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Abstract

Dementia has become a social problem in the Japanese “super-aging society”, in which the prolonga-
tion of the healthy life expectancy is impeded by the increasing number of elderly with dementia. Dementia
is associated with cerebral arteriosclerosis irrespective of the disease type and classification. Molecular tar-
gets for Alzheimer’s-type dementia, such as f -amyloid and Tau proteins, have been identified and studied
extensively. On the other hand, there are no known molecular targets for vascular dementia; thus, research
and development efforts to treat vascular dementia have been limited.

In the present study, we review literature on vascular dementia in patients with a history of cerebral white
matter lesions and describe our findings on potential biomarkers in patients with dementia. Specifically, we
report novel protective factors (vasoreactive physiological peptides such as midregional pro-
adrenomedullin (MR-proADM), «a -Klotho, and y -tocopherol), and risk factors associated with the exacer-
bation of dementia (collagen-binding Cnm protein expressed on Cnm-positive Streptococcus mutans, TGF-
B, and CD62-expressing activated platelets). In particular, MR-proADM and the collagen-binding protein
Cnm are potential biomarkers for the prediction and diagnosis of vascular dementia and could be used for
the purpose of dementia screening. Thus, these factors may provide novel insight in the field of preventive
medicine. Improvements in the early detection of and intervention for vascular dementia will have a signifi-

cant impact on screening in the clinical setting, in addition to the fields of public health and social medicine.

Key Words: Vascular dementia, Epidemiological study, Cerebral white matter lesions, Midregional proad-
renomedullin (MR-proADM), Collagen-binding Cnm protein on Streptococcus mutans.

JEFRAMESE (MCL mild cognitive impairment) ¥

1. & U & (£
~HPEICH T BERAEDAREE
FHLBK ERFAELEORE~

USRI TR E s & 2o 72bdsET
X, EROEHE TARE L2EHRICHDS T
W T 2 REBSR~OZEH DK D 51T
W5, HRANDOFHFEMIE, BredbiciHio
AL S, HAROMEBEER IS AT 2
EHIFTEL. LaL, SEbISERT 2 K#E
BOWKIZEY, kobHE TIRE LER
EHIEERY - RRFE AT EEEE ) SRIEL Tw
5. ¥RIC, AR, DAEOBEEHEAICBWT
1, FRHVE RS OIS, R dy DA D
FHEZER & 2D, KERASBELL T 5.

5B S SR T, RANERE
Bk, 20124R 128 7% S D o THR460 75 A
T, 65U EOEMFEOHT NI ANEHEE SR
TWwWh., IEH ERANE L ORI OIRETH 58

EHEFTEN L4001 NEHbESL L, FEITHE
BOKANZIADEAGED L < 132 D FiikE &
ENTWw5E. ZoHEIE, mEfbicthy, 25
I % EFHMENTEY, 20254121, %
7000 NIZET B EFRINTEY, FEIZHBHE
DSNICIANE LD EHRAIN TS,
RABEDF N & 7 2 B B, Miflgr X
WV TOEMIHED S EUMRAIETH S T IV Y
A < —TIZRHE (Alzheimer's type dementia
(AD)) &, JIMAE G202 X 2 I 45 1 B2 A
(Vascular dementia (VaD)) D222 Kjl &
BH%, THEORAREME (mixed dementia)
BIET 2 (K1), Wi, ZofRET b
T 5L TAHANE L, BIMLERHRIEZ &I
PO ImAE B LR B S- LCB Y, e meE
DEALE V) BLEA SRA TS T 5 LEEH
HTEXTw5b?. Petersen 512X o TRBE N
X FE ZR A% HE mild cognitive impairment (MCI)



ML 1 GRE A B 3 % 254 F 78 437

-l EAE
W% -
-EE ERHEERE D I:] [: R B AR AE 4
\\
\,
™ #

il

I & 1 BB K AE

T ILIINAT—BIBBHAE
B7IOAR 7ZIOMRHMBES AT v—1HE

REAEORYL S VRERS 7LV T —RERAGE & B R AE

- LEEAEFEHTEIEHAZN

CAEFERICEET OMEMRBMECEB L PHITER
1 RAEWRRAGED 2 RRE - T vy A < —BIERHIE & MR ATE

VIS I LTI, R FRANE O Bi bR
KETH2MCIOERT, Lok R
o BT 23 XED, SEHIEROT? S
Fex RMES R EN TV A,

—J, AR, PN OB T E I,
AD, VaDIZIMA T, KM 2SS0 i P S
TN E £ 5 MCLEEDSH 5 & & A3l Y &
nNTHH, e TRFEL - BUPRICES T
&5 L )IT, B X UEEMZED D ST
W5, BUE, BHEICOWT, Pia) v AT
5 —PRHESH (Donepezil) *°, NMDAZ&MAHE
P (Memantine) &\ 7z BRI SE IR O 347 H] 5
WIIHTETVELDOD, MARWRIEEIR?
M LT WBITE, ABWIZ, VAZHRFO
RUIAB L OFH - BRI AORERZEMIMEH
SNTWD. BAGENKIEZ, DYBEICBITSE
Wt S o & MR o CHENEEE 25 TH
D, FEIC, PREEREEDL SRR L7 RRAE T,
JABIE RN & o THRER A EH I TEEZ 2T,
MEWAMAKREL RDZDT, ~KTFHTHbD
[FERED PRI DSRBAENHRE LTROEENT
Wwa.

2. BMEBARTEME & MEMEIFAE DRIF

AR, RRAVEE, REDRELGE DT, N
BIRFEIL SR —= 225 TWAH I EHRMBNT
W5, N, £8020%EviliEE LEE T 5
e CdH D, MEEREEEDFRIEICEK 52 &

WAL BRI TS, BAEZ &Y, 88
F R MR R B OIMBEHNIIE, BRI
BEENEGIT LI EBHE L RD, 80 %
Z 5 RRAVERF T, H8HDBFITL I
MEREEZEHEL TV EOHEY R ENT
W5, 72, 4, PiB-PETIZX 2D 7 3
O A Fikag & KRR MK 3 % & v ) B
ZERCRY <2, PiB MBI B KNV RZ A
RAENOER DG A BET 5 &3 5"
&, PRAVEREICB T L MEREEDM G E b
DTREVWIEZRLTVWAS, BV i,
FAE L, AR OBRERE TH L LT H
FRERTIE R, BRELE & 7B R
BRICH EOEREE LTIRA D EZZ T
BWehoTETWAD,

M, &S5 MLT, & oo
MEFRICMHO BB 2 R LT b, BANE I,
IR AN B T Ok - FEREAC IS X b, FRAIRREE
R MRIE 2L L HEB LT, HROALRLT,
KA M DML~ — A — W EAH T d 5 W hEE
DY TNTWD., TOBE»S, Mgk
HAPEIZDWTIE, # L\ surrogate ¥~ — 7 —% [
W7 BB FL B X OV B A O] B ANE
HENTWS. &R, BEHHN 5 Y 55
5, ZHLEHLVAAZALAPRBENTNS
bOO, FEEHRAEDORNZHIZLT LA
ST L, FNAEY - BRIRIIZE O BRI A
LNAELDOXDHEKE S > TWA. HERIZ,



