Thh, T3 4BERLTHLEY. 32k Y
ABELPNTIE, AT T4 AL POBRL 7L —A
V7 MERIERVAREOHRELALNL. R
Wik, WIEROH HERITECGFRIND Y A7 4 »
SRIEDEEAD LHEBICENLTH2DDTHY. AT A
YERARIBE L R WERIZOWTIE, ToRE&
Binooaihaid 5. CADASIL BB Tl Th
HOBERIZEL > TEGFRAD S-SHEANEL,
NECD O@RkHEICBRE LA LD L E AN TV,
NECD @ % k#5285 {b 4%, CADASIL (88 72
GOM TR, A5 P A b & JE R f i o &5 1k, M
A= by 7 AOERICHES L TwbHE GOMIE
NECD &8 REE OB X » THEHEWEIHR 25
SEE NG VALY RS b=V ADHEIND
WK, S e o 72 NECD
\IO’I CH3 ZEHUAITE T & B MU T e 0 K e
OEBICERT L LEZLSN S, WFFHMAE LM
B oESEIZ W T, NOTCHS & 79 i, o
NS OHNEOMFRHI VA TH DRSNS 5205, R
BHAE A NOTCHS ¥ 7 VgL Y 2 A8 H
LT, —ZBORMEP/RBONTHRWT B4
NOTCH3 ¥ 7 VR 7200 Tl CADASIL @Jﬁﬁ‘éd)
HHEHEEOEZ PR EE2HEDTHEY
NOTCHS ¥ 7+ VU O BIFH S LT 55
bHAH. WIBZEIZT Ty ADT V"7, CADASIL
BEORBIN & AR NOTCHS & M58l L2e 7
Ve REBwT, BRI NOTCHS @ NECD 291
EYEARNC BRI L TB Y, NECD OB ML tissue
inhibitor of metalloproteinases 3 (TIMP3) & vitronec-
tin (VIN)YFEFET A Z &R LA™ F/2, 8 -
FedE L 2 NECDMTIMP3 & ¥ &K % Bk L,
TIMP3 A" NOTCH3 & VIN OB G AR & T 5
TEEWSMILA. &5, CADASIL &L ET
= AORME T, TIMP3ERNREAL TR A
ZERPSMIL IRLOHENE, CADASIL
THRETNECD OBRFEESEZY, ThiZko
ﬂﬂ%@lmﬁﬁﬁ$#&LuEmMﬁm®ﬁ¥

DT

[MEEES Vol.15 No.12014-3

BN — A PAREEND LA A EEL

COHEEBEBMELE LTHRAL DO GOM
THY, WBEELTELZECM A+ RS v ANk
AR AR LR LT A,

CARASIL [22WT
1. EREK{R & MERE

CARASIL i3 high temperature requirement ser-
ine peptidase Al (HTRAD BIEFOREIZL 2 E
RS AR OB/ R Th 5. K CREM
RSN, FRGEE-FASME SN, G
ERMPEESNIIEFNIR SN T AH, ThETIZ
R SN BRI ER A % ﬁw&w L. BWiEE
FUIARIFLAT AR 2T L 3 h
el bbb, 2OICEHOBENELL TSR
Wh D, RO E L, HERABREO S
FAYER BRI N 2. ZRE & BRI & B IS
}Fj‘fﬂr‘ FHAEEAZBT 5. B EEOEREF T

iR ERD v, BBIRYIZIE, 20~40 i,
1rBE dy B I RRAIAR AR PR T K M"’f)xf. U\’?’ RRET
B, WMFEHERE LT, MRELZETLIZ DY,
RIS F2sh 5. 4k r?J%: T,
#9 4 SR T s A H L B kuﬁﬁ I
FHERE £ 20 fUCHIET B Z &A% b\/b‘ @{r S

W& AHEEHITHREA B S RWHIED S TidiE
ERLECH B, BHE MRIAT G CADASIL <“:F§"1'U\
LChY, MRMEBRMEZFRE LT, ’% 1] BT i
2 E TS B IR K B & ?’? VAR

e s, #ITHNC, RESBUR ’ﬂ‘sB’{/I i 7 R
BRI ST b BT B OBERHE
D5 R E & CADASIL & 87 U KRR T4
5.

