2 1. ~ v ZIMEHEMHR % OBERE U > /8 N BCRIRE O MR E s - 58 BURHT

B HTE, AHEZ
(FEE)

(B B D > S TN RENR & X OO RERSRIR A S U o/ REfICE LCn b, AMEERNIRE ©
X BEEBICAER LA 3B A A LTI A BT 5 0T, Bl Y o SRR E OiIERE ~ D M T8
IND, RBFETIL, SMEMERIRE COBEIR ) L NEREZIR X D720, ZEROBIIK Y o/ VE N
Fa OB T RO BIL E T L=,

U5iE) ~ v 2 10 B OFEFRICEERE D 2> 5 T8 2 Nz CRMEEIZBEZ R LTz, 5% 3
HEHOEER 25 Flow-cytometry D& /L Y — 22 H W THEME U /N8 N R IR 2 £ L 7=,
Microarray &% O* Realtime PCR % H\ il U > 8 N R O mRNA R EBUiFHT 217 - 7=,

ORESL) B Y VSNBSS IR ERE Tt Sham A & L THEIZHEAD L7z, Microarray (Z X
LMEFRENBETHRBLTIL, VU NEHEICED BB FORBNGEICHEIN LTz, Flc, FMS-like
tyrosine kinase 4 (F1t4) & neuropilin 2 (Nrp2) DHEE U > i N HIFEL O mRNA R H EIFHEERE T
Sham Ff & E_XTHREICHEM L, U o VEICRRMIZREBLIT 5 Lymphatic vessel endothelial
hyaluronan receptor 1 (Lyvel) D&l U > /S N O mRNA 8Bl &I 3 EHE CI% Sham B & bhs
THEIZHED Lz,

(B5)  IMEMENIEE CORELY o BN OREE & A0 R S v, B Y o VEREE OfFIE
~DOBEERREE T,

(hfam) AR, SMEHEIMIR G BER ) o NEICPEEEZ 525 2 L 2R T& o, Atk B o~
PNEREPICMIE TR LT T O ERH D EFRD,

(k)
1) Maloveska, M. (2018) Neurol. Res. 40: 372-380
2) Shimada R, Nakao K, Kibayashi K, et al. (2012) J.Clin.Neurosci. 19(3): 447-451
3) Da Mesquita, S. (2018) Nature 560: 185-191
4) Shimada R, Abe K, Kibayashi K, et al. (2014) Neurol.Res. 36(3): 239-246

(F&#am L)
1) Shimada R, Tatara Y, Kibayashi K. (2022) Gene expression in meningeal lymphatic endothelial
cells following traumatic brain injury in mice. PLoS One. 17(9): e0273892. doi:
10.1371/journal.pone.0273892
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E=31E3
1) BHSE, KKRfEZ. SMEEMBETT L~ U BT D860 U > E N R L OB AR TR B b,
%5 90 [8] H AL A AN B st T R . B, 2021/10
2) Shimada R. and Kibayashi K. Changes in gene expression in meningeal lymphatic vessels in mice
with traumatic brain injury. %5 44 [B] H A%y 7AW FRFS, Fik, 2021/12
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2 2. JFUSMERREAERE BT LT X AZEBT D %0E R oA -

WL T 1 BIINBGE 1, ARSAERLT 1 BT 1 PRESE L RPN L AR L
JURERSE 1, R L PTG 20 ZEAN T 1
(VPSR NRLE, 2 ZERFPREBEE PR T IeR B s i - SHETHRAME)

(AR FREVEREME RN EIE (PCD) (TEUsMERDREBTH Y | AFICB T 2BW 7 02U XL
BET STV D, YPE TIIARBOEMER0E FRIEEMEZ L L TR Y . Za HWizizZiir v
2Y ZLOHMMEZ BN LT,

(FiE)  BIETREZ I UAE EREHIT L7 SBid PCD 12 #il% ., ARMEROMIT & & B
Kurokawa © ® conditional reprogramming % DV CE# L, BB E 7-BAMKSE (2 XL 28R E O
S 2 REBEBOEHE T AN X DB 21T o 7o, EIBE OBMB TN, BRRG &3t L
72

(R W OFH 17-51 ik (h R4l 30 77%). Wil CT& /25125 DRCI 2 15|, DNAHI11 3 i,
DNAHS 2 | 9Tl -7z, KESEROREEINMAT CIEIAE~IZIEAE) 5 6], EHRTRE)TIZRVN
R TR LS EB 2 % (hyperkinetic, stiff, circular) 5 il T o7z, s et 2Tl
DNAH5 &8 3 5, DNAH11 x5 3 5], DRC3 K#8 1 f4i, #E¥A Tix ODA x5 4 5], IDA K#H+ 1%
%ﬂﬁ%1@L%@@@£%3@L&@Eﬁ5%?%ok@%HWﬂMQ&W9W¢%@5M%N&%
FEV: & il OB R & o 7o, BEfgILaf] CRE IERIE, —MICMRE Xk 270D, Hintk
DPB & L C2lr& Tz,

(B%2) PCD OZMrici T, B FARSEHREE 2N CE -0 8 TH 523, HEME
ﬂﬂb‘f’ﬁf’w’“@@%‘i_ VT AN K DENEfENT 2B 5 2 L TE HICREN ATRRIC /e o 7o, RRIC, FEBA
THEE R A TE 720 DNAHI ZRTIE, @l T 4% AW TREEME TO R, IRIEIZ/NZ WA
hyperklnetlc RENX AR TE Y, EEHET AOMAT AR, RIS X D AEEL L TWD WS R
DR TH %, PCD OBWr 7 /LT Y X LITHER O AR & 2 BB E s TR I 2 T, s
ERW B, @l e T AT A2 BINT 5 2 & T, LVBKIN RIS EBE X DND, K K
MR AR FRZDTA RTA 2 DDOBWT V3 Y R LIIRERIEPMAAN DN TN D, ETA TR
DONWTIEFI D2  IXFFREREIR TR b TR Y . BB O N EE TH D LRl ST,

