B Moreno 
  
G Chacón 
  
A Villa 
  
A Fernández 
  
A I Vela 
  
J F Garaizabal 
  
S Ferré 
  
E Gracia 
  
  
Nervous symptoms associated with otitis and cranial osteomyelitis in red-legged partridges (Alectoris rufa) caused by Ornithobacterium rhinotracheale infection
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The first description, based on pathological, microbiological and molecular genetic data, of nervous symptoms in red-legged partridges (Alectoris rufa) associated with a severe otitis and osteomyelitis caused by Ornithobacterium rhinotracheale (OR) is reported and can be considered as the first report of otitis associated with OR in an avian species. It also represents the first isolation of OR from partridges in Spain. The outbreak was characterized by birds showing abnormal head position, torticollis, and difficulty to stand up, walk and fly. Symptoms persisted for several days and they were accompanied with weight loss leading to death. Morbidity was approximately 20% and most birds died if not treated.

Lesions were mainly characterized by a severe purulent inflammation of the external, middle and inner ear and osteomyelitis of the cranial bones surrounding the ear structures. O. rhinotracheale was isolated from ear samples, skull and brain stem in pure culture. Genetic characterization by PFGE of the clinical isolates showed that the outbreak was caused by a single strain of OR.

Ornithobacterium rhinotracheale (OR) is a recently described bacterial pathogen in birds which mainly causes respiratory tract infections [START_REF] Van Empel | Ornithobacterium rhinotracheale: a review[END_REF][START_REF] Chin | Ornithobacterium rhinotracheale infection[END_REF]. It is mainly reported in chickens and turkeys and, less frequently, in other species such as duck, goose, pheasant, partridge, quail, guinea fowl, ostrich, pigeon, gull and rook [START_REF] Charlton | Preliminary characterization of a pleomorphic gram-negative rod associated with an avian respiratory disease[END_REF][START_REF] Van Empel | Ornithobacterium rhinotracheale: a review[END_REF][START_REF] Chin | Ornithobacterium rhinotracheale infection[END_REF][START_REF] Bisschop | The use of a bacterin vaccine in broiler breeders in the control of Ornithobacterium rhinotracheale in commercial broilers[END_REF].

OR was firstly described in 1991 in South Africa as responsible of a new respiratory disease in broilers [START_REF] Van Empel | Ornithobacterium rhinotracheale: a review[END_REF]. The bacterium was further characterized by Charlton in 1993 being described as Pasteurella-like o Kingella-like, and in 1994, the name Ornithobacterium rhinotracheale gen. nov. sp. or "Taxon 28" was proposed [START_REF] Vandamme | Ornithobacterium rhinotracheale gen. nov., sp. nov., isolated from the avian respiratory tract[END_REF]. After its classification, retrospective studies revealed that OR had been already isolated as early as 1981. Since that time, OR has emerged as an important pathogen in poultry being reported worldwide [START_REF] Pagés | Estudio bacteriológico de un agente asociado a problemas respiratorios en aves de producción: Ornithobacterium rhinotracheale[END_REF][START_REF] Van Empel | Ornithobacterium rhinotracheale: a review[END_REF][START_REF] Chin | Ornithobacterium rhinotracheale infection[END_REF][START_REF] Bisschop | The use of a bacterin vaccine in broiler breeders in the control of Ornithobacterium rhinotracheale in commercial broilers[END_REF]. Moreover, serological studies, which have recognised 18 serotypes of the bacterium, have also demonstrated its high prevalence [START_REF] Chin | Ornithobacterium rhinotracheale infection[END_REF][START_REF] Ozbey | Investigations on Ornithobacterium rhinotracheale in broilers flocks in Elazig province located in the East of Turkey[END_REF][START_REF] Bisschop | The use of a bacterin vaccine in broiler breeders in the control of Ornithobacterium rhinotracheale in commercial broilers[END_REF]Turkylmaz, 2005). In Spain, the first and only report was made in 1995 by [START_REF] Pagés | Estudio bacteriológico de un agente asociado a problemas respiratorios en aves de producción: Ornithobacterium rhinotracheale[END_REF] who isolated OR in four to six weeks-old broilers, breeder hens and pheasants with respiratory symptoms.

