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HEE Werner TEMEFED IS A4 K74

BPERE A &

CAl

B # Werner EfEH (WS) 1, HD7Z20 B HARNCTREREORE Y, WAL EOREW#E IS
MREIETH A, Rec QB DNAANY X —2% 23— K352 WRNBIZTOZLRICE WV RAET 5. BEMDFE
R 2 OFALBBEAIL L, BERRR BRI R, MIEREIES & & 072012 40 @RI TRET 5 &
ZZHoNTE. —7F, HEOWRETIE, ZOHFMGAEREMENCHLIEITRENTVS.

TAHETIX, 1984 4RI WS OB WO TH & AWER SN7zAS, MBI b2 ), BEOEERER
TWRHEOUETIIERIN LD o7, FITHAE, WSORMBM L BB EHT L2012, £ENERA
HREERIT, TORBICHEDEBWRIEZYLET L. L vk, #icTd w2k
TEXLILRFMWE LTHER SN, EEMEEEZOMmoMEE, SETEEREO=ZREHICL VHBR IS
FEMEEIIE, RENTEEE, WATEE AR, R 0% - MALE 223 E S, T L AR & Ok
BRI, Z L CRRERI G ENS. 5IC, B EIFIENS 7 ¥ L ABEOAIKLIE WS IZFERED
EWEALTH Y, WA X IR 21T 28T, BB CHBATEETH 5.

WS R BEEI LV LS, WHhWAEIEFT YA LNRVOEWEREDFEN L TV,
ZFOXIh, AHAL K4 0Tk, ThETIATbNRZIER - IEEMES X OERIHE 2 40, BRI
PR B e, BIIRTEALRE, FeRgisss, EUIEE 2 &, WS OFRICE D B T B2 G 0HE DR & 3 N Tf

®EEZONDHEBEEERA L.
RBIETFHT ) VIOV THHBL TV B,

51T, BEFKR-LOBKEMA, HATRILEINEHE - FEOR
DFBWIEHE L BT A R 74 > OWEHA, WS DR

TR & WY REEOFER, L TESBROWERHICHET S 2257 5.
Key words : Werner JEfEHRE, H85E, Wi, 7% L AAIKL, BFEE

iEL®IC

Werner JEfE#E (Werner syndrome) &, #4744t
kgt imTd 5. BEHIREIS, ANBERHE,
BT L, FEERMICILRT B2’ LX) IR
AHWEREET L2 NS “BBE LHEhD. Z
NFE TR THE SN BED 6~8HAHARANE,
EOENZBWTRIEHEOHWIRETL H S, —4,
REEBIL [BADEARRT V] E o ThH, BHEDTHR
SISV E, B2 "BE L LTHROIT ozl
Mz b2, F72, FRMBCEEEEZ S0 LT,
WEO W bbb FEMEEREE CIde <, JERE
P “WIE" A%\, X512, THR~EFzdh0E LT
RN OREEEEFITRL, FOEBRERICL > TR
BOEGTPHREAGOH (QOL) 2 KRE LS.

K. Yokote, M. Takemoto : THEKFAKF=Be R S0 78 Beil
iR K R

(HEE#E 2013 50 : 417-427)

TASETIE, 1984 4F 12 JF AL bR B ZEIEC X 5
Werner SEEREDZ W O F-51 EHMER S N, FIEEOH
fRICKE CEBRL 722, 1996 41213, AR K@ ix
T & LT8FGMAK FICHTET 5 RecQ I DNA AN Y
r— A WRN 28 &Y, Milgss L NV ToO5EH
ZLUCHEREL:. BEDHRANRREIHEIN TR
W OO, ARIEBEH ORI 5 E O & PHE I3
BIEHEOWMEIIHRE, @Y 2R AZAT 2 ILEE
DOFMGEEITTZENREE O L5 NIED T
b, TR LT, HREENA K 50O BEDHAE
L, EOXIEREZEREL, Wkl EmER->TWS
DO, MRIZ o 7ZHAILB LRI b ) EiE S h
TZhhol., ZLT, Werner JEMEBEDIE L Wi %
ZAF B Z e, SERICTE L BB 2T E N S A A
THILEHEEING.

COL)BEROD L, JEASEFHERT R I 4
EHEB TR EEEOMKICLY, OAEXRLE®
Werner JEfEHFRE OEB LR T 2, QFBIEIE L
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TR TR T WBWEMEZEL, QOAFEBREIT
?én%®%$%kﬁéﬁmﬂ%ﬁ5 L) HERH
F, PR 21~23 E D EF 3T 72 ) F AL - BFSE 08T
b, FEEGEREOUGETIRZ W2 SLBHRATA F o4
YAMER ENBICE Y. T2 TlE, FoOMELE BN
L7zwa,

FERFF DR DOESE

Werner 3 % #£ 1%, 1904 412 F 4 v @ )R F} E Otto
Werner (2 & 0, [REHEZ £ 9 HNBEOIER] & L TH)
B THE SN, 1960 41812 Epstein & O WG /Y 72 Meid
2RET, BRMBROMEL LIk PEfLETVELTD
WALARFE SN, BREEASEEEERNEZINS 2 L
DI SN TW72AS, 1990 A0S A Y, EBMNITIZ LD
88 et Rl (8pl2) BT DY, W\ CHMTH
fFELTDNANY r—Z% 23— K35 WRN 3 &
s 508, MR 1,200 SEBIOfENT S, WS B
D 60% UENRHRATH LI EATRENTWEY. &
T3 EMEREICOWTCIE, BEERESE (RWE) 25 EE%R
OFME L 1ZIZH CEIATIAEL, o, EREOE g
m@,$&%%&k@%&@%#,#ﬁﬂ%&%ﬁu%
ms5ZEHEHMTRE LTHEINRTWEY, /2,
MENBCBT 2 —HREFMEFL L L85 FRE&D
5, BHERADIZIZ100 A2 1 AH WRN EZTEROAN
TUEERTH D LEBINTNEYY,

Werner FEMHRE D B HIRES 22 52 8 MAAE Ml i, 1
WHE I L CHRFGPENY. EALER 2 T,
JRAAPI2MAB-TO TV T v EEOBEIMNAA % 72057,
R 2 OSEREHOMPICBIT 2 EA G5
ICED, WS OREIMSMIEL EBICL RIS
ZEDRBENT VS,

O, AT, RET Y Yk ¥ KF D Oshima,

Werner

Martin 52X ), BRI EEIMER SN TV BT (&
% F1). TIENIBIF B Werner Ji i FE o 35 I 5k i

&Lfi,wM$~r$é%i@ﬁ$W%/xﬁW%
RERAIZEIE (RIEHMRIER) X 22 HoTF51& (D
T, [H# Mﬁﬁjk%)#ﬁméntﬁﬂﬁ% %2),
FOBOUENIZ R L, BOEDMZEDEARLLEEICBIT S

BEOERBIIKMINTI 2do .

