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Summary of thesis
Mycoplasma hyopneumoniae (M. hyopneumoniae) is the primary
agent of enzootic pneumonia, a chronic respiratory disease which
results from infection of M. hyopneumoniae and other secondary
bacteria, and inflicts major economic losses to the pig industry. One
of the ways frequently used to control M. hyopneumoniae infections
worldwide is vaccination. The most common vaccination strategy in
practice is vaccination of the piglets during suckling or at weaning.
Currently, it is not known whether the efficacy of vaccination
against M. hyopneumoniae can be influenced by the weaning
process when vaccination is applied at the day of weaning.
Concerning the breeding sow population, vaccination of gestating
sows against M. hyopneumoniae is not frequently practiced under
field conditions. Nevertheless, breeding sows could be a reservoir of
M. hyopneumoniae infections for the suckling and recently weaned
piglets in endemically infected herds. Thus, it is interesting to
investigate whether vaccinating sows during gestation could
decrease the percentage of their offspring that is colonized with M.
hyopneumoniae at weaning as well as in the nursery units.
The general aim of this thesis was to investigate different
vaccination strategies against M. hyopneumoniae infections in order
to improve the control of enzootic pneumonia.
The first study assessed the efficacy of a single M. hyopneumoniae
vaccination (Ingelvac MycoFLEX®) three days before weaning (V1) or
at weaning (V2) against experimental challenge infection. Four
weeks after vaccination, groups V1 and V2 (n=20 pigs each) and a
non-vaccinated, positive control group (PCG) (n=20) were inoculated
endotracheally with a virulent M. hyopneumoniae strain. All pigs
were euthanized five weeks after challenge. The average
macroscopic lung lesion scores in groups V1, V2 and PCG were 0.54,
0.88 and 1.04, respectively (P>0.05). The average lymphohistiocytic
infiltration scores in groups V1, V2 and PCG were 2.95, 3.16 and 3.61,
respectively (P<0.05). The average qPCR values were: V1=102.94,
V2=102.76 and PCG=103.23 (P>0.05). Significant differences between

groups V1 and V2 were only obtained for the histopathological lung
lesions, where group V1 had a lower number of lesions.
In the second study, 828 piglets were randomly divided into three
groups: group V1 was vaccinated three days before weaning, group
V2 at weaning (21 days of age) and group NV was left nonvaccinated. Vaccinations were performed using Ingelvac MycoFLEX®.
After the nursery period, 306 pigs were allocated to fattening unit
one (F1) and 501 pigs to a second unit (F2). Statistically significant
differences were obtained in F2 where group V1 had a higher
average daily weight gain compared to groups V2 and NV for the
entire study period (17 and 18 g/day, respectively) and the fattening
period (26 and 36 g/day, respectively) (P<0.05). Average lung lesion
scores were: V1=3.44, V2=4.61, NV=4.55 (P>0.05), and prevalence of
pneumonia: V1=35.0, V2=38.0, NV=41.4 (P>0.05). Overall, vaccination
against M. hyopneumoniae ahead of weaning provided numerically
better performance, but did not reach statistical significance.
The third study was performed in two herds. It investigated the
effect of pre-farrowing primiparous sow vaccination (at six and
three weeks before farrowing) against M. hyopneumoniae on
offspring colonization at weaning and post-weaning, and lung
lesions at slaughter. In each herd, two sow groups received M.
hyopneumoniae vaccination with Ingelvac MycoFLEX® and two sow
groups remained non-vaccinated. From each sow group, per herd,
the litters of five primiparous sows were selected and sampled.
Upon slaughter, the severity of Mycoplasma-like lung lesions (LLS)
in these pigs was assessed. In herd A, 14.17% and 20.00% of the
piglets from the vaccinated and non-vaccinated sows, respectively,
were laryngeal swab-positive at weaning (P=0.225). At seven days
post-weaning those values were 0.81% and 6.08%, respectively
(P=0.031). In herd B, there were no statistically significant
differences in the piglets from vaccinated and non-vaccinated sows
that were laryngeal swab-positive at weaning (P=0.948) or seven
days post-weaning (P=0.738). The average LLS in herd A was 15.54
for the piglets of the vaccinated sows and 26.40 for the piglets of
the non-vaccinated sows (P=0.021). In herd B, those values were
9.70 and 8.51, respectively (P=0.541). In conclusion, in herd A
offspring from vaccinated sows had a significantly lower
colonization rate seven days post-weaning and a significantly lower
LLS at slaughter when compared to the offspring of the nonvaccinated sows.
From the studies included in this thesis, it can be concluded that
vaccination of piglets against M. hyopneumoniae prior to weaning
when compared to their vaccination at the day of weaning conferred
numerically, but not significantly better results across the majority
of the efficacy parameters investigated. Additionally, in a herd with
a substiantial early circulation of M. hyopneumoniae, the vaccination
of primiparous gestating sows could further reduce the impact of M.

hyopneumoniae infections in their piglets, when used in
combination with early piglet vaccination.
Future research efforts on the effect of the weaning process on the
efficacy of vaccination against M. hyopneumoniae should focus on
selecting herds with different levels of M. hyopneumoniae infection,
especially during the fattening period. Additionally, more herds
facing mixed respiratory tract infections should be selected, in order
to elucidate between-pathogen interactions that could possibly
hinder the beneficial effect of vaccination. Last but not least, it
would be interesting to conduct future research to investigate
whether vaccine-induced colostral antigen-specific T-cell responses
in newborn piglets correlate with the bacterial load in the lungs and
the severity of EP-induced lung lesions after challenge infection
with a virulent M. hyopneumoniae strain.

