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25, HIfFE Smad & FFIEN B, %72, TGF-4 it Smad
FFEEFFCH BED MAP + 7 —¥ (MAPK) D 44l
2T I EHEINTYS,

TGF-p (transforming growth factor-g) iz,
THLXZLZDHDEY, bBEEREET
NI VRT3 LT b EBBEER/ELaE 3
AT & LT 1983 I/ 7z Eh S R8s e,
L»L, Z0®%OHE»S, & DIEEIRIZ
TGF-g 2 & > THEBEIET 2 O MBERF 1
ExNUIHBERTHE 2 L, TGF-5p DAE
Y72 VR 3338 587 7o BB TE ] & i st~ b
VIABEETHBZENEHLME Zo72%, TGF
A, TRBIUIE AT 6N 2 EE
DREEBDY, WIFRb#EMNCEY Y« 2L
A=rFF—EEEEET S, H2RT L5
W2, TGF-g L D& & DB bs 25464k
V&, Smad LFREINAHMENY 7 FA5FE LY
Ve AvZ =Y BT 3. BEPEERTC
H % Smad FFEIBEANERITL, SBECTF
DFEF AL, BEMHEHIER, < ) 7 2 @4
ERZE R Iz T EEZ6NTWEY, TGF-4
Wid, BRI » b 5 BMP (bone morphoge-
nic protein) PHEOMECEEL T 7+ v

UL EEE L OMERBY, cholddb
TTTGF-B A= —T7 7 3 V) — L ITHTW
5.

Il. PDGF, TGF-p &EjiREEML

1976 £F, Russel Ross & I3 M& B MIE D1
JEWZ PDGF BNEETH 2 Z 2L 2T L 7.
PDGF BE N3 3EHDZ L Th 5, 5
i, WorOERI LD MERNEEEEE 2
O CHIBE L 7 (AT I VMR IR M L, 2
51 & iz PDGF Iz Kt L ¢ I B th i o) 32
IRELAIRE DS PUBEEA L SlsE, HETE % B do ¢ IR P
BT 5 C EBERELDABE ThH 2 LIRIEL
729, BiRBE(C DM RSB L o 2 [1BER
MEFHITH S, ZDE2Hix, BEIHIRVE

_ i (percutaneous transluminal intervention :

PCDHRIC A 5N 2 BREREEREFE DI L

LTHELZITHP LT3, —F, SiEimE:
ERT 28 REIREL Tk, NS HIEEY
EHYHERE: /163052 &, FinhoEk
CHES st~ 07 y — YV NEHKTH S 2
&, SHOERRET T — 7 L % DL (unstable
plaque and its rupture) DA ©ASHENT X 19,
PDGF O &5 ® 2 EEMIZMA I/ E & ip o 7>
BWHB., LIAWRE, B3I VAT O—VILE
BE ORI FEER T PDGF-A, B 0 F5I 488400
LTw3s Z L%, PDGFB ZHAE T 2 5tk
BApoE /v 7 7T b v X OBREILEER
Xz 8E®B T 2 2 &, LRP1(LDL receptor-
related protein 1) / v 7 7w h = X OEIRIE
I PDGF ¥ 7+ VW SEETH 5 = & 7p Eh3ER
HINY), FlBEEEREDTHS,

TGF-B LEIIRBELE Do b iz DnTh,
INETHEZ S OMESLZEINTER, R1iIDE
T &5, TGF-8 »SEIREEL % (2 2 » il
HIZ @ < I BEOMESHLITL T3, 3F
F, THIRBEWIC TGF-8 ¥ 27+ 0 2% L 7-
TVAETNVREDBEN S, BWIREIIRE(HELE
DFBATH LTk TGF-8 23 & L HI&]5 2 & o
FEAIBERE 2> T 0B, —F, NEEEI
FEOEREET VLTI, L LT TGF-8 OFE
REENTBENTWS, BERENZ &2,



MR T & = 02%4k—PDGF, TGF-f— 57

=1 ENREEMLICEHIT 3 TGF-8 OREIEH Ui AFREE

#ET S

RETH

. BETRER TN AR TGF-4 PEMETH B
-9%#97z>mmPﬂ®%%ﬁ%EbTﬁﬁ%ﬁE%m
g B 1219
-¢mﬁ%vﬂﬁﬂnﬂ§§%c;6mﬁﬂ®Mﬁm$§%
75— BBIRRE EEL

- TGF-8 OB E R IR A A HETA Y B 1620
-mﬁﬁ%Mﬂvéﬁémﬁm%mﬁmﬁéna%w

L;mpﬁm¥%ﬁmmm%ﬁ%mﬂtawm 4J
T&Lﬁ@igvf%wﬁ%fﬁésmm3®/, yﬁ%»%ﬁ%ﬁ%,QMEMﬁﬁwﬁmwﬁg

gy Tw bR YATE, WEGECHT 2HMEN
'E@%&ﬁ%b<%ﬁ?%mww%ME%%§
F_y). Thbb, BIRE{EICET S TGF-
-ﬁ@@%ﬁ,T@%ﬁk%@%@%,yf%»ﬁ
 FOREBCHHELT, EECHEIEA T LT
BEMESS D B,

0. BERRESIC & b D ENIRER(L L IBTERF D

%2l

W R R D A TESE o FEER S PCI &R D
ERAEOREEENE, DAY P REUR
DEGTHRLBNI EBMSNTHS, LAL,
FOERIZOWTIEWE AT EEHI T
Tz, .

PDGF % TGF-p 3 #ER®KIC &0 % EHIREE
m@%ﬁaewiémﬁai%@ﬁ65@.%é
s & F T RE A 5, N QIR ERRET
i7U77—9,%bfivb%7%¥@$ﬁﬁm
A%KKWT,%m%ﬁPMFﬁ§§W@%ﬁ%
BRI B IENRINTY z224) gz, 28
;Eﬁﬁ%fw5vk®¢ﬁﬁﬁﬁﬂmmfm,%
gD fEEGOFRSEML T 2™, & 51,
EEREMEEEC IET 5 S & & R R RERT,
ﬂiﬁ77¥i%7V7Hm,lyF%UVW
KR A N A A VPO B, BRREGEY
(advanced glycation end-products : AGE)?*¥7z
- v53, PDGF OELZRBT 5 2 L bRSNT
wn, COE», GIEFTIATAVFEI—E
C%ﬁ%%iG%EMm@ﬁﬁﬁ%EUfﬂ%
| BECORBFEABAAT AR F YL IEE
"%, PDGF iz & 2 LG EIEE S & 12 M
ﬁéﬁé@%%%ow.:@;éwﬁﬁﬁﬁ%
i3, EEEE B 5\ RN & EE T O PDGF

THEEZOND.

PDGF 27k + — Y ORER TH D BHEE
B I O Y EEE & U CHRIRIG HEINTWDS
4 < F =7 (imatinib, BRmHT VY 7)D, v
gz L7z ApoE /v 7 7 U b < 7 A DKEIIR
MR 2 A B HIAT 5 2 L WYRIHERE ©
n?, 4 <=F=70%51E, HEEERTTH
2, MCP-1(monocyte chemoattractant protein-
)%= b U 7 AEEHETF CTGF (connective tis-
sue growth factor) DFEHR b MBI W TET
Xz b, ERENEETIE PDGF #3%
272 Ve % 8 U CEIIRBMLRE O RICED 5 &

YBIMIBENS,

—%, TGF-g bR - Bl LD ZOF
ek o L %O OS5 iz v
OiEtL SIS ER STV S, B B ARIRET

@,%m%mﬁifu%4y$%—ﬁcmﬁﬁ
BT TGF-gEBEBLEAL, ¥ NI ZAD
W R (BT RER, BEOBRLEES LEEREED
LEZ SN T3, BIREECBW T, HERRES
TGFB ZHEEOFKALAZ b 59 & BHER
snTED, TOBER, 747AX7FVRED
< b U 7 AEENENT S, The—EORI
3, EREaREcLELIERD NS “OEAME
AL U BIIREE” DR EE 2 B 5 2 TERR
W, 2EL, chETHESATYS L 2, 28
R RZ QT TGF-4 BEIZ D TRLT L
b —EOERN A SN, £l TGF-p L3R
HperREL, 777 pREAELEBELD
ok Ems, EREOBMRELCS ()