Clinically, the infection is mainly associated with respiratory symptoms with nasal discharge, sneezing, wet eyes, facial oedema, and depression, anorexia and weight losses. In broilers, symptoms appear between the third and seventh week of age. In turkeys, however, the infection is most frequently observed over 14 weeks of age, and tends to remain subclinical between 2-8 weeks. The infection has also been associated with increased condemnations in the slaughterhouse [START_REF] Van Veen | Increased condemnation of broilers associated with Ornithobacterium rhinotracheale[END_REF], decrease of egg production and quality, increased embryonic mortality (Elgohary, 1998), green diarrhoea and head tremors [START_REF] Sakai | Ornithobacterium rhinotracheale infection in Japan: preliminary investigations[END_REF]. [START_REF] Travers | Pathogenicity differences between South African isolates of Ornithobacterium rhinotracheale[END_REF] described "three OR associated syndromes" i) an upper respiratory tract syndrome, ii) a severe peritonitis and few respiratory signs and iii) respiratory symptoms with joint disease and lameness. In all cases, growth retardation was also observed. Sporadically, the infection has been associated with hepatitis, arthritis, osteomyelitis or encephalitis [START_REF] Van Empel | Ornithobacterium rhinotracheale: a review[END_REF][START_REF] Szalay | Interpreting chromosomal DNA restriction patterns produced by pulsed-field gel electrophoresis: criteria for bacterial strain typing[END_REF]. [START_REF] Goovaerts | Immunohistochemical and bacteriological investigation of the pathogenesis of Ornithobacterium rhinotracheale infection in South Africa in chickens with osteitis and encephalitis syndrome[END_REF], described important losses in broilers older than 18 days associated with an osteitis and encephalitis syndrome with no respiratory involvement.

Lesions associated with the disease in poultry and turkeys are fibrinopurulent or necrotic pneumonia, tracheitis, airsacculitis, hepatomegalia with necrosis, splenomegalia, arthritis and pericarditis [START_REF] De Rosa | Ornithobacterium rhinotracheale infection in turkey breeders[END_REF][START_REF] Van Empel | Ornithobacterium rhinotracheale: a review[END_REF][START_REF] Sakai | Ornithobacterium rhinotracheale infection in Japan: preliminary investigations[END_REF][START_REF] Bisschop | The use of a bacterin vaccine in broiler breeders in the control of Ornithobacterium rhinotracheale in commercial broilers[END_REF]. In other species, such as partridges, the few existing references are mainly associated with respiratory pathology (Leroy-Setrin et al., 1998).

The severity of the disease is conditioned by environmental factors such as poor management, poor hygiene, high density, inadequate ventilation or coinfections. It may be also enhanced by other pathogens as some viruses such as the rhinotracheitis virus in turkeys or the Newcastle disease virus in broilers and, less effectively, by some bacteria as Escherichia coli or Bordetella avium [START_REF] Van Empel | Ornithobacterium rhinotracheale: a review[END_REF]. Outbreaks tend to be more frequents during winter months and transmission may be horizontal and vertical.

This report describes for the first time an outbreak of nervous symptoms due to a severe otitis with no respiratory involvement associated with O. rhinotracheale infection in red-legged partridges.

