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Introduction

West Nile virus (WNV), a flavivirus originally isolated in the West Nile destrict of Uganda [START_REF] Schmithburn | A neurotropic virus isolated from the blood of a native of Uganda[END_REF], has become an important cause of disease in birds, humans and horses [START_REF] Eidson | Dead crow densities and human cases of West Nile virus, New York State[END_REF][START_REF] Komar | West Nile viral encephalitis[END_REF][START_REF] Ostlund | Equine West Nile encephalitis, United States[END_REF] in Africa, Asia and the USA [START_REF] Cantile | Pathologic and immunohistochemical findings in naturally occuring West Nile virus infection in horses[END_REF]. In Europe, cases of WNV-infection have been described in humans and/or animals in Spain, France, Italy, Romania, the Czech Republic and recently in Hungary [START_REF] Cernescu | A high number of severe neurologic clinical forms during an epidemic of West Nile virus infection[END_REF][START_REF] Cantile | Clinical and neuropathological features of West Nile virus equine encephalomyelitis in Italy[END_REF][START_REF] Durand | West Nile virus outbreak in horses, southern France, 2000: results of a serosurvey[END_REF][START_REF] Del Giudice | Human West Nile virus, France[END_REF]Bankonyi et al., 2005;Bankonyi et al., 2006;[START_REF] Kaptoul | West Nile virus in Spain: report of the first diagnosed case (in Spain) in a human with aseptic meningitis[END_REF]. Though no cases of WNV have been reported in Germany so far [START_REF] Müller | West Nile virus--causative agent of a zoonosis with increasing significance?[END_REF], an increasing incidence of other emerging diseases has been noticed in central Europe in recent years including Leishmaniasis and blue tongue virus infections [START_REF] Ferroglio | Dogs' parasite and zoonotic risk: from old to new "emergencies" in the North-West of Italy[END_REF][START_REF] Wilson | Re-emergence of bluetongue in northern Europe in[END_REF]. Though dogs displayed rarely clinical signs they are commonly infected in West Nile Virus endemic and epidemic regions as shown by serological investigations [START_REF] Komar | Exposure of domestic mammals to West Nile virus during an outbreak of human encephalitis, New York City[END_REF]. Therefore, WNV-infection in dogs and maybe in cats must be considered as a differential diagnosis in cases of unknown etiology.

Materials and methods

Five dogs (no. 1 to 5) and four cats (no. 6 to 9), between one and nine years of age, displayed neurological disorders due to a meningoencephalitis (Table 1). [START_REF] Hall | The emergence of West Nile virus: the Australian connection[END_REF][START_REF] Schwab | Non-suppurative meningoencephalitis of unknown origin in cats and dogs: an immunohistochemical study[END_REF]. Briefly, after pre-treatment with pronase E and incubation with the primary antibody a biotin-conjugated goat-anti-mouse antibody (Vector Laboratories Inc., Burlingame, USA) was applied. The antigenantibody complex was visualized using the avidin-biotin-complex (ABC) method (Vector Laboratories Inc., Burlingame, USA). Tissue sections were counterstained with Mayer´s hematoxylin.

Morphological and clinical findings have been described in detail recently

Furthermore, two different RT-PCR techniques, a conventional PCR and a TaqMan real-time RT-PCR assay, were performed. Briefly, RNA was extracted from 10 sections of 10 µm thickness of paraffin-embedded brain and kidney tissue of all animals using Trizol® reagent as described [START_REF] Von Smolinski | Impact of formalin-fixation and paraffin-embedding on the ratio between M a n u s c r i p t 12 mRNA copy numbers of differently expressed genes[END_REF] and purified using the RNeasy Minikit (Qiagen, Hilden, Germany) following the protocols of the manufacturer. After a digestion step with DNase I (Qiagen, Hilden, Germany), RNA was resuspended in 30µl of RNase-free water. For reverse transcription, the Omniskript RT kit (Qiagen, Hilden, Germany) was used [START_REF] Schaudien | High preservation of DNA standards diluted in 50% glycerol[END_REF].

Polymerase chain reaction (PCR) was performed according to [START_REF] Lanciotti | Rapid detection of West Nile virus from human clinical specimens, field-collected mosquitoes, and avian samples by a TaqMan reverse transcriptase-PCR assay[END_REF] using WNV-specific primers (genebank accession nr.: AF196835; forward primer: , 2005). In addition, real-time RT-PCR was performed to detect WNV lineage 1 and 2 as recently described (Linke et al., 2007a).

