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FOREWORD: STATE VETERINARY JOURNAL,  
WINTER EDIT ION 2005

Welcome to another issue of the State Veterinary Journal. As ever, we bring you a selection
of different articles representing the varied and ever changing face of state veterinary
medicine in its many forms.

The journal has always acted as a historic record of progress, and the article about the new Chief
Executive for the State Veterinary Service, Glenys Stacey, opens a new chapter for the SVS. By the
time you receive the next issue of the Journal, the Agency will be a reality, and all 1600 staff will
have made the move in line with the Government vision of clearer separation of policy
from delivery.

Again on a historical note, this issue documents the Brucellosis outbreaks in Scotland in 2003,
both from the field and the laboratory perspective. Although the origin of the outbreak was
evident from the beginning, the complexity of the epidemiological picture emphasises the
potential which we have for minor disease encroachments to become major outbreaks.

The article on DACTARI helps to put the implementation of the Kennedy report into
perspective, providing current information on the effect which increased dog and cat
movement without quarantine has had on the occurrence of previously exotic diseases.
Linked to this article in some ways, the item covering animal passports and identification
attempts to put our current requirements for animal identification into perspective. In a
disease outbreak, tracing of animals becomes an imperative.

On a lighter note, who hasn’t wanted to get away from it all at some time? The Falkland
Islands is probably as far away from it all as you can get, and Steve Pointing’s article provides
a fascinating insight into life in the Southern hemisphere.

Finally, we have a short update on developments at VLA-Weybridge; the site continues to
develop in line with business needs and priorities.

I hope you enjoy the latest issue of the SVJ

Linda Smith, Editor
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The State Veterinary Service (SVS)
will become an executive agency
of Defra on the 1 April 2005. In
preparation for this historic event,
and in recognition of the impor-
tance of ensuring that the new
Agency gets off to a good start,
Glenys Stacey was appointed Chief
Executive (designate) in October
2004. 

Glenys is a solicitor. She started her
management career with the Legal
Aid Board, where she was the Area
Manager for its Northern Region.
In that role, she managed the
national implementation of a
large-scale IT system, and worked
closely with solicitors in private
practice to ensure the delivery of
publicly funded legal services.

Glenys has extensive experience of
managing and accounting for
organisations in the public sector.
Before joining the SVS, she was the
first Chief Executive of the Greater
Manchester Magistrates’ Courts
Committee. In that role, she led
the unification and restructuring of
ten large Magistrates’ Courts, in-
volving 700 staff and some 2000
magistrates. Prior to that, she was
the first Chief Executive of the
Criminal Cases Review Commission,
the body charged with reviewing
suspected miscarriages of justice.

Glenys is currently working with
others towards the transition of
the SVS to Executive Agency
status, and at the same time famil-
iarising herself with the organisa-
tion and its people. Senior SVS
managers and staff are working
closely with Glenys to plan for
the new organisation’s first three
years, and other individuals and
representative bodies are con-
tributing to discussions with
the SVS on the development of
the Agency.

Glenys has already visited many
of the Divisional Offices of the
SVS, and is keen to meet with
as many of the 1600 staff as
possible. The business of the SVS
is highly complex, and she is
rapidly becoming familiar with the
procedures and processes that
are used, and is keen to exploit
the potential for IT and modern
business processes to streamline
the services provided.

‘I am thrilled to be 

the SVS’s first Chief

Executive, and very much

enjoying the job. I have

a lot to learn (being a

lawyer!) but my

colleagues here in the

SVS and in the wider

animal health community

have been very

welcoming, and at pains

to educate me. My early

field induction organised

through two of our

offices set me off to a

good start, and I am

determined to see the

Agency develop to meet

and exceed the

expectations set for it.’ 