438

o & M oEe

B BFsm

EEEEELE BERR, Si5MmE, 2
&, 7ILa—LiEE), BE(E4SY,
TI/BAR), EBTFR, FHEBRLE

IR E R

*@ MR-proADM I E{EBIERTFK
‘@ a-Klotho MBIREILER
/ ‘@ r-Fa7z/—IL ESZY

i AR

IRt REE T 9724 A

N
\\
\\
“a

I 7S\ O/
il

B
4
&
T
i}

CEZTE

’f

*® Cnm aS—4HUHEAER
*® TGF-B BYEREY AL
A @ CD62P Etk{bi/MR

/"
V4

( wwEEEL T nERRT |

t

¥

| mEMBNE (EIBEET) |

REMIZER
2 FRANBRHEAC BT AT A -

RV IR % 9 GRABERBAK T 1&, R E T i
BYEFRMAE (SVD ; subcortical vascular demen-
tia) QMBI TH A%, ZOHH - IHEOHE
BEHTHL (K2)., mMEERAEICHT S,
XD GET XY FEREL R, ERICRIL 721
Wi~ — 7 —OFELAS, HEOEEOHY;
THffsh T3

3. MEWBHMEY—H—RRE
BSR4 SR

A PERRAVE L, RRHDE 2RO 30 % % L
TIINA T =R CEH2DRBHAHIETDH ) 7,
TOTPIN, WHEFWEMORGRE LT LV
THME TR, M VERRAE R AE 41k
DRI i L, GRATIHS , 2
DKI40% & T NI NA < —Fi & v CEFF N T
HrbEINnsY.

SRR 15 AL, BIRELR
W7 17 & B BHER 2 LA RS 5
ARABEREIN T TH D, AEREE XD > T
LW D B RER TN D Lo fe, BT
B KBRS DI T B & S 1B .
FUHERIZB VT, BRI RS TS
AAGEEROEHDPITEHEDODH B2 h

-------- BE(MREET)MICER

B~ — 71 — ORI

DO FIMAEERAVEOE A IEFEMIELTB
o B T SR AR IR SRR R IR L O
BRAE TN TS Y,

—J7, MAEMRRAVE DK% 5 T 5 ik
MERH T, ZTOWBGNRERTDH 5 IRMMEKR
EE R E ST R EOATTEERICE > T
SN B LEZONTED, BilPERHN
VBRI § 2 G BB O 553138 2%
LIF & EFITMR N & v ) BLIR S 2 45 R R S
N MAEERRANEDBRT - ORIz
WRIFTALY T IPUELEEZLNTNDE Y,
ZOXHI, MEMWFRAGEICE LTI, BUREA
THIE L TH S ORERW B EDS W IZITI2
FERERTZZ W LA K?é%ﬁ@%#ﬁ%f%é
ZO720ITIE, I A— MIEE FRE LEY
FAN X o THUIRAERIC BT 2 BIEDFEEE
BRL, fGBRERT - BEEFZHS 2T 540
WD, LhrL, BAGEILX, IhF TR
B - fEEICER SN 05T RN R T
Ho7zZ b DY, FEDREBAGEDESH

1L, DAE DAL S FTHIICA TS LD
Loz,

FRABE D KRG % b7 8 B T

Vascular Cognitive impairment)

RHE (VCI:
WCBLT, M



ML 1 GRE A B 3 % 254 F 78 439

BERRAE DA % 2T RN ARIETIE, H
BRI T BB RAE OB 5- A%k  RIE S
TV RNF L TIE v, B
FEDY — A —Tdh 5 HEECRP 2 &%, 2%
JEDRY—H—THY, BEHIKE L, BUERKE
DFREEE L CHEIRM LR B & OB 2 /R 9712
5. 2F D, TIUINLT—IRIZBWTIE,
BT I0A FRF s ENE LTHms i
JERITEAED SN T VB — T, MR
W2iE, €L Z RN LS FEMNMSNTE
59, MR ZEHR % IR R I
FTHEETH 7. DX, AEWRELRE
I MAEVERAE DOFREEIZ O WT, g IR T
& LRI 2 s hCn iy, mENE
FRUVE B S % BB CIORE e BT~ — 1 — O
VS, HEBRROBIEGTHRIN TR L.
—HRIC, NAF—F— ki, IR
EDFRRET EEAROIREZ LR T 5 720 0F
FEEL 2D DZRT. ILFEONAL < —
71 —121%, CT, PET, MRIZ% & OMi{§ZHiIC X
550 (A A=V INLF<—T—) IEF
NBH, PFEONL Fx—H—E LTIL, O+
NWAFIT = —LERIN TS, MERIK,
W 7 & OREHE, TN FETHEKRBSICB W
THi% ORISR TEY, ¥/ LDNA%
IR E T DRI LM — PV
V. SO XD BT —H — DR T RE R
FREFEFICRE L, Fehn 4 < —Hh =D
ENPLENTWVD,

4. SETORREICHESSARNE
RAMEVZATVHEFDEESD

N F TOEFMIETIE, BEBIOBIZENE Ot
BERIEFEASER TDH 225, i RRANE
HIFEHE LT D OFFHIAETITBEDOFRAEER
EMRTHIENTELRVED, Rfloar—
MIFERLIATH Y, FRFLEIET VADRA
RLTwa. MEERRAECERIE, 4F T
WAHWA IR ETEIN TV DEOT, 4,
IhFEToNBPYRGERNT B L OHHEN 1%
iR T 2 (M2).

1) BEAHER

WA, WAL OBERITSE R EI2 XD, MR L
RIHEFSRE D BIFR 2 M L7254 { s
5859 o TETHY, BHERKTIZHES
THELRZAFEEWRE LTHEHSIN TS,
SERBHAAE O BERE L~V Pz, P - AR
L7z GBAEFIER 2 A 5 &, THHERE L~V
L& & HITRRAEFIE SR IT A I hA3 5.
MAEAE L, EHESMAEC X > THlERI SIS
MALA L ARA VA VIPUED I WIEEET
HY, HRWEILB X O VaDFIEICBWTH, &
BRBREZH L TwAH b s Y, FCHET
DSREAIREREAC IS 2 B 2L, HIfE, J-ADNI
(Japanese Alzheimer's Disease Neuroimaging
Initiative ; HAIZINT 2 7 V7 2 A4 = — 9 i
BB WL D SGENATZE) 7 & O RBUBATFZE >
LU, HRA2GWIRTHRE SN TBY, 4%,
AN ZAL R ZOTHRHEINTL L0 LED
nas.

2) sIE

L, BXENIREEL D% b W) 7% fa B R 1
Ewba s, BOROBHFAATD, ST,
i %8 DR BYIRAEAL 2 L (] & L 7= 15 0ot g i L 2
L AMAEMEEZG ISR L, MR
JEHIZ %5 2 ERRCASN TV, A,
DHRENZ BT 2 AT OBEIE O KR, 5 b,
ZEN B L O EI DI L~V & FRHAVEFSAE
& OBMRE MRS L7 R, A PERRAE S 9%
MG B IL B ME L)V & & b kA5
AHZER, IEFIMEMICIEL, BEMEINEL
RNVEETIE, MR fERE2 45D EFEICE
Mo e®. SR, BENBIT S MmE R
AEDOA B RERET L LT, HEMD»S DRk
K22 MU E A, FRAIBEREAR T O FAE T BHIC &
bDOTEETHLENVZD.

