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Development of Regenerative Therapy of Osmotic Demyelination Syndrome
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Osmotic demyelination syndrome (ODS) is a complication during treatment of
chronic hyponatremia. It develops as a result of a rapid increase in serum Na concentrations and is
associated with neurologic morbidity and mortality. Once the disease develops, there is no treatment

for it. Therefore, the purpose of this study is to develop a treatment for ODS by promoting
remyelination using an animal model. As a preliminary step for developing ODS model mice, we
succeeded in producing a mouse model of chronic hyponatremia. Using this mouse model, we conducted
behavioral analysis and found that chronic hyponatremia causes memory impairment and enhanced
anxiety-like behavior. We are now elucidating the mechanism of chronic hyponatremia-induced anxiety
and developing treatment for it.



¥ X C—19,. F—19—1, 2—19 (58

1. WFEBE LI O 5

K+ VU A (Na) MIEFEMRERFTOFTHLROLBENES HEZETH LHEBT L5
BTh 5, BIEDIK Na MUAE T WAL ASE O AR RE RO fEE % 3 555 133817 541
HH DD EIEREAKOEIRNE G CTllE Na IBEN EFT5 L 210ET 5, BB,
Z O Na MAEIEFRRFOGOHE T, Mg Na JRENTHRIC EA T2 2 LTk THIEL, B M
BOWTIEMADOE TEL RO LN L 7= OE O R ECPM) EMEEN SRR TH D, R
BEVERBE I — BRIE T 2 & BRI DUBRREL, (A VEERREL, PR R 555 0O — 5B AN T 7
JERAEZ R L, LIZLIZBBERNIC R 2 EEREBTH D, FHEEOHRT L7 V—71E, ThET
(IRBEERBETT LT v MZB WK Na MEDIHRRANCT XY A 4V v E 1k /A7
Vo ZBETHZEICE0 . MM O kHER) Ik AR R O Yl ch b I/ m
7V T OIEHELEZIHT 2 2 & T, BEEMENRBEORIERZE TS 2 RAHLTER, L
MLARNG, TN THREBICELZIET 2 Z LIXTES, —HRIE LA, T0BEE
VETEE L 720,

WEBEI K AR O BGEIZIE, AR R T Z TR T 2R Thr A4 Y 27 R
A NGB E AV AT RuY A MCXAHBEADRKNETHD, FiLnAY ITF 0 Fe
P A MEIFHREERROBHEO—FETHBA Y IT7 > Rt haibiHile (Oligodendrocyte
progenitor cells;OPCs)2> b EIFET 5, ZALE T, B EAELZMEIT 5077 LT,
FVIF o RaydA b EOLINGO-1RAAD Y UZFEBAMSENTEBY, LDV 7%
T 250 LINGO-1 iR L AT ) U RIKFEHIE TH D benztropine (IHEHHHEE 2 (RS
DI EMREINTWD, £7-. PIEEIK TH D miconazole L7/ a)LF a A RERIKT 2
= A M T 5 clobetasol bR EF/AEZMEETHZ ENHEINTWD,

SIHIT, BEERBICH T 2RMBEROMELB I b TW\W5, WERBHE

(mesenchymal Stem Cells : MSCs) # Z3&MMLIEET L~ A G35 L, MSC b D
R D 53wds KON MSC OB EiERIC L v | fEAEMEE SN Z E s S hTwn
2o

2. WHIEDHW

AR TIE, ZHETICHE STV Dk 223k L OHIIEIC L 2 fi¥ BB & 0 H
LC, RBEMEMEEET VBB TR EERSEOIREILEZRE T L2 B E Lz, &
D7=dIZiE, BB EVENBEOFTERE & 2 2K Na IE~ UV AETANMEL D, TDd, K
W92 CiZ. £9°. Syndrome of inappropriate antidiuretic hormone secretion (SIADH) (Z X
2 1BYEK Na MEE 7 /L~ U7 A DOFERE O ORBAOF 02 BV & LTz,

3. WDk

8 SEEROME C5TBL/6 ~ 7 ARG L T A E 7 L I U HiEtE K FY (ADAVP) OFEHeER T
HEA1T > 7=, dDAVP O &I 0.03 ng/h (dDAVPO. 03 +HiEAAFE) . 0.3 ng/h (dDAVPO. 3+ ikiA A
). 0.5 ng/h (dDAVPO. 5HiIREERE) & L7-, $£7-. thigd LT, APEE/KRHR T L E
WRZHEEG UM (ER+EEAR) AR KRR T &R R 58 CER HIRIKERE) |
dDAVPO. 5 ng/h ez Tk & BB A GEE (ADAVPO. 5+ [ETR&RE) Z/ERI L7 (K 1), BhEo
AQP2 7B X Western blotting v£ Talii L7z, F 7z, dDAVPO. 03 HiKIARREZ =2 h m— LR,
dDAVPO. 3+ {RIARREA MK Na MIEREE LT, BURSEMEMT 7 2 b T FRIBKERIC L 2 5018 O FHM
iTo7,