Material and Methods

Case history. Seven adult red-legged partridges with nervous symptoms were referred to the Diagnostic Service of Exopol in 2006, for diagnostic. They belonged to a farm dedicated to supply animals mainly for hunting at approximately 26 weeks old. A group of these animals were not sold and they kept for replacement of breeders. The farm had also 500 pairs of breeders and produced approximately 25 partridges per pair and year. Breeders were located in separated areas to the growing partridges, these being kept in several groups of 400 birds separated by fences. The outbreak was seen in three groups of replacement birds at fifteen to sixteen weeks old. In these groups there were a 50% of partridges brought from another farms. Affected partridges mainly showed nervous signs, although depression, anorexia and weight loss were also observed. Partridges presented with abnormal head positions with head tilt, tremors and circling and were unable to walk and fly correctly. The process persisted for some days and birds were unable to eat, they lost weight and finally died. Morbidity in the three affected groups (a total of 1200 partridges) was approximately 20%. Mortality during the outbreak was almost 20% and approximately 240 partridges died. Both morbidity and mortality were similar as most of affected birds died if they were not treated. After performing antimicrobial susceptibility tests, partridges were treated with doxycyline plus enrofloxacin in the drinking water at a dose of 1 and 1 cm 3 respectively for eight days with successful results as no more clinical cases were observed.

Pathology. Partridges were first clinically observed and they were euthanatized before necropsy. A complete necropsy was performed on all birds submitted. In three animals, samples of ear, skull, brain, trachea, lung, heart, liver, spleen and kidney and from each part of the digestive system were collected for histopathological studies. For studying ear structures, brain was removed and several transversal sections of approximately 2 mm were cut from the skull base. Sections began approximately at the anterior area of the external channel of the ear until the atlanto-occipital joint. For histopathological studies, tissues were fixed in 10% buffered neutral formalin for 3 days, embedded in paraffin wax and cut at 4 µm. Bone samples were previously decalcified with 3% nitric acid. Serial sections from the paraffin blocks were made and stained with haematoxylin and eosin. Some of them were also stained with Gram´s stain. Biochemistry and haematology. These studies were performed in two diseased and two normal birds from the same farm. Serum samples and EDTA K-3 blood were taken before euthanasia. The haematology analysis was performed with a haematology counter (Medonic CA 620/530, Boule Sweden). The study included the determination of alkaline phosphatase (AP), creatine kinase (CK), uric acid, creatinine, blood urea nitrogen (BUN), glucose, alanine aminotransferase (ALT), total protein, albumines, globulines and albumine:globuline ratio (A:G). The parameters were measured with a dry chemistry automated analyzer, Spotchem SP-4430 system and Spotchem II strips (Arkray Inc, Japan). Haematological and biochemical values were compared with the reference values for this species of partridge [START_REF] Rodríguez | Plasma chemistry reference values from captive red-legged partridges (Alectoris rufa)[END_REF][START_REF] Lloyd | Haematology and biochemistry in healthy young pheasants and red-legged partridges and effects of spironucleosis on these parameters[END_REF] and others (ISIS, 2002).

Bacterial isolation and identification. Samples of brain, skull, ear channel, lung and digestive system from five partridges were cultivated in MacConkey agar (Oxoid PO5002A) and Columbia 5% sheep blood agar (Oxoid PB 5039A) in aerobic, anaerobic and microaerobic conditions (5-10% CO2) at 37ºC for 48hr.

Preliminary identification of the bacterium isolates was performed following standard procedures [START_REF] Van Empel | Identification and serotyping of Ornithobacterium rhinotracheale[END_REF][START_REF] Hafez | Diagnosis of Ornithobacterium rhinotracheale[END_REF]. Biochemical identification was also achieved using the commercial API 20E system (bioMérieux, Spain) according to the manufacturer's instructions.

Biochemical identification was molecularly confirmed by sequencing of the 16S rRNA gene of six clinical isolates. The 16S rRNA gene of each isolate was amplified by PCR and sequenced, as described previously [START_REF] Vela | Isolation of Corynebacterium xerosis from animal clinical specimens[END_REF]. The determined sequences consisted of about 1400 nucleotides and were compared with the sequences of other Gram-negative, catalase-negative and oxidase-positive species available in the GenBank database, by using the FASTA program [START_REF] Pearson | Using the FASTA program to search protein and DNA sequence databases[END_REF].

