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Porphyromonas gingivalis components/secretions synergistically enhance pneumonia
caused by Streptococcus pneumoniae in mice
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Six-week-old male C57BL/6 mice were divided into 8 groups: control group
(Porphyromonas gingivalis and Streptococcus pneumoniae culture medium, sTSB group), P.g culture
supernatant (PgSup) group, S.p infection group, leupeptin group, S.p+PgSup mixed infection group, S.
p+LPS mixed infection group, S.p+FimA mixed infection group, and S.p+PgSup+Leupeptin mixed infection
group. After 24 hours of rearing, lungs were collected for histological analysis, gene expression
analysis, protein expression analysis, and neutrophil/macrophage fraction analysis in the lungs.
The results showed that S.p+LPS and S.p+PgSup+Leupeptin showed a tendency to increase inflammation.

Porphyromonas gingivalis Streptococcus pneumoniae

FimA




75 50%

(Nelson et a. AM Rev Respir Dis. 1986 Kimizuka et al.

Microbes Infect. 2003) 4
(AP) 4
(NHCAP) AP
NHCAP 1/4 1/3
Streptococcus pneumoniae S. pneumoniae NHCAP 6 AP
(Fukuyama et al. J Infect Chemother. 2013) Porphyromonas
gingivalis

(Hajishengallis et al. Nat
Rev Immunol. 2011) P. gingivalis
(Finegold et al. Rev Infect Dis. 1991) AP

P. gingivalis S. pneumoniae AP

P. gingivalis  S. pneumoniae

S. pneumoniae P. gingivalis
P.
gingivalis P. gingivalis (PgSup) S
pneumoniae S.

pneumoniae (Okabe et al. Int J Mol Sci. 2021)
P. gingivalis /
P. gingivalis LPS

PgSup S pneumoniae
P. gingivalis

(1) S.pneumoniae P.gingivalis

S.pneumoniaeURF918 yeast
extract Trypticase Soy Broth(sTSB)
P.gingivalisATCC 33277 sTSB
24 sTSB 24
PgSup
@)
6 C57BL/6 (
)
sTSB
(3) PgSup
ATCC33277 P. gingivalis SMF-1  FimA HK
KYOKUTO, Tokyo,Japan  5%[V/V] 2.5u g/ml Sigma-Aldrich
37 Trypticase soy broth Thermo Fisher
Scientific 0.25% yeast extract Thermo Fisher Scientific
2.5u g/ml 5u g/ml
FimA OHTAKEWORKS, Osaka, Japan P.
gingivalis 50%
(4) LPS

LPS 5mg/kg Yang et al.cell&Bioscience.2022



®

() PgSup S.pneumoniae
Spneumoniae  PgSup S.pneumoniae Spneumoniae
LPS Spneumoniae  PgSup
(sTSB ) 8 24
HE
()
©)
/
™
(©)) Nucleospin RNA
total RNA gPCR TNF-a  CXCL1L/KC  CXCL2/MIP-2
®
4.
ELISA TNF-a  KC MIP-2
@
C57BL/6 1 10 50 100 mg/kg
50mg/kg
50mg/kg
(2) PgSup
P. gingivalis

0.00477mg/ml
FimA  0.27021mg/ml

®

P.gingivalis  Spneumoniae LPS

HE
PgSup
1
8.1 (@ arrta—-n (b) PgSup (d) S.p+PgSup
ey S %. ’g

*



X.2

(a) avbta—u

(b) PgSup

CD11b

T T
Tel 1e2

CD45

-1
101

1e3

d) A RTF>

1e3

CD11b

1e3 101 el 1e2

CD45
(f) Sp+LPS

1e3 1e3

CD11b

CD11b
CD11b

01 el Tet

1el

1e2 1e3 Te2

CD45 CD11b CD45 CD11b
G(g) S.p+Fim ) Mix+ aq <755
8 T 8
S 01 cglll;ez 1e3 Te3
¥ IR <77 7=y
arvhka—ib 9.187 +3.547 3.5653+5.006
PgSup 7.037+£2.188 6.053+5.795
S.p 11.21£6.217 13.04 £4.497
AARTF 15.35+12.17 6.035+7.870
Mix (S.p+ PgSup) 18.72%£16.59 13.89£1.493
S.p+LPS 32.43+9.457 17.62£3.187
S.p+Fim 16.20£3.211 10.83£8.144
Mix+ A4 R7F > 25.47+3.126 12.22+9.933
®)
mRNA
gPCR Spheumoniae TNF-a  CXCL-1 Spneumoniae
PgSup CXCL-1 CXCL-2 Spneumoniae LPS
CXCL-2 S.pneumoniae
Spneumoniae  PgSup TNF-a Spneumoniae
TNF-a CXCL-1 3
X.3
(a)TNF-a (b) CXCL1KC (c)exeLamip-2

TNF-a mRNA

cxcll/KC mRNA

cxcl2/MIP-2 mRNA

& &
& N

R

>
& K

R & ¢ P
0°° Q% R S P

(2
N R
VO



(©)

S.pneumoniae
S.pneumoniae LPS
Spneumoniae  PgSup TNF-a  KC MIP-2
S.pneumoniae KC MIP-2 Spneumoniae  PgSup
TNF-a Spneumoniae  PgSup
S.pneumoniae
.4
MIP-2
25000 —
. 20000 -
£ | g
oy if S SES oy if“ EEEE Py iqf EELES
v v A%






