
Poultry respiratory-reproductive pathogens: 
influence of sampling techniques on laboratory outcomes

A MEMBER OF THE RUSSELL GROUP

Ganapathy, Kannan DVM PhD FHEA DipECPVS FRCVS
Professor & Chair in Poultry Infection, Immunity & Vaccinology

RCVS-recognized Specialist in Poultry Medicine & Production
Diplomat European College of Poultry Veterinary Science

Email:gana@liverpool.ac.uk



Respiratory system

• Upper respiratory tract
• Nares

• Mechanical filters
• Nasal cavity

• conchae
• Paranasal sinus

• Infraorbital sinuses

micro-filteration,
warms
moisture

• Lower respiratory tract
• Air passes through the Choanae

to larynx.
• Larynx – not connected to sound creation.
• Larynx to trachea (complete cartilaginous rings)
• End of trachea, bifurcates  onto bronchus

]



Respiratory system

• Bronchi, air sacs and lungs
• No diaphragm in birds
• Lungs are fixed, do not expand
• Air sacs – plays essential role

• Number of air sacs variable depending on species
• See diagram for the locations of air sacs
• Thoracic and abdominal muscle movements allows 

inspiration and expiration of air and movements



Important & common chicken 
respiratory-reproductive pathogens

Pathogens Respiratory Reproductive
Infectious bronchitis virus (IBV) +++ +++
Avian metapneumovirus (aMPV) ++ +
Infectious laryngotracheitis virus (ILTV) +++ +
Mycoplasma gallisepticum (Mg) +++ ++
Mycoplasma synoviea (Ms) ++ +++
Others …



- Nasal and ocular discharges
- Wheezing, rales
- Sneezing, Coughing
- Gasping
- Head-shaking/scratching
- Mortality and morbidity, variable
- Abdominal breathing
- Wheezing
- Lameness

§ Conjunctivitis
§ Sinusitis
§ Rhinitis
§ Laryngitis
§ Tracheitis
§ Tracheal plug
§ Pneumoniae
§ Lung congestion
§ Air-sacculitis

§ Mild
§ Moderate
§ Severe

§ Fibrinous air-sacculitis

• Mortality
• Reduced egg production
• Reduced egg quality (external and 

internal)
• Reduced number eggs set
• Reduced hatchability
• No Vertical transmission …

Chicken respiratory-reproductive viruses: missing diagnosis due to similar 
clinical signs and lesions



Chicken respiratory viruses: missing diagnosis due to 
similar clinical signs and lesions



IBV –diseaseRespiratory – shifting ‘complex’ to ‘supercomplex’

§ Variant IBVs
§ H9N2
§ H5?
§ ILT
§ Ms
§ ORT
§ Immuno-

suppression
- Vit A, E
- Mycotoxins
- IBDV
- CAV

Simple 

to 

Complex
- E coli
- Mg
- NDV
- etc

respiratory 
disease  



Sugiyama, J. Vet. Med. Sci. (2006)
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Chicken respiratory viruses: inappropriate sampling techniques and 
over-relying on single diagnostic approaches
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Lounas et al. 2018

HI – Haemagglutination inhibition
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Avian (Poultry-chicken) respiratory viruses: inappropriate sampling 
techniques and over-relying on single diagnostic approaches
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Sampling 

Live birds 

Oral (O) Choanal (C) 
Oropharyngeal
(OP) 

Cloaca 

Orophargyngeal-
choanal (OPC)

Trachealhttps://www.hyline.com/filesimages/TechLibrary/Misc%2
0Docs/TU%20SER%20ENG.pdf

https://www.poultryimprovement.org/documents/WIAV0020.pdf

Chicken respiratory pathogens: swabs collection from birds for 
detection of antigens



OPC & Cloacal swabs in commercial layers

Cl swabsOPC swabs

oral Ocu-Na

Mass Mass793B 793B

oral Ocu-Na oral Ocu-Na oral Ocu-Na



OPC & Cloacal swabs in commercial broilers

Cl swabsOPC swabs

• Both OPC & Cloacal swabs to monitor vaccine-take

• Virus detection influenced by …
• Strain
• Route 



OPC & Cloacal swabs in commercial broilers

Cl swabsOPC swabs

• Both OPC & Cloacal swabs to monitor vaccine-take

• Virus detection influenced by …
• Type of birds
• Strain of virus
• Route of inoculation
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Tissues
(kidneys, proventriculus)

+ QX

RT-PCR

Virus isolation

Embryo – typical 
of IBV from 3º

TOC
1º, 2º, 3º

ECE
1º, 2º, 3º,
 4º, 5º

Proventriculus  +VE (VI)

+ 793B

100% ciliostatic

Conventional & Molecular detection & differentiation of pathogens –
RT-PCR vs VI
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Preferred tissues & timing 
for detection of 
pathogens, eg. aMPV



Sampling for Mg/Ms – best to use plastic stick swabs



Conclusions

• Clinical judgement vs laboratory reports.

• Cross-check laboratory results.

• Use a combination of antibody and antigen detection methods.

• Ensure correct sampling methods.

• Appropriate interpretation of laboratory results.



Thanks for your kind attention
Email:gana@liverpool.ac.uk

Acknowledgments

Sirorat Munyahongse, PhD
Wachiraporn Samsom, MPhil
Congriev Kumar Kabiraj, PhD
Hani Alnakhli, PhD
Thomas Lewis, PhD
Sam Hughes, PhD

Joseph Hinds, BBSRC Postdoc
Emily Herschell-Kelly, BBSRC Technician


