& HamaMed-Repository

RMERASRIHSEURT MY EMERIAS

Harmamatau University School of Medcine

Female microbiome axes

EE&: Japanese

HhRE: BT RAL

~FH: 2025-06-09

F—7—FK (Ja):

F—7— K (En): gut microbiome, bacterial vaginosis,
metabolites

1EpkE: R, BR

X=ILT7 KL AR:

=¥

http://hdl.handle.net/10271/0002000431




WRSRE - TLAFE—F, 78(6) : 645-649, 2022

78 645

G | TR & R DR - Bie

Female microbiome axes’

(E A

Key Words : gut microbiome, bacterial vaginosis, me-
tabolites

i U ®IC

 hofifka 7z oM E L It 9 R
HFEFFEEEZLRTWAS, & Fofifkd 7
DIZEETAREDT  LEHITe bR &
b 1005 THDEHEEINTHA Y, HFHEOM
SEAXTESRE HEERE 3R 12 X » TITh T & 7298, 2000
FEAWE ) R — L4 DNA # v 72 16S rRNA
WAL TF HH 7 — # — O operational taxonomic
unit (OTU) M A7 A ENMEEIZE { OFFHAS
Bohb Loz, LaLadts, OTU T
EEFRFIE R EoOBEBEICLEIY 7728 >
TefTo S, MAFICHWATILT) XL
CRE LT, EYIHEREOZEE DR
R, FLELITAI) T T N—T T
YTINTETIT ) R ESF ST LMTFHEOE
B2 ARESERH SN TS Y, &E, Al
HOF ) LATF—8FDUO%BITTAHIET,

LWL B AT Y ) LERLITDR TS,

ek 2, " FNTFOART I ET—F e i
[{integrated reference gene catalog) 7*5/37 7
VTDY ) L EBHEETL a v bR
LIRKT R, IRARNY 722 47/ 4% PS54 5 benning

LI EN S Fi: % B v A metagenome-assembled

genome (MAG) 7 EHH A%, WiiLd i iZH
W5 reference gene catalog D' ELENIZL B E
BOREEZITH Y,

I DL L B EFE~DEE LTRSS
Sitr, BARN 2 AR % O X 2 23S ED
(AFZEFA D) OB EBHT LI ENEHET
HhH., AFERTA e Mird L 257 FK0— LR
DOTFE LT, CEMS, LC-MS, GC-MS 4> NMR
R EDTHNTWDBD, A ¥RT A bOEMERH
KLY INLDOFHEIT EIRINREAS R &
L., Thbb, Ay FRu— AT OFELBA
ST, MOy —"y VelBAYERTA b
DA 5 FEERNE SILD Z b, M 7%
RHFICIZE T LRAEPH L. FEORIEIZBIT
DI 2 O e B A B ST B A,
MEFELATRTA MELTHERELLTHESN
LEHM(EFORETHL % HIEHE) O3H
K L oMl % DL ENERTHL L H
FIEZ TS (F1).

Female microbiome axes

&, &, Ui, JRE0 5 74 A i 2 1,
HORFIZLHATH L EFEIIH DD DD,
LHEANVEDRELZ B ZITAHETHY, £
DMMBEHSEMICIVREIEETHEEZLN
T, baniewski i, MEHISAY 12 ML

* Female microbiome axes.

“* Hiroaki ITOH, M.D., D.Med.Sci.: {EFAERIASRE i AFF4E#5E (431-3192 5 L IRAA T K W11 1-20-1) 5
Department of Obstetrics and Gynecology, Hamamatsu University School of Medicine, Hamamatsu, Shizuoka

431-3192, JAPAN



78 . 646

AREZA b
(fEatEw)

" oxmm
e |

M1 A&KR0O04 /37 EN - BREEEE A X
KT b, FRIBROEEARE

R AE T A e, R, B, HEICBTb
T & ot Tl g (2 BV B R DS AL 5
% R AT T AT REM: & 485 LT “female microbiome
axes” VIS EEB LTS Y.

“Female microbiome axes” D& LT, i
VAL LA AR B E) AEE STV 4 blad-
der-vagina axis % rectum-vagina axis 73£% 21
TWwa2([F2), KEBBREWHE LT oestro-
gen mediated vagina-gut axis #°&% 4 2 (K2). =
A MOy AT Vs v BRa s R ST TR
g BRI s s . IEAAE O H 2 oestrobo-
lome & N A MRS HNTEY, BV
o= —¥EEda LT, lovsorBlaailk
WA Payryz7)—ilth3y, ZOLAM
FrRBE LTI ENEOMEEDAL LT
Tl 4 AP g 0 AR T & L R T
THetEAER ShTwbd ., F7-, Shiozaki Hid
EHRE & B DRI B W T IEAMERE D 7 7
AE—WREELIEEHELTED Y, uterus-gut
axis & SO 5 B TIRPICRRD 65 0
BEMEATIRE SN ERE - () 2) .