TGF-8 DREIFEDERE G U TRL B

WAL BB

4



58 1. PEIRRRE OBIRBLRE » BB 2701

‘
v

H3 BEEFCHNT DS F & E08ER
#l

A DETERTFIER B < BA I,
B BERT T s A, C:#HE
ATFEZEENDESICHEET 5 XA,
D:v 7+ Ve EELROEEEOEE
RFZERRNEET 5 &, BERFIIZ
FheiEEaTERY, B ZEKOMN
AR AL YRERLTY 7+ EZRE
ETREMALARETH 5. (TE32)
X Y &EFIAH)

V. 3EIEAFERE & L B aIaE

BRAE, BWHERTRZOZEEORBRLIET 2
TH, 7 FNEERIEIT 2 2 BB A
Pseantnd, K3 R &S BERAlEDRE
AN, SEEBERF L COSERTETH
D, PERIFCIES BRI OF L Wikl L 2 5

HEEER IS ATWS, M3 0 A, BERTF
PEERCHEE T 2BR, WY S FANEES
NEBEBEDOREERLTWS, ZhicyLTB
T, BHERTFCH S »OYEINES LR,
EIERF IR L EATE R ks, CTRE
BRI ET 2WESHERFOSEEADES
EFE L, BWHERFIZERE WeETERw, D
TR Y 7PV EER B WSEESKEI
FET 2729, BERFRIL50HCREELT
LEw, MIEREOSFRCIIEE TSR
5. SHIKE CRBIERT & ZREROEEIIE
BICRE 25, TRADY 7 F M EENEES L
Twb, iz, C, D, ElzDow TR 7
HAIDE I 2BERT CIcEHbRTEB Y, Fido
PDGF Z&#* + —¥HEXA ~F =7 D/EH
R E 4T 5,

IR FIHRES IS TR 2B O IEEmE
ERL 2 278, HERFEBEOBIRE LESH
iz N SHERIER2BERICAT 2010, £

FRECHIBIEROB e 2R VB2 2 HENH
5. TTRPCIBROFERETFH O oIt FREY
KHEREN T2 EEIEH R 7 > b (drug-elut-
ing stent) %z R EY 2 BEFCIRE L TRETES
LIEMDOEERTNAR LRSS,

X Ek

1) Heldin C-H et al:Signal transduction via
platelet-derived growth factor receptors. Bio-
chim Biophys Acta 1378 : F 79-F 113, 1998

2} Fredriksson L et al: Novel PDGF family mem-
bers : PDGF-C and PDGF-D. Cytokine Growth
Factor Rev 15:197-204, 2004

3) Roberts AB et al: The transforming growth
factor-gs. In Handbook of Experimental Phar-
macology. Vol 95, Peptide Growth Factors and
Their Receptors, part I (Sporn MB & Roberts
AB eds), Springer-Verlag, Berlin, pp 419-472,
1990

4) Miyazono K et al: TGF-£ signaling by Smad
proteins. Adv Immunol 75: 115-157, 2000

5) Ross R et al: The pathogenesis of atheroscle-
rosis. N Engl ] Med 295 : 369-377, 420-425, 1976

6) Libby P et al:Inflammation and atheroscle-
rosis. Circulation 105 : 1135-1143, 2002

7) Billet MA et al: Increased expression of genes
for platelet-derived growth factor in circulat-
ing mononuclear cells of hypercholesterolemic
patients. Arterioscler Thromb Vasc Biol 16
399-406, 1996

- 8) Sano H et al : Functional blockade of platelet-

derived growth factor receptor-beta but not of




10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

receptor-alpha prevents vascular smooth mus-
cle cell accumulation in fibrous cap lesions in

apolipoprotein E-deficient mice. Circulation .

103 : 2955-2960, 2001

Boucher P et al:LRP:role in vascular wall
integrity and protection from atherosclerosis.
Science 300 : 329-332, 2003

Grainger DJ et al : The serum concentration of
active transforming growth factor-beta is
severely depressed in advanced atherosclerosis.
Nat Med 1: 74-79, 1995

Stefoni S et al : Low TGF-4 serum levels are a
risk factor for atherosclerosis disease in ESRD
patients. Kidney Int 61 : 324-335, 2002
McDonald CC et al:Cardiac and vascular
morbidity in women receiving adjuvant tamo-
xifen for breast cancer in a randomised trial:
The Scottish Cancer Trials Breast Group. BMJ
311:977-980, 1995

Grainger DJ et al: Tamoxifen elevates trans-
forming growth factor-beta and suppresses
diet-induced formation of lipid lesions in
mouse aorta. Nat Med 1:1067-1073, 1995
Mallat Z et al:Inhibition of transforming
growth factor-g signaling accelerates athero-
sclerosis and induces an unstable plaque
phenotype in mice. Circ Res 89 :930-934, 2001
Lutgens E, Gijbels M, Smook M et al: Trans-
forming growth factor-g mediates balance
between inflammation and fibrosis during
plaque progression. Arterioscler Thromb Vasc
Biol 22:975-982, 2002

McCaffrey TA et al : Genomic instability in the
type II TGF-431 receptor gene in atheroscle-
rotic and restenotic vascular cells. J Clin Invest
100 : 2182-2188, 1997

McCaffrey TA et al: The expression of TGF-
{8 receptors in human atherosclerosis : evidence
for acquired resistance to apoptosis due to
receptor imbalance. ] Mol Cell Cardiol 31 : 1627
-1642, 1999

Kanzaki T et al:In vivo effect of TGF-£1.
Enhanced intimal thickening by administration
of TGF-p1 in rabbit arteries injured with a
balloon catheter. Arterioscler Thromb Vasc
Biol 15:1951-1957, 1995

Nabel EG et al : Direct transfer of transforming
growth factor A1 gene into arteries stimulates
fibrocellular hyperplasia. Proc Natl Acad Sci
USA 90:10759-10763, 1993

Schulick AH et al : Overexpression of transfor-
ming growth factor 81 in arterial endothelium
causes hyperplasia, apoptosis, and cartilagi-
nous metaplasia. Proc Natl Acad Sci USA 95:
6983-6988, 1998

21)

22)

23)

24)

25)

26)

27)

28)

29)

30)

31)

32)

BTERTF & 7 D2/ —PDGF, TGF-g— 59

Yamamoto K et al : Ribozyme oligonucleotides
against transforming growth factor-g8 inhibited
neointimal formation after vascular injury in
rat model : potential application of ribozyme
strategy to treat cardiovascular disease. Circu-
lation 102 : 1308-1314, 2000

Robertson AK et al:Disruption of TGF-beta
signaling in T cells accelerates atherosclerosis.
J Clin Invest 112 :1342-1350, 2003

Okuda Y et al:Increased production of PDGF
by angiotensin and high glucose in human
vascular endothelium. Life Sci 59:1455-1461,
1996

Inaba T et al : Enhanced expression of platelet
~derived growth factor-beta receptor by high
glucose. Involvement of platelet-derived
growth factor in diabetic angiopathy. Diabetes
45 :507-512, 1996

Tamura K et al:Increased atherogenesis in
Otsuka Long-Evans Tokushima fatty rats
before the onset of diabetes mellitus : associa-
tion with overexpression of PDGF beta-rece-
ptors in aortic smooth muscle cells. Athero-
sclerosis 149 : 351-358, 2000

Deguchi J et al:Angiotensin II stimulates
platelet-derived growth factor-B chain expres-
sion in newborn rat vascular smooth muscle
cells and neointimal cells through Ras,
extracellular signal-regulated protein kinase,
and c-jun N-terminal protein kinase mecha-
nism. Circ Res 85 :565-574, 1999