(fiim)  EEOBEOMEAGDOEIZLY PCD OBZWRAFRICR YD, W7 /LT Y X AICHEEME
W fET B ANTZ Z EITA A TH o7z, TR TITFFRSEREDME T LTS b0 b %
< IR O EVED R S LTz,

(3K

1) Kurokawa K., Kondo M., Honda N. et al. (2022) Respir Investig. 60:407-17
2) Kurokawa A., Kondo M., Orimo M., et al. (2021) Respir Investig. 59: 550-4
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3) Orimo M., Kondo M., Takeyama K., et al. (2019) Intern Med. 58: 2383-6
4) Lucas JS., Barbato A., Collins SA., et al. (2017) Eur Respir J;49

(&£ 3]
1) Kurokawa K., Kondo M., Honda N. et al. Analysis of the diagnosis of Japanese patients with
primary ciliary dyskinesia using conditional reprogramming culture. Respir Investig. 2022;
60:407-17

(FRFEE)

1) Kurakawa A., Kondo M., Honda N. et al. Application of conditional reprogramming culture to
analyze Japanese primary ciliary dyskinesia. The 25th Congress of the Asian Pacific Society of
Respirology, Kyoto, Japan, 2021/11

2) B)NEGE, EHE T ASZEET, PR, BT R, AR, )UK, ®LEE.
Tk, ZERNF. DRC1 BASMEZER A2 58O L mAIMRIT 217 - 7o RIS AR B RE N ED 1 4
% 62 [l H AR SR r el = . U, 2022/ 4
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2 3 . Up-regulation of aldosterone synthase induced by luteinizing hormone in human

adrenocortical cells

Noriko Morishima, Satoshi Morimoto, Daisuke Watanabe and Atsuhiro Ichihara

(Department of Hypertension)

(Purpose] Plasma aldosterone concentration (PAC) is increased in stages of elevation of
luteinizing hormone (LH) during the luteal phase of the ovarian cycle, menopause, or pregnancy -2
PAC is elevated in patients with polycystic ovary syndrome who have elevated circulating
concentration of LH. In addition, stimulation of aldosterone production by LH has been reported 2.
In the present study, we investigated the mechanism by which LH increases aldosterone production

in human adrenocortical cells.

(Methods] Immunohistochemical staining for CYP11B2, the aldosterone synthase, and LH
receptor were performed using autopsy adrenal gland specimens. Changes in mRNA or protein
expressions of CYP11B2 after treatment with LH, angiotensin (Ang) II or Ang II+LH were
compared in human adrenocortical cells (HAC15 cells). Effects of an Ang receptor blocker (ARB),
adenylyl cyclase inhibitor (KH7), cyclic AMP response element binding protein (CREB) inhibitor
(666-15), protein kinase A (PKA) inhibitor (H-89), or B-catenin inhibitor (XAV939) on the increase in
CYP11B2 mRNA expression induced by Ang II+LH were investigated in these cells.

(Results] Immunostaining for LH receptor was detected in cells positive for CYP11B2 in adrenal
granulosa and fasciculata region in the human autopsy specimens. CYP11B2 mRNA was
significantly increased after treatment with Ang II+LH than LH or Ang II alone in HAC15 cells
(Figurel). Elevation of CYP11B2 mRNA expression induced by Ang II+LH was completely
suppressed by the ARB, AC inhibitor, or CREB inhibitor and was significantly reduced by the PKA

inhibitor or B-catenin inhibitor in these cells (Figure 2).
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Fig.1 Expression CYP111B2 mRNA in HAC15 cells. *P<0.01
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Fig.2. Effect of each inhibitor on CYP11B2 expression in HAC15 cells. *P<0.01

(Discussion] The present study showed that LH receptor is expressed in human adrenal cortical
region and stimulation of this ectopic receptor may lead to CYP11B2 expression via AC-CREB
pathway in the presence of Angll. Stimulation of this pathway might be the cause of elevation of
PAC during the luteal phase of the ovarian cycle, menopause, or pregnancy, although this

presumption needs to be addressed by future studies.

(Conclusions] LH may augment CYP11B2 expression via AC-CREB pathway in the presence of

Ang Il in human adrenocortical cells.

(Reference)
1) A. H. Ahmed, R. D. Gordon, G. Ward, M. Wolley, C. Kogovsek, and M. Stowasser. Clin Endocrinol
(Ox5), vol. 83, no. 3, pp. 303-7, Sep 2015, doi: 10.1111/cen.12705
2) C. Sabbadin et al, Front Endocrinol (Lausanne), vol. 10, p. 575, 2019, doi:
10.3389/fend0.2019.00575
3) K. Saner-Amigh et al-J Clin Endocrinol Metab, vol. 91, no. 3, pp. 1136-42, Mar 2006, doi:
10.1210/jc.2005-1298

(Article)

1) in preparation

(Conference Presentation)

1) International Society of Hypertesion 2022 Meeting in Kyoto
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2 4. Cumulative dialytic glucose exposure is a risk factor for peritoneal fibrosis and angiogenesis

in pediatric patients undergoing peritoneal dialysis using neutral-pH fluids

Yoko Shirail, Kenichiro Miural, Takeshi Ike2, Kensuke Sasaki2, Kiyonobu Ishizukal,

Shigeru Horita3, Sekiko Taneda4, Daishi Hirano5, Kazuho Honda$, Yutaka Yamaguchi?,
Takao Masaki? and Motoshi Hattori!