Laniewski 53, fE# OB a5, Wikl
ies & Ttk (8, TEHE) & LEK
AR (T E N, I8, HE) I8 L
UTwb2, THEZMAREROMEREIZ2WT
|3, dominant % Lactobacillus spp & [bacterial
vaginosis GHlTEVENERE) 1) A 7 2l gl & L7z com-
munity state types (CST) 4348 | 299 Tl 5.

taniewski 513, F#ERcPAEREF 2B A M E
BORE I THLEAMES BT MW DR

MR - TLVE—F $H78% 65

LIV M1ITToD 1 hwe L, EEAEdE
DHFEFE (D TUIVE BRI TP Twd &
FLEL LT A Y, 16S rRNABZFREH) 7— ¥ —
D OTUMMFIZEDbOTHEETHLH, SLED
EBIEFHE AT AL GETER,
s TSR - DR ET S
) — FEORREIZL DMK TH R & bR
LI AR 2B AZEFEESINL, i, &
JRIETh D720, #EEN S 7) » TORO
D24 IEFHI LTV A REMEOG HEE ST 5
FiEsE b LTwis\y, RIS L A HEAR
EHWTEHiT A& THoTh, Fiio#Es &
oS ROMS 2 EETLLENSHS.

TR TEMNICBIT A MEEOTFEOFIIZD
WTHKELRBEIEL S, Urushiyama 6 F
A AT ASAEAE L, MBI ) — FEUIHK
FEEFEIEDAT -V EMHET L EHE LT
57, —77, de Goffau 5%, b MEEILIEARA
IZHEH T O —EBIC BRI EE QR b L
7ok Nature sEiZ#Rk & LT 5 9,

FME 4 RRIE (bacterial vaginosis) @
CSTn¥8

TEb it AgEd: (8, FEHE) 2B M
W& RS A DI Lactobacillus spp TH 5 .
Lactobacillus spp i3 A ¥ K54 b & LTI %
A LTIENPpH # 45 LTFICR B, PUBge/EH 2
HEFDEEZLNTWS Y99 Lactobacillus
spp HIRR 2R LI PRI B OB A
LA LU A HAG 3 A SRR AN VRIS AE & 3,
HWEOWEEOA LG LT WE, 77 397, Hil
~IVRZ ) HIV, HPV, 2 El2@Eged A1) A
FIREE L 2 HIUTVH 2000,

AR, ERAEEO s 7 Ay —@iITIcL Y,
dominant 7 Lactobacillus spp & | iNH kg
Az # & L7z CSTor#a] 299 gz s h T
5. Lactobacillus crspatus & 5\ I3 Lactobacillus
gasseri H¥dominant 7 IR IL, €N CSTH,
CSTHI & s, MEL IR EEITE
gL, MEHSETBET LI LEHTHLEE
X‘_%ﬂ‘(b\% 2]5)63'

—777, Lactobacillus iners 7% dominant 7

RIKEELL
CST-II & /A &, AT E = & HE |

S



Clinical Immunology & Allergology Dec. 2022

78 1 647

Bladder-Vagina axis

- i i —
oo b

*
Rectum-Vagina axis

Inflammation

fg, Bacteria

e Conjugated
oestrogen

(53 Deconjugated
oestrogen

Metabclites

e« n Uterus-gut axis

: gy
*%i Oestrogen mediated

Vagina-gut axis

2 ZoMEAERERS % i < B female microbiome axes (C & BFEAEIER (kY L VL)

THESNTWA. Lactobacillus iners 13655
HETHD L-IFOART AT L7280, EANpH
(345% LMY BRI 5T, Bro%k
TER O JF T EE O LA 250 &, R
DEEEEESBET LTRAEEZ LN TVE Y,
Lactobacillus iners = & Lol 4 D Lactobacil-
lus spp ZE DAy LT ASEA, Lactobacillus
iners BIEN RO RELIZHIR T 5 Z &2 HEE
THhLEEPRHEN>22H LY, Lactobacil-
lus crspatus & %\ 3 gasseri 7z &0 Lactobacillus
spp \ZB W T bacteriophage (2 & U E{LIFH % H#
L L Mg 815 prophage Bz F AV RKE I
IR &N/-Z L H 5, bacteriophage |2 & % &%
TEMERICI D e b oSk 2GR 2 B
ISR % S LT & MRt RE s
(E3). T4bb, BAMEE CIELHAMICL
0 kg 2 B PIEREE & R OAY, B R T,
bacteriophage (2 & ) BfnFR*EH/ET L&
C, Lactobacillus crspatus & %\~ Z gasseri 7% £ED
B —f 2 I L ENEE 2 et LTS
elEZ 5N, XbhoOTHEEWCELOKETSH

