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B | : Helicobacter pylori 3 s O BRI EA L, BUEE X2 oW EE X5 HER
MALT UV U NEZG R TIWHEME CTH 5. MR RERIIMRE <, Ml - S RFERICL DK

ECEHT 2, MAOKFHAIRET S LHESNL.

29 LN E R, SREEA LomEEMEIC

MR, FEDARET OB L ) FERE - [RRBIITI 2825 LT b. —75, H. pylori DFREIIHREAE
—EEDOZHEROATIITHICHITE 2. BB X CBHNOIERAE R, BEEHFOML, Hi
o) 7 oMfeFs, AR Y 87— 27 O 2 U TR R SRR 2 K& BT 5. BUEMM O
B - MGES 57201203, BRB IO bNA A= FEWRIEH L2EBRRPAT R TH L. KRH
TIE, 9 H pylori ORI SRR E ERZNEIEN T, ZEOBME 2B L, KOTHEE- 7 bNA F—
FNEWET IV OES - AR T 5. 3512, BEETNVEH T H pylori (FE O BARBI 24 L, 4

BODVMETOMA ~ Y AERETNANEREZBRD .

X—J—R:AYyanyy—-v¥oy, EE~YY X, S MNAF— - wo R, BEHEMERLZE WHEO

TEREZE

I. NUanNy&— -0 Helicobacter pylori M4
BFHEES CRERES

H. pylori %, & BB EET ST T LD
LEARBRTHY, HEOBMEEZATLI L2
EVEBEERT. BMIFRETH Y, KEIZIE5 %
02 - 10% CO: * FiBERESLEL ENb, pHI ~
2 OMBEEBCBERINLHNTEFATE 0,
N VT —BIEECE DT 2= T AL, AT
W7z pHiEEREA R T 2720 TH2 7. H
pylori \ZHEEEE) % /v UCHii 8 2 vk U, ORI 1 B2 A

JaERE A L CEET A, FEMER T3 RIIM
WZblzo THEATRETH Y, ZORREBIZEEERD “spiral
form” (Fig. 1) ZFKRET5A, BRIEA b L AT TIEER
IRD “coccoid form” (Fig. 2) ~&Z4L$5". ZoHE
ZT IR IR IR IR 2 e 5 L ZE 2 5 TEY,
JEAFE R R ED UM & OB AR ST 5.

H. pylori 1 ZHER NI ORI FEUIEG L T 5 e
ENDDS, BGFRITHIE A SR BRI L > TR E
CRL L. HAZEOEEE T ERTOYGE & i
W OW AT & D ERRPET L TWwL—F, BE

Fig. 2 H. pylori-coccoid form
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BRI IR E L TRBEOEGESALNLS . K
AT ENHAINRAL L, RIEWNES: RFICBEFR O
C—T&gs) S HERME Sha ' IR KR
FOBGLEWMEINTBY, FH 5 S KRETII5H
T 5 HEEEMET X =N E H pylori ® 3L BIAR % BT
L7z2®, Hear L7=#kds & LTI Cld .

&G, H pylori \ZEMEGEEEE K2 EBEL, —&
DEETE T ZHBEELHEE, SOIEHEES
MALT (mucosa-associated lymphoid tissue) Y ¥ /%
72 EANOERDFRD SN L. 1 EOEENE R
HH TR ke 0 95 T A TR, SRS R P O RS 2
EWFRE) A7 5 LB TV 5.

BRdgeiid 7 e b Ry TIHESE (PPD & HUwEE (7
EXFTVY Y, sV AUSA oY) OHRH
AENTIERBER & 2o TV AP, EEFI~vI7u T
A FHfEROBEMATK & Ll & %2> T b, Tifk#
FRHEREOTRICIE, BHND L WCIEHENICBT 2
H. pylori DWERINFE S B 53 2 WS H ), HAE
Wi L OBRE ST E

0. BREEY - / N1 F— FEMMERVAEROESE

MR Y (germfree animals) &3, JRIEM T 721
WETRIC X Y EERE T TR sh, Zokbit
RoOMAEY & —WEM$ 2 2 &2 HEF S 2R
WThs FEICRTAVL—F—RERF Y E L
Mk, SEACHSS N EREHEZEE SO,
INSOEWIE, BEWEE E o2 RL 72D, AR
WA ORBEGIX T A B EOMP L S 2 Bl TE 5
EWVIMEOH M ERT LS. —T, ERERET TR
B L72EWIE, B8 L OB E R S0 R O Mk
BUTHLWEBLEZRT I EABHON TS, 72&z
E S TR B Y oSk (GALT) 0%
AL, MGG IgA REOIRT, WEEE) RGO
KT % &G EhTwng™"

J boNA4 F— FEIW (gnotobiotic animals) (&,
WEWIZS L CTREDmAY (E—tkEITERS N
ToWTE) ABALLBWERT. Lo T, HAZ
N ORER - - IR TRTEMTH Y, £
DAY A3 T2 O A B0 IR GG B AT 508 & WA
WZEHIiC & 5.

J boNA = MEid, BB OB A X B B4R
RIS S, b NEIEMAEWE OB (humanized
microbiota) F THRA CIGH SN TWS, & {IT&G

P A=) J. germfree life gnotobiol.