4. WFFERR

dDAVP 5 3 W%, 6 B CTHREODAEZEZZR D o7, IiE Na EITAER HIRESRE
(153.3%+0.3 mEq/L) & tbifz LC. dDAVPO. 03+ IA R RE (140. 5+£2. 7 mEq/L) TIFAFIZIE T L.
dDAVPO. 3+ AR £ (123. 7+2. 4 mEq/L) . dDAVPO. 5+ & RE (122.2 £0.5 mEq/L) TIXE H1Z
T LTWEz (2), 7o, MIERIEMEIL, AR HRIEERE L ik LT, dDAVPO. 3+ I BHE,
dDAVPO. 5 HIRIARFE CHRIIR T LT\ e, S6IT, RIZBBEIT, BB HREER LI L T,
dDAVPO. 3+ (A& 8E. dDAVPO. 5+ iR BEE CHZIC EH LT, B AQP2 R 1T, dDAVPO. 5
+EF AR (MLiE Na £ 153.9+0.5 mEq/L) & el LT dDAVPO. 5 HRIA R CTHEITIR T L T
Wz, ATENRENT TIE, K Na MJERE CREEOE T 2580 (K 3), 181k Na MEZ IS5 2 &I
L, Z2TIEARVWHEOD, FEONEZRVDT- (X 4),

IS DRRNS, A~y ZET T, REOZER S MIERBRECRT, RIZELE LA %
fEo THIE Na E2METF LTHY, & FO SIADH DJFREZ R L TW5H EE X bz, £7-. SIADH
(2 KD IEMEAR Na MSEDIRRE T AQP2 ORBBENMET L TR, XY T Lo Ay —7REL
TWh LEBZ BN, Kv T RAET /T MRYI L 5 A 5% E LIEMEAR Na [fiE 2 29 2% STADH
~“UAETNTHY, A%IK Na MAE, STADH OIFREMENT. & DITIX, RBEEBBE O IEICA
MThreEZLND,



M1.E=BoOobra—

Y

Day Day

Saline injection + Pelleted chow

Group 1
Group 2
Group 3
Group 4
Group 5
Group 6

X

—O— Group4

Ay

o

Saline injection + Liquid diet
dDAVP 0.5 ng/h injection+ Pelleted chow

o
2

*

3

130 {7 1, 556

Sodium concentration

dDAVP 0.3 ng/h injection+ Liquid diet
dDAVP 0.5 ng/h injection+ Liquid diet

KEEDFER

. s

-
N 2 O 0 O
o o O o o

Correct Responses(%)

o

Correct Responses (%

—&@— Group5

(Hyponatremia)

X2. MENaEE

170
160 -

BEEE ekt g $
wxx 1T, 111
kT, 1L 888

120 A *x%, 11, $1 558
wed HHEEE S8 *T, TTT, B, 866
*ee) T $H, 888

Pre Week Week Week
1 2 3
** p<0.01vs. Group 1; *** p <0.001 vs. Group 1;
*, p<0.05 vs. Group 2; t1, p <0.01 vs. Group 2; t11, p < 0.001 vs.Group 2;

1, p <0.05 vs. Group 3; %, p <0.01 vs. Group 3; 11, p < 0.001 vs. Group 3;
§§§, p <0.001 vs.Group 4;

4. {ENaMLER IERT & A IER DTFRIKEE DHER D LR
100 5

p =0.0087
90 -

80 A
70 A

60 -

50

Before After
correction  correction



14 9 0 3

Tsujimoto Yasutaka Nakamura Tomoaki Onishi Jun Ishimaru Naoto Iwata Naoko Fujisawa 61

Haruki Suzuki Atsushi Sugimura Yoshihisa Chihara Kazuo

Ketoacidosis, Hypertriglyceridemia and Acute Pancreatitis Induced by Soft Drink Polydipsia in a 2022

Patient with Occult Central Diabetes Insipidus

Internal Medicine 365 371
DOl

10.2169/internalmedicine.7663-21

Takahashi Yuka Kameda Hiraku Miya Aika Nomoto Hiroshi Cho Kyu Yong Nakamura Akinobu 25

Nishimura Hiroki Kimura Hirokazu Suzuki Masaru Konno Satoshi Shimizu Ai Matsuno

Yoshihiro Okamoto Michinari Motegi Hiroaki Iwata Naoko Fujisawa Haruki Suzuki Atsushi

Sugimura Yoshihisa Miyoshi Hideaki Atsumi Tatsuya

Lymphocytic panhypophysitis and anti-rabphilin-3A antibody with pulmonary sarcoidosis 2022