TEMREF DM EEWFT DRRE

ZZTHA L, Werner SEBERE IS T 2 E4EOHFFE D
A Z L A3, —RERICHHELr2IELLZD
M%%<L&®T%é§ﬁ@®mw LI AE DR ST &
BHRTA NI e E HIEL, PR 21 4FEE X ) 4

Werner

HAZEEZFRMRE 50%4%5 (2013:7)

D 200 RN L DI BEDZHFHC 6921 MO—RT ¥ 7 —
FREZ AT L2, FOME, 31648 (457%) O bl
KEINE, SETHZICI96EB O WS BE FHLEL
M NSO ZIRT v — MR ERL, 9 b
196 FEBNZ DN THE S N7 FEM 2 AR RICED &, IF
ICHE OB VBRI OWT, ZOREFRERE L7
(D). 2o BEWER WWANE, KFOZE
i, BBIRCPHIE, TR, BRESR L, BRoBlik
HETFEEEZ ONTEERIE, Wi biEeEZWisl
0)9%UU\L61§E&>B%LZ>Ck?bi‘ﬁi‘f)‘of:“”. —7J, Zh
5OERIE, EMOFBICL > TEOFEEDHENLER
ENI B0, lb%ﬁm#O%ﬁtﬁﬁwLMﬁE%
LEZ N 2T, Werner SEMEEE CTHEIIZED
LMD T F L AREORKMEAHIRILIZEER L THREN 2
To7z& A, HH X MM & i LA 72 92 KBl
DB 706 (76%) 27 F L ARAIKILSBEETH -
2. BEBICBIAEREONIIZED, ZOTFLA
MEAIRALIE, BKPE - BRREOWE D SENL - RAE E #
2N, SRIOBHERIIEDLIEEL. 2

st L, HEOEPNSOBRIEEICE TN T ERP
L7 YEBRIZOWTIE, AEGEFEORE L OREHE
CEELZHMAETHLH00, HE[EIPEDOLNTE LT,
TR THEDO LN TV RN D, EEOH
EBBDT R U4BEIBTHo7. D720, EI”‘"’§"
WZBIT 2 EHEIMERW & E 2, SROBHEENS
HFL ZDEHIZLTHETE N7 Werner F@ﬁ?@
TWFEHEEZ L2 ITIRT.

FEMREOH L VL BEEZE

S OLETTIX, EEFMEOKEIIKOE [IHZHE
| IBIAKEHOZ YA GET 5 L LI, HHE
BB AA SIS L THSER 21T - 72, “#z
%ﬁﬁ DEICHTRHEINHB DS, WETS
NN E I TOMH) TH 5.

1) T

BEIERIZB VT, BEHEFE IO 282 THRD LN
%%%ﬁ%i%&%kbn

OREZHEEZE : HZkkiEo [REHER] %,
&b BRI F?%ﬁ% AL (H%, RERE)INE
MRETE Lz, BEROENIIOWTIEEBRDR IO LR

WL D ASZRPTREIBRE IN T LAV D RV
ZEns, IEMISHEEZENS 2 0E805H 5.

QAWK : TANRE] X, SROFAIZB N CTHEEE
Bl 96% CTHMPEICED S22 &b, THRRE
B JEFEER L7z, 30 5K F CITH IR ISR AN AT R

Werner
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F 1 Werner JEMEREAEEZWHERNIC B

VF B R OBtk OCiK 4 £ 0 51D

T Btk (%) A (%)
1 REvEs (H%, 7o) 98.2 92.1
2 FAANEE (M) 100 (96) 55.0
3 EEo%EAL
B2 8 D FE 975 887
5 876 91
IR PHIK 924 746
TR 90.6 66.1
RO 82.1 72.3
Z Dol
1 ISR T (Tof 1K) 38.1 785

2 EEE, RAE

3 FHHOMH

4 BRREEH

5 HOEEREORY (BHERE)
6 FEACHRE

8 JEWLNT

9 WILE

10 FHNCEN 2 BhIRAEAL
i H 2
Jipis 2
BeUE F 72O R g
PHZEE B IR A Lo

11 TEERESE

12 IfRRAE S

13 7F L AEOAIKAL

14 Riyerio s

15 fn s

S UM 1583+86 cm
#ZPE 1485+86 cm
fhdE Gt 453+83 kg
7P 377+83 kg

87.5 85.9
95.5 88.1
65 (22.0) 46.9
62.2 84.1
FEHAEIR 65
PR 55.7
470 71.6

& LDL-C Mg 227
& TG I 314
{X HDL-C Iiifg 7.7

437 49.2

259 774

1.1 76.3

2.7 75.7

10.3 76.3

173 72.3

29.7 81.9

430 50.8

76 519
14 SEFICTHI5E
47 JEBITHEAT

LN HEE, EAIZWO—DICRIERIEZ BT 5 R E
Th5b.

QBzIE OZEH - WAL, HBTEEGEK - [BE 0ZA4L]
IZ2WTH L) HRIIC TEIRRPHIKES] LRk 7.
Werner JEMEHRE T, RIBOEIRRLPHIL A S EH S
NEBITT AWM RE WD, BWICLELRZTT
E7e <, B OIRE OFPEC R E % FEICBlgE T 5 2 &
M EDEEL 2 5.

@O AR (7% L ABE) © Werner fEf5
MBI, T TS, N, BBIOREZ, LIFL
XL 5O IR DKL Z LS. T F L A
WL AKALEE T 2%, FOMWE I AREREEDI O
BTICRONL T F LV ARAIKILE RS, W, 7XL