(1Department of Pediatric Nephrology, 2Department of Nephrology, Hiroshima University
Hospital, 3Department of Pathology, Kidney Center, 4Department of Pathology, 5Department
of Pediatrics, The Jikei University School of Medicine, ¢éDepartment of Anatomy, Showa
University School of Medicine, 7Yamaguchi Pathology Laboratory)

(Purpose] Neutral-pH dialysate has been reported to be beneficial to prevent the peritoneal
pathological changes in adult peritoneal dialysis (PD) patients, but it’'s use is controversial in
pediatric PD patients. Additionally, the impact of cumulative dialytic glucose exposure has not been
examined. We aimed to compare the pathologic changes in the peritoneal membranes of pediatric
patients undergoing PD using conventional fluids or neutral-pH fluids. We also aimed to identify the
clinical factors, including cumulative dialytic glucose exposure, that are associated with the
peritoneal pathology in pediatric patients who use neutral-pH fluids. Furthermore, we aimed to
elucidate the mechanisms of the pathological changes in the peritoneal membrane in such patients

using markers of hypoxia, and angiogenesis.

(Methods] We performed a retrospective study of data obtained from medical records. Data
relating to patients aged <15 years who commenced PD and underwent peritoneal membrane biopsy
at our center between June 1992 and October 2020 were analyzed. In our center, neutral-pH fluids
have been used since 2001. The data from 31 patients who used only conventional fluids
(conventional group) and 33 patients who used only neutral-pH fluids (neutral-pH group) were
analyzed. The peritoneal pathologic changes were compared between the two groups. In addition,
the risk factors for peritoneal pathologic changes in the neutral-pH group were identified. We aimed
to elucidate the mechanisms of the pathological changes in the peritoneal membrane in the patients
using neutral-pH fluids by performing an immunohistochemical (IHC) study. Furthermore, human
peritoneal mesothelial cells (HPMCs) treated with high glucose were analyzed using markers of

hypoxia, and angiogenesis.

(Results] The median (interquartile range) duration of dialysis was 3.2 (1.7-5.3) years in overall
patients. After propensity score matching, the conventional group showed increased thickening of
the submesothelial compact (SMC) zone and lower luminal/vessel diameter ratio than the neutral-
pH group. In the neutral-pH group, the cumulative dialytic glucose exposure was an independent
risk factor for greater thickness of the SMC zone (odds ratio [OR], 1.54; 95% confidence interval [CI],
1.16—-2.05) and higher submesothelial microvessel density (OR, 1.29; 95%CI, 1.01-1.64).
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THC study showed that cumulative dialytic glucose exposure correlated with the proportion of the
tissue expressing hypoxia inducible factor -1a (HIF-1a) (r = 0.42, 2= 0.02) and vascular endothelial
growth factor-a (VEGF-a) (r = 0.55, P < 0.01). High glucose significantly increased HIF-1a and
VEGF-a expressions in the HPMCs.

(Discussion] Previous study described that peritoneal membrane fibrosis and vasculopathy are
significantly less marked in individuals using neutral-pH fluids than in those using conventional
fluids [1]. Consistent with their findings, compared with neutral-pH fluids, we have shown for the
first time that the use of conventional fluids was associated with greater thickness of the SMC zone,
lower L/V ratio, and new membrane formation in pediatric PD patients. Schaefer et al. showed that
pediatric patients who had undergone PD using neutral-pH fluids for a median of 13 months had
peritoneal membranes with higher microvessel density and submesothelial thickness [2]. The
present findings are consistent with those of Shaefer et al., in addition, we found that cumulative
dialytic glucose exposure was an independent risk factor for greater thickness of the SMC zone and
higher submesothelial microvessel density. We have shown that the cumulative dialytic glucose
exposure significantly correlates with immunoreactivity for HIF-1la and VEGF-a. A considerable
number of cells in the SMC zone showed immunoreactivity for both HIF-la and VEGF-a.
Furthermore, high glucose condition upregulated HIF-1a and VEGF-a protein expression in HPMCs.
These findings suggested that even in patients using neutral-pH fluids, dialytic glucose exposure

causes pseudohypoxia, which induces VEGF-a production.

(Conclusions] we have shown that pediatric patients undergoing PD using neutral-pH fluids show
less severe deterioration of their peritoneal membrane than those using conventional fluids.
However, neutral-pH fluids also have a detrimental effect on peritoneal membrane when glucose is
overloaded as an osmotic substance, and cumulative dialytic glucose exposure is an independent risk

factor for peritoneal fibrosis and angiogenesis in patients undergoing PD using neutral-pH fluids.

(Reference]
1) Kawanishi K, et al. Perit Dial Int. 2013;33:242-251
2) Schaefer B, et al. Kidney Int. 2018;94:419—-429

(Article)
1) Shirai Y, Miura K, Ike T, et al. Cumulative dialytic glucose exposure is a risk factor for peritoneal
fibrosis and angiogenesis in pediatric patients undergoing peritoneal dialysis using neutral-pH

fluids. Kidney Int Rep. 2022. DOI: https://doi.org/10.1016/.ekir.2022.08.013.

(Conference Presentation)

1) The 42th conference of Japanese Society for pediatric Renal Failure. 2021/12/9 on web
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2 5. AR O R

P, BKILRE—, BOACKE., EERGK, B (e, REH—
(BN 2)

(HIY)  BERIFMEEERE B D2 AR MEEITIEORR AW D, L LR b, BERIFPEEERE B 00—
I RORITBE RS B U 1 FELANIT B SEICKE DIEFINAET Do Fox X, DARTISHE SR MR ER 2
B (REIRES) 260 T2 iR EE ICE RO FERER S/ ERT 7o o —EREK

