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Eimeria maxima

RESULTS
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coccidiosis
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 Eimeria spp = Coccidiosis 
 Costs international poultry industry ≈ $3.5 bn/year in loss of 

production and disease control

 Legislation exists in many countries to reduce the extent of 

prophylactic antibiotics administered to animals bred for 

human consumption

 Selective breeding for natural resistance 
 Depends on identification of suitable diagnostic biomarkers 

 Hypothesis
 Level of circulating IL-10 affects level of resistance
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 Experimental procedure
 Day-old Cobb500 birds reared under usual commercial conditions

 Eimeria tenella:
 Large-scale trails (N = 1000 + 200 control) at RVC

 Eimeria maxima:
 Subset of 76 birds at INRA [Hamzic et al, 2016]

 Trial protocol:

 Serum IL-10  
 Concentration measured using capture ELISA [Wu et al, 2016]

 Statistical analyses
 Multivariate mixed model using ASReml
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• Anaemia

• Diahorea

• Dehydration

• Lost appetite

• Failure to grow

• Can be fatal
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VP Weight Gain Lesion Score Serum IL-10

Weight Gain 0.65 (0.03) -0.34 (0.03) -0.38 (0.03)

Lesion Score -0.27 (-9.8) 0.93 (0.04) 0.43 (0.03)

Serum IL-10 -0.30 (-9.8) 0.40 (0.04) 0.94 (0.05)

VP Weight Gain Lesion Score Serum IL-10

Weight Gain 1.01 (0.17) -0.30 (0.11) -0.21 (0.11)

Lesion Score -0.28 (-2.5) 0.89 (0.15) -0.20 (0.12)

Serum IL-10 -0.21 (-1.7) -0.18 (-1.6) 0.99 (0.17)

 Natural resistance to coccidiosis is clearly a continuous axis (as opposed to resistant/susceptible) with level of serum IL-

10 at the peak of infection playing an important role in this differentiation.

 Genetic analysis is now required to explore significant SNPs for the three traits and suggest candidate genes. Calculation 

of heritability and GEBVs will determine the likelihood of breeding for optimum level of serum IL-10.

 Further studies could enlighten the exact role of IL-10 during coccidiosis.  For example, is serum IL-10 produced in 

response to the protozoan invasion or secondary bacterial infections?

DISCUSSION

 E. tenella: Visualisation of Eigen analysis 

explains the imperfect between-trait correlations.  

Phenotypic “immunity” to  coccidiosis comprises 

both resistance and resilience, and is not simply 

the inverse of susceptibility.  

 E. maxima: The difference between 

resistance and resilience is not as clear cut; 

however, this could be due to lack of power 

from smaller data sample.
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