3) W&

HHE DO AN OB BT, AP
D720 BYE L 2 b o 7o E R, AR
B EAEWNI 2 THUE % fe V) 7 S IS BT B
MAEVERAED TR A 7 13831 (2.884%) A
BllEro72. 2%, ENICHA % BEIL
ADZ I U L T 5RBAEDH B REMETF TH



440 ol &M Eh

HZEIIHLLTHSLY.
4) EH)

19954F12, AWNTHIZE I, RIS 5\ id
fEFhOEE)DS, ADFRED) A7 2 FRITIKT
SELBEEFTHL (MHxfEk02) &%
HLTWEY 20k, WBIHEIRIZE T 2 OBl
2B E N, BAETIE, ADOAL 5T VaD T
b, EEPHERVEREFTH L Z EAEN L
o5 TW5 2, FRANET BT b R R 7 E &)
DORFCEZASPICT LI LA, SHOME
twnwz b,
5) FFEMN L FRILE

TH%RIT T 2A0HLLDIXZ LV, W
FE 70 B AGE T, FEE L RO TV I — VI
Mz, PitEchHHrE Sy I v C, BB, A
HEORE, #UAESAIEE L e Sh
TWa ¥, 5k, KB ZH1M & 38— MF%
7 8N X BMREAE RAFE oA

5. H4DRMERZOHHL LV
U ORSRIAERT ~ — 1 — DRI
Fx, HUURIE LR RS M I PR P PR 2 27
Vs X UM R A A R gL v 7 — 4R
FRETIE, T THREREFELT, KX

FEERMRI
Fazekas 7358

FARENFE, IRBCHESF 2 & & BT, 20034
5, #5500 AOERICH LT, RAGER N &
BERIZEZ ML T b, RS OZES L —
TiE, 20034EICR—R T A4 Vit i L 728
500 AOZMF I LT, BhRESB L 0541,
10FEZO3ENIHY, WS 21T, B
SEHXZERELTETWVL., ThoDONREID,
EEPOFELMT, HEMIIARIIZRIZSmE
LTWwWa7Z2nins,

KMEZ T, ZHEOLEHR (K, RE,
JEPR7Z: &), ARTEEENER CGRAEEEIPURN, EH)
HE, BYERER L) DA, AR 7 ) —
= ¥ 7 ¥ #& Mini- Mental Sate Examination
(MMSE) RFEAEREZ TV, 3 F SF 2
HALE T — & R A T — 7 2 E L T 5.
EHOOME 7V — 7L, FREIcERLC
AT — 5 2T, BRI IR
MICR 5N D Z &AL WEEESMRIE %251 (K
W VB2 B & O N L) & A S R
(K3 AB) &RBABEREDIK T 243 AR
L, WSO»0EEFEHi~——& LT, f&
ERTFTHLMEFEHEAEARTFF
Midregional proadrenomedullin (F14e5Ek 7 0
7 KL/ A5721 ¥) MR-proADM, a -Klotho,

[X3A FE#RFLAIR - T2[i{% T Fazekas 573 (Grade) |2 X 2 ZEHRIVEIRZE O 3T

RER
Microbleeds

REPEY
Microbleeds

BI3B  UHIH MRIMeAE % H W 72 B Ar il (Cerebral Microbleeds) o #FAifi



ML 1 GRE A B 3 % 254 F 78 441

SREN#BE (MMSE)

J— pe/ml MR-proADM pg/ml @ —Klotho
30 1500 I * % | 1000

—, 1
28

1000
26
24 500
22
20 4 04

* |
800
600
400
200
0+

BEEHMRE®EH MRIFHEERE (+) 3 BEEMREEH MRIZSEEHRT (+)B BEHMRE®EH  MRIEHEERE(HH
me/dI y-ha7z/—L % CnmEBEREEHE(+) ng/ml TGF-81

150 | * |
80
60
100
40
20
50 = : 0

[ % % | 40

* %
30
20
|t
0+

SHEBMRIE% B MRIREBEIBHHRE (H) B

EEMREFEH

MRIS/INR S 5 2 (+) B BAMRERE MREZSEFHE(H) R

% p<0.05, * * p<0.01

B4 BEEEMRIFTA (+) ORBEPEREICB 2 Fildli~— 7 — 28 Wi L k)

y-ha 7=, BIOHEERT TS 5k
JEVERI A % Com 2 7 — 7 U #&#E, TGF-4,
CD62P DJlER R 2 ity LT & 72 (XM2) (M4 ;
SCHK34) — 44) X D E).

ORI R VR 2,
7 ThHHY.

@OMmEVEBEAERTF P (P 7 a7

FL 2521 ¥ MR-proADM) &, BAkkke

KTFHTEETHS. LarL, TOEHXROTI,
AABERERI I - & L CTId AR L, ARk EE
Tk, RABERERFFRI R0 2RI LA
B LM SNA PO, JLENIEE (E LGB
vy —BIREN) DSBS OB % G
WLTW5.

@R# 5 v /57 TH % a-Klotho i, WALk
HEM DD %705, MRZEALZ B FRABRAEAL T
HCRMETH 2.

@y-ra7 =) —VIEREEENSD Y,
MRZAL % £ ) BAE R T I TR TdH % .

OFF B2 M ®  (Streptococcus mutans) H3PE
A% Cnm &1, MRZALZ ML) SRR
THTHERTTH B

OB PEFRAE % A2 U =3 K R 2 B
T, WNENIRAEL % 23 % TGF- B AR CTH

PRI T oY X

Z,) 43).
DOIHHEALIL/ MO FIf & E CD62P 1, #BAH
I TOMERNTFTHY ) 5.

IhHid, R2IZR$ X912, BAEREZ &7
I AME#ERY (a7 KL/ 25721 MR
proADM, a-Klotho, y-ba7=x/—) &,
FRINBRRBAK T I SAEH 3 2 B DA - ol fle st {24
B Cnm#&H, TGF-B, CD62P) 122481 T
Wa, IhHIE, BT S MAEMERRIED Y A
JHRFELTORT V¥ vy VEHFORETH-
7ohs, FEBEROEFI LMW T & /5 IR
Tb, BEETHORT R — MEWRED R
WREBLFOLENDH L. L, IThbOEH
HFOHT, 3 TIILFEBIZEHE BT 2 M
H£HITYH, BEfli~—7 —& L TP validation 2%
Hanh, BE, BERNORHZBERERL TS 2
OO —H—FWH%E, Py 7 AL LTHRY L
5.

6-1. PRL/AF 2>
(Adrenomedullin:ADM)
HiaR L728R12, SERABSREIC T o 68 2id, N
PEIIRIE L 2SR S5 LB, MEOEHE
MEFF OBk X, BIRMAEAERE 2o TW5S,



442 ol &M Eh

7 KL/ 257219 ¥ (Adrenomedullin:ADM)
W, I R M S AL & v o 22 A R
OMMBDO M 7% 55, MM 7 ) TRl S
BAWENTBY, MHNOIMERIZIL L 54 L
FEEEINBERRTF FTHY, ZoEiks
PEHES N TV,

ADM I, I NI R T i 2 © 4530
SNBHENTF T, fEHEE L LT, @)k
BIRIEH DA, REREIEH A L, KIE
P A A4 o, ML Lo 7R
b= A % & OB REER 2 AT 5 5
E, SR RAMELRE AT LI ENPL L
%o T&72%. ADMIZE, ADM RiBERARD & )
&1, Midregional proadrenomedullin (HJ&4H
W7a7 KL/ 257219 ¥ @ MRproADM) &
R CIAIAFEL TS, ZOADM%E L b
2BV TIRRECIE T & AU, YRR AE O
T~ —Ah— & LTHMTH RS 5 43,
ADMZ, Ii#EhTlRBEVWEGTH Y, EPhIC
BRI e g wizw, FBEEOD 50 HE
THbH., 2T, ADMuikiAli i ¢ 5%
Midregional proadrenomedullin (HrJL4H1% 7 o
7 KL/ X721 ¥ @ MRproADM) Ol %A
HEHENTWAS (X5). MRproADM &, 1K
WNTHZEMEDD D, WEIHENESTH Y,
BRISHASHfEE N TV 5.