(epidermal growth factor-tyrosine kinase inhibitor, EGFR-TKI) #{fH L. EGFR-TKI { F i 4614
DIy A CBIICE S 7RG AR5 L7z, R, BAEMR AT o 72038 & 272 AL R 1 00 JRAEAE
VB M 22 AR 6O 3O P BAMMER R T L L L CIIBE IR IR MEBE b DT REASMT B & 2372 i IR 8 72
Molz, EBMEIIAT R O—%8IZ TMA (thrombo micro angiopathy) AT A3FEIE AL 2 OFT A
SOHEEATIE OB REE L 2558 L7z & — IS ORI
Eofens, FHT 100 Hlb 5 E SN TOERHE ) o
D T LR SR A 72 20 TMA KT '
SR YT TR TR PRIF M EE D JR RN 722 > T2 D
MITOWTEM DK DR & 72 oo, £ T THx, b
PRIGYEFSESES] 0D 5 B S HEAT M | 2 B e P S A T
L 1AELNIZBBEICIa - T2 E B 2 il U e & B ER & A
18 PHEAETT M DRI 23l o 7o BRI PR RESE B, SOl E 1. SBTEMEERRR
FTPERE PRIFPEBHESE BIZ DWW CRBRIRET 56 2 & & L &R T —HBR
7=

vy e
20| CD34 x40, control

UF35)  BERIBPERES 3 # (BEMERMEH]) FTTH 7208 1 ALIN CTRUEHEl T I B ek 5 )3
{ELE 5 # GEMrEER]) 12F - 72 JEF] 2 RPDN(rapid progressive diabetic nephropathy)#f, /AR
FEAH recipient FBEZ31F % 0 hour biopsy #H##f# {4 % normal control #£, % 3 #FE T
O 18 O PR HEAT ME oD B 9 5 1 B E 00 Rl A il o 72
diabetic nephropathy control #£? 3 FEIZ /31T £ 37130
BN R IEHER 7 (VEGF) D F 8L 4 St Ytk & v
THEMET L2 Y,

RESEN

(R ANREBEEZZIEL Y ETY FO 0hour .
BRI O SRR IRIC 351 % Sesig ML e 2 R T Fomezors e

HRIE ERANC R TRd VEGF BB AZEO-, RTRT 2. BRI
CD31 o &N EHIRIL, SREKA, PTC., Do MERITH T —XEH

PRAENZF1T DB I T > 72, 0hour O SRAME [

B CiE VEGF 1358 %8B L Tk 57, PTC OIEWNEN CD31 THRICHMA S iz, KRIT diabetic
nephropathy control #f & U THERIFGIEEE class Ib B THGT L7=, SRERIKTIX, T3 VEGF 2
FINCREIEI L T/, JRANE OIS b FARICE YIS VEGF 23 E 383 L T2y, R Td CD31
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Btk PTC I1ZFEHNTIHA L TV E L7z, RPDN JEFIOARERATIZ, Ohour B HHMAR A D IEFH 1] & Hig
95 &R0 LD VEGF DN E3IL L TV AEAIZH V. diabetic nephropathy control £ & Fh#kd-%
& VEGF FEBUTER L Tz, E7z, RlE OMEICH VTR VEGF 23581 L, CD31 Btk
WEFEBLL 0 hour A A7V —RE LT % & 00055 L TV E 328, diabetic nephropathy
control #f & b U CY MR- Tz,

(5%%) RRPDN #f & diabetic nephropathy control & & O TIZHFFIZRERIATO VEGF O3B EA
ERFEDHER ST, VEGF IZHNEMIROEFEMEICT ST 2ME THLZ LRMLILTEY ZOFHID
R TITRERIRICIBNTIE TMAJRE ZFHET 5 2 LA STV 5 2, SulEITIERERIAMEEE DR
WMTIEIALLY r—ALR—=F 2H 0 BT LEREEZ S0 L2, BIED R 2 BUPE R B ITHI
ARID S-1 285 L, TMA FRIFREEZFIEL, K3 » H TREIBARIZE ST 1 iGN H 5 3, FEH]
HRRBFFE & L Cid, &t 36 BIOBERIFBEICINT, 74 7V U OIFE, WEHIRAAIE, Ja iR,
RO 2 L TERSND TMA WEN S LR, 0L i U mked, MEEEARER, Zil,
MY, EAKR, eGFRAKE, MNAERICEZH-oT L@t &, £7RkIKD VEGF HIBUKT &
eGFR K MIAEICHBE L, TMA HIIARICETERIENSTZLEORENRHDL Y, I HIZ, AV F
7 LFVE N ORI ER DA T Microangiopathy % &% L. /NI R 23 72V VEE 50 6 & N A&
PEEN S HHE 14 Bl 2 FER] THE L, MUNmEREEFE 2N H D HEE, RWEES gL, B, EAKR, &
% R~ 5 AT R, 2R Z, Kimmelstiel-Wilson nodule O J&RAVATR, NHEEIZZ 0>
7o EMEENBA IR TMA HAEDO AP RPDN OJFRREICIRS B L TV D Z EDRIB I 1
7= 5,

(Kiim)  RPDN OJRREICIE TMA JRHEDO S OB L T D Z L 35 IR S e, BEIRIRPERE D
T TMAREZFHET D Z L EE STV D5 FAEREEDEH OBRICITEE 2 E T 5,

(k)

1) Sison K, Eremina V, Baelde H, et al. Glomerular structure and function require paracrine, not
autocrine, VEGF-VEGFR-2 signaling. J Am Soc Nephrol. 2010;21(10):1691-1701

2) Veron D, Reidy KJ, Bertuccio C, et al. Overexpression of VEGF-A in podocytes of adult mice causes
glomerular disease. Kidney Int. 2010;77(11):989-999

3) Toriu N, Sawa N, Imafuku A, et al. Rapidly progressive glomerulonephritis caused by
tegafur/gimeracil/oteracil resulted in diabetes nephropathy in a patient with minor risk of
diabetes nephropathy: A case report. CEN Case Rep. 2020;9(4):347-353

4) Hernandez-Arteaga K, Soto-Abraham V, Pérez-Navarro M, et al. Thrombotic microangiopathy in
patients with diabetic nephropathy is associated with low VEGF expression and end-stage renal
disease. Clin Nephrol. 2018;89(6):429-437

5) Paueksakon P, Revelo MP, Ma LdJ, Marcantoni C, Fogo AB. Microangiopathic injury and
augmented PAI-1 in human diabetic nephropathy. Kidney Int. 2002;61(6):2142-2148

