shall not be moved onto land or
premises for feeding to bovine or other animalesmisuch milk or milk by-products came

from an officially brucellosis free herd or has be®nverted to powder form.
Heat treatment of milk shall be carried out frony aeactor, before it is fed to any animal.
6.2.2.5. Movement of Animals

A person in charge of an animal must have a valitlecidentity card in order to move an
animal into or out of a holding. Females ageti a®nths or more or males aged 24 months
or more may not be moved into or out of a holdingess for slaughter unless the animal has

passed a blood test within a 60 day period priondeement.

A person in charge must keep records of birthsthdeacquisitions and disposals of animals
which have been kept on their premises.

If an animal is sold or bought they must have rds@moncerning the name/address of the

seller/buyer, and the sale date.
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Chapter 7.

Brucellosis prevalencein the European Union.

Control and eradication programmes of brucellasithhe EU member states have more or
less been implemented successfully. Many membtassiaainly countries of northern
Europe have been declared “officially bovine brigs free” on the basis of directive
64/432/EEC and decision 99/466/EC. The officialihewbrucellosis status of the European
Union at the end of 2012 is depicted in Figure d &@able 2. The disease is concentrated in

southern member states. The disease is preseméat& the southern regions of Italy, in
regions of Spain, in Portugal and Cyprus.

\\R)

BOVINE BRUCELLOSIS
Decision 2003/467/EC

Last update: 23 April 2012 /

Legend

{—J"\‘.\
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I Not officially free

it

Souwce: EUROSTAT

Cartography. SADL, KULeuven R&D, 07/2008
@EuroGeographics for the administrative boundaries
0 250 500 750 1.000
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Figure 1 — bovine brucellosis status of the Euraggdaion

Source: European commission annual report 201Jlovimé and swine disease.
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Table 2 — countries officially free of bovine Briiosis.

Countries officially free

Austria Latvia
Belgium Luxemburg
Czech Republic Netherlands
Denmark Norway
Estonia Poland
Finland Slovakia
France Slovenia
Germany Sweden
Ireland Switzerland

Although France has been declared officially briosét free since 2005, there has been a
case of brucellosis in a dairy cow in a herd iniApB12. In order to prevent re-emergence of
the disease animals are screened annually usirigabe Bengale Test and CFT. Abortion is
notifiable and investigation of abortion includesamination for brucellosis. All animals on
the infected farm were slaughtered and their lympties sampled. All except 1 were
seronegative. Veterinary investigations are stij@ng to determine the origin of single
breakdown (Mailles A et al 2012).

From data provided by the European commission 2 Z&rance reported 99.97 of its herds
as been officially free herds. Number of suspertterds was 77, of which 116 were

serologically positive, however none were B.S.Tipas

The bovine brucellosis eradication programmes implated in Portugal and Italy has met
with some obstacles in performance at regionall laseeported by the European
commission in 2011. In Italy’s southern regions pinevalence of the disease is still high in
bovines and buffaloes. In Portugal difficulties aleo been experienced with regard to
geographical locations, incidence been higherérégions of Alentejo and Tars-os-Montes.
However since 2005 bovine brucellosis in cattle deeased or remained at a low level in
most countries. In order to advise member statdb®design and improvements of
brucellosis programmes a brucellosis sub-groupsgasp in 2000. This subgroup provides
the member state with conclusions and recommendatioorder to improve the
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effectiveness of their eradication programme. Tdllewing gives further details on the

progression of the eradication programmes in afergioned countries.

