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Fig. 5:

Immune fluorescence analysis of transfected cells.

(A): Transfection with pcDNA4-E2 (1), pcDNA4-E2-IL12 (2), pcDNA4-E2-
IL18 (3) and pcDNA4-E2-CD40L (4). As positive controls Cells were
infected with CSFV (5). As negative control mock infected cells were
shown (6). Detection of the expressed E2 - antigen was performed with
a monoclonal anti-E2-antibody. (B): Analysis of the CD40L expression
using a monoclonal antibody directed against the human CD40L (7) and
a negative control (8).

Flg. 6:

the pcDNA4-E2-IL12 supernatant. In contrast supernatant
of cells transfected with pcDNA4-E2 shows only a minimal
activation. The activation by the expressed IL12 is also com-
parable to cell supernatants received when cells were in-
fected by recombinant porcine IL12-expressing adenovirus.
Similar results were found in the case of IL18 (Fig. 6B). In
order to demonstrate the potential of the nucleotide based
vaccines the described expression plasmids were used for
the vaccination of animals. In the animal experiment groups
of four swine were vaccinated three times with the vari-
ous expression plasmids. In addition as a positive control
for the challenge infection two animals were vaccinated
with the empty expression plasmid. Eighteen days after the
third injection the animals were challenged with a swine
lethal dose of 105 TCID50 of the highly virulent CSFV strain
Eystrup. After the challenge infection body temperature
(Fig. 7), general condition and the appearance of clinica
symptoms of the animals were monitored daily.

As could be seen in Figure 7 both animals, which will be
immunised with the empty expression vector, developed a
very high body temperature and serious clinical symptoms.
Three of the four swine vaccinated with pcDNA4-E2 did
not show body temperatures above 40°C, the fourth ani-
mal showed a body temperature of 41°C only for one day.
Interestingly none of the animals has shown any clinical si-
gns of a CSFV infection. In the third group, vaccinated with
pcDNA4-E2-IL12, two of the four animals showed a signifi-
cant increase of their body temperatures over 40°C accom-
panied with distinct clinical manifestations. The two other
swine did not show body temperature about 40°C and also
no signs of illness. Animals of the other groups vaccinated
with pcDNA4-E2-1L18 and pcDNA4-E2-CD40L did not show
any clinical symptoms even though the body temperatures

Dose dependent increase of NK-activity after incubation with I1L12 (A) and 1L18 (B). PBMC were incubated with medium (SL) or various dilutions of the
supernatant of pcDNA4-E2-1L12 or pcDNA4-E2-IL18 transfected cells and the specific lysis of indicator cells (K562 tumor cells) was measured. Super-
natants of pcDNA4-E2 transfected cells and cells infected with a recombinant adenovirus expressing 1L12 served as controls.
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of individual swine showed temporary body temperatures
about 40°C. Besides the appearance of clinical symptoms
the prevention of virus replication is a major criterion of
an effective and safe vaccine. Therefore virus isolation at-
tempts were performed by all animals. Virus titres were in-
vestigated in blood, in different organs and nasal swabs.
As expected both animals of the control group developed a
viremia in the blood, in the organs and in the nasal mucosa
(Table 5). In the second group vaccinated with pcDNA4-E2
live virus could not be detected. Another result was found
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in group 3 vaccinated with pcDNA4-E2-IL12. This group has
shown a heterogeneous attitude. So in animal 7 CSFV could
be isolated only from the blood, whereas in animal 8 CSFV
could be isolated only from organs. In the other two animals
from this group no virus could be found. In animals from
group four and five virus isolations were also negative.

In summary, it could be demonstrated that FMDV seems a
good model for the development of a synthetic peptide ba-
sed vaccine. On the one hand the main antigenic determi-
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Vaccination plasmids animal no. survivals

Viremia (TCID, /ml)

pcDNA4HisMax 1 0/2

N

pcDNA4-E2 3/4

o 01 AW

pcDNA4-E2-1L12 204

O 0o

o

pcDNA4-E2-IL18 M 44
12
13
14

pcDNA4-E2-CD40L 15 44
16
17
18

organs nasal swabs
5x10° >2.5x10° 1x10°
5x10* >2.5x10° 1x10*
1x10 - -
- >5x10° -

Table 5: Virus detection of CSFV in blood, different organs and nasal swaps after CSFV infection of the DNA-vaccinated animals. In addition the survival
rate (number of survivals [ total number of tested animals per group) after the challenge infection is shown.

nant is linear and located on a single coat protein, on the
other hand it could be demonstrated that die major frac-
tion of antibodies induced by a FMDV infection is directed
against peptide A. Vaccine experiments with the peptides
described here in cattle showed the suitability of such syn-
thetic peptides as vaccines too. Another development of
new vaccine strategies is the use of DNA as vaccines. In
this case the establishing of the immune response neces-
sary for protection against pathogens will be performed
by an expression of the relevant immunogens directly in
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the organism. For example for CSFV it could be shown that
immunisations with expression plasmids, which express the
relevant genes in cells of the organism induces an immune
protection. The use of additional immune regulatory genes
allows thereby a modification or enhancement of the speci-
fic immune response. However, for this an exact knowledge
of the immune factors involved in the immune protection
is necessary.

References can be obtained from the author.
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INSTITUTE OF EPIDEMIOLOGY (IfE)

EQUINE INFECTIOUS ANAEMIA - THE TIP OF AN ICEBERG?

Carolina Probst', Patricia Kdnig?, J6rn Gethmann', Detlef Horeth-Bontgen', Christoph Staubach’, Matthias Kramer!, Franz-

Josef Conraths!
'Institute of Epidemiology, 2Institute of Diagnostic Virology

Between 1966 and 2005, only sporadic outbreaks of equine
infectious anaemia were reported. Since 2006, the disease
has occurred more frequently. In 2010 alone, 27 cases or
outbreaks were registered. In many instances horses impor-
ted from abroad seem to be affected or to have been the
source of infection. In particular, horses from Romania play
an important role, including animals lacking the necessary
health certificates or other documents (e.g. identity docu-
ments) required for import to Germany or animals with pre-
sumably falsified documents.

EPIDEMIOLOGY

Equine infectious anaemia (EIA) is a systemic virus infec-
tion of equidae caused by a lentivirus from the family of
retroviruses (Koénig and Kramer, 2010). So far, neither a
causal therapy nor an effective vaccination exists, curative
attempts are prohibited. EIA virus is transmitted mainly by
large sanguivorous insects, such as horse and stable flies.
Direct transmission between horses is also possible (trans-
placental, colostral, lactogenic, venereal or transmission by
excretions such as saliva and urine), however it requires
close contact between the animals. If disinfection and hy-
gienic measures are neglected, iatrogenic transmission of
the virus is also possible, e.g. by injection needles and other
instruments contaminated with blood or secretions, such as
gags or grooming equipment, or by non-licensed blood or
plasma products (Kaiser et al., 2009). Typically for envelo-
ped viruses, the EIA virus shows a low tenacity and can be
inactivated reliably by commercially available disinfectants.
In Germany, EIA is regimented by the regulation for protec-
tion against equine infectious anaemia of 2 July 1975, last
modified on 4 October 2010. All animals diagnosed with EIA
must be culled, and movement restrictions and investiga-
tions of the affected holdings are obligatory.

CLINICAL SYMPTOMS

Clinical disease can manifest itself in an acute or chronic
form (lben, 2006). Clinical episodes last approximately 2 to
5 days and reoccur with decreasing frequency and severity

over the course of infection. The acute course of disease
is characterized by fever, apathy, weakness, ataxia, icterus,
tachycardia, cardiac arrhythmia and petechiae especially on
the underside of the tongue and on mucous membranes
and palpebral conjunctiva. In pregnant mares, infection can
lead to abortion or to the birth of weak foals. The chronic
course of disease is characterized by recurrent episodes of
fever, fatigue, and ventral oedema. In many cases, anaemia
which gave rise to the name of the disease and is due to im-
munopathological lysis of erythrocytes is not observed. In
30 to 90 percent of cases the disease remains asymptoma-
tic; the animals become asymptomatic carriers and may act
as an undiscovered source of infection. The lack of cardinal
symptoms complicates the diagnosis considerably. In case
of therapy-resistant febrile episodes and thrombocytopen-
ia, EIA should always be considered as differential diagnosis.

DIAGNOSTICS

Beginning approximately on day 12 after infection, infected
horses produce specific antibodies; these become detecta-
ble by means of the agargel immunodiffusion assay (AGID,
Coggins test) 2 to 3 weeks after infection, in exceptional
cases it may take more than 90 days. The sensitivity of the
Coggins test ranges between approximately 90 and 98 per-
cent depending on the time period passed since infection.
The antibody ELISA has a sensitivity of up to 100 percent;
in isolated cases however false-positive results are possi-
ble. Therefore, positive ELISA test results must be verified by
AGID. Antibodies against the EIA virus can also be detected
by the highly sensitive Western blot. As the virus persists
in the infected animal lifelong, a positive serological result
is sufficient to establish the diagnosis EIAV infection. De-
tection of virus genome in live animals by means of PCR is
difficult, as on the one hand the target cells are tissue ma-
crophages and on the other hand the virus load in the blood
may drop below the detection limit, especially in clinically
inapparent animals. Therefore, PCR is no routine method for
EIA diagnostics.
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EIA SITUATION IN EUROPE

Within the European Union, clinical cases of EIA occur fre-
quently in certain regions of Italy and Romania (Fig. 1).
Other countries which have reported EIA outbreaks since
2009 are Belgium, France, Greece, Slovenia, and the United
Kingdom. Qutbreaks have also been reported from Croatia, a
European third country. According to the EU member states
in the Standing Committee for the Food Chain and Animal
Health and to the epidemiological investigation of out-
breaks in Germany, most of the outbreaks reported in 2010
in Belgium, Germany, France, and the United Kingdom were
caused by horses imported from Romania.

Mt 3 . v
EIA OUTBREAKS ;

Fig. 1:

Number of EIA outbreaks reported to ADNS between 1 January 2009
and 10 August 2010 (cases reported by 22 December 2010). Source:
German Animal Disease Notification System (TSN)

In Germany, EIA occurs sporadically; the number of out-
breaks reported annually between 1966 and 2007 was
always below 10. Since the German animal disease noti-
fication system (Tierseuchennachrichtensystem, TSN) has
been introduced in 1995, only five outbreaks were reported
annually until 2005. Afterwards a slight increase has been
observed (Fig. 2), especially in the federal states Bavaria and
Hesse (Fig. 3). The affected holdings ranged in size from
two to over one hundred animals. In most holdings, only
one animal was infected, transmission of the infection to
contact animals was not observed, although the infected
animals had been kept in the holding for months or even
years.
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(cases reported by 04 January 2011). Source: TSN
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In the following, the situation in Germany is illustrated ba-
sed on selected examples.

In September 2006, EIA was detected in a horse in Thurin-
gia that had died after severe illness. Investigations of the
affected holding revealed positive results for eight further
in-contact animals, in a follow-up investigation four weeks
later two more animals were tested positive. Epidemiologi-
cal investigations indicated that a horse imported from Ro-
mania had been the likely source of infection. Presumably,
the virus had been spread further by live vectors (e.g. blood
sucking insects). A total of 21 horses from seven holdings
had to be killed; five of them showed clinical symptoms
(Kénig et al., 2007).

In May 2007, a case of EIA was detected in a Criollo horse
in Hesse, which had been imported into Italy by ship from
Argentina in 2002 together with 752 further horses and had
been transferred to Germany after a longer stay in ltaly.
Prior to import, the horse had been tested negative for EIA
(FLI, 2008).

In August 2007, EIA was confirmed in a horse in Hesse,
which had been imported from Romania to Germany alrea-
dy in 1998 at the age of four years and had been kept in
the same holding ever since. It was assumed that this was
a case of subclinical infection in a horse originating from
Romania (FLI, 2008).

In a case detected in Bavaria in July 2008, a horse was
affected which had been purchased eight years before and
presumably originated from Romania (source: TSN).

The so far highest number of EIA outbreaks in Germany was
reported in 2010 (27 outbreaks; cases reported by 04 Janu-
ary 2011). Some of the outbreaks were detected in the frame
of epidemiological investigations carried out in association
with a case diagnosed in Hesse. A horse that had been sold
from Romania to a horse trader in Germany was tested EIA
positive upon sale. Investigations revealed that the horse
trader had purchased and resold more than 110 horses from
Romania since 2008. Significant shortcomings with respect
to identification and documentation were found (transpon-
der numbers did not always comply with equine passports;
identity of animals had been modified in the passport; some
animals had no or even two transponders). Follow-up inve-
stigations were carried out in more than one hundred in-
contact horses in Hesse and other federal states. Extended
investigations also led to the detection of cases which were
not associated with the outbreak in Hesse. In Bavaria, fur-
ther private persons and professional animal traders were
identified who had introduced horses illegally from Roma-
nia to Germany.

Inquiries carried out in the frame of the EIA outbreak in
Hesse revealed that there is intensive trade with horses ori-
ginating from Romania which are introduced for customers
in Germany. For the most part, these are low-priced horses
intended for slaughtering or for use as leisure horses. Inve-
stigations also revealed that most of the animals presumab-
ly are brought into the country individually using private

vehicles. In addition to the epidemiological investigation
results from Germany, there are also indications from other
member states such as Belgium, France, and the United
Kingdom that EIA has been introduced via infected horses
from Romania (Standing Committee on the Food Chain and
Animal Health, 2010).

Since Romania's entry into the EU on 1 January 2007, more
than 1000 EIA outbreaks have been reported in the country,
most of them in leisure holdings. However the results of an
inspection carried out in Romania by the European Food
and Veterinary Office in May 2009 showed that the reported
EIA cases only represent a small percentage of the cases
which actually occur. Furthermore, the inspection results
and the country profile of Romania revealed that identifi-
cation and registration of equidae are insufficient and that
the measures defined in decision 2007/269/EC on protec-
tive measures with regard to equine infectious anaemia in
Romania are poorly implemented, enforced and monitored.
Based on these findings, the intra-community movement of
equidae from Romania to other member states of the Eu-
ropean Union has been prohibited by Commission Decision
2010/346/EU; exceptions are tied to strict conditions.