Jaffer FE et al:Endothelin stimulates PDGF

secretion in cultured human mesangial cells.
Kidney Int 38:1193-1198, 1990

Silver BJ et al: Platelet-derived growth factor
synthesis in mesangial cells : induction by mul-
tiple peptide mitogens. Proc Natl Acad Sci
USA 86:1056-1060, 1989

Doi T et al:Receptor-specific increase in
extracellular matrix production in mouse
mesangial cells by advanced glycosylation end
products is mediated via platelet-derived
growth factor. Proc Natl Acad Sci USA 89:
2873-2877, 1992

Takemoto M et al:Enhanced expression of
osteopontin in human diabetic artery and ana-
lysis of its functional role in accelerated athe-
rogenesis. Arterioscler Thromb Vasc Biol 20:
624-628, 2000

Lassila M et al:Imatinib attenuates diabetes-
associated atherosclerosis. Arterioscler
Thromb Vasc Biol 24 : 935-942, 2004

HEB D | FIEEERTONN A u Y —,
E+4, EHE, pld3, 2001

.
3



ejr n e r;"' ﬂi E ‘ E

VernerfiE{&EE & (3

1904#F iz F A v »ERiOtto Werneric & 1) [T fE# 45 BNk
B & LT THE S N R BRSO ERIEEES T b,
BB, 23T TBEMEIBBETLI 200, RENEE
BIERBEN—DIZEZ bNTW5b, KEEIL, 58 Yetikidlhi -ics
3 5RecQEIDNA/RNA~N) #—+ (WRN~Y 7 —+) PR CE:
BURERIZEVEL B,

bsEiz féwmmﬁﬁ#m%ﬁﬁﬁuwwwij3gm
BlE &SN, EHRIEDSWHIBICEMERS D 5, ZNE TLR
TH% L L1, 200EF D FE I N T W22, 5 BROOFILL AT H A
ATHY, EAEbPERBEENEVEREEZ bbb, —F, M
RNBEO—HENE NS E L 72RAETIE, 1,000%H 6 %5 WRN
BEFEREZ T oEAKCHREL Tz, = OffEs b B s}
8T 2L, WRNERE~T uBEAECRET 2 A0OKIZLE 70
TANZDITD EHEZ b, BENEEDORAGT WRNER % kT
BARICRELT DEVREN) 22722 7T) B2 B>
Lich b,

TR S

WernerSEREF B E 1340 40, BRI ClIBEALRAT 2 =
EDREL Vv, BEMLIEE, BRBEEOSERE Al C OEEH
Ay oo (E1], EEOZBIZI0RETE CHNED I 2 240
T3INDBZ EH B\, Epsteinbic & - CEEH S 172 WernerE 8
DREOLEERE [R1] ©RT, ZoiFs», Eavziao—im
FEDEHCETMNBIR DEE 2 SHEICED 5, 402 Lo
T, LIFLITERSRS NI EE R EEEL£EL, ADLEET®
RELGERNE % 5, PFHRMIZATEATRE SNTE L, FE, %
BEAEMERBENOESICLVERERICH 5, KENVERTH 5
WRN~Y 77— D RBIZS/ 2 DTEZENE (genomic instability)
THE, TORRE L THRELRERERDFEIREI N &
FEZONTW3, LiL, 4> VML & T 2 &5
BEZLLLTHRFICOWCTRFHICEHI N TV,

WernerfERE | o)l +—5%
=i

BB R _
BEE-RCBDENZHEA
BEOSBEICEND WS
EOENEIN M rmsey
THD, E, FORREEF

LA 7, Wer-
nerfiEM&EE LIS T (&, Huchin-
son-Gilford (J\wF v
WD #—R)EEEEE, Cockayne
QT A ) EREE, ataxia
teleangiectasia (EMRINELE
MBIk, Down (F)
RS CH REBAERBCHE
TNDo '

385



=M - SRRl ‘

H I BTHR O ERPR BV & B AR SRR L & b > TR
2Nz, BETHZFOREEETFFHELPIZEN T D20, &H
$7213, &/ LDNALV~)VTWRNAN ) 7 —EREZ/HETHI L
PBM ORI NETH b, TEKMEE ERETHREBOTELEE
TR R & DEF A BT 5%, R L ERRIERDOIESZE D
BOF &L Do

1 WernerfElREFDERE

@ 468, ik, W HAWEE, BWEE, ABEOME L, BAEZIT L SN DD
ZHERL VBT S,

@ 52, Bk, HER, firo 2E MelEir—RLTEFRLD TR
25,

£1 WerneriE BB ORRVITE

(DR E }
OB EEE - 1k - WIE
O~ - Hﬂﬁﬁn‘ﬂﬁhmfd

oy %u& m A m%@w @5m@%nb&mm

T R T AT e

@FEZNE(L (5% - KH) WEPIETU, @m@mﬁﬁ&ﬁﬁﬁé_tbxjacuo k=
OFFNEAL (m.ﬂl&ﬂﬁﬁ) 1 : (g;rjggq(_gg(;

s L EEREss

S | man meREEISEITRAERNEL Gaolo
O i _ aging): ERBT EAB D, BRREIE, AlzheimerR,: REIERE
R AL AL ; EhEEND. “ |
@M&E%%ﬁ |




AfEBE D 2 KFERIZHERDBEMIEE & SR O L EREE
Thb, WRNEGEFEEIZHT 2 IREEREIFEL TWIHR
T, BHEEO SRR & SR 2 7 DBESBEDTH
H Ll BE R ERY b, AEICAHT 2ERBIIHRNA > 2 >~
B2 TRL, LiIFLidary Pe—icEHEET LY, BEERFTY
YU BERDONBRIEMNTH 2, KERETEEREICKGLDY
<, R L > TREBRELERETNETH D,

© WernerERBELE T TARYANAAY . - 4 ' ]
WernerEREESE 1 V2 U VilhE, THEEES, SEIELSS, EHECL<HDND §
- REEHAESTSH, TOBMI (body mass index | K& (kg)/B&E(m?), 2L EAMEHE) &
C22BTFERMT LIRS TOVENZ EABL, ETBMED—AT, BENNEEROEEE
ﬁmﬁﬁmoﬁﬁ,7?4ﬁﬁ4hﬂ%yé%ﬁiﬂ%%%%ﬁ&ﬁ%iﬂéiﬁ%ﬁ%gwﬁ
B, ESETDEROMDIIGICEBECEZ SNT D, WermneriERE TIE, VAU VIEHE
HEERRTBTNF (tumor necrosis factor) - CHEBEERZEDPAl (TSRXZ /=5 VFPOF
R —A VY —=)-1 W2 =P F o RYUA MO VOMFPBENMERE CHRNTERCE |
T WZENDA DTz, TDEDIC, WernedEREHICHONOBBRABEROMDUSICHE, HR §
HEERADTE & FOMBEE(L A S LU T L\ DTS D,

b i e e i T e e e e e s o

{31

2 s E R B E S BB E B B E ERAE B R ERBE SRR D EE A EEAEEE 28R WEER

WernerFE BB CDLWTIELLDEEN D

1. SREREEEETDE S B

2. DNA/RNANUH—BDEEFOEREFREY Do
3. EEOELHABETRYTIEAS,

4. BEHLE, BAOBBEERT,

5. 1EERBAEANT BT EAB,

o))

(MN@)EB) b (M@)B) c. M@AB) d (2)@B)4) e (3)(4) (5)

.
4

CGEFEREE

387



A2VAUY ij‘)btibﬂiﬁﬁikr@ﬁﬁ Edy:

[3]

AVAUDE

AN

(=Rl
A e

TRERZEFEMWEWREERERE - RH - Aowmd

KT, OF1 YA VILESBHCER
WD) R 7 &5 H, @QImEFEHHEED 1
YRYEREA YR VB, @Fa (v
AN CRTFFEFIFHmME, Lvw) 3|
HEREELT, 42 L EEHHZIZ oW
Ti#w L 5.