Glenys Stacey
February 2005

Foreword: The State Veterinary Service
(SVS) Becomes an Executive Agency of
Defra on 1 April 2005
Linda Smith

Glenys Stacey, Chief Executive
Designate and Current Director of
the State Veterinary Service



Brucellosis Outbreaks in Scotland in 2003
Martyn Blissitt, David Brims, Ray Clark and Rick Sless

333

This paper describes an incursion
of clinical brucellosis into Scotland
arising from the importation of
two consignments of infected beef
breeding cattle from the Republic
of Ireland (ROI). It serves as a record
of the incident and a reminder of
the acute and dramatic clinical
appearance of imported brucel-
losis in naive cattle herds. The
outbreak required the slaughter of
21 reactor cattle and 363 direct
contact cattle at two herd slaugh-
ters, costing £372,000 in compen-
sation and approximately half a
million pounds overall. Brucella
abortus was isolated from four
beef farms – two of which had
heifers that had abortions. With
these particular outbreaks, the
State Veterinary Service was made
aware of the possibility that two
consignments of cattle might have

been infected and was able to act
quickly. It was nevertheless fortu-
nate that the first tracing visit coin-
cided with the onset of abortions
on the first farm to be visited – one
heifer had aborted a few days pre-
viously. These outbreaks, and the
more recent brucellosis breakdown
in Cornwall in 2004, illustrate the
fact that the first evidence of bru-
cellosis in a herd is likely to be a
series of sudden and unpreventable
abortions. Livestock farmers and
veterinarians need to be vigilant
and arrange abortion investiga-
tions promptly, especially where
they occur in imported cattle.

Brucellosis
Brucellosis is a serious disease that
primarily affects cattle, sheep, pigs
and goats on farms. Most cases of

the disease in cattle are caused by
Brucella abortus (Figure 1). This
bacterium infects mainly the repro-
ductive organs of infected animals
and thrives in the uterus of
pregnant cows, often causing
abortion between the fifth and
seven month of gestation. Such
abortion is normally the first
clinical sign of the disease. Because
brucellosis is a highly infectious
disease with a long incubation
period, many cattle in a herd can
be infected but undetected. Since
there are no visible signs that a
cow has become infected until it
aborts, infection in a herd is
revealed suddenly, by which time
the environment is heavily contam-
inated. A further danger is spread
of undetected infection, both
within a herd where an abortion is
overlooked, and between herds
through movements of cattle
before abortion has occurred and
disease has been detected.

The infection is spread from the
uterus at abortion and for several
weeks afterwards, when large
quantities of bacteria are shed into
the environment. Infected cattle
may give birth normally, but typi-
cally the calves are weakly when
born. Breeding bulls are reported to
spread infection via the semen;
however, in practice breeding bulls
rarely play a significant role in the
epidemiology of natural outbreaks. 

A country can apply for Officially
Brucellosis Free (OBF) status once it
can demonstrate that the herd
prevalence of infection is less than
0.2%. Great Britain (GB) has OBF
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Figure 1 Clumps of red stained rod shaped bacteria (Brucella abortus) in the
cytoplasm of cells in a smear of foetal stomach contents, stained with the modified
Ziehl Neelson method. Sample material obtained from an aborted foetus at Farm A.



status as does Austria, Denmark,
Finland, Germany, Luxemburg, The
Netherlands and Sweden. GB has
remained an OBF region of the
European Union since 1991. The
Scottish outbreaks in 2003 were
the first isolations of Brucella
abortus from cattle in Great Britain
since 1993 and the first in Scotland
since 1989.

Scottish outbreaks –
February 2003
On 11 February 2003, the Chief
Veterinary Officer (CVO) Northern
Ireland informed the CVO
(Scotland) about 36 cattle that had
been exported to Scotland in two
consignments during May and
June of 2002. The 36 heifers (born
in the spring of 2000) had spent a
period of up to three months, in
the spring of 2002, in a herd in
County Roscommon in ROI. They
had then been exported to
Northern Ireland, via Manor
Hamilton Market, on 17 May 2002
and 7 June 2002, as part of two
larger consignments totalling 91
heifers. Twenty-five were in a
batch of 46 imported on 17 May
2002 and 11 were in a batch of 45
imported on 7 June 2002. The
herd in County Roscommon, from
where they had been sold, had six
brucellosis reactors at a test in
December 2002, some with high
titres. In addition, that month, an
animal sold by the owner of the
County Roscommon farm aborted
with brucellosis in a herd in County
Sligo. Immediate action was taken
by SVS field staff to trace the 36
animals. 

Tracing
The 36 heifers were all located
between 11 and 14 February 2003
at four Scottish farms: 

● Farm A near Forfar (four heifers);

● Farm B near Blairgowrie (three
heifers);

● Farm C near Aberdeen (three
heifers) 

● Farm D Aberdeenshire (26
heifers – the original destination
and dispersal point). 