EBRDGETIE, [ D 20RO TR E LD F AR W OAFETE
EoTED LI ITBMiINL D] 2T %5 ETAH
WREFHEERS>TVS,

MR -/ P4 F — MEWE T VI SPE
(specific pathogen free) Bj¥I-E 7 IVIZId 7 WA AE
5%, %12, EEEWEEROMENER % W IERE
Vst DB 5 U) ) BE L TN C & 2 RIATIRK O F R
Thb. FHEMEWHESAFALT 55 (SPF 85%)
T, YD BRI B AW H L > T
KRELSBEISND 720, WEAREA OVER % MR 25
fifig a2 &3 L. MREEIYZE Hviud, BEEROL
K, JRPTRAE, IO b L& R EAR AL O
BLLTRZAIEDNTES. B, BN RWEE
FHRERC & 2 BRI S iECh 5. / PN+ — b
B EO WM ZIHREAT 52 8T, filx ok
AT ASIE GBI - SORERAE - SE AR ICR AT RE
BT C& 5. 29 LoERIE, WAEMED#E %
LG R Z D X ) = X LRI THRITH
B TN, EETR AT ) AN NS 220
TN LR A G DESL LT, BEBYE N—
A4 v ELTHHL, A RADE E#ET583
WCRIZTEEL ERNISGHETE 2 X9 12> T 5.

HEWEW ORKOBRIIE, Z DL - AR
ASITENT 2 FEHYINETH L. BEREOR#H
FERER LRI D & — o — N — SagEiiie o 5 ks
WA RGANICER S NS 720, BRI Tld&
GBI OB AN RE 1255, B D WIZ BB BT 5
GEWDH5LH. F7z, MEENWHEZ TOMERHII R 28
& IR MHFBLETHY, BPFEFITBWTHRHEAE
MBI L 2 WX ) B N 2 —7 7 41
MREET L. 612, BEHREZOLDOHNA LA
RRBRICEEL LT TWREESH D, #HROMRIC
BHEIARDOSONDL. J b3S F— MEEBRIZBW
ThH, BAWREDSAROBME LR AW ERER % 55431
FHTL2IO0TELVITICHETRETH L. FEo
WA EAEARARH A v b7 =27 BRKIML T 58
&, "HONARIREN 2 FUHEEOLDTH L Z
N AN

M #&&E-/ MM F - EMERNEANY NS
2— - EOVHROES

H. pylori i3t + BB RS EAE T 200 5T
HY, ZOREGIEAL R Fee I 3 E T ORI R WAL
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WAE S & OMAAEIE ARAEL T D, FRICHE N
FoOHNBEEICEe P RRTHIRESZ CBRL TS

D, HEkD SPF BT~ Y A Tid, BNEIER L O
HERBITRIZEIC L o TG — BN E 2 Y, HIko
W E TV OMENNETH 72, —), &
W~ A H\wbE, H pylori 3D CTHFIZES L,
RUIMIZ b7z o TREERZRT I ENALA T
B oz kX, WAMEDFEDE R EE 027k
HARRHBBA %A LT H pylori DR HEL TV
B HeME, & 2 \VITEAEBEW A A H. pylori \ZH 5 5
RGNS LT B REME 2RI § 5.

Bx ORI V=TI, TaNL F T4 7 ZAH W
SNBEEERN O Y 1) WIIxHd 2 58 % T3 5 BRI
WRH~ 7 ARV, TOWEOTCTERY Y ADOH
WT5EM O Y 1) WEHEES A iR L 72", H. pylori
HARY ) b F— b= AT, DS OR%
B2 X % H pylori OBINIHEETH 2 7250, SIEHE
Y= Xk EMLA S DR TARE O DNA M 24175 72
E512, BBIVEBETD H. pylori DAHE = HET 5
728 @ propidium monoazide (PMA) & PCR B X
OETBMEBIE LT, J P A= 7 ANTOH.
pylori EROBEIIED Lz b oo, BB X UBERIC
ZER AL I TR A e & & & s L 72",

H. pylori J&F 3§ 2 REIREE, FAEBEWEO
FIEN L o THFIBHI SN L. HH < 7 A TS
HO BRI BT B IR EREE R SEE T A S A4 v
g (IL-1 B, TNF- a, IFN- y 2 &) 2SETL, 18
PERAE DR ARIL S 5 Z L HiEShTwd, h
X, WARHEK DS T84 — ~ (microbe-associated
molecular patterns : MAMPs) 36032 % JLaE R 124
WL, WEEICS T2 ERMEZRHE L TWwsZ L%
RET 5T ZOXH, BREEET CIIERTOLD
DWNNIEDTH D05, HWRIBRIIEIETH Y, KE
ISE OB BV CTEAEMRAEY S EE 2 H 2 H -
TWVBZENRWALPITR TS,

H. pylori 53389 2 WA AIH T A0F3ETlE, 5628
AETNVELTINI VAT 22y 77 ATH 5D INS-
GAS (insulin-gastrin) ¥ 7 A HW LN LA, 2D
XU RARMBEAL L, EAMAYREDS H. pylori 5357 ] & i
CTHEDBAED X HITHET 202 RN L 72 BRI
WIFZEDSHER LTV 57