AMEDOMENAIRALIZ T F L ARIER 7 F L A A 4 56
FER R, T HR L AR OMBICED SNED. Tz,
AIRALERE ST W7 5 L ABESELFICBIT S
T, TEEOHIROMFBE, 7F L ARMNETRREICE
VB AR O T R b=V AL, EDOBICAL B
HWEL (endochondral ossification) (2& > THAL %
ZEIREN, WDhWBLT XL ARAIKILE TR Y.
BT L, Werner SEEREICBIT 5 7 F L AKX
ALAZ % F8 1 2> D IR P Tl e %50 < BB S, “KImER
EdFRJIN AR TR L, NEGBEHD/ O BE
OAKAL LTS IR 5. AEGER BT 5 Rtk
FIRALDO B IR 7225, IR/ ITIC B % Na-Pi
AR Pit-1 OMFFH OGS/ N TH 52,
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SHOLEFHET, 75V ARAIKIZOWT DR
3% & N7z Werner JiE 15 #F # € 92 5E ] @ 9 % 70 #
(76.1%) \ZHIKALE D, ZHOIEAIKILIKE & ¥
IR T R = A/ VRN 11 Ml L T B G A WSW SN ) (Y =W e
RU7z —0, ZBESTERRFEIHFNC BT, 2004
AE~2005 42T & A R F 7 1R BTN 2 1T 5 72
Werner SEfERE T 72w EE 228 B 456 /£ o Hifl X B
TIE, 7F LV ABICBT 2 5HRAIKLIE 4 2 (0.88%)

®2 vVl —EFERBNEE 2012 £ Ok 4 X
D 5IH)

L ETHE (10 FLE 40 F T THIR)
REMEEZE (B, RELY)

FINEE ()

PR OZERE - WAL GBIRCHHIESS), AR K
RO AL (7 F L AR

SRR

. EEORE (hAEW LbAhHE)

. ZOMofEs iR

IS

LoHE, BREACH S
2. BOERLR EOE (BHIRIES)
3. FE LB AENENSS X 72 IR
4. MURHSUS
5. FANCHN 2 BIREAL (POOE, CREZESE)
6. FEUEVEVEIRBERRIRT
7. RS RN ORI
I EfaZER
EAWIRES
Mg - EEMBEOST. b LAIF 3 DL Lo BB,
BIAFERZHDD DD,

BRwv o BB 1, 2102 TEEBES T OMmoB b, S
220 k.

el WS TIIAK T 2RO w2 Ep% v, Ak
B L TR TH 5 2 A%\,

HAZEEZFRMRE 50%4%5 (2013:7)

WCLAROSNHh o7z WETORKE, Hil X e
TOE S22 cm Rl 7225 &R 2 1 0 2 wha K
A2 oLl (BEO/NS 253 HRL, K1A), @RS
P32 cm DL CHEE &k & Rz v AIKAL (BT
KERSEHAEAIKIL, K1B), F723Q@7 %L ABEE
BRI & 20 2R CTIREEFR I b 72 B KA IR L (1K1
C) DFAED, Werner SEEHZRET 2R TH D,
AREEBICHMN 2 AIRILE L CBIIEICHAANS Z
EVEREEZ B

7 ¥ L Ao X Mk, aEoLr v by
ViR AT AR THNTHITTEETH ), REED
BEbON DA IIEBIICHRE T 5 Z LA I NS,
72720, BEIEEOLEE LKL T 23
HELHY, HBOH L WAt Werner JEBEREIZFEL
WERT F 72 3B/ EMEIC L > TR S b 2 b
23 Lw.

GREREH NS OOFRITH L, B LIl
L7z ) ICRZ B985 [REREER] LS55
RO E D 96% LEVEERZR L2720, HBH
HHEDP S| X T TEEMBEICED 7.

A ORE  AEBERI IR S SR
DEFIZOWTIE, [HFEORE (MAREV L) |
CRLIRL. BN AEFETHY, —EHwTBL I
DWEWICEREEZ OGNS, 20k, BEOTKREZE
TEBEOEFRY TN 2RI O K — 2= LI
L Twb (http//www.m.chiba-u.ac.jp/class/clin-cell
biol/werner/index.html).

2) ZofoBE

ZOMOBBEICE L T, &EMEOMELZF, H
DWREORIHA 2 N—2 L LT, ZOBEROE VIR
WCEAHI L7 TE O, Rl & MPRERES ] ~ei

S

1 Werner JEBREIC GRS 2 7 F L ZABEAIKALO MR 72 Bl X MR CCiR4 X 0 51H)
A, FEIBAIRAL © 2 cm LT /NS A RALDBRAFAES B (RO /N S Lo EifAIRAL) .
B. ZHEIRAIRAL 2 cm @R B AIRILDHEAES B (AT S iR L) .
C. KIRRAIRAL . 7 F L AR IR, £ (130B) DX ) IR 2 AKIEAILHHICHFET 5.



HESE Werner JEEBEOBWTA K54 &~

FH9s%L, XEOEELH L. FLEEEEICOWT
[HEZWrikiEclx, HICMHEIE LTRRs L Twizos,
RIEGERCEPEENE L, BB OEGTRICOERE
535720, 40 ZoMmofE 12Nz 7z, Werner
SEGERRE T, BUHROE, SRER SO MIERESE
955 R HUCIRIBNE 70 &0 B0 70 DRSS PR 28 A5 4E 20 © B
T 5720, MEREMCBWTIZEMW A ) —=v 7
VUETH 5. WHOMPBEAEEL 4 BB oh, DIET
DG T 2 L WEPMET LTz [R5
BREEAL | (B LT, RS E B R RS B M B R A
ALIEDFIESE AT R TDH - 2. Werner JEMERE 2130
RIFOEPED % <, BEBEE ORI O FEN: D Bz
B, HEO7+0 =7y 7I2BWT, Bmry»oEn
GEIIRTELOMAITEF L .

3) MfnTAER

Sz [EETER] L LT, #fETHREDOHEH
rMZ 7z, REBOEINE % 5 WRN #IZT1E, RecQ
O DNAANY H—F¥E2a—FL, ZoOEHAE, 2488
D DNANY v 7 A% 1RSI L, 1518, HE M
Az, BB R SICEEREEE RTINS, THAT
ORFALIZOEG T2 2 EHMEINTVEY, ZhF
T2, SR TOMEU EOERIHESHh, F &
YABE, AT ITA T TER, TV—AY T MERE
EVHAH. INOLOERIMIIAN) D —E N XA, V285
T WRN @15 T OFk 4 % ERALIAHTE L TV 525, Werner
SEERERF OMR (RIUPR) 1213213y —eshs. £
BOFAL - FHEHEERICH S 2R B R nwZ &b,
RFEMEREIZ WRN AN ) — P Ose 4 MRE 1 X ) ¥
ETBHEEZON, ThLDEREE - MIEFOERE
YR CKmHBTOBRITY 7T Ve RETHI LIS
EBLHHINTV S, BUE, TRRFEFZIRIE R
2R CENOW L OhORERIZE VT, EDTA #RILIZ
B FEMMEHW2FA L2 by =22 AR PCR &
WD EIEETZWAWEETH 5. BRZWIC X 0 AE
BEREASR K Beb N B AT, ST O FE A%
INs.

