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Monophosphoryl lipid A enhances nontypeable Haemophilus influenzae-specific
mucosal and systemic immune responses by intranasal immunization

SUZUKI, MASASHI
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We used monophosphoryl lipid A (MPL), a toll-like receptor (TLR) 4 agonist,
as an adjuvant to induce mucosal immune responses against Nontypeable Haemophilus influenzae (NTHi)
to enhance bacterial clearance from the nasopharynx. Mice were administered outer membrane protein
(OMP) and 0, 10, or 20 micro g MPL intranasally. Control mice were administered phosphate-buffered
saline. After immunization, these mice were challenged with NTHi,and then,the mice were killed and
nasal washes were collected. The numbers of NTHi were counted and OMP-specific antibodies were
quantified by enzyme-linked immunosorbent assay. The MPL 10 and 20 micro g group produced a
significant reduction in the number of bacteria recovered from the nasal washes compared to the
control group. OMP-specific IgA titers in nasal washes were also augmented in the MPL groups
compared to the control and OMP groups. MPL is suitable for eliciting effective mucosal immune
responses against NTHi in the nasopharynx.



Outer membrane protein:
OMP P

OMP  P6
1gA
19G

CpG a-galactosylceramide
CCL20

Monophospholipid

A(VPL)

MPL Toll-like
receptor (TLR)4 agonist

TLR4
OMP
TLR4
Th1/2
TLR4
TLR4
agonist MPL
OMP
TLR4

SPF BALB/cNSea

5
strain76
OMP
OMP10 ng MPL
(0 png/mouse :OMP
10 pg/mouse:MPL10 20ug/mouse
MPL20 )
10ul 5ul
PBS
OMP
21
10’cfu/mouse
10ul
5ul
OMP 96
OMP
ELISA
(0C)
NALT
CLN SPL
DC
21
FITC 1A/1E Per-CP
Ch1lc
DC
FITC
CD80/86 PE CD11b
Per-CP CD1lc
conventional DC
MPL DC
proteinase
anti-CD11c MicroBead
kit MACS cell sorter CDl1c
DC
1x10%cel 1/ml FCS RPMI
24
ml MPL 10
20 ug 6 12
24 Bio-Plex Pro™

Mouse Cytokine assay

PBS

OMP



MPL10 MPL20

MPL10 OMP
OMP
OMP
1gA OMP 19G
MPL10 MPL20
OMP
DC
OMP MPL10 MPL20
NALT
CLN SPL
DC MPL
DC
conventional DC DC
DC
TNF-a MPL
TNF-o
Opg/mL MPL10
MPL20 6
71.2 64.8 pg/mL 12
34.3 32.3pg/mL
IL-10
0 pg/mL MPL10
MPL20 6 1.3
1.9 pg/mL 12 1.9
2.2pg/mL 24 2.7
3.1pg/mL (
a
log,iter log,iter
8 5
. IgA O6h -1*2:1 IgG Ogh E12h
6 x 47
. . \
4 * *
. - 5 ]
= 1
]
0 Control OMP MPL10 MPL20 Control OMP MPL10 MPL20
logyiter loggiiter
° IgA O6h B12h 1 IgG OhE12h
. 12 s
10 -
3 8 *h
2 6 ek ok -
‘Jj 4
1
2
. S PN

Control OMP  MPL10 MPL20

OMP

Control OMP MPL10 MPL20

M.:Accumulation of refulatory t cell

log,ocfu/ml
5
O6h =12h
4
3
2
1
(o]
Control MPL10 MPL20
e oo 5 mns i 1T
I 6.2%"1I I 6.2%| | 1% f 4.9%| 5| |21 2/\
L
_'" 540%1"‘% | 5.0 |9 | 27sf| m
© e s
é NALT CLN CLN SPL
o Control OMP
«©
Q. " . —— " R
o 1T al
. ee/‘ ,)-Ezesq I }93% , 83/ | ‘280/
& |
|35/| i ek\ 2% [44/ @sﬁﬁ/
NALT CLN SPL NALT CLN SPL

MPL10 MPL20

CD11b

Conventional DC

pg/ml

100
TNF-a OControl  ©MPL10  ®MPL20
80 %k %k
60
* *
40
20
o ND ND
4 IL-10 **
* * %k
3 * *
2
1
o ND ND ND
6h 12h 24h
DC
5
1. Hirano T., Kodama S., Kawano T., Suzuki

and
chronic inflammation in the middle ear in a
mouse model of chronic otitis media with
effusion induced by combined eustachian tube
blockage and nontypeable Haemophilus
influenzae infection, Infection and immunity,
84(1),

356-364,2016 ,doi:10.1128/1A1.01128-15.

BIO Clinica
138-144 2016.

3. Moriyama M., Hirano T., Kodama S,
Kawano T., Suzuki M.:Triggering receptor
expressed on myeloid cells (TREM)-1

expression on polymorphonuclear neutrophils



enhanced the bacterial clearance from the
noselJin  synergy  with  TLR4, 7th
Extraordinary International Symposium on
Recent Advances in Otitis Media 12-16 June
2013 Stockholm, Sweden, MEDIMOND 25.
2014.

4. Kawano T., Hirano T., Kadowaki Y.,
Moriyama M., Iwasaki T., Noguchi K.,
Kobayashi T., Suzuki M.: Analysis of the
mucosal immune system of middle ear and
nose in Suppressor of cytokine signaling
(SOCS)-1 knockout mouse model with allergic
rhinitis, 7th  Extraordinary International
Symposium on Recent Advances in Otitis
Media 12-16 June 2013 Stockholm, Sweden,
21-24 MEDIMOND  21-24.2014.

5. Hirano T., Kodama §S., Kawano T.,
Moriyama M., Suzuki M.:Analysis of
dynamics of Th17 cells in chronic middle ear
inflammation  induced by  nontypeable
Haemophilus influenzae, 7th Extraordinary
International Symposium on Recent Advances
in Otitis Media 12-16 June 2013 Stockholm,
Sweden, MEDIMOND 17-19.2014.

6
1. y L] t]
Pho;phorylcholine
Muc5ac . 35
, 2017.4.13-15,
2.
Phosphorylchoine
. 26
2016.10.5-8
21,
3.
Monophosphoryl
lipid A
24

2014.10.16-18 ,

4. Hirano T., Kodama S. , Moriyama M.,
Iwasaki T.,Kadowaki Y.,Kawano T., Suzuki
M.: Effect of anti-CD25 monoclonal

antibody on chronic otitis media in mice model.

The 18th International Symposium on Recent
Advances in Otitis Media, 2015, 6. 7-11,
Maryland, U.S.A.

5. Tateyama K., Yoshida N., Kishibe K.,

Morita Y., Iino Y., Suzuki M., Harabuchi Y.:
Otitis media with anca-associated vasculitis
(OMAAV): A retrospective multi-center study
in japan-2) clinical differences according to
ancas. The 18th International Symposium on
Recent Advances in Otitis Media, 2015, 6.
7-11, Maryland, U.S.A

6. Suzuki M., Hirano T., Iwasaki T., Kodama
S., Moriyama Mu., Kadowaki Y., Kawano T.:
Monophosphoryl lipid A enhances
nontypedable haemophilus influenzae-specific
mucosal immune responses in the nasal
mucosa  (poster).The 18th  International
Symposium on Recent Advances in Otitis
Media, 2015, 6.7-11, Maryland, U.S.A.

0

http://www.med.oita-u.ac. jp/ent/

€Y)
SUZUKI MASASHI
60211314
@
HIRANO TAKASHI
20305056
KADOWAKI YOSHINORI
10706980
®
4