FEXHIIINET, BEPICBIT MW LAY
DOMEAEICHEH LTI 247> T& % ZopT,
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ANNANT Y — - ¥a YT HIT AN HAT
T == LORFEERRIIBVT, WHOHAEIEHAR
DAEFICEETHL I LEZHHEL VLS. Z oz
Fod, HEEWE LB H pylori % WRHEIW I
H4p2Ed, v AIIBIT ARG - EENRITHE
RIS REEAVRIZ S NS,

V. SBEORE

H. pylori D JEZ%81E, ThFEFTEE L TWHEMER
FLEEREO_HAFRr P LICERMEINTEA L
L, EEHLNPITHY)DDOH D X HIT, EIDRAL
RIFRETL LT EOMEWARER & DM EAEHIZ X 5
TRELBHISNG. FAREIRIELEDOTEML, Hi
o) 7 offisE, R#Ay hU—2 oy, £
T C A B & 9 AR O A AF kg D I 5 1B G- LT
5. DD, WA ®E 2R WAL, K
LR BRI DN =R T 4 & HALT % L THiD
TEHZY—=VTH 5.

FEHHE, 29 LABEDS, B~y AZ W A
pylori EEEE TV A MAICHELTwE, REFTILVT
&, EERERBE N TR LS, (RN TOR O
AL R fIC B T2 2 L2 HWE LT 5.
ECIEA LT 20, BlERo “spiral form” 20 &
ERIRD “coccoid form” ~DOEEIILTH 5. Z DEAL
ek, FEAEBEE T COIRMAHIRIE ISR & 2
LN T& 7, HFLOBIHETIE, MEEEO H AR
WNTH—EHECTRD SN, 15 FENRF MY
ORUNIE U7z £ #EIS O —TERETH 5 1 HelE bR
BENTWD, BERSSICTHROBED SV Lt
DEBIZBVTARMPED &) BIBETHET L0 %
TR TH 5.

G329 LBEEW 2 H w72 BT 7V,
Fiaf e N— A & U727 SO TR 27 1 IR AT R0 T2 TB 27 O AT
DHI S, AN - o EW AR - AT
nE, ZRBNNIEET 70 —FoRREE LTHRELTY
BRI NG. WA 2 fH %/ b
INA = FRR, A Y kI 7 AN, ZM NI A
VT s — AN E OB LA DEDH LT,
AYIER BT BT - B - RO =R E
MAMIZHRET X R ERLODH 5.

FHEOWETLEPET VL ZO—Ni& LT, K
RIS BT 2 W OTREAAL 2 WFE I, AW O LR
Wz S5 2 L2 HIF L 72w,
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Helicobacter pylori and Germfree animals: The specificity of infection responses
resulting from the absence of Microbiota

Fuhito Hojo

Institute of Laboratory Animals, Graduate School of Medicine, Kyorin University, Tokyo

Helicobacter pylori s a pathogenic bacterium that colonizes the human gastric mucosa long-term,
causing chronic gastritis, peptic ulcers, and even gastric cancer and MALT lymphoma. The global carrier
rate remains high, varying significantly by region and socioeconomic factors, with approximately half of
adults estimated to be infected. This epidemiological background highlights its public health importance
and raises fundamental, translational research questions regarding the understanding of carcinogenesis
mechanisms. However, the pathogenesis of H. pylori cannot be fully explained by the pathogen-host
relationship alone. The commensal microbial communities within the gut and stomach significantly
modify infection establishment and inflammatory progression through the establishment of immune
tolerance, maintenance of the mucosal barrier, and regulation of metabolic networks. Experimental
systems utilizing germfree and gnotobiotic animals are essential for isolating and verifying the influence
of the microbiome. This review first summarizes the bacteriological characteristics, major virulence
factors, and epidemiology of H. pylori. It then outlines the significance and limitations of germfree and
gnotobiotic animal models. Furthermore, it presents specific examples of H. pylori research using these
models and concludes with an outlook on the germfree mouse infection model currently under
development by the authors.

Keywords: Helicobacter pylori, germfree mice, gnotobiotic mice, electron microscopic study, coccoid
form
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BPEL, ZRPICE T NRAME R T AV 2 D/RAM
OE%zz0, 2HEBLIOERORELZEZI LTV
RESCH D, EFMRIETIE, BEREREIR) D
WRALEE LR EORMEBO) A7 28D b I LH
HOEPIR o TWDEA, TDOAHZZXLIAHTH .
FTATZEciE, U KL B (Lipopolysaccharide: LPS)
N D12 BE JORE AT AR~ 7 A2 BT M
BEOTFAANAF =V AZFERBITIEIREN
72l R A TR I AR A SR AE L T W
BT, MR SIPE JEE 7S SR 1R 0 R TR R K A&
ZAL S, ZAUCT X R B M R R R Z T
DTIE R Ve ER . ABFIETIE, <7 2ADHEM
Wit & g L, IfBRERTE R S E 28 H3 5 e B X OB Al
WHEDTAANA T =V AEFRTIEINEI DEWS
3552 LEZHME L7

