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Influence of oral periodontal disease bacteria on intestinal immunity and
intestinal bacteria, and its relation to inflammatory bowel disease

Takedatsu, Hidetoshi
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Inflammatory bowel disease (IBD) is an autoimmune disease that causes
chronic intestinal inflammation. Intestinal microbiota is involved in the pathogenesis of IBD. In
this study, we investigated the effects of periodontal bacterial species on IBD patients. We found
that the amount of bacteria was higher in CD than in healthy controls. Fusobacterium nucleatum
associated with periodontal disease was found to be more abundant in UC.

Furthermore, Fusobacterium nucleatum was orally administered to mice. However, no direct effect on
the mesenteric lymph nodes or intestine was observed. Fusobacterium nucleatum was also orally
administered to a mouse model of dextran sulfate-induced colitis, however no direct effects on
enteritis or inflammatory responses were observed.



(Inflammatory bowel disease: IBD) Ulcerative colitis: UC
(Crohn’ s disease: CD)
1990 3 20

1BD

Zoellner H, Semin Thromb Hemost 2011
Kaur S, J Dent Res
2013 1 10 /ml 1 1000 1
P. gingivalis

(Arimatsu K, Sci Rep 2014) IBD
Fusobacterium
nucleatum IBD ATM
amoxicillin, tetracycline, and metronidazole Fusobacterium uc
Koido S, PLoS One 2014 1BD

2013 Vavricka 113 1BD
Inflamm Bowel Dis 2013

1BD

1BD
1BD

Fusobacterium nucleatum  IBD

1BD 1BD

1BD
1BD
uc 20 CD 10
10 DNA PCR-

(1) Actinobacillus actinomycetemcomitans (2) Porphyromonas gingivalis (3)
Prevotella intermedia (4) Tannerella forsythensis (5) Treponema denticola (6)
Fusobacterium nucleatum

Fusobacterium nucleatum

1BD Fusobacterium nucleatum 1x10°8
1 1 2
4
RT-
PCR
DSS Fusobacterium nucleatum
3% (DSS) 5 DSS 1x10°

Fusobacterium nucleatum



IBD

50,000,000
40,000,000
30,000,000
20,000,000

10,000,000

1,200,000
1,000,000
800,000
600,000
400,000
200,000

o

OFEREE

o) |-

e e

Control UC CD

Fusobacterium nucleatum

uc 20 CD 10
10 DNA

(1) Actinobacillus

actinomycetemcomitans (2) Porphyromonas gingivalis

©)) Prevotella intermedia (4) Tannerella

forsythensis  (5) Treponema  denticola (6)

Fusobacterium nucleatum

Ch uc uc ¢Cb

CD

P=0.03

CD

Porphyromonas gingivalis Actinobacillus actinomycetemcomitans

8000 100
L ]
80
6000
] 60
4000 .
. : 40
H
° 2000
20
.
s : . L] . 5 []
g : . 0 = - 0
Control UC CcD Control  UC CcD

Control uc CD

Prevotella intermedia

Tannerella forsythensis Treponema denticola

2500 30000 20000
L ]
2000 25000 15000
20000 L
1500
15000 10000
1000
10000 '
. 5000
500 - 5000 . . .
° : :
0 s - 0 8 - $ 0 J »
Control uc CcD Control uc CcD Control UC cD
6
Fusobacterium nucleatum Tannerella forsythensis Treponema denticola uc
CD Fusobacterium nucleatum
uc uc P
0.042 Fusobacterium nucleatum UC
Fusobacterium nucleatum UC
1200000
® _
E 1000000 Fusobacterium nucleatum uc
m:
< 800000
& ™ ®
e ESR CRP
g 600000 . i}
2 ° LIPS uc partial Mayo Score
£ 4ooooo * —
: — r =
2 ——
g 200000 —@ o 0.0634 (-0.3901 0.4921)
* 0 - ¥ ® @ b
0 2 4 5}

Partial Mayo Score



Relative expression

Fusobacterium nucleatum

IL-6 IL-1B
0.4 - 4.5 -
0.35 4 7
c c
5 o3 5 35
‘n n
w [0} 3
GEJ 0.25 GEJ
2.5
% 02 b
o v 2 ==
= 015 E 15
S 1]
m o
[OR ]
o o 14—
0.05 05 +—]
o 0 T
normal  Fuso normal Fuso
IFN-y IL-4
0.9 - 0.35 -
08 1 B 0.3
o7 - s 0.25 5
0.6 e @
L o
0.5 g o2 =
| [H] [ [+
0.4 L o015 - <
0.3 & B
T 0.1 - 7]
0.2 24 i
01 0.05 -
0 . 0 .
IL-6 IL-1B
04 4 6
0.35 T
g - 5
% 03 g
o B
@ 4
g 025 8
=
@
w 02 & 3
= @ |
@ pi15 =
EE] = 2
o4 @
0.1 1+ o
1
0.05 +—
4] T 0 T
normal Fuso narmal Fuso
IFN-y IL-4
1+ 0.6 -
0.9
= 08 T = 051
=] o
g 0.7 ﬁ 04
5 08 =1
& 05 - 5 03
£ 04 2
= } T 02 -
g . g
02 1 0.1
01
0 T 0 T

normal Fuso normal Fuso

0.5

0.4

Relative expression

B6 1x10°8 Fusobacterium

nucleatum

RNA
Real-time PCR

IL-6  IL-1B

IL-17 T
IFN-y

IL-4 I1L-17

normal Fuso

Fusobacterium
2
4

1x108
2

B6
nucleatum

IL-17

0s T T
08 T IFN-y
07 IL-4 1L-17

0.6

0.4 -
0.3 1
0.2 +
01 +

normal Fuso



Relative expression

Relative expression

Fusobacterium nucleatum

35

25

15 4

05 A

35

30 A

25

20 A

15 A

10

18
16

14

12

10

Relative expression

= T L= -]

D35 D55+Fuso

IFN-y

12

08

06

04

Relative expression

0.2

D55 D55+Fuso

CD

IL-1B

T DSS 4 1x10®

Fusobacterium nucleatum 1

D55

D55+Fuso

IL-4 IL-17

RNA
18 -
16

14 4
12

Relative expression

(=T I L ]

D55

Fusobacterium nucleatum

DS5+Fuso D55 D55+Fuso

uc
CovID19

Fusobacterium nucleatum UC
Fusobacterium nucleatum