41X, MRproADM L5235, FRHNREREACT
D AEREBLOZOME L HHT 2 &
IRREBTHRELTVEY, T4bb, A
SE N v 7 /B OSINE OWMEE X OB MRUE

Hew T, KIMHBEMZ O Fazekas 7341 5l
@ grade#f (GO-G3#E) (H3A) 1I2BWT, I
MR-proADM fii & B 4% % PR 7248 58, 1A MR-
proADM %, H’EJRZ ? grade DHEFTIZRE,
EHEICEETH-7-2 L (M4 1B %, MR-
proADM 5 & F2AIREREA 2 7 (GEAEERE)
DEALL IZBAOHEEH L Z R EBHL L
oz,

PE&y, 7u7 L/ 25721 Y (MR-
proADM) 7%, &M FRHANE DRRE & HET %21
FECIEIR T & 2 RAWFN < —H—Tdh b
Rtk H 5. BUE, ARG ORIk &
oOxFmE R L, B mE 2 EThTh .
72, BFERR AR X 35T, Maki,
Thara, Tomimoto 5 DHIFE 7 IV — 725, ADM i
BB~ 7 A2 WWIRT, TRV X574
) VA, P EVRREEC AL » TR 2 53
BINLHR, FIHRERDR & AR
THEEAH D Z R ERRLTWD Y, FLld,
HTE, HAEWNTOMARE O 2 EHTH
D, ERISHSHIRE SIS,

6-2. CnmELFZET D

Streptococcus mutans

A I T, WA ) 27 EHRE LT,
CREPICEST 21T, 728 210E, SRR, 547
B DA B X OTIENMTE O e h s S h
TWB M, 251, BIEGIE, MAEERRANED
EEZNTE L COBENMBEZEOEERD Y,
ZDO¥)F & L T brain-oral axis (ki — I'T3ERE) %

92 95 146

Signal

peptide OIS

Adrenomedullin CXEKik

7

NH, ]

MR-proADM

- coon

* PAMP (Proadrenomedullin N-terminal 20 Peptide)

K5 7L7a7 KL/ 4521 »& Midregional pro ADM (MR-pro ADM)
Adrenomedullin (ADM) preprohormone



ML 1 GRE A B 3 % 254 F 78 443

LR DHEEWEEREBL TS, 20174121,
TAVADT 4 A3 Yy v AREAEERKFED
K=+ oA, BAELRZOBNME LI L,
TIUARNLRY I ERMEDIRIEE 2%
ST BRI, ARBHENS S L R
LCTWwW5®,

—7J5, BHEEMRI 72 & o #1125k
(susceptibility-weighted imaging (SWI) % T2*
(A% —) 5@k 2k, MmERAE DR
DO—o L LT, MEAERO BN/ cerebral
microbleeds (CMBs) »SMI6N 5 XH %D
(K3B), ZDCMBsDEEIAIT LD, BrHk
BT ANOBENRELZLZELME SR TY
%00, UL, BRI EOREED 2 W BEREIR
DANxIZHBNL CMBs DRI ESRE, Z0D
CMBs 23 BT 200 v I, F
T ICHLNE o T,

WAE, FLFEPIEE TRIRKEDOMEF, Bt o
i, WMo E<H L) A7 NT & LT,
Cnmi& 1z T % H 35 5% Streptococcus mutans
(Cnm-positive S. mutans) % 5L TWwW5b >,
WS I30FE120kDaD a7 — 7 UHkE s 8y
AT 5 S mutans W % &G SE-BWE TNV
IZBWC, M/MEERE DK T % 32, S. mutans
AR IS PR A7 L, ok i Re B P B iR i A b

S. mutans

FERTLIEEZMAL TS (K6). Zhig,
RIS CHME SN TE N T TORFRK
B2 I REED Y 2 7 []T-0% L3875 55
LWk EY) 2272 8hb. ARAOK
8%H A LTV BARWA, VN ENS &
%z BT D I RENMT ML AR F Nkl
&G L7, BRI P AN H 1 <o ) IR Al
Lzt BARESICHET L3NS,
Z DS mutans WRMAAAET 53T =7 U #h
EF 2%, Cim ¥ X7 LI, B
ST 57— v LIMENED 2
Z =7 VIROW G IZHAENRD . Cnm ¥
UNT BT DS, mutans L, MENEEOEES
L 7 %47 CHESE L, Matrix Metalloproteinase-9
(MMP-9) OFH % ILHhd 5 2 & THhith i % 3
WLCTWwW5, F72, TxlE, HOENOCim Y ~
XY HT 5 S. mutans H¥77 collagen binding
activity 2%, RPN L i CMBs 0 S84 1240
LV AZHEFELTHELTWD I L2l
L7z,

INSOMHEEICIC, e, WKy 7
% NI ARBEGE O R G 0> S 1 72 MEARAR &
), Cum-positive S. mutans D4 i % PCRi%: T
[ L, [IZ collagen binding activity % il % L
7o, AREHEDCMBs DAEFTHLEEIZ26%TH D,

Dental caries

BEEZ T RnENEICANE Ui S mutans (RFH)

GEATE T HMSHE)

KIRKZE HELELE. BHEEDERICLVIRME

6 Cnm (+) BEELE (=S mutans) & Wil 5B 5



444 ol &M Eh

MEBED I T =7 EEETHME LR Cum
BT RAEROBEEE X, NEAERIET A
BICHBRT L2 e ERY, ZOMMIE
ILE R 7% E OB ERFTHTELTLA
BEThotz. Mme LTIE, as—r viibie
collagen binding activity # A 3 % Cnm 14 S.
mutans DHEI, F v X214 TH Y, KN
I I % A9 2 RRAIBE RN T o L) R
TR THo7z. Thbh, MBEERMERSE
DOWEIZE F N5 ERAEEM N O T, I EE
DAT =7 v EFEE LR T WIEE ZFED Com
BFREROBEE L, WAL EZ ST 2
CENAEICE L (M4TE), ZoMEidmEi
EREOMBERTCTHIELTOAETH - 7.
ZFOAHNZALE LT, HEWRHCHHEIC X
D, MAFWNIZEA L 72 ARE 5 M 25, 2
7= v O L BEELE SRS L gk
EWRICH S LI BP R EPRESIN TS,
COX) BRI LVIRERA B = X L O, 5
%, BWOFHREENORBMERIEIZR Y 5 5
LR ™,

Z D Cnm BIRT % 43 5 Streptococcus mutans
WL TIE, EEBREZHR £ ¥ & — T ORI
JETH, TOCnm (+) HEDS, WAECNRH
MoAH7% 5, FHMEDLDDY A7 THD
ZEDPHLNE LS TETYDY, Cum TR
fUF PR O NN IO B M5 4 v
AL, SIMEZR EOTREAFTHIELTLE
HTHHLIEDPHLERD, ComiE, M
SHHVE D BRIRERISIC BT 26T o TR &
LTEHSIN TS, A DOWISETV—TTh,
M PERHE DRED 12 %, [h — T |,
2%, ComEHDELISA¥ v FHZSIZL 2
WZERR, Com i FERE L7ComE /) 7
O —F ik E 7T 7 F RE oG E
WA TWD, INFTHTEHNTOAETH -
72 M55 PR RE A IS RS % IR (precision medi-
cine) DMEEZEAL, VA7 OEVHIEES
DBFLEZFTET 5 &) JUTH D TEBRZE W
WIRICHETE A WHELEE AL TV 2.