0. #MetermE

8 WD M~ 7 ZNhFHRERTERI 8 HE % (Eosinophilic
chronic rhinosinusitis: ECRS) ##% L7z. ECRS #®
XA, AHEMCEY I DT e s (MCI03)
LA R T NV7 3 (Ovalbumin: OVA) % 2 381 B AT
WAL, TOBAREICOVA % 1EMES Lz
M~ 2 (CONT) HEIZiE, 100% =% 7 — )L & PBS

DOHN &A% 280, PBS OfEHEES % 1 AMAT- 7.
RT A% 4 WRINTHRIVATIVT FTHEERBZEL, #
TP IIENT DO 72O\ RS 2 E R L 722, £ 72501
XU ADLREB LR H R TRIL,
B DNA %z filift, 16S rRNA @ V3-V44His % PCR T
i@ L 72212 Illmina Miseq T¥ — 7 L ¥ ANt %47 - 7.

I &R SBEOEZL

HLRE A IO IRAT D FEH, ECRS BE T I SRR B3 2 4
BRIk AR D S 7z A, CONT BETIXRD b7
Mol TOZEMNL, ECRSETIVY 7 AHIEL L
TE I N2 DR E NIz 16S rRNA 25, B
PN A 3 T &, Firmicutes M & Bacteroidota M 2 [
A& 5 L, Firmicutes [ & Bacteroidota FI® L3 (F/
Blt) IZCONT# & ECRSH &L DIZ2~4THho 72
—J, SPERIR# CLE, Firmicutes [*1& Actinobacteriota
Mo 2 M2MERRTHY, F/BIid CONT # & ECRS
L DHITEHIOLU ETH o7z, ThHDTehs, &
JPEA T st & Mo PO i ot DM R IR S 70 B & & AUR S
N7z, ECRS#E CONT HICHB T 2 B ME % & AN
MEEZ BT 2L, wWIhd BERIEICHEREREY
Bhol=Z s, MEEOHBEIELL 722 L &
AL BAEEHNY — 1220w T, @EfioTw
HEZAHATHA.
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Eosinophilic chronic rhinosinusitis induces dysbiosis of the nose and gut
microbiota in mice

RYUICHI IMAT*, SUZUHO KOMAKI**, TAKAKO OSAKI***, SANAE HASEGAWA-ISHII*-**

*Graduate School Health Science, Kyorin University, Tokyo
**Faculty Health Science, Kyorin University, Tokyo
***Department of Infections Diseases, Kyorin University School of Medicine, Tokyo
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Chronic nasal inflammation increases the risk of psychiatric disorders including depression and
anxiety, but the underlying mechanism remains unknown. Our previous studies exhibited that
lipopolysaccharide-induced chronic nasal inflammation caused dysbiosis of gut microbiota in adult male
mice. Thus, we hypothesized that chronic nasal inflammation changes the composition of nose
microbiota at first, which may then affect the brain and gut microbiota. Here we aimed to identify nose
microbiota in mice and then clarify whether eosinophilic chronic rhinosinusitis (ECRS) would induce
dysbiosis in nose and gut microbiota.

To establish a mouse model of ECRS group, adult male mice were topically treated with vitamin D
analog (MC903) and ovalbumin on the right ear for 2 weeks, followed by administration of ovalbumin to
the right nostril for 1 week. Control mice (CONT) received ethanol and PBS topical treatment and PBS
nasal administration. Mice were fixed for histological analyses. Nasal tissue and cecal contents were
freshly obtained for 16S rRNA amplicon sequencing analysis.

We found remarkable eosinophilic infiltration in the nasal mucosa only in the ECRS group. In the gut
microbiota, phyla Firmicutes and Bacteroidota were 2 dominant bacteria and the ratio of Firmicutes to
Bacteroidota (F/B ratio) was 2-4. In contrast, 2 dominant bacteria were phyla Firmicutes and
Actinobacteriota and the F/B ratio was more than 100 in the nose microbiota, indicating that the
bacterial compositions were different between nose and gut microbiota. Differences in the microbiota
between ECRS and CONT groups are currently being conducted.
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Age-related decline in testosterone levels can lead to late-onset hypogonadism (LOH), which can
cause symptoms such as sexual dysfunction and depression. Existing treatments, such as hormone
replacement therapy, for LOH have adverse effects, increasing the need for safer alternatives. Our
previous research indicated that vitamin K supplementation could enhance testosterone production in the
testis of healthy male rats. Therefore, in this study, we evaluated the effect of vitamin K supplementation
on testosterone production in LOH model rats.

Leuprorelin acetate (LA), a gonadotropin-releasing hormone agonist, was administered to male SD
rats (1.5 mg/kg BW) to establish LOH model rats. The rats were fed on AIN-93G (LOH group), or AIN-
93G supplemented with a 75 mg/kg diet of VK1 (VK1 group) or MK-4 (MK-4 group) for 4 weeks. Blood
was collected from the tail vein once a week. At the end of the experimental period, testis and blood
from abdominal aorta were collected and testosterone concentration was measured with LC-MS/MS.
The activation of signaling pathways related to testicular testosterone production was also assessed by
qRT-PCR or Western blotting.