The first two of these herds are in
the Perth Animal Health Division
and the second two are within the
Inverurie Animal Health Division. 

17 May 2002 consignment 
Of the 25 traced heifers in this con-
signment, three had moved to
Farm C on 25 May 2002 and one
had since calved normally there.
Three had moved to Farm B on 20
May 2002, leaving 19 at Farm D.
Eighteen of these heifers subse-
quently went to grass at Farm E, in
the same ownership. One heifer
had been revealed as a tuberculo-
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LOCATION OF TRACED HEIFERS

17TH MAY CONSIGNMENT (25)

FARM D (25) FARM C (3)FARM B (3)

FARM B (3)

FARM E (19)
GRAZING SEASON 2003

FARM E (18)
HOUSING – Originating from 17th

May consignment

FARM E (6)
HOUSING – Originating from 7th

June consignment

1 calved
normally
16/09/2003

FARM A (4)FARM  H (1) 7th JUNE CONSIGNMENT (11)

ISOLATED AT
FARM G

18/02/2003 (25)

FARM D (HILL) (1)

Figure 2 Flow chart of cattle movements from both imported consignments



sis “inconclusive reactor” and
isolated pending a retest. She was
subsequently moved to Farm D
(hill). The group of 18 heifers were
moved on 18 February 2003, from
housing at Farm E into isolation at
Farm G (also in the same owner-
ship) along with the single heifer
from Farm D (hill). 

7 June 2002 consignment
After a number of movements,
four of 11 traced heifers were
located at Farm A. One had deliv-
ered a full term calf on 16
September 2002 and was found at
Farm H. Six were found at Farm E
(with the 18 heifers from the 17
May consignment). The six heifers
joined the 19 heifers from the
17 May consignment in isolation
at Farm G prior to slaughter
(Figure 2).

Interestingly, both of the above
consignments were later found to
contain infected cattle, as the
Aberdeenshire infection derived
from cattle in the 17 May import
group whereas the Perthshire
infection derived exclusively from
cattle in the 7 June import group. 

Perth Division
Farm A
On 14 February, a veterinary officer
confirmed the presence of four
traced heifers at the farm. One was
found to have aborted at a date
estimated as “on or around” 10
February 2003. The foetus was
retrieved and sent to Scottish
Agricultural Colleges (SAC) for

investigation. SAC suspected
Brucella abortus on 17 February
2003. The same day blood samples
were taken from the four imported
heifers and 15 dangerous contacts
in the same group. The whole herd
was placed under movement
restrictions. On 18 February, a
second imported animal aborted
and on 20 February, the CVO (UK)
was able to confirm Brucella
abortus biovar 1 infection. A third
heifer aborted on 24 February
(high titre when bled on 17
February in the Dangerous Contact
(DC) group, but not one of the
imported traced heifers). On 27
February, the three heifers that had
aborted on this Farm D were
slaughtered, together with the 16
remaining heifers in their manage-
ment group. Brucella abortus was

eventually isolated from nine
animals in the original group of 19.
The remainder of the resident herd
was slaughtered on 6 March. There
were no live tracings off the farm
and check testing of contiguous
farms proved negative. Following
cleansing and disinfection the
farmer restocked, but check
testing of the restocked herd
disclosed a number of culture
negative reactors at each of three
successive herd check tests,
thereby delaying the removal of
movement restrictions. Restrictions
were finally withdrawn from the
restocked herd on 18 August
2004. 

Farm B
The three traced animals were
negative at a blood test on
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19 heifers in group (15 Irish, 4 UK )

13 reactors serologically

10 Irish origin 3 UK

3 aborted
Brucella
abortus

7 Culture +ve
Brucella
abortus

Culture +ve
Brucella
abortus

1 calved normally
2 not-in calf
4 in-calf

All in -calf

2/6 Culture +ve
Brucella
abortus

5/6 in-calf

6 negative serologically

Figure 3 Breakdown of serological reactors and culture positive cattle in the “traced
animal” group at Farm A



17 February 2003 and all heavily
in calf when slaughtered on
27 February. However, colleagues
at the Veterinary Laboratories
Agency (VLA) at Weybridge subse-
quently cultured Brucella abortus
from supramammary lymph node
tissue, taken at post-mortem from
two of the three imported heifers.
The remaining resident herd was
cELISA negative when check tested
on 25 March. It was difficult to
assess the degree of risk posed by
the two heifers which were culture
positive, but which remained
heavily pregnant at slaughter. It
was decided to maintain herd
movement restrictions until all
breeding females on the farm had
calved normally, and tested
negative at repeat post-calving
blood tests, or had been slaugh-
tered. A second herd check test
was carried out on 27 May 2003
with negative results (99 animals
including five bulls) and 60-day
check testing of the herd was then
employed. Restrictions were finally
lifted on 29 August 2004, after the
last negative post-calving test.

