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New Chair Seán Hogan 
speaks at the AFBI launch

The formal launch of the 
Agri-Food and Biosciences 
Institute (AFBI) took place 
on 28 March at Parliament 
Buildings, Stormont. Speaking 
at the launch, the new AFBI 
Chair, Seán Hogan said, “…..
the theme for today is ‘moving 
forward’ and from April there is 
everything to play for. From my 
own point of view I am excited 
about the prospect of being the 
fi rst Chair of the fi rst Board of 
AFBI. The Board has recently 
undergone induction training so 
we are only just getting to know 
one another, but nonetheless it 
is clear to me that all the Board 
relishes the challenge that lies 
ahead. I think there is a great 
opportunity for AFBI to make a 
name and reputation for itself in 
its own independent right and 
to consolidate and build on its 
current capacity.”

Seán went on to say that, “in 
moving forward the Board would 
be the fi rst to acknowledge that 
AFBI is starting off from a pretty 
good base. It inherits a cadre of 
excellent staff coming from both 
the Science Service and ARINI. 
AFBI has a comprehensive 
programme of work agreed with 
DARD covering its formative 

years and it is up to us in AFBI to 
retain all our current customers 
and to attract new business.” 

He was particularly pleased 
that, in addition to the work it 
will do for DARD work, AFBI 
will continue to do work for the 
Department of Culture, Arts and 
Leisure, for the Environment 
and Heritage Service in the DOE 
and for the Food Standards 
Agency. Mr Hogan’s hope is that 
AFBI will do even more work 
for government Departments 
and Agencies and felt that that 
is just one part of the business 
challenge that lies ahead. 

AFBI will not be trying to simply 
live off the good reputation 
carried over from the ARINI 
and Science Service eras. Nice 
though it is to start with that, 
along with good staff and a 
programme of work to do, AFBI 
is a new situation and will seek 
to improve in as many ways as 
possible. 

Mr Hogan stated that, “the 
new Board will look at current 
strategies and business plans 
and make sure that they 
are capable of taking AFBI 
forwards and upwards. The 
Board is very aware that AFBI 

will be competing in highly 
competitive science fi elds and 
will be looking to establish a new 
marketing strategy accordingly. 
It is going to be a fascinating 
challenge because the Board 
needs to meld together an 
organisation that can both meet 
government’s ongoing science 
requirements and, at the same 
time, develop commercially.”

He went on to say that he 
was delighted with the depth 
and range of the skills and 
experience of his fellow board 
members and looked forward 
to tackling the work with 
knowledge, enthusiasm and 
ambition.

Seán ended his speech by 
thanking those who are already 
customers. “I hope the transition 
to AFBI for your work is, as 
they say these days, seamless. 
For those of you who might be 
potential customers I hope we 
can make contact soon and that 
we can indeed do business.”
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EU through the harmonised collection of data on 
8 zoonoses (including Salmonella), the setting 
of reduction targets and the implementation 
of member state control plans. Initially EU 
wide prevalence studies are being undertaken 
to estimate the prevalence of Salmonella in 
various parts of the livestock industry with the 
Salmonella Unit providing an isolation service 
for the N. Ireland components. Last year a study 
was undertaken in commercial egg laying fl ocks, 
this year a survey of broiler fl ocks, next year 
turkeys and slaughter pigs and the following year 
breeding pigs. From this information prevalence 
targets will be set throughout the EU. To achieve 
these targets National Control Plans will be 
devised by member states that will replace 
current monitoring programmes. The fi rst part of 
this rolling series of control programmes will be 
a National Control Programme for Salmonellas 
in breeding fl ocks of poultry (Gallus gallus) and 
will be introduced in January 2007. This will aim 
to reduce the fl ock prevalence of Salmonellas 
of public health signifi cance amongst breeding 
fl ocks to 1% or less by 31st December 2009. 
Current monitoring indicates that the prevalence 
of these Salmonellas within UK breeding fl ocks 
is already below the 1% level due largely to 
ongoing industry monitoring and excellent fl ock 
biosecurity. In the following years as prevalence 
data become available, control programmes for 
egg layer fl ocks, broiler fl ocks, turkey fl ocks and 
pig units will be instituted.