LU EEMEEAER SNTWE W (R3)., Zhilxd
L. C, Lactobacillus iners | bacteriophage /24
BT (hsdR % &) 2 Fio T b 7280, ftho
Lactobacillus spp |\Z~<T prophage iz %%
T4 7% £, bacteriophage |2 X 5 BN Bk i
I H R B R T ORGP RETH - - G
A SN TWwA W (3).

CST-IVA IZ, Lactobacillus iners & 3555 57 dom-
inant 7 IRAE, CST-IVB 13455 # % dominant 7 Ik
BETHY, i bMEEEEDIRETSHS.

CST-V 3, Lactobacillus jensenii 7 dominant 7
RETHY, HEWEREEZELIONATOLY,
ZIREETH 0 FEMIE A IR ST,

7272, FEH OO T, CSTHHIC
& N\ Lactobacillus spp H¥ dominant TH 5
b %, ik, AR EDHAaH»S CST
SHEOFEM RS LETII LWL EZS.

DOHaD 2R DR D 5

it Ve 1 <2 SL IR W D B g (A 07 o = B 2
R A 728 % K (39 DOHaD %



78 . 648

FRERME - 7L E—F #7825 #65

p—

er
BRinEE (fizs)

b

"%ﬁi%§<:

gen
BT

L 2t N~

B, gy

E—1% L Crispatus-dominant
(4) L. gasseri-dominant

Bacteriophage | & % @ {ZI15 RO IS

%

L

acteriophage BHAEILE{E T (hsdR
HENCE D, BIFEREENES

Clostridium difficile-dominant

(BIRMEESR)

L. iners-dominant

(L-FLERD HEE)

3 feeiEAllRE @t BEREEEOLE OOk & S 212 L)

BB O E NS EZTHRI, PSR %
E DM R AR RIS ) A 2 1T 5
THEMEANEE ENTWA Y, HERIZEDLHIZ
WAl o 3 & JE e 4 A, R L 22 IG AR
XN EEHETAHT-L LTRIEMT
S EEDNL DE PR E LV AEH &R T
72w, LirLadrs, £ {ONf%Eid 16S rRNA
EIRTEYT—7—DOTUMMIZL D2 T A
¥ — it R OBl ERE % L LT
VBRATE HIEED Y T AY -0y — YL
L TWT b IE PRI 3 o AT B 4T 0B 4
R &3 5\, Yassour bk a v M S
S LIRRFC X0 L~V o G PN O AT %
To, O3 GHMEOWS 5 \VIE 27
HIZEZLLHEAMBEORE—EH-OIIEIZBw
TELENHREOREERT A E2ilEL
720 L L%, Brito bid, 3 v b F
S AR CT 74— BT £ T8 IZR L
B IPE DR SN TWD ZEERE LT
B 17, Yassour 5D BAEA T SRR EE O
KTHHDD, HAHVIFRENRLAMACHA S
NCTWBHERTHDLPENE 555 BN YT
TR FEIIHEZD.

DOHaD 3t & s Nl i 3 D 2ripb ) % 2
Lhiad, MEEOBEEOALR ST, Ml
EATRIAPELTHEL LTHESNLEHR
K (DOHaD Ol piTadh A % b (3 hE & 42 iE g
JHIEFE A2 ) D3 H % W LoDWdl &0 %
CEVEETHLEEHZEEEZTWAS (FH1).
4, Kimura 513 R EIRZE G Y A8 £ 7

THELTWA, FOERS NS E K
W CHREsRNRTNE (BARR, Nilk, 7o Ut V) % 2
FERIAMELTESL, GPR41 S GPRA3 4 &
BRN2ZBEE N L CEELRBRCEER %
RITIEDEH ENTWA Y, Kimura &34
e~ AR AR A AR 7 A L7 A
AR L ) Um s BT 2 &, F
R~ A BHERI R A RGEAT N 2 T S
TRV AR LA S EEEFICBIT AR
OIS CGEESNL Z &R L9, Bk
EWZ &, HIRESEICIEYE %5 L2
o, IREWHAEE AR L7036 & ko R
TEEFILGRZIERELTWAY, $hbh,
ISR L7z i (LGl W i o & - T
HENTZAT KT A N ThLEHRIIEEDOES %
I L TR DR TS RE ) A 7 12508 % R T §
WHEMEATRIE S, NZSBIRIZE,