7. Shid DFFRADEE &SI -
S DOH LV EHIERAOEBO AN

M RRAVE IS E S 5 2 oBEdi~ —
J— OFFE, FRABEEIT~OF B 72 el 2
WEITH) LTRABETHS. Thoov—h—Ii3,
REHEICBI 2 &L H L THAIZKINTTH D,
FRIERSAFEIH LW Z B 725 3f%ETh
LU EEMEALTCVS. ek, ThbDME
X —H—SEETYCBIE L, Ak R E HY Y
ES B REMEICIEH LTWwWa,. ZOMMEE RN
5720121, SHEEDS, R EEYEHTho
ZNE % RGI, FRAVEISIE O A #, FRHEE D
GH (TS < =R EN) oREER
Z, PO OTFELREEEEL 2V SIEL,
WEMrRA 2 EfiT 2 PETH S, T2, @BA
i & PR K B LT 2 o BRI (- HLERE
R (Frax=7)) LoE (ar=
TATT7VAN) O, FrBoRPT OB
R—=A—bFETHRHTS. €935 LT,
FEAMEAL L T 2 BAE D EEZE L LT,
ROTEE 22 SRAE S RN K v 7, [EHEHY CoRR
AEN DRI EHRO BRG] ET 5 TFETH
5.

Miam& LC, mLDEFMRE AL L, V]
O OB T35, RARERIKT 1252 5588
5 ETEZLN TV LEIZEWZ &) 2
HBERAH. DFD, BAGELH LVATEEER &
W2 A, HRANDEFBRBEOHRIAETET 538
IED G T - BN oS FMEEx S22 L
TFHi, GHIERICETTHI L2, KK
TWMART 2 BAEOAM R S5 LHT
EDLWEMED D B, HMIHEDEFEL2 S,
D LS HERIILR~ — 5 — DR E & BAERS
Wik 27) EF VORI, HAREFHHTIX
ZEAEBIHR L, RINCER - @2 o3l T
JISHTE LRSS NS,

o B

ABIF TR R NL, A o R A S R A B
(I RELFsE L ~ & —HREFHE) 0%
JETT &, RFMMEENFL, REBFBL W,



M AE PRI

RO LR sy, KBIRKF R, BN AGBER
Wt vy — AN EE O LFEETH Y, B
PRGOS - HHREIEH L 7.

F 7o, KAWL, SCHRRHEAR SR E Bk
FE JLENFZE (B) 23390176, SCEREFEA LI
o BB R LR ZE (C) 15K08812, (C)
26460751, (C)24590809, (C)25460233, SCHBFE:
FAF PR BEYFE G A ¥ — P
1% 24890194 DWFFEBI L % 527 CTERML £ L 7-.
¥ 72, —#B, J-MICC (Japan Multi-institutional
Collaborative Cohort) Study @ Grant-in-Aid for
Scientific Research on Priority Areas of Cancer
( No. 17015018) , Grant-in-Aid for Scientific

X

1) Petersen RC, Stevens JC, Ganguli M, Tangalos EG,
Cummings JL, DeKosky ST: Practice parameter:
early detection of dementia: mild cognitive impairment
(an evidence-based review). Report of the Quality
Standards Subcommittee of the American Academy of
Neurology. Neurology 2001; 56: 1133-1142.

2) —HMEREN EAG @RS, E RO
ENEOBIE B 64K 107, 2017/20184F; 52
#: 177-180.

3) Deschaintre Y, Richard F, Leys D, Pasquier F:
Treatment of vascular risk factors is associated with
slower decline in Alzheimer disease. Neurology 2009;
73: 674-680.

4) Staekenborg SS, Koedam EL, Henneman W],
Stokman P, Barkhof F, Scheltens P, van der Flier WM:
Progression of mild cognitive impairment to dementia:
contribution of cerebrovascular disease compared with
medial temporal lobe atrophy. Stroke 2009; 40: 1269-
1274.

5) Toledo JB, Arnold SE, Raible K, Brettschneider J, Xie
SX, Grossman M, Monsell SE, Kukull WA,
Trojanowski JQ: Contribution of cerebrovascular
disease in autopsy confirmed neurodegenerative dis-
ease cases in the National Alzheimer’s Coordinating
Centre. Brain 2013; 136: 2697-2706.

6) Hughes TM, Kuller LH, Barinas-Mitchell EJ,
Mackey RH, McDade EM, Klunk WE, Aizenstein HJ,
Cohen AD, Snitz BE, Mathis CA, Dekosky ST, Lopez
OL: Pulse wave velocity is associated with beta-amyloid

BT B EE 445

Research on Innovative Areas (No. 22150001)
DR R ZT TERZLE L7

BRI, AROWNEEL, YHEOTTHNg
T, REEMENRIKIF RIS L OREEAET,
TS W e LU T % & ARl Al, sk
ERF R HE, R LY e i de Ak & G
EBIORY v 7D) 4, RRKF#ER/NE
PP B2 & BEATAERR, ENARBREHEITSE
Y vy — AR RN RHE R R O il ) & LI
RBICEDBHDTY. ZOERMEY T, FEHHL
FIFET.

PHZR 3~ S AL IR A BCIRTER 13 72 o,

B

deposition in the brains of very elderly adults.
Neurology 2013; 81: 1711-1718.

7) Hashimoto T, Yokota C, Koshino K, Temma T,
Yamazaki M, Iguchi S, Shimomura R, Uehara T,
Funatsu N, Hino T, Minematsu K, lida H, Toyoda K :
Binding of (11) C-Pittsburgh compound-B correlated
with white matter injury in hypertensive small vessel
disease. Ann Nucl Med 2017; 31: 227-234.

8) Candelario-Jalil E, Thompson J, Taheri S, Grossetete
M, Adair JC, Edmonds E, Prestopnik J, Wills J,
Rosenberg GA: Matrix metalloproteinases are associ-
ated with increased blood-brain barrier opening in vas-
cular cognitive impairment. Stroke 2011; 42: 1345-1350.

9) Huisa BN, Caprihan A, Thompson J, Prestopnik J,
Qualls CR, Rosenberg GA: Long-Term Blood-Brain
Barrier Permeability Changes in Binswanger Disease.
Stroke 2015; 46: 2413-2418.

10) Erkinjuntti T, Inzitari D, Pantoni L, Wallin A,
Scheltens P, Rockwood K, Roman GC, Chui H,
Desmond DW: Research criteria for subcortical vascu-
lar dementia in clinical trials. J Neural Transm Suppl
2000; 59: 23-30.

11) BIHZT, . ERET & LT oETHEER.
FREEET VN4 <~ —T—WF7E & HE DS, BRAIN
and NERVE — #li#%fFZe oA 2010; 6257 5 709-
717.