4) WO FIH

4Rl DA TId Werner SEMERE & € S 7z B 196
FEFNZ DOV T EMIBEORGEEZ G L2, 20—,
RFEMERE T2V — i NN BT B &8l o Btk /B k5
RO N TR, ZD720, TRZENOMBEDRE
REREZERT LI EIITERD» o2 LT,
INF TOFERRE L Werner SEBEHEDZIRICHED - T
M OREBRICE DS, QTR EMENETH LL
30U LOFEEMBEICNA CTRIZTERZADDL DD
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Z (HEER ], QFEE#MEN 1, 2.12A, FEMBERZ
DWDOEEN S 2OV EERH B 0% [BEWHI] &g
D7z, EHIT, TNETOBHREID L O E 5
5, Werner SEfEREICIE, @, HMBETZEDLVWE
EZ oNiztz, BAREIC O W TIERMIETH S5 2
ENL W LRl LCRIL 72,

BHIEL TDBEEE

Werner JEMERE X, € OMGEEDIRIEL OO, B
iR T OIEHE, A PHRE ISR 3 2 HEFEA TR E 22 5.
FRAEMHEL, FRBPLIRE G 2612 X )
SN B EIRGEILAE, VU DORZE RS, % L CEMEE T
5. FREGRIEABDPD R0, HFERLHRE
T 55 v 7 AMEBGABIE I N E TEBINTES
T, wbhWws ‘TUFVALNILOEW EETEIH
AL Twhv, 20X ZREoOH, SRIONA K54
VT, FERERRSE, RRRHITSE O B R 2 I L
INSOEBHEICDOWT, ZOME X OEMMEEW
EEZONDEREEZHAL TS, UTIZZ0H%
Y.

1) B - DR AR

Werner i 5 fE 3 T A BB 5 2 &0 L 9 <, 40~
70% DIEFIAT 35~40 % TORNIZ A ¥ 2 V&P D
BRI 2 RIET 5 EME I N TV B9 20K X
KIZWSDTHRWAS, 4 VA Y ZHRED) iz
R 2RO, THERLEOREAVRIEZ ST W57,
AAEBERE N IBEIR I O B & 5 <, IfilH TNFo
DEAERT T4 RA T F L OBMERTRT I EHNA VR
VHEPEOREICEDL S EEZ SNEYY, v VR
) VB 212, BHBEOAL A YEHWTH
BIMFET Y PR =V O/LNLEVHEENL VT, —J
FT ) T FERNAMNE, BE, TT4 R M AA
VORBIENTHALIEREHME SIS TW
LW Fpe F 7)) DV FEEARTRRAT 5
BICx 3 5 ¥ 77+ 4 FEYL DPPIV HEZEY O H %)
P, SFICBREICBCTCEEI VA T VIEDRIEZ b 72
LFYZ EAHEINTVS.

Werner JEME#E X, WHHEICHLDL IV A5 0— )b
(LDLC) MER® MY 77U t54 F (TG) IffE, &L
TR 2 &0F5 2770, BIREIRE LR B 2 &P L
RFVIID, EFICEBEEZHEL, Bk e Ei
LI WZ R ERS, TV - VRTGRIGEEICE,
TREETROMH IR XN S, % LDLC IfiiE % ££ 9
SEBI DY A121X, Werner JEBEHE TR WEZOYA &
BICRA T F U DSE—BIRE R D,
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2) BYIRAEALAE

Werner JEfFEREIE, FREBBIRMEILEZ S22 LPT W
ERDPRTHHHE SN, FIOEBIREEIL, EEIEL
LA THRIEBEBEDO KRB 5NTWEY, 185
FEBI 2R R L LMEt Tk, e b aBiikgE (10.3%)
& PAZEMEBIIRIALIE (17.3%) OBHELE L, W%
27% 12k & F o722 TS BIIRTEL MR E o A #E\2
X DBEE 2RO, REERITTo72E T A, BRI,
BIE, RERFEL ZNENERELMHBEZRDLZ L
M5, BIREALOTHIZIZ, ZhSREREFODFERE
MPEREEZOND.

3) BV IEE

Werner JEEREDRLH DL~ TH Y, 6~26% DIE
BUZEBEDSTRE SN TV BY97, —f AT, T
BOWRE LT, Lt OF) LIELEM (WE) oF
G101 THHLDIIHR L, REBEHETIZLI: 19 &,
LB MR OB EAERCE . FEERMEE S L
T, EEREME, BRI, 5 RS E
Bl PNE, SANE, CEHREZ 2 G LTV,
T/, e MERERES E LT, BEENE D B IS A B
5. O TIIHIRBED S {, —REREIZRED,
WHRBYESALERE L D &L T WY, — AD-EIC
BB OBEEE G0 T 5L ENA (HEEE) 72
W52 LA LBVY, Werner JEBEBEDOBIRICH 72 o
T, ThooREREREEY FICE S, 5%
BB ERFETH LY. MUERMERLD, &
IR D B2 Rk SRR ORISR RE R E LA D S
iz, BRI RS N RS AR AR T o i
ey, BEOEGFHINELICEMRT2EEZLN
50,

4) BEIW B OihH & g B

Werner SEMEREL, DU ICEEMEO K EEE 2 55T
5. WBEEIZIE, MRS ORBRE, AR
LCHll KTV BRI~ OBERAM AR E W
&, R R R R O RBEHIER, RIKROBRFRE
LR R B T AIRALIZ & 5 B2 B S A ik~ o W B T
8, BT IRIGHAR O WA, KRS D 4 AR KT
2 & 2GR OEIE, BEIRIE DA PR BRI LR 2
AR MATRESE 7 &4 2 ZERPEG35%. MFFEEAL
&, TV AMEES, RBE, MBS, REEZ RO
MY RFTVIEICE S AN DY, RIEREEO BHIL,
JEIBICEBIRCPHHIRIE 2 R L3, ShoeiMEz 2
B ZE L 5 2 2%\, B OIFSERIE, %8
HIZEHE LE TR D WA LT b720, B2
ToHE, BHIIERLTORNEAL L.

