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• One of 3 Black Cockatoo species 
endemic to WA

• ‘Threatened’ at state, national & 
international level

• Main breeding area in the 
wheatbelt; populations move to the 
Swan Coastal Plain in summer
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DIFFERENTIAL DIAGNOSES FOR HINDLIMB 
PARESIS/PARALYSIS IN BIRDS

• Anticholinesterase pesticide poisoning 
(organophosphates,carbamates)

• Organochlorine pesticide poisoning

• Other pesticides (e.g. pyrethrins, glyphosate, 
imidacloprid)

• Heavy metal poisoning

• Other toxin (e.g. rodenticides, mycotoxins)

• Spinal trauma

• Nutritional deficiency/resource competition

• Infectious disease: virus/bacterial/parasitic

• Botulism

ACTIONS FOR REFINING 
DIFFERENTIAL LIST

1. Clinical and post mortem 
examination; index case 
definition 

2. Toxin source investigation 

3. Tissue residue examinations: 
pesticides, heavy metals

4. Cholinesterase (ChE) levels in 
blood and brain



Examination Findings

General examination • No evidence of primary trauma (bruising, fractures)
• Ulceration over keel associated with prolonged recumbency
• No regurgitation (common in black cockatoos with heavy metal 

poisoning)

Neurological examination & 
systematic evaluation of  
paresis/paralysis

• No significant changes other than presenting paresis/paralysis
• Neurological deficit ranging from reduced foot clench and 

reduced voluntary leg movement, through to full paralysis.  Deep 
pain generally present.  Loss of cloacal tone commonly seen.

Radiography • No significant changes 

Clinical pathology –
CBC/biochemistry

• No significant changes

Gross pathology • Often poor body condition and secondary ulceration over keel
• No evidence of primary spinal trauma

Histopathology • No evidence of  infectious process, nutritional deficiency or 
primary trauma





• Initial exam under manual restraint - triage
• GA, radiographs, clinical examination within 24-48hrs 

of admit, serum store for future AChE analysis & NTE 
assays

• Supportive care & housing modification
• Monitoring of CHiPs signs q 3 days to reassess & 

evaluate prognosis

• If severe, not compatible with future release eg.
severe respiratory distress, severe keel trauma, poor 
body condition euthanased & necropsied collecting 
brain, crop, liver  & GIT for future toxicologic 
examination & serum & plasma store.
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Toxin source investigation

• Investigation of pesticide use in high caseload areas
• No changes in practices for many years

• The only pesticides in use known to be toxic to birds 

- pyrethrins; no Organophosphates (OP’s) or carbamates reported

• No reports of other affected species

• Exposure in inland breeding areas – delayed or variable effect
• CHiPS seasonal pattern coincides with influx of Carnaby’s Cockatoos 

from the wheatbelt
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Wheatbelt Mortality Events – OP poisoning?

• Live birds with CHiPS signs and dead hens in nest 
hollows found at Coorow (2009, n=16) and 
Coorow (2012, n=7).

• At the time of year the mortalities occurred 
(September-October), growers are routinely 
spraying canola crops with organophosphate (OP) 
pesticides.

• Carnaby’s Cockatoos feed extensively on canola 
during breeding; other black cockatoo species do 
not feed on canola.
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AOP OPIDN

•Acute onset

•Varying degrees of muscle 
paralysis

•Death due to cardiac or respiratory 
arrest 

•Birds more sensitive when 
compared to mammals (Walker 
1982, Goldstein et al 1999)

•Birds of prey feeding on baited 
animals (Goldstein et al 1999, Elliot 
et al 1997)
•Other birds feeding on crops 
(Benson et al 1971, White et al 1983, 
Flickinger et al 1984)

•Onset up to 2-3 
weeks following 
exposure to OPs 
(Emerick et al 2012)

•Flaccid paralysis of 
hindlimbs 

•Paralysis of 
forelimbs in severe 
cases



AOP OPIDN

Necropsy: 
No significant findings No significant findings

Histopathology:

No significant findings

Sensory-motor axonopathy 
(Emerick et al 2012)

•CNS and PNS
•Wallerian degeneration

•Cholinesterase quantification
•Plasma (BChE)
•Brain (AChE)

•>20% inhibition 
diagnostic for 
exposure
•>50% inhibition  
diagnostic for 
toxicity

•Toxicology

•NTE quantification & 
Reactivation

•70-80% inhibition diagnostic 
(Emerick et al, 2012)
•Inability to reactivate

•Toxicology

AOP OPIDN

Inhibition of AChE  

•Binding and 
phosphorylation by 
OPs

•Within hours 
of exposure

•Disturbances in 
synaptic 
transmission in 
CNS and PNS

•Reversible
•All OP’s, some 
carbamates

Inhibition and ageing of Neuropathy target 
esterase (NTE)

•Binding and phosphorylation by OPs
•Within hours of exposure (Correll et 
al 1990, Sogorb et al 2010)

•Irreversible ageing of NTE
•Time dependent process

•Only oxon forms of OPs

•Animal must survive acute immediate 
cholinergic syndrome (Correll et al 1990)

Mode of action



• NTE assays - significant difference between the CHiPS and control cases for NTE 
inhibition. 



Examination Findings

OP panel (13 pesticides commonly used in WA) in digestive 
tract contents

all samples negative

Carbamates (9 pesticides commonly used in WA) in digestive 
tract contents (n=14)

all samples negative 

Imidacloprid in digestive tract contents (n=14)
Imidacloprid & Clothianidin (n=2) -2017

all samples negative 
Low levels (n=1)

Fipronil in digestive tract contents (n=2) all samples negative 

Heavy metals in fat, muscle, liver and skin (n=10):
• lead, mercury
• cadmium, nickel and zinc
• chromium
• copper and zinc (Coorow birds; n=2)

• not detected
• detected in subclinical quantities
• detected in subclinical quantities
• elevated in liver samples (46-100mg/kg; cf 30-60mg/kg 

Macdonald et al 2010) – general ill health 

Viral testing Viral testing (Newcastle Disease Virus, Beak and Feather 
Disease Virus, Avian Influenza) – negative



WHEATBELT SWAN COASTAL PLAIN

Current Hypothesis
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Chronic/delayed 
Poisoning

OPIDN

CHiPS

Acute “cholinergic” 
poisoning

• Some sudden deaths due to poisoning

• Other black cockatoo species 
unaffected because not feeding on 
sprayed crops

CHiPS CHiPS

Exposure to OP 
pesticides 
sprayed on 
canola

•Dermal exposure 
or ingestion

•Possibly multiple 
sites or multiple 
exposures

• Pesticide may not be detectable in delayed/OPIDN cases

• ChE suppression variably detectable in brain and blood depending on 
pesticide type and degree of exposure

• ChE suppression may not be present at all in OPIDN cases



Ongoing Investigations

• Repeated & thorough histological examination of CHiPS cases, and 
development of new assays for testing out the OPIDP theory 

• Establishing ‘normal ranges’ for heavy metals in liver of black 
cockatoos (underway)

• Ecological investigation in targeted breeding areas

• Further toxicology testing (e.g. eggshells, tissue using 
metabolomics)

Source: https://estore.parrots.org/products/carnaby-cockatoo-1
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