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Newcastle disease virus (NDV) infection in bird usually causes systemic infection and
widespread pathological lesions in most of body organs. Pancreatic and renal pathologic
lesions are usually reported during NDV infection in several avian species for example
chicken, turkey, pigeon, goose and double-crested cormorants. Until now, little is known
about pancreatic and renal lesions in NDV infections and the pathogenesis of NDV in the
pancreas and kidney of infected chickens remains unclear. Previously, a comparative study
between chickens and ducks after experimental infection with 9a5b mutant NDV was
performed by our laboratory and the pancreatic and renal lesions were more prominent in
chickens than ducks; therefore, we aimed in this study to investigate the pathogenesis of
pancreatic and renal lesions in chickens using the same isolate in detail from an early
infection phase (6 hpi) till the late phase of infection (10 dpi). Also, to investigate the
pathogenesis of NDV strains that may spontaneously mutate from avirulent to virulent ones.
The virulent 9a5b mutant NDV isolate was inoculated intranasally in 32-day-old specific
pathogen-free white Leghorn chickens. The pancreas and kidney was grossly examined and
both fixed in formalin for histopathological and immunohistochemical investigations.
Pancreas was fixed in gluteraldehyde for electron microscopic examinations. The kidney was
further examined by RT-PCR and virus titration. In the chicken pancreas, inflammatory
changes were observed in the peripancreatic tissue at the early stage of infection (12 hpi) and
became more prevalent towards the end of the experiment. Multifocal areas of necrotizing
inflammation were detected in the exocrine portion of the pancreas by 5 dpi and became more
severe at 10 dpi. The endocrine islets were generally preserved, but slight degenerative
changes were observed at 10 dpi. Immunohistochemistry (IHC), NDV-nucleoprotein (NP)

positive signals were detected in the peripancreatic soft tissues (macrophages and other
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lymphoid cells) by 1 dpi. In the exocrine portion of the pancreas, NDV-NP positive signals
were detected at 5 dpi and increased in intensity and distribution by 10 dpi. NDV particles
were confirmed in the cytoplasm of exocrine acinar cells by transmission electron microscopy.
CD3-postive cells were observed in the peripancreatic soft tissues earlier than in the
pancreatic tissue. Moreover, in comparing with control chicken, insulin immunopostivity was
unchanged, except on the last day of experiment, when insulin IHC was slightly reduced. In
the kidney study, histopathologically, tubulointerstitial nephritis was detected in both renal
cortex and medulla but it was more abundant in the medulla. Nephrotropism of the 9a5b NDV
isolate in the chicken kidneys was confirmed by IHC, RT-PCR, and virus isolation from an
early time after infection (1 dpi). Virus detection was consistent among these three methods
and started at 1 dpi, peaked at 5 dpi, and diminished at 10 dpi. Massive degenerative changes
and infiltration of CD3 immunopositive cells accompanied replication of the 9a5b NDV
isolate in chicken kidneys.

In conclusion, the 9a5b NDV infection in the chicken pancreas induced inflammatory
reaction and viral replication in the peripancreatic soft tissues earlier than in the pancreatic
tissue. Furthermore, necrosis affected mainly the exocrine portion of the pancreas while the
endocrine portion was generally unaffected by the NDV infection. In the chicken kidney, the
9a5b NDV mutant isolate had showed a nephrotropism to the chicken kidney from an early
time after infection (1 dpi). Tubulointerstitial nephritis was more severe in the renal medulla
than the cortex. Local inflammatory response in kidney tissues may play an important role in
suppressing viral replication. Pathological changes that were caused by NDV in the chicken
kidneys were similar to those caused by avian influenza virus, infectious bronchitis virus, and
avian nephritis virus and this highlights the importance of including NDV in the differential

diagnosis of kidney disease in chickens.
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Pathological study on the pathogenesis of the pancreatic and renal
lesions in chickens after experimental infection with the 9a5b

#H El Newcastle disease virus mutant isolate.
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