INFETIITONTEEBROBRTEDORK
L, B4 YA VIE & BIIRBILEES
DEAEITRIBINTWS, UL, BRREICE
BEINLIEA Y R) VIMEDE L IZFDHEEC
A A iyt ER L, {EEEIRICL - T
HELBLEZONSE, 2O, BA YA v
MEAHEIRCERFICORE L ERICELST S
PRAHETSH S, EH LI, 50~65%D 15

FERICOLNFLVES Y A) VIEERB L7

AVA) ) =< DBEFIZEERLL, BE
FEEICEEE2REOT, EEEOBIRE{LYE
J% W7, IEERETEREICLS
IMTIREHR LS 0.7mm, 77— bEEL
NRpolz, A VA ) =<8 e LBE
DIEVE SV T v P ERIEE F V2 DOKET
HRErEETAEL, B4 YA VILEIRA &
DIV iR oY AN R I S A i 7 )]
HETTOLBIRBEAEERE = & AR
SNz,
BIRBILOERRL T VWREL LTEESNT
WhHXAYRy 7Yy Fa—24 (metabolic
syndrome) DK%Y LB R 2 BIERF ORI

AR VIEPIENEELEZ LR TV A

T, MEFEHHEEANOA Y 2) v 7+
WIZBWTS “IRIUE” 24 L) 200, 72
FNDHRBELOTBRICEET 204, EFES
5N EBNEE R To 7. IES, BENTE
k4> —~xriay (PCl) #oBEEE I
L, BHBHEAT V FOBWEMEITRENT
WhH, INRTAT Y (E) AR GBI
B) BHAT Y MEIFOERITTH Y, brE
THHAWVLNTWED, 1 VR VERERR
BETREEZOMEIATHTHDL I EPHES

ﬂTm%”.;ﬂLﬁLT,A7U&#kw
(y%v—»>am5m%ﬂ%mwt@mz%

v hEA YR CHERABERBEEICBVYTLAE
BRI R L RLEEE o 2Y, F3% 4
YL p70S6 FF—FOHEEHTHY A >~

AN 2T TV DO—ERG D I BT B ASHETE
WEEZ MAP 35— ERIBICIEEL 52 %
WO TSI LTSy ) v R Rovid, MRS
) “BRTI Ny M AHETAH S
RO LD, HEMEA R v ERERT A
RIREEOBRETFHHROEZRIHANTVS
TREED H 5.

— Iz A ¥ 20 VESLER, R B
BT A PI3 FF— EREBOMES L BEET S
ZEPMLNTVWE, EFLOMETIE, ME
FIEHMRICBIT S PI3 - F¥REIE
MAP & F — ¥REE I L CHSIEIC @ (. o




B piERE

C’\7§'i\
AR i \\_\i
AR

Le7Ta—

" g
///

AR AR
PI3K

|
\

o

ih,?@%%ﬁuﬁﬁ%“%yxvyﬁﬁ
W=PI3 ¥+ —EEREOET" &, TRV
2 OUPE PR ETE, JOEOEME EE DD
L, ZNEEISEIRELI LT R
TWATREENH 5.

F 7 INEFTA YR VFWBRORIED
t%i%n<§t7u4ny/m%CA7
F Rz, A, Ba0EBERFRESNTY
émﬁ,ﬁﬁﬁmﬁmﬁwfuMAPﬁ%—ﬁ
%%%ﬁﬁ&b,%ﬁ%ﬁﬁﬁﬁ%W%ﬁ%ﬁ
L7-. 4 v A viEFHRECEEERER2 &
DERBLEAP T VREBILBWTHCN
S F FILEN R OND I L IFRBHE VR &
3.

ok, MEFEHEEICBITSA YA
UVEMﬁﬁ%#MAP$+—€>7%W®ﬁ
B b 726 L CEIRIE(LRENERIZFSF L,
CN7%$#1®W%%%%LOétw7ﬁ%
3, 2 BUERIREE OME A EERO—HE
*BHTHLOTHY, e wiERy & L72ET
LVAEER O TR EZRL TS (1),

SCHR

1) Leonetti F, Jozzo P, Giaccari A, et al:

e

/ \

MAPK

T~

YETE - RAE
1 SRSB4 v A VIEEE VT T VRE

2)

3)

4)

Absence of clinically overt atherosclerotic
vascular disease and adverse changes in
cardiovascular risk factors in 70 patients with
insulinoma. ] Endocrinol Invest 16 : 875-830,
1993

Abe H Bandai A, Makuuchi M, et al:

Hyperinsulinaemia accelerates accumulation
of cholesterol ester in aorta of rats with
transplanted pancreas. Diabetologia 39 :

1276-1283, 1996

Moussa I Leon MB, Baim DS, et al : Impact of
sirolimus-eluting stents on outcome in diabet-
ic patients : a SIRIUS (SIRolImUS-coated
Bx Velocity balloon-expandable stent in the
treatment of patients with de novo coronary
artery lesions) substudy. Circulation 109 :

2273-2278, 2004

Stone GW, Ellis SG, Cox DA, et al: A
polymer-based, paclitaxel-eluting stent in
patients with coronary artery disease. N Engl
J Med 350 : 221-231, 2004

wEET, BRSNS, EEET iRk
%@%®n4ﬁmv—.$iﬁ,%ﬁ,mm

Wahren J:C-peptide : new findings and
therapeutic implications in diabetes. Clin
Physiol Funct Imaging 24 : 180-189, 2004



HARAME7 7HERF #4515 20056

—  JRE#X

— R EEE DS DT IV oNA 2 —FIEHHE I D\ T D
ke & BEER OB

EEAGTF, [LEBT*?, B’ —*3

RFE T, —WEEREDSS O TNV A < —HZHE (Dementia of Alzheimer's type ; DAT) IZ2 T
DHFEB L URAEDA A —VPESEEVRENEIC 25 ARER L, 2056 KBEETIERIKO>WT
WET 22 L2 ENIC, FRERTOREXE LYy —OFHEE 188 AZRRELCHELEBLE, %
DIER, 5 4L LD AD DAT ORTERDIBEEICOVWTE-T#E2 b ->TE D, BERICE21EE
HIERAMEL B R E NSz, Ee, BAERNLTHRATIRZVIEWIA A=V % b DA 7 E
ZBAT O, BOBEDTIVEC 22 FALRIZ 8 EoADs, bThdHrvikzhilEdsL LT,
&%, ELVWHASSERPIREL, FAEOE L VEF? 5 28 L ALERZERI T T RENH B,
FANEEMANR D BERIBHOEERB R L R3S TH B, BEEEMIEZ DL OOREEBIFH
3EiCH D, BMCETRENBRETHS) LELD, -

- Key Words : 7V YnAg < —BISREVE, 5%, A A, FEE, REAGEHEMIR

i

il

BTE, b23ENCIEE &% 160 5 AN LD FBEE
BESVWSE LT 152, &5 IENn—&
RI:EBEIIHEETHD, Z{DALIZEST
HOBEH 2 WEREVPBAMEIC RS L) T &
D3, EERMEICR-oTE TS, §H, 7Y
N A 2 — B3 A1 E (Dementia of Alzheimer’s
type ; DAT) I2DWCiZ, B - EENRM 55
RED X B = X b OEHPIRERE L VR ER W
MOBRFEDS, BN REMD S NEBHEPNE
Y- REDEEN, I 5IIFHSNRM» SR
HEEREE IO T 3 RAEIC DWW TOWSER E
%D b AECRENEBISEATHS, L
L, 2o DMHEP—BDOAL ICEAMINT»S