7.1 Brucellosis prevalencein Cyprus—

As of 2013 Cyprus has applied for official brucslkfree status. The bovine brucellosis
eradication programme started in 2001, after rea@mee of the disease in 1998.
Vaccination has been prohibited since 1978 andnrexat of brucellosis in farm animals is
prohibited by law. It has been a notifiable disesisee 1978. Prevalence of the disease
between 2003 and 2005 showed significant progregsd-2. Following a peak of the
disease between 2001 and 2003 intensificationeoéthdication programme was
implemented. Animals greater than six months ofvagee tested by serology, positive
animals were slaughtered in no less than 30 ddysinfected herd was placed under
guarantine and suspected animals were tested onihhater. When an outbreak was
confirmed testing and culling continues until achkas two consecutive negative tests. The
last reported case of the disease was a singlesaktin 2008. Currently the total number of
animals is 39462, total bovine herds stands at\®@B,herds tested at 99.02%. To maintain
free status the following programmes are curreintiylace: farms with greater than ten
animals must have three negative bulk milk sama@iésmonth interval and All animals
greater than twelve months of age must have a inedgaoss Bengal test. In herds with less
than 10 animals, animals must have two negatives Besgal tests yearly. Animals are
required to have a pre-movement test (UECBYV 2013).

Brucellosis in cattle in Cyprus
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Figure 2 — Herd prevalence of brucellosis in cattl€yprus.
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7.2 Brucedllosis prevalencein Portugal

In Portugal a national eradication programme ha® limplemented in 4 regions on the
mainland including Montalegre and Vieira do MinRibeira de Pena, Alentejo region and
Cuba/Alvito (FCEC 2011). From 1999- 2012 the progmze has seen a decrease in herd
prevalence from 917 to 72 see Figure 3. Generdeim@ntations include serological testing
of blood and milk bulk tank samples and slaughtemimals along with a RB51 vaccination
program. As part of the vaccination programme al it 607 herds are involved on the
mainland, with Autonomous regions of the Azore® atsolved (UECBYV 2013). All adult
and young females are vaccinated. This vaccingtiogramme has seen a progressive drop
in disease incidence especially in the Montalgie: \dieira do Minho region. Stamping out of
herds in Portugal only occurs under certain coojtincluding no improvement in a 12
month period, where the epidemiological conditibase worsened, prophylactic measures
are not possible ar8rucellaspecies have been isolated.

Brucellosis in cattle in Portugal
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Figure 3. The herd prevalence of brucellosis irturya.
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7.3 Brucellosis prevalencein Spain

In Spain a national eradication programme has beplace since 1965, the programme at
this time was based on the vaccination of femaédwéen 3 and 6 months of age in milk
production herds and was focused on those regitvesenthe disease was endemic. A change
of strategy was implemented in the 1990’s whichhfoibed the use of vaccination in order to
facilitate intra-EU trade in live animals. The p&til986-2012 has seen a progressive decline
in the incidence of disease see Figure 4. The renehlence of brucellosis has reduced from
6.59% in 1986 to 0.08% in 2012. From 2006 therebess a reduction from 1,167 herds
infected to 83 herds infected in 2012, without aey hotspots. However this trend has not
been uniform throughout the country with brucebaosill persistent in certain area due partly
to special epidemiologically condition referredat®special incidence areas (SIA). To combat
this problem a comparative study was carried owrevlspecial control measures were
implemented in these areas. Including, stampingodtor vaccination with RB51 and S19.
The results indicate that both stamping out and¢imation may be an effective strategy to

deal with brucellosis infections in these regioBadz JL et al 2011).

brucellosis in cattle in Spain
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Figure 4 — herd prevalence of brucellosis in cattl8pain.
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7.4 Brucelosisprevalencein Italy

Almost all regions of central and northern Italg afficially brucellosis free; however Italy’s
southern regions still have a high incidence oéals®, with Sicily having the highest
prevalence accounting for more than 60% of theadiseA recent study of the possible risk
factors contributing to the prevalence in this amaa carried out. Results showed that two
main clusters of infection were shown to be inMessina and Siracusa provinces. The

infections are associated to the largest herddaatland mixed herds (Calistri P et al 2013).

Brucellosis in cattle in Italy
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Figure 5. Herd prevalence of brucellosis in Italy.

7.5Brucellosisprevalencein The United kingdom- Northern Ireland.

