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•  Pedigree	family	=	1♂	+	10♀	

•  Pedigree	to	broiler	=	3.5	-	5	years	

•  Up	to	28,000,000	broiler	progeny	

•  (28KK)	x	(2.0	Kg)	x	(69%	yield):	
•  	39,744	T	of	poultry	meat	

Output of  a Pedigree Family 
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Mycoplasma gallisepticum and 
M.synoviae 

•  Bacteria 
•  Mollicutes 

•  No cell wall 

•  Smallest free-living organisms 

•  Smallest genome of  any free-living organism  

•  pathogenic and economically significant 
avian mycoplasma 



Why is Control Important?… 

•  Clinical disease – pathogenic strains 

 

 



The World Organisation for 
Animal Health (OIE) 

•  OIE-Listed diseases 

•  Manual of  Diagnostic Tests and Vaccines for Terrestrial 
Animals 



NPIP 
•  National Poultry Improvement Plan (NPIP) 

•  cooperative Federal-State-Industry program 

•  use new diagnostic technology to effectively improve poultry 
and poultry products 

•  egg-transmitted, hatchery-disseminated poultry diseases 

•  provides certification that poultry and poultry products are 
disease free 

•  Pullorum-Typhoid (P-T) 

•  Mycoplasma gallisepticum (MG) 

•  Mycoplasma Synoviae 

•  Mycoplasma Meleagridis 

•  Salmonella Enteritidis 

•  Avian Influenza (AI) 



NPIP 
The official tests for M. gallisepticum, M. meleagridis, and M. synoviae 
shall be  

•  the serum plate agglutination test,  

•  the tube agglutination test,  

•  the hemagglutination inhibition (HI) test,  

•  the microhemagglutination inhibition test,  

•  the enzyme-linked immunosorbent assay (ELISA) test,3  

•  a polymerase chain reaction (PCR)-based test, or a combination of  two 
or more of  these tests. 

 The HI test or the microhemagglutination inhibition test shall be used 
to confirm the positive results of  other serological tests. HI titers of  
1:40 or more may be interpreted as suspicious, and final judgment 
must be based on further samplings and/or culture of  reactors. 



Avian Mycoplasma 
Diagnosis 

•  Serology - SPA, HI and ELISA 
 
•  PCR – conventional and real-time 
 
•  Culture 

•  Bioassay 



Gene Targeted Sequencing 
(GTS) 

•  Compare to database 
•  >200 sequences 

•  Assign type   
•  WT#BB/WT#4 
•  S-1, S-2, S-3 

•  No culture required 

•  Good reproducibility 

•  Reference database  

•  Can be combined with diagnostic 
PCR 
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Approaches to Control 

•  Keep it out 
•  Surveillance 

•  Eradication 

•  Live with it 
•  Medication 

•  Vaccines 



Mycoplasma Surveillance Tests 

•  Sensitive 
•  early detection 

•  High throughput 

•  Economical 

•  Tolerate some false positives 

•  SPA, ELISA, (real-time PCR) 

FergusonWVPA2015 



Sources of  Infection 

•  Egg transmission 
•  Rate of  transmission unpredictable 



Glisson, J.R. & Kleven., S.H. (1984). Avian Dis, 28, 406-415.  
 

Vertical transmission 



Sources of  Infection 

•  Egg transmission 
•  Rate of  transmission unpredictable 

•  Horizontal transmission  
•  Direct or indirect contact with infected birds 

•  Biological carriers 

•  Mechanical carriers – dust, droplets, feathers, 
equipment, rodents 

•  Aerosol transmission possible over short distances 













Survival of  MG on Various 
Substances 

Christensen, N. H., C. A. Yavari, A. J. McBain, and J. M. Bradbury. Avian Pathol. 23:127-143. 1994. 
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Antibiotics 



Antibiotics 

•  Will not eliminate infection 

•  Antibiotic resistance may develop 



Genotype Date Isolated Company 
MIC  

MIC tylosin      
(µg/mL) 

Sensitivity to 
tylosin 

MIC  tetracycline 
(µg/mL) 