CDSCNI. www.cdscni.org.uk/surveillance/Gastro/
Salmonella_sp.htm

The Salmonella Unit at VSD is one of two 
National Reference Laboratories for Salmonella 
within the UK. It was formed in 1990 in response 
to the implementation of legislation aimed at 
controlling Salmonella in poultry and an important 
part of the Unit’s work remains statutory. 
Breeding fl ocks and hatcheries are regularly 
monitored for the presence of Salmonella and 
suspect isolates of Salmonella from the VSD 
Diagnostic Services as well as from private 
laboratories are routinely serotyped. The Unit 
also offers a commercial diagnostic service to 
the local poultry industry in fulfi lment of their 
own monitoring schemes and provides follow-up 
diagnostic investigations of pig units where high 
levels of Salmonella infection suspected. The 
Unit currently processes approximately 10,000 
samples annually.

An important aspect of the work is the screening 
of isolates for antimicrobial resistance. In this 
way new potential threats to human health can 
be identifi ed, for example if a new multi-resistant 
strain were to be isolated. In situations where 
there are suspect cases or following human 
outbreaks, the Unit will undertake investigative 
work and provide advice where needed. As part 
of its service to the local agriculture industry, the 
Unit has also undertaken prevalence surveys of 
egg layer fl ocks and pigs.

The legislative framework for statutory 
Salmonella control is currently in a transition 
phase being driven by two pieces of European 
legislation; the ‘Zoonoses Directive’ 2003/99/EC 
and the EC Regulation 2160/2003. The purpose 
of these will be to provide a framework for the 
control of foodborne zoonoses throughout the 

Salmonella Diagnostics
Samual Strain

Salmonella remains one of the most signifi cant food-associated bacterial causes 
of human gastroenteritis throughout the world. In 2004 there were 451 confi rmed 
human cases of Salmonellosis in N. Ireland (CDSCNI). This number is likely to be a 
gross underestimate of the true human prevalence, as most cases are not defi nitively 
diagnosed.
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Johne’s disease continues to be a major 
constraint on livestock production within 
N. Ireland. It is characterized by a chronic 
granulomatous enteritis caused by the slow 
growing and diffi cult to culture bacterium 
Mycobacterium avium subspecies paratuberculosis 
(Map). This intestinal infl ammation results in 
malabsorption of essential nutrients and a protein 
losing enteropathy. Clinical signs of the disease 
are decreased milk production, progressive 
weight loss, intractable diarrhoea, wasting, and 
ultimately death. Subclinically infected animals 
suffer from an increased susceptibility to other 
diseases and decreased production. Accurately 
assessing economic losses in productivity caused 
by the disease is diffi cult, given its long subclinical 
infection period. Nonetheless, the impact of this 
disease is signifi cant: losses to the agriculture 
industry in the United States alone are estimated 
to be as high as $1.5 billion every year.

For some time there has been concern that the 
causative agent of Johne’s disease, Map, may 
play a role in the pathologically similar condition 
in humans, Crohn’s disease. Crohn’s disease 
(CD) is a chronic infl ammation of the human gut, 
often located in the terminal ileum, although the 
whole intestine can be affected. The pathological 
resemblance to Johne’s disease led to the early 
hypothesis that CD could have a mycobacterial 
aetiology (Dalziel, 1913). This contention was 
supported by the isolation of a mycobactin- 
dependent mycobacterium from a patient with CD 
that was later confi rmed to be Map (Chiodini et al. 
1984). Since this fi nding, Map has been considered 
a plausible candidate for the aetiology of CD. 
Recently Naser and colleagues (2004) were able to 
successfully culture Map from the blood of 50% of 
Crohn’s disease patients compared to no isolations 
made from patients without infl ammatory 
bowel disease. However, there remains a lack 
of defi nitive proof that Map is involved in the 
aetiology of CD.

Although the issue is still controversial, there is 
now increased interest in the disease in livestock 
and in improving measures to prevent the 
organism entering the food-chain so, for example, 
the Food Standards Agency advises that exposure 
of people to Map should, where possible, be 
minimised.

