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The pathogenesis of preeclampsia focusing on the vascular endothelial
dysfunction by HMGB1 and the search for new therapeutic agents.
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This study aimed to clarify the involvement of high-mobility group box 1
(HMGB1)in the pathogenesis of preeclampsia (PE)and to explore novel therapeutic approaches to PE by
HMGB1 antagonism. In a mouse model angiotensin Il (Angll)-induced PE,HMGB1 released from the
placenta increases sFlt-1 production and induces an increase in inflammatory cytokines in
trophoblast vells, developing csystemic maternal symptoms. HMGBl was significantly increased in the
serum of PE pregnant women in late pregnancy and PE placentas showed extra-nuclear leakage from
trophoblastic cells. Thrombomodulin (TM), an antagonist of HMGB1, when administered to the Ang
I1-induced PE mouse model, contributed to the suppression of PE development.In conclusion, HMGB1
released from trophoblast cells is a factor exacerbating maternal organ damage and placental
dysfunction. Suppression of HMGB1 by TM could be a new therapeutic approach for PE.

HMGB1



(preeclampsia: PE) 5-10%
PE

PE

High-mobility group box 1 (HMGB1)
DNA DNA

receptor for advanced glycation end products
(RAGE) toll-like receptors (TLR)

danger signal

@1 FRER: HEFOEFERECSHITS HMGBIOMS

PE

HMGB1

PE
HMGB1
PE OERZERE
EXERW-AF7 T o—F R =E2ES
PE
HMGB1
PE HMGB1

PE



HMGB1  PE

PE 1
(Ang 11) 2
PE
PE HMGB1
HMGB1 PE
MMGB1 ™
HMGB1
HMGB1
PE soluble FIt-1(sFlt-1) placental growth
faCtor(PIGF) R2. 7y IFF o VIBREDPET 7 RETLDOKRTF ) BMERWNTZ LRERR]
l
HMGB1
pE—
HMGB1
2 PE HMGB1 ™
PE
HMGB1 HMGB1
in-vitro HMGB1
HMGB1 HMGB1
(sFlt-1 PIGF)
HMGB1 in vivo iIn vitro

PE HMGB1



HMGB1

danger signal

11 Angll PE
HMGB1 PE sFIt-1
in-vivo HMGB1
TNG-a  IL-6 sFIt-1
PE HVGB1 PE
HWGB1  PE
HVGB1 PE
HVGB1
(™) Angll PE ™
) arvra—n MM S avio—n (TMES
in- pr’
HVGB1 - .
PE 1 -
o
& 4
if“;; = Y
( 3 M3, POVKEY 21UV LDBRRE MR
™  HMGB1 PE
™ HMGB1
™ PE
™
shedding PE ™
(TM)  HMGB1 HMGBL1/TM
HMGBL M PE



4

F4. HMGB1(Z & 2 PEDYHAEER S TMIZ & 5 2 OIFIER

Ang 2 £ %
AL

\ sFIt-1EEE 18N \

iy 4 HMGB1oiH

B
% RIEEY A FHA >~
BEFRETS { l



Oda Hiroko Nagamatsu Takeshi Osuga Yutaka 20

Thrombomodulin and pregnancy in the limelight: Insights into the therapeutic aspect of 2022

thrombomodulin in pregnancy complications

Journal of Thrombosis and Haemostasis 1040 1055
DOl

10.1111/jth.15680

Nakanishi Megumi Iriyama Takayuki Sayama Seisuke Hanaoka Shouhei Toshimitsu Masatake 48

Seyama Takahiro Sone Kenbun Kumasawa Keiichi Nagamatsu Takeshi Osuga Yutaka

Pregnancy- induced hemorrhagic degeneration of adenomyosis 2022

Journal of Obstetrics and Gynaecology Research 1265 1270
DOl

10.1111/jog.15195

Mimura Nobuko Nagamatsu Takeshi Morita Kazuki Taguchi Ayumi Toya Takashi Kumasawa 117

Keiichi Iriyama Takayuki Kawana Kei Inoue Naoki Fujii Tomoyuki Osuga Yutaka

Suppression of human trophoblast syncytialization by human cytomegalovirus infection 2022

Placenta 200 208
DOl

10.1016/j -placenta.2021.12.011

Sasagawa Tadashi Nagamatsu Takeshi Yanagisawa Manami Fujii Tomoyuki Shibuya Masabumi 27

Hypoxia-inducible factor-13 is essential for upregulation of the hypoxia-induced FLT1 gene in 2021

placental trophoblasts

Molecular Human Reproduction gaab065

DOl
10.1093/molehr/gaab065




Oda Hiroko Nagamatsu Takeshi Iriyama Takayuki Osuga Yutaka 148

Altered release of thrombomodulin and HMGB1 in the placenta complicated with preeclampsia 2024

Placenta 12 19
DOl

10.1016/j -placenta.2024.01.016

Sayama Seisuke Iriyama Takayuki Takeiri Yotaro Hashimoto Ayako Toshimitsu Masatake 52

Ichinose Mari Seyama Takahiro Sone Kenbun Kumasawa Keiichi Nagamatsu Takeshi Koga Kaori

Osuga Yutaka

Clinical characteristics and outcomes of women with adenomyosis pain during pregnancy: a 2023

retrospective study

Journal of Perinatal Medicine 186 191
DOl

10.1515/jpm-2023-0263

Yanagisawa Manami Nagamatsu Takeshi Kurano Makoto Misumi Fumi Taguchi Ayumi Akiba Naoya 160

Ichinose Mari Kumasawa Keiichi Iriyama Takayuki Fujii Tomoyuki Yatomi Yutaka Osuga Yutaka

Upregulation of autotaxin by oxidative stress via Nrf2 activation: A novel insight into the 2023

compensation mechanism in preeclamptic placenta

Journal of Reproductive Immunology

104153 104153

DOl
10.1016/j .jri.2023.104153

37

2022




Takeshi Nagamatsu

Molecular Mechanisms Behind Placental Dysfunction in Preeclampsia - Insight Into Novel Therapeutic Approach-

The 11th The Singapore International Congress of Obstetrics & Gynaecology

2021

Obstetrics APS /

49

2021

Takeshi Nagamatsu

Exploration of hidden factor X behind placental dysfunction in preeclampsia -insight into novel therapy

Korean Society of Reproductive Immunology 2023

2023