Inverurie Division
Farm C
Farm C held three of the imported
traced animals, one of which had
calved normally recently – with
negative BS7 abortion investiga-
tion results. The two remaining
heifers were also negative on sero-
logical tests and heavily pregnant
at slaughter and culture negative.
All three were slaughtered on 27
February 2003 and restrictions
were lifted on 4 August 2003.

Farm E.
Twenty-five traced heifers had
passed through Farm E. Subsequent
laboratory investigations would
show that all were cELISA negative
when sampled on 19 February
2003, although four were serum
agglutination test (SAT)/comple-

ment fixation test (CFT) reactors
and one was a SAT/CFT inconclusive
reactor. However, 12 out of 25 were
culture positive at slaughter on 27
February 2003. Twenty-four of
them had been grazed the previous
year at Farm E, in the same owner-
ship as Farm D. The remaining stock

Brucellosis Outbreaks in Scotland in 2003
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Figure 4 17 herds under restriction in Inverurie division in March 2003

Figure 5 29 herds under restriction in Inverurie division in May 2003



at Farm E (two bulls, 48 cows and
61 heifers) were blood sampled on
25 February 2003, revealing four of
the 111 animals as SAT/CFT reactors
and two as inconclusive reactors. A
decision was taken to slaughter the
herd at Farm E on 5 March 2003.
One heifer had a premature calving
that same day (culture positive) and
a cow calved a dead calf around
full-term with Brucella abortus sub-
sequently isolated from a foetal
lung. Two more heifers aborted
before the herd slaughter on 13
March 2003. The pre-slaughter
blood samples taken on 11 March
2002 were compared to the earlier
samples taken on 25 February. On
25 February, there were four (rela-
tively low titre) reactors out of 111
cattle tested, but by 11 March,
there were 10 cELISA reactors and
three inconclusive reactors in that
group. Seven heifers and cows were
subsequently identified as culture
positive and six of these were
cELISA positive. The cELISA negative
case was also SAT negative but CFT
2/4. The cELISA positive cattle
included one high titre reactor in
(what had been considered to be)
an “indirect contact” group. One
heifer from the “direct contact”
group was negative to all tests on
25 February, calved prematurely on
4 March (with relatively low CFT
and SAT reactions) and had a very
high titre on 11 March. 

Epidemiology of abortions
at Farm A and Farm E.
At Farm A, the four traced heifers
had been mixed with 15 others
and blood samples from those 19,

taken on 17 February, indicated
that all in the group were reactors
or inconclusive reactors. The sero-
logical results were such that they
were unlikely to be the result solely
of contact with the first detected
abortion on or around 10 February
2003, suggesting that infection
was probably circulating in this
group for some time as a result of
exposure to an earlier undetected
abortion. Of the four traced
animals all were expected to
be pregnant. Two aborted (10
February and 18 February 2003)
while at slaughter, a third heifer
was in calf, but the fourth heifer
was not pregnant. This last animal
had an SAT at slaughter of 3/640
(1148iu) and CFT was 4/256
(1702iu). It is probable that this
animal was the source of infection
in this group. Also of interest was
a heifer of Irish origin (not one of
the four traced animals). She had
calved “normally” at the begin-
ning of February 2003, but given a
very high titre reading at slaughter
of 4/320 SAT (656iu) and 4/256
CFT (1702iu). Of further interest
was another Irish heifer that was
not in calf at slaughter but had an
inflamed distended uterus.