(R BUERTR T,
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26. YUY T AEEETT VIZEIT S Fibulin-7 OB 5

il 1, a2 HmFEE
(DR RLEE 2 A LR AR

(HHJ)  Fibulins (350 HE 2 > X7 TH Y | fibulin-3, -4, -5 KB~ 7 R THIERGHED 25 2 4
U5 ZENRMESNTWVD D2, Fibulin-7 (Fbln-7) 1% @ odontoblasts & preodontoblasts CTHEi
T LM~ R Y vy 7 2 (ECM) & LCRES L 3, F£o, LIERRICEELZ RIZT /etEnd 5
ZELWESNTND 9, Fxid, Fbln-7 &, KMEMIBICHEIRL, &Y &~ v A TiE, Fbin7TKO
~ 7 A THEENE L. Fbln7 IX artificial calcium phosphate particles (aCPP) \ZH MR H D Z & %
WE L 9, Yav@ghirrh (CaOx) &G THLRMBEENEEINDL Z LML TWDS, £
2T, Fx T aCPP & [FERIC CaOx 3 FbIn7 (ZEFMED & v | #ifaZki d Fbln7 (2 CaOx 235 H LT
BlEELERT D &V I RELA LT,

(Jitk)  Fbln7-CaOx binding assay % fitifT L7z, Fbln7 (2 V5 TiEak L7z Fbln7 Z i RIFE L S 7
CHO-K1 cells (Fbln70E) @ condition medium 1.0 ml (Z CaOx % 0.5, 1. 2mg/ml # 1z, 1 R
%% incubate L. 1000x g for 1 min .0 L, A (Supernatant) &iLEY (Precipitate) % [A]
X L. V5 antibody % fV T Western blot analysis % {7 L 7=,

GESE) BB @ Fbln7-V5 1%, CaOx HEKFMEIZILT L, L ® Fbln7-V5 1%, CaOx H&
AEMEICHEIN U7-, BSA I CaOx OB A= T o7~ (X 1),

Condition medium

CHO FbIn70E CHO FbIn70E

Supernatant Precipitate

CaOx(mg/ml) 0 0 05 1 2 0O 0 05 1 2

-
V5 Fbin7 P . e

BSA

Ponceau-S Staiining Solution

1. CaOx MDEELILEMHTIZLS Fbin-7 &£ CaOx EDHFHEAZEL
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(5%%) CaOx ¥ mediumun (CREMETH D720, WML CaOx TH D, ZDOFERIL, CaOx I
Fbln7 L BFtEZ b B, AREE O Fbln7 & CaOx BNiEE 45 2 & T, CaOx FAEBRMEREENE T
TWAHEEMEZ TR LTS EE X BTz,

Uifam)  CaOx & Fbln7 1%, BlIFItERH 5 Z ENRIB ST,

~

(R AWRZEIL, AR OUNRERRAERT: FEPEE S8R | IR SE (BLIOR /R A BRI
WoEt s 2—) LORFENETH D,

4

(k)
1) Yanagisawa H, Schluterman MK, Brekken RA. (2009) J. Cell Commun. Signal. 3(3-4): 337-347
2) Huang J, Davis EC, Chapman SL, et al. (2010) Circ. Res. 106(3): 583-592
3) de Vega S, Iwamoto T, Nakamura T, et al. (2007) J. Biol. Chem. 282(42): 30878-30888
4) Russell MW, Raeker MO, Geisler SB, et al. (2014) Hum. Mol. Genet. 23(16): 4272-4284
5) Tsunezumi J, Sugiura H, Oinam L, Ali A, Thang BQ, Sada A, Yamashiro Y, Kuro-O M,
Yanagisawa H.Matrix Biol. 2018 Dec; 74:5-20

(F&#am L)
1) Fibulin-7, a heparin binding matricellular protein, promotes renal tubular calcification in
mice.Tsunezumi J, Sugiura H, Oinam L, Ali A, Thang BQ, Sada A, Yamashiro Y, Kuro-O M,
Yanagisawa H.Matrix Biol. 2018 Dec; 74:5-20

(FaFRK)

D HEH, wEE, Bk, th #FimRst~ N Y v 2 X fibulin-7 (2EMEE R I 59 2 002
58 bl H A =ik, 4bE. 2015/6

2) iHFHM, EEE, LAk, . Mgt~ R U v 2 Z fibulin-7 OBIRE T T T S5
59 [l H AR g r s, &)1l 2016/6

3) A, WEE, LAk . BHRELET ST S fibulin-T ORBIZELL
60 [l H AB g7, e, 2017/6

4) i, EEE, A, . BREEET T S fibulin-T ORBAL
61 [l H KB iirie s, Bk, 2018/6

5) MilFAM, EIEE, tatE . fibulin-7 OBBMLETILIZEITHEBE
62 [l 0 KB ig i, 4R, 2019/6

6) KilFHM, wWE, takk, . AT IFUARETAICKT S fibulin-7 D5
63 [l 0 KB it s, Mk, 2020/6

T RiEEM, EEE, B M. o UBAL Y Y AARTET VBT S fibulint7 D5
65 [l 0 KB g iirie s, #E, 2022/6
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2 7. =7 ARKIMEIRKAAZEES T VERRENL DT 4> a =0 712810 % eNOS, Akt U ko
BE 5.

