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� Digestive disorders are often observed in
weaned piglets

� During pathogen exposure, reductions in feed
intake and growth occur

� Several studies have been carried out to
understand the underlying mechanisms

2010 EAAP, HERAKLION, CRETE

Introduction 
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Direct consequence of pathogen exposure 
Bown et al., 1990, Kyriazakis et al., 1994

Host defence strategy through immune system stimulation 
Sandberg et al., 2006
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Growth retardation
Direct consequence of   in feed intake 

Kyriazakis et al., 1998

Related from   in feed efficiency 
nutrients absorption or   maintenance requirements

Sandberg et al., 2007

Introduction 

Reduction in feed intake
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Recognition of the economical and societal 
impact of health disorders in pig production

Models for simulating the effect of diseases on feed 
intake and growth  

Sandberg et al., 2006, 2007; Kyriazakis and Doeschl-Wilson, 2009

Introduction

No quantitative framework for predicting the dynamic 
pattern of feed intake and consequences on growth

No (or little) incorporation in growth models of pigs
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� To collect and integrate experimental results from
the literature in a systemic way

� To quantify the reductions in feed intake and
growth, and to describe their relationship in
relation to digestive disorders

� To compare the effect of different measurement
periods on these responses

Objectives 
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� Database from 64 published studies

Control treatment / feed intake and growth results
Experimental infection with E. coli / Poor sanitary conditions
7300 pigs weaned at 4 wk old 
Experimental periods started 4 d post weaning and lasted 3 wk

� 2 measurement periods

Immediate period (±1 wk) following the digestive disorder
Overall experimental period

� Responses calculated within experiment

Two dependent variables = ADFI & ADG
Results expressed as a % of corresponding control

Materials & Methods 
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Results
ADFI & ADG mean responses: general effect
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***

***

Digestive disorders affected ADFI & ADG 
in weaned piglets
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t test: ***P<0.001
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Results

ADG is more affected than ADFI
�Only a part of the reduction in growth can be 

explained by the reduction in feed intake

***
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ADFI & ADG mean responses: general effect
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Results
ADFI & ADG mean responses: immediate & overall effects 
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Results

Period did not affect the response of ADFI
�Anorexia development due to bacteria is a rapid time events

Kyriazakis and Doeschl-Wilson, 2009

ADFI & ADG mean responses: immediate & overall effects 
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Results

***

ADG response was greater on immediate than overall period

�Acquisition and expression of immunity 
Coop and Kyriazakis, 1999

�Overall period cover several week including acute and recovery phases

t test: ***P<0.001

ADFI & ADG mean responses: immediate & overall effects 
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Results
ADG as a function of ADFI by period: covariance model
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∆ADG= -10.2+1.4*∆ADFI

∆ADG= -3.5+1.01*∆ADFI

Linear relationship
Period modifies intercept & slope (P<0.05)

-10% in ADFI     -14% and -24% in ADG for overall and immediate periods

R2adj=49.5%, RMSE=16.9%
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Slope = feed efficiency indicator

1.4x higher for the immediate period 
�modification of resource partitioning ? Sandberg et al., 2007

to sustain the immune response, to repair damaged tissues, 
to replace lost fluids and to generate fever

Intercept = part in growth reduction not associated with 
reduction in feed intake

3x higher for the immediate period
�water losses related to diarrhea ?
�reduction in nutrient availability ? Turk, 1972

Results
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ADG as a function of ADFI by period: covariance model

∆ADG= -10.2+1.4*∆ADFI (overall)

∆ADG= -3.5+1.01*∆ADFI (immediate)
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Conclusions
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� In spite an important between-studies variability, a mean 
response could be estimated

� The reduction in growth was greater than that for feed intake

� The reduction in feed intake was not affected by the 
measurement period

� The reduction in growth was greatest immediately following 
the challenge 

Perspectives
� To describe the dynamic response pattern

� To include these in models for growing pigs
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