CONCLUSIONS

Presumably, one of the main causes for the EIA outbreaks
that occurred in Germany in 2010 were low-priced horses
imported from Romania. Due to the subclinical infection of
the animals the disease is detected rarely, very late or not
at all. Infected animals remain lifelong carriers of the virus
and can thus contribute undetected to the spread of the
virus within the horse population over a long time period.
Epidemiological investigations are laborious, as a systema-
tic search in the database for equidae within the HIT data-
base (animal origin and information system) is impossible
and the animal may have been imported years ago, so that
the necessary data on the movement of horses must be tra-
ced back by personal inquiries. In addition, the strong mo-
bility of equestrians usually leads to a multitude of animal
contacts which must be included into the epidemiological
investigations. As no routine testing for EIA is done in Ger-
many, it cannot be excluded that the cases detected so far
represent no more than the “tip of the iceberg” To clarify
the situation, different federal states have initiated a moni-
toring programme under participation of the FLI.
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WORKING GROUP INTERNATIONAL ANIMAL HEALTH (AG-ITG)

MAN AS THE MAIN FACTOR IN THE LOCAL AND INTERNATIONAL SPREAD OF AFRI-

CAN SWINE FEVER

Wolfgang Bohle and Klaus Depner

Because of its enormous mortality rate, the dire socio-
economic consequences, the unforeseeable international
spread, as well as the missing options for therapeutic and
vaccine-prophylactic control, African Swine Fever (ASF) is
one of the most important swine diseases. Since 2007 this
animal disease has been spreading in the Caucasus and in
Africa it remains a permanent problem. In 2010 in the frame
of several international missions the Working Group Inter-
national Animal Health of FLI has elaborated recommenda-
tions for the fight against ASF in Eastern Europe and West
Africa.

In Africa soft ticks in all states (Ornithodorus mubata-
Group) and warthogs (Phacochoerus aethiopicus) have for-
med the natural virus reservoir the so-called sylvatic cycle
since time immemorial. In an urban cycle domestic pigs can
also be the reservoir with or without the presence of ticks.
While in domestic pigs one can see severe haemorrhagic
disease with fever in different forms, the course of disease
in the natural host, the warthog, is asymptomatic. As ticks
can play an active role in the spread of the virus, all criteria
for an arbovirosis are given.

GLOBAL INCIDENCE OF ASF

ASF was described for the first time 1921 in Kenya and then
in other eastern and southern countries of Africa. In 1957
the virus was brought into Portugal most probably from An-
gola. In the following years the disease spread all over the
Iberian Peninsula and reached France, Italy, Belgium and the
Netherlands. But only Spain and Portugal were affected by
long-lasting endemics and it took up to 30 years to com-
pletely eradicate the contagion. In Sardinia which was af-
fected as well, the disease is still endemic to date. In 1977
there was a sporadic outbreak of ASF in the then Soviet
Union on Crimea.

In the end of the 1970ies several disease outbreaks were
registered in Cuba (1977), in Brazil and the Dominican Re-
public (1978) as well as in Haiti (1979). The eradication of
the disease in these countries did only succeed through lar-
ge-scale culling actions. It remains unclear, if the virus was

originally introduced from Europe or from Africa.

In West Africa ASF was for the first time registered in 1978
in Senegal and in 1982 in Cameroon. In this case as well it
is still unclear, if the virus was introduced from Central Af-
rica or from Europe. Beginning with the second half of the
1990ies high incidence of disease was seen in many coun-
tries of West Africa, which created a high risk of infection
for other African regions.

In June 2007 the disease was registered in almost all parts
of Georgia. Some months later the first disease notifications
came from Armenia and Chechnya, from areas near to the
border of Georgia. Beginning of 2008 a village in Azerbaijan
was hit and in the following months the contagion spread
especially in Russia. Hundreds of cases were registered in
the Caucasus since beginning of the disease introduction,
in domestic pigs as well as in wild boar. In the meantime
ASF has advanced in the west of Russia up to the Ukrainian
border and in the north up into the St Petersburg region. It
has spread even in a southerly direction into northern Iran,
where it was diagnosed in wild boar.

FACTORS PROMOTING THE SPREAD OF VIRUS

Although ASF is an enveloped virus, it is relatively stable.
Its long survival times are favoured by humid protein rich
media and cool temperatures. In a protein rich substrate
(i.e. serum) virus can survive for up to 18 months at room
temperature and for up to one month at 37°C. However at
60°C the pathogenic agent is inactivated within 30 minutes.
The low ph-sensitivity is astonishing as well, because the
virus is stable between ph4 up to ph10. Even decomposition
processes do not directly inactivate the virus, thus it can
survive up to 15 weeks in serum and up to 11 days in fa-
eces. Survival times of several months were noticed in bone
marrow.

In cured or smoked ham and sausages that have not been
heat treated sufficiently, the ASF virus remains infectious
for months (three to six months). Therefore all meat and
sausages that have not been heat treated thoroughly, all
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dried and smoked meat products, blood- and meat meal, as
well as products containing these, are dangerous infection
sources, if given to pigs as feed.

These relatively long survival times of ASF virus in meat and
meat products together with swill feeding of these products
to pigs constitutes one of the best established ways for the
spread of the disease even over thousands of kilometres.
Especially the feeding of swill from ships and airplanes is
often made responsible for the novel introduction into for-
merly disease free regions. ASF virus was brought to the
South-Caucasus by these means with a very high proba-
bility.

The Tick Reservoir

The way of life and the behaviour of soft ticks of the Or-
nithdorus class are rather unusual. They live in the dens of
warthogs and affect the piglets directly after birth. With
their first blood meal they transmit ASF viruses straight
away. There seems to be a balance between ticks, virus and
warthogs, which do not show any clinical symptoms. Only if
domestic pigs are affected there is an outbreak of disease.
Ornithodorus ticks are blind, night active and very hard to
discover. During day time they hide in small fissures and
cracks of walls or in the flooring, they like to rest in the
thatched roofs of grass huts, where it becomes very difficult
to fight them, except one burns the whole hut and builds
it anew. They are only three to five millimetres of size and
even fully engorged they are not much bigger. It is rare to
find them on a host as they immediately drop down when
disturbed. They normally feed during night time when the
animals sleep and even then do not take more than an hour
for a complete blood meal. They also have a very high resi-
stance against desiccation and starving, meaning they can
remain without a blood meal in very dry places for many ye-
ars and do not lose their infectivity. As soon as they detect
a source of CO, they are attracted to it, not matter if it is a
warm-blooded mammal or a CO_-trap with dry ice.

THE PROPAGATION OF THE DISEASE

Case study 1:

In the beginning of 2007 a high mortality rate in pigs was
registered in the vicinity of the port city of Poti on the
Black Sea. In the follow-up to these incidents many farmers
in this neighbourhood slaughtered their pigs as a way of
precaution. An oversupply of pig meat, traded below the
market price attracted buyers from all regions of the coun-
try as a result. Some months later when ASF was officially
detected in June 2007 almost all parts of the country were
already affected. It was noticeable that especially villages
along the main traffic arteries were affected (Pic 1). Alt-
hough the spread of virus from Poti into the remaining re-
gions of the Caucasus is difficult to determine and prove,
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Fig. 1:

Outbreaks of ASF in the Caucasus, first infection probably came
through swill feeding from a ship anchored in Poti, a harbour in Ge-
orgia

it can be supposed that the virus was deposited with swill
from ships on the unfenced garbage heap of the port city.
Free ranging pigs in the search for food with free and easy
access to the garbage heap, probably were the first victims
of the infection and acted as the local distributers of the
virus. The supra-regional spread happened through the dis-
tribution of cheap pig meat from infected animals that had
been slaughtered as an emergency. The infected products
lead to virus spread along the main traffic arteries. It is
worth noting that the genotype of the Caucasian ASF virus
isolate shows great similarities with isolates from South-
East-Africa and thus points to an introduction from this
region of the globe.

Case study 2:

In a remote mountain village in the lesser Caucasus that
can only be reached with a long drive in a 4x4 car via a dif-
ficult almost impassable dirt road virtually all pigs (around
400) fell sick and died from ASF within three months. The
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closest village where ASF was detected, was a larger villa-
ge in the valley directly on the main through road where
several more infected villages were situated. The question
was now, how the virus could reach this remote village and
could be disseminated within the village.

The epidemiologic investigations revealed that during
school times there was a regular bus connection between
in mountain village and the infected village in the valley.
Each morning the bus brought pupils to the valley and in
the evening brought them back. The bus driver lived in the
mountain village and kept several pigs in his backyard. His
pigs were the first animals to contract ASF and die from it.
The second farm that was subsequently struck by ASF was
the farm of the village veterinarian who had been treating
the sick pigs of the bus driver. In the following months the
remaining pigs of this remote village fell ill. As an anecdote
in passing there was one single pig of one farmer, which
only went for grazing with cattle and had no contact with
other pigs and did not contract the disease. Even after this
disease event of three months this animal remained sero-
negativ.

Case study 3:

In Azerbaijan a country with foremost Muslim population
and insignificant pig density, ASF was diagnosed in a village
several kilometres east of the Georgian border in the end of
January 2008. This village was mostly inhabited by Christi-
ans. Mainly Muslims in the villages near-by do not keep pigs
and therefore do not play any role in the infection.

The investigations showed that many pupils from the Chri-
stian village were sent by their parents to Christian schools
in Georgia where they stayed the whole year around re-
sidential schools. Each Mid December with the start of

Christmas holidays they were picked-up by their parents.
The pick-up of children was always combined with visits
at relatives and shopping sprees for pig products for the
coming Christmas celebrations. Traditionally during these
holidays many dishes with pig products are consumed.

If one takes into consideration the start of the holidays,
the Christmas festivities and the incubation period of ASF
an introduction of virus from Georgia seems very plausible
via infected pork products in the course of the Christmas
holidays.

Case study 4:

The last case of ASF in the North of Russia, in the St Pe-
tersburg region, happened in a backyard holding with se-
veral pigs. These pigs were amongst others fed with left-
overs from the canteen of a service academy for officers. In
this service academy officer cadets from all parts of Russia
receive their training. One can suppose that food parcels
reqularly received by the cadets contained pork products,
which then found their way via swill feeding into nearby
pig farms.

Case study 5:

The first outbreak of ASF in Benin (West Africa) was disco-
vered 1997 on the market of Dantokpa, a part of Cotonou
situated directly on the waterside of the grand lagoon of
Cotonou. As many goods from neighbouring countries are
traded on this market, an introduction via regional border
traffic is most likely. From this market the disease spread
rapidly throughout the country. Main factors for this ra-
pid spread are the unprofessional conditions of pig rearing.
Some of the animals are kept in primitive stables, but most
of them are free-ranging and have to fend for themselves
for food and shelter (Pic 2 and 3). The consequence of the

Flg. 2:
Looking for food in the bush.

[Figy. S

This lady in Benin has attracted her animals with concentrated feeding
stuffs, normally they roam around the area during day time only at
night fall they come to their small stable.
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big ASF outbreaks in 1997 and later in 2002 was an eigh-
ty per cent reduction of the pig population of Benin, only
three animals per square kilometre remained. According to
an estimate of 2008 only 340.000 pigs were held in Benin.
As stated by newer estimates the number of pigs has slight-
ly grown and is now fixed at over 400.000.

In the meantime ASF can be perceived as endemic and the
risk of further outbreaks remains high. The role of warthogs
(Phacochoerus africanus) and bush-pigs (Potamochoerus
larvatus) as reservoir hosts for the virus remains unclear.
In the northwest of Benin next to the National Parks along
the borders with Togo and Burkina Faso, wild and domesti-
cated Pigs have plenty of opportunities to come into close
contact. However there are no reliable figures about wild
animal densities. In the North of the country, especially in
the two National Parks (Pendjari NP, W de Niger NP) the
estimated warthog density is high. Towards the south the
warthog density gets thinner. Bush-pigs can be found in an
area south of Bohicon almost down to the coast.

After a hunt, shot warthogs are opened, disjointed and cut
up on the assembly grounds of the hunting parties, all parts
that have no use are directly thrown into the nearby bush.
About one month after hunting season ASF outbreaks accu-
mulate in domestic pigs of the same areas. One can suppose
that local hunting habits favour the transmission of ASF
and other diseases.

CONCLUSION

All case studies mentioned are supposed to point out that
man has the central role in the additional transmission of
ASF. As a rule almost all actions that favour the further
spread of disease are of human nature. If a disease reaches
a new region other factors like the existence of soft ticks
or wild pigs can favour an endemic situation. But for the
spread further than regional the responsibility lies with
man.

Factors responsible for further spread are:

e Deficient bio-security of pig holdings, due to socio-eco-
nomic circumstances
Missing god management practices in the pig sector
Swill feeding from not heat treated kitchen waste

e Ignorance of the disease and its distribution by farmers,
hunters and even veterinarians

e Qverstrained local and national Veterinary Services

® No adequate disease fighting measures and missing of
government support

The legislation that deals with the control of animal di-

seases dates from the sixties in many countries. Thus it is
advisable to revise texts according to up-to-date scientific
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findings. Moreover awareness and sensitization campaigns
are needed for all sectors of society. Everybody involved in
the production, processing and consumption of pigs and pig
products can alter their behaviour in a way that spread of
ASF is prevented. Farmers and veterinarians are the most
important groups in this respect.

References can be obtained from the authors.
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1.  TASKS ACCORDING TO
THE GENETIC ENGINEE-
RING ACT

The FLI acts as consulting authority in application proce-
dures concerning the release or the putting into circulation
of genetically modified animals and of genetically modified
microorganisms to be used in animals. In connection with
this task the FLI also has a consulting function with respect
to revisions of the Genetic Engineering Act and to general
biological safety matters, as far as animal pathogens are
concerned.