At Farm E, one of the traced
animals (from the 17 May import)
was the highest titre reactor when
tested on 19 February 2003 at
slaughter (SAT 3/160, CFT 1/256).
This animal was not in calf at
slaughter on 27 February but had
been scanned in calf earlier, on 22
November 2002. This heifer is
likely to have been the primary
abortion on this farm and it is

thought that this she aborted
undetected, between the 22 and
26 November, in a straw yard
occupied by 28 cows. As the
abortion was not noticed by
stockmen it is likely that it occurred
in one of two straw yards,
one of which was occupied by
some of the traced heifers up to
26 November. The other was
occupied thereafter by some of the
other traced heifers. Subsequent
spread to the other heifers in direct
contact was considerable. Spread
to the cattle in the “indirect
contact” group was slower, but
significant by the time of the check
test, on 11 March prior to slaugh-
ter. The check test of the contacts
at Farm E on 25 February had
revealed four reactors and two
inconclusive reactors (IR) – all Irish
heifers. The pre-slaughter samples
taken on 11 March revealed 10
reactors and three IRs. SAT and CFT
titres rose between the two dates
and all nine of the high titre
reactors became positive to the
cELISA test. A heifer that was
negative to all tests on 25 February
had an “early calving” on 4 March
and by 11 March had become high
titre cELISA positive reactor. The
local Scottish Agricultural Colleges
(SAC) Veterinary Surveillance
Laboratory at Aberdeen cultured
Brucella abortus from vaginal swab
and placenta and organisms were
seen on smears from milk samples.
These findings were confirmed at
the Veterinary Laboratory Agency
at Weybridge.

Brucellosis Outbreaks in Scotland in 2003
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Discussion
These outbreaks are estimated to
have cost around £500,000 to
eradicate, largely because of
having to slaughter two herds. A
prompt tracing request proved
vital in identifying this breakdown
quickly and eradicating it. All the
imported heifers had passed pre-
export tests before coming to
Scotland as well as their immediate
post-import check tests and 60-
day post-import check tests in
Scotland. Without this prompt
tracing request it would have been
necessary to rely on detection
either at routine abortion investi-
gations, or at post-calving blood
tests of imported cattle. Prompt
notification of abortions is essen-
tial for the former to be effective,
but in both instances infection may
already be widely disseminated. In
the cases described here, with the
benefit of a timely tracing request,
a degree of good fortune and the
relentless hard work of veterinary,
technical and administrative staff
in Perth and Inverurie Divisions, the
disease was eradicated before
spreading more widely. 

It is thought provoking to note that
one of the intended destinations
for the imported cattle was a
farming business that had 1,300
cattle and occupied 22 different
holdings with considerable
numbers of movements in and out
of the business. 

Seventeen farms were under restric-
tion in Inverurie Division during
March 2003 (Figure 4) and this
number had increased to 29 by May

2003 (Figure 5). The increase
occurred as cows (and calves) had
to be moved from housing to
grazings in the spring. This
movement and dissemination of
cattle was essential on welfare
grounds and entailed a complex
logistical exercise to inspect
grazings, approve isolation facilities
and license the movements them-
selves. To minimise the risk of
moving infected cattle, only calved
cows/heifers that had been tested
negative at post calving tests were
allowed to move to new premises.
By August, the number of restricted
farms had been reduced to eight
and the last restrictions were
removed from farms in Inverurie
Division on 15 December 2003. 

In Perth Division when a veterinary
officer visited Farm A, one of the
four traced heifers had aborted
three days previously. This group
was extensively infected with
Brucella abortus. Figure 3 shows
the breakdown of serological reac-
tions and culture results for heifers
aborting and/or calving normally at
Farm A. 

A difficulty arose on two farms
trying to assess the risk from
heifers that were seronegative and
heavily in calf at slaughter but
culture positive from supramam-
mary lymph node tissue. On both
farms it was decided, on the basis
of a low risk of transmission, to
implement repeat post-calving
blood testing until a complete
calving cycle had been checked.
Restrictions on these herds were
only lifted when all females had

calved normally with negative post
calving serology (or had been vol-
untarily slaughtered with negative
bacteriology of target lymph
nodes). The strategy seems to have
been successful and has preserved
two herds of cattle. 