In Northern Ireland the eradication programme sthih 1963, resulting in the disease almost
been eradicated in the 1980’s. In Northern Irelanest and slaughter policy is implemented.
Routine testing of animals is carried out annuafiyall female animals over 12 months.
Vaccination of animals is prohibited. Individuakittification of animals, movement control
and a computer recording system are also essetgraents been implemented. A brucellosis
programme management team has also been set ufutiwions include monitoring and

management of the programme, and provision of veter advice. Intensive control
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measures from 2007 has ensured significant imprewsrin disease levels as seen in figure
6 , despite an increase in 2010 which is taughtie resulted from deliberate infection of a
herd. Outbreaks in Northern Ireland were for theshpart confined to an area in Co.
Armagh, where cattle and herd density is the higimethe country figure 6 (Abernethy D.A

et al. 2010)
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Figure 6. Map of Northern Ireland illustrating orgbks in Co. Armagh (Source Abernethy
D.A et al 2010)

The total number of cattle tested in 2012 was 8¥By8ith a confirmed herd incidence of
0.005% a reduction from 0.25% in 2007 see figu@uwrently the percentage of herd that are
officially brucellosis free is 99.92%, the last iomed outbreak was in February 2012.

Possible eradication is foreseen in 2015 (EUCBV3201
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Figure 7. Herd prevalence of brucellosis in Nonthkeeland
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Chapter 8
Brucdlosisin Ireland

8.1 History

A programme to eradicate brucellosis in Irelanddmeig 1966. A milk ring test survey at this
time indicated that between 12% and 15% of 105[#0ne animals were infected with
Brucella abortusa further3% were inconclusiverhe highest disease incidence was recorded
in the south, an area which contained the highegtgstion of dairy herds (Hynes M.G

1973). Following the implementation of a vaccinatmprogramme using a killed 45-20
adjuvant vaccine as a diagnostic agent , a tesslandhter policy , considerable progress
was made , brucellosis almost been eradicateceid@B0’s. With the number of herds
restricted at between 300 and 500. However disastgck, the programme was relaxed too
soon, Vaccination was stopped in 1984, togeth#r \the stopping of annual testing and pre-
movement testing in 1986 and 1988 respectivel 986 the herd incidence had fallen to
0.2% and restriction was limited to the south ef tbuntry. By the late 1980’s brucellosis
had re-emerged as major a problem, and the eadysBi@wed an increase in prevalence in
areas where brucellosis had not been detectedrfomber of years. During the early 1990’s
a few setbacks were encountered originating frahisjpute with veterinary practitioners

which saw the programme curtailed, and the intrddo®f a suckler cow scheme for

farmers which saw farmers receiving EU fundingdach suckler animal. This scheme led to
farmers moving and buying large numbers of cowsughout the country, and perhaps older
animals been kept for an extended period in omlendet quotas following reform of CAP.
From this period onwards the prevalence of brusgadlm Ireland began to increase see figure

8 with a peak in 1998 of 0.74% herd prevalence.

Brucellosis prevalance in Ireland
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Figure 8. Herd prevalence of brucellosis in Ireland

8.2 Movement towar ds er adication

In 1998 the government revamped the programmetyoeiuncing full round serological
testing of all female animals and bulls over 12 therof age, compulsory testing of
contiguous herds , a 30 day pre-movement testraf@99 the introduction of blood
sampling from cows at slaughter (Sheahan M. e0@6p.In 1997 epidemiological
investigations revealed that in 29% of outbrealksstburce could be traced back to animals
that were bought into a holding emphasising theoirtgmce of pre-movement testing. By
2001 this statistic had been reduced to 12.5% blysz$ a result of the enforced pre-
movement testing of animals. From the beginninthefimplementation of the brucellosis
eradication programme in 1966 bulk milk samplesentaken and tested using the milk ring
test (MRT) which is an adaptation agglutination teish milk. However it was discovered
that this test can result in a high number of falssitives caused by various milk conditions
such as mastitis, colostrums and milk at the ernttiefactating cycle. As a result in 2000 the
use of a more sensitive test the whey ELISA wadempnted (Nielsen K 2002).