Pituitary 321 327
DOl

10.1007/s11102-021-01200-0

Morota Kazutaka Tadokoro Hiroaki Sawano Kentaro Watanabe Kenichi Iwata Naoko Fujisawa 0

Haruki Suzuki Atsushi Sugimura Yoshihisa Nagasaki Keisuke

A 7-year-old boy with central diabetes insipidus presenting with thickened pituitary stalk and 2022

anti-rabphilin-3A antibody positivity

Journal of Pediatric Endocrinology and Metabolism -
DOl

10.1515/jpem-2021-0674

Ueno Shinji Seino Yusuke Hidaka Shihomi Maekawa Ryuya Takano Yuko Yamamoto Michiyo Hori 14

Mika Yokota Kana Masuda Atsushi Himeno Tatsuhito Tsunekawa Shin Kamiya Hideki Nakamura

Jiro Kuwata Hitoshi Fujisawa Haruki Shibata Megumi Takayanagi Takeshi Sugimura Yoshihisa

Yabe Daisuke, et al.

High Protein Diet Feeding Aggravates Hyperaminoacidemia in Mice Deficient in Proglucagon- 2022

Derived Peptides

Nutrients 975 975
DOl

10.3390/nu14050975




Arihara Zenei Sakurai Kanako Niitsuma Satsuki Sato Ryota Yamada Shozo Inoshita Naoko 12

Iwata Naoko Fujisawa Haruki Watanabe Takashi Suzuki Atsushi Takahashi Kazuhiro Sugimura

Yoshihisa

Studies on anti-rabphilin-3A antibodies in 15 consecutive patients presenting with central 2022

diabetes insipidus at a single referral center

Scientific Reports -
DOl

10.1038/s41598-022-08552-y

Fujisawa Chisato Umegaki Hiroyuki Sugimoto Taiki Huang Chi Hsien Fujisawa Haruki Sugimura 163

Yoshihisa Kuzuya Masafumi Toba Kenji Sakurai Takashi

Older adults with a higher frailty index tend to have electrolyte imbalances 2022

Experimental Gerontology

111778 111778

DOl
10.1016/j .exger.2022.111778

Fujisawa Chisato Umegaki Hiroyuki Sugimoto Taiki Samizo Satoshi Huang Chi Hsien Fujisawa 21

Haruki Sugimura Yoshihisa Kuzuya Masafumi Toba Kenji Sakurai Takashi

Mild hyponatremia is associated with low skeletal muscle mass, physical function impairment, 2021

and depressive mood in the elderly

BMC Geriatrics 15
DOl

10.1186/s12877-020-01955-4

Niri Tetsuro Horie Ichiro Kawahara Hiromi Ando Takao Fukuhara Noriaki Nishioka Hiroshi 68

Inoshita Naoko Fujisawa Haruki Suzuki Atsushi Sugimura Yoshihisa Abiru Norio Kawakami

Atsushi

A case of isolated hypothalamitis with a literature review and a comparison with autoimmune 2021

hypophysitis

Endocrine Journal 119 127

DOl
10.1507/endocrj .EJ20-0300




Kawakami Tsukasa Fujisawa Haruki Nakayama Shogo Yoshino Yasumasa Hattori Satoko Seino
Yusuke Takayanagi Takeshi Miyakawa Tsuyoshi Suzuki Atsushi Sugimura Yoshihisa

68

Vasopressin escape and memory impairment in a model of chronic syndrome of inappropriate 2021
secretion of antidiuretic hormone in mice
Endocrine Journal 31 43
DOI
10.1507/endocrj .EJ20-0289
Fujisawa Haruki Sugimura Yoshihisa 109
I1. Hypernatremia and Endocrine Disorders 2020
Nihon Naika Gakkai Zasshi 712 717
DOI
10.2169/naika.109.712
, 51
copeptin 2020
473-476
DOI
, 50
- 2020
266-269

DOl




49

2019
125-128
DOl
, » ’ 10
6 2019
33-37
DOl

SIADH

94

2022

rabphilin-3A

93

2020




SIADH (Na)

93

2020

LINH Rabphilin-3A

92

2019

H. FUJISAWA, H. IZUMIDA, A. SUZUKI, Y. SUGIMURA

NMDA receptor antagonist prevents cell death in the hippocampal dentate gyrus induced by hyponatremia accompanying adrenal
insufficiency in rats

Neuroscience 2019

2019

Haruki Fujisawa, Hiroyuki Mizoguchi, Hideyuki Takeuchi, Yukio Komatsu, Atsushi Suzuki, Yoshihisa Sugimura

Chronic Hyponatremia Causes Neurologic and Psychologic Impairments

10

2020