12) Ohara T, Hata J, Yoshida D, Mukai N, Nagata M,
Iwaki T, Kitazono T, Kanba S, Kiyohara Y, Ninomiya T:
Trends in dementia prevalence, incidence, and survival



446 ol

rate in a Japanese community. Neurology 2017; 88:
1925-1932.

13) [HEAEVERBAVE D FERE & W5 o FEA A 12 B3 2 1
ge] OMAEFEROBLE. FHAEVERANE O FEEF I
F % A A O WS OVE A 57 8) 4 o A5 AR R JE
HEIZOWT, PR 2143 119 HIEAET @A 5K E
%}, http://www.mhlw.go.jp/houdou/2009/03/h0319-
2.html

14) Gorelick PB, Counts SE, Nyenhuis D: Vascular cog-
nitive impairment and dementia. Biochim Biophys
Acta 2016; 1862: 860-868.

15) Sachdev P, Kalaria R, O’Brien J, Skoog I, Alladi S,
Black SE, Blacker D, Blazer DG, Chen C, Chui H,
Ganguli M, Jellinger K, Jeste DV, Pasquier F, Paulsen
J, Prins N, Rockwood K, Roman G, Scheltens P:
Diagnostic criteria for vascular cognitive disorders: a
VASCOG statement. Alzheimer Dis Assoc Disord
2014; 28: 206-218.

16) & JEHE. UG 192 & il R RRAUE O AR, B4R
AR 2 3ERE 20115 22: 1008-1014.

17) WG, EFXOBIED» O A 5 BANEERKN 7 & L
ToOAEHE. MEDICINAL 2012; 12495 8-18.

18) Sekita A, Ninomiya T, Tanizaki Y, Doi Y, Hata J,
Yonemoto K, Arima H, Sasaki K, Iida M, Iwaki T,
Kanba S, Kiyohara Y: Trends in prevalence of
Alzheimer’ s disease and vascular dementia in a
Japanese community: the Hisayama Study. Acta
Psychiatr Scand 2010; 122: 319-325.

19) Wardlaw JM, Allerhand M, Doubal FN, Valdes
Hernandez M, Morris Z, Gow AJ, Bastin M, Starr JM,
Dennis MS, Deary IJ: Vascular risk factors, large-
artery atheroma, and brain white matter hyperintensi-
ties. Neurology 2014; 82: 1331-1338.

20) FEEESL. MAE Pk RRAE O R & IGHE /N LA
9 & UL —. AKETRHE 2017; Vol 34 Nol: ppl3-17.
21) Yamamoto E, Tamamaki N, Nakamura T, Kataoka K,
Tokutomi Y, Dong YF, Fukuda M, Matsuba S, Ogawa
H, Kim-Mitsuyama S: Excess salt causes cerebral neu-
ronal apoptosis and inflammation in stroke-prone
hypertensive rats through angiotensin Il-induced
NADPH oxidase activation. Stroke 2008; 39: 3049-3056.

22) Inoue N, Okamura T, Kokubo Y, Fujita Y, Sato Y,
Nakanishi M, Yanagida K, Kakino A, Iwamoto S,
Watanabe M, Ogura S, Otsui K, Matsuda H, Uchida K,
Yoshimoto R, Sawamura T: LOX index, a novel predic-
tive biochemical marker for coronary heart disease and
stroke. Clin Chem 2010; 56: 550-558.

23) Ohara T, Doi Y, Ninomiya T, Hirakawa Y, Hata ],

B

3

Iwaki T, Kanba S, Kiyohara Y: Glucose tolerance status
and risk of dementia in the community: the Hisayama
study. Neurology 2011; 77: 1126-1134.

24) Matsuzaki T, Sasaki K, Tanizaki Y, Hata J, Fujimi K,
Matsui Y, Sekita A, Suzuki SO, Kanba S, Kiyohara Y,
Iwaki T: Insulin resistance is associated with the
pathology of Alzheimer disease: the Hisayama study.
Neurology 2010; 75: 764-770.

25) Iwatsubo T, Iwata A, Suzuki K, Thara R, Arai H, Ishii
K, Senda M, Ito K, Ikeuchi T, Kuwano R, Matsuda H,
Sun CK, Beckett LA, Petersen RC, Weiner MW, Aisen
PS, Donohue MC. Alzheimers Dement 2018 [Epub
ahead of print]

26) FEISLAFZER FE 8 AR 2 B IRBUERE S £ 449
VAFT—=HNX—=Atr¥— (MBDC) b bF—%
N—R. WIRENE O
https://humandbs.biosciencedbc.jp/hum0043-v1

27) Roman GC, Erkinjuntti T, Wallin A, Pantoni L, Chui
HC: Subcortical ischaemic vascular dementia. Lancet
Neurol 2002; 1: 426-436.

28) Ninomiya T, Ohara T, Hirakawa Y, Yoshida D, Doi Y,
Hata J, Kanba S, Iwaki T, Kiyohara Y: Midlife and late-
life blood pressure and dementia in Japanese elderly:
the Hisayama study. Hypertension 2011; 58: 22-28.

29) Ohara T, Ninomiya T, Hata J, Ozawa M, Yoshida D,
Mukai N, Nagata M, Iwaki T, Kitazono T, Kanba S,
Kiyohara Y: Midlife and Late-Life Smoking and Risk of
Dementia in the Community: The Hisayama Study. J
Am Geriatr Soc 2015; 63: 2332-2339.

30) Dickie DA, Ritchie SJ, Cox SR, Sakka E, Royle NA,
Aribisala BS, Valdes Hernandez Mdel C, Maniega SM,
Pattie A, Corley ], Starr JM, Bastin ME, Deary IJ,
Wardlaw JM: Vascular risk factors and progression of
white matter hyperintensities in the Lothian Birth
Cohort 1936. Neurobiol Aging 2016; 42: 116-123.

31) Yoshitake T, Kiyohara Y, Kato I, Ohmura T,
Iwamoto H, Nakayama K, Ohmori S, Nomiyama K,
Kawano H, Ueda K: Incidence and risk factors of vas-
cular dementia and Alzheimer’s disease in a defined
elderly Japanese population: the Hisayama Study.
Neurology 1995; 45: 1161-1168.

32) Hamer M, Chida Y: Physical activity and risk of neu-
rodegenerative disease: a systematic review of
prospective evidence. Psychol Med 2009; 39: 3-11.

33) Gorelick PB, Scuteri A, Black SE, Decarli C,
Greenberg SM, Iadecola C, Launer LJ, Laurent S,
Lopez OL, Nyenhuis D, Petersen RC, Schneider JA,
Tzourio C, Arnett DK, Bennett DA. Chui HC,



ML 1 GRE A B 3 % 254 F 78 447

Higashida RT, Lindquist R, Nilsson PM, Roman GC,
Sellke FW, Seshadri S: Vascular contributions to cog-
nitive impairment and dementia: a statement for
healthcare professionals from the american heart asso-
ciation/american stroke association. Stroke 2011; 42:
2672-2713.

34) Kuriyama N, Mizuno T, Ohshima Y, Yamada K,
Ozaki E, Shigeta M, Mitani S, Kondo M, Matsumoto S,
Takeda K, Nakagawa M, Watanabe Y: Intracranial
deep white matter lesions (DWLs) are associated
with chronic kidney disease (CKD) and cognitive
impairment: a 5-year follow-up magnetic resonance
imaging (MRI) study. Arch Gerontol Geriatr 2013;
56: 55-60.