Sensitivity to 
tetracycline 

S-56 Jun-12 1 1 S 0.5 S 
S-56 Jun-12 1 1 S 0.5 S 
S-48 Feb-13 2 0.0625 S 0.5 S 
S-56 May-14 5 2 I 0.25 S 
S-56 May-14 5 1 S 0.5 S 
S-56 May-14 5 1 S 0.5 S 
S-56 Jun-14 5 1 S 0.25 S 
S-56 Jun-14 4 1 S 0.5 S 
S-56 Jun-14 3 1 S 0.5 S 
S-56 Jun-14 3 1 S 0.5 S 
S-56 Jun-14 5 1 S 0.25 S 
S-56 Jun-14 5 4 R 0.375 S 
S-56 Jun-14 5 1 S 0.5 S 
S-56 Oct-14 5 1 S 0.25 S 
S-56 Feb-15 2 (Farm A) 2 I 1 S 
S-56 Feb-15 2 (Farm B) 1 S 1 S 
S-56 Feb-15 2 (Farm C) 1 S 1 S 
S-56 Mar-15 2 (Farm D) 2 I 1.5 S 
S-56 Mar-15 2 (Farm E) 4 R 2 S 
S-56 Mar-15 2 (Farm F) 2 I 1.5 S 

S ≤ 1 / I= 2 / R > 4  S ≤ 4 / I= 8 / R > 16  

X. Gong & Ferguson-Noel, N., Unpublished (manuscript in preparation) 



Tylosin Treatments Less 
Effective Over Time 

A. Kiers & Ferguson-Noel, N., Unpublished (manuscript in preparation) 
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Vaccines 

•  Inactivated oil-emulsion bacterins 

•  Recombinant MG Vaccine 

•  Live vaccines  
•  F Strain 

•  ts-11 

•  6/85 



Reasons to Vaccinate 

•  Prevent clinical disease 

•  Reduce egg transmission 

•  Avoid cost of  medication 

•  Eradicate virulent field strains 



Displacement 

•  Depends on ability of  vaccine to prevent 
secondary infection with wild type 

Vaccinated Wild type Clean 



Displacement - 
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MG – GA Broiler-type 
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Genotyping South African MG 
Isolates 

Armour, N.K., et al (2013). Avian Pathol. doi:10.1080/03079457.2013.819486 



Genotyping South African MG 
Isolates 

Armour, N.K., et al (2013). Avian Pathol. doi:10.1080/03079457.2013.819486 



MG epidemiology in Jordan 

•  Relatively large and developing chicken industry  

•  No national plan to control MG infection 

•  Farmers depend on vaccination and/or chemotherapy  

•  70 % of  broiler flocks that suffered from respiratory disease 
were positive for MG by ELISA 

FergusonWVPA2015 



MG epidemiology in Jordan 

•  2004-2005 vs 2007-2008 (n=24)  

•  None of  the flocks were vaccinated  

Gharaibeh, S., et al.,Avian Dis 55:212-216. 2011. 

FergusonWVPA2015 



MG epidemiology in Jordan 

•  2004-2005 vs 2007-2008 (n=24)  

•  None of  the flocks were vaccinated  

•  21 isolates indistinguishable from F-strain 

Gharaibeh, S., et al.,Avian Dis 55:212-216. 2011. 
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MG epidemiology in Jordan 

•  2004-2005 vs 2007-2008 (n=24)  

•  None of  the flocks were vaccinated  

•  21 isolates indistinguishable from F-strain 

•  The most common vaccine used in Jordan in the early 2000’s 
was F-strain   

•  In later years, F-strain availability was very limited  

Gharaibeh, S., et al.,Avian Dis 55:212-216. 2011. 

FergusonWVPA2015 



Jordan F-Strain – Increased 
Virulence in Broilers 
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MG Outbreak in NE GA and 
ts-11 Vaccination 
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Increased Virulence and Vertical 
Transimssion 

•  Pathogenicity Trial 
•  El Gazzar, M., Laibinis, V. & Ferguson-Noel, N. (2011). 

Characterization of  a ts-11-like Mycoplasma gallisepticum Isolate 
From Commercial Broiler Chickens. Avian Dis, 55, 569-574.  

•  Vertical Transmission Trial 
•  Armour, N.K. & Ferguson-Noel, N. (2015). Evaluation of  the 

egg transmission and pathogenicity of  Mycoplasma gallisepticum 
isolates genotyped as ts-11. Avian Pathol, 1-24. doi: 
10.1080/03079457.2015.1044890 

 

http://www.gapoultrylab.org/wp-content/uploads/2012/05/
Experience-in-Use-of-MG.pdf  

FergusonWVPA2015 



MG – GA Broiler-type 
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Thank you 

Naola Ferguson-Noel, DVM, MAM, PhD 

University of  Georgia, Poultry Diagnostic & Research Center 

953 College Station Rd., Athens, GA 30602-4875 

Phone: (706) 542-3068    Lab: (706) 542-5646 

naolaf@uga.edu 

http://www.avian.uga.edu/ 