Vitamin K supplementation did not change body weight and food intake during the experimental
period. The serum testosterone level in the MK-4 group at the 4th week was significantly higher than
that in the LOH group. qRT-PCR analysis revealed that MK-4 supplementation increased the expression
level of Cypllal mRNA, a rate-limiting enzyme in testicular testosterone production. In conclusion,
dietary MK-4 supplementation could activate the PKA-CREB pathway and promote testicular
testosterone production in LOH model rats.
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The intestinal bacteria modulate commensal bacteria-reactive IgG2b production
in the blood.

HIRAKU OKADA*, MASATO TSUDA*, KAZUHIRO HIRAYAMA**, AKIRA HOSONO*

*Department of Food Science and Technology, College of Bioresource Sciences, Nihon University,
Fujisawa

**Laboratory of Veterinary Public Health, Graduate School of Agricultural and Life Sciences,
The University of Tokyo, Tokyo

In this study, we investigated the involvement of commensal bacteria and their types in the induction
of commensal bacteria-reactive IgG2b (CBR-IgG2b) in the blood. First, we compared the CBR-IgG2b
titer in the serum of BALB/cA mice from several commercial breeders (A, B, C) with different gut
microbiota. The mice from breeder C had higher levels of total IgG2b than the mice from the other
breeders. Furthermore, using a modified ELISA technique, we measured the levels of CBR-IgG2b in the
serum against commensal bacteria from the mice from breeder A. Serum IgG2b in the mice from breeder
A was most strongly reacted to its own fecal bacteria. These results suggest that the difference in gut
microbiota affects the level and binding property of CBR-IgG2b in serum.

Next, we analyzed the serum CBR-IgG2b from several antibiotic-treated mice. As a result, the serum
CBR-IgG2b was reduced in ampicillin- and/or vancomycin-treated mice. In addition, the composition
and diversity of the gut microbiota in the cecal contents in ampicillin- and/or vancomycin-treated mice
were significantly changed. In particular, Lachnospiraceae, Muribaculaceae, Ruminococcaceae, and
Bacteroidaceae, abundant in the control group, were significantly reduced in mice treated with
ampicillin and/or vancomycin. Our results indicate that intestinal bacteria, particularly those susceptible
to ampicillin and/or vancomycin, play a role in the systemic supply of CBR-IgG2b.

Keywords: commensal bacteria-reactive [gG2b, gut microbiota, antibiotics
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Effect of bifidobacteria on aggressive behavior of mice early in life
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Recently, the relationship between the gut microbiota and aggression has been suggested in various
animal models. However, there are currently few reports of the use of a single bacterial species as an
intervention to reduce aggressiveness in mice. In this study, we focused on aggression and administered
Bifidobacterium infantis to germ-free mice to create mice with a single flora of B. infantis, and compared
their aggressive behavior with that of germ-free mice (GF).

To clarify the effects of intervention during early development, B. infantis was administered to mice
at 4 and 8 weeks of age to create mice monocultured with B. infantis. Aggressive behavioral
characteristics were compared among three groups of mice: monomicrobial mice bred at 4 weeks of age,
monomicrobial mice bred at 8 weeks of age, and germ-free mice .The social interaction method was
used to evaluate aggressive behavioral characteristics, and observations were conducted in a sterile
isolator.

The B. infantis monomicrobial mice bred later in life showed significantly lower aggression than the
GF mice. The monomicrobial mice bred at 4 weeks of age showed a significant reduction in aggression,
but the monomicrobial mice bred at 8 weeks of age did not show a significant difference, suggesting that
the effect was due to intervention at an early developmental stage. These findings suggest that
intervention in the intestinal environment during early development may have an impact on mitigating
aggressive behavioral traits throughout life.

Keywords: Aggression, gut-brain axis, monobacterial mise, germ free mise, Bifidobacterium infantis
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Elucidation of sex differences in susceptibility to vitamin K deficiency in rats

YUTA TANNO*, YUSUKE OHSAKI**, MICHIO KOMATI**, HITOSHI SHIRAKAWA **

*Laboratory of Nutrition, Faculty of Agriculture Science, Tohoku University, Sendai
**Laboratory of Nutrition, Graduate School of Agriculture Science, Tohoku University, Sendai

Vitamin K is an essential nutrient for the maturation of several blood clotting factors. Male is more
susceptible to vitamin K deficiency, but the mechanism is not fully investigated. Therefore, we attempted
to clarify the sex differences in vitamin K deficiency and the effects of gonadal hormones using animal
models. In this study, male and female germ-free Wistar rats were fed a vitamin K-deficient (Def), control
(Cont), or vitamin K-supplemented (Sup) diet for 9 days in males and 21 days in females. At the end of
the experiment, blood coagulation times and liver vitamin K concentration were evaluated. Male or
female DahlS rats were orchiectomized (ORX), ovariectomized (OVX), or sham-operated and fed an
AIN-93M standard diet for 5 weeks, after which liver vitamin K concentration was evaluated.
Prothrombin time (PT) and activated partial thromboplastin time (APTT) were prolonged in the Def
group compared with the Cont and Sup groups in both male and female rats. PT and APTT in the male
Def group was longer than that in the female Def group. Liver vitamin K concentrations were higher in
the Sup group compared with the Cont and Def groups in both male and female rats. Vitamin K
concentrations in the liver were higher in females than in males, were significantly increased by
orchiectomy, and were significantly decreased by ovariectomy in Dahl S rats. These results indicate that
susceptibility to vitamin K deficiency and tissue concentrations could be influenced by sex and suggest
that sex hormones may partially involve.