Following various epidemiological studies and leagrfrom past experiences Ireland
adopted a Rapid depopulation policy. In a shonna s is possible infected herds were
removed for slaughter to prevent contiguous spréhis. has proved to be a very important

strategy in the eradication of brucellosis in Inela

Diagnosis of Brucellosis in Ireland was essentiblged on the use of serological tests. As
no test is 100% sensitive or specific a numbernftére@nt tests have been used throughout the
eradication programme. The microtitre serum aggatipn test (MSAT) is the standard test
used in Ireland with the complement fixation testdi for confirmation. Other tests available
include indirect ELISA (EIA), the competitive ELISEEIA) and the fluorescence

polarisation assay (FPA). Following a study ofledtierds with inconclusive serological
evidence of bovine brucellosis the testing poli@gswhanged to include re-sampling of all
animals with a CFT reading greater than 20 IU. Assallt of this study there was a reduction

in the number of herds restricted and restrictioration (Hayes M. Et al 2009)

Another control measure implemented from 1998 Wwascompulsory treatment of slurry on

infected farmsB.abortuss able to survive for up to 12 months in slumylas isolated

29



without difficulty on many farms. Treatment of sipuwith hydrated lime in liquid form to

raise the pH of slurry to 12 became part of thelieetion programme from 2001onwards.

In 2005 dramatic improvements were seen in brusllievels. In particular laboratory cases
were down by 66%, there were 144 new herd resiristin 2005, representing a fall of
almost 50%on 2004. These figures represented affab% for blood positives and a fall of

91% in depopulations compared to peak figures B819

In 2006 further progress was made as efforts weensified to eradicate the disease.
Incidence of the disease had fallen by over 60%pared to 2004; in the first 3 months of
2006 numbers had fallen by a further 25% (DepartragAgricultural fisheries and food).
During 2006 no herd was depopulated an indicatth@progress been made, the goal of
eradication was a realistic prospect. In 2007 &@B2o herd depopulations took place and

in 2009 Ireland was granted officially brucellodiee status.

120

100 -
80 -
60 - B Reactor herds
B Herds Depopulation
40 -
N l I
0 1 T T T T I T - 1

2004 2005 2006 2007 2008 2009

Figure 9. Number of reactor herds and depopulagedshbetween 2004 and 2009.
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Figure 10. Number of reactor animals and in cordagnals removed between 2004 and
2009.

In September 2009 changes were made to the eradigabgramme. The age threshold for
the annual round test of bulls and females waasad from 12 to 24 months. A pre-
movement test was only required for bulls gredtant24 months and females greater than
18 months. The pre-movement test was increased 3fbdays to 60 days. In 2010 it was
announced that herd would only be tested everyngkgear. 2011 saw this change to all
herds every second year. In 2012 testing was relaxéher with dairy herds been tested
every fifth year, removing 2.5million animals fraime testing regime. In 2013 all herds are

tested every five years.
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Figure 11. No. of false positives detected in Indl4999-2008.
8.3 Details of provisionsgiven for brucellosistesting in Ireland 2013.

Each year the private veterinary practitioners Rv#issued with a copy of ERAD document
ER 4 which they must sign and return to the depamtmin 2013 it contained the following
details: with regard to brucellosis testing to beried out in Ireland.

Veterinary surgeons must be a registered pracéitionireland
Be authorised by the minister
Be approved

Must follow instructions as laid down in ER4

O O O O O

Failure to comply with rules set out in ER4 cardiéa prosecution.

I nstructions for sampling.

The level of testing required in Ireland has besaiex] down since brucellosis free status was
granted in 2009. Animals are only tested every fyiear, and only females and bulls over 2
years are required to be tested. Pre-movementaestmly required for animals greater than
2 years of age, the validity of the test is 60 dagsof the ¥ January 2013 the one movement

per test rule has been abolished.
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Each animal presented for testing must be corrédtiytified according to tag number, sex,

stage of pregnancy, age and abortion history.
Equipment:

Bold testing kit
Official list of animals to be tested.
Tagging equipment and tags

Protective clothing

o O O o o

Disinfectant effective against brucellosis

Bleeding: A separate needle must be used for edaiah Each tube must be at least 2/3 full.
A pre-coded label must be attached to each betiemust correlate with the identification
of the animal. The person taking the samples garsble to ensure that samples are
correlated properly. Sample tubes are placed irecborder in a sample box in sequential
order left to right. An ER16 form is completed attlosed in the sample box. The blood

samples are then forwarded to the Department oicAljure testing laboratory.
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Chapter 9

Conclusion

The implementation of an Eradication Programmebfacellosis in Ireland has been a
success. Since the scheme began, Ireland hasunada series of successful strategies
enabling the country to be declared offically bilases free. The success of the programme

in Ireland gives other member states a templatelimw to allow them to reach free status.