WA WRBEIR P MEIR S BT,
Binswanger ¥ % CADASIL & Rz M’:Tr‘fﬁ'%j}fz'ﬁ”@

”"I’U’iﬂirﬂ)i PR A LA, Fi, HEVE
OB, M%Hmmﬁﬂ%%@W%,ﬁﬁwkﬁ

Presented by Medical*Online



Lz fho T H, MATRE AR IZ D 72 - TR DN S
NTWBEY, CADASIL TAHNLAL GOMRT I u v
F7 o 4 oF—ThHIE ARDOIRIFIEEN0 T,
PIBEC 1 @ —smooth muscle actin B Pho V- ik &
%z 5N A myointimal cell P L Tv A,
TS OB TLRAT Y fx?m ORI 4 v
e DRMRAR I S AT S B RN A IR AT L
TR E 2w, e oiiibid, CARASIL T
LIRS LR Th H Z L RR L Tw
A% CADASIL &I LT, mAFsEnZIh L v ILw
W R ST EAMECh L™

2. HTRA1 O#ne
HTRAL & HTRA family (253 5 480 7 3 /
S 7 F T —Yo--#Thb, HTRAL &
LR AR IR IR B TB Y, AT is b s
FEH T RT aﬁWhH§1LCméﬁ\ &0 HILE i 1A

T4 < LA S O B VR SRR A

M:

)
S

RILTWd ik vis e,
LTy HTRAT 1 stacking site
169. 171, 278 [ H O 7 3 BiZ L » CTHEERE
LCBY. B Lot

L0 PR E 2
LIRS
/fJ

Jlafiunckko sty 7

m%?wﬁkxfy@ﬁ%mﬁwﬁwﬁ7wv?*&

DAL T H B 5
growth factor-81 (TGF-81) i B4R % Iy

HTRATL & transforming
2Fx

T4y OVl ;f@ww%«b017xﬁﬂww

Wi g1 T b,

HTRAL W TGF-81 &4
A1 SRR 7 2 BN BOS U T HIIE o 4L R4
HEPEB G A IHEST B A AL 2 THDY,

PEAE S R el &

pro-TGF-81 & L CHEE?

WAL G %, TGF-

WR

WL
o iR T dH 5 pre-
LR C pro-TGEF-

Bl e o Tk T BT 5 (I,‘Z‘ ’3—’3%{:, trans-

Golgl network

¢ furin b2 & A YW R 2L
W& CRMIAIZET A, CEMN o

T NSk

i YAz
o |
§ - EADAM/TACE ‘‘‘‘‘‘ g PR
7 Nicp l N
N e F&F{Noteh3)
T M TRRUATY s

2 NOTCH3 ¥ JFLICEb 5 BER
NOTCH3 14, B TNECD + NECDAFRH A v~ &M T 5. NECDILSH B

EGF#UE— rOBHE, UH > FEFRBIEO DSL #55

HL, &5 ADAM/TACE

DEHE T NECD/NICD #FHBE & h 3. ¥4 &, NECD @Y 4 FEEFRMEBMC DSL
E—RICEIEAEN, SAV/ - LTHBENTIOEEEERAS. NICDE, BET
EHLyILVEA-TFILLBNHERTY, BRABITL, BEILEAD3.
(k17 & ©) —EBEEE)

Presented by Medical*Online

Vol.15 No.1 20143 [[[IEEEEE



DO TGF-BL &Y, THICEVWLRESLLIIEN
AW AR S L TARE OB E R R L, Mt
AWENDT. ZoOBaEIE, %Mﬁ@i747u
V1R 74 70R 75 K6 L, BICIRE O
WA TGF-p1 At L’Ué Jf' Lo zagic .“;;,m&*‘s
NEZELWKLLoT, &b TR MRET R

Zo $ﬂ~$wfﬁfﬂﬁAlmd‘M&* © pro-TGF-
BlLEGMTAHIEICE »C, TGN HEENLF
% r&’/ 5, WhIETGF-Rl Y7 Fin7L—F

ELTEHWTW S,

3. CARASIL O% TR

IRHEFETIZ, CARASIL BHIZBWT, 32k 2
7% B fE 7% R (p.Ala252Thr, p.Arg274Gln, p.Pro-
285Leu. p.Gly295Are, p.Val297Met, p.Leu364Pro).
F b v A EORESE % (p.Arg302end. p.ArgS70end)
HHE STV LR 3 2y AERRZTRTE
Yr7uFr—YFAL B LTEY, BERY
HTRAI @7 a5 7 —EiEHEETLTw A, Fi
F ok AERIEF b v A RAEE mRNA G
Lo TmRNARPEL WAL, LT
HTRAl &M OWA T RT. ZoZ bhp ?9, CAR-
ASIL i3 HTRAL @ 7 a5 7 — BHEREM AT L » THE
TETHEHEZ LA,