HAZEEZFRMRE 50%4%5 (2013:7)

AFEGRE D BB BB T HR TR 728, IRAFIEHREE T L
L7230, BTG U THREERZERAT 5. RN
BEOERIL, BEEZIT WA EROKRE OB
LOMbH T 7 ) — K~ v OFE ) & iBEEAEE ES
LNHEDOMHTH Y, WENPERINIzOBIL, #E
MaEHCTAROBHEERELRFETAIZLOEHTH
5%,

KERBERLTOBM L7200, B EhIHIEE O
WO LT, AARHEE 2 ZE T 597, Werner
FEGERETIE, WM OKBOEML TV bH20, —K
BB R R T A IR, BT VI HEDS Y
s BOAKRMGEZMN)HEETEAWEREO L,
BEEET A, BESTAETLEMORM, M, b
WEWT I rOMEEE KL LTHWDD, REREET
DU DO RRY T &R RE B X O TR IR 0 ZEfiE A SR
LBz, WEITETR EEFHTICRRT L) BiF%
X THrHH™,

BRI S N7zl LI LIRSS . 79 A
PR ERRIC L 2 b 02k b % <, HTHHMOT Py ERW
RLEHERIIEETH LY. ABEBE R PR S B
TiX, MRSAWZC L BEY D) 27 v, T2, B
1t, B L L7258, BT, RBRZED 7T A
PR R HE R IC L 2 BGB ET 5. YR EED S
i, LIXLIEEMEOEER L &4 OMB»aEEs
505, EBOERRFIRSN TS, EMREEEREE
BB720121F, HWEIBOTH LRI LB L T&E 572
AVEHIIZEIRR L, B6i L 72 BRI A S MR 2 SR
T2, EHNRIRYIERD D D HA MR 2 D i
END. TRTOBEFIHT L THREEORG L E D
FTiE R, B, B, MR WK, ERe EoER
JERR MM R 2 S I HEICERET 5. iR
WCHEO LIRSS 2 B & 32, BRE2G2TICHE
RGBT 2546, —BINTHBE~ OB RIFT,
7T LREEERE AR & LIRS 2 IR 5™,

B, EOLI)BTEEHVLICEL, REBREDE
WZH72o T, BRRERE2 ELEFIREOYEIIE
HThH5A.

5) HHERE

W\EOBEIZL B L, Werner SEMREBEDEBEHIZZF DK
40% WZHHIBREZ AT 5™, — I, o BRI
SE VT HHES 2 KA SR 7 & DR I FE T 548, &
SEGRECIX MU AR, SFICTRICBWTEEL 2 )R
Wz, TR R E AL D B i R RS o
HEREDz0, THE2SBEHEZ & T SERZ L%
ZFRT VI & EBEDH LD AN v, HEEIZOW



HESE Werner JEEBEOBWTA K54 &~

TIE, MEBBEICEL L2 EF Y ADBERB L TRy
7280, BEOFHMBIEDEHRNA K I 4 V1o TTH
TENRYBEEZOENLY. B, RNEBEICEHLL
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2% X1 Diagnostic Criteria from International Registry of Werner Syndrome (SC#k 16 £ 0 51HH)

Cardinal signs and symptoms (onset over 10 years old)

[S2 I )

1. Cataracts (bilateral)
2. Charasteristic dermatological pathology

(tight skin, atrophic skin, pigmentary alterations, ulceration, hyperkeratosis, regional subcutaneous atrophy)
and characteristic facies (‘bird’ facies)

. Short stature
. Parental consanguinity (3rd cousin or greater) or affected sibling
. Premature graying and/or thinning of scalp hair

6. Positive 24-hour urinary hyaluronic acid test (when available)

Further signs and symptoms

—
(=]

—

© 00 N O Ul WD

. Diabetes mellitus

. Hypogonadism (secondary sexual underdevelopment, diminished fertility, testicular or ovarian atrophy)
. Osteoporosis

. Osteosclerosis of distal phalanges of fingers and/or toes (x-ray diagnosis)

. Soft tissue calcification

. Evidence of premature atherosclerosis (e.g. history of myocardial infarction)

. Mesenchymal neoplasms, rare neoplasms or multiple neoplasms

. Voice changes (high-pitched, squeaky, or hoarse voice)

. Positive 24-hour urinary hyaluronic acid test (when available)

. Flat feet

Definite: All the cardinal signs and two further signs,

Probable: The first three cardinal signs and any two others,

Possible: Either cataracts or dermatological alterations and any four others,

Exclusion: onset of signs and symtoms before adolescence

(except stature, since current data on pre-Adolescent growth patterns are inadequate).

e

K2 Uz VF—JERREOZHIOTH &

(LA R RRILHE, SO 2 & D 5 1H) x  m

L %M 10 KL 40 F F CHBD)

L RS (A%, A L) type analyses of the Werner’s syndrome gene based on
2. FIPRE its genomic structure: genetic epidemiology in the Japa-
3. BEM 0%, WAL E 72 EBIE nese population. Hum Gent 1997; 100: 123-130.
I 2Dk e iR 2) EAERE BV E VAR R A SR I
9. G E R O 3) YuCE, Oshima J, Fu YH, Wijsman EM, Hisama F, Alisch
3. H ORI R, et al: Positional cloning of the Werner’s syndrome
4 BOERL EORAED gene. Science l9§6: 2_72: 258j262.
5. FE[RALEEEE 4) T Vv —REREEOBW - BHEATA N T4 ¥ 2012 4R
6. FIC B 3 B www.m.chiba-u.jp/class/clin-cellbiol/werner/index.html
7 e 7ouT YRR 5) Werner CW.O. Uber Katarakt in Verbindung mit
8. Ik Sclerodermie. Inaug. Dissert. Kiel. 1904.
6) Epstein CJ, Martin GM, Schultz AL, Motulsky AG:
I 2 T A3 i 00 53 2l O T Werner syndrome: A review of its symptomatology,
MEEF IoLTtIn22lE I02o8 10 natural history, pathologic features, genetics and rela-

Bl To2o: T o220l F

(&) more) 1966; 45: 197-221.

DR OEMICEY, FHOERRS IR, 7) Goto M, Rubenstein M, Weber J, Woods K, Drayna D: Ge-
2 FHEE, §OERRENDY, FHRTFENE . netic linkage of Werner’s syndrome to five markers on
¥ 7 N BEA MR TR T2 A LD, 1 chromosome 8. Nature 1992; 355: 735-738.

VA OBREIEEIED 2 AL, 8) Goto M, Miller R, Ishikawa Y, Sugano H: Excess of rare
D HELE M O e AR ICHEIE (YA 7)) & EH cancers in Werner syndrome (adult progeria). Cancer
FECRD 5. Epidemiol Biomarkers Prev 1996; 5: 239-246.

V3 BEINE, MHERIE, HURIRIEE 7 & A A b 9) Satoh M, Imai M, Sugimoto M, Goto M, Furuichi Y:

352

LDH 5.

