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Many Helicobacter species indicate pathogenicity and novel speceis have been
isolated recently. The purpose of this study was characterization and clarifying the pathogenicity of
unclassified species, MITO1-6451, detected frequently in laboratory mice.

The morphological and biochemical characterization of MIT01-6451 were demonstrated and its clonization
sites were clarified which were cecum and colon of mice. Since MITO1-6451 infection in immunodeficient
mice induced necrosis in liver and abnormal delivery, our study indicated that MITO1-6451 shows
pathogenicity in hepatic and reproductive tissues other than intestine. The infection in immunodeficient
mice also showed rectal prolapse and inflammation in cecal and colonic mucosa. In immunocompetent mice,
although the clinical symptoms were not observed, inflammatory and various Th resoponses were detected in
lymphocytes of cecal and colonic mucosa. A part of mechanisms of MITO1-6451 pathogenicity in mice were

clarified in this study.

ATP



gastric
enterohepatic

ATP
IL-17 T
(Th17)

(Atarashi et al., Nature, 2008; Kurashima
et al., Nat. Commun., 2012)

ATP (Enterococcus
gallinarum )

(lwase et al., J. Clin.
Microbiol., 2010)

ATP
MIT01-6451
enterohepatic
E. gallinarum E.
casseliflavus
MIT01-6451
ATP

MITO01-6451

(€D)

@ )
6u g/ml
2
( )
PCR
ATP RPMI
ATP (Promega)
(DHMIT01-6451
3-5
7%
Trypticase soy
( )
APl campy (
)
(3)MIT01-6451
BALB/c C57BL/6 PBS
MITO1-6451  3-4
(SCID)
mating 16-18
DNA
DNA DNA
MIT01-6451
(HMIT01-6451
BALB/c
(SCID)
EDTA Percoll
RNA CDNA
PCR mRNA

ELISA



10%

(€D)

21 19
(VRE)

E. gallinarum 19 E. casseliflavus 5

vanCl
vanC2/3

1) @ )

DNA
2 tet(0)
ATP
¢ D
ATP
140
120 A A
J A
A100 o
ZE 80 -
o 604 < A
= A o 0.0 ¢
40 - 4R 0%
A O O
20 o ©
Ly @
o8
0 01 02 03 04 05 06 0.7 0.8 0.9
0D 590
CERABBD @ & raecalis (ATCC29212)

O & gallivarun 4 £ gallinarun (MCCA95T3)
A £ casseliflavus M\ E casseliflavus (ATCC25788)

B1. HEERIEE BT OATPIRE

ATP

Th1l7

(2)MIT01-6451

1

2. MIT01-6451 2 Bt BT F B M 37 (%)

(€)) MIT01-6451
BALB/c C57BL/6
(SCID)
2
1
SCID
SCID
n BALB/c C57BL/6 sciD
10 A i P=0.073
9 I
8 .
e 7 o oo a
-§ 6 o oce . AA A
g 5 4 o - L1 : A
's —
c 4 000 o 1Y
z
3 A . a
2 o
1
0 r T : T T
o st o el
e TGt O e
B3, MITO1-6451/B&(C L2 EF D EE
MITO1-6451
MITO1-6451

« 3



@ (SCID)

MITO01-6451
MITO1-6451 (SCID)
30%
( 4a b)
DNA MITO1-6451

™ -

. d)

4. MITO1-6451 2 SCID< ™ 2 D fT - BRSO RIE &
(a) FEDBIOET). (b) BIUEF(HERB)ER
(c) BT (d) RIIETLIZZD AEBOEBHERS )&

( 4c d)
scID
MRNA
(TNFa ) Thl
(IFNy ) RNA
MITO1-6451
(5) MIT01-6451
BALB/C MITO1-6451

3 ( ) 6

« 3

B RFEMPOUF P Rz E )

__Pathological score
Cecum
.

=

5

as
3]

i
(P<0.03)

o R N W B G

El2- ==

Colon

o R N W A G
L
1

R ElZ-208 -2 J
5. REBRFEBL LU ABOERGSHRE2DY
(IB&EEIEhzR IO~ 2HERH)

MRNA
Th1(IFNy )
Th2(IL-4) Thi7(IL-17A)  Th

Treg(IL-10)