ZHH 2004511 %EH 2004.105

%1 Yuriko Sugihara : HE#AFE 2 —w v ¥ 2 F 4R
vy —

%2 Hiroko Yamada : EIFEIEASSCEEER

%3  Hajime Takechi : FERAZ KSR ELAARIMBEE

#1 T602-8580 WHRNRESH ERESHINSAEA

BARAME Y 7H#45%, 4(1)9-16, 2005

DEVZIEZ) EBROEBVIRRYH S, 61T,
TV RELELED X 72 7L VEHRNZELI 6N
ZEHMITBTUSIELWLEBAIC RN T3 &
BWWRT, DL TAREREEMEL T3 g
bd b,

—7, BERMMEEZRACEHT 20ELIR
EREELRY)OOb S, BEAEDOEHIINT
—fRD AL RN EZDRBEIZOWTOHE D VL
DPRENTHED, ZDOREPEAIIDOWTT
ThibOIEEALTH 2, RENED S
KOWTHEHT 28, SRR s0TH3ESE
R 7 DFREIC 2 5 AREEE b > T 3 —REEE
28, WAGER ED X I BHRRATH2 LRM#ML, &
MBI o BRI YD X ) R ivnEEN, 9
Vo REEIZ B EEZTHED L) HiLD
WTHBLTE D R, LhELESERBIC
ol bE, YOI RREREL 202 FET
29 A CEETHLLEEZD,

BB O TN EEMIRCRENEELS LV
— MR RS DFBEE 2 %3 % Nk il T 2 EE M



BABAET THEEHE 45178 20056

= | FENREOEXEM
HWEREH (%)
it 126(67)
£ Al i 62(33)
P 69 AT 120(63.8)
Fiip 3l 70 Bl - 68(36.2)
RIG 2( 1.1)
BB BESE 160(85.1)
B0 - FERI 26(13.8)
HWE 19(10.1)
N RIGD & 98(52.1)
IRV 2+ 3 HRRRE 69(36.7)
Z 0t 2( 1.1)
RAGESE HH 31(16.5)
B OB L 157(83.5)

FENRE 188 AOEAERICOVIRT,

40

35

30 1
25 -
20 -
15
10 |
5

Oh.ﬂﬂ. LU,

—4-3-2-10 1 2 3 4

I5I6
A ()

- TAINL e —HEBAER DWW T OHBER AR TRLEIOA
WERT (n=188)

1 PN T—EBEAEL OWTOHSEE

THBEIRTCEL L L LT,
PLETE R ALE | 13 SPSS10.0] 2 AV, 2 B
WEICIL tR5E, X REZRTH-7-.

0 # =8

MENREDEABERZR 1 KR T,
DAT DIFRE Tl 7 HIMIEETH 270, Hig
LoRESRIZ T RERD, BEAR-1LEER
5. BRI 1IERLELI I, BE 6 &, BE—
4R ThHDY, FH1.52 H(SD=220)THo7, #

)

11

RICKEIZ D 78003 1 A7 b 7.38 @
(SD=2.50, #iF 2~13)TH>7.
ZEMEOBBIEE OERICOWTIE, R21

AT, DAT O—MREIE I D WT, BEEDER

R, FKEER, EEOMBIZOWTOERE
ZNEN T77.7%, 70.7%, 52.7%C, FEEOIEH
BEDREEATREDOPIZDWTORRICIKIT
LOENHRLNT, —F, BfhE DEEIZ W T,
DAT DS DZEIZ L D IEN B I B LBEEL T
Wz DIk 144% TH o 7z,

DAT DEERD 75T, FREERIT D W T DOHIER
T, RRYUE, HBOIOETICoWTOIERE
ZZENZN 67.0%, 79.8%THo7z. —F, DAT
THALNGEEVTREREEOATHS LRELT
WEDIE 43% EHTHTHD, BEI» S AR
Y2, ACZL2MELHELIKRSLE
ETHDLBEEL TV ZNFh 20.2%,
38.8% CHo7e. FIERDAFHTIE, bDES

EENTTLBI LD EICHBLEERLED
12 484%TH D, FHETENTEHHEVE VLA
ZLTWwizDi 622% L 6 El2#E2 T\, REA
DEBEDITEIRE NIz D\ W T DT, BOED
DIEBFEEAETER D, &BREBIIAT
B8, HMBIEAARELBE L Tz AR, 2hFn
14.4%, 23.4%, 383% THo7:,

DAT DIBEIZ DWW TOHE TR, BEROEE
WZDWTCDEMERIL 484% TH o 708, 17.6% D
ADWBERBEIZE o7 R0 EBREL T,
BHNRR IR, BHOMBI k> Tb
RTEEEBLZWEBRELTwEIDRZENE
1.20.2%, 17.0%TH-o7x,

PERIT DAT IKOWTDHFREDEZ2 A5 L,
B 1.4 M (SD=2.30), ZEDFEH 1.74 &
(SD=197)ThH hH, EELREZR RN DT,
RET LA TARS L, REEDRRZERICOW
TORMTIE, ZEDOIERE 90.3%, Bk 71.5%
LEEDIEBROERICE > 7 (p<0.01), —
7, BEIREREISEMNZOETHRLTWB AIZE
T 15.9%, Z0i 29% & ZiEIC %o 72 (p<0.05).



AASZIAEY 7HAH $£4%1%5 20056

BE LB EEPMIEDPNAAL

EHE0T, RRLBELRV

EnbH i BN 53

BEICEUONS

FERLW

L
BHRE-BELED
Bh LV
nEDicEhin
ELw

B dBERL L

o

80 120
A #

160

SN T B4 A—VOEEBICANZOT AR RT, B EEEEET (n=188)

]

“ 2 w%ﬂrh_ﬂ'é'%'f >( —y

fpBEL
8%

Hw

ﬁ SESMNTAEIC D 2 EANORERICDWT
KHB BB GBS LELREERTRT.

. 3 gﬁ@%ﬁ\wm'fﬂrtum\%gt/\@z_ﬁm

u&) 5::“71,\: i

1% 33.0% CHo7e. MR, FHTRMCERERE

3RS Nindhrotz,
m, # =

SEIOPFETIZ, DAT PEDEEH 5 WIdEE
lCE>TELE Bo7-FEL 22 THA I —KREH

13

#ZH DAT WV TEARRHB A XA —P% b5
TwahRIEET2 I LRENE Lz, BAER
W B4 A=V ORpT, THAIKEERR VG
55 7- ADS 188 A 1 ADATH ST L5
b, BEAEDODADEBSEENDZ LELTELX
TWBIEDBIPWVR5, '
FEOFE, FEERIZ DO TORBIMEN
LSRENS, AOERD 12ELTHOELN
EENE L H B EADREBIPMEP T LI
=Rz b OB S NEBOERICER L 72 N& %
ﬁ,zn%w%ﬁwﬁ%&iﬁvowaba#c
T, NEECHTAERLEMLY, ToK
i&waif E->TLE ) & HIRRHAD
1o0EREbELONS, Tz, FHETEIVE
FF B EBHBLTRBADNS NI LITDWTH,
DAT DOFEIRD 72 5> CHHAITEI 23— DAL D H
K HBNR T WERTH B I LD, YAXTAT
LB BV CHHETEZBAT LI BHD
YEZFohaid, Z0OL) RRBME SOAD
S0l ABENE L 5N D, 61T, PRER
DEBTH, BREIOERED o AMERET 5 L
MoTEZ AN 28I EE o, TRILZ
k%@ﬁ%ﬁ<@iiﬁ¢ BoTEZTWBEA



vr-‘iHh:YL‘

BARAEY TERTE H4B1T 20056

Hot. FEDABETHEEBRZZ (LI Ly

5, HEDELESRELIEEZEZTELT, H
SEHENRBHEIC 58D 4 HBEICEE
$okbDLEbNE, X5, SEOFETE
O DL DABOEERPE N L6, A
AP Z LKD), A XAV ERICHE
PRIFL-TABEDEZ NE, JoEEEDY
FriZ S OFRICEI L 72\,