1) Matsumoto T, Imamura O, Yamabe Y, Kuromitsu J,
Tokutake Y, Shimamoto A, et al: Mutation and haplo-

tionship to the natural aging process. Medicine (Balti-



10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

27)

HESE Werner JEEBEOBWTA K54 &~

Prevalence of Werner’s syndrome heterozygotes in Ja-
pan. Lancet 1999; 353: 1766.

Goto M, Imamura O, Kuromitsu J, Matsumoto T,
Yamabe Y, Tokutake Y, et al: Analysis of helicase gene
mutations in Japanese Werner's syndrome patients.
Hum Genet 1997; 99: 191-193.

Martin GM, Sprague CA, Epstein CJ: Replicative life-
span of cultivated human cells. Effects of donor’s age, tis-
sue, and genotype. Lab Invest 1970; 23: 86—92.

Tokunaga M, Futami T, Wakamatsu E, Endo M,
Yosizawa Z: Werner's syndrome as hyaluronuria. Clin
Chim Acta 1975; 62: 89-96.

Tanabe M, Goto M: Elevation of serum hyaluronan level
in Werner’s syndrome. Gerontology 2001; 47: 77-81.
Kanzaki T, Murano S, Morisaki N, Saito Y, Yoshida S,
Wada M: Increased plasma fibronection in Werner syn-
drome. Lancet 1992; 339: 1244.

Goto M: Inflammaging (inflammation + aging): A driving
force for human aging based on an evolutionarily antago-
nistic pleiotropy theory? BioScience Trends 2008; 2: 218—
230.

7Y N YRR HEERIC & B Werner JE R E
BB SR AR — L R—  http://www.pathology.washingto
n.edu/research/werner/registry/diagnostic.html
Takemoto M, Mori S, Kuzuya M, Yoshimoto §,
Shimamoto A, Igarashi M, et al.: Diagnostic criteria for
Werner syndrome based on Japanese nationwide epide-
miological survey. Geriatr Gerontol Int 2013; 13 (2): 475—
481.

S SR A R BB 4 WA TR A s R FE
Werner JEMEEE O ¥R EBILHE & HRIEEHMERZ B E L7z
AERZE PR 21 AR RS - TR

LA R AT TR B A B A WA TR A s FE 3
Werner JEMERE O EICHR, HEIGSHER & HrHlEEE
OB HBE L-ZENRE Fl22~234FE ®RE
W&

Laroche M, Ricq G, Cantagrel A, Amigues JM, Mazieres
B: Bone and joint involvement in adults with Werner’s
syndrome. Rev Rhum Engl Ed 1997; 64: 843-846.

Gaetani SA, Ferraris AM, D'Agosta A: Case report 485:
Werner syndrome. Skeletal Radiol 1988; 17: 298-301.
Walton NP, Brammar T], Coleman NP: The muscu-
loskeletal manifestations of Werner’s syndrome. ] Bone
Joint Surg Br 2000; 82: 885-888.

Courville XF, Coe MP, Hecht P]J: Current concepts re-
view: noninsertional Achilles tendinopathy. Foot Ankle
Int 2009; 30: 1132-1142.

Irwin TA: Current concepts review: insertional achilles
tendinopathy. Foot Ankle Int 2010; 31: 933—-939.

Kraus R, Stahl JP, Meyer C, Pavlidis T, Alt V, Horas U,
et al: Frequency and effects of intratendinous and
peritendinous calcifications after open Achilles tendon
repair. Foot Ankle Int 2004; 25: 827-832.

Benjamin M, Rufai A, Ralphs JR: The mechanism of for-
mation of bony spurs (enthesophytes) in the achilles ten-
don. Arthritis Rheum 2000; 43: 576-583.

Honjo S, Yokote K, Fujimoto M, Takemoto M, Kobayashi
K, Maezawa Y, et al.: Clinical outcome and mechanism of
soft tissue calcification in Werner syndrome. Rejuvena-

28)

29)

30)

31)

32)

33)

34)

35)

36)

37)

38)

39)

40)

41)

50:425

tion Res 2008; 11: 809-819.

Michishita E, McCord RA, Berber E, Kioi M,
Padilla-Nash H, Damian M, et al: SIRT6 is a histone H3
lysine 9 deacetylase that modulates telomeric chromatin.
Nature 2008; 452: 492—-496.

Imura H, Nakao Y, Kuzuya H, Okamoto M, Okamoto M,
Yamada K: Clinical, endocrine and metabolic aspects of
the Werner syndrome compared with those of normal
aging. Adv Exp Med Biol 1985; 190: 171-185.

Goto M: Hierarchical deterioration of body systems in
Werner's syndrome: implications for normal ageing.
Mech Ageing Dev 1997; 98: 239-254.

Huang S, Lee L, Hanson NB, Lenaerts C, Hoehn H, Poot
M, et al: The spectrum of WRN mutations in Werner
syndrome patients. Hum Mutat 2006; 27: 558-567.
Kakehi T, Kuzuya H, Yoshimasa Y, Yamada K, Okamoto
M, Nishimura H, et al: Binding and tyrosine kinase ac-
tivities of the insulin receptor on Epstein-Barr virus
transformed lymphocytes from patients with Werner’s
syndrome. ] Gerontol 1988; 43: M40-M45.

Shima F, Ishida Y, Hotta K, Hagino H, Hozumi T, Shii K,
et al. Autophosphorylation of insulin receptor in a pa-
tient with Werner’s syndrome associated with insulin re-
sistant diabetes mellitus. Endocr J 1995; 42: 107-113.
Kausch C, Hamann A, Uphues I, Niendorf A,
Miiller-Wieland D, Joost HG, et al: Association of im-
paired phosphatidylinositol 3-kinase activity in GLUT1-
containing vesicles with malinsertion of glucose trans-
porters into the plasma membrane of fibroblasts from a
patient with severe insulin resistance and clinical fea-
tures of Werner syndrome. ] Clin Endocrinol Metab
2000; 85: 905-918.

Mori S, Murano S, Yokote K, Takemoto M, Asaumi S,
Take A, et al: Enhanced intra-abdominal visceral fat ac-
cumulation in patients with Werner's syndrome. Int J
Obes 2001; 25: 292-295.

Yokote K, Hara K, Mori S, Kadowaki T, Saito Y, Goto M,
et al: Dysadipocytokinemia in werner syndrome and its
recovery by treatment with pioglitazone. Diabetes Care
2004; 27: 2562-2563.

Field JB, Loube SD: Observations concerning the diabe-
tes mellitus associated with Werner's syndrome. Me-
tabolism 1960; 9: 118-124.

Honjo S, Yokote K, Fujishiro T, Maezawa Y, Sato S,
Koshizaka M, et al: Early amelioration of insulin resis-
tance and reduction of interleukin-6 in Werner syn-
drome using pioglitazone. ] Am Geriatr Soc 2008; 56:
173-174.