2. NATIONAL REFERENCE
LABORATORIES

As the responsible federal authority, the Friedrich-Loeffler-
Institute harbours more than 50 National Reference
Laboratories (NRL) for notifiable and reportable diseases.
Eight of these NRLs have been nominated by the World
Organisation for Animal Health, Office International des
Epizooties (OIE), as OIE collaborating centres. The NRLs
accomplish the tasks that are linked to their nomination
and support the regional laboratories in the Federal States.
The main responsibility of the NRLs is the confirmation
of diagnoses and the analysis of disease suspect samples.
This includes the development and validation as well as
the continuous optimisation of diagnostic methods and
reagents. Standardized methods are also transferred to the
respective federal laboratories. This includes the supply of
specific reference material such as sera and virus strains.
In order to ensure a quality assessment in the field of
animal disease surveillance, the NRLs organize ring trials
for the German federal laboratories and also participate in
international ring trials.

The official tasks also include the approval and batch
release of diagnostic test kits, advisory service of
veterinary authorities, as well as the elaboration of basic
information for management decisions, opinions on drafts
or amendments of regulations. Moreover, NRLs perform
diagnostic investigations for import and export of animals.
The National Reference Laboratories have been accredited
by the Akkreditierungsstelle (AKS) Hannover following ISO/
I[EC 17025:2005.

In the following, the NRLs present an overview on their
activities in the year 2010.
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NATIONAL REFERENCE
LABORATORY FOR AFRICAN
SWINE FEVER (ASF)

Blome, S.

African Swine Fever (ASF) is caused by a complex DNA-Virus
of the genus Asfivirus. ASF cannot be distinguished from
classical swine fever (CSF) on the base of clinical signs.
Susceptible species are all members of the family Suidae,
e. g. domestic pigs, wild boar, warthogs, and bush pigs. In
addition, replication in Ornithodoros ticks occurs.

ASF is mainly found in sub-Saharan Africa, but recently,
ASF outbreaks occurred also in e.g. Georgia, Armenia, and
Russia. Especially the since December 2007 unresolved
situation in Russia raises concerns. ASF belongs to the
notifiable diseases, both nationally and internationally.
Tasks of the reference laboratory for CSF are laid down in
Annex IV of Council Directive 2002/60/EC and arise from the
animal diseases act.

No cases of ASF were reported in 2010.

Antigen detection Domestic pigs 23
Ring trials (EU Ring trial 2010) 1

NATIONAL REFERENCE
LABORATORY FOR ANTHRAX

Elschner, M.

Anthrax is a contagious, often fatal, potentially zoonotic
notifiable animal disease caused by the bacterium Bacillus
anthracis. Especially herbivorous farm and breeding animals
are affected. Main sources of infection are the spores
of B. anthracis ingested by the animals with the feed.
Depending on the entrance pathway cutaneous, pulmonary
or intestinal anthrax may occur. The disease preferentially
occurs in warmer climate zones (Southeastern Europe, South
America, Africa, Southeast Asia), in Germany it only occurs
sporadically. Risk areas are plain tracts, which are subject
to frequent flooding. Further sources of infection are raw
materials of animal origin imported from other countries
such as dried hides and skins of goat, sheep, cattle and horse
as well as the hair, wool or pig bristles gained from these
animals. Pathogen detection is done by cultivation with
subsequent identification of virulence plasmids by means
of molecular biological methods. In 2010, B. anthracis was
identified in human samples originating from an injecting
drug user. This case was one of about 30 similar cases of
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anthrax infections caused by use of contaminated heroin in
Scotland and England from 2009 and 2010.

Agent detection 6
Typing and molecular characterization of 4
agent

Supply of reference material 2

NATIONAL REFERENCE
LABORATORY FOR AUJESZKY'S
DISEASE

Miller, T.

Aujeszky's Disease (AD) occurs worldwide and is caused by
suid herpesvirus 1,also referred to as pseudorabies virus (PrV),
or Aujeszky's disease virus (ADV). AD represents one of the
most dangerous diseases in domestic pigs and is responsible
for substantial economic losses in the pig industry. Due to
strict implementation of a national eradication program,
AD could be eliminated from the domestic pig population
in Germany. As a consequence, Germany has been declared
officially as AD-free since 2003. The maintenance of the
AD-free status requires annual random testing of swine
herds using a two step sampling scheme.

The main tasks of the national reference laboratory (NRL)
for Aujeszky's disease comprise three points: (i) diagnostics
(confirmation of diagnosis, clarification AD-suspect
cases, collection and characterisation of PrV-isolates), (ii)
standardization of diagnostics (comparison of diagnostic
techniques and reagents, supply of reference sera and virus
strains, ring trials) and (i) consultancy concerning national
and international (EU, OIE) legislation on AD.

Submissions (reference samples) 28
- for virus detection 5
- for antibody detection 10
Licensing/batch tests none
Supply of reference material 2
Ring trials none

OIE AND NATIONAL REFERENCE
LABORATORY FOR AVIAN
INFLUENZA

Harder, T.

Highly pathogenic avian influenza (HPAI) is a contagious
disease of poultry which is associated with drastic
economic losses to the poultry industry. In Germany, in
2010, no cases of HPAI either in poultry holdings or among
wild birds have been detected. However, endemic foci of
infection with the zoonotic HPAI virus of the subtype H5N1
continue to exist in Egypt and Southeast Asia. The looming
danger of re-incursions of this virus into Europe in general
and to Germany in particular has been demonstrated by
the sporadic appearance of an HPAIV H5N1 virus of clade
2.3.2 in poultry in the Romanian Danube delta and in a
wild bird at the Black Sea coast of Bulgaria in spring 2010.
Avian influenza viruses (AIV) of low pathogenicity of the
subtypes H5 and H7, however, were prevalent in wild bird
populations in Germany. In particular, subtype H5 viruses
were frequently detected in members of the Anatidae
family. In parallel, an infection with a low pathogenic H5N2
virus was also detected in a medium-sized mixed poultry
holding in Germany. The infection was eradicated after
culling the poultry on the holding. In addition, subtype
H5 infections were detected in zoo birds. Compared to
previous years the number of wild bird samples monitored
for AIV declined in 2010; nevertheless, a broad spectrum of
diverse AlV subtypes was detected in wild birds. In contrast,
investigations of porcine samples increased. This reflects
efforts to increase our knowledge on the presence of the
human pandemic H1N1/2009 virus in the swine population
(since 2009 three cases have been detected in Germany).
In addition, hints from the veterinary field were followed
suspecting the circulation of antigenically altered porcine
influenza viruses. Keeping also in mind that, in 2009, a
transspecies transmission of an H1N1 virus between swine
and turkeys had been detected an increased alertness
should be focused on the epidemiologic meshwork between
pig and poultry holdings.

Diagnostic material submitted for:

Virological examination, 1742
including porcine samples 212
Serological examination 250
Positive samples:
. 255
Influenza virus (molecular) 31
including porcine samples
99
Subtype level (molecular) 19

[solates
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Antibody detection (ELISA): 92
Licensing/batch tests: 0/8
Supply of reference material

national 39

international 35
Ring trials

participation 3

Scientific education

international 4 (9 weeks)

NATIONAL REFERENCE
LABORATORY FOR BLACKLEG

Seyboldt, C.

Blackleg is an acute, infectious, but not contagious gas
oedema with an epizootic course. In general, young cattle
and in some cases sheep and goats may become infected.
Blackleg is a notifiable disease in Germany. Clostridium
(C.) chauvoei is the causative agent of blackleg and must
be separated from other gas oedema causing bacteria,
especially C. septicum, the infectious agent of malignant
oedema. Further Clostridium species have to be considered
in differential diagnosis. Using traditional microbiological
methods the discrimination of C. chauvoei from C. septicum
is difficult as both organisms exhibit similar properties.
Differentiation of isolates is possible by the examination
of biochemical (fermentation) properties. Additional
options to identify C. chauvoei are the use of direct
immunofluorescence and PCR based detection methods.

Examination for agent detection 148

NATIONAL REFERENCE
LABORATORIES FOR BLUETONGUE
DISEASE, AFRICAN HORSE
SICKNESS AND EPIZOOTIC
HAEMORRHAGIC DISEASE

Hoffmann, B.

The Bluetongue virus (BTV), the virus of epizootic
haemorrhagic disease (EHDV) and the virus of African horse
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sickness (AHSV) belong to the genus Orbivirus in the family
Reoviridae. The genome was built by 10 segments of double
stranded RNA. Currently 24 serotypes of BTV, 8 serotypes
of EHDV and 9 serotypes of AHSV were differentiated. The
double stranded RNA as well as the several serotypes are
important for the diagnostic procedures. In August 2006,
BTV was first detected in Germany. For this outbreak the
serotype 8 was responsible. In November 2006, a further
BTV serotype (BTV-6) was observed in the border region
to the Netherlands. Since 2008 a BTV-1 serotype has been
spreading northwards in France and represents a permanent
threat for Germany. In 2009, only a small number of new
BTV outbreaks were observed (in total 142) and in 2010
no additional BTV cases could be ascertained. In general,
for the diagnostic of BTV certified ELISA and PCR kits exist
and will be used in the regional laboratories. The process
of certification as well as the batch control of certified
kits is an important part of the NRL-BT work. For specific
diagnostic investigations serological and PCR tests were
developed and validated. Several tests were submitted to
the regional laboratories. The NRL participates with success
on the BTV and AHSV ring trials realized by the CRL

Submissions 98

Virus detection:

BTV-real-time RT-PCR 123
AHSV-real-time RT-PCR 24
EHDV-real-time RT-PCR 0
Antibody detection:

BTV-ELISA 750
BTV-NT 23
AHSV-ELISA 32
Licensing tests 2
Batch tests 15
Supply of reference material 44
CRL-BTV-Ring trial 1
CRL-AHSV-Ring trial 1

NATIONAL REFERENCE
LABORATORY OF BOVINE GENITAL
CAMPYLOBACTERIOSIS

Mdller, W.

Campylobacter (C.) fetus subsp. venerealis is the causative
agent of bovine genital Campylobacteriosis (bgC) which is a
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venereal infection disease characterized by infertility, early
embryonic mortality, and abortion. The bacterium C. fetus
subsp. venerealis has a strong tropism to the genital tract of
cattle (enzootic abortion). A strong related microorganism
is the second subspecies of C. fetus. This germ C. fetus
subsp. fetus has its natural habitat in the intestinal tract of
cattle, but it can also cause abortions (sporadic abortion).
The different clinical manifestations of both subspecies of
C. fetus make an accurate differentiation essential.

OIE AND NATIONAL REFERENCE
LABORTORY FOR BOVINE
HERPESVIRUSES TYPE 1 (BHV-1)

Beer, M., Kénig, P.

In the reporting period 2010 the OIE and National Reference
Laboratory received 1621 serum, plasma and milk samples
as well as 77 other samples (organ or cell culture material,
nucleic acid extracts) for BHV-1 detection. A total of
327 samples were transferred to the NRL in the frame of
administrative assistance or for research purposes. The
emphasis was on the detection of gE-specific antibodies
and the serological examination of non-vaccinated animals
by BHV-1-antibody ELISAs and neutralization or plaque
reduction test.

BHV-1 situation in Germany (numbers of March 2010): in
2008, 3.81 million blood samples and 286,469 pooled milk
samples were investigated serologically for BHV-1. On the
national average, 87.7 % of the holdings were classified as
BHV-1-free, which is a 2.6 % 9% increase compared to the
previous year. 8.8 % of the holdings were classified under
"ongoing eradication” and 3.6 % as "other holdings"

Specification Number

Submissions 327
Number of individual 1698
samples

Agent detection Cultivation, PCR 118

(Number of samples)

Antibody detection
(Individual tests)

5 different ELISA 4290
tests, SNT, plaque

reduction test

Licensing | Batch tests 61

Reference sera / 373
milk samples

Supply of reference
material

Ring trials: participation 1

NATIONAL REFERENCE
LABORATORY FOR BOVINE VIRAL
DIARRHEA/MUCOSAL DISEASE
(NRL BVD/MD)

Schirrmeier, H.

Since November 2004 Bovine virus diarrhea/Mucosal disease
is a notifiable disease in Germany. In December 2008 an
official requlation (BVD-VO) for a consistent control strategy
has been passed, the nationwide eradication program will
start in 2011. In 2010, 4712 BVD cases have been notified in
TSN, in comparison to 1462 cases in 2009 and 1270 in 2007.
The main reasons for the rise of notified cases are increasing

BVD-cases
in Germany
2010, TSN
data

2005 2006 2007 2008 2009 2010

SH: 51 651 188 129 88 173
NI 250 231 202 245 152 1186
NW: 51 53 56 64 166 1735
HE: 16 17 18 14 25 186
RP: 5 16 38 58 52 36
BW: 21 38 89 97 133 279
BY: 439 492 613 564 731 921
SL: 1 1 0 1 1 22
BB: 47 25 23 18 21 33
MV: 5 54 8 9 1 3
SN: 14 9 14 19 25 38
ST: 57 33 47 44 38 24
TH: 6 3 3 7 28 75
Ber 1 1 0 1
Bremen 1 0
total: 963 1623 1300 1270 1462 4712
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numbers of tests performed in the regional laboratories
and a higher compliance of notification requirements, at
least in some of the Bundeslaender. Methodical and logistic
efforts have been made to be prepared for the obligatory
investigation of all calves up to the age of 6 months for
BVDV which is the major issue of the program starting in
2011.

Submissions 103
Virus detection | characterization 661
Antibody detection 1568
Licensing [ batch tests 60

Supply of reference material ~ 20

OIE AND NATIONAL REFERENCE
LABORATORY FOR BOVINE,
PORCINE, OVINE AND CAPRINE
BRUCELLOSIS

Melzer, F., Neubauer, H.

Brucellosis is an infectious disease caused by bacteria of the
genus Brucella. Various Brucella species affect sheep, goats,
cattle, pigs, dogs, and several other animals. In Germany,
brucellosis of cattle, pigs, sheep and goats is a notifiable
disease.

The country is officially free from brucellosis of cattle,
sheep and goat.

In 2010 two brucellosis outbreaks in cattle were notified
in Lower Saxony. Diagnosis based on serological positive
results only and was not confirmed by direct detection of
the agent by culture or PCR.

Agent detection 40
Antibody detection 200
Typing and molecular characterization of 36
agent

Licensing [ batch tests 12
Supply of reference material 80
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NATIONAL REFERENCE
LABORATORY FOR BSE

Balkema-Buschmann, A, Fast, C., Eiden, M., Groschup, M.H.

