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Bacterial flora in the female reproductive organs plays an important role in

homeostasis. When culture supernatants of Lactobacillus strains, mainly vaginally derived, were
added to each other, almost no significant changes in bacterial growth were observed. This suggests
that the mechanism by which the vaginal flora becomes Lactobacillus-dominated may be due to host
selection pressure rather than competition among the bacteria. Culture supernatants of Gardnerella
vaginalis also significantly enhanced the secretion of the antimicrobial peptide Elafin from
cervical epithelial cells. In the endometrial flora, viable L. crispatus and culture supernatants
significantly promoted trophoblast invasion, which may affect implantation.
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Effect of culture supernatant of Lactobacillus on the biomass concentration of each Lactobacillus (%).

cupernatant
L. crispatus L. crispatus” L. jensenii® L. vaginalis® L. acidophilus L. paragasseri® L gasseri” L. rhamnosus*
(8J-3C, (JCM1185T, (JCM15953T, (JCM9505T, (JcM2124, (JCM5343T, (JCM113I1T, (JCM1136T,
Vagina) Eye) Vagina) Vagina) Vagina) Vagina) Intestine) Unknown)
L crispatus - 10091 = 6.17 101.73 = 5.50 115.08 = 1.93* 97.35 = 6.54 98.33 = 6.18 102.86 = 5.19 101.46 = 5.35
(8J-3C, Vagina)
L crispanus® 98.96 = 88.15 = 6.67* 111.75 = 0.68* 94.86 = 4.19 105.52 = 4.80* 88.69 = 4.33* 90.95 = 3.54
4.08
(JCM1185T, Eye)
L jensenii® 97.15= 99.72 £ 7.49 - 104.99 = 3.13 94.44 = 6.26 96.45 = 4.34 95.94 = 1.47 102.37 = 2.90
4.17
(JCM15953T,
Vagina)
L vaginalis® 106.9 = 106.7 = 4.50 95.69 = 2.71 99.17 = 8.48 109.42 = 3.41 101.44 =215 9884 =178
1.96
(JCM9505T,
Vagina)
L. acidophilus 104.52 = 102.24 = 7.49 97.96 = 3.19 107.77 £+ 3.14* - 105.82 = 6.26* 101.73 = 1.47 104.76 = 3.41*
4.17*
(JcMm2124,
Vagina)
L paragasseri® £89.65 = 90.99 =85 78.70 = 16.09 103.38 = 4.01 86.17 =55 80.96 = 13.54 £9.99 =99
9.29
(JCM5343T,
Vagina)
L gasseri® 103.54 = 102.59 = 3.54 76.98 = 1.88* 110.37 = 3.22* 97.77 = 5.62 100.68 = 4.28 - 111.91 = 0.80*
471
(JCM113I1T,
Intestine)
L rhamnosus® 105.94 = 113.43 = 4.98 91.68 = 3.19 99.74 = 2.92 102.14 = 7.64 113.24 = 6.19* 105.11 = 1.54
6.53
(JCM1136T,
Unknown)

“Type strain * p < 0.05.

1. Lactobacillus 1
(2)G. vaginalis 2
G. vaginalis EndoCx
EctoCx Elafin
G. vaginalis EndoCx IL-8
Elafin
IL-8

GV — Neutrophil

O Neutrophil elastase
098 A <
0© e

Elafin

GV components IL-8

IL-1, TNF-a 7
oo @vTo9g€g o @ v @v @9 @™

Endocervical glandular cells
1. G. vaginalis 2



3) 3
L. crispatus HTR-8/SVneo
L. crispatus

MMP-2
A 24 h B

700 ukad
Hk
600

o
o

invasion (%)
w N (&)}
8

00
200
| |
W e W St SO .
control L. crispatus control L. crispatus L. crispatus
(upper) (lower) (upper)  (lower)
2. L. crispatus 3
L. iners
L. crispatus 3
L. iners
L.iners
4) 4
4L/ | FRT-brain
FRT-oral
FRT-gut Ovary-gut