Antimicrobial susceptibility. The antimicrobial susceptibilities of the isolates were determined by the disk diffusion method using commercially prepared disks (Oxoid, ltd.) with the following antimicrobial agents: Amoxycillin, Amoxycillin+Clavulonic acid, Ampicillin, Apramycin, Bacitracin, Cephalexin, Ceftiofur, Cloxacillin, Doxycycline, Colistin sulphate, Enrofloxacin, Erythromycin, Lincomycin, Neomycin, Gentamicin, Streptomycin, Oxytetracycline, Spectinomycin, Penicillin G, Spiramycin, Tetracycline, Sulphamethoxazole+Trimetroprim. The agar plates were examined after 24 h of incubation at 37ºC.

Antimicrobial susceptibility results were interpreted using the break points recommended by the manufacturer. The PFGE method was adapted from that of Vela et al. (2003) and was performed as it follow: OR strains were incubated on Columbia Agar (bioMérieux España, S.A) in aerobic conditions during 24 hours at 37ºC.

Deoxyribonucleic acid plugs were prepared by having the fresh colonies of bacteria suspended into 1ml of TE1x buffer (1 mol/L Tris-HCl, 0.5 mol/L EDTA, pH 8) with a transmittance of 20%. The suspension was incubated at 37ºC for 10 min, 60 µl of lysozyme (SIGMA) was added. Then, the suspension was mixed with equal volume of 2% molten agarose (low EEO, Pronadisa, Spain), 10% sodium dodecyl sulphate PB (Panreac, Spain) and proteinase K recombinant (Roche, Spain). The DNA plugs were incubated at 56ºC for 2 hours in TE1X buffer with 30 µl of proteinase K recombinant (Roche, Spain) and lysis buffer (1 mol/L Tris-HCL, 0,5 mol/l EDTA, 10% N-laurayl sarcorise, pH 8) and after were washed 6 times. The restriction enzymes ApaI (Promega Co. Southampton, UK) and SmaI (MBI Fermentans, Vilnius, Lithuania) were used according to the manufacturer's recommendations. DNA fragments were resolved by using a 1% gel on a pulse-field gel electrophoresis apparatus, CHEF-DR III (Bio-Rad, Spain), at 6V/cm for 21 hours, with switching times ramped from 0.1 to 25 s at 14ºC, with an angle of 120º. A Salmonella enterica serovar braendorup H9812 restricted with XbaI (MBI Fermentas, Quimigen, Spain) was included as internal molecular ladder, and Mid Range PFG Marker II (New England BioLabs) was included being used as a molecular weight ladder and size determinations. The gel was stained with 100_L/L ethidium bromide for 10 minutes and destained in distilled water for 24 hours. The PFGE patterns were examined visually and the genetic relationship among isolates was evaluated following the criteria of Tenover et al. (1995). In addition to the clinical isolates, a non-epidemiologically related strain of O. rhinotracheale isolated from a pheasant in French was also typed by PFGE.

Results

Pathology. The only gross lesions were observed in the head and were characterized by the presence of thick brown exudates in both ear channels of all partridges. In some of them a slight yellowish Microscopically, a severe subacute to chronic fibrinopurulent otitis affecting the external, middle and inner parts of the ear was found. In the external ear, a thick purulent exudate occupying the lumen was seen (Figure 1) and mucosa and submucosa were infiltrated by numerous heterophils, macrophages and lymphocytes that occasionally formed lymphoid aggregates. A severe purulent inflammation was also infiltrating both the middle and several structures of the inner ear (Figure 1). In general, bony labyrinth was more severely affected than membranous labyrinth with mild to severe heterophilic periostitis that occasionally caused osteolysis (Figures 2 and3), sometimes accompanied with multinucleated cells compatibles with osteoclasts. Membranous labyrinth was well preserved in some areas (Figure 3), while in others a slight infiltrate of heterophils in the perilymph was detected (Figure 4). Membranous labyrinth was completely destroyed in some cases (Figure 5). Cochlea was generally well preserved with a slight infiltrate of heterophils in the vessels and nervous fibres of the basilar papilla being occasionally observed (Figure 6). Vasculitis was also observed in some vessels of the bony labyrinth and the membranous labyrinth (Figure 4). In some areas, the exudate was surrounded by macrophages and multinucleated cells (Figure 7). Gram-negative bacteria were seen in the inflammatory exudate, always associated with severe heterophil infiltration (Figure 7). In the network of branching trabeculae of the temporal bone, an acute and severe heterophilic osteomyelitis, occasionally associated with osteolysis was detected (Figure 8). Slight to moderate inflammation, mainly mononuclear, was also detected in the muscle surrounding the cranial bones (Figure 8) and in the cochlear ganglia (Figure 9). In the brain of two birds, slight and focal mononuclear meningitis was detected in the ventral areas of the caudal brain steam, close to the vestibulocochlear nerve area. No significant lesions were detected in the respiratory, digestive, urinary or haematological systems.