The numbers of confirmed cases of bovine spongiform
encephalopathy (BSE) in cattle have been declining for
several years. While in 2008 and 2009, two BSE cases
each were confirmed in cattle, no BSE case was notified
in Germany in 2010. This confirms the effectiveness of the
protection measurements that were implemented in 2001
(feed ban for animal proteins and fat to mammals, definition
and removal of specified risk materials, extensive testing
using BSE rapid tests). Based on this positive development
the 15 'old' EU member states were able to apply to raise the
testing age for slaughtered cattle and risk animals (fallen
stock and emergency slaughter). This testing age limit was
maintained for 2010.

The tasks of the National Reference Laboratory included
the technical advice and supervision of the 21 federal and
private laboratories that perform the official rapid testing.
For this, another BSE ring trial was performed in 2010.
The excellent results in these laboratories prove the high
diagnostic standard of these rapid test analyses.

In the NRL for BSE, the practical testing in the frame
of the EU wide evaluation and approval (according to
requlation 999/2001) and in the frame of the national
approval (according to the Tierimpfstoffverordnung) of
diagnostic tests was performed and the respective opinions
were elaborated. The Community Reference Laboratory
in Weybridge, UK, relies more and more on the practical
testing in a defined NRL within the European Union and
informs the other NRLs of the result. Thefore, the practical
testing is not necessary any more to be done at the FLI for
a number of testkits. On the other hand, FLI performs the
EU wide batch control for the BioRad TeSeE test, which is
one of the most frequently used test systems (i.e. several
million tests per year). This means a remarkable amount of
additional work, as the volume of tests to be done within
the EU wide approval as defined by the CRL is much higher
than the testing that was done for a national batch release.
Samples displaying a suspect rapid test result are analysed
at the NRL using OIE approved confirmatory methods
(see OIE ,Manual for Diagnostic Tests and Vaccines for
Terrestrial  Animals’). This includes histopathological,
immunohistochemical, or biochemical (OIE SAF-immu-
noblot) methods. The reliability and robustness of these
confirmatory methods at the FLI was verified by the
participation in five ring trials that were organized by the
CRL (2 times per year and test) and by continuous internal
control analyses.

The following investigations were performed at the BSE
National Reference Laboratory in the year 2010:
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Cattle Number

Submissions 7
Positive Confirmation 0

Batch tests 29 national batch releases

+ 12 EU-wide releases

Number of organized 1
national ring trials

Participation in 5
international ring trials

NATIONAL REFERENCE
LABORATORY FOR BUNYAVIRUSES
(I.LE. HANTAVIRUS)

Ulrich, R.G.

Hantaviruses, family Bunyaviridae, are zoonotic pathogens
that are transmitted to humans by persistently infected
rodents. During previous years additional insectivore-
borne hantaviruses have been identified, although their
pathogenicity to human is not known so far. In Europe at
least three rodent-borne hantavirus species pathogenic to
humans are present. In humans, these viruses can cause
a haemorrhagic fever with renal syndrome of different
severity. The majority of human hantavirus infections
recorded in Germany are caused by Puumala virus (PUUV).
Additional hantaviruses in Germany are the Dobrava-
Belgrad-Virus (DOBV) and the Tulavirus (TULV). So far it
is unknown whether hantaviruses can infect and cause
disease in companion animals. For the surveillance of the
hantavirus situation a monitoring of rodent reservoirs is
being performed in the frame of the network "Rodent-
borne pathogens" in collaboration with several partners.
This monitoring is mainly focused on wild-living rodents
from hantavirus outbreak regions in Baden-Wuerttemberg,
Bavaria, Lower Saxony and North-Rhine Westphalia, but
also regions from other federal states. After a serological
screening of blood samples by IgG-ELISAs using homologous
recombinant antigens, lung samples will be studied by RT-
PCR analysis and subsequent sequence determination and
phylogenetic analysis (Table).

Specification Number

Submissions Rodents and other ~ 3.500
small mammals

Pathogen detection  Virus isolation none
RT-PCR 714
Sequence analysis 57

Antibody detection ELISA 1.365

Table: Overview on the diagnostic work of the reference laboratory
during 2010

NATIONAL REFERENCE
LABORATORY OF CAMPYLO-
BACTERIOSIS (THERMOPHILIC
CAMPYLOBACTER)

Hotzel, H.

The National Reference Laboratory of Campylobacteriosis
(thermophilic Campylobacter) was established as a conse-
quence of a government decision of 05 December 2008
published in the Federal Gazette (24.12.2008).
Thermophilic Campylobacter species can be found in
many animal species und humans. Frequently they are the
causative agents of infectious gastroenteritis in humans.
In Germany, human campylobacteriosis is actually more
frequent than salmonellosis.

Also various animal species are carriers of Campylobacter. In
cattle, sheep, other ruminants, pigs, dogs, cats and poultry
the bacteria colonize the gut and are spread by faeces.
Seldom thermophilic Campylobacter species cause disease
in animals. Described are inflammation of the intestinal
tract of juvenile animals, cases of abortions in mammals
and hepatitis in poultry induced by these bacteria.

To grow, thermophilic Campylobacter species need a
micro-aerophilic atmosphere and special culture media.
Identification, differentiation and typing can be done by
biochemical and molecular biological methods. Direct
methods for identification of Campylobacter from different
matrices by molecular biological procedures are available.
In 2010, infections of turkey flocks by thermophilic
campylobacter were investigated. Only Campylobacter
Jjejuni strains were cultivated. In faeces this agent was
exclusively identified by direct identification via PCR
methods. Campylobacter coli could not be found. Isolated
strains were investigated by different molecular biological
methods. Resistance to antibiotic agents was also analyzed.

Examinations for agent detection 530

NATIONAL REFERENCE
LABORATORY FOR CAPRINE
ARTHRITIS/ENCEPHALITIS AND
MAEDI/VISNA

Vahlenkamp, TW., Fichtner, D.

Caprine Arthritis/Encephalitis Virus (CAEV) belongs to the
genus Lentivirus within the family Retroviridae and is the
causative agent of Caprine Arthritis/[Encephalitis (CAE), a
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chronic, progressive disease in goats. CAEV is genetically
and antigenetically closely related to Maedi/Visna Virus
(MW) in sheep. Both viruses have a similar group specific
antigen. The incubation time can be several years. Only
about 30 percent of the infected animals will subsequently
develop clinical signs. Both infections can be transmitted
via milk and virus containing secretions of infected animals.
In Germany, several federal states have introduced control
programs on a voluntary basis. Infections can be detected by
the presence of antibodies against CAEV and MVV by ELISA.
Tissue samples from suspected cases are also investigated
immunohistologically for differential diagnosis in the
laboratory for pathology.

Submissions n
Antibody detection by ELISA 69
Batch tests (ELISA) 5

NATIONAL REFERENCE
LABORATORY FOR CLASSICAL
SWINE FEVER (CSF)

Blome, S., Strebelow, G.

Classical swine fever (CSF) is one of the most important
diseases of pigs with worldwide distribution and high impact
on trade and economy. The disease is notifiable to both the
EU and the OIE (Office International des Epizooties). Within
the EU, prophylactic vaccination was banned in 1990, but
emergency vaccination is among the legal options. CSF is
caused by a small enveloped RNA virus that is grouped into
the genus Pestivirus within the Flaviviridae family. Natural
hosts are only domestic pigs and wild boar. Due to the
variable clinical picture, laboratory diagnosis is of utmost
importance. Duties of the reference laboratory for CSF are
laid down in Annex Il of Council Directive 2001/89/EC and
arise from the Animal Diseases Act.

No cases of CSF were reported in Germany in 2010. In the
framework of confirmatory testing of wild boar samples
from areas with oral vaccination, vaccine virus (C-strain
.Riems") was detected in several samples by a vaccine strain
specific real-time RT-PCR and was confirmed by sequencing.
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Antigen detection:

Domestic pigs 0
Wild boar 47
Antibody detection:

Domestic pigs 4
Wild boar 12

Licensing/ batch tests:

Antibody ELISA 17
Antigen ELISA 6
Conjugates 3
Antibodies 1
Vaccines 2
Real-time RT-PCR Kits 5

NATIONAL REFERENCE
LABORATORY FOR CONTAGIOUS
BOVINE PLEUROPNEUMONIA
(CBPP)

Heller, M., Schubert, E.

CBPP is a notifiable highly contagious respiratory disease of
cattle which causes serious economic losses mainly in sub-
Saharian Africa. The causative agent of CBPP is Mycoplasma
mycoides subsp. mycoides small colony type (MmmSQ).
Mandatory serological methods according the OIE manual
are the complement fixation test and cELISA. Positive
serological results are suspicious for CBPP. Notification
of an outbreak of CBPP requires confirmation either by
cultivation of the agent or the detection of the genome of
MmmSC by PCR.

In the reporting period no suspicious sample was sent in.
Towards the development of a PCR-chip-based pen-side
detection system for CBPP we have designed and tested
successfully two fast PCR assays with subsequent analysis
of PCR-products on a new biochip within in a cooperation
project of the Ferderal Ministry for Education and Research.
With less than one hour from extracted DNA to analysis
results, the hands-on time of the protocol is very short.
Moreover we developed a new TagMan-based real-time
PCR assay comprising the amplification of two independent
targets, lppQ and a gene coding an uncharacterized
lipoprotein, and an internal exogenous amplification control
in a multiplex reaction. The detection limit is 10 fg per PCR
reaction equivalent to 10 Mycoplasma genomes.

As the years before, the NRL had to update the "Manual
of Epizootic Diseases” (chapter CBPP) in context of the
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convened task force "Control of Epizootic Diseases” The
annual meeting of our CPBB group took place in Sababurg
near Kassel in June 2010.

Typing and molecular characterization of 498
agent

Licensing and batch tests 3/5
Supply of reference material 32

NATIONAL REFERENCE
LABORATORY FOR CONTAGIOUS
EQUINE METRITIS

Melzer, F.,, Rassbach, A.

Contagious Equine Metritis (CEM) is a highly contagious
venereal infectious disease of horses caused by the
bacterium Taylorella (T) equigenitalis. CEM can be
transmitted directly during natural sexual intercourse,
during artificial insemination or by fomites. An infection
of mares can have a devastating effect on reproductive
efficiency. Definitive diagnosis is only possible by isolation
of the causative organism from swabs taken from the cervix
and the clitoris of the mare or from the penis of the stallion.
Recently, Polymerase chain reaction (PCR) based methods
became more important and are evaluated to have the same
sensitivity as cultur. PCR is still not recommended for export
examination.

5infected horses out of 5 stables are reported in Germany in
2010 based on isolation and identification of T equigenitalis.

Examination for agent detection 2
Typing and molecular characterization of 2
agent

NATIONAL REFERENCE
LABORATORY FOR CRIMEAN-
CONGO HAEMORRHAGIC FEVER
(CCHV)

Balkema-Buschmann, M., Groschup, M.H.

Crimean-Congo haemorrhagic Fever Virus (CCHFV) belongs
to the family of Bunyaviridae within the genus Nairovirus.

This arbovirus carries an RNA genome of 80-120nm which
is encapsulated by a helical capsid. The genome is divided
into three segments in negative orientation. The viral RNA
codes for four different proteins: The surface proteins Gn
and Gc, the polymerase and the nucleocapsid protein (N
protein) that is associated with the RNA.

The transmission to animals and to man occurs via ticks, or
by direct contact to blood or other body fluids of infected
animals or humans. The incubation time is one to six days.
Transmission by direct contact with blood of body fluids
may manifest starting five days after the infection.

At the NRL of the FLI, no diagnostic investigations were
performed in 2010, because the facilities for working under
BSL4 conditions are not yet available. This will be the
case in the new facility of the FLI starting from 2012. In
the meantime, qRT-PCR methods were established for the
detection of the genome of this agent. Experiments for the
expression of the N protein of CCHFV in yeast or bacterial
cells were also initiated. These recombinant proteins will be
used as a basis for the serological diagnostics in the future
and will enable the detection of antibodies in the serum of
humans and animals.

NATIONAL REFERENCE
LABORATORY FOR CRUSTACEAN
DISEASES

Fischer, U., Bergmann, S. M.

The National Reference Laboratory (NRL) for Crustacean
Diseases has to establish, coordinate and ensure proper
diagnosis of the three notifiable crustacean diseases White
Spot Disease, Taura syndrom and Yellowhead disease based
on European (COUNCIL DIRECTIVE 2006/88/EC of 24 October
2006 on animal health requirements for aquaculture
animals and products thereof, and on the prevention and
control of certain diseases in aquatic animals) and German
(Fischseuchenverordnung und Verordnung zur Anderung
der Verordnung Uber an zeigepflichtige Tierseuchen vom
24. November 2008 (BGBI. | S. 2315) legislation. The NRL for
Crustacean Diseases receives support from the Community
Reference Laboratory (CRL) in Weymouth. Considering
that only 13 crustacean farms are currently registered in
Germany in which European crayfish (Astacus astacus),
signal crayfish (Pacifastacus leniusculus) and spinycheek
crayfish (Orconectes limosus) are cultured crustacean
diseases do not play a major role when compared to other
notifiable animal diseases. In a global sense, however,
crustacean diseases are of high economic importance and
German politicians and stakeholders currently discuss the
use of warm water from power stations for commercial
shrimp farming in Germany. In addition, shrimp that are
used as fishing baits represent a considerable risk for wild
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crustaceans and crustacean farms directly connected to
those water systems.

The NRL for Crustacean Diseases has established the
diagnostic tests suggested by the OIE and elaborated
by the CRL. In autumn 2010, a workshop on crustacean
disease diagnostics was organized by the CRL. Before that
workshop, the FLI has successfully participated in a first
Europe-wide ring trial. The methods provided by the CRL
will then be introduced to the German states diagnostic
laboratories, preferably in those states where crustacean
farms are present.

NATIONAL REFERENCE
LABORATORY FOR DOURINE

Moser, I.