The control measures implemented
were successful in preventing
further spread of infection.
However, these incidents have
again demonstrated that infected
cattle can remain seronegative until
after they have calved or aborted.
An import policy based on testing
will therefore be less than 100%
effective and it is essential that
farmers and veterinarians remain
alert to the possibility of abortions
in cattle being due to Brucella
abortus infection and notify abor-
tions as soon as possible. 
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Routine surveillance for brucellosis
in cattle includes biennial serologi-
cal testing, monthly bulk milk tank
screening and bacterial monitoring
of bovine abortion material. This is
in addition to post import serolog-
ical testing of targeted populations
of cattle and post-calving testing
of imported cattle from high-risk
areas. Following infection with
Brucella organisms, the adult
female develops placentitis, which
usually results in abortion.
Clinically, the disease is charac-
terised by the placenta being
retained within the uterus at
abortion. In addition therefore,
the Brucellosis (England) Order
2000, The Brucellosis (Scotland)
Regulations 2000 and The
Brucellosis Order 1997, require
that all abortions (or premature
calvings) in Great Britain are
reported. Abortions are defined as

the birth of a calf at less than 271
days after service (or insemination)
or less than 265 days after implan-
tation/transfer of the embryo. 

The problems of
seroconversion
It was recognised years ago, during
the time of the brucellosis eradica-
tion programme in the UK (1970-
80’s), that a proportion of cows
and heifers that aborted (or calved
early) were culture positive for
Brucella abortus, but serologically
negative. These animals subse-
quently showed high titres to the
conventional serum agglutination
test (SAT) and to the complement
fixation test (CFT) at a ‘second
enquiry’ – usually two weeks after
the abortion/early calving. The role
of immunoglobulins in placenta,
serum or colostrum during the
incubation of brucellosis is not
clear. It has been suggested that
Brucella abortus immunoglobulins
are actively transferred from serum
to colostrum at the time of
abortion/calving and that there
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Brucellosis – Veterinary Laboratories
Agency’s (VLA) Perspective on the
Outbreaks in Scotland 2003
Judy Stack and Lorraine Perrett 

Figure 1 Placentitis

Figure 2 Placenta retained within uterus



can be insufficient time for sero-
conversion until two to three
weeks post-abortion. This is espe-
cially the case if the cow is exposed
to Brucella abortus late in preg-
nancy. This is not an ideal set of cir-
cumstances, considering that
monitoring is serologically based.
The disease can also emerge at the
next (second) calving/abortion
after infection and this always has
to be a consideration, as well as
the possibility of undetected latent
infection in animals exposed to
infection.

The period from infection to sero-
conversion is variable and can be
lengthy. This can be dependent on
the exposure dose and the stage of
pregnancy; so negative animals
can still be harbouring the disease.
During the outbreak in Scotland,
we observed two animals that
were serologically negative but at
post-mortem ten days later,
Brucella abortus was isolated from
the supramammary lymph nodes.
Both animals were ‘in calf’ at
slaughter. Brucella abortus was
also recovered from a third animal,
which was serologically negative
eight days previously. 

It has been estimated that only
10% of abortions are reported and
investigated. However, the culture
of abortion material is essential to
conclusively identify any re-intro-
duction of the disease and
abortion material has high concen-
trations of Brucella abortus avail-
able to isolate in the laboratory.

Laboratory investigations
Brucella had not been recovered
from bovine material at the
Regional Laboratories (RLs) of the
Veterinary Laboratories Agency
(VLA) or Scottish Agricultural
Colleges (SAC) for many years
(since 1989 in Hamilton in
Scotland, and subsequently from
the outbreak in Anglesey in 1993).
To maintain expertise, laboratory
technicians are trained to identify
Brucella at workshops at VLA
Weybridge. In addition, as part of
a quality assurance scheme, inacti-
vated cultured plates are sent out
from VLA Weybridge to the RLs
for colony identification. Staff at
Perth SAC Veterinary Surveillance
Centre, initially recognised Brucella
isolated from the first abortion in
Perthshire and the identity of the
organism was confirmed as

Brucella abortus biovar 1 by staff
working in the Weybridge
Containment Laboratory. 