Biochemistry and haematology. Haematology results showed lower values of RBC (<1,5x10 12 /mm3) and hematocrit (<17) than the reference values for this species ( an energy deficiency, and an increase of serum concentration of creatinine (1,5 times the maximum values of references ranges), uric acid (2 times), CK (2 times) and ALP (1,5-2 times). The increase of these parameters were characteristics of muscle damage and cachexia. In general, haematological and biochemical alterations were compatible with a chronic consumptive disease associated to an impaired capacity for food intake.

Bacteriology, molecular identification and antimicrobial susceptibility. Gram-negative pleomorphic, non motile, non spore forming, oxidase-positive, catalase-negative, pleomorphic rods were isolated in pure culture from ear channel and brain of 5 animals, and skull of 3 of them. No other bacteria were isolated from lungs or digestive system. Optimal growth of isolates was obtained in microaerobic conditions after 48h of incubation at 37ºC, although they were also able to grow in aerobic and anaerobic conditions. In blood agar, isolates grew as small, grey and non haemolytic colonies, and they did not grow in MacConkey agar. Production of indol and simmons citrate were negative. All isolates showed identical biochemical profile (numerical code 1004046) with the commercial API 20E identification system, being doubtfully identified as Pasteurella pneumotropica/Mannheimia haemolytica; however, their morphological and biochemical characteristics were not consistent with the provisional assignment to these genera.

Definitive molecular identification was performed by sequencing the almost complete 16S rRNA gene (> 1400 nucleotides) of each isolate. The 16S rRNA gene analysis revealed that the six isolates were genotypically identical displaying 99.9% similarity with that of the type strain of O. rhinotracheale CCUG 23171 T (accession number AY162321). All isolates were sensible to Amoxycillin, Amoxycillin+Clavulonic acid, Ampicillin, Bacitracin, Cephalexin, Ceftiofur, Cloxacillin, Doxycycline, Enrofloxacin, Lincomycin, Oxytetracycline, Penicillin G and Tetracycline. 

Discussion

Ornithobacterium rhinotracheale is a worldwide distributed pathogen mainly isolated from poultry and turkeys and associated with respiratory pathology [START_REF] Travers | Pathogenicity differences between South African isolates of Ornithobacterium rhinotracheale[END_REF][START_REF] Van Empel | Ornithobacterium rhinotracheale: a review[END_REF][START_REF] Szalay | Interpreting chromosomal DNA restriction patterns produced by pulsed-field gel electrophoresis: criteria for bacterial strain typing[END_REF][START_REF] Chin | Ornithobacterium rhinotracheale infection[END_REF][START_REF] Bisschop | The use of a bacterin vaccine in broiler breeders in the control of Ornithobacterium rhinotracheale in commercial broilers[END_REF] that has been sporadically described in partridges and other bird species [START_REF] Van Empel | Ornithobacterium rhinotracheale: a review[END_REF][START_REF] Chin | Ornithobacterium rhinotracheale infection[END_REF][START_REF] Bisschop | The use of a bacterin vaccine in broiler breeders in the control of Ornithobacterium rhinotracheale in commercial broilers[END_REF]. We report the first isolation of OR from farmed partridges with nervous signs due to otitis and osteomyelitis and no respiratory involvement. To the best of the authors' knowledge, there is only one report of OR infection associated with a nervous syndrome [START_REF] Goovaerts | Immunohistochemical and bacteriological investigation of the pathogenesis of Ornithobacterium rhinotracheale infection in South Africa in chickens with osteitis and encephalitis syndrome[END_REF]. However, in the present outbreak and in contrast to Goovaerts et al.