Dourine is a classical venereal disease of equines mostly
with chronic character caused by the protozoal parasite
Trypanosoma (T.) equiperdum. Dourine is a notifiable
disease and has been eradicated in Germany for many
years. In order to maintain the status of freedom of disease,
imported animals and breeding animals brought up in the
country are tested for specific antibodies using complement
fixation test (CFT; prescribed by OIE) since the detection of
the causative agent is normally not successful except in the
acutestage of disease. The close relationship of T equiperdum
with T evansi, the causative agent of Surra in camelids and
equines, may cause cross reactions in serological tests. T.
evansi causing similar symptoms in horses as T evansi,
however, does not belong to the agents causing a notifiable
disease. T. evansi is present in tropical regions (North Africa,
Middle East, Asia, Latin America) and is transmitted by
tabanids. Recent molecular investigations indicate that T
equiperdum is not a separate species but belongs to the
taxon of T evansi. Due to the close relationship of the
pathogens and the similarity of the symptoms it seems
reasonable to stop dividing the pathogens into a notifiable
(T equiperdum) and a non-notifiable (7. evansi) one and
to define that dourine is caused by trypanosomes of the
species T. equiperdum / T. evansi and therefore to control
both pathogens. The quality of dourine diagnostics of the
reference laboratory was confirmed by participating in an
international ring trial.

Examination for agent detection 17

Examination for antibody detection 2
Complement fixation reaction (OIE
recommendation)

Licensing and batch control 2

Supply of reference material 84
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NATIONAL REFERENCE
LABORATORY FOR
ECHINOCOCCOSIS

Conraths, FJ., Schwarz, S., Sutor, A.

Human infections with the larval stage of the small fox
tapeworm E. multilocularis are regarded as one of the most
dangerous parasitic zoonoses in Central Europe.

Since the 9™ November of 2004 infections of animals
with Echinococcus spp. are notifiable in Germany. E
multilocularis infected definitive hosts (Canidae, also
Felidae; in Europe mostly the red fox, but more and more
also the raccoon dog) harbor a few up to some 100,000
sexually mature, 1-3 mm sized tapeworms in their small
intestines and excrete eggs with their feces. In the ground-
covering vegetation, the eggs stay infectious for several
months. Regular intermediate hosts are rodents, which get
infected by the oral ingestion of tape worm eggs and in
most cases larval stages are found in their liver. The life
cycle of the parasite is completed by the predator-prey-
relation of the definitive and intermediate hosts. Humans
represent dead-end intermediate hosts.

Samples (red fox, raccoon dog) 1,427
Investigated individuals (until 31.12.2010) 853
Positive samples 85
Ring trial (proficiency testing) 1

OIE AND NATIONAL REFERENCE
LABORATORY FOR ENZOOTIC
BOVINE LEUCOSIS

Vahlenkamp, TW., Fichtner, D.

Bovine leukemia virus (BLV) belongs within the family
Retroviridae to the genus Delta-Retrovirus and is the
causative agent of enzootic bovine leucosis (EBL) in cattle.
The virus persists predominantly in B-lymphocytes and in
parts in CD4+ and CD8+ T-lymphocytes. Three stages of
the infection can be distinguished clinically: inapparent
infection, persistent lymphocytosis and tumour phase. The
prevalence of EBL has decreased in many European Countries
due to successful serological screening programmes using
ELISA and agar gel-immunodiffusion tests. The infection,
however, is still present in Portugal, Hungary, Bulgaria,
Rumania, Greece, Estonia, Latvia, Lithuania, and in some
regions of Italy and Poland. Outside the EU, the disease is
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of economical importance in Eastern Europe, Asia, Australia,
North- and South-America. In these countries the rate of
infected cattle on a farm can reach up to 60 percent.

Submissions 53
Detection by PCR 29
Detection of antibodies by: ELISA 137
AGID 10
Batch tests:  ELISA 4
AGID 5
Shipment of reference serum EO5 to 14

different countries

National ring trial 1

NATIONAL REFERENCE
LABORATORY FOR EQUINE
ENCEPHALOMYELITIS VIRUS

Keller, M., Groschup, M.H.

In the national reference laboratory for equine encephalitis
diseases caused by the Venezuelan equine encephalitis virus
(VEEV), the Eastern equine encephalitis virus (EEEV) and the
Western equine encephalitis virus (WEEV) are investigated.
These arboviruses belong to the genus Alphavirus of the
virus family Togoviridae. The ecological reservoir for
these viruses is build by birds and in the case of VEEV by
asymptomatic infected small mammalians. However, if the
virus is distributed by arthropods of different species to
horses and humans, which are so called dead-end-hosts,
the disease can lead to a fatal outcome.

At the national reference laboratory different molecular
biological and biochemical methods are used to identify
and differentiate these notifiable diseases. During the acute
viremic phase of the diseases the detection of viral genome
in samples derived from parts of the central nervous system
is possible using a nested RT-PCR with primer specific for
the individual virus. In addition to this quantitative RT-PCRs
(QRT-PCRs) have been established. Enabling us to make
conclusions about a seroconversion of a possible infected
organism two ELISA assay systems for EEEV and VEEV have
been established. On one hand an IgM-ELISA based on
the method used at the OIE reference laboratory in Ames/
lowa has been developed. This assay allows us to detect an
acute viral infection in horses by VEEV and EEEV. On the
other hand a competitive ELISA allowing the detection of
a seroconversion in different species has been developed.
Both ELISA assays have been used to test horse sera from

different parts of Germany. As expected we have not found
any positive result. The validation of these methods using a
panel of positive and negative sera whose status has already
been determined by other methods (e.g. PRNT) and the
establishment of similar ELISA systems for the detection of
WEEV are topics of recent work. Furthermore ELISA systems
based on recombinant viral envelope proteins are under
current development.

In the year 2010, one blood sample has been submitted to
the NRL. This has been sent to the OIE reference laboratory
in Ames/lowa as agreed. There the sample has been found to
be negative. With the above mentioned ELISA and qRT-PCR
test systems this result could be reproduced at the FLI.

NATIONAL REFERENCE
LABORATORY FOR EQUINE
INFECTIOUS ANEMIA

Koénig, P.

Equine infectious anemia (EIA) is a worldwide distributed
viral disease of equids (horse, pony, donkey, mule, zebra).
EIAV, a member of the retrovirus family, causes a lifelong
persisting infection. EIA is classified as notifiable disease
and regulated in Germany by the ,Verordnung zum Schutz
gegen die ansteckende Blutarmut der Einhufer” (2010,
BGBI. | Nr. 49 S. 1326) which implicates culling of infected
animals.

Between 1966 and 2005 only single outbreaks were
registered in Germany. Since 2006 the occurrence of the
disease is increasing. Alone in the year 2010, 27 cases resp.
outbreaks were registered. Most of the cases were discovered
in the course of tracing back horses from Romania that were
partially imported without officially required documents
(health certificates, identification papers).

Specification Number

Diagnostic submissions 58
Virus [ genome detection  RT-/ PCR 22
(samples)

Antibody detection AGID (2 226
(reactions) manufacturers) 222
ELISA (2 manufacturers)

Licensing | batch release

Supply of reference 4

material

Proficiency test: 1

participation
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NATIONAL REFERENCE
LABORATORY FOR FILOVIRUSES
(MARBURG/EBOLA)

Groschup, M. H., Balkema-Buschmann, A.

The FLI harbours the NRL for Filovirus infections (Marburg/
Ebola) in animals. At present, no facilities are available at
the FLI to be able to work with these agents under BSL4
conditions. This will however be the case in the new facility
of the FLI. In the meantime, qRT-PCR methods for the
detection of this agent were established and a scientific
cooperation with the Bernhard-Nocht-Institut (Hamburg)
and the CFIA (Winnipeg, Canada) were initiated, so that
diagnostic requests can be answered within this cooperation.

NATIONAL REFERENCE
LABORATORIES FOR FISH
DISEASES: VHS, IHN, ISA, KHVD,
EHN UND EUS

Fichtner, D., Bergmann, S. M., Kotterba, G. and Schiitze, H.

The National Reference Laboratories (NRLs) for Fish Diseases
are responsible for coordination and confirmation of the
diagnosis of viral fish diseases, primarily epidemics, based
on the German ,Fischseuchenverordnung und Verordnung
zur Anderung der Verordnung (ber anzeigepflichtige
Tierseuchen vom 24. November 2008" (Regulation on Fish
Diseases and notification duties) and on the legislation of
the European Union (Commission Decision (CD) 2006/88/
EG). Notifiable non-exotic fish diseases in Germany
are Viral Haemorrhagic Septicaemia (VHS), Infectious
Haematopoietic Necrosis (IHN) and Infectious Salmon
Anaemia (ISA), three salmonid diseases, and one cyprinid
disease: Koi Herpesvirus (KHV) disease (KHVD). Exotic for
the EU are Epizootic Haematopoietic Necrosis (EHN)" and
Epizootic Ulcerative Syndrome EUS.

In 2010, in total 45 times samples were sent to the NRLs
for virus isolation, identification and genome detection or
genome analysis (see table).

In 2010, 24 new VHS and 5 IHN outbreaks were registered
in TSN (Tierseuchen-Nachrichten-System). According to CD
2006/88/EC, molecular epidemiology on German VHS and
IHNV isolates was carried out.

KHV caused heavy losses in cultured carp and koi (Cyprinus
carpio) in Germany in 2010. Totally 110 new KHVD outbreaks
(10 in aquacultured carps including 1 case with other
cyprinids involved, 100 in ornamental koi) were registered.
Also highly sensitive new methods for detection of KHV
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were established (real-time PCR, semi-nested PCR, duplex
PCR). Additionally, investigations were undertaken for the
detection of antibodies against KHV in carp sera by ELISA
and serum neutralization assay (SNT). While antibody cross-
reactions with KHV antigen occurred in ELISA with sera
obtained from fish infected with carp pox virus, only a
homologous reaction could be observed by SNT.

With regard to ISA Germany was declared free from the
disease by the EU commission.

Diagnostic methods for detection of EHN and EUV were
established and validated. Germany was declared free of
EHN and EUS.

During the annual meeting of the NRLs, in March 2010 in
Copenhagen, Denmark, the German NRLs presented data on
investigated samples but also on epidemiology, diagnostics
and combat against VHS, IHN, KHVD, ISA and SVC.

Results of the investigation of samples sent to the National
Reference Laboratories in 2010

action details total
Number 54 trout, 642x carp, 72x koi, 815
of samples 10x eel, 23x sturgeon, 10x
received turbott, 2x rudd, 1x tench,
1x sheatfish
Number of 30x VHSV, 7x IHNV, 46x 379

KHV, 165x antibodies from
carp, 156x carp pox virus
antibodies from carp, 9x
HVA, 1x Eel picornavirus,
7x Sturgeon herpesvirus, 3x
Turbot herpesvirus, 1x PFRV

agents detected

Batch control Mab against ISAV 1
Supply of VHSV, IHNV, IPNV, SVCV, 45
reference KHV, HVA, ECV, KHV-DNA,
materials ECV-DNA, LCDV-DNA, KPo-

V-DNA, GHV- DNA, CCV-
DNA, SHV- DNA, Ass- DNA,
SDV-RNA, SVCV-RNA, ISAV-
RNA, IPNV antiserum

Ring trials (EU)  Identification and 10
genotyping of IHNV, VHSV  samples
and EHN;

Identification of ISAV and
KHV

KPoV carp pox virus; PFR Pike fry rhabdovirus; IPNV
Infectious Pancreatic Necrosis Virus; ECV European Catfish
Virus; HVA Herpesvirus anguillae | eel herpesvirus, SDV
Sleeping Disease Virus, GHV Goldfish herpesvirus, CCV
Channel Catfish Herpesvirus, SHV Sturgeon Herpesvirus, Ass
Aeromonas salmonicida, ISAV Infectious Salmon Anemia
Virus.
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NATIONAL REFERENCE
LABORATORY FOR FOOT-
AND-MOUTH DISEASE, SWINE
VESICULAR DISEASE AND
VESICULAR STOMATITIS

Haas, B.

Foot-and-mouth disease (FMD) is a highly contagious
disease of cloven-hoofed animals and occurs in many non-
European countries, in particular in Turkey as well as in
parts of Asia, Africa and South America.

The disease is characterised by high fever that declines
rapidly after two or three days and the development of
vesicles and erosions inside the mouth and on the feet.
For adult animals, the disease usually is not fatal, but the
animals may suffer weight loss from which they do not
recover for several months and in cows, milk production
can decline significantly. In young animals, there may be
a high mortality due to myocarditis. Due to its potentially
catastrophic effects, FMD still is one of the most important
animal diseases. The extreme contagiousness of the
disease requires comprehensive movement restrictions and
stamping out measures to control an outbreak, causing
high economic losses. Due to the liberalisation of trade and
travel, the disease may be reintroduced into Europe at any
time. The national reference laboratory for FMD is combined
with the reference laboratories for swine vesicular disease
and vesicular stomatitis, which are both important as a
differential diagnosis.

The most important task of the national reference laboratory
for FMD, which also covers SVD and vesicular stomatitis,
is the immediate laboratory investigation of suspect
cases. In case of an outbreak, the isolated virus has to be
characterized in order be able to recommend an appropriate
vaccine. When the outbreak has been brought under control,
serological investigations have to support decisions on the
lifting of restrictions. Other tasks of the laboratory are
investigations in connection with the import and export of
animals and the testing of vaccines and diagnostic kits. The
reference laboratory also provides scientific support for the
registration of vaccines and diagnostic tests for Germany
and gives advice on the improvement of disease control
regulations.

FMD/SVD-suspect cases and DD submissions 14
Samples, total 77
FMD (Import/Export/Status), Serology 66
SVD (Import/Export/Status), Serology 322
Vesicular stomatitis (Import/Export), Serology: 427
Licensing [ batch tests 2

Ring trials (FMD-Serology for regional labs) 1

OIE AND NATIONAL REFERENCE
LABORATORY FOR GLANDERS

Elschner, M., Neubauer, H.