B b

AR TlE, “female microbiome axes” £ \v9
AP, FICHEOEAMERE & 15 AR &
ICOWTIRIEDFEEZ B L, BEER T
KTLIEAFTHY 236, MEFEL V) HETIE
Lactobacillus spp (= & A W12 & 5 4
TR BREE & WGP T O S ARVEIC & B a4 B
AZEGA MV M CIEIRIC L 2 BE IR
55 & S SANRIA IR & B ACHCE R 4 U R
LillEdE & A BT 4 Mok Y FRFNEE A
HEFF STV 5 B CHEBRIEW (K13). s R
I AE R &) WAL IS DA v T —



Clinical Immunology & Allergology Dec. 2022

7 D—iHRI ENE ZEP I ENG.

X B’

1) BMER. &o& X {bhn | G | @
LEBETL L 100" L ERA
2019. p. 146.

2) taniewski P Than ZE, Herbst-Kralovetz MM. The
microbiome and gynaecological cancer develop-
ment, prevention and therapy. Nat Rev Urol 2020 ;
175232

3) Ervin SM, Li H, Lim L, et al. Gut microbial beta-
glucuronidases reactivate estrogens as compo-
nents of the estrobolome that reactivate estrogens.
J Biol Chem 2019 ; 294 : 18586.

4) Shiozaki A, Yoneda S, Yoneda N, et al. Intestinal
microbiota is different in women with preterm
birth : results from terminal restriction fragment
length polymorphism analysis. PLoS One 2014 ; 9 :
€111374.

5) Ravel ], Gajer P, Abdo Z, et al. Vaginal microbiome
of reproductive-age women. Proc Natl Acad Sci
USA 2011 ; 108 Suppl 1 : 4680.

6) Chee WJY, Chew SY, Than LTL. Vaginal microbi-
ota and the potential of Lactobacillus derivatives in
maintaining vaginal health. Microb Cell Fact 2020 ;
19: 203.

7) Urushiyama D, Suda W, Ohnishi E, et al. Micro-
biome profile of the amniotic fluid as a predictive
biomarker of perinatal outcome. Sci Rep 2017 ; 7 :
12171.

8) de Goffau MC, Lager S, Sovio U, et al. Human pla-
centa has no microbiome but can contain potential
pathogens. Nature 2019 ; 572 : 329.

9) Torcia MG. Interplay among Vaginal Microbiome,
Immune Response and Sexually Transmitted Viral
Infections. Int ] Mol Sci 2019 ; 20 : 266.

78 649

10) Smith SB, Ravel J. The vaginal microbiota, host de-
fence and reproductive physiology. J Physiol 2017 ;
595 : 451.

11) Kwak W, Han YH, Seol D, et al. Complete Genome
of Lactobacillus iners KY Using Flongle Provides
Insight Into the Genetic Background of Optimal
Adaption to Vaginal Econiche. Front Microbiol
2020; 11 : 1048.

12) Gluckman PD, Hanson MA. Developmental Ori-
gins of Health and Disease. Cambridge : Cam-
bridge University Press ; 2006.

13) Ttoh H, Kanayama N. Developmental Origins of
Health and Diseases (DOHaD) ; Perspective to-
ward Preemptive Medicine. Singapore : Springer
Nature ; 2017.

14) Tamburini S, Shen N, Wu HC, Clemente JC. The
microbiome in early life : implications for health
outcomes. Nat Med 2016 ; 22 : 713.

15) Hickey R], Zhou X, Settles ML, et al. Vaginal mi-
crobiota of adolescent girls prior to the onset of
menarche resemble those of reproductive-age
women. mBio 2015 ; 6 : e00097-15.

16) Yassour M, Jason E, Hogstrom L], et al. Strain-
Level Analysis of Mother-to-Child Bacterial Trans-
mission during the First Few Months of Life. Cell
Host Microbe 2018 ; 24 : 146.e4.

17) Brito IL, Gurry T, Zhao S, et al. Transmission of
human-associated microbiota along family and so-
cial networks. Nat Microbiol 2019 ; 4 : 964.

18) Kimura |, Ichimura A, Ohue-Kitano R, Igarashi M.
Free Fatty Acid Receptors in Health and Disease.
Physiol Rev 2020 ; 100 : 171.

19) Kimura I, Miyamoto J, Ohue-Kitano R, et al. Ma-
ternal gut microbiota in pregnancy influences
offspring metabolic phenotype in mice. Science
2020 ; 367 : eaaw8429.