&, IELVAES, WREB LG AEID
WTOREREREL, REEDOEL WEREZ ) &
BUAERELZBEF I T T RERH L EBbn
3, I DEFKEEELHE D ST BEVRSH
203, REAVEEFISESBELECEDN 12 L%
BRETH2I. L LREESFNEZO LD
DFEMBEBEL TVB EEFEVEE, SBEAANIC
W72 NBNETH A EEZ D,

RICNERBOFEICL Z2EEICOWTI,
Werner 2MTFo AEIC L B &, PAUNAL T—IR/
W DOWTOMBOEE, & ITHERDRERERER
KDV TOHBIMEDP 722 EBEERHINLTYL
290, NEEOREMRIZLTEY, MELT
WAL OHBICEBIT b DT, SHED
FECTIIRMEONEEFROBR/THFBEILER
AHNT, NMERRICLDBHT L HAEEREBA
TwhwiEZIons, EL, SEORETH

MENRECH 5 —WBHEEL, RAOBEIL

BRANENBEBOEETHAL b DTH o7
DT, FED 2 WILBEE ICERFEMIRICER L
TWEEBEOENEE L ok ) 7%, LD
B TORMENERBRE~DERENEEN
B, WFRIZLTY, L RAERICHER I
EREL T REELFECTHY, 2O L
WEECNEE LET22REE L L CORME
BMARENED LS ichhb s blbns T

B39, RHEICOWTOHBKENE NEE
ZE, 9 O0ERIMELIAEREIBE ERIH

% &y 5 Graham 50ME S H Y, LOEEHD
HIERDIS DD ARRIC DR BD E V2 HE
®, & 521F Graham 5 b BTV B LI, 9

15

DL ARESBNRIZE EDBIEHBFTDH D DO
HPLEND,

SEOWE TR, —BEEREDS DAT 220w T
EALTRBREL > TWEr2EETZ2ZE2EHW
E LT, BIEHREICIEE SR ABEBHETH
% . Dieckmann &% Gilleard 5 D A7 — Vi, g
nbEYZENLARORMIS C, EFRTCEME
LD THY, —RERELNRICAIEIZ D
TOHEZE2 A — N & L TIRPRRETTH
2 EBbninT, AR TIERABOFEEDOKM
LI L, DAT KOWTEELBbNEAED
HEEMAFAERT-o7, LaLl, SEORMD
DEF+FEIFNZIT, HEORMID 5 LBbn
%.ik%%ﬁi?f@,ﬁﬂ@&%ﬁf@%%
KEZPHEZ DL HNIE, ZORELZEAER
BTHBDEZICHVENIVERI DL H >
2. X5z, HHMEOESD, RHOBREOMER
FOREBETRAEE L ARTHLIC L 2T, BREDE
ENELLAMELH L. SBI S ITRERINA
7o\,

SEOFHETCRBAEDOESHIC OV TOEED
EHbETRELLD, InsiconwTRIF R
NBEZEE L,

TEVE R B0 e AR Z OFRIEINRR 2 W%
Jikd b, HilgtED 2 TREEDOAD / —
TIA Y= arBEhLNE DI, DX
A IRTEERERSE SN, L) IEERASINE
ET3ZERBRELEL,

R, AVAEIRHAEBRENEEY =v v b
VR E RV, TRREDRAE L CFRD
ST AR 0—E Lok AT
B\ 72 o e, A RS (A A RS SCaT
R SELEER) 25T 7 V7 — F OEE
FBOEIFIELBHBL LTS,

[z k]

1) S3sER, BILUES, L 7ryng e—
REMOBRLMER BERBMEFME, 11
(11) : 1225-1232(2000),



SPE(‘IAL

R SRR T RN

FUHIC

Y —FRPBIMEDOANDIZDODT TIHD R
Y=k LTABMICERSNAZ LIk oz
A, BAVE L VI REEBET 5 IH b RAE ST
T O RSP ERLEARICE Y Y AP ER
Y OEEE AT T RO LY - MR BT L R
HFELTWS,

/2= ARNDFmE
SENRE
—ERDILIGH S —

ﬁeﬂh men Hgjime Takechi
[ AR EESHERIEENH]

FIZFEEDS & AERKREGO 1 F70, BERFHC
e AR R L, RMECRHER, BESA
D MATEY , /2, BROHBEAY M7 —
7 RIELR &\ D MO ERE - Bk & 0FEE R R
DEEOTEETET LY -V ¥ VT — 7 BFHOTL
b EREIFICSmLA, #LT, RBAECHMRE L KT
RICEMTA-0TREECRBIIBE 21T 72
D, NEEBEEZTOBEMA»BDOL) LTS, £
DEG> S, FRIGERE, FHMI LYy -FHRD
EFNEECEEIGEO—2 L LTEMT 2K,

HEREER & LT OERICBMEE TV
J— Foo WHTDE Y 4 —FAFBECEIIRE, il
Co IDEE S BLUWRTORESR LABLTEORBERS
' SNEEERDES ZENTEL, IRLOREERTIZT, BREOL
oot e S5 v — FROKES O, BECD

WTER 72\ '

RELBEFIE Vo7 No5(2005-9) €D



B2 TEOADIRELRIBET 2 2 LIIHREELRSE
FEV, C-1-1 LLFDE#HR,, D-1 TTtaxsrz k-
TERWIE, D2 Thhal L - bhbawne
£, D-3 THEJEY X4 - Xy — vy, D-4 T24REH
EEEAL, R EOBEREBNE, FBRESEETIE
BL L THRERNT 2 BIIIT) LD TRTH
29, Flaid TEESLSRENELIOOTE) K
) ERAD, ENEEVH(FATELEETD
D-47— P TR PLZERILVWI L2 ERL TE
Ik aiEz /-0, D-33— b CHERP
EEFAECOMEIREEEICRIE, 2080
BBEEFTLILNTELTHA ), INbLIFIE
AD—BITH ) v & —FROBIRPEEE OHM
WY DBFHEIZZWTH A ), (R, NEOHSE
LERNOBHREEIBEBNITONE Z Liddh

Moleht, SRIEE Yy —AREVH Y —LEriEg)

IEESER L E B Z E BB LV,

Rz, [EERT - EERM - EHRIMOF 2 5%  ORIL
OERETTAS Yy 7ICRET L L HTRETHA
3o A-3 TRLOEEY — b TIEFDOAOEORE
PRAEL IOV TRELWERSHILET 7T OHR
BTOEBIMEIC 25725 ),D-1TTEs2 L -
TEZWI L, D2ThPbIE - bhbhnI L
REDY— T, HEOEEQAER»L TTELHZ
ECTERWTSE TOIBZE bbb lnwI &
BEEF A 0D, FRITHROBEEC L ) R
b DRDRP, SHEELYICL o TELT A TREN
BhLOPREERFTTAZELIFITELTHA
3, D33 — MZBWTHLECBEROME L D
BT EE - BRI O W THEISTEETH A S
L, BREORECERELZ FOBEHRLLTOLS
D& - EREOFELERE - ZEA - 1) oFIOFE
AOBRIZOVTHENFTETHA 9,

1272, TRODEEIIBWT, FTRAYvT7&E
VH—FRY— PIOWTERTALDIIEE Y
7 —FRRHF LT 7T OEDFTIZET b ERERE
~OPHEDLETH A9, BB OB L ) RBIE

SPECI/&L

S NS OTHEEIE Tt R DR

FTEREER COER 52 ARIELEIR LEEN
REEFMTAL L) R IRFEI NG,

2. BEIRPLDEAEERA - REEOSMICHO>WT
EEEMIIE  ORMERE & RIEFRAICEH N
BEIATHY, 4%, BRHRROBESEINIT
TOEMIE L IZTEEIL %L THDL ). TLT, &
D, BEHFLEFPENEHICEESTET, &
BEroXHcEELwoy, BOTHETANZ
BoTWwaBaids v, Iz, RiEDDAEREN
DWBNCENT > T LT o RETIE R, LA,
ERHICELTHIF-nEvw I SEL2E-TwS
ZEhEV, EFVEEIIBITAEY Y —-FROK
ERERO—DL LT "HKIELER T v 7 DOWFEDHE
% TREOEMES TAOBHFEMLE, RO
7238, %L OFRBERRNINERBRY — 2% FH
THEITICVWAWE ERATWS, I, HERTO
NELCRERL L IRRERZRHZALNL TV B,
O—1—+FTA4 MR ARVY =D T"EEHE
DBF LA A F8 BEEICH L TF 0L
T ZAOBMEL LTELLEY DT TWER,
FEELTHOb o b BVEick sy —FR &%
BULTRAESr T FATWZb b 2L EFGBED
DI ERITENHEIEAH, ,