Glanders (Malleus), caused by the bacterium Burkholderia
mallei, is an acute, chronic or latent notifiable infectious
disease of solipeds which has zoonotic potential. The disease
is endemic in parts of Asia and South America. In Western
Europe it is considered eradicated. Germany has been free
from the disease since 1956. Especially donkeys and mules
are susceptible. B. mallei is excreted by infected animals
with all body secretions. Transmission occurs exclusively
horizontally by direct or indirect contact with infected
animals or contaminated objects. Glanders occurs in a
cutaneous, nasal or pulmonary form. Based on Commission
Decision 93/197/EEC on animal health conditions and
veterinary certification for imports of registered equidae
and equidae for breeding and production serological
investigations by CFT are required for equids from certain
third countries. Main tasks of the Reference Laboratory
are the support of the veterinary laboratories of the
federal states by confirmation tests in case of positive CFT
results and the licensing and batch testing of diagnostics.
In the frame of the OIE reference laboratory we support
the international laboratories by confirmation tests and
we organise laboratory training courses in diagnosis of
glanders.

Examination for agent detection 48
Examination for detection of antibodies 832
Typing and molecular characterisation of 14
agent

Licensing [ batch tests 2

Supply of reference material 9

NATIONAL REFERENCE
LABORATORY FOR JAPANESE
ENCEPHALITIS VIRUS (JEV)

Ziegler, U., Groschup, M.H.

The Japanese encephalitis virus (JEV), like Dengue-Virus,
Yellow fever virus or West Nile fever virus, belongs to the
family of Flaviviruses. The genome consists of a single-
stranded plus-strand RNA with a size of 11 kb (kilobases).
The RNA encodes for 3 structural proteins (capsid-,
membrane- and envelope protein) and 7 non-structural
proteins (enzymes). The virus can be found in Japan, but
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also in all temperate and tropical zones of south-east Asia
where 30,000 to 50,000 human cases are reported each
year. Main focuses are rural regions with rice production
and pig-breeding, but there are also infections in urban
regions of developed Asian countries. Like most arboviruses,
Japanese encephalitis is spread by infected mosquitoes.
However, a direct transmission between humans is not
possible. Domestic animals like horses, pigs and dogs can be
infected by the virus, too. More than 95 per cent of human
infections proceed without any clinical symptoms, 5 per
cent of the cases develop encephalitis (very often with late
neurological sequelae) whereof each 200 case end fatal.
The NRL could get further diagnostic serum samples from
3 horses with JEV antibodies from different co-operation
partners. This reference material in the first instance should
be used for serological specificity controls with other
Flaviviruses (e.g. WNV), but perspectively the serum samples
should also be investigated with serological methods to
detect JEV antibodies. At present a neutralization assay is
being established. Since 2009 a quantitative real-time RT-
PCR assay is used at the NRL.

NATIONAL REFERENCE
LABORATORY FOR MOLLUSC
DISEASES (NRL-MO)

Bergmann, S. M. and Fichtner, D.

The task of the NRL-Mo is to coordinate the diagnosis of
mollusc diseases based on national legislation (Fischseu-
chenverordnung und Verordnung zur Anderung der Verord-
nung tber anzeigepflichtige Tierseuchen vom 24. November
2008) and Council Directive 2006/88/EC.

Notifiable non-exotic diseases inside the EU are Bonamiosis
(Bonamia ostrea) and Marteiliosis (Marteilia refringens).
Infection caused by the parasites and their varieties
Bonamia exitiosa, Perkinsus marinus or Mikrocytos mackini
are exotic to EU. These diseases are recognized in Australia,
USA and Europe and USA, respectively.

Diagnostic procedure are based mainly on the histological
examination of smears and paraffin sections after hema-
color® and or HE staining, respectively. Additionally the
community reference laboratory in La Tremblade (France)
developed and provided PCRs, in-situ hybridizations and
further accredited detection techniques for these parasites.
The NRL-Mo took successfully part in a molecular based
ring trial.

In 2010, 3 (slides, blue mussels, prepared tissue materials)
samples were investigated. In histological suspected samples
obtained from the German Wadden Sea, no notifiable
parasites were present in blue mussels (Mytilus edulis).
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Number of samples received 3

Agent detection (histology) 5x suspected

Marteilia refringes
DNA detection by PCR 0
Ring trial 1

O.I.E. AND NATIONAL REFERENCE
LABORATORY FOR NEWCASTLE
DISEASE (ND)

Grund, C.

38 of 63 samples were confirmed as APMV-1.

Newcastle disease is a highly contagious infectious disease
of poultry, caused by avian paramyxovirus-1 (APMV-1) or
synonymous Newcastle disease virus (NDV). In the year
2010, ND-outbreaks were reported to the O.I.E. from 50 of
the 133 listed countries. In Germany, one ND-outbreak was
recorded in a holding keeping of feral pigeons and quails.
At the NRL ND a total of 32 samples were sent in from
national diagnostic laboratories for testing. A total of 27
samples were confirmed as APMV-1. The majority of the
APMV-1 isolates were derived from hobby pigeons (21) and
were classified as pigeon type Paramyxovirus (PPMV-1). In
addition, an APMV-1 isolate was characterized as PPMV-
1. NDV vaccine strains were identified in samples from
chickens (2) and turkeys (2). One sample derived from a
wild duck (Mallards, Anas platyrhynchos) was identified to
contain APMV-1.

Samples 32
[dentification of AMPV-1 27
Identification of other AMPV serotypes: 0
Supply of reference material 15
Ring trials 0

NATIONAL REFERENCE
LABORATORY FOR NIPAH- AND
HENDRA-VIRUS

Balkema-Buschmann, A., Eiden, M. Groschup, M. H.

Infections with the Hendra virus and the Nipah virus have
been identified in the 1990ies for the first time as the
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cause of respiratory and neurological disease in a number
of animal species and in man. Flying foxes (fruits bats) of
the species Pteropus represent the natural reservoir of both
agents.

In 1994, Hendra virus caused for the first time severe
respiratory disease in horses, leading initially to the death
of 14 horses and their trainer in Brisbane, Australia. Seven
humans (trainers and veterinarians) have been infected
to date after contact with infected horses, four of these
patients have died.

Between September 1998 and April 1999 the Nipah
virus spread unnoticed as the cause of a respiratory
and encephalitic infection in pigs in Malaysia and was
then observed as fatal encephalitis in man. More than 1
million pigs were destroyed during the disease control
measurements in Malaysia. Besides that, fatal infections
in man are observed every year in Bangladesh and India
that get infected by the contact to secretions of excrements
of flying foxes or rats. Taken together more than 400
Nipah virus infections in man were notified, out of which
approximately 50% were fatal.

In order to be able to analyse samples from export animals
or from suspect animals, a real time RT-PCR protocol (Wang
et al, 2001) was established at the NRL for the detection
of Nipah or Hendra virus RNA. Furthermore, a cooperation
with the Australian Reference Laboratory at the CSIRO in
Geelong was initiated. In the frame of this cooperation, the
German NRL was supplied with an ELISA test, to be able to
detect antibodies against Hendra virus in horses that are
determined for the export into certain regions, or in suspect
horses.

Given the fact that the diagnostic methods have not yet
been accredited at the NRL, no diagnostic analyses have
been performed in 2010. The NRL has been contacted
in one case where race horses that were going to be
exported to Thailand should be certified to be free from
antibodies against Hendra virus. After discussion with
the responsible authorities in Germany and Thailand, the
analysis was abandoned because this infection has never
been diagnosed within the European Union and because
this analysis can so far only be performed at the Australian
NRL. After establishing the aforementioned methods, the
NRL participated in a ring trial organized by the Australian
NRL so that for the first time in Europe, a laboratory for the
analysis of such samples can be approved.

NATIONAL REFERENCE
LABORATORY FOR
PARATUBERCULOSIS

Kohler, H., Mobius, P.

Diagnosis of paratuberculosis, a chronic, incurable
intestinal inflammation of ruminants, is routinely done
by cultural detection of the causative agent in faeces and
organ samples, detection of the Mycobacterium avium
subsp. paratuberculosis (MAP) genome or indirectly by
measurement of specific antibodies in serum or milk. The
national reference laboratory is engaged in the quality
assurance of current diagnostic procedures by proficiency
testing and validation of diagnostic tests in the course of
licensing and batch release. In addition, novel diagnostic
tests are evaluated and implemented in routine diagnosis in
the state veterinary laboratories.

Since 2010, four commercial ELISA tests for the detection of
antibodies against MAP have been approved (Paratub. S and
Paratub. B, Institut Pourquier; ID Screen Paratuberculosis
Indirect, Firma ID Vet; CATTLETYPE MAP Ab, Labor Diagnostik
Leipzig; PARACHEK 2, Prionics).

Examination for agent detection 204
Examination for detection of antibodies 10
Typing and molecular characterization of 28
agent

Licensing [ batch tests 1/9
Supply of reference material 2

NATIONAL REFERENCE
LABORATORY FOR PSITTACOSIS
AND OIE REFERENCE LABORATORY
FOR CHLAMYDIOSIS

Sachse, K., Schubert, E.

An infection in birds with Chlamydophila (C.) psittaci, the
causative agent of psittacosis, can take an acute, protracted,
chronic or subclinical course. Usually, respiratory symptoms
and/or signs of conjunctivitis, coryza, cough or dyspnoea
will develop. Latently infected animals may intermittently
shed the pathogen over years without getting diseased.
Transmission of C. psittaci to humans usually occurs
through dust and droplet infection, as well as contact to
infected animals.
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Detection of the agent by cell culture is only done by
specialised laboratories. Commercial antigen ELISA tests
for C. psittaci are not available at present. Validated real-
time PCR tests are being used, which are equally specific
and often more sensitive than culture. Robustness and
reproducibility of detection assays for Chlamydiaceae and
C. psittaci have been confirmed once more in a ring trial
involving 29 laboratories and organized by the NRL.
Suspected psittacosis samples processed at the NRL were
in part submitted by regional diagnostic centres for
clarification. In addition, the diagnostic testing for a field
study on the occurrence of chlamydiae in urban pigeons has
been conducted by the NRL

Examination for agent detection 557
Suspected cases of psittacosis

Examination for detection of antibodies 7396
diagnostic samples (Chlamydiaceae)

Typing and molecular characterisation of 71
agent (Cultivation in cell culture)

Licensing [ batch tests 1/2
Supply of reference material 56 /6

(DNA [ stock cultures)

NATIONAL REFERENCE
LABORATORY FOR Q FEVER
(COXIELLA BURNETII)

Henning, K.

The etiological agent of Q fever is Coxiella (C.) burnetii, a
gramnegative, obligate intracellular bacterium that causes
abortion in cattle, sheep and goat. It is shed in large
quantities with the placenta and lochial fluid. In Germany,
Q fever is a notifiable disease. Also humans can be infected
through contaminated aerosols or dusts (zoonosis). The
laboratory is routinely using the following diagnostic tests
for Q fever: staining methods, isolation of Coxiella burnetii
using cell culture methods, and the Polymerase Chain
Reaction (PCR). For serology the indirect ELISA is used.
Notifiable as a case of Q fever are only such cases where the
agent was detected by direct methods.
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Number of samples in 2010 4852

- investigation by direct methods 71
(PCR, isolation)

- serology (ELISA) 164

Batch testing 3

Additionally to this number of samples the laboratory
received 5957 serum samples for an epidemiological study.
These sera are still under investigation.

WHO COLLABORATING CENTRE
FOR RABIES SURVEILLANCE AND
RESEARCH; OIE- AND NATIONAL
REFERENCE LABORATORY FOR
RABIES

Miller, T., Freuling, C.

Rabies is caused by negative strand RNA viruses belonging
to the genus Lyssavirus of the family Rhabdoviridae. Four
of the 12 known ICTV recognized species of lyssaviruses
including rabies virus (RABV), the European bat lyssaviruses
type 1 & 2 (EBLV-1 &-2) and presumably West Caucasian
Bat Lyssavirus (WCBV) occur in Europe with carnivores
and bats as the principle virus reservoirs, respectively. As
many other West-European countries Germany has been
officially recognized as free from classical rabies since 2008.
The duties of the OIE- und national reference laboratory
(NRL) for Rabies are derived from the German Ordinance
on Rabies Control (Tollwut-Verordnung) of 11 April 2001
(BGBI. I 2001 S. 598) in connection with a decision of the
German Ministry of Nutrition, Agriculture and Consumer
Protection of 08 July 1997, and a decision of the World
Organisation of Animal Health (OIE, 1992). In 2008, the FLI
was re-designated as WHO Collaborating Centre for Rabies
Surveillance and Research for a period 4 years. Terms of
reference are laid down in the re-designation letter of the
WHO of 16 July 2008.

Submissions (reference samples) 460
for virus detection 13
for antibody detection 347
Licensing [ batch tests 5

Supply of reference material
Ring trials 5
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NATIONAL REFERENCE
LABORATORY FOR RIFT VALLEY
FEVER VIRUS

Balkema-Buschmann, A., Eiden, M., Groschup, M. H.

Rift-Valley-Fever Virus (RVFV) belongs to the family of
Bunyaviridae, genus Phlebovirus, and only occurs in one
serotype. The agent, which has so far only been detected
in Africa and on the Arabian peninsula, is transmitted by
mosquitoes of the genera Aedes and Culex and may lead
to peracute disease in man and animals. Certain climatic
conditions may facilitate the propagation of the vector,
resulting in an increase of RVFV infections. Hemorrhagic
fever and profound liver damage are the characteristics
of the disease. Ruminant species (sheep, goat, cattle) are
most susceptible, the infection shows in high abortion
rates and a high mortality in the newborn offspring. Older,
non-pregnant animals display a certain resistance to the
infection. Abortion rates in camels and water buffalo are
comparable to those in cattle.