TRIEHA T, ARERER, 2EFEIE, Jb)I—%K
(B fRE N FHF)

(BM) Fex i KEMENIR K ABAZE % L CiEbgiEi = > 7 « v 2 =2 Z'(RIC : remote ischemic
conditioning)Z 1 H 1 [EIT 5 Z & T 72 FEM% & CIMARENROPBIE SN b F L | —BLER ORISR
B SRR 5T R R RN T D H A MEE £ TOARZETHE LTV 5, AWFZETIL, MMM PN R RERE
ZHlET 2 N B L E R G SR eNOS & Z DI TO—>Th s Akt O VU LD RIE X
OMEE I R 0> 5 53 iR D3 P 53 D MR B A& 2 22X 7 E Fodrin O3 fRFEEENZ 3T DR = > 7 1 >
3 =T OEEWLNIT D,

(HE) By C5TBLI6 i~ 7 R & FAWT A Y 7L L U AR T O RMEINR (MCA) %@ HI X
HIREE X0 TN & K A BAZE L7-, MCA BHZE 5 70 4y o B i it & & = # — L 72, RIC #£1X MCA
FAZE 30 4370 & i TR BEES T4 7 &2 T 200mmHg O & 20 5 43 BRI 5 25 iz 4 [A]
IAE U, ot BBV R e L E g 72 U C IR U R BRI 2 20 A AL 8 21T - 7o & L7z (Sham #f), MCA
PAZE 30 70127 O IAMUE F 7o 13 R E A 21T - T2 BRI KM E 2 U, Lz 3o
e L, eNOSEH., Akt EH &5V Vb O3B, Fodrin A RY ORI EZ T AKX 70y MNE

XV LT,

(53R &¥IC RIC, MCA FAZERB DB DIZH1T 5 eNOS, Akt U Vig{k & Fodrin 43 fiE~D B2
WCHRE L7z, FEE MBI C© RIC B Tix eNOS, Akt © U UL LW EB L HT- 2T 7+ R~

DR BAEHE L7p o 72, — 5 MCA BAZETlX eNOS D U UAUITIK FEAICH U . Akt U U ERITAE

AR T L TWe, £727 4+ R U3 BIES S 47z, IRIC MCA PAZEIZER L T RIC A fif L7 fE D eNOS,
Akt Ve 7+ U VEAGRA~DOEEIZHOWT Sham ERE L KR FT L2, e NOS B
Akt OV U EIE Sham BEIZHEXTRICBECTILE L CTHED . 74+ U UVEAOf#IX Sham B2~
T RIC #ETHIfl S Tz,

(B£)  mREMD =T a2 =0 7 OMKREERIZIE, eNOS U ffb 2 L7 i P EHEEEAS B
G452 &pmmesni,

[?f%?ﬁi?] ~ 7 AR RMEIROK A PAZE 6 2RI = v T v a =2 7 OR#ERIZIT eNOS, Akt

YIRAEDBE G LTS Z L AVRIR S LT,
(PR
1) FEREW T AR, REFERS, M. ~ 7 AP KIMENOKARZEE T ViEREL = 7 12 a =
712815 eNOS, Akt U UE{bDBE-. 5 64 B A AMIERMH P FINES, kR (Web B

). 2021/11
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2) FEERE 1. AFEERES, BEEEAL, . ~ v AR KMENRKAAZEE T VICE T pmiEEna T ¢
Ta =T O/ME. AT R H AR R R R S . KB (Web BH{E) . 2022/3
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2 8. HLMOG HFUABIE A A 3 SEFNT I31T 2 gy B AR

ML SERRR 1 ARESEA L NEE TR A 2 SRm ST 2 EAKET L AR
(URARRE AL, 2B (AMSRERY: - JRRERRRE R 200 BF))

(B $T myelin oligodendrocyte glycoprotein (MOG) HLiRB#EZEH (MOGAD) 1%, AL HE
K, DHEBAEMERETRR, HRRR E2 225 2 LR O B CAEERERERTHDL VD, Z
ZHFE, KIWREARRET A7 70— bR INTETWDN, RELAZ M L7 Rid 72 <. i
BEIZOWTH LM TRV R, RBFEITIEEARIHRZ 2 2 LI MOG FUAD G T - 72 3 f
IZB W TREL ARG 21TV MOGAD OJRIEZ I LT 52 &2 HE T 5,

(7] 2015 4 1 A0S 2022 4 5 A ORI, HFEIC AR LSRR E 2 2 L7ZEBEHEDO S B, i
MOG HUARBG DI AERR 21T o T2 BFEIZ DV THRIR Y « FHRERE R W TR L 72, CD3, CD4,
CD8, CD20, CD68, CD79a, CD138, C9neo, GFAP, SM131, MOG 72 & O Yeta s 17 -72, AR
WFRIIAFMBEZ B DAKREZHF TN D,

(W) 20154 1 A2~5 2020 4 5 H OMNC, SRR AZ & LIZEBFIL 240 THY, 2055
6 151 THt MOG HUIARD T2 o 72, 9 B 3 Bl TR 2 fidT L7z, 3 BlDIEEF e Bl L 18 ik (15~
2275%) . AR 2B TH Tz, WIS FRER-CHEMRER g CHIIMNE TR o 72, BHIRRA T 3
fil & b BRI O LSRR bive, AU 7 v —F "0 RiL 1Tl - 72, B8E MRI
Tix 3 fil & b EEZD LREHEICT T, B 4em L EDT R U =7 AEGRNEZ 5 WA O B
Nl WIS AT 1A FIEREZITWVIRIREICEIZ R CTh o 7223, B30 2 4 THh LT, IKMFRELT
X 3pIE b MEFEFICY N EROEHERH Y . 2 F1T B MKMERL, 141TIE T MIRAERTH -7z,
3 Bl & b RAEMEMBEDOFT RSFE 0 H AL, WhskiT 2 fl TIEPRIzAL TV ey, 1 HITIEME LTz, 6
DIRFROWLFEIZA LT, 341 b MOG DI NFRD LT,

(BL)  AEIOBEE T, BEREFRICETORE CRIEMNBEOFT RO bz, REMZRRIE
PEMLREMEIR R T d 2 L FMELAE (MS) Tid, WA RIEMERBEOFT R 2~ 4 (—RABEE) . —
77« MS ORI A Td D R F R Tld, BRI IT2 T2 b0D7T X Fut A RS primary (Zf&
FINDTD RHIPGIHE LR S LTV D, Fx DA EIORETIE, MOG DORL% b0 Hiv, —IkH
BB TH D Z L AR S AT, F 72 BRG] CIIEMH O AR RRZEZ B ARIEALD U o SEREE A
2B THBNT (1 BNE T MIEND) . BERE TIE, 13ERB2 T B0 U o ~EREFEZ R LTk
D KBNS DRI A ThH o7 23, FTARBTIIMIADILENH S Thrrole (BERET
IAEEE TIEH V), LLEL Y, MOGAD [ZRIEMEMBIMIR B TdH 2 MERRGIT R TH Y | B
EB IS EIORIEFEAIMETH D heterogeneous 72 B TH D Z EAVRIB S LTz,