The importance of annual testing and pre-movenestintgg cannot be over emphasised. The
rate of spread and detection depends on the |égeireeillance testing. In Ireland the
stopping of annual testing and pre-movement testirtige late 1980’s meant that there was a
resurgence of the disease in the early 1990’ssahesabout the importance of testing dearly
learnt. The type of testing, and the combinatidrests used is also important. The risk of
false negative results due to latency or falsetpesi resulting from vaccination programmes
needs to be addressed especially in those countaag official free status. Paramount to
this process is the co-operation of veterinaryisesy they must be organised properly, with
adequate financial, administrative and personngbsu. Adequate education of farmers on

the importance of eradication is also important.

Many animals cross the border from Northern to Bewrt Ireland each year, as Northern
Ireland is not brucellosis free there is a riskndéction crossing the border. Recent outbreaks
of brucellosis in Northern Ireland have been casdito border counties. To prevent
resurgence of the disease in the South a stric@digoost movement testing regime must be

maintained.

At peak prevalence of brucellosis infection in&red a slaughter /stamping out regime was
enforced, with many herds been depopulated. Thermsagcess of the eradication
programme could also be attributed to this efficjgocess.

The last confirmed case of brucellosis in Irelaraswn 2006, as the country heads into 2014,
eight years since the last outbreak, we must rereethle importance of continuing the
surveillance for brucellosis. Currently the prograehas been relaxed, with 20% of the
national herd been tested annually in 2013. A gagérom 50% of the national herd in
2012, however if a case of brucellosis is identdifiee programme must revert to more

stringent measures.
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Chapter 10

Summary

Brucellosis is a worldwide disease caused bybtineellagenus of bacteria. The main
clinical signs observed in animals include abortiafertility, and weak offspring and
reduced milk production. It causes disease in nspegies including Cattle (&bortug,
goats and sheep (Belitensi}, pigs (Bsuig, Dogs (Bcanis),and in marine animals (&eti,
B.pinnipedialis), all of which are capable of caugsa zoonosis in humans. The zoonotic
potential of this infection emphasises the imparéaaf implementing eradication
programmes in areas affected by the disease. Madication programmes are based on a
test and slaughter policy. The main diagnostic magiused include isolation and
identification of the bacteria, or serological tegtof either blood or milk samples at an
approved laboratory. Currently the most widely sedests include different variations of
agglutination tests, ELISA and complement fixatibtany countries employ a vaccination
policy as part of the eradication programme. The tnost common vaccines used are
B.abortusstrain 19 and B.abortus strain RB51, care musaken with vaccination

programmes as the vaccination of animals can dals® positive serology results.

Brucellosis is a notifiable disease. Legislatiorstsxwithin the European Union and each
member state on its notification, control and ezation. The main legislation regarding
brucellosis in the EU is council directive 64/43R(E, council directive 77/391/EEC and
council directive 78/52/EEC. In Ireland the maigigtation regarding brucellosis eradication
is the Disease of animal’s act 1966 and S.| Nodf1d91.

Within the European Union brucellosis has beenessfally eradicated in many member
states. However some countries such as CyprusjdgadrSpain, Italy and Northern Ireland

are still experiences difficulties. Ireland is @&sess story, as of 2009 they have been declared
officially brucellosis free. The success of thedezation plan, owes its origin to a not so
successful story of eradication in the 1980’s. Ratians of the programme too soon lead to a
resurgence of the disease in the 1990’s. Howeeerethintroduction of procedures such as
annual testing, pre-movement tests, and depopnl&tan to Ireland been declared

brucellosis free.
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