Humans get infected with RVF virus by contact to meat
or milk of infected animals, or by mosquito bites. At the
NRL, the diagnostic methods for the detection of a RVFV
infection were established and optimized in 2010. The real
time RT-PCR protocols for the detection of nucleic acids of
the M-segment (Drosten et al., 2002) or the S-segment (Bird
et al., 2007) had already lead to satisfying results in the
preceeding year. In contrast, the establishment of the in the
beginning only commercially available ELISA test kit (BDSL)
did not result in satisfactory results. These ELISA test for the
detection of IgM and IgG antibodies or of the antigen in the
serum of suspect animals was used in huge amounts during
a RVFV outbreak in South Africa in 2010 and was therefore
not available. Later during the year, a second manufacturer
was able to offer an ELISA test system which according to
our own experience is able to detect antibodies against
RVFV in a variety of different species much more reliably.
In order to reduce the dependency on commercial test
systems, an ‘in-house' ELISA system was elaborated, using
recombinant antigens and corresponding antisera, both
developed at the NRL (N, G1, G2 proteins). Preliminary
results are promising. In order to enable a substantiated
validation of these tests, cooperations with different
institutes in Africa have been initiated (Tanzania, Senegal,
South Africa, Ethiopia), including project related scientific
collaborations. In 2010, no diagnostic investigations were
performed at the NRL.

NATIONAL REFERENCE
LABORATORY FOR
SALMONELLOSIS IN CATTLE

Methner, U.

Salmonellosis in cattle is, depending on the causative
Salmonella serovar, an acute, chronic or symptom-free
infectious disease, which mostly affects calves and cows at
the time of calving. The disease is characterised by clinical
signs like diarrhoea with cases of death, bronchopneumonia,
arthritis and abortion after month 7 of gestation. The
serovars Salmonella Typhimurium and Salmonella Dublin
cause about 70%-80% of all outbreaks of salmonellosis in
cattle in Germany officially confirmed by the competent
authority. Salmonella Abortus-bovis, Salmonella Enteritidis
and a number other serovars are responsible for ca. 20%-
30% of all outbreaks. The annual Animal Health Reports of
the FLI give an overview of the epidemiological situation on
salmonellosis in cattle in Germany.

Overview on diagnostic work at the National Reference
Laboratory in 2010:

Reference samples 64
Samples for agent detection 421
Licensing [ batch tests 424
Supply of reference material 3
Ring trials Participation 2
Consultations 25

NATIONAL REFERENCE
LABORATORY FOR SCRAPIE

Hoffmann, C., Balkema-Buschmann, A., Eiden, M.,
Groschup, M. H.

In the year 2010, twelve scrapie outbreaks were diagnosed
in sheep. These were all atypical scrapie, with the exception
of one classical scrapie case. In one of the flocks affected
with atypical scrapie, a secondary case was diagnosed
three months later. Since the implementation of the active
official TSE surveillance programme for small ruminants in
2002, 310 scrapie cases in sheep and no case in goats were
diagnosed. The NRL accompanied the rapid testing in the
regional laboratories by technical advice of the 19 federal
and private rapid test laboratories, by practical analyses,
and by batch control of the applied rapid tests. Moreover,
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the performance of the regional laboratories was supervised
in a ring trial using encoded samples.

Samples displaying suspect results in the rapid test were
furtheranalysed at the NRLusing OlE approved confirmatory
methods. Furthermore, the one classical scrapie case was
analysed according to regulation EC 214/2005, using the
so-called FLI-test, one of the EU-approved tests for the
discrimination between scrapie and BSE in small ruminants.
Based on the knowledge concerning the genetic scrapie
resistance and its impact on the control and eradication
of this disease, the genotype of all TSE positive cases was
determined by Agrobiogen in Hilgertshausen, Germany. The
genotypes of the respective animals were forwarded to the
Federal authorities.

The NRL was again in close scientific contact with the NRLs
of other EU member states and with the CRL at the VLA in
Weybridge. This included the active cooperation in the so-
called Strain-Typing-Expert Group (STEG) of the CRL.

Small ruminants (only sheep) Number

Submissions 25
Positive Confirmation 12
Atypical scrapie 1n=*
Classical scrapie 1
Batch tests 9
Number of organized national ring trials 1
Participation in international ring trials 6

*

two cases in the same flock

listed are only the batch releases for tests that have
been approved for the surveillance of small ruminants.
Tests systems approved for the surveillance of cattle
and small ruminant samples are listed among the cattle
tests.

*%

NATIONAL REFERENCE
LABORATORY FOR TICK-BORNE
DISEASES

Siss, J., Klaus, C.

The National Reference Laboratory for Tick-borne Diseases
(NRL-ZGK) conducts investigations on the biology and
population dynamics of the tick as vector as well as on tick-
borne diseases with emphasis on tick-borne encephalitis
(TBE) as the most important viral tick-borne disease and
Lyme Borreliosis (LB) as the most important bacterial tick-
borne disease in Germany. Other tick-borne diseases are
e.g. babesiosis, anaplasmosis and other rickettsioses whose
significance is still considered to be limited. In addition to
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the known human diseases, TBE may also occur in dogs,
horses and monkeys with a similar clinical picture. Sheep,
goats and cattle may excrete the virus with the milk after
exposure to tick bites without developing clinical signs. In
humans, consumption of this non-pasteurized milk may
cause the so-called alimentary TBE. The clinical signs are
identical with those of TBE caused by tick bite exposure.
TBEV specific antibodies can be determined in sera of these
animals over a longer period.

Clinical disease caused by Borrelia burgdorferi s.l. as the
causative agent of LB is common in humans as well as in
horses, cattle and dogs. The significance of LB in sheep,
goats and cats has not been established. Birds may act as
reservoir hosts for Borrelia burgdorferi, cases of clinical
disease have not been detected so far.

The NRL-ZiK provides scientific advice and gives talks
on TBE, Lyme Borreliosis and other tick-borne diseases
including the prevention of tick bites, TBE detection in ticks
(real-time RT-PCR) as well as in liquor and serum samples.
Isolation, characterization and complete sequencing of TBE
viruses are done as a basis for risk assessment. Complex
investigations are conducted in order to characterize
natural foci and thus risk areas for humans and animals.
An important reference task is the testing and assessment
of veterinary diagnostics for tick-borne diseases (licensing,
batch testing).

Examination for agent detection 218
Examination for detection of antibodies 6,677
Licensing [ batch tests 12
Supply of reference material 3

NATIONAL REFERENCE
LABORATORY FOR
TOXOPLASMOSIS

Schares, G.

Toxoplasmosis is an infectious disease caused by Toxoplas-
ma gondii, an obligate intracellular protozoan parasite.
Toxoplasmosis belongs to the notifiable animal diseases.
Felids are definitive hosts of T gondii; these may shed
environmentally resistant stages (oocysts) within their feces.
Human infections are primarily caused by the ingestion
of uncooked or insufficiently heated meat of infected
intermediate hosts that contains viable T gondii or by the
ingestion of food or water contaminated with oocysts
shed by the faeces of infected felids. Most infections of
intermediate hosts are asymptomatic. In sheep and goats
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the infection with T. gondii may cause abortion. In certain
animal species kept in zoos, but also in wildlife species
present in Germany, severe and sometimes lethal courses
of infection may occur. Most primary infections in adult
humans are asymptomatic, but lymphadenophathy or ocular
toxoplasmosis occur in some patients. If primary infection is
acquired during pregnancy, the fetus can become severely
damaged. In immunocompromised patients, the reactivation
of latent infection can induce life-threatening encephalitis.
Direct laboratory diagnosis can be achieved by microscopy
during the histological or coproscopical examination or by
the isolation of the infectious agent. However, the identity
of the infectious agent has to be subsequently confirmed
by PCR. The detection of specific antibodies against the
tachyzoite stage of T. gondii (e.g. by immunofluorescent
antibody assay, ELISA, Western blot, or by agglutination
assays) can be used for an indirect detection of the infection.

Submissions 595
Agent detection 26
Antibody detection 270
Licensing/ batch tests 2
Supply of reference material 5

NATIONAL REFERENCE
LABORATORY FOR
TRICHOMONIASIS IN CATTLE

K. Henning

Bovine trichomoniasis is a sexually transmitted disease
caused by the protozoan Tritrichomonas foetus. Genital
infection with T. foetus in female cattle causes endometritis,
cervicitis, vaginitis and fetal death. In Germany Trichomo-
niasis in cattle is a notifiable disease. T. foetus or T. foetus-
related protozoan can also be detected in dogs and cats with
diarrhoea. Diagnosis of T. foetus is performed according
to prescribed tests by direct microscopic observation
or by culture in liquid media. Correct identification of T.
foetus is complicated by the presence of non-pathogenic
trichomonads which have origin in the digestive tract. This is
demonstrated by a sample which contained trichomonadid
organisms. Identification as a species different from T.
foetus could be performed by PCR.

The laboratory is using the following diagnostic tests for
trichomonads: cultivation in artificial media, cultivation
using mammalian feeder cells, staining methods, PCR
specific for trichomonads and Tritrichomonas foetus.

Investigation for T. foetus in cattle 1

Investigation of a commercial test kit for 1
the detection of Giardia-parasites for cross-
reactivity with T. foetus-antigen

Investigation for Trichomonads in birds 3

NATIONAL VETERINARY
REFERENCE LABORATORY FOR
TUBERCULOSIS

Moser, I.

Tuberculosis is a chronic infectious disease of humans and
animals (zoonosis) characterized by granulomatous lesions
of the affected organs and often with fatal outcome.
Tuberculosis is a notifiable disease and Germany has
been free of tuberculosis for many years, however, eleven
outbreaks have been diagnosed in cattle herds in 2010. The
causative agents of tuberculosis in humans and animals
belong to the Mycobacterium tuberculosis complex (MTC).
Mycobacteria not belonging to the MTC (e.g. M. avium and
other atypical mycobacteria) are mostly less pathogenic
for humans and animals (except for their primary hosts).
Concerning diagnostics culture is still the most reliable and
sensitive method (gold standard). In order to reduce the
time for diagnosis mycobacterial DNA can be detected in
tissue extracts using PCR. For this latter purpose a real time
PCR developed by FLI is used by the reference laboratory
and the regional public veterinary service laboratories.
The PCR result is confirmed by culture. For further typing
different molecular methods are used (spoligotyping, VNTR-
typing, DNA sequence analysis). The detection and typing
of mycobacteria in submitted samples (confirmation,
clarification), molecular epidemiolgical investigations and
immunological methods (gamma interferon assay) are
essential tasks of the reference laboratory. In addition,
the reference laboratory together with the working
group “International Animal Health" is supervising two
international co-operational projects on bovine TB in Africa.

Examination for agent detection 348
(tissue samples, isolates)

Supply of reference material 1
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NATIONAL REFERENCE
LABORATORY FOR TULAREMIA

Tomaso, H.

Tularemia is an infectious disease caused by Francisella (F)
tularensis. The bacterium is Gram-negative, non-motile and
grows under aerobic conditions. Although the bacterium is
non-spore-forming it is very stable in the environment. In
Germany rodents, hares, and wild rabbits are most affected,
but a vast number of other animals including birds can be
infected with varying degree of susceptibility. Tularemia
in hares and wild rabbits and the identification of the
causative organism have to be reported.

Examination for agent detection 372
Examination for detection of antibodies 136
Typing and molecular characterization of 131
agent

Supply of reference material 23

NATIONAL REFERENCE
LABORATORY FOR WEST NILE
VIRUS (WNV)

Ziegler, U., Groschup, M.H.

West Nile fever virus (WNV) is an emerging arthropod-borne
flavivirus. WNV is an important zoonotic virus (infections
of humans can cause encephalitis with fatal outcome)
with its major reservoir in the wild bird population. There
is no evidence for the introduction of live WNV, a future
introduction cannot be ruled out in principle, also in the
light of an increasing climate warming and the already
existing presence of the main mosquito vectors for WNV
(Culex pipiens spp.) in the south of Germany.

At the same time the outbreak from WNV in wild birds in
Austria, autumn 2008, and horses in Italy 2008 and 2009
shows that the virus spreads further northward. In 2010
an increased occurrence of WNV disease by humans was
noticed in Southern- and South Eastern Europe (Greece
Russia, Romania, Hungary, Italy and Israel). In this context
horses and wild birds were also affected.

The three years lasting active surveillance program at
the FLI where hundreds of samples from wild birds and
horses have been analyzed was finished middle of the
year 2010. We found WNV specific antibodies in migratory
birds (middle and long distance) but not in resident birds,
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domestic poultry or in local horse population. Additionally,
WNV-specific nucleic acid could not be found in any of the
samples.

First studies for the establishment of a mouse model for
typing the phenotype from different WNV-strains were
carried out in wild type- or in transgenic mice respectively.
Simultaneously, infectious studies in falcons with two
different virus strains from lineage 1 and 2, were started.
These studies in birds of prey are going to be continued
in 2011 under the topic "Effective prophylaxis for a WNV
infection during the application of adapted vaccines"

A competitive ELISA for the detection of lgG-WNV antibodies
for horses, chicken, ducks and geese was registrated by
German authorities in 2010. Another ELISA detecting IgM
antibodies in horses resides in the national registration
process.

The following overview summarizes the diagnostic work
performed at the NRL in 2010:

Submissions 1

Number of positive antigen results 0
(real-time RT-PCR)

Number of positive antibody results:
immune fluorescence assay
in-house ELISA
neutralization assay

Licensing

Batch tests

N W N OO O

Participation in international ring trial
(serology 1 x, PCR 2 x)

Monitoring samples ca. 250

(horses, wild birds)
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The distribution of information and research results are an
important part of the work of the FLI. Various routes of pu-
blication are used to communicate information to the dif-
ferent target groups. As federal research institute, the FLI of
course focuses on the exchange with the scientific commu-
nity. In addition to the publications listed below, research
results of the FLI are presented in oral and poster presenta-
tions at scientific conferences and symposia. Summaries are
partially provided in Proceedings. For lack of space, these
cannot be listed here individually.

1. PUBLICATIONS OF
THE FRIEDRICH-
LOEFFLER-INSTITUT

Jahresbericht 2009 (Annual Report 2009) | Ed.: Friedrich-
Loeffler-Institut, Bundesforschungsinstitut fir Tiergesund-
heit. Greifswald-Insel Riems. 2009. 212 p. ISSN 1861-0005.
www.fli.ound.de

Tiergesundheitsjahresbericht 2009 (Annual Animal Health
Report 2009) [ Ed.: Friedrich-Loeffler-Institut, Bundesfor-
schungsinstitut fur Tiergesundheit. Greifswald-Insel Riems
und Wusterhausen. Vol. 10, 2010. 129 p. ISSN 1867-9374.
www.fli.ound.de

Rabies Bulletin Europe [ Eds.: Freuling, C. and T. Miiller. Vol.
33, No. 3 und 4 (2009); Vol. 34, No. 1, 2 and 3 (2010). ISSN
0257-8506. www.who-rabies-bulletin.org

Der Loeffler | Ed.: Friedrich-Loeffler-Institut, Bundesfor-
schungsinstitut fir Tiergesundheit, Greifswald-Insel Riems,
Vol. 4, 2010; Issues No. 7 and 8. ISSN 1868-1417.