Keywords: Vitamin K deficiency, sex difference, germ-free rat, gonadectomy
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H Con HFos
tP=0.07

*p<0.05

concentratiuon (pmol/L)

Quercetin Isorhamnetin Q+I
Figure 1. Plasma quercetin and isorhamnetin metabolites in the

Fos (Fructooligosaccharides) and Con (Control) groups. Q+I

indicate (Quercetint+Isorhamnetin), *»<0.05, 1 p=0.07

mCon mFos

umol/g cecal contents

Acetic acid  Propionic Butyricacid Isovaleric Valeric acid TotalVFA
acid acid

Figure 2. Cecal short-chain fatty acids in the Fos

(Fructooligosaccharides) and Con (Control) groups.
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Effect of fructooligosaccharide intake on plasma quercetin in quercetin-
metabolizing gnotobiotic mice.

MOTOI TAMURA* and KAZUHIRO HIRAYAMA **

*Institute of Food Research, The National Agriculture and Food Research Organization, Tsukuba,
**Laboratory of Veterinary Public Health, Graduate School of Agricultural and Life Sciences,
The University of Tokyo, Tokyo

Quercetin is one of the flavonoids contained in onions and other plants and is expected to prevent
lifestyle-related diseases through human' and animal® studies. It is believed that the bioavailability of
functional components such as quercetin depends on individual differences in intestinal bacteria’, but it
is unclear which intestinal bacteria and which coexisting foods specifically enhance the bioavailability
of functional components, so a method to enhance the bioavailability of functional components through
the regulation of intestinal bacteria and the intestinal environment is a challenge. The effect of
fructooligosaccharide intake on plasma quercetin in quercetin-metabolizing gnotobiotic mice, in which
intestinal bacteria that can and cannot capitalize fructooligosaccharide coexist, was examined. The
plasma isorhamnetin (a quercetin metabolite) concentration was significantly higher in the
fructooligosaccharide group than in the control group. Plasma isorhamnetin concentrations were
negatively correlated (r=-0.903) with the number of the quercetin metabolizing Bacterium 19-20. Acetic
acid concentrations in cecal contents tended to be higher in the fructooligosaccharide group. A significant
positive correlation was found between the concentration of acetic acid in the cecal contents and the
plasma quercetin metabolite isorhamnetin, and a negative correlation was found between the
concentration of acetic acid in the cecal contents and the number of the quercetin metabolizing
Bacterium 19-20. It is possible that the acetic acid produced by the intestinal bacteria inhibited the
growth of quercetin-metabolizing Bacterium 19-20, which suppressed quercetin degradation, resulting in
decreased absorption of quercetin. On the other hand, since fructooligosaccharide promote the
absorption of minerals and other substances’, it is possible that the acetic acid produced by
fructooligosaccharide intake contributed to the promotion of quercetin absorption.

Keywords: Quercetin, [sorhamnetin, Bacterium 19-20, gnotobiotic mice, acetic acid

(Non-member collaborator: Hiroyuki Nakagawa, Research Center for Advanced Analysis, National
Agriculture and Food Research Organization, Tsukuba)
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The ecology and morphology of Helicobacter pylori in germ-free mice

FUHITO HOJO*, TAKAKO OSAKI**

*Institute of Laboratory Animals, Graduate School of Medicine, Kyorin University, Tokyo
**Department of Infectious Diseases, Kyorin University School of Medicine, Tokyo

Keywords: Helicobacter pylori, germ-free mice, coccoid form, VBNC

Helicobacter pylori is a bacterium that causes stomach and duodenal ulcers, and there have recently
been reports of a link between it and stomach cancer. The main route of infection is thought to be water-
fecal infection related to hygiene conditions as the rate of infection is low in developed countries and
high in developing countries. On the other hand, this bacterium usually has a spiral structure, but under
certain environmental conditions it can become coccoid, and this form is thought to be a VBNC (Viable
But Not Culturable) state.

In this study, we focused on the possibility that coccoid and VBNC H. pylori is involved in the
distribution of the bacteria in the environment and conducted an infection experiment using germ-free
mice to analyze the ecology and morphological changes of H. pylori in the body.

The mice were infected and raised in a vinyl isolator and were euthanized and dissected about 10 days
later. The stomach, duodenum, jejunum, ileum, cecum, and colon were collected and analyzed for
morphology using transmission and scanning electron microscope. The ecology was analyzed using a
culture method and a live-cell selective qPCR method using propidium monoazide (PMA).

The culture method and PMA-qPCR detected the bacteria only from the stomach samples. Electron
microscopy revealed the presence of spiral and coccoid bacteria in the stomach samples. In intestinal
tissue, no bacteria were detected by culture, PMA-qPCR or electron microscopy.