The most likely exposure route of humans to Map 
is via milk and dairy products. Work carried out at 
AFBI Food Science Division, has shown that Map 
can survive the normal pasteurisation process. 
However currently the dairy herd prevalence of 
Map in the UK is unknown. To estimate the herd 
prevalence of Johne’s disease it is proposed to 
run a UK wide cross-sectional survey of dairy 
herds beginning in October 2006. Later in the 
year, dairy herds will be randomly selected and 
owners asked if they wish to participate in the 
survey. Approximately 150 herds will be selected 
throughout the UK with 27 selected from 
N. Ireland. On each farm, individual cattle over 
3 years of age will be blood and faecal sampled. 
Several environmental samples will be taken for 
culture and a bulk milk tank sample taken for Map 
PCR. A farm will be identifi ed as positive primarily 
through serology and bulk milk tank PCR. Positive 
herds will be confi rmed by individual faecal culture 
of serum positive cattle and inconclusive herds 
tested by pooled faecal culture. The testing will 
be done anonymously and farmers and their 
practitioners offered any results as they become 
available. We expect to be able to offer farmers a 
small sum of money to cover the costs of animal 
handling. The Northern Ireland contact for this 
survey is Dr Sam Strain who can be contacted on 
90 525671 or emailed at samuel.strain@afbini.gov.uk.

Chiodini RJ, Van Kruiningen HJ, Merkal RS, Thayer WR, 
Jr., Coutu JA..1984. Characteristics of an unclassifi ed 
Mycobacterium species isolated from patients with 
Crohn’s disease. Journal of Clinical Microbiology. 20: 
966-971.

Dalziel, T.K. 1913. Chronic interstitial enteritis. British 
Medical Journal. 2: 1068-170.

Naser SA, Ghobrial G, Romero C, Valentine JF. Culture 
of Mycobacterium avium subspecies paratuberculosis 
from the blood of patients with Crohn’s disease. Lancet. 
2004 Sept., 18: 364(9439):1039-44.

Johne’s Disease Survey 
of UK Dairy Herds
Samual Strain
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Anthelmintic resistance in gut-worms is now a major problem 
in grazing production systems throughout the world, and 
especially in sheep production. There is some evidence to 
suggest that it is becoming an increasing problem in Northern 
Ireland.

New recommendations on sustainable control of parasites in sheep 
(SCOPS) are now available (http://www.nationalsheep.org.uk/
health/scops.htm) and include many practical control measures. It is 
fundamental that sheep farmers know which products are effective 
in their fl ock and therefore one recommendation is to check for 
anthelmintic resistance on farms.

The most reliable method of checking for anthelmintic resistance 
is the faecal egg count reduction test (FECRT). In its simplest form, 
faeces samples (5g from each sheep) should be taken from at least 
10 animals in a group immediately before and after treatment; the 
timing of the post-treatment sampling depending on the 
anthelmintic used. If levamisole is used samples should be collected 
3-7 days, benzimidazole 8-10 days and for macrocyclic lactones 
(avermectins, etc) 14-17 days post-treatment. Faecal egg counts can 
then be carried out in VSD (or your practice laboratory) and results 
from pre- and post-treatment samples compared to determine the 
percentage reduction in counts. Resistance is suspected if there is 
less than a 95% reduction in worm egg counts.

If required, different anthelmintics can be tested in the same fl ock 
at the same time, provided there are suffi cient numbers of sheep, 
simply by splitting sheep into different groups and marking them 
accordingly. If different anthelmintics are tested at the same time, 
post-treatment samples can be collected from all groups at 14 days 
following treatment.

The FECRT is very useful provided there are suffi cient worm eggs 
present in the pre-treatment samples. If low worm egg counts 
(average <200 eggs per gram of faeces) are present then the test 
cannot be carried out. Low egg counts in pre-treatment samples 
would obviously question the need for dosing in the fi rst instance.

Recently, the laboratories at AFBI, VSD have used the FECRT to test 
for anthelmintic resistance on three farms. On two farms, suffi cient 
sheep were present to test all three classes of anthelmintic. On the 
third farm, resistance to ivermectin was suspected and this drug 
only was used in the FECRT.