35) Maki T, Ihara M, Fujita Y, Nambu T, Miyashita K,
Yamada M, Washida K, Nishio K, Ito H, Harada H,
Yokoi H, Arai H, Itoh H, Nakao K, Takahashi R,
Tomimoto H: Angiogenic and vasoprotective effects of
adrenomedullin on prevention of cognitive decline
after chronic cerebral hypoperfusion in mice. Stroke
2011; 42: 1122-1128.

36) Kuriyama N, Ihara M, Mizuno T, Ozaki E, Matsui D,
Watanabe I, Koyama T, Kondo M, Tokuda T, Tamura A,
Yamada K, Akazawa K, Takeda K, Takada A, Mizuno S,
Nakagawa M, Watanabe Y: Association between Mid-
Regional Proadrenomedullin Levels and Progression of
Deep White Matter Lesions in the Brain
Accompanying Cognitive Decline. J Alzheimers Dis
2017; 56: 1253-1262.

37) Kuriyama N, Ozaki E, Mizuno T, Thara M, Mizuno S,
Koyama T, Matsui D, Watanabe I, Akazawa K, Takeda
K, Takada A, Inaba M, Yamada S, Motoyama K,
Takeshita W, Iwai K, Hashiguchi K, Kobayashi D,
Kondo M, Tamura A, Yamada K, Nakagawa M,
Watanabe Y: Association between alpha-Klotho and
Deep White Matter Lesions in the Brain: A Pilot Case
Control Study Using Brain MRI. J Alzheimers Dis
2018; 61: 145-155.

38) Ohshima Y, Mizuno T, Yamada K, Matsumoto S,
Nagakane Y, Kondo M, Kuriyama N, Miyazaki T,
Takeda K, Nishimura T, Nakagawa M, Ozasa K,
Watanabe Y: Low vitamin and carotenoid levels are
related to cerebral white matter lesions. ] Nutr Health
Aging 2013; 17: 456-460.

39) Nakano K, Hokamura K, Taniguchi N, Wada K,
Kudo C, Nomura R, Kojima A, Naka S, Muranaka Y,
Thura M, Nakajima A, Masuda K, Nakagawa I,
Speziale P, Shimada N, Amano A, Kamisaki Y, Tanaka

T, Umemura K, Ooshima T: The collagen-binding pro-
tein of Streptococcus mutans is involved in haemor-
rhagic stroke. Nat Commun 2011; 2: 485.

40) Miyatani F, Kuriyama N, Watanabe I, Nomura R,
Nakano K, Matsui D, Ozaki E, Koyama T, Nishigaki M,
Yamamoto T, Mizuno T, Tamura A, Akazawa K,
Takada A, Takeda K, Yamada K, Nakagawa M, Ihara M,
Kanamura N, Friedland RP, Watanabe Y: Relationship
between Cnm-positive Streptococcus mutans and cere-
bral microbleeds in humans. Oral Dis 2015; 21: 86-893.

41) Tonomura S, Thara M, Kawano T, Tanaka T, Okuno
Y, Saito S, Friedland RP, Kuriyama N, Nomura R,
Watanabe Y, Nakano K, Toyoda K, Nagatsuka K:
Intracerebral hemorrhage and deep microbleeds asso-
ciated with cnm-positive Streptococcus mutans; a hos-
pital cohort study. Sci Rep 2016; 6: 20074.

42) Watanabe I, Kuriyama N, Miyatani F, Nomura R,
Naka S, Nakano K, Thara M, Iwai K, Matsui D, Ozaki E,
Koyama T, Nishigaki M, Yamamoto T, Tamura A,
Mizuno T, Akazawa K, Takada A, Takeda K, Yamada K,
Nakagawa M, Tanaka T, Kanamura N, Friedland RP,
Watanabe Y: Oral Cnm-positive Streptococcus Mutans
Expressing Collagen Binding Activity is a Risk Factor
for Cerebral Microbleeds and Cognitive Impairment.
Sci Rep 2016; 6: 38561.

43) Kuriyama N, Mizuno T, Kita M, Yamada K, Ozaki E,
Matsumoto S, Takada A, Watanabe A, Kasai T,
Nagakane Y, Mitani S, Matsui D, Watanabe I, Takeda K,
Nakagawa M, Watanabe Y: TGF-betal is associated
with the progression of intracranial deep white matter
lesions: a pilot study with 5 years of magnetic resonance
imaging follow-up. Neurol Res 2014; 36: 47-52.

44) Kuriyama N, Mizuno T, Yasuike H, Matsuno H,
Kawashita E, Tamura A, Ozaki E, Matsui D, Watanabe
I, Koyama T, Miyatani F, Kondo M, Tokuda T,
Ohshima Y, Muranishi M, Akazawa K, Takada A,
Takeda K, Matsumoto S, Mizuno S, Yamada K,
Nakagawa M, Watanabe Y: CD62-mediated activation of
platelets in cerebral white matter lesions in patients with
cognitive decline. Arch Gerontol Geriatr 2016; 62: 118-
124.

45) Nishimatsu H, Hirata Y, Shindo T, Kurihara H,
Kakoki M, Nagata D, Hayakawa H, Satonaka H, Sata M,
Tojo A, Suzuki E, Kangawa K, Matsuo H, Kitamura T,
Nagai R: Role of endogenous adrenomedullin in the reg-
ulation of vascular tone and ischemic renal injury: stud-
ies on transgenic/knockout mice of adrenomedullin
gene. Circ Res 2002; 90: 657-663.



448 ol &M Eh

46) Fazekas F, Chawluk JB, Alavi A, Hurtig HI,
Zimmerman RA: MR signal abnormalities at 1.5 T in
Alzheimer’s dementia and normal aging. AJR Am ]
Roentgenol 1987; 149: 351-356.

47) Grau AJ, Buggle F, Ziegler C, Schwarz W, Meuser J,
Tasman AJ, Biihler A, Benesch C, Becher H, Hacke W:
Asso- ciation between acute cerebrovascular ischemia
and chronic and recurrent infection. Stroke 1997; 28:
1724-1729.

48) Wu T, Trevisan M, Genco RJ, Dorn JP, Falkner KL,
Sempos CT: Periodontal disease and risk of cere-
brovascular disease:the first national health and nutri-
tion examination survey and its follow-up study. Arch
Intern Med 2000; 160: 2749-2755.

49) Thara M, Yamamoto Y: Emerging Evidence for
Pathogenesis of Sporadic Cerebral Small Vessel
Disease. Stroke 2016; 47: 554-560.

50) Vogt NM, Kerby RL, Dill-McFarland KA, Harding SJ,
Merluzzi AP, Johnson SC, Carlsson CM, Asthana S,
Zetterberg H, Blennow K, Bendlin BB, Rey FE: Gut
microbiome alterations in Alzheimer’s disease. Sci Rep

2017; 7: 13537.

51) Haacke EM, Xu Y, Cheng YC, Reichenbach JR:
Susceptibility weighted imaging (SWI). Magn Reson
Med 2004; 52: 612-618.

52) Werring D], Frazer DW, Coward L], Losseff NA, Watt
H, Cipolotti L, Brown MM, Jager HR: Cognitive dys-
function in patients with cerebral microbleeds on T2*-
weighted gradient-echo MRI. Brain 2004; 127: 2265-
2275.

53) Nandigam RN, Viswanathan A, Delgado P, Skehan
ME, Smith EE, Rosand ], Greenberg SM, Dickerson
BC: MR imaging detection of cerebral microbleeds:
effect of susceptibility-weighted imaging, section thick-
ness, and field strength. AINR Am J Neuroradiol 2009;
30: 338-343.