Der LabLoeffler [ Ed.: Friedrich-Loeffler-Institut, Bundesfor-
schungsinstitut fir Tiergesundheit, Greifswald-Insel Riems,
Vol. 3, 2010; Issue 3. ISSN 2190-7153.

Hinz-Wessels, A. and J. Thiel. Das Friedrich-Loeffler-Institut
1910-2010, 100 Jahre Forschung fir die Tiergesundheit. Ed.:
Friedrich-Loeffler-Institut, Greifswald-Insel Riems. be.bra
wissenschaft verlag, Berlin (2010). 271 p. ISBN 978-3-
937233-69-7.

Hinz-Wessels, A. and J. Thiel. The Friedrich-Loeffler-Insti-
tute 1910-2010, 100 Years of Research for Animal Health.
Ed.: Friedrich-Loeffler-Institut, Greifswald-Insel Riems.
be.bra wissenschaft verlag, Berlin (2010). 272 p. ISBN 978-
3-937233-75-8.
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Witt, D. (in cooperation with B. Riebe). Die Kunst auf der In-
sel Riems. Ed.: Friedrich-Loeffler-Institut Insel Riems, Greifs-
wald-Insel Riems (2010). 120 p. ISBN 978-3.00-032416-1.

Wiege der Virusforschung" - Eine Ausstellung zur 100-jah-
rigen Geschichte des Friedrich-Loeffler-Instituts. Ed.: Fried-

rich-Loeffler-Institut, Bundesforschungsinstitut fiir Tierge-
sundheit, Greifswald-Insel Riems (2010). 23 p.

2. SCIENTIFIC
PUBLICATIONS

PUBLICATIONS IN PEER-
REVIEWED JOURNALS

2.1

ABDELWHAB, E.-S.M., A.M. Erran, C. GRunD, M. ZILLER, A.-S. ARAFA,
M. Beer, M.M. ALy, H.M. Harez, anp T.C. HarDER. 2010. Si-
multaneous detection and differentiation by multiplex
real-time RT-PCR of highly pathogenic avian influenza
subtype H5N1 classic (clade 2.2.1 proper) and escape
mutant (clade 2.2.1 variant) lineages in Egypt. Virology
J 7:260.

Acuapo-MarTiNEZ, A., G. ALvarez-Garcia, G. Schares, V. Risco-
CastiLto, A. FeErNANDEZ-GARciA, V. MARUGAN-HERNANDEZ, AND
L.M. Orteca-Mora. 2010. Characterisation of NcGRA7 and
NcSAG4 proteins: Immunolocalisation and their role in
the host cell invasion by Neospora caninum tachyzoites.
Acta Parasitol 55:304-312.

AL Danouk, S., H.C. ScHotz, H. Tomaso, P. Baun, C. GoLiner, W.
Karces, B. Aprper, A. Henser, H. Neusauer, aND K. NOCKLER.
2010. Differential phenotyping of Brucella species using
a newly developed semi-automated metabolic system.
BMC Microbiol 10:269.

Backovic, M., R.M. DuBois, J.J. Cocksurn, A.J. SHARFF, M.-C. Va-
NEY, H. Granzow, B.G. Kiuep, G. BricooNE, T.C. METTENLEITER,
AND FA. Rev. 2010. Structure of a core fragment of glyco-
protein H from pseudorabies virus in complex with anti-
body. Proc Natl Acad Sci USA 107:22635-22640.

Backovic, M., D.X. Jonansson, B.G. Krupe, T.C. MeTTenLETER, M.A.A.
Persson, anp FA. Rev. 2010. Efficient method for produc-
tion of high yields of Fab fragments in Drosophila S2
cells. Protein Eng Des Select 23:169-174.

Baper, S.R., S. Kotrtow, S. Trapp, S.C.N. ScHwarz, H.-C. PHiupp, S.
Weicenp, A.R. SHArIF, R. PreisINGER, W. ScHmaHL, B. Kaspers,
AnD K. Martiasek. 2010. Acute paretic syndrome in juvenile
White Leghorn chickens resembles late stages of acute
inflammatory demyelinating polyneuropathies in hu-
mans. J Neuroinflammation 7:7.
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BaecHLEIN, C., A. ScHietke, R. JounE, R.G. ULricH, W. BAUMGAERTNER,
AND B. Grummer. 2010. Prevalence of Hepatitis E virus-
specific antibodies in sera of German domestic pigs esti-
mated by using different assays. Vet Microbiol 144:187-
191.

Banbpin, L.A., A.F.A. Neto, H.FJ. Pena, G.T. CAVALCANTE, G. SCHARES,
S.M. NisHi, anD S.M. Gennari. 2010. Experimental infection
of dogs (Canis familiaris) with sporulated oocysts of
Neospora caninum. Vet Parasitol [Epub ahead of print;
d0i:10.1016/j.vetpar.2010.10.047]

Basso, W., S. ScHAres, L. Minke, A. BARwALD, A. Maksimov, M. Pe-
1ers, C. Scrutze, M. MoLter, FJ. CoNraTHS, AND G. SCHARES.
2010. Microsatellite typing and avidity analysis suggest
a common source of infection in herds with epidemic
Neospora caninum-associated bovine abortion. Vet Pa-
rasitol 173:24-31.

Beer, M. 2010. Bovines Herpesvirus Typ 1 (BHV-1) - Atiolo-
gie, Epidemiologie, Pathogenese, Klinik und Immunolo-
gie. Prakt Tierarzt 91 (Suppl. 5):3-9.

Beer, M. 2010. Diagnostik und Impfung bei Bovinem Herpes-
virus Typ 1 (BHV-1). Prakt Tierarzt 91 (Suppl 5): 10-15.
Beer, M. 2010. Bovines Herpesvirus Typ 1 (BHV-1) - Status
und gesetzliche Regelungen, Bekdmpfungsstrategien
und Problemlsungen. Prakt Tierarzt 91 (Suppl. 5):16-20.

Beraer-ScHocH, A.E., D.C. HerrRMANN, G. ScHAres, N. MULLEr, D.
Berner, B. Gorrstein, anp C.F. Frev. 2010. Prevalence and ge-
notypes of Toxoplasma gondii in feline faeces (oocysts)
and meat from sheep, cattle and pigs in Switzerland.
Vet Parasitol [Epub ahead of print; doi:10.1016/j.vet-
par.2010.11.046]

Beremann, S.M., M. RiecHarDpT, D. FicHTNER, P. LEg, AND J. KEMPTER.
2010. Investigation on the diagnostic sensitivity of mo-
lecular tools used for detection of koi herpesvirus. J Virol
Meth 163:229-233.

Beremann, S.M., J. Sapowski, M. Kietpinski, M. Bartromiesczyk, D.
FicHTner, R. Riese, M. Lenk, anp J. Kempter. 2010. Susceptibi-
lity of koi x crucian carp and koi x goldfish hybrids to koi
herpesvirus (KHV) and the development of KHV disease
(KHVD). J Fish Dis 33:267-272.

Beremann, S.M., P. Lutze, H. Scuotze, U. Fiscrer, M. Dauser, D.
FicHTNER, AND J. Kemprer. 2010. Goldfish (Carassius aura-
tus auratus) is a susceptible species for koi herpesvirus
(KHV) but not for KHV disease (KHVD). Bull Eur Ass Fish
Pathol 30:74-84.

BermEJo-ALvARreZ, P., P. LoNerGaN, D. RatH, A. GUTIERREZ-ADAN, AND
D. Rizos. 2010. Developmental kinetics and gene expres-
sion in male and female bovine embryos produced in
vitro with sex-sorted sperm. Reprod Fertil Dev 22:426-
436.

Bermejo-Awvarez, P., D. Rizos, D. RatH, P. Lonercan, aND A. Gu-
TIERREZ-ADAN. 2010. Sex determines the expression level
of one third of the actively expressed genes in bovine
blastocysts. Proc Natl Acad Sci U.S.A. 107:3394-3399.

Bernot, A., R. KoLiner, P. RicHTer, M. Franz, A. Voiar, A. BErRNDT,
L. Borsl, R. Giavazzi, D. Nerl, anD H. KosmenL. 2010. A com-

parative analysis of oncofetal fibronectin and tenascin-
C incorporation in tumour vessels using human re-
combinant SIP format antibodies. Histochem Cell Biol
133:467-475.

Bever, M., S. Danickg, D. RoHweper, anp H.-U. Humpr. 2010. De-
termination of deoxynivalenol-sulfonate (DONS) in ce-
reals by hydrophilic interaction chromatography coupled
to tandem mass spectrometry. Mycotox Res 26:109-117.

Bintintan, I. anp G. Mevers. 2010. A New Type of Signal Pepti-
dase Cleavage Site Identified in an RNA Virus Polyprote-
in. J Biol Chem 285:8572-8584.

BLome, S., I. GroTHA, V. MoenniG, AND |. Greiser-WiLke. 2010. Clas-
sical swine fever virus in South-Eastern Europe - Retro-
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epidemiology. Vet Microbiol 146:276-284.

Boes, J., J. VEeirs, S. Gonreanot, J. Hunot, O. StecH, A. BREITHAUPT,
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thogenic H5N1 Influenza Viruses Carry Virulence Deter-
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Site. PLoS ONE 5:e11826.

Bogunn, J., D. Neumann, A. Hewv, E. Strosel, C.C. TesBe, S. DA-
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contaminated triticale on ruminal fermentation and the
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kung heterozyklischer Substanzen bei der Influenzavirus
Replikation (Universtitdt Hohenheim)
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Sies, MichaeL (IBIZ): Identifizierung und Charakterisierung
von Cholesterin-abhdngigen Cytolysinen bei human-
und tiermedizinisch relevanten Clostridien-Spezies
(Friedrich Schiller Universitit, Jena)

Sutor, Astrip (IfE): The ecology of the raccoon dog (Ny-
ctereutes procyonoides, Gray 1834) - an invasive canid
in Germany (Universitdt Freiburg)

Truar, ANNE HEeLene (ITT): Mechanismus der antiviralen Wir-
kung heterozyklischer Substanzen bei der Influenzavirus
Replikation (Universitdt Hohenheim)

Wartich, Sanbra (IMB): Untersuchung des Einflusses der
Oberflachenproteine des Paramyxovirus-1 der Taube auf
die Pathogenitidt des Newcastle Disease Virus (Ernst-
Moritz-Arndt Universitat, Greifswald)

Wipera, Napsa (IMP): Gewinnung, Charakterisierung und
Nachweis der biologischen Wirksamkeit von Glykolipi-
den der Zellwand verschiedener Mykobakterien-Spezies
(Hochschule Darmstadt)

Yoo, Youne Eun (Ifl): Immunmodulatorische Rolle des zel-
luldren Prion-Proteins bei der antiviralen Immunant-
wort (Eberhard-Karls-Universitit, Tibingen)

3.3 MASTER THESES

Bauer, Ana (IMB): Analyse frither Stadien wihrend der In-
fektion von Zellkulturen mit dem Virus der afrikanischen
Schweinepest. (Universitit Rostock)

Beromann, AnnaseL (ING): Einfluss von verschiedenen Lager-
temperaturen und Natirumfluorid auf die Lagerungs-
qualitdt von gesextem Bullensperma (Georg-August-
Universitat, Gottingen)

Esser, AnnerTe (ITT): Pravalenz von Pododermatitis und Tier-
leistungen in Abhdngigkeit von Besatzdichte und Nut-
zung eines AuBenklimabereiches in der Mast von Puten
(Georg-August-Universitat, Gottingen)

3.4 BACHELOR THESES

Ateksic, Denis (TGbingen, Ifl): Die Immunrezeptoren der equi-
nen Karzinoembryonalen Antigen-Familie (Hochschule
Furtwangen)

Bitierseck, Carmen (ING): Vergleich verschiedener phano- und
genotypischer Methoden zur Bestimmung der Methicil-
linresistenz bei koagulasenegativen Staphylokokken aus
Fillen boviner Mastitis (Hochschule Furtwangen)



Publications

Dreier, Carota CHrisTiane Catharina (Tiibingen, Ifl): Untersu-
chungen zur Wirkungsweise von anti-Influenza wirk-
samen heterozyklischen Substanzen (Hochschule Furt-
wangen)

Kune, Steranie (Tabingen, Ifl): Untersuchungen zur antivi-
ralen Wirkung kleiner heterozyklischer Substanzen und
zur Resistenzbildung des Influenzavirus gegen diese
Substanzen (Hochschule Furtwangen)

Lacroix, Pia (TGbingen, Ifl): Untersuchungen zur Herstellung
von kreuzprotektiven Hamagglutinin-spezifischen mo-
noklonalen Antikérpern gegen Influenza A Viren nach
mRNA Vakzinierung (Fachhochschule Kaiserslautern)

MunLenkamp, Metanie (TGbingen, IFI): Fremdgen Expression in
neuen Orf-Virusrekombinanten (Hochschule Furtwan-
gen)

Renace, Resecea (ITE): Vergleich von ph-Wert und Tempera-
turen zwischen ventralem und dorsalem Pansensack von
Milchkihen unter Verwendung moderner RFID-Technik
bei variierenden Kraftfutteranteilen (Georg-August-
Universitat, Gottingen)

3.5 HONORS AND AWARDS

Prof. Dr. Dr. h.c. T.C. Mettenleiter was awarded the Rubenow
Medal of the Hanseatic City of Greifswald.

Dr. S. Doll received the sponsorship award of the Henne-
berg-Lehmann Foundation of the Faculty of Agricultural
Sciences of the Georg-August-University in Gottingen
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