CARASIL T, HTRA1 O 7 a5 7 — P iEde
R LT, IR B M o A, Mk
S b w7 AOER, NBIEROW AT A, I
AP IR O EYE E MBS R v 2 ADER R
WLEAEEL LT, TGF-BL ¥ 7 Lo @ E M
EINTWwH? HTRAI®OTu 7 7—EiEdr 7% <
bk, TGF-B1 Y7 FNo7 L —F52 ik i
D, TR AMBHNICLET S, EBEIZ, CARA-
SIL B # ORGSR TGR-81 W8T L
THED, BLIZTGCF-81 Y7 F il X -» THRIAIME
EI AMS T F ) v 2 AT B EDA-fibronectin
R versican DIMERDH L. TOZ 56, CARASIL
Tt TCGF-R1 ¥ & F v O Rl 2 SR E 2% o

MEEESE Vvol.15 No.1 2014-3

=R TwAhbEEZLNL. Fh TGF-81 ¥
7 F WA P AR O LA ST 5 2 X s
BNTEBEY, CARASIL CTid Z O fil BN IC 8 24
LA Z &I Lo TP A O L A5 2 % 0] 7g
A dH 5, WHEROBRIZ oW, Rl
TERNRTWRWD, HTRAI AWHEMHM MK+ 5
elastin DEEHE L MBI ET L 74 7T v 5 2R H L
THIEPWESNTENY, 747U v 5 ORI
E R L7 elastogenesis O B AW Z o T B W fE
Wb 5,

BHOIC

CADASIL & CARASIL @ BURSEEF A E & h,
T/ B ORI 2 R AETwD, Zh
i“CO‘)M e, WA T3 2o dCch,
A SR A R A o0 BB DSRa B LB 19
L@U,rgcﬁiafw%ﬁ$vNWT®ﬁ%ﬁ%
HICH LR TETWL, INEOEBIZLD,
CADASIL TENOTCHS Bt 2 0 ¥ 5 4, 5-di-
anilinophthalimide R A ¥ 70 ARY ¥ 771 a2,
CARASIL T TGF-B1 ¥ 7 ¥4 % ATI %
TRFE PR 2 EFHBE L L TR E? S Lo
e fo. BRI WHEBORBESHELS AL LD
{2, Binswanger#Z 2 U & 37 5B M HEAED
key molecule 258 5L & v, RS PR ;{'L’ HRE D HF

LG HAOED i A & &2 Y

OReferences

1} The Lancet Neurology © G& dementia summit : a
chance for united action. Lancet Neurol 13 © 1, 2014

2) White L : Brain lesions at autopsy in older Japa-
nese-American men as related to cognitive impair-
ment and dementia in the final years of life @ a sum-
mary report from the Honolulu-Asia aging study. J
Alzheimers Dis 18 © 713-725, 2009

3) Provenzano FA, \Iumskm J, Tosto G, et al : White
matter hyperintensities and cerehral amyloidosis :
necessary and sufficient for clinical expression of

Presented by Medical*Online



4)

5

6

7

9

10

—

)

)

)

-

)

)

11

12

14

)

Rebd

)

15)

16

Dby

Alzheimer disease? JAMA Newrol 70 455-461, 2013
Law MR, Morris JK, Wald NJ : Use of blood pres-
sure lowering drugs in the prevention of cardiovas-
cular discase @ meta—analysis of 147 randomised tri-
als in the context of expectations from prospective
epidemiological studies. BMJ 338 : b1665, 2009
Shinohara Y, Katayama Y, Uchivama S, et al : Cil-
ostazol for prevention of secondary stroke (CSPS
2) ¢ an aspirin-controlled, double-blind, randomised
non-inferiority trial. Lancet Neurol 9 959-968, 2010
Pantoni L Cerebral small vessel disease ! from
pathogenesis and clinical characteristics to thera-
peutic challenges. Lancet Neurol 9 0 689-701, 2010
Caplan LR, Gomes JA © Binswanger disease~~an up-
date. J Neurol Sci 299 : 9-10, 2010

Chabriat H, Joutel A, Dichgans M, et al : Cadasil.
Lancet Neurol 8 © 643-653, 2009

Peters N, Herzog J. Opherk C, Dichgans M @ A two~
year clinical follow~up study in 80 CADASIL sub-
jects © progression patterns and implications for
clinical trials. Stroke 35 © 1603-1608, 2004

Chabriat H, Vahedi K, Iba-Zizen MT, et al : Clinical
spectrum of CADASIL @ a study of 7 families. Cere-
bral autosomal dominant arteriopathy with subcorti-
cal infarcts and leukoencephalopathy. Lancet 346 :
934-939, 1995