D9, MR (*:P<0.05, **:P<0.01)
10
IFNy s | g | IA17A proe
2 s .
MRS
~1 4 T
] 2 **:P<0.01(vs. control)
3 #P<0.02
o 0 12
S . ColonilP CecumilP ColoniLP CecumilP -
g 8 IL-4 0 §‘710
ﬁ 6 - " IL.-10 s ‘a‘ 8
20 £6
4 P=0.053 i
-0.05: E,
10 2
2 = T2
s
0 0 0
ColonilP CecumiLP ColonilP CecumilP Control  MIT01-6451

(6. MEMAD TS SUABKEEEE v/ RO Y 1+
mMRNAF B R REER 31O E PIgA D

MITO1-6451

Treg
(1L-10)

MITO1-6451



9

Yamanaka H, Nakanishi T, Takagi T,
Ohsawa M, Kubo N, Yamamoto N, Takemoto T,
Ohsawa K. Helicobacter sp. MIT 01-6451
infection during fetal and neonatal life
in laboratory mice. Exp. Anim. ( ),
64(4):375-82, 2015. doi:
10.1538/expanim.15-0034.

Suda T, Masuyama R, Bouillon R,
Carmeliet G. Physiological functions of
vitamin D: what we have learned from
global and conditional VDR knockout
mouse studies. Curr.Opin.Pharmacol. (

),22:87-99, 2015. doi:
10.1016/j .coph.2015.04.001.

Akasaka K, Maeno A, Murayama T,
Tachibana H, Fujita Y, Yamanaka H,
Nishida N, Atarashi R. Pressure-assisted
dissociation and degradation of
"proteinase K-resistant™ fibrils
prepared by seeding with
scrapie-infected hamster prion protein.
Prion ( ),8(4):314-8, 2014. doi:
10.4161/pri.32081

Yamanaka H, Takagi T, Ohsawa M,
Yamamoto N, Kubo N, Takemoto T, Sasano S,
Masuyama R, Ohsawa K. ldentification and
characterization of vancomycin-
resistant Enterococcus species
frequently isolated from laboratory mice.
Exp.Anim. ( ),63(3):297-304, 2014.

Ohsawa K, Black D, Ohsawa M, Eberle R.
Genome sequence of a pathogenic isolate
of monkey B virus (species Macacine
herpesvirus 1). Arch_Virol. ( ),
159(10):2819-21, 2014. doi:
10.1007/s00705-014-2130-3.

Black D, Ohsawa K, Tyler S, Maxwell
L, Eberle R.A  single viral gene
determines lethal cross-species
neurovirulence of baboon herpesvirus
HVP2_Virology ( ),452-453:86-94,
2014. doi: 10.1016/j-virol.2013.12.038.

Christakos S, Lieben L, Masuyama R,
Carmeliet G. Vitamin D endocrine system
and the intestine. Bonekey Rep. (

),5;3:496, 2014. doi:
10.1038/bonekey.2013.230.

Masuyama R. Role of local vitamin D
signaling and cellular calcium transport
system in bone homeostasis.
J.Bone_Miner.Metab. ( ), 32(1):1-9,

2014. doi: 10.1007/s00774-013-0508-z.

Yamanaka H, Arita M, Oi R, Ohsawa M,
Mizushima M, Takagi T, Kubo N, Yamamoto
N, Takemoto T, Ohsawa K. Prevalence of an
unidentified Helicobacter species in
laboratory mice and its distribution in
the hepatobiliary system and
gastrointestinal tract. Exp.Anim.(

),62(2):109-16, 2013.

8

.Infection with Helicobacter
species and its pathogenicity in
laboratory mice, 89

7 (
), 2016 3 23-25

. Helicobacter sp. MIT 01-6451

. 62
7 (
), 2015 5 28-30

Yamanaka H. Helicobacter sp. MIT
01-6451 infection during fetal and

neonatal life of laboratory mice. 88
( ), 2015 3 26-28

157 ,

( ), 2014 9 9-12

Yamanaka H. Isolation and character-
ization of Helicobacter sp. MIT 01-6451
frequently detected in SPF mice. 87

( ), 2014 3 26-28

Helicobacter sp.

MITOL-6451
.31
, (
), 2013 11 16-17
. 156 \
( ), 2013 9 20-22



Helicobacter sp. MIT
01-6451 . 60

( ),2013 5 15-17

(
) ps8l-86 2016.

http://ww._med.nagasaki-u.ac. jp/lac/ind
ex.html

o
YAMANAKA, Hi toki
@
MASUYAMA, Ritsuko
( )
®

OHSAWA, Kazutaka