Takino H, Okuno S, Uotani S, Yano M, Matsumoto K,
Kawasaki E, et al.: Increased insulin responsiveness after
CS-045 treatment in diabetes associated with Werner's
syndrome. Diabetes Res Clin Pract 1994; 24: 167-172.
Izumino K, Sakamaki H, Ishibashi M, Takino H,
Yamasaki H, Yamaguchi Y, et al: Troglitazone amelio-
rates insulin resistance in patients with Werner’s syn-
drome. ] Clin Endocrinol Metab 1997; 82: 2391-2395.
Imano E, Kanda T, Kawamori R, Kajimoto Y, Yamasaki
Y: Pioglitazone-reduced insulin resistance in patient with
Werner syndrome. Lancet 1997; 350: 1365.



50 : 426

42)

43)

44)

45)

46)

47)

48)

49)

50)

51)

52)

53)

54)

55)

56)

HAZBEERSHE

Yokote K, Honjo S, Kobayashi K, Fujimoto M,
Kawamura H, Mori S, et al: Metabolic improvement and
abdominal fat redistribution in Werner syndrome by pio-
glitazone. ] Am Geriatr Soc 2004; 52: 1582-1583.

Hattori S, Kasai M, Namatame T, Hattori Y, Kasai K: Pio-
glitazone treatment of insulin resistance in a patient
with Werner’s syndrome. Diabetes Care 2004; 27: 3021—
3022.

Yasuda H, Nagata M, Hara K, Moriyama H, Yokono K:
Biguanide, but not thiazolidinedione, improved insulin
resistance in Werner syndrome. ] Am Geriatr Soc 2010;
58: 181-182.

Kitamoto T, Takemoto M, Fujimoto M, Ishikawa T,
Onishi S, Okabe E, et al.: Sitagliptin successfully amelio-
rates glycemic control in Werner syndrome with diabe-
tes. Diabetes Care 2012; 35 (12): e83.

Watanabe K, Kobayashi K, Takemoto M, Ishibashi R,
Yamaga M, Kawamura H, et al: Sitagliptin improves
postprandial hyperglycemia by inhibiting glucagon se-
cretion in Werner syndrome with diabetes. Diabetes
Care 2013, in press.

BETFSERRE, HREIE, RIGE=Z, B B HH O M
Werner JEBEREICE DT 2 IREMAHBEFICOWVWT., HE
PERE  1989; 26: 455-461.

Kobayashi J, Murano S, Yokote K, Mori S, Matsunaga A,
Sasaki J, et al: Marked decrease in plasma apolipopro-
tein A-I and high density lipoprotein-cholesterol in a case
with Werner syndrome. Clinica Chimica Acta 2000; 293:
63-73.

Mori S, Yokote K, Morisaki N, Saito Y, Yoshida S: Inher-
itable abnormal lipoprotein metabolism in Werner’s syn-
drome similar to familial hypercholesterolaemia. Eur J
Clin Invest 1990; 20: 137-142.

Mori S, Morisaki N, Saito Y, Yoshida S: Metabolism of
acetylated low density lipoproteins by monocyte-derived
macrophages from patients with Werner's syndrome.
Atherosclerosis 1989; 9: 644—-649.

Hirano K, Ikegami C, Zhang Z: Contribution of Cdc42 to-
cholesterol efflux in fibroblasts from Tangier disease and
Werner syndrome. Methods in Enzymology 2008; 439:
159-169.

PR, HEE=, NEER— OHER FE O
HHE M Werner JEBEREICAPET A I RERF 2OV
T. HEERZE 1988; 25: 626—631.

Smith U, Digirolamo M, Blohme G, Kral JG, Tisell LE:
Possible systemic metabolic effects of regional adiposity
in a patient with Werner's syndrome. Intern J Obesit
1980; 4: 153-161.

Murata K, Nakashima H: Clinical and metabolic studies
on Werner’'s syndrome. with special reference to disor-
ders of lipid and liver function, In: Werner’'s syndrome
and human aging (Adv ExpMed Biol, 190), Salk D, Fuji-
wara Y, Martin GM (eds), Plenum Press, New York and
London, 1985, p285—-304.

Goto M: Hierarchical deterioration of body systems in
Werner's syndrome: implications for normal ageing.
Mech Ageing Dev 1997; 98: 239-254.

Okabe E, Takemoto M, Ohnishi S, Ishikawa T, Ishibashi
R, He P, et al.: Incidence and characteristics of metabolic

50% 4 %5 (2013 :7)

57)

58)

59)

60)

61)

62)

63)

64)

65)

66)

67)

63)

69)

70)

71)

72)

73)

74)

disorders and vascular complications in individuals with
Werner syndrome in Japan. ] Am Geriatr Soc 2012; 60:
997-998.

#®iE B, AJIHE—  Werner JEfEEE. HARER
58 (7):1490-1495.

Ishikawa Y, Sugano H, Matsumoto T, Furuichi Y, Miller
RW, Goto M: Unusual features of thyroid carcinomas in
Japanese with Werner syndrome and possible genotype-
phenotype relationship. Cancer 1999; 85: 1345-1352.
Tsuchiya H, Tomita K, Ohno M, Inaoki M, Kawashima A:
Werner’s syndrome combined with quintuplicate malig-
nant tumors: a case report and review of literature date.
Jpn J Clin Oncol 1991; 23: 135-142.

Onishi S, Takemoto M, Ishikawa T, Okabe E, Ishibashi R,
He P, et al.: Japanese diabetic patients with Werner syn-
drome exhibit high incidence of cancer. Acta Diabetol
2012; 49 Suppl 1: S259-260.

Onishi S, Fujimoto M, Oide T, Nakatani Y, Tsurutani Y,
Koshizaka M, et al.: Primary lung cancer associated with
Werner syndrome. Geriatr Gerontol Int 2010; 10: 319-
323.

PEEFRHAS © Werner SEMERE. B2 8 IR
40: 1512-1513.

e B Werner SEMERE.  J2fH BE
37:1095-1102.

RS, BRI, aildgE, vosy—7 v FL, &8
I, BRI A B - BB A o4 Y BHEH
H—1: Al —#. HEzs&Ek 2011121 (8):1539-1559.
WHOM, Wk, kIt K mE B, At
ANTERZ%HWTIE# L7 Werner JEMERED 161, i
iR 1998;40 (11):1703-1705.