54) Yakushiji Y, Noguchi T, Hara M, Nishihara M,
Eriguchi M, Nanri Y, Nishiyama M, Hirotsu T,
Nakajima J, Kuroda Y, Hara H: Distributional impact of
brain microbleeds on global cognitive function in
adults without neurological disorder. Stroke 2012; 43:
1800-1805.



ML 1 GRE A B 3 % 254 F 78 449

1

— EB&ZO7 14—

T KM Nagato Kuriyama
FTiE - W o RUARIE SRR R 2 K BE R R E FE B s PR AR PR R - 2 - R
TR SRR R MR - AR BALTIE > 7 —Hh SRS - dEBIR
WE D 19914F 3 4F RUERHFLIRBF R AR2E
19934 4 H nU#baE 2R T 3mbe Mgl ER
1997 4F 9 H:zggoﬁnﬁ KEAY 7 H VT RES T T Vv AT
diEes
19994F 3 H RUERHF R R R =R B A 7e Rl L apfe a3
20004F12 H EZREBEEE AR EHE &
20044F 4 H RUEBES 2 7R T3k ARENEHE B
20054F 4 H HAEBHFVLERNRS AR B
20064F 8 H HUEBHFVIEERIRSY:  ARENEL AR (2N)
20084F 4 H MABHFVERIRSY:  HISPRIEEEHEES: Gk
20124F 4 H~BUE  HSEBHF VA IERI RS HuOS R IR s dEB%
201346 ~8 H & 20144E6~8 H  REIN—/N— FRFPRH AR F PR F

WM L, AR, FRAVE, SHIEME, ESEY, MmN

F 4% ¢ 1. Kuriyama N, Ozaki E, Mizuno T, Thara M, Mizuno S, Koyama T, Matsui D, Watanabe I, Akazawa K,
Takeda K, Takada A, Inaba M, Yamada S, Motoyama K, Takeshita W, Iwai K, Hashiguchi K, Kobayashi
D, Kondo M, Tamura A, Yamada K, Nakagawa M, Watanabe Y. Association between a -Klotho and Deep
White Matter Lesions in the Brain: A Pilot Case Control Study Using Brain MRI. J Alzheimers Dis,
61: 145-155, 2018.

2. Kuriyama N, Miyajima M, Nakajima M, Kurosawa M, Fukushima W, Watanabe Y, Ozaki E, Hirota
Y, Tamakoshi Akiko, Mori E, Kato T, Tokuda T, Urae A, Arai H. Nationwide epidemiologic survey of idio-
pathic normal pressure hydrocephalus (iNPH) in Japan: The Epidemiological and clinical character-
istics. Brain Behav, 27; 7, 2017.

3. Kuriyama N, Thara M, Mizuno T, Ozaki E, Matsui D, Watanabe I, Koyama T, Kondo M, Tokuda T,
Tamura A, Yamada K, Akazawa K, Takeda K, Takada A, Mizuno S, Nakagawa M, Watanabe Y. Association
between mid-regional proadrenomedullin levels and progression of deep white matter lesions in the brain
accompanying cognitive decline. J Alzheimers Dis, 56: 1253-1262, 2017.

4. Kuriyama N, Inaba M, Ozaki E, Yoneda Y, Matsui D, Hashiguchi K, KoyamaT, Iwai K, Watanabe I,
Tanaka R, Omichi C, Mizuno S, Kurokawa M, Horii M, Niwa F, Iwasa K, Yamada S, Watanabe Y.
Association between loss of bone mass due to short sleep and leptin-sympathetic nervous system activ-
ity. Arch Gerontol Geriatr, 70: 201-208, 2017.

5. Watanabe I, Kuriyama N (correspondence), Miyatani F, Nomura R, Naka S, Nakano K, Thara M,
Iwai K, Matsui D, Ozaki E, Koyama T, Nishigaki M, Yamamoto T, Tamura A, Mizuno T, Akazawa K,
Takada A, Takeda K, Yamada K, Nakagawa M, Tanaka T, Kanamura N, Friedland RP, Watanabe Y. Oral
Cnm-positive Streptococcus Mutans Expressing Collagen Binding Activity is a Risk Factor for Cerebral
Microbleeds and Cognitive Impairment. Sci Rep, 6: 38561, 2016.

6. Kuriyama N, Mizuno T, Yasuike H, Matsuno H, Kawashita E, Tamura A, Ozaki E, Matsui D, Watanabe
I, Koyama T, Miyatani F, Kondo M, Tokuda T, Ohshima Y, Muranishi M, Akazawa K, Takada A, Takeda
K, Matsumoto S, Mizuno S, Yamada K, Nakagawa M, Watanabe Y. CD62-mediated activation of platelets
in cerebral white matter lesions in patients with cognitive decline. Arch Gerontol Geriatr, 62: 118-124,
2016.

7. Kuriyama N, Mizuno T, Kita M, Yamada K, Ozaki E, Matsumoto S, Takada A, Watanabe A, Kasai T,
Nagakane Y, Mitani S, Matsui D, Watanabe I, Takeda K, Nakagawa M, Watanabe Y. TGF-betal is asso-
ciated with the progression of intracranial deep white matter lesions: a pilot study with 5 years of mag-
netic resonance imaging follow-up. Neurol Res, 36: 47-52, 2013.

8. Kuriyama N, Mizuno T, Ohshima Y, Yamada K, Ozaki E, Shigeta M, Mitani S,Kondo M, Matsumoto
S, Takeda K, Nakagawa M, Watanabe Y. Intracranial deep white matter lesions are associated with chron-
ic kidney disease and cognitive impairment: A 5-year follow-up MRI study. Arch Gerontol Geriatr, 56:
55-60, 2013.

9. Ohshima Y, Mizuno T, Yamada K, Matsumoto S, Nagakane Y, Kondo M, Kuriyama N, Miyazaki T,
Takeda K, Nishimura T, Nakagawa M, Ozasa K, Watanabe Y. Low vitamin and carotenoid levels are relat-
ed to cerebral white matter lesions. J Nutr Health Aging, 17: 456-460, 2013.

10. Kuriyama N, Mizuno T, Kita M, Nagakane Y, Hosomi A, Harada S, Takeda K, Ozasa K, Yamada K,
Tokuda T, Watanabe Y, Nakagawa M.Predictive markers of blood cytokine and chemokine in recurrent
brain infarction. J Interferon Cytokine Res, 29: 729-734, 2009.

11. Kuriyama N, Niwa F, Watanabe Y, Yamada K, Tokuda T, Mizuno T, Nakagawa M. Evaluation of auto-
nomic malfunction in HTLV-1 associated myelopathy (HAM). Auton Neurosci, 150: 131-135, 2009.
12. Kuriyama N, Tokuda T, Miyamoto J, Takayasu N, Kondo M, Nakagawa M. Retrograde jugular flow

associated with idiopathic normal pressure hydrocephalus. Ann Neurol, 64: 217-221, 2008.

13. Kuriyama N, Kuriyama H, Julin CM, Lamborn KR, Israel MA. Protease Pretreatment Increases the
Efficacy of Adenovirus-mediated Gene Therapy for the Treatment of an Experimental Glioblastoma
Model. Cancer Res, 61: 1805-1809, 2001.

“

% )

G

‘ ‘.I