Results were shown below - 

% reduction in faecal egg counts following treatment
Benzimidazole Levamisole Ivermectin Cydectin

Farm 1 63% 96% 100% 100%
Farm 2 95% 96% NT 100%
Farm 3 NT NT 61% NT

NT = not tested

Testing for Anthelmintic Resistance
Maurice McCoy, John Kenny, Hillary Edgar, Bob Hanna and Gareth Bell* 
*(Jubilee Vets, Newtownards)

Results would suggest that 
resistance to benzimidazole was 
present on Farm 1, resistance to 
ivermectin on Farm 3 and that 
there was no evidence of any 
resistance problem on Farm 2.

The FECRT can also be used to 
check for anthelmintic resistance 
in cattle and horses.

AFBI, VSD have also developed 
laboratory tests for resistance 
testing (Egg Hatch Test and 
Larval Development Test) which 
can test for resistance to white 
drenches and levamisole but not, 
as yet, to macrocyclic lactones.

Further information on the 
various tests available for 
checking for anthelmintic 
resistance can be obtained 
by contacting the AFBI, VSD 
laboratories at Stormont or 
Omagh.

The Agri-Food and Biosciences 
Institute is a non-Departmental 
Public Body of the Department 

of Agriculture and Rural 
Development (DARD) and was 

created on 1st April 2006 as the 
amalgamation of 

DARD  Science Service 
and the 

Agricultural Research Institute 
of Northern Ireland.
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AFBI’s Veterinary Sciences Division is one of the European Union National Reference 
Laboratories for avian infl uenza and the EU also funds some of the research work carried out at 
VSD. Surveillance for avian infl uenza has been enhanced over recent months, in response to the 
threat of the introduction of the H5N1 strain. In addition to on-going surveillance of commercial 
and domestic poultry, there has been targeted surveillance of migratory wild bird populations. 
VSD has provided laboratory testing and scientifi c advice in support of these surveillance 
programmes and will be the frontline diagnostic and surveillance laboratory for Northern Ireland, 
as part of DARD contingency plans, in the event of an outbreak.

New Diagnostic Tests for Avian Infl uenza 
Samual McCullough

Methods of testing and 
surveillance for avian infl uenza 
are agreed at EU level and 
are laid down in a Diagnostic 
Manual. The Community 
Reference Laboratory ensures 
that test methods used across 
Europe meet the standards 
required and that the application 
of the tests in each laboratory 
is validated through ring trials. 
There has been a signifi cant 
change in the test methods 
approved, in that viral nucleic 
acid detection techniques 
have been developed to the 
point where there is now 
standardisation and validation 
of these tests, in addition to the 
more traditional biological tests.

Conventional diagnostic 
methods include; 
pathology, histopathology, 
immunofl uorescent antibody 
staining of cryostat sections of 
tissue, serology, virus culture 
in eggs. Characterisation of 
the virus in terms of serotype 
and pathogenicity is carried 
out by haemagglutinin and 
neuraminidase subtyping and 
intravenous pathogenicity 

tests. Each of these tests has 
its limitations. For example, 
in the case of infection by 
highly virulent strains, the birds 
may die before developing 
an antibody response, and 
severe pathological changes 
in the trachea may complicate 
the interpretation of the 
immunofl uorescent antibody 
staining test. The major limitation 
of these methods is in the 
time taken to characterise 
an isolate. Determination of 
the pathogenicity is of major 
importance, since not all isolates 
of avian infl uenza virus are highly 
pathogenic. Even in the case of 
highly pathogenic strains, which 
grow rapidly in eggs, the process 
will take at least several days. 
Confi rmation that a suspect case 
is negative will take at least two 
weeks. 

The application of molecular 
assays targeted towards the 
detection of viral nucleic acid has 
greatly enhanced the sensitivity, 
specifi city and speed of 
diagnosis from fi eld cases but, as 
for all tests, it is important that 
end users of the results of these 

assays understand the principles 
involved, and the limitations and 
characteristics of the tests. 

Of the infl uenza types A, B and 
C, only type A is found in birds. 
The avian infl uenza virus contains 
single-stranded ribonucleic 
acid (RNA) and regions of 
this viral genome that encode 
major structural proteins, such 
as the matrix protein (M) and 
surface glycoproteins, e.g. the 
haemagglutinin (H) glycoprotein 
are targeted for diagnosis.