IDEHINEZDE, BAEDEOERRENrL LY
F—FREFHLTWLREES ) », BEEET
Ery—FRERBAL TV DI ED L) ITT -
NERWTH A ) 2, REIZHZZ0-ERILIE
NERET - EC2A2FHEL2VWEEL VD, £V
7 —FROEOREEFTREL EDED TIORR
Phery-FREFEATLIERIEIH L LEDN
5o LL, #BEDLHICEyy —FRAZERT
BRERED Y P, NERBY - X2 HED VIR
Thr7wAYVy—PERELEHEL TV —F
REBULENMAZEBTES L) 2HIENHELTT
I OEBI»D Lz,

T/, REGHMES L LTEANOEMOMED

it

g

SIEEFIE Vol7 No.5(2005-9) @



ST %Té &LT%%&AE’J%@UEH@

Hihn —
Hajime TAKECHI
HERIREREREFFERIHRELDF

1 @b@

R i%(@#ﬁb%ﬂklé& %@ﬁAhib,E@&%#“&kﬁTb RE
EU&A&E®£LE@ﬁ@#ﬁ<&otU,ﬁ%#ﬁ% B EAHDH. BREORER
1EBESE/T (CGA ; comprehensive geriatric assessment) i, €0 X 9 ZIRBRICH LTEAMIC
%ﬁ%ﬁm,ﬁﬁ,%hﬁ,;ﬂ%,UNEUzy/7ﬁ&®%%ﬁﬁﬁﬁﬁ%iﬁbfﬁ@
BREEREELERL TV ELFTH L. NERRICL TOERNLE R TIEARIN,
FOEXFERENOOHS. 4%, BATERABBHEOMNIBEES, KEHKETF
mwﬁﬁﬁﬁaaéhcm<%®tmbné

; . L 2(5A@ﬁU45

%%%@ %&%&ﬁ@mwawomﬂi wwﬁﬁ%%uxwﬁEvvaU— 7
—V/#%wéﬁﬁkﬁhkﬁﬂlhbcwtkt%%ﬁﬁmbtﬁ%,ﬁw&vﬂtv%ﬁ
AMi%ﬁ%ﬂ“#&D@H%ﬁﬁL%f%é’t%?btl&#%%iot.%@%w%
EDE, TAYATEDL) BHR S H I P L) REEERTILIRLY, EOX) BHR
HE 5N B PREAATON, TOEERES F%%&%Ltb ARBEZERETHRVD 5
T LCHEEoCER.D B, BRASEEICEL—F, BEIERTEEELLTOAN
ERELNI ALV AROERIS I BV, IFEEFPRET L TIOMESEIFATRTSH 5.

E%%E%ﬁ@%ﬁ—Eszm;%&:&%ﬁhcwéﬁylfﬂ*bt ERBHB., €
NIT LB EERIELE LTRENEAZ O, OEBERERENHE, OQOL NHE, O
w2 @B, OBMNTTONE, OBVEREOETHY, HRHIEREIFCEFE, E
FEEOEEE 11 EE, BrEr@sTR 12BETho.Y 40, BROERRBTER
BAELSET A LR DOLEEL 5D BH 7, E%kﬁ%kﬂbﬂﬁébt6&é®30#
BEIER O FRIcH Ao T AT LREVES I 1 P HibE OEEHREREESD 5\ 1L QOL
(EE@@%&%L,ﬁ&%@ﬁﬁ%%ﬁ#étbﬂ@&%hﬁ%abaia@;o&77u
—FHUETHAH ) H. BREICIETHRC, — A= APEBOEFRERD, £ OEE

DEEZHRBLTWBEENS L RZITONS. f@%%&@ﬁ%%&%éﬁézbﬁ%%ﬁk
DEEERTFBID EET&%#,&?@E%%Twa EIREPLELRA.

T 3 @5$w&cabtig

WWL,%é%%®;&%%kLLmnbtw %m@zw%@i TW%@M%%“
Rz, BHICHIREERMHREESH D, od NBERESHTH L LD ICHICIRERS
Wek%ESH LTV ZLT, FOBEL CHHERENRLTEZ ST, H2, BEE

Vol.41 No.10 2005 Zrlvw7 931



OHEEFSEEIORBE RBLICL DEERY ) F—Y 3 YRR BRREOGME
EMOT VYV ETolk. BEHETEVAMCESTERECE™ID 50T, 0L DIRE
IR AN - mEY - BEHoRRE, BREICEESORM - NMET-CARERBHIC
BEZUFKROTHS.Y 500 LT, FAOEERE  HALARZETAILICIA
AOFKRCHYBURIAE LB 25 3B L. COFFOHE, BRE W) PPERRER
BAH o 72A, AADEEFE  BEZAWETORMFHNEZREORLETH HLEITE
v, [QOL#E 24413, 56—, MEOIIAZ2ME) L VIHIRATLHS. HELZ L
WCBABD, BOHIRZZITAD, CHbODAF VAT EEDLSJEEHEIERFLTE.™

Pk, FIERAZBELTCCCALERERSRTELD, CGA L) ZETEMAMICY
DL HMBEIPEFEEINLTHA) 2. 5F CORETE, AREHOED, AkHEOEM,
W AFTOBA, QOL oimt, WMEH O, ADL (activities of daily living ; B & 4&EHEIE)
DOHE, BrEOR TR EPTHREENTVAS.Y CCGA THATAAHEELHDTRTLELD
X9 gk, B GELN, AAMAEREIT 5N 5. TADL (instrumental ADL ; FERY
ADL)® QOL 2 X3 BEHTHH D M - LENTHH D, EENICKT > TRRLZ.
ADL OFHfis — FTh BN —L A V57 v 7 AL BAREEFMO 720 OWETRES/IXE S
HBEEFM A — VD XA, FRFNOFMBEE IS L CEHEY — FPIEET 5.2 Fved
KRB, MIEREOTHEZL CHEY 2 DDEEY, FWENLZEPNETDHA.

TR, EBICED L) nEBBIN LT CCA ZTH ZeERATHA ) . BETIENS
WEEENE BRULOEHETDH, ~ATTRICHESEE L Z-o TwB N3P 2w £
DL BEBET ST COA 275 S LW, HNEE2 5 LELVES S . COA R I Bb
BWESIERRBERE LCIAERRZHE S TR EIDPIE ATy IREZIBEWRETDHS
3 NEEROENERIZT IICCCA THAH.DFVHE—~0, H 0 idH4 2EEHRERI
Lo TMOPDERFEITIZELICID, FOFEHED ADLR QOLOKT 2K E, RILT 5
SEDHIREEND, HHVIIENZ L TRAEREERTIOPHLWEBRLNIBEHEIRD
CREWRRELEATHAI.FDLI) RERBIHNLTEDL ) ZBSLETH B, ZAMIC
BETHITEMNCGA TH Y, F2h 5 CGA 211 BRI T— VBT ERATRLTHA ).