(1998) no significant encephalitis was detected with only slight meningitis being found in two birds. The nervous signs were explained by the severe otitis with cranial bone involvement detected in all birds and they were compatible with a vestibular syndrome [START_REF] Radostits | Enfermedades del Sistema Nervioso[END_REF]. This may be associated with otitis interna, encephalitis affecting vestibular nucleus (such as listeriosis) or traumatic lesions in the vestibular apparatus (ie. fracture of temporal or occipital bones) [START_REF] Radostits | Enfermedades del Sistema Nervioso[END_REF]. Otitis is rarely reported in birds [START_REF] Shivaprasad | Otitis interna (labyrinthitis) associated with Salmonella enterica arizonae in turkey poults[END_REF]. Otitis media is more often described and mainly associated with Pasteurella multocida infection. However, otitis interna in birds is very rare. Only very recently, [START_REF] Shivaprasad | Otitis interna (labyrinthitis) associated with Salmonella enterica arizonae in turkey poults[END_REF] reported the first documentation of otitis interna caused by bacteria in an avian species. These authors considered the lesion as a consequence of a systemic infection by Salmonella enterica arizonae and secondary to a meningoencephalitis. In our case, in contrast, the slight meningeal lesion as well as the inner otitis might be considered as an extension of the severe otitis media and cranial osteomyelitis that have spread to all parts of the ears and the meninges. Thus, this study The role of OR as primary pathogen has been questioned because it is frequently isolated together with other pathogens such as E. coli or P. multocida and also favoured by previous viral infections [START_REF] Pagés | Estudio bacteriológico de un agente asociado a problemas respiratorios en aves de producción: Ornithobacterium rhinotracheale[END_REF][START_REF] De Rosa | Ornithobacterium rhinotracheale infection in turkey breeders[END_REF][START_REF] Van Empel | Ornithobacterium rhinotracheale: a review[END_REF][START_REF] Bisschop | The use of a bacterin vaccine in broiler breeders in the control of Ornithobacterium rhinotracheale in commercial broilers[END_REF]. However, the microbiological and the histopathologic data of the present study, together with the fact that no other pathogens were isolated and no more clinical cases were observed after the appropriate antimicrobial treatment, suggest the implication of this pathogen as responsible of the disease. Although no attempts of virus detection were performed, no lesions suggesting viral involvement were observed. This would not discard, however, a viral participation on the disease, mainly favouring OR infection. These data suggest a possible causal relationship between OR and the disease and that this bacterium should be considered as a differential diagnosis in cases of avian otitis and nervous symptoms. Further studies would be necessary to confirm if OR is a primary pathogen in such cases.

Epidemiological studies have shown that the infection can be transmitted horizontally, by direct or indirect contact, and vertically. It is usually introduced into the farm by animal vectors, contact with wild birds or airborne transmitted [START_REF] De Rosa | Ornithobacterium rhinotracheale infection in turkey breeders[END_REF][START_REF] Van Empel | Ornithobacterium rhinotracheale: a review[END_REF][START_REF] Bisschop | The use of a bacterin vaccine in broiler breeders in the control of Ornithobacterium rhinotracheale in commercial broilers[END_REF]. In this sense, the fact that all OR isolates displayed undistinguishable PFGE macrorestriction patterns indicates that all clinical isolates represent a single strain, and suggests a common source of the infection. Although it was not have been reported [START_REF] Travers | Pathogenicity differences between South African isolates of Ornithobacterium rhinotracheale[END_REF][START_REF] Van Veen | Increased condemnation of broilers associated with Ornithobacterium rhinotracheale[END_REF]. Therefore, the high mortality rate (most of the affected birds) observed in the present outbreak might be related with a higher pathogenicity of the OR strain responsible of the outbreak.