GiEsm)  MOGAD (X, MS <° NMOSD 7 EEEA O RAEVEGLBENE R B & Ferp DGR B & 3 a7 L
T RIEMERBEMER B CTH D, T E CORKRMIEE X OYRELZM T 6. MOGAD |3 heterogeneous
REBTHD Z EDRE I, IEERIMH A 2 3 2 85 FH 2BV TIE, MOGAD % #3224 25 44

ENRH D,

1. 31 MOG HiABERE DR EIZH T HIREEMAT R (HE 6)
MOG: myelin oligodendrocyte glycoprotein

MERITH T —XE#

2. i MOG MFEERB DR EHICH (T HNREZ MR (KB 4)
MOG: myelin oligodendrocyte glycoprotein

MEBRITH T —XBE

3. 1 MOG B ER B DS ERIZH T HRREFRIFTR (CD20
£ )MOG: myelin oligodendrocyte glycoprotein

MERITH T —XE#

(3T
1) Jurynczyk M., Messina S., Woodhall M.R., et al. (2017) Clinical presentation and prognosis in
MOG-antibody disease: a UK study. Brain. 140(12): 3128-3138
2) Takai Y., Misu T., Kaneko K., et al. (2020) Myelin oligodendrocyte glycoprotein antibody-

associated disease: an immunopathological study. Brain. 143(5): 1431-1446
3) Hoftberger R., Guo Y., Flanagan E.P, et al. (2020) The pathology of central nervous system

inflammatory dempyelinating disease accompanying myelin oligodendrocyte glycoprotein

autoantibody. Acta Neuropathol. 139(5): 875-892
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2 9. ZRME(VIES OHEER DI H Neurofilament-Light $5, 4 A7 4R 5 FREINE T MO
Gl

THKEET-. WO sERRR, /NGB, MRAEBR, REA, dLI—3Rk
(B fRE N FHF)

(BER)  ZRMEELIE (MS) OEYR - HPEIZ & 672 5 I T ORI e Rekg & L <, BEAEEE
BT DN I~ —BERB L, AHRAAL A~ — D EFRETEIUL, GBI - HEICHE S BRI
IHH L. MS G0HEIROEREA BIFICT 52 6N TE 5, B X7, MS ORI, HikaERESE & DB
HPEIZOWTH A BN E L7 A AT 4R T (osteoponntin: OPN) D=0, U4 MS O BB DTS
FE L 72 DHHRANA A~ — W EMTH D Neurofilament-Light 4 (NfL) (2B L7z, ABFZED BB,
MS - NMOSD DO EIFEME A KRS 2 31 A~ — D %R L, dERHPEICE S B TG T 5 2 &
Th D,

(5iE) 513 2018 42 1 A5 2022 4 3 A £ THRLABIE 1 Ol A MS & kR 13 61T,
OF M E : dEURAT « AR - HPEERZ O M FAEITE T M2 (regulatory T cell: Treg) , OPN, NfL
ZME L, EIRRT, IR, HPER. IEIREICHE D R (relapse) (2B DB {LEMFTT D,
@Visit A7 2 —/b  GEIRAET 14, RS 1 =3 (During Pregnancy Trimester 1:DP1) | 4FURES 2
= (DP2). W% 3 =1 (DP3)., HpE% 0~90 H (postpartum 1:PP1), HipE% 91 H~180 H

(PP2)., HiE# 181 H~360 H (PP3+4) 5 X UHHNF (relapse) Th 5,

@4 Visit ZHEHE B R 20500 R E OB RIGEHIL, EIREE, REEMEOTRIROAE, R HE
EHAERDEHTH D, "M A~—IHREL LT T —V A F A—FEE RO R MEZED Treg

(CD4+CD25+CD127+), If#EH NfL (SIMOA i%) & OPN (ELISA ) Z#MIE, 7elANIZEIE,

LRFTRIE S ERIRFZEIC T 2 MR R R OKHE L/ TIT 27,

GER) MS S 0MERER: 13 Bl 4R 32 % £3.5 ik, 1R 16 i, 9 5 3 Bl CHEZ R OFR %
iz, &, TIRENCEBEMERIC L DR AT TR0, 77T 7 ~—FileiE MR H B R
Bz, fE7 L BICHEIR - HEEICHE D AEFR EHAERERREE e U, (EIRAT, MR, H#ER.
FFREEEO M H Treg, OPN, NfL Off H1%, OPN & NfL [ Z5EIRRT & el L, HEER B o PP1 XA EIC
mfEiz R L (p<0.05), HEZFEHOFIY 27 IZEE L TW D ks Rl s/ (K1), Lal,
Treg (IAEHRAT, (IR &Ml U, HIPER & BRI EREIRME CTh o 7o ARG B EIT 2D o T

(X2),

(Bg2) . M NfL i, TMS OFRR AR <=0 ELTERSATWS 2, NfL (T
PRRRINSRZS M & SO 5 7o VX BT %8I MS JBF oIl T O CHEICEEZ R L, HEE
TEENME, DY IABEREREE OMETT &L IEOMBBMR A 729, Mg OPN (X, HEK, v~ /w7 7—v i&
L THIfE, 7A buta b BRRABICHEIL L, FA MUA > TFRDA i ERPEA, MLz
B HRIEMEEATH D, MS Tid, OPN 33 b S 7z CD4+T #ilfic 3L L. Thl, Th17 JidéfE
Maef L, BREEER L OBEM S RE SN TWD 3, Tregid, HOKERBICH LT, BCIZHTD
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SIEISE OS] (RETEE) ZRloTEY . MS OMIRMMIIAE TR OMEE L L THNT 525, HE
BT 2, LaLnTiud MSAHHERER TOMFHIIThI TW72RuY,