CGA ZHEATABEE L THAERBEEMI, HH, sk, RE- - FH, (71—

&1 CGATHET HIER

AN EITE
ADL(&£Z, A, M VEME, #17, BEBEEHREE) .
IADL(E Yy, T, 5, RELSH, £8THE FIYOMBLL
BEEE, SABRCEERSLPTVAHEOHE, RRELRL
E - LEMEE -
RaniEEE (GO, R, HWhAil)
Wy oE, B QOL
AR _
EARERE - 4E, RELOFERY), $—1—VV
RERAE, ML 0T, HNERBREOEE
0, HEAEBEELRE

Vol.41 No.10 2005 Tr/Av7 939



el -

I

v o Iy, ¢

DEEIZH TP HBRTE L. 7, EETON %#k@ﬁ?%%#@@ﬁk%&%
FRNENOBESEICELVIHEZ T ) HEFE VD NEFLLTHEHERDOIFHZZ
LRERTHA.

7 CGA (Da‘%ﬁm o

CGA 2B ENITOIIE, FFHl»roHT C < BEA DFRER «@@%kﬁmk DOWTDE
EARULETH L. TAE, BE - HIET, B - R, et A OBE) AR EHNE
T FAEICOVWTOMBRERNERBCEETHS. B AL OMEEHME (2015 4
DEWBEMNE| KT EDOONTVAE LI, LB DB RENETITELE ) BTV LRAE
%Tw«@%@#ﬁhfw<a%ﬁéh<EA®;ML&toT%A7&4A@WﬂLw%
Oﬁﬁﬁﬁﬁﬁﬁ.mﬂr@%ﬁ,Kk@ﬁm@&k@ﬁﬁ&t@@%@ka§ﬂ%§$#
i%w@f,J<ﬁ$%&z7U—:VﬁT%HWDWE%%E#K¢é:&ﬁﬁ%%#%L
N2 Was, FA R T T { ETRENEFNOBEL RIS VTR ERTE & 3T IS OFAM & O
DENH L. RAECMHICIRROBCE wEmAEL (ko TL BBENE VDT, RAMO
BHORPTZ LB TERW.

FOMOBREICOVT S, FlLTER  ERBETISHERE EELCHELAMEOH I L ABET
o) N E Y, SELPEAM, HALE ERANENRIICLAEE, HROIEPES
5 ORE R EARR PR G. EEITOW TSRS LRl 20 B M OB, BREER -
ﬁ%uﬁbéﬁ&f®x9v7#wL@,@mﬁ,%ﬁﬁ MR SE L O R B & EARRR
SICET A MEEBOLESH L. 5T L ORI, EpsE R 7 DR EDE R R ARR
ohEREPTHTTLRLECRY — Y Y VT — » BE L AS R ET v. CGA X2 DATE]
(assessment) D& 1) FE S EE /IS, SO REREEI AN BB TOERIITHLNLL
&5, am%$%@é§@t¢&amof%ﬁ;fi&m
(mA#ﬁﬁtbLi %o%h%ﬂwﬁﬁ%#wézﬁi&wb 30 % ~1ﬁﬁkﬁ®%
WIEFRBE) 2B T AR Y b ETRTTILEDR. LaL, FNCEHDLEAT v 7T
rLTikd AR, %ﬂ%h@ﬁﬁ%tﬁﬂﬁ¥%ﬁoc,kﬁm@ﬁﬁﬁ&%tﬁﬂﬂ%ﬂ
D, fﬂfﬂ@EMEE®%oE%%+ﬁﬂé k#Z%L%%(ﬁAi“#DV(< &
5 EIADTAFERPD LLE. WIcEH & CCARRIUTAHID , HrEREGNTR
xﬁ&b%ﬁA@ﬁiéﬂﬁb””LTW(ﬁWﬂdtE%Td#k@f%é A1 O
EEOHHPT, CGADPEE LWETEILE CRBLEBELTWLZEEZHFL RS,

1) a)/NEFIS, BAREMALEE, 127, 1820(2002) 5 D) TEACES, AZEs$, 37, 859(2000).

9) ANERBIIS, "EREOEEERETES 4 ¥, EEEBE, =R, 1999, p.o

3) a) BT, Rt —, EESE, 38, 803(2004) ; D) EAEEEARR, HACPIRSEAMEE, 93, 2501(2004).

0 BEFT, BAREM4HERE 127, 1823(2002).

5) a) TAKIESR, PEE—, Geiatric Med. 36, 586(1998) ; b) Yamada Y. IkegamiN. Geriarr. Gerontol. Int., 3, 236(2003) ;
o) MR, BAREMKMNR, 127, 1860( (2002).

6) ®# —, HEEE 41, 153(2004).

Vol.41 No.10 2005 IJTFANET 941



2038 LETTERS TO THE EDITOR

NOVEMBER 2005-VOL. 53, NO. 11 JAGS

implications of the change of each of these two parameters
in older subjects without cardiovascular disease, it can be
hypothesized that exercise training improves functional
cardiovascular capacity and vagal/sympathetic balance and
that this effect is proportional to an improvement in lung
ventilation. Future researches should investigate the signif-
icance of this correlation.
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ETIDRONATE AMELIORATES PAINFUL SOFT-
TISSUE CALCIFICATION IN WERNER SYNDROME

To the Editor: Bisphosphonates, chemical compounds
widely used as antiosteoporotic agents, were originally
brought into clinical practice to treat ectopic calcification.’
Their application for this purpose has been almost for-
gotten because the therapeutic dose may also affect nor-
mal bone formation. Here, we report that etidronate, a
first-generation bisphosphonate, ameliorated soft-tissue
calcification and improved performance in a patient
with progeroid Werner syndrome without apparent ad-
verse effects.

A 47-year-old woman visited our hospital because of
intolerable pain in the left knuckle, bilateral elbows, and
ankles. She had graying and loss of hair, peripheral soft
tissue atrophy, a skin ulcer on the right ankle, marked in-
sulin resistance, and a history of cataract at the age of 30.
Werner syndrome was suspected; peripheral blood deoxy-
ribonucleic acid (DNA) analysis confirmed homozygous
type 4 mutations in the causative WRN helicase gene.”

Pain in the left knuckle was due to a hard subcutaneous
nodule (Figure 1, left panel), which turned out to be an
ectopic calcification (Figure 1, middle panel). Similar cal-
cification was also found in the elbows and Achilles ten-
dons; all of them coincided with the positions of pain. Her
hands, elbows, and left ankle were free of ulcers. X-rays of
the lumbar and thoracic spines showed no sign of os-
teoporosis. Serum calcium, phosphorus, alkaline phospha-
tase, and parathyroid hormone were in the normal range.

The patient could hardly clench her left fist or walk
more than 1m because of pain in the knuckle and ankles.
Etidronate at a dose of 20 mg/kg per day was started orally
in an attempt to suppress the ectopic calcification.

Clinical symptoms improved dramatically after 3
months of treatment. She was now able to walk for more
than 6 m, was free of pain in the elbows, and felt remark-
ably less pain in her knuckle. The size of the nodule became
smaller (Figure 1, right panel), indicating the effectiveness
of etidronate in reversing calcification. No adverse effects
were described at this point, but etidronate was stopped to
avoid possible inhibition of bone formation.

Bisphosphonates, first synthesized in the 1860s, was
originally used in industry to prevent scaling or precipita-
tion of calcium carbonate.! Their biological effect of in-
hibiting ectopic calcification in vivo, as inspired by the
structural similarity to inorganic pyrophosphate, was ini-
tially reported in 1968, but clinical use of bisphosphonates
for this purpose has not developed further, because they also
interfere with mineralization of normal bone. Instead, they
are now established as drugs against osteoporosis because
of their property of preventing bone resorption when given
at lower doses.

Werner syndrome, an autosomal recessively inherited
progeroid disorder caused by homologous mutations in a
RecQ family DNA helicase, often accompanies soft-tissue
calcification for unknown reasons.*> It can be asympto-
matic but often results in severe pain and may promote skin
ulcer formation. These symptoms limit patients’ daily ac-
tivity, threaten their quality of life, and facilitate develop-
ment of overt diabetes mellitus due to inactivity on the base
of insulin resistance.



