¢ Ehiils

NARO mumsms:, B &0 E LRSS

Immune responses to the Mycoplasma
hyopneumoniae P97 antigen in pigs vaccinated
with Erysipelothrix rhusiopathiae YS-19

E5:jpn

HARE:

~FHH: 2019-03-22

*F—7—FK (Ja):

F*—7 — K (En): Erysipelothrix rhusiopathiae YS-19,
mycoplasmal pneumonia of swine, P97 antigen,
vaccination

fEpxE: T, &b, KA, R, 2R, k=, &, R’1T
X=ILT7 KL R:

FilE:

https://doi.org/10.24514/00002116




AL >
£2:9:3:8:2:9:2:8: 2>
C ARSI

AL >
£2:9:3:8:2:9:2:8: 2>

C ARSI

ooboys-1ounogooogoobugoouoobuoon
Por O ugooooog

Oooo*Yooooo?oooooPo0o0o0®>ooo0?

oooi1soso1ooooo

Immune responses to the Mycoplasma hyopneumoniae P97 antigen in
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Fig. 1. Schedules for animal experiments. The numbers below arrows indicate days after first immunization or
inoculation.

(Experiment 1) Twenty-four SPF pigs were divided into three groups. Groups of eight pigs from groups B and C
were immunized intranasally with YS-1 and YS-19, respectively, on days 0, 16 and 32, while eight pigs in group A
were inoculated intranasally with the medium as a control. The pigs in three groups were challenged with a
virulent M. hyopneumoniae strain on days 49-51 days. On day 85, the pigs were necropsied.

(Experiment 2) Six germ-free pigs were divided into three groups. On three consecutive days, two pigs from
groups A and B were inoculated intranasally with a suspension containing 1.5mg of rP97protein and rNrdF
protein, respectively. Two pigs in group A were inoculated PBS. On days 3 and 6, three pigs from each group
were necropsied.

(Experiment 3) Twenty-one SPF pigs were divided into three groups. Groups of seven pigs from groups B and C
were immunized intradermally with a needle-free injector with YS-1 and YS-19, respectively, while seven pigs in
group A were inoculated intradermally with the medium as a control. The pigs in three groups were challenged
with a virulent M. hyopneumoniae strain on days 24-26 days. On day 66, the pigs were necropsied.

(Experiment 4) Nineteen SPF pigs were divided into two groups. Ten pigs were immunized intradermally with a
needle-free injector with YS-19, while nine pigs were inoculated intradermally with the medium as a control. The
pigs were challenged with a virulent M. hyopneumoniae strain on days 28-30 days. On day 58, the pigs were
necropsied.
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Fig. 2. Proliferation of peripheral blood mononuclear cells (PBMC) in immunized and non-immunized
pigs. On days 0, 16, 24, 37(a), 52(b) and 71(c), PBMC from the pigs were stimulated with rP97
protein. The data for on days 0, 16 and 24 are not shown. The results are expressed as the

mean of stimulation index (SI)+ SEM.

Bull. Natl. Inst. Anim. Health No. 113. 1-11 (January 2007)



goooys-1ooooooooooooooooooooopPo7OOODODOODOOOOOO

d p=0.021

0" Control  YS-1 YS-19

Pig groups

b »=0.029

40 p=0.014

0

Control YS-1 YS-19
Pig groups

Fig. 3. Production of IFNy from PBMC in immunized and non-immunized pigs. On days 24,
52(a) and 71(b), PBMC from the pigs were stimulated with rP97 protein. The data for
on day 24 are not shown. The results are expressed as the mean of SI+ SEM.
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Table 1. Sequences of the peptides used for stimulation
of PBMC

Peptide Sequence
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Fig. 4. Production of IL-8 from PBMC in immunized and non-immunized pigs. On day
24, PBMC from the pigs were stimulated with rP97 protein. The data for one
pig in the YS-19-immunized group was not included.
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Fig. 7. Cells observed in the bronchoalveolar lavage fluid after intranasal
inoculation of PBS (a), rNrdF (b) and rP97 protein (c).
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Table 2. Effect of intradermal vaccination with the needle-free injector of E. rhusiopathiae

YS-19 on development of pneumonia

Treatment group

Percentage of lung pneumonic (%)

and pig number Dorsal Ventral Average
Control

107 0 0 0
108 0 5.6 2.8
109 29.3% 18.6 24.0
110 5.9 6.9 6.4
111 21.1 17.4 19.3
112 0 0 0
113 8.8 13.9 114
114 19.7 17.7 18.7
115 0 0 0
YS-19-immunized

group

251 0 0 0
252 0 0 0
253 0 0 0
254 0 0 0
255 2.5 2.3 2.4
256 0 0 0
257 0 0 0
258 0 0 0
259 0 0 0
260 0 0 0

* The value indicates the proportions of the lung surfaces with pneumonic lesions.
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Summary

Immune responses to the Mycoplasma hyopneumoniae P97 antigen in pigs vaccinated
with Erysipelothrix rhusiopathiae YS-19

Yoshihiro SHiMou™”, Eiji OisHI?, Yoshihiro MUNETA”, Tomoyuki SHIBAHARA? & Yasuyuki Mori?

O O We investigated immune responses to the P97 antigen of Mycoplasma hyopneumoniae in pigs vaccinated with
Erysipelothrix rhusiopathiae YS-19 strain expressing a recombinant protein of the P97 antigen on the cell surface. In the
pigs that were intranasally immunized three times with the YS-19 stain, the P97-specific serum antibodies were not
detected throughout the experimental period. However, after the third immunization, peripheral blood mononuclear cells
(PBMC) from the YS-19-immunized pigs significantly proliferated when stimulated with the P97 protein, compared to the
cells from non-immunized pigs. Furthermore, when stimulated with the P97 protein, production of IFN-y , an indicator of
cell-mediated immune responses, from PBMC of the YS-19-immunized pigs was observed after the challenge. Irrespective
of the immunization of pigs with the YS-19 strain, PBMC produced IL-8 with stimulation with P97 protein, and exuded
polymorphonuclear leukocytes were observed in the bronchoalveolar lavage fluid from the pigs that had been intranasally
inoculated with P97 protein. In an experiment in which a needle-free injector was used for intradermal immunization,
PBMC from the pigs immunized with the YS-19 strain significantly proliferated with stimulation with the P97 protein after
a challenge with a virulent M. hyopneumoniae strain. In pigs immunized with the YS-19 strain using the needle-free

injector, the severity of pneumonic lung lesions caused by M. hyopneumoniae infection was significantly reduced.

Key words: Erysipelothrix rhusiopathiae YS-19, mycoplasmal pneumonia of swine, P97 antigen, vaccination
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