It was suggested that H. pylori changes its morphology and biology while colonizing the stomach, but
is almost never colonized in the intestinal tract and is expelled.
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Fig. 1. Trial design
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Effect of long-term feeding of feed additives containing butyric acid bacteria and
phytase on feeding performance of fattening pigs

YUKI SUZUKI *, MAKI HIRATA ** **#.***% 'CHIKA YOSHIDA *-***,
TADASHI ARIYOSHI *, KENTARO OKA *- *** 'MOTOMICHI TAKAHASHI * - *** and
FUMIKI MORIMATSU ***. ****

* Research and Development Division, Miyarisan Pharmaceutical Co., Ltd., Saitama

koK . . N N . .
Bio-Innovation Research Center, Tokushima University, Tokushima
ks sk

Technology of Animal Production Laboratory, Tokushima University, Tokushima
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Faculty of Bioscience & Bioindustry, Tokushima University, Tokushima

Undigested feed components in the digestive tract of pigs are known to worsen gain and feed
conversion ratio. The gut microbiota is also known to be involved in feed digestion. In this study, feed
additives containing Clostridium butyricum MIYAIRI 588 (CBM588) and phytase, an enzyme that
digests phytic acid (“compound feed additive™) were fed to piglets from introduction to shipment, and
their feeding performance, gut microbiota, and meat quality were tested.

Twenty 50-day-old Danbred x Duroc piglets were introduced and reared for 24 days, then divided into
four groups: a control group fed a phosphorus-deficient diet (phosphorus-deficient diet group), a group
fed 0.1% (0.1% group) and 0.5% (0.5% group) of a compound feed additive, and a group fed 0.4%
calcium phosphate (normal diet group) and fed for 100 days.

Evaluation of the 91-day results indicated that the 0.1%, 0.5%, and normal diet groups showed
significant increases in average daily body weight gain compared to the phosphorus-deficient group. In
addition, the 0.5% group showed a significant improvement in feed conversion ratio compared to the
phosphorus-deficient group. Results of meat quality analysis showed a trend toward improved tender
meat quality in the 0.1% and 0.5% groups compared to the phosphorus-deficient diet. Furthermore,
analysis of fecal microbiota showed a trend towards increased occupancy of Lactobacillus spp. and
butyrate-producing bacteria in the 0.5% group, suggesting a beneficial effect of compound feed additive
on feeding performance of fattening pigs.

Keywords: Phytase, CBM588, feed conversion ratio, microbiota

References

1. Cordell D, Drangert J, White S. The story of phosphorus: global food security and food for thought.
Glob Environ Change. 2009;19:292-305.

2. EFSA Panel on Additives and Products or Substances used in Animal Feed (FEEDAP), Rychen G,
Aquilina G, Azimonti G, Bampidis V, Bastos ML, Bories G, Chesson A, Flachowsky G, Gropp J,
Kolar B, Kouba M, Lopez-Alonso M, Lopez Puente S, Mantovani A, Mayo B, Ramos F, Saarela M,
Villa RE, Wallace RJ, Wester P, Brantom P, Dierick NA, Glandorf B, Herman L, Kérenlampi S,
Aguilera J, Anguita M, Cocconcelli PS. Safety and efficacy of Natuphos® E (6-phytase) as a feed
additive for avian and porcine species. EFSA J. 2017;15(11):e05024. doi:10.2903/].efsa.2017.5024.

3. MEST KB E T4 5 —EORBEIZL S Yt ORIRE 7 14 & — ¥ ORI R FIH
R PIEJE L . 1998:42:141-54.

4. Klindworth A, Pruesse E, Schweer T, Peplies J, Quast C, Horn M, Gléckner FO. Evaluation of general
16S ribosomal RNA gene PCR primers for classical and next-generation sequencing-based diversity
studies. Nucleic Acids Res. 2013;41(1):el. doi:10.1093/nar/gks808.

5. American Meat Science Association. Research guidelines for cookery, sensory evaluation, and



Vol. 55 No. 2, 2025 61

instrumental tenderness measurements of meat. Champaign: American Meat Science Association;
2015

s, ZIREET . PURE TR ﬂﬁu..bnﬁjﬂf\@zmﬁm%ﬁl WA FIROSEE, M MIRE &
U‘ﬁ@lﬁa‘ﬂ] WEIZ TR . HIKAREE . 2009;46(3):144-51.

7. Barba-Vidal E, Castillejos L, Roll VF, Cifuentes-Orjuela G, Munoz JAM, Martin-Orie SM. The
probiotic combination of Bifidobacterium longum subsp. infantis CECT 7210 and Bifidobacterium
animalis subsp. lactis BPL6 reduces pathogen loads and improves gut health of weaned piglets orally
challenged with Salmonella Typhimurium. Front Microbiol. 2017;8:1570.



62

1.