AR OBFFERER TII MS OB BIFEIEICBE 59 5 & & 2 b2 i+ NIL & OPN 23 aEgRRT & i L

HPEZ R (HER 3 » AR ICABICEMEZ TR L TW2Z Evh, MS A OHEHR O % FBIE B % S ik
THNA A ~—H & LTOHAH f%ﬁ‘Tﬂ”“éz"Lto —J5, KM Y > 3Bk Treg 1%, ARURHARM] & bhig L
PERIPEEINRME CH > 2N A EZAITRD T, KRIEEMEDO~— & L TORREIEITIERW &5 2
HivTc, AWFED Limitation (3, fhﬁJi?ﬁIiIS Bl & D7 & dRR - PRSI TR ORUBHRE A 1 X
IURREETH -T2 L ThDH, SRIEFIZEM L, FREMEME, MRHEICREE T 2/ L 2 b o
F~—70 & OREVEZ OWTHIE 2T T 5,

Gikam) SRR S, fid NfL & OPN 25, MS A0MHEIRE O BR824 5 Al REME D & 5
A F~—HThHAREMEN R S 7, fiF NfL & OPN H ., MS &0HEIEIZLE 9 3 TB5 23 Al 6E
RNEREOEMTHENRIFIZ/ARY ., QOL O L& EREROMEIERDEICEIRTESEE2 515,

* IBP&LE#L p<0.05

OPN (ng/ml) NfL (ng/ml)
150 150
*
100 — 100 ‘

50 | ‘;L‘ I
0
1
'\ N
Qﬁ/ QQ QQ 'bQ

‘\"1,”)'\
S q,QQqQQQ

& c}

Lt

BP:##RE1.DP LR E 1= 447 DP2:414RE 2 =4 47,DP3 : #1455 3 =3 H3,PP1: £ E#% ~90H PP2: £ E£#%91~180H,
PP3+4:HE#181~1F# OPN:osteopontin,NfL: Neurofilament light chain, Treg: regulatory T cell

X 1. MS iFiREEHIZHF5MMH OPN & NfL DZE 1L

Treg (%)
15

10| L , 23 =

(5]

o

Q R ) ~ qu >
T XX Q &K T
N ¢ &R

Q R

2
&

BP:#FiEaT, DPLITIREFE1=4E. DP2:4FiRE 2 =448, DP3 : iR 3 =8, PPL.HE#~908.
PP2:HE#91~1808, PP3+4:H£E#181~145#. Treg: regulatory T cell

2. MS EiRHERICE 1T HRMM) >/ 5k Treg DEAL

(k)
1) Shimizu Y, et al. J Neuroimmunol.263(1-2):148-51,2013
2) Varhaug KN, et al. Front Neurol. Apr 5;10:338.doi: 10.3389. 2019
3) Murugaiyan G, et al. J Immunol. 181(11):7480-8 2008
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3 0. POEMS JEMERE & ifn & S M5 58

EIRIFEAL, TR, AARIERS, db)I—3
(AR RE N ELF)
(¥ 5:)  POEMS JEfERE (polyneuropathy, organomegaly, endocrinopathy, monoclonal gammopathy,
skin changes) (JEHIRIEFEICBIE T 2R 2 HRETH DV, HEIRSS TEFRIRO & Bz ST L
FUIEHRE SN TV LD, MEEZEOHREITHTH D,

(J5ik)  POEMS JEMERE O b P i IE 2 A 0F L7ERl 2 il L, STBRB R 2N 5,

(63 51BN, 2 BBERIN CTA L RV VIRIEHR Th o7, FTREOE Y B VEAHBIL, R
IZHER, 8 2HIZE ORI THAT & 22 0 UBEfE %2, liEofms LT, LU HBLLEIZ,
MUFEZE L 70 0 7 A B U BRAE ST e (BRI TR CREMAET) . 28 CRIGIIREaICaRZE
bz, JEE CT CHIIEN & Hiv, BRRMY - BRI E R R E 2 L o, fh TgA- L 236
¢, POEMS JEMERE & 217 L=, #lElMH VEGF 1% 14900 pg/ml Toh - 7=, M Gk - U >/ ¥Hi)
AECT A vk Lz e 2 A, EbEE, K, AR FE 2N HEBL L 7=, MRI T KK -ERD L
PEREZE, MRA T/ M1 EAAEROBAZE 2585 iR OMifg & bl URREFAYICHEIT L 72 322 05 HER STz,
POEMS JE R 2 B U 7= i S RN JE & 3207, ik i3t/ MEEE 2 FIOFRRIEE Lz, 0%
L HIERIC B FEARM MRS 2170, BRILRAFCTH D,

(E%2) VEGF fEi%. POEMS JEfERE O REICEEICBIE L T2 & LT, FRBTEEE-CTE R 2h S
ENZHARBT 5 2, 8 EICHE STV DEERITIX VEGF 145 < T3 2000~3000 pg/ml FEE TH 5 A3,
ABNIIFFZERERF VEGF 16900 pg/ml TH Y |, EAEIFEMESBRD TEW EEB 2 BTz,

(#im)  VEGF @&ifE> POEMS JEMGREDIEG] TIX, MEZEALFIET 5 Y X7 3@\,

(3CHK)
1) Dispenzieri A. (2014) Am J Hematol 89 : 214-223
2) Misawa S, Sato Y, Katayama K, et al. (2015) BMdJ Open 5: e009157

(R F)

1) PERHH7 6. MCA fEEIC 4 &M i 38 2 A 0F L7 POEMS JEERED 1 4. 5 47 [5] A AR 2f
SEMES . KB, 2022/3

9) ARG 3 EADHIE Y =/ N OREFME LA L.
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