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Health and disease susceptibility are significantly influenced 
by housing conditions, nutrition and animal management. 
At Wageningen Bioveterinary Research, we are able to 
evaluate the effects of health-supporting interventions on 
the prevention of infectious diseases in experimental animal 
models. These models are based on infections due to 
low-pathogenic viral and/or bacterial pathogens. 
This provides the opportunity to assess and quantify 
the effects of health-supporting measures and to study the 
physiological and immunological mechanisms as well. 
The balance of beneficial and detrimental effects due to 
genetic selection, nutritional optimisation or improved farm 
management can therefore be evaluated with respect to 
immunity and general health. These models primarily target 
pig health but also offer possibilities for biomedical research. 

Examples of interventions

Effect garlic on health
Using this model Wageningen Bioveterinary Research 
demonstrated the effects of garlic feeding on respiratory 
health in pigs. A beneficial, alleviating effect of garlic 
on  he course and severity of a low pathogenic, 
gram-negative bacterial infection was shown.  
 

Effect of environmental enrichment on 
early-life health 
Newborn piglets were either housed in conventional 
fostering and weaning conditions or in enriched conditions. 
These pigs were then used in our viral/bacterial 
co-infection model to investigate the effects on infection 
and disease susceptibility. Our model showed that pigs 
reared in an enriched environment were better able 
to reduce virus load and disease manifestation after 
bacterial challenge. Immune responses, lung lesions and 
sickness behaviour of the piglets were clearly affected by 
housing conditions. 

Positive interventions lead to beneficial effects, Negative interventions lead to detrimental effects 
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Actinobacillus pleuropneumoniae is impaired by the garlic volatile allyl
methyl sulfide (AMS) in vitro and in-feed garlic alleviates
pleuropneumonia in a pig model

Petra M. Becker a,*, Piet G. van Wikselaar a, Monique F. Mul a, Arjan Pol b, Bas Engel c,
Jan W. Wijdenes d, Carola M.C. van der Peet-Schwering a, Henk J. Wisselink d,
Norbert Stockhofe-Zurwieden d

a Livestock Research, Animal Sciences Group of Wageningen UR, Edelhertweg 15, 8219 PH Lelystad, The Netherlands
bDepartment of Microbiology, Faculty of Science, Radboud University Nijmegen, Heyendaalseweg 135, 6525 AJ Nijmegen, The Netherlands
cBiometris, Plant Sciences Group of Wageningen UR, Droevendaalsesteeg 1, 6708 PB Wageningen, The Netherlands
dCentral Veterinary Institute, Animal Sciences Group of Wageningen UR, Edelhertweg 15, 8219 PH Lelystad, The Netherlands

1. Introduction

Porcine pleuropneumonia caused by the lung-infectious
pathogen Actinobacillus pleuropneumoniae affects pigs of all
ages worldwide, and is responsible for serious losses in the
swine industry. The peracute form of the infection leads to a
high mortality, and the chronic form to persistent lung

lesions. Apart from vaccines, antibiotics are applied to
control the disease. However, increasing concerns about the
use of antibiotics call for alternative approaches.

In phytotherapy, garlic (Allium sativum) is known for its
immunostimulant and anti-microbial activities (Sohn
et al., 2009; Harjai et al., 2010; Liu et al., 2010). Moreover,
garlic is partially excreted via the lungs (Taucher et al.,
1996; Suarez et al., 1999; Lawson and Wang, 2005). The
decomposition of the garlic-derived active compound
allicin in the body results in the formation and release
of various sulfides, such as diallyl disulfide, diallyl
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A B S T R A C T

Decomposition products of ingested garlic are to a certain extent excreted via the lungs. If

the supposed health-supporting capacities associated with garlic extend to these exhaled

sulfurous compounds, they could have an effect on the course of pneumonia. In this study,

the garlic-derived volatile allyl methyl sulfide (AMS) as a lead compound of volatile garlic

metabolites was shown to exhibit an antibacterial effect against the pig pathogen

Actinobacillus pleuropneumoniae serotype 9. AMS caused a delay in the appearance of the

optical density-monitored growth of A. pleuropneumoniae in medium when compared to

unaffected growth curves, yet without lowering the stationary phase yield at the

concentration range tested. At 1.1mM, AMS impaired the in vitro growth rate of A.

pleuropneumoniae serotype 9 by 8% compared to unimpeded growth. In an animal trial, a

garlic-fed group of 15 pigs that received a diet with 5% garlic feed component and a control

group of 15 pigs that received a dietwithout garlic were infectedwith A. pleuropneumoniae

serotype 2 via an aerosol and subsequently followed for 4 days. At the day of the challenge,

blood AMS in the garlic-fed group amounted to 0.32� 0.13mM. A beneficial, alleviating

effect of garlic on the course and severity of an A. pleuropneumoniae infection in pigs was

indicated by the reduced occurrence of characteristic pleuropneumonia lesions (27% of the

lungs affected in the garlic-fed group vs. 47% in the control group) and a near to significant

(p = 0.06) lower relative lung weight post mortem in the garlic-fed group.
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