Results and Discussion

Histologically, a moderate to severe granulomatous, pyogranulomatous or lymphohistiocytic meningoencephalitis with occasionally associated necrosis affecting the grey and white matter was observed (for details see Table 1).

Immunohistochemically, WNV specific immunoreactivity was found in the cytoplasm of various cell types including neurons, macrophages, astrocytes and microglia (Table 1; Fig. 1). Additionally, two cats (no. 6 and 7) showed a strong immunoreaction in neutrophils. In all investigated dogs and cats, an immunohistochemical reaction was observed using the anti-MEP-E-antibody (Table 1). Surprisingly, after application of the anti-NSP-1-antibody, the brain of one dog (no. 1) remained negative. In one dog (no. 5) and three cats (no. 7 -9), few positive proximal tubular epithelial cells, glomerular cells and macrophages were found in the kidney using one or both antibodies (Fig. 2). A positive immunoreactivity was also found with both antibodies in the brain and kidney of the WNV-infected daw (no. 10; Table 1).

Both WNV RT-PCR assays revealed negative results for all brain and kidney samples of all dogs and cats (Table 1). However, the reference gene GAPDH was successfully amplified in brain and kidney samples of all dogs and cats. As expected a positive WNV signal of 70bp was amplified from the avian brain sample by conventional RT-PCR and 174.4 copy numbers of WNV/5µl cDNA were measured in the real-time RT-PCR (Table 1).

In summary, the animals used in this study showed a positive immunoreactivity for WNV using two different virus specific monoclonal antibodies in the brain and kidney.

However, these findings could not be substantiated using two different WNV specific In WNV endemic regions, dogs and cats are occasionally infected without developing clinical signs [START_REF] Blackburn | Susceptibility of dogs to West Nile virus: a survey and pathogenicity trial[END_REF][START_REF] Lichtensteiger | West Nile virus encephalitis and myocarditis in wolf and dog[END_REF]. In Europe, only time-and region-limited WNV outbreaks in Eastern and Southern Europe have been noted so far [START_REF] Cantile | Clinical and neuropathological features of West Nile virus equine encephalomyelitis in Italy[END_REF]Durand et al., 2000;[START_REF] Hubalek | West Nile fever--a reemerging mosquito-borne viral disease in Europe[END_REF].

It is assumed that migrating birds are the responsible host for the introduction of WNV to Europe [START_REF] Rappole | Migratory birds and West Nile virus[END_REF][START_REF] Zeller | West Nile virus: an overview of its spread in Europe and the Mediterranean basin in contrast to its spread in the Americas[END_REF]). An investigation of birds in Germany revealed a low number of serologically positive avians (Linke et al., 2007b). Therefore, individual WNV-infections of other animals in Germany might occasionally occur in principle. However, the risk for a WNVepidemic in Northern Europe remains low [START_REF] Gould | Implications for Northern Europe of the emergence of West Nile virus in the USA[END_REF]. Climatic changes leading to different mosquito populations might nevertheless increase the risk of a WNVepidemic in these regions. Although it cannot be ruled out that the animals in this report might represent the first cases of WNV-infection in Germany, findings must be judged carefully and cautious interpretation is required due to the lack of WNV specific RNA.

WNV RNA has been detected in other cases of WNV-infection in dogs using formalin-fixed material [START_REF] Lichtensteiger | West Nile virus encephalitis and myocarditis in wolf and dog[END_REF][START_REF] Read | West Nile virus encephalitis in a dog[END_REF]. However, surprisingly, WNV-antigen was not detected by immunohistochemistry in the brain by applying a polyclonal WNV specific antibody in these reports. Polyclonal WNVspecific antibodies often cross-react with other flaviviruses [START_REF] Chvala | Pathology and viral distribution in fatal Usutu virus infections of birds from the 2001 and 2002 outbreaks in Austria[END_REF][START_REF] Kelley | The neuropathology of West Nile virus meningoencephalitis. A report of two cases and review of the literature[END_REF][START_REF] Steele | Pathology of fatal West Nile virus infections in native and exotic birds during the 1999 outbreak in New York City, New York[END_REF], whereas the monoclonal antibodies specific A c c e p t e d M a n u s c r i p t 7 for the MEP-E and NSP-1 antigen used in this study showed cross reactivity with Kunjin virus, a subtype of the WNV lineage 1 [START_REF] Hall | The emergence of West Nile virus: the Australian connection[END_REF][START_REF] Scherret | The relationships between West Nile and Kunjin viruses[END_REF].