| Vagina-b

Uterus-gut

FRT-joint

Vagina-gut

5

Sharing microbes
with sexual partners

of microbes
across the urethra,

J Proximal migration
vagina, and anus

3. Female reproductive tract-organ axes 4



Lactobacillus
Lactobacillus

Biofilm formation
promoted by IgA coating

Female reproductive tract-organ axes

[ Systemic circulation

Regulation of microbiota
by immunoglobulin

Gut

Estrobolome-driven pathway

of Lactobacillus (1gG and 1gA) ';‘5
Microbiota - s | Beel p B cell 8 cell Microbiota
Yo & a =
KA IOR S SO IO LEGE
| - f migration Immupization
LB ] -
,% Immunization Estrogen
deconjugation
V4 Glycogen ) )
AMPs Eacshuahia accumulation Circulating
° . in<the epithelium 1|l estrogen level Absorption 1 .
‘\ “\ . . Estrogen
Selectign of Bacterial components Estrogen i
microbiota Metabolites Bacte,a\;latl cgnljlt)onents
by AMPs Cytoki etabolites
*)'0*'"95 | T ——— —— - Cytokines
%  Modulation oflimmunity * Modulation of immunity X 4
® and epithelial function * and epithelial function 4
=
- Other distal =~ ®
L & = organs — —
1 1

Direct microbial translocation between the vagina and rectum

4

Hayashida S, Takada K, Melnikov VG, Komine-Aizawa S, Tsuji NM, Hayakawa S: How

were Lactobacillus species selected as single dominant species in the human vaginal
microbiota? Coevolution of humans and Lactobacillus. Medical Hypotheses 2022,

163:110858.

Matsuda E, Takada K, Kobayashi O, Nakajima T, Ikeda Y, Asai-Sato M, Kawakami K,

Komatsu A, Chishima F, Komine-Aizawa S et al: Pathological roles of antimicrobial
peptides and pro-inflammatory factors secreted from the cervical epithelium in

Gardnerella vaginalis-abundant vaginal flora in pregnancy. Journal of reproductive
immunology 2023, 156:103797.

Yoshida T, Takada K, Komine-Aizawa S, Kamei Y, Ishihara O, Hayakawa S:
Lactobacillus crispatus promotes invasion of the HTR-8/SVneo trophoblast cell line.
Placenta 2021, 111:76-81.

Takada K, Melnikov VG, Kobayashi R, Komine-Aizawa S, Tsuji NM, Hayakawa S:
Female reproductive tract-organ axes. Frontiers in immunology 2023, 14:1110001.



4 4 2 2

Hayashida S ,Takada K, Melnikov VG, Komine-Aizawa S, Tsuji NM, Hayakawa S. 163

How were Lactobacillus species selected as single dominant species in the human vaginal 2022

microbiota? Coevolution of humans and Lactobacillus

Medical Hypotheses 110858
DOl

10.1016/j .mehy.2022.110858

Matsuda E, Takada K, Kobayashi O, Nakajima T, lkeda Y, Asai-Sato M, Kawakami K, Komatsu A, 156

Chishima F, Komine-Aizawa S, Hayakawa S, Kawana K.

Pathological roles of antimicrobial peptides and pro-inflammatory factors secreted from the 2023

cervical epithelium in Gardnerella vaginalis-abundant vaginal flora in pregnancy

Journal of Reproductive Immunology 103797
DOl

10.1016/j .jri.2023.103797.

Takada K, Melnikov VG, Kobayashi R, Komine-Aizawa S, Tsuji NM, Hayakawa S. 14

Female reproductive tract-organ axes 2023

Frontiers in Immunology 1110001
DOl

10.3389/fimmu.2023.1110001.

Yoshida T, Takada K, Komine-Aizawa S, Kamei Y, Ishihara O, Hayakawa S. 11

Lactobacillus crispatus promotes invasion of the HTR-8/SVneo trophoblast cell line 2021

Placenta 76-81
DOl

10.1016/j -placenta.2021.06.006




10 3

37

2021

Lactobacillus crispatus

37

2021

24

2021

Lactobacillus acidophilus retinoic acid

THP-1

1L-10

49

2021




Lactobacillus crispatus

HTR/SVneo Gardnerella vaginalis

36

2021

36

2021

Trinh Duy Quang

IL-33 thymic stromal lymphopoietin TSLP

48

2020

48

2020




29

2020
48
2020
2
Takada K, Komine-Aizawa S, Tsuji NM, Hayakawa S. (Mor G ) 2021
Academic Press 460

Reproductive Immunology Basic Concepts 1st Edition, Chapter 20: Interactions between the
epithelial barrier and the microbiota in the reproductive tract

, - ( ) 2020

325







