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Abstract

An acute paralysis syndrome (APS) of broiler chickens was first reported in 2010 in an Australian
chicken meat production region. The APS was characterised by flaccid paralysis of the neck,
prostration and eventually death of the affected chicken and elevated flock mortalities from 26
days of age. The purpose of the work presented in this doctoral thesis was to establish causation of
the APS, risk factors for it and management strategies for controlling it. An initial review of
literature (Chapter 2) enabled a broad differential diagnosis list to be devised in consideration of
the potential causes of the APS. The collation and synthesis of diagnostic tests performed on field
cases (Chapter 4) highlighted the need for further diagnostic testing to assess for the presence of
serotype-1 Marek’s disease virus (MDV1), avian encephalomyelitis virus (AEV) and flaviviruses
in affected chickens. The main pathological findings from field cases were that 32 % of affected
chickens displayed vasculocentric encephalitis focussed in the cerebrum. Neurological
examination of affected chickens localised lesions to within the forebrain, consistent with the
observed brain histopathology. Exclusion testing ruled out Newcastle disease and avian influenza
and serum ELISA assays for Clostridium botulinum toxins C and D were consistently negative.
MDV1 load in shed dust revealed very high counts of MDV1 in sheds in the affected region prior
to the implementation of Marek’s disease (MD) vaccination, after which a sharp reduction in
MDV1 load in shed dust was observed. Despite this the APS continued to occur and MDV1

continued to be found in a small proportion of APS affected and MD vaccinated chickens.

A retrospective case-control study of farms affected with the APS was performed (Chapter 5) in
order to describe the temporal and spatial distribution of the APS, define the impact of the APS on
flock performance, identify risk factors which were associated with the APS and to devise
mitigation strategies which may be implemented on farm. The APS caused bird losses but did not
reduce growth rates. Flock wastage (mortality + culls) was significantly greater (P < 0.0001) for
flocks with the APS (15.9 + 0.6 %) than for flocks without the APS (5.5 + 0.2 %). The majority of
wastage in affected flocks occurred from 26-51 days of age. Mean bodyweights of flocks with the
APS were significantly greater than flocks without the APS at 14, 21 and 28 days of age.

Multivariate logistic regression analysis showed that the most important risk factor for the APS
was mean daily maximum shed temperatures from hatch to 7 days of age below the Ross 308
guidelines (odds ratio 3.99 per unit of 1.0°C, P<0.002). Other risk factors relevant to APS
mitigation included: bodyweights above the Ross 308 breed guidelines between 14 — 28 days of
age, maximum shed temperatures exceeding the Ross 308 breed guidelines from 15 days of age,

excessive fluctuations in shed temperatures and increased flock age at first thinning-out.



The APS was experimentally reproduced (Chapter 6) in broiler chickens inoculated at 21 days of
age with spleen cells (35% of chickens) or whole blood (35% of chickens), and in chickens
exposed to contaminated litter from 21 days of age (10% of chickens). The APS was not
reproduced in broiler chickens inoculated with brain tissue or sham-challenged at 21 days of age,
in broiler chickens challenged at hatch with any of the challenge materials or in specific pathogen-
free layer chickens challenged at either age with any of the challenge materials. The pattern of
reproduction confirmed an infectious aetiology (at least in part) of the APS and additionally
suggested that maternal antibody may be protective against the APS from early challenge.
Affected chickens demonstrated an identical clinical syndrome to affected field chickens. In
broiler chicken groups challenged at 21 days of age, males had a significantly increased (P = 0.02)
mortality compared to females confirming a greater susceptibility of males to the APS. The effect
of MD vaccination on mortality was not significant. Histopathology of the brain was consistent
with field findings. Polymerase chain reaction assays did not detect evidence of MDV1, AEV or
flaviviruses in affected chicken tissue. Experimental reproduction of the syndrome was not
achieved in three of four subsequent experiments (Chapters 7-8) and the most plausible reason for
the difficulty in reproduction was due to low growth rates achieved in these subsequent

experiments.

Whole genome next-generation sequencing (NGS) and subsequent bioinformatic analysis was
performed from DNA and RNA extracted from spleen, blood and brain tissue from APS affected
and clinically normal chickens in an attempt to identify infectious agents present in affected
chickens and absent in normal chickens (Chapter 9). Evidence of feline herpesvirus 1 in 3/7
affected chicken DNA samples and respiratory syncytial virus in 3/6 affected chicken RNA

samples were found.

In summary the APS is caused at least in-part by an infectious agent/s due to the pattern of
reproduction demonstrated and the associated pathology. VVarious management strategies are
recommended for reducing the incidence of the APS on farms including: maintaining shed
temperatures to the guidelines recommended for the Ross 308 breed throughout the life of the
flock but particularly within in the first 7 days of age, ensuring growth rates are within the breed
guidelines and avoiding delays in flock thinning-out. Recommendations for future work include
refining of the experimental reproduction model focussing on achieving adequate growth rates to
allow disease manifestation, more extensive epidemiological analyses, testing any protective
effect of early exposure to the putative agent/s by re-using litter on-farm and following up on

NGS results utilising polymerase chain reaction based assays.
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