Joutel A : Pathogenesis of CADASIL  transgenic
and knock-out mice to probe function and dysfunc-
tion of the mutated gene, Notch3, in the cerebrovas-
culature. Bivessavs 33 * 73-80, 2011

Arima K, Yanagawa S, Ito N, Ikeda 5 : Cerebral ar-
terial pathology of CADASIL and CARASIL (Maeda
syndrome). Neuropathology 23 © 327-334, 2003
Dziewulska D, Lewandowska E * Pericytes as a new
target for pathological processes in CADASIL. Newu-
ropathology 32 © 515-521, 2012

Nichols JT, Miyamote A, Olsen SL, et al : DSL [li-
gand endocytosis physically dissociates Notehl het-
erodimers before activating proteolysis can occur. J
Cell Biol 176 : 445-458, 2007

Monet-Leprétre M, Haddad I, Baron-Menguy C, et
al * Abnormal recruitment of extraceliular matrix
proteins by excess Notchd ECD @ a new pathomech-
anism in CADASIL. Brain 136 @ 1830-1845, 2013
Watanabe-l{osomi A, Watanabe Y, Tanaka M, et
al © Transendocytosis is impaired in CADASIL-mu-
tant NOTCH3, Exp Newrol 233 © 303-311, 2012

R (KR W IOERE e RS

17

f

18)

19)

20)

21)

22)

23)

24)

25)

26)

Mizuno T : [Pathomechanisms and treatment of
CADASIL]. Brain Nerve 635 : 811-823, 2013
Fukutake T, Hirayama K @ Familial young-adult-
onsel arteriosclerotic leukoencephalopathy with alo-
pecia and lumbago without arterial hypertension.
Eur Neurol 35 @ 69-79, 1995

Hara K, Shiga A, Fukutake T, et al @ Association of
HTRAL mutations and [amilial ischemic cercbral
small-vessel disease. N Engl J Med 360 1729-1739,
2009

Mendioroz M. Fernandez-Cadenas I, Del Rio~-Es-
pinola A, et al * A missense HTRAL mutation ex-
pands CARASIL syndrome to the Caucasian popula-
tion. Newrology 75 @ 2033-2035, 2010

Chen Y, He Z, Meng S, et al © A novel mutation of
the high-temperature requirement A serine pepti-
dase 1 (HTRA1) gene in a Chinese family with ce-
rebral autosomal recessive arteriopathy with sub-
cortical infarcts and leukoencephalopathy
(CARASIL). J Int Med Res 41 1 1445-1455, 2013
Wang XL, L1 CF, Guo HW, Cao BZ : A novel muta-
tion in the HTRAI gene identified in Chinese CAR-
ASIL pedigree. CNS Neurosci Ther 18 @ 867-869,
2012

Qide T, Nakayama H, Yanagawa S ! Extensive loss
of arterjal medial smooth muscle cells and mural
extracellular matrix in cerebral autosomal recessive
arteriopathy with subcortical infarcts and leukoen-
cephalopathy (CARASIL). Neuropathology 28 © 132~
142, 2008

Yanagawa S, Ito N, Arima K, Tkeda S @ Cerebral au-
tosomal recessive arteriopathy with subcortical in-
farcts and leukoencephalopathy. Neurology 58 © 817-
820, 2002

Clausen T, Kaiser M, Huber R, Ehrmann M : HTRA
proteases : regulated proteolysis in protein quality
control. Nat Rev Mol Cell Biol 12 © 152-162, 2011
Truebestein 1, Tennstaedt A, Monig T, et al @ Sub-
strate-induced remodeling of the active site regu-
{ates human HTRAIL activity. Net Struct Mol Biof
18 : 336-388, 2011

ten Dijke P, Arthur HM ! Extracellular control of
TGFbeta signalling in vascular development and
disease. Nat Rev Mol Cell Biol & : 857-869, 2007
Nishimoto Y, Shibata M, Nihonmatsu M, et al T A
novel mutation in the HTRAL gene causes CARA-
SIL without alopecia. Neurology 76 : 1353-1355, 2011

Vol.15 No.1 20143 [[IEEREE

Presented by Medical*Online



29) Shiga A. Nozaki H, Yokoseki A, et al @ Cerebral sion of HTRAL leads to ultrastructural changes in

small-vessel disease protein HTRAIL controls the the elastic layver of Bruch’'s membrane via cleavage
amount of TGF-£1 via cleavage of proTGF-31. of extracellular matrix components. PLoS One 6 -
Hum Mol Genet 20 1 1800-1810, 2011 €22959, 2011

30) Vierkotten S, Muether PS, Fauser S Overexpres-

MEEES: vol15No1 20143
Presented by Medical*Online