[FREEN, AhEE, MR 5B, WEWE LIOHRSET,
FrifE VE © Werner JEBERED 7 F L A EREEE S 0
IR, REERR  1994; 36 (6):749-751.

HIEEF, KEuAm, ROHEEE, /ANRBEE, Sai:
Werner JEfEREICAE U727 F U AR B EE ISR 5
SR 2002; 45: 1005-1006.

JFhER, RRERK, WA F TFEFE OREZN,
ERET #5132 © B B IR B 70 12 T L 72 Werner
SEMERE O HER VRN SEERIE S 0 — B, IR SGEE  1990; 21:
490-495.

MAMGRE, FFILFIHE, BEMSCE, ATHEBH 0 Werner iE
R 4 BIOREER. SR ZF ORI IC DO WT.
TEESEEE 1991; 34 (3): 786-790.

B T3 S, /NAREE— B WA BB B L
Werner SEERED 161, A& 2003; 23: 497-501.
JeZiEm, SFRE, HORME, ILARRE, B,
FEEIT W Werner SR O #E WG PRI SRS (2R L1
FREIRE I X BiEHEETo 72 16l %I - KEMNR
1993; 36: 617-621.

KU, Iz, =R, FokEM, ARRIE,
FHIS PRS0 © Werner SEMEEEIC & 2 o> Bz i e iG55 2
9 BB ET R o0 1. deiE e SEEE 2001; 43: 24~
27.

Salinas Velasco VM, Herrero Fernandez F, Garcia-Morato
V, Alonso Martinez S: Coverage of elbow ulcers in a pa-
tient with Werner’s syndrome. Ann Plast Surg 1995; 35
(4): 423-428.

Koshima I, Shozima M, Soeda S: Repair of elbow defects

2000;

2000; 42 (10) 45 :

1997, 39 (7) % :



HESE Werner JEEBEOBWTA K54 &~

and the biochemical characteristics of Werner's syn-
drome. Ann Plast Surg 1989; 23 (4): 357-362.

50:427

ZHIW & LAEBZE] P 21 4R RIS - 4B 788
wE (T2 KERH), 2010, p9-12.

75) Stevens DL, Bisno AL, Chambers HF: Practice guide- 81) g & Mk W, fkiR, WM, RGBT
lines for the diagnosis and management of skin and soft- HARIEFZ T A JE5 S MR O B R 2 # (2000 4F45

76)

tissue infections. Clin Infect Dis 2005; 41: 1373-1406.
Lipsky BA, Berendt AR, Deery HG: Diagnosis and treat-
ment of diabetic foot infections. Clin Infect Dis 2004; 39:
885-910.

HIEMETGRE O H K & Syt a2, A HLERAE O P Bl
WA T4 22006 FERL (P HE(REK), BH
BRIED T EWBHATA P74 MERER AW, 747
P A T AWM, 2006, p50-53.

77) Liu C, Bayer A, Cosgrove SE, Daum RS, Fridkin SK, 82) Honjo S, Yokote K, Takada A, Maezawa Y, Kobayashi K,
Gorwitz R], et al.: Clinical practice guidelines by the in- Sonezaki K, et al: Etidronate ameliorates painful soft-
fectious diseases society of america for the treatment of tissue calcification in Werner syndrome. ] Am Geriatr
methicillin-resistant Staphylococcus aureus infections in Soc 2005; 53 (11): 2038-2039.
adults and children. Clin Infect Dis 2011; 52: e18-55. 83) AR ¢ FRERFREFIMIE RS 7 ) v T

78) Reeves DS, Wilkinson PJ: The pharmacokinetics of E—REORKME, HRESHBORE., F—2EHO-O
trimethoprim and trimethoprim/sulphonamide combina- OBIEAT ) AN R, FHE O HEE),
tions, including penetration into body tissues. Infection AR AL, WO, 2007, pl-13.

1979; 7 Suppl 4: S330-341. 84) Yokote K, Saito Y: Extension of life span in patients with

79) Murata K, Nakashima H: Werner's syndrome: twenty- Werner syndrome. ] Am Geriatr Soc 2008; 56: 1770-1771.
four cases with a review of the Japanese medical litera- 85) Goto M, Matsuura M: Secular trends towards delayed

80)

ture. ] Am Geriatr Soc 1982; 30: 303-308.
FREHR - Werner JERBEIC A BET 2 S HLERE DR RY
RIS B A0%E. JEA ST RN TE B A B e R

onsets of pathologies and prolonged longevities in Japa-
nese patients with Werner syndrome. BioScience
Trends 2008; 2: 81-87.

BRFZESE [ Werner S fHE O REILIR & b fast 1R IR

Guidelines for the diagnosis and treatment of Werner syndrome

Koutaro Yokote and Minoru Takemoto

Abstract

Werner syndrome (W) is an autosomal recessive progeroid disorder caused by mutations in the WRN gene which en-
codes a RecQ type DNA helicase. Various premature aging phenotypes occur after adolescence, and affected patients are
reported to die in their 40s primarily due to coronary artery disease and non-epithelial malignant neoplasms. On the other
hand, the lifespan of WS patients appears to have recently increased.

The Japanese guide lines for the diagnosis of WS were first published in 1984 without any subsequent further revision.
Therefore, a nation-wide epidemiological study was conducted in Japan to establish new and clinically useful diagnostic cri-
teria and treatment guidelines for WS. The revised diagnostic criteria consist of three components: 1) cardinal signs and
symptoms, 2) other signs and symptoms, and 3) genetic testing. The cardinal signs include progeroid changes in the hair,
cataracts, changes in the skin and/or intractable skin ulcers, soft tissue calcification, a bird-like face and an abnormal voice.
Among these signs, soft tissue calcification, characterized by Achilles tendon calcification of the “segment type,” is highly
specific for WS and can be easily identified on plain radiographs.

Due to the of rarity of WS, therapeutic evidence has not been established. In the present treatment guidelines, the charac-
teristics of and treatment recommendations for major complications of WS, e.g. diabetes, dyslipidemia, atherosclerotic vascu-
lar diseases, skin ulcers and malignant neoplasms, are described according to recent reports from basic and clinical research.
Moreover, the guidelines introduce the topic of “patient and family associations WS,” which was recently established in Ja-
pan, and provide a concise review of genetic counseling to support WS patients. We hope that these treatment guidelines
will enable clinicians to make an accurate diagnosis of WS at an earlier stage of the disease and administer effective treat-
ment, thereby resulting in a better prognosis.

Key words: Werner syndrome, Progeroid syndrome, Diagnostic criteria, Achilles tendon calcification, Treatment
(Nippon Ronen Igakkai Zasshi 2013; 50: 417-427)
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