Upon submission of fi eld 
samples to the laboratory, 
appropriate tissues or cloacal 
swabs are homogenised and 
the viral RNA is extracted. 
The assays initially generate 
a complementary DNA copy 
of the viral RNA to produce a 
cDNA template in a process 
called reverse transcription (RT). 
This DNA copy is then amplifi ed 
in a cyclical process called 
polymerase chain reaction (PCR) 
resulting in specifi c amplifi cation 
of fragments of the viral nucleic 
acid. 
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The initial assay routinely carried 
out targets a portion of the 
Matrix (M) gene that contains a 
sequence common to all strains 
of Flu A. In addition to the 
sensitive amplifi cation process, 
the specifi city of the RT-PCR 
amplifi cation assay is enhanced 
through the incorporation of 
a probe called a TaqMan or 
hydrolysis probe. This probe 
is a fragment of nucleic acid 
that is complementary to the 
Flu A matrix target and has a 
fl uorescent label at one end. 
Upon amplifi cation of the viral 
nucleic acid in the sample, 
the TaqMan probe binds to 
the generated fragment and a 
fl uorescent signal is emitted and 
measured. The assay is carried 
out using a real-time cycler 
allowing the fl uorescent signal 
to be measured and visualised at 
the end of every one of the 40 
amplifi cation cycles, therefore 
allowing the entire process to 
be viewed in ‘real time’. The 
application of such technology 
not only speeds up the 
diagnostic process, as no post 
amplifi cation analysis is required 
in the TaqMan assay, but can 
also allow quantifi cation of the 
viral load present if required. 

A positive result to the 
M-gene PCR test indicates 
the presence of an infl uenza 
virus type A. There are 16 H 
and 9 N subtypes, which can, 
theoretically, be present in any 
combination. Only viruses of the 
H5 and H7 subtypes are likely to 
show high pathogenicity. Since 
all 16 H types may be found 
in wild birds, it is not unusual 
to fi nd an M-gene positive 
result when sampling these 
populations, but commercial 
and domestic poultry would 
be expected to be free of all 
subtypes of infl uenza A and, 
therefore, M-gene PCR negative.

If a Flu A M-gene positive 
sample is detected, further tests 
are immediately undertaken 
to determine the H subtype of 
the virus. Specifi c assays for 
the detection of the H5 and H7 
subtypes will be carried out and, 
if positive, larger fragments will 
subsequently be generated to 
allow the nucleic acid sequence 
of the H5 or H7 genes to be 
determined. This sequence 
analysis not only confi rms 
the presence of the H5 or H7 
subtype but can additionally 
allow the pathogenicity of the 
strain to be determined, since 
the nucleic acid sequences of 
virulent strains are known.

In contrast to the conventional 
methods of characterisation, 
which require culture of the virus, 
PCR based methods can detect 
virus even when it is no longer 
viable. Where a positive PCR 
result is detected, samples will 
be inoculated into embryonated 
eggs for culture, but there is no 
guarantee that the virus will grow 
in the egg. PCR assays can be 
extremely sensitive and, while 
this is obviously an advantage 
in diagnosis, it also means that 
great care must be taken to avoid 
cross contamination, from the 
point of collection of samples, 
through all stages of processing 
to the fi nal result. 

The application of the molecular 
assays described can reduce 
the time spent awaiting results 
from weeks down to one or 
two days when compared to 
traditional methods of diagnosis. 
Also, within this time period, the 
presence of the viral nucleic acid 
will not only be detected but the 
pathogenicity of the virus will be 
determined. 

The new diagnostic techniques 
have not entirely replaced the 
conventional methods, but they 
are signifi cantly enhancing our 
capability in avian infl uenza 
surveillance and preparedness 
for an outbreak. Their availability 
has already altered perspectives 
in terms of the feasibility 
of surveillance exercises, 
particularly in the monitoring of 
infection in wild birds.

www.afbini.gov.uk
Visit our website for up-to-date information on AFBI
including the VSD animal disease diagonstic pages