HEH A=) J. germfree life gnotobiol.
JEofe o MW

—HE O R FARREBIAFEZRELTT. RAZOTBIALZIFHENNARHAZ LTS, A
Wete 7=t A 3T —1ZlHT2H L VAR EZETHMAET, RERODOIZRY 5. KEEANOE RO R 1L
MEZHEZOFELRTRELTT. MEZHKIMBBIEZT) 2L0d 0 7. BRkamSCFOBERE, A2
RNIEE L, DX OEME 23— e AEXPRO T4y T =7 BK, TOMOBRIIB T, EEOFH
T, Bk, MR Bz EL) TEhAb 0L LI

L EZE - B DWW T YESE Guideline for Authors B 2 TR £ 72 &y,

A1 BFTFT—RETET7 FLAGEICEHEEN <720,
HARER LY ) — NS 0 D — 2 B
jagg@ciem.or.jp
E2 B&EE (abbreviation) IFFIHDE 2 AHIC [MEE R \0ik] full term % B/R L 72500,

1. 8 SEMEANOM%~ A 375 A< EYenip
2. FHERFH RN I WOEEZY KR BT OREINRME A XK
3. 00 B (MR FE TR IR Y e, ™ AR =R 0 5
4. FIXCER (4007)
Mg~ A 379 A~ 43 RS M B OMERN T
5. ¥—7—FK (51HH)
RETWE, Wx~Af a7 X<, BE~T A, BYTTIN,
6. FISCIbEE (200072
I. BEY (IZLoiz, &, )
Mycoplasma pneumoniae (M. pneumoniae) R S F AR

I. ## %)
FEEEIY & LC BALB/c =™ & (i, 5% & IQI %
m. A&
J&AER) H I\ M. pneumoniae M129KE % IR K 9 -oeen
V. &R
BALB/c %7 Z DIfiLiFH OVA FF5E# TgE JREE L
V. ER
M. pneumoniae WARPUFIZ X % &AL+
VI. &
M. pneumoniae / — N34 G — MEEF N OMIAY A N H A ¥ OBE L -
. BE

1

VI
7. % M-HE(5HUA)  Tablel. Figure .- EL, AXPICABEFZRLTLZE v ¥4 ML, @i
b LU0 - P OSCFIZRFEIC L TLZ 3w, BRI, TOXTESL(D, FOFEFEF TRy
FEIRITE BB L TL 723w 2 7 —HIRI S 1],
8. YL The effect of Mycoplasma pneumoniae infection on asthma model in mice
9. JUHREH(TIVA—L, KXTF) SATOSHI KURATA, HARUHIKO TAGUCHI*, TAKAKO OSAKI, TOMOKO
HANAWA, HIDEO YONEZAWA and SHIGERU KAMIYA
10. EXFTIE  Department of Infectious Diseases, Kyorin University School of Medicine, Mitaka
*Department of Immunology, Faculty of Health Sciences, Kyorin University, Hachioji
11. 3ECEE (250 words)
Mpycoplasma pneumoniae infection is known as one of the factors deteriorating asthma.------
12. ®X¥—7—F (GEHHA)

Keywords: asthma, Mycoplasma pneumoniae, germfree mouse, animal model...




Vol. 55 No. 2, 2025 63

13. SIHISCHR References (51 HNEIZ T 5 &2 21F, AXOGIHLINCAHRMNIT LT 5. HXEI N7 —n—Fe T
5. FH (WFELAHDOA =2 v VOLHEZ RLT, 6 MU LEDOYE R eral), F8, ML - MEOKIRE S
ITAE, B0 B (R L &fk) OMHICEERET 5.

1. Taguchi H, Takahashi M, Osaki T, Komatsu A, Fujioka Y, Kamiya S. Experimental infection of germfree mice with
hyper-toxigenic Escherichia coli O157: H7 strain 6. J Med Microbiol 2002, 51:336-43.

2. Lindahl G, Heden L-O, Stenberg L. Streptococcal IgA receptors. In, Molecular recognition in hostparasite
interactions, Edited by Korhonen TK, Makela PH, Hovi T. New York, Plenum Press 1922: pp.77-83.
3. Sakagami T, Fukuda Y, Tamura K, Tanida N, Shimoyama T. Does Helicobacter pylori promote gastric
carcinogenesis ? J. germfree life gnotobiol 2001, 31:25-26. (in Japanese)
14, H#%5E  T181-8611 HHUAB=JE i ----- N
15. TEL (0422) 47+ PR
16. FAX (0422) 44~
17. E-mail kurata@------

3. fmdREr e ARG E L2WEIE [~V Y FEF ] (World Medical Assembly, 19644F, 201343801), A% &4
ET B AR - RYSRITZEICE T 2B RS- Tirb i, B & IV 7-0F28i3 [ IR o i 38 35 X ORAE
7 b NIHR OB 2 268 ] CERISMERTIA HRHE88T) I2it- TiTbh, MAZEARFTREINLD
DTRIFNIT R L.



64

P A=) J. germfree life gnotobiol.

Guideline for Authors

A. Annual meeting proceedings
I. Proceeding manuscripts (oral presentations)

1.

o
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II. Reviews

1. Reviews are accepted in either English or Japanese as invited papers as a rule, to be prepared in accordance
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Study protocol must have obtained approval by an appropriate institutional Ethics Committee. Studies on human
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