In conclusion, this report is the first description of an internal otitis in partridges associated with

Ornithobacterium rhinotracheale infection and highlights its role as a pathogen in avian species. 
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  Nervous symptoms associated with otitis and cranial osteomyelitis in red-legged partridges (Alectoris rufa) caused by Ornithobacterium rhinotracheale infectionIntroduction
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  Genetic typing. Genetic typing of OR strains was performed by pulsed-field gel electrophoresis (PFGE).

  bone of the ventral cranial cavity close to the ear zone was observed.

  PFGE technique revealed that all OR clinical isolates displayed undistinguishable macrorestriction patterns with the enzymes SmaI and ApaI (data not shown), while the non epidemiologically related French isolate exhibited an individual restriction pattern which was different from that displayed by the clinical isolates in our cases.

  association of OR with otitis and might be considered as the first report of a primary otitis interna in an avian species caused by bacteria.

  clear the origin of the infection in the present case, epidemiological data suggested a horizontal transmission from subclinically infected partridges introduced into the farm. OR subclinical infections have been observed in young birds[START_REF] Zorman-Rojas | Infection of turkeys with Ornithobacterium rhinotracheale and Mycoplasma synoviae[END_REF]. Mortality associated with OR infections usually ranges between 3-15% (van Empel and[START_REF] Van Empel | Ornithobacterium rhinotracheale: a review[END_REF]. Factors that can aggravate the infection include poor management conditions, such as poor hygiene, high animal densities and inadequate ventilation, or coinfections with other viral o bacterial pathogens[START_REF] Van Empel | Ornithobacterium rhinotracheale: a review[END_REF], but none of these factors were observed in the present study. Differences in pathogenicity between clinical isolates of OR

Figure 1 .Figure 1 .Figure 2 .Figure 3 .Figure 4 .Figure 5 .Figure 6 .Figure 7 .Figure 8 .Figure 9 .

 1123456789 Figure 1. Ear of a diseased partridge. Several structures can be observed such as external ear (asterisk),

  Table 1). The anaemia was normocytic and normochromic being characteristic of nutritional deficiencies. The rest of haematological parameters were within normal ranges. Biochemical analysis (Table 1) revealed a decrease in serum glucose, indicating
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Table 1 . Haematology and biochemistry results

 1 

	Variable	Diseased Partridges Animal 1 Animal 2	Control Partridges Animal 3 Animal 4	Normal Values
	RBC	1.42	1	2.24	2.38	(2.06-3.19) 10 12 /l
	HTC	17	10.5	27.3	28.9	(30.25-52.41) %
	Hg.	10.7	6.8	15.7	17,5	(6.3-12) g/dl
	MCV	119.9	105.2	121.7	121.5	(119.1-218.9) fl
	MCH	75.5	67.7	70,08	73,52	(41.2-43.9) pg
	WBC	9.1	2.9	4.6	5.9	(3.1-8.1) 10 9 /l
	AP	620	640	-	1396	(61-928) u/l
	CK	>2000	>2000	1607	1460	(113.8-1772.6) u/l
	Uric Acid	>20	>20	-	10,7	(3-10.6) mg/dl
	Creatinine	1	0,6	0,2	0,8	(0.2-0.6) mg/dl
	BUN	5	<5	-	315	(0.81-5.27) mg/dl
	Glucosa	149	85	297	315	(285.39-530.43) mg/dl
	ALT	64	29	25	30	(0-30) u/l
	Total proteins	5.7	2.6	6	4,5	(2.8-6.9) g/dl
	Albumine	1.3	<1	-	-	(1.8-2.7) g/dl
	Globuline	4.4	2.1	-	-	(1.3-3.6) g/dl
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