Both antibodies used in the present study are frequently used for diagnostic purposes including the epitope-blocking enzyme-linked immunosorbent assay in different investigations [START_REF] Blitvich | Epitope-blocking enzyme-linked immunosorbent assays for detection of West Nile virus antibodies in domestic mammals[END_REF]. However, we are not aware of any report that mentions the potential cross-reactivity with tissue antigens. Moreover, the affected animals did not react positively for tick-borne encephalitis virus antigen using a polyclonal antibody which cross-reacts with other flaviviruses [START_REF] Schwab | Non-suppurative meningoencephalitis of unknown origin in cats and dogs: an immunohistochemical study[END_REF].

Therefore, we assume that the immunohistochemical precipitates obtained by the WNV-specific antibodies were most likely due to molecular mimicry, a phenomenon reported for various viruses including Japanese encephalitis virus, which belongs to the Flaviviridae [START_REF] Oldstone | Molecular mimicry and immune-mediated diseases[END_REF][START_REF] Sheshberadaran | Three monoclonal antibodies against measles virus F protein cross-react with cellular stress proteins[END_REF]. In addition, the inflammatory changes of the affected animals in this study consisted of granulomatous and pyogranulomatous reactions. The latter have not been described in context with West Nile virus infection. However, similar changes are reported in the dog as an entity termed idiopathic granulomatous meningoencephalitis (GME; [START_REF] Kipar | Immunohistochemical characterization of inflammatory cells in brains of dogs with granulomatous meningoencephalitis[END_REF]. A disease complex of unknown etiology. Pathogenetically a delayed type hypersensitivity reactions has been assumed. This further underlines the assumption that the immunohistologically recognizable precipitates are not due to a viral antigen-antibody specific reaction but rather a sequel of molecular mimicry of host derived antigens. However, it remains to be investigated whether both antibodies targeting different peptides of WNV can bind to similar or different cellular antigens. This could explain both similarities and differences in the immunoreactivity pattern of both antibodies (Table 1). 
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  Schwab et al., 2007). Formalin-fixed and paraffin-embedded brain and kidney tissue of these animals were available for further investigations. Equally treated brain tissue from a WNV-infected daw (no. 10; kindly provided by Arno Wünschmann, University of Minnesota, USA) served as positive control.

  tcagcgatctctccaccaaag, position 1160-1180; reverse primer: gggtcagcacgtttgtcattg, position 1209-1229) predominantly detecting the WNV-New York strain (WNV lineage 1). As internal positive control for successful RNA extraction and reverse transcription, the reference gene GAPDH was amplified with specific primers (genebank accession nr.: AB038240; forward primer: gtcatcaacgggaagtccatctc, position 196-218; reverse primer: aacatactcagcaccagcatcac, position 257-279; von A c c e p t e d M a n u s c r i p t 5 Smolinski et al.

  assays. Since it was possible to amply the housekeeping gene in all brains and kidneys investigated it seems rather unlikely that the lack of WNV RNA amplification is due to RNA decay in these samples. However, differential decay of different RNA species and thereby causing a false negative result cannot be excluded completely.
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 1 Summarized histological, immunohistological and RT-PCR findings in dogs and cats with immunoprecipitates in brain and kidneys after incubating with West-Nile specific antibodies

	Immunohistochemistry	RT-PCT
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 Page No.: animal number; conventional RT-PCR was performed according to[START_REF] Lanciotti | Rapid detection of West Nile virus from human clinical specimens, field-collected mosquitoes, and avian samples by a TaqMan reverse transcriptase-PCR assay[END_REF]; real-time RT-PCR was performed according toLinke et al., 2007a; n.d.: not determined; -: negative result; +: positive result; 174: 174.4 copy numbers of WNV/5µl cDNA
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	8 9 10	cat cat daw	severe, fokal, fibrinous to neutrophilic meningitis and severe, neuronal necrosis in the hippocampus moderate to severe, multifocal, pyogranulomatous encephalitis predominantly in the brain stem and mild, pyogranulomatous meningitis A c c e p t e d cytoplasm of astrocytes cytoplasm of macrophages and in glomerula cytoplasm of neutrophilic granulocytes cytoplasm of macrophages and in glomerula cytoplasm of glomerula n.d. cytoplasm of neurons tubular cells and in	cytoplasm of astrocytes, macrophages/microglia and neurons cytoplasm of neurons, astrocytes and macrophages /microglia cytoplasm of neurons	cytoplasm of macrophages cytoplasm of macrophages cytoplasm of glomerula tubular cells and in	--+	--nd	--174	--nd
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