Laboratory workload
During the outbreak tracing proce-
dure, over 2,700 extra blood
samples were tested at Weybridge
Laboratory Testing Department
(LTD) using our full range of tests.
This includes iELISA, SAT and CFT,
which are the classical ‘Triple Tests’
used in surveillance. The cELISA
was also used and provided addi-
tional information, especially if
samples were of poor quality or
otherwise unsuitable (anticomple-
mentary) for CFT. The results are
defined as pass, fail or inconclusive
reactor (IR) as below. First and
second retests are ‘Triple Tested’
regardless of iELISA results.
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Figure 3 Colonies of Brucella photographed using obliquely transmitted light



These tests were all completed
within the contracted turnaround
times by fast tracking the samples for
testing, reporting and data collec-
tion. Coupled with this, confirma-
tion of the identity of bacterial
isolates continued in the Brucella
Containment Laboratory at
Weybridge. During this time we
recognised the need for good com-
munications between LTD staff who
performed the ‘Triple Tests’, includ-
ing personnel in the Sample
Reception who identified the
samples for fast tracking. This action,
coupled with results from isolations
in the Containment Laboratory or
SAC and frequent calls to Defra/
Scottish Executive Environment and
Rural Affairs Department (SEERAD)
to report urgent results, raised the
profile of the laboratory and kept
staff motivated. The enthusiasm of
all involved at that time was com-
mendable.

In this outbreak, VLA was able to
contribute laboratory and clinical
expertise to support epidemiologi-
cal investigations and used newly
developed molecular techniques,
such as Variable Number of
Tandem Repeat (VNTR) typing for
the first time in a natural break-
down in Britain. This highly dis-

criminatory tool demonstrated
that isolates from the March 2003
Scottish outbreak were indistin-
guishable from isolates obtained
from the farm suspected to be the
source of infection. While these
preliminary findings illustrate the
potential of VNTR as a useful
adjunct to conventional epidemio-
logical approaches, much more
extensive knowledge of the
existing diversity of Brucella geno-
types and their geographical distri-
bution is required to realise its full
potential. 

Test development
There remains a need for rapid
cultural diagnostic tests. The
current classical methods can take
up to a week to produce results,
depending on the growth charac-
teristics of the organism. Isolations
of bacteria from tissues are left for
four weeks before a report of
‘Brucella not isolated’ is released,
as experience has shown that, as
with the Scottish outbreaks in
2003, Brucella abortus can still be
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iELISA SAT CFT CFTAC1 cELISA ACTION

Negative N/A N/A N/A N/A PASS

Positive <2/40 =< 1/2 =< 1/2 N/A PASS
<60ius =< 8.3ius =< 8.3ius

2/2 to 1/4 =<1/2 N/A DOUBTFUL
10 to16ius =<8.3ius IR retest in 30 -60 days

2/2 to 1/4 2/2 to 1/4 Negative PASS
10 to16ius 10 to16ius Positive *IR retest in 30 -60 days

=> 2/4 =< 1/2 N/A FAIL
=>20ius =< 8.3ius

=>2/2 Negative PASS
Positive FAIL

=>2/40 ANY RESULT FAIL
=>60ius

*This is interpreted as FAIL at the second retest and the animal is slaughtered as a Reactor.
1 CFTAC anti-complementary activity in the CFT.

Table 1 LTD’s full range of tests including iElisa, SAT, CFT which are the classical 
‘Triple Tests’

Figure 4 Bovine foetus for post mortem



isolated at the end of this period.
Molecular techniques, polymerase
chain reaction (PCR), for detection
of Brucella DNA need developing,
improving and validating. At
present, they cannot be used on
material collected straight from the
animal (milk, blood, tissues, mucus
etc). The new tests, that are poten-
tially more discriminating than the
classical method, such as VNTR,
still rely on the organism being
isolated by culture and require
further validation work. This
method is showing the potential to
be a great tool in the epidemiolog-
ical analysis of brucellosis. 

We also need better tools to
identify false positive serological
reactions – animals with high titres
that are not infected. We have
examined 33 Brucella ‘reactors’ in

the last 12 months that have
shown continuous high titres over
several months and yet have not
been infected (culture negative at
post mortem). We know that these
false positive reactions are caused
by exposure to other organisms, in
particular Yersinia species, so we
need to identify and be addition-
ally aware of false positive serolog-
ical reactions. There was one single
animal in the Scottish 2003
outbreak (within a contiguous
herd of 104 animals) that was a
reactor and gave 2/40 SAT (61.5 iu)
and 2/4 CFT (20 iu). At slaughter
she was culture negative – sug-
gesting a false positive cross-
reaction to both previous tests. The
implications of this animal being
positive were a serious concern at
that time, several thousand other
animals had been in contact.

