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Growing antibiotic resistance is
leading to a continuous need for
discovering new drugs and

alternative treatments against infections.
Essential oils (EO) have been receiving
attention from a wide variety of research
groups, in search for antimicrobial activity.
EO are frequently applied via aerosol in
order to combat respiratory distress (either
during heat stress, after vaccination or
during respiratory disease). Because of their
volatility EO can easily reach the upper and
lower parts of the respiratory tract through
inhalation.
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The range of available products is wide
and differs in composition, concentration
and application. While the scientific
evidence supporting the effect of EO in
vitro is widely available, the scientific
support for many EO based products is
rather nimble. To judge the effectiveness of
an EO product, several aspects need to be
taken into account. This article addresses
three characteristics of EO application.

Antimicrobial properties

The fact that each EO composes multiple
active chemical components complicates
their mode of action. One important part
of the mode of action is disturbing the
outer cell membrane of bacteria. 
Gram-positive bacteria are known to be

more susceptible to EO than Gram-negative
bacteria. Although many publications
demonstrate some sort of antimicrobial
activity, it is important to realise which
results are relevant for its practical
application.
For instance, if an antimicrobial activity is

tested, it should be tested as a vapour if the
results are to be extrapolated to its use in
an aerosol. 
The vapour phase test (VPT) has proven to

demonstrate the activity of gaseous EO in
the most appropriate way, and these results
may be useful to understand the

antimicrobial activity of them in the
respiratory tract.

Exposure time

Another important fact when extrapolating
experimental results to a practical usability
is exposure time. How long has the
pathogen or the animal been exposed to
the EO while being tested? At farm level,
the time it takes to apply aerosol varies
between 15 and 30 minutes, depending on
the type of machinery used. 
Inouye et al. showed that  the anti-

microbial action of EO by gaseous contact
was most efficient when exposed at high
vapour concentration for a short time.
Eucalyptus oil has proven to have strong
antiviral activity against influenza virus after
5-15 minutes aerosol exposure. 

Concentration

Finally, the effective concentration
(measured as Minimal Inhibitory Dosage
(MID) in mg/L) of EO against respiratory
pathogens in laboratory studies are difficult
to achieve in practice.
A brief calculation would look as follows:

Aerosol application in a poultry house is
calculated per spray moment, for instance
as 10L solution/1000m3.
This would result in 0.01ml/litre air. The

solution contains for instance 2% EO,
lowering the concentration to
0.0015ml/litre air. Looking at the MID

found in vitro, vapour levels of 0.1-0.9mg/L
may suppress the growth of bacterial
pathogens of respiratory infections. These
levels are extremely difficult to reach in a
poultry house. Nonetheless, aerosols have
proven themselves to be useful. A possible
explanation is the accumulation of EO
vapour in the trachea which has indeed
been demonstrated. Another explanation
could be the anti-inflammatory effect some
EO pose, which are achieved with a lower
concentration.

Conclusion

While the use of EO during respiratory
disease is well established and to a certain
extent supported by scientific evidence, the
gap between laboratory studies and a real
farm situation is rather large. This lack of
scientific evidence proving the efficacy of
EO does not mean they are useless.
Since there are plenty of indications of

efficacy, it is now up to individuals to
develop confidence in the use of EO at
farm level. 
Field trials have shown the great benefit

of EO application in reducing the negative
effects of vaccination reactions as well as
providing respiratory relief during heat
stress. After all, in theory there is no
difference between theory and practice,
but in practice there is! n
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