Enhanced surveillance
In 2002, post the Foot and Mouth
Disease outbreak and restocking of
the national herd, surveillance was
enhanced to check the breeding
history of replacements and avoid
the re-introduction of brucellosis in
imported cattle. Changes were
made:

● to remind cattle keepers of the
need to report all abortions and
premature calvings;

● to carry out post-calving blood
tests on imported cattle at least
14 days after the first calving in
Great Britain; and

● to enhance the Cattle Tracing
System to track imported
female cattle so that any
abnormal breeding history can
be identified and checked.

VLA was able to respond quickly in
2003 to support State Veterinary
Service (SVS) field staff and gov-
ernment departments, by provid-
ing expertise, advice and fast-track
laboratory services. The future
development of laboratory diag-
nostic techniques will further
support the SVS in the future.

Judy Stack and Lorraine
Perrett are scientists and
consultants for brucellosis
and all diagnostic tests.
They work at the VLA,
Weybridge

November 2004
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Figure 5 Working in a Containment Level 3 laboratory at VLA, Weybridge





How DACTARI works
For DACTARI to be effective, it is
important that cases of suspected or
confirmed exotic diseases in cats
and dogs are reported. The PETS
documentation reminds cat and
dog owners to consider the poten-
tial risks of travelling in areas where
exotic diseases occur, and advises
them to seek veterinary advice
before travelling. PETS also encour-
ages them to report any suspicion of
exotic disease in their animal to their
veterinary surgeon.

Under the DACTARI scheme, private
veterinary surgeons can voluntarily
report suspect or confirmed cases of
exotic diseases in cats and dogs
using a form available from
Defraweb or from the British
Veterinary Association (BVA) and
British Small Animal Veterinary
Association (BSAVA) websites. 

Animal Health Divisional Offices
of the State Veterinary Service
are strongly encouraged to promote
the scheme via Local Veterinary
Inspector (LVI) training and
newsletters. 

The four main diseases
targeted by DACTARI
Although any exotic disease can be
reported under DACTARI, it specifi-
cally targets babesiosis, ehrlichiosis,
dirofilariasis and leishmaniasis.
These diseases are carried and trans-
mitted by ticks, sandflies or mosqui-
toes and which therefore occur
more commonly in warmer climates
that favour vector survival. The diag-
nosis of these diseases can be diffi-
cult for various reasons such as dual
infection, subclinical infection and
non-specific clinical signs. 

Babesiosis (also known as piroplas-
mosis) is caused by the tick-borne
protozoan parasites Babesia canis
and Babesia gibsoni as well as other
species which have recently been
characterised. Babesiosis commonly
affects dogs and occasionally cats in
Africa, Asia, and Europe (including
France, southern Germany and
Switzerland). Young or immunon-

aïve dogs are highly susceptible to
babesiosis. The average incubation
period is ten to 21 days; the parasite
causes haemolytic anaemia with
clinical signs, in acute cases, of high
fever, collapse and coffee coloured
urine. Death may occur as soon as
24 hours from the onset of clinical
disease. Mild or even sub-clinical
forms of the disease are also recog-
nised. Jaundice and multiple organ
failure may occur. Infected dogs may
remain carriers, in which stress and
other diseases may predispose the
sudden onset of clinical signs.
Babesiosis is rare in cats and appears
to affect mostly wild feline species.
The common Babesia species affect-
ing dogs do not cause disease in
humans.

Ehrlichiosis in dogs is caused
by Ehrlichia canis, a bacterium
which invades monocytes and
macrophages. It is transmitted by
Rhipicephalus sanguineus, one of
two ticks known also to transmit
babesiosis. Ehrlichiosis affects both
cats and dogs and has been
reported in the USA, Europe and
Africa. Clinical signs appear after an
incubation period of eight to 20
days, and may include intermittent
fever, anorexia, enlarged lymph
nodes, bleeding and weight loss. In
cats, fever, joint pain, anaemia,
enlarged lymph nodes and short-
ness of breath may occur. The
Ehrlichia species which affects cats
has not been characterised. E. canis
is not zoonotic.

Leishmaniasis is caused by the
protozoan parasite Leishmania
infantum. Dogs act as the major

Exotic Diseases in Dogs and Cats – The DACTARI Scheme
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Figure 2 Facial ulceration in a child due to
leishmaniasis

Figure 3 Marginal alopecia and scaling
of the ears and periorbital alopecia in
case of leishmaniasis


