KEN o b0 s HERR
=W Qe & s HEH 1 40K Ao 4
M2 S0 VR RS A rif- Oy
BRI S A~ EEn R Eait s

B P L QU ERREL SV

MEBEREKFNS O POV
DA URRBZ DDV EQIFMD
RN P 2 Q WBEMEN L4
VAN R QIS0 D
5 KR K A i Do
SENEERSISRS SN S o

IEIENT © Vv A EUKAE Y 2T
FHLUPBVER ISP HE
FOK G HEQEREE O
AVHE S P EWRE M SO O
LIPS ISE UL ALY BTN | N APty ST
B EBORHS M Il NS R
I Q 5 L R b AR
SRR RO\ LRI B
= Y RO VIRREZRL0 K
ORI S o U HREB o
ot D7 4 2 PTHRR IS BRI 1h ad A
EHECHERBRREHSHE LA QKN

(A
2> >

Hod L uinih—rPHWY L Htd°
12 dE e 13 ke o o 'R W O
500 A RQ 0 4 S K
| SR VRS HPAQ Y IE
HEe S0 U LT AR EE T
PAEVIRFER ¢ JUPB R L ak v xECISUH Y O
BHREGRL<CRRBEEIS
Ehiod v BREN S50 5
BRI O 2H W S 4" sy
pois INIEVIREVIRE s o= S 2k L SERNISE
o BT NICRERICKK
HEoHA" RINA NS TR
BHkDEAOIRSEIRIR S 0L L
O IO WIHFEREEJIVE
N VDN ROEWI A K
B EREH A Do O VX MR Q 137
KIS RBRFRERIL LML WIS
B BEEINLSoHV Lo
D5 A BEANR O <D TS
SV L ALK 28 S
7 RENERLL O U<EREED
§aEIR oL Aulolh—raad
BB D400 (IR DU NGB 2

R L0 40 Q IR B R
RO D6 5 e © YsIO R 12 0K
AV S AR IOV LB S
HEE L IRBR B INERINGQ WiIERRHE L
QR B R °

M3 M QB D © b S el i —
Wik O #4® 1R BRAKEY QIN—
LR fOHC AL O gl m e
PP RBHOV LIS LRV B
Mm-S 50 Q Bo BN
PR DEMUBS O S0ee
R KRS R IR © f2ek RO P 18
2 BL L0 QGRS p
7 1o iR N S BAC
&5 ufkiimm Ui SR L0V

s

o8

gu 228588
mmw bl b and

8

&

R

T 6

Uy IR I
= SR T T T
4 8 8 88 8R
4

Ttk

201



AU RN T H A R 3 — QK
B A A0 RN KR H AR Y —
AP S A DB
HEHQA” EIFERAR R0 b 4o
B’ EIKQRRREQ HWRED
B0\ O pin HOR - T - IR
B O RS R B O O
V5L O M VRESB ER B
O W D PHOAVREO R S PR R s
OB Q1 SRR R O N
FRANDGABKBOV OBL BR
N O A0S B ML T VR
QA1 N0 QISR M4 O IR G
SUT N SOV O L QTR
EAE S VAR B LD ) DS
BERE OH UL O ABERRTE N O
WauHAe® HaNEHQAUBR R N NGRS
SAE:AVERIST & SN f N Pl g
U BN Q BT 6’ HULED
g O VR IR Y T A
EHEERCA ) ) O VIR Q RIS RV
£ oM 0L BN R0
IR RAAS S O RISV ) D e

Mt N R OREREV O N
SHROFIVRBZ VS O Lo D 4°
o P B <Ho CERZR RV
QSR BRI O UMD A0
RIKGREA SO Yo DI ( Q
KRG &R0 O 5 3
0 ] MR Y QR S s S Q1
SE VB0 R0 SEES IR S
AL 0 IR e 1
QRPN R KB O 50
MARKS QPR HRBREEK
QRN S O IV 5301 J U005 P o°

FEWHE-LEE Qv EOR
A~ SRS KW g & {14 O W
B0 Wauptd® <O mEHiRE B8
BOHVH | AR Rs” mLmE
QAM LR HEQKWNVEY
Ot Pepd” KL BN Qb
e R K NEE TN R
N R DD EAGHRI T 1858
WANE A VRS S R2DD
L BHEHEVIIE 00 R NDY
R LBOO AR R R B U L v

B PART BA KL D K DM b O
7 0L OVl S BEH KR
Qv RO ~ B KWNINA KR
RO RVL LSNPS BER—~
mTE oKD gvO L NV ART
HEEok<{to gviO0l doBa
SHP° HERKNPQU QK
RIKE O OB S RBI T HED
O HHOAUEREH O M 2 s
o = SR AR O S AV EIR O
PR WO VEK B HEEQ RO
FO O S P B ISR KN
A EHEVOLPOWKIPHS 1K
QR &S O N @R E
KB Qo8 0 O S ph®
#4d" RIBERSGHERQE 401
APV M 1L IR 0 [ 48
LAR VS BE Y mIE-2E
HAE0RL08 " LS RN &4
Y 5AMQ s W40 Q HT -
SO VT SRR IE R eI
WA Q- SN DA DO ANE S S 4e°
S © KB BE R K- 1 54610 0 B 3

202 -

'Zio‘."‘f’gé



A" KK QIR RO [ v O LV L
FIA L8 S A’

RN QR HAURAB OV VRS
TR0 AV RIEIR M M S =R E B
A4 SN | BRSNS B S
Py 2ELeRMEmMOVE
WA KERSSETH S a0 O 1 S0l i
HE L S WA

MR CHEBHERNS CRBEVR
DR DY SVRES KA
L)L SRR S Big
HHEE = ATHD) VithKERRE
£ #ANE) R8s NTRIEER
HUKRV SR DFEIB KL RVIRO
S’ M eBKHOIRE K&
2N R A M IISNEER S S A YT
SRIRG K B M IR N BEL QS HR AU
N R O N A 1 G Ful sy
N BN QOSBRSS H
7 QRN ITIR IR BEAOQ VRO &
B AQHVES O OO B
So A O IR BH AN EE U 4 3H - BERIH A [E
£ A6\ 1 50 I 0 DA 1% BEAH QA A4S

S\’

AQ IS IS BE Q4 ) A T i M)
SV VRSASY SR 8
CREQINIR Ay [REIIR) il
0 HS OV I HRAT @RISR
BV L VE O VP L @ TR
BHRITR | IO QRO L AVB S
0 TR viaVERECHY
AR SO SOSEIINV O 0L L0
LIS AUED O O S A a0 [
BT | MR KE (540
O IEQEMERIR OV EIERS
B IH0Q) Mv 0 0L vl
RE LS9 B NSOV R
RHEPVROE KERQRCE-LER
LB O A0 U000 P A°

EODNH K4~SKAWHD OFK
4 NI O R AR SR
PR IERE RV DN TR e
TERARVE S SNT RN
oL QO BIRHUCF KoV #
HHS0vEL KT NS FKe
PEE P 02 0QEHEL K

QEMERKE HANHCERERRS
S8 N

B FaE i 12 B0 B I ilT v
480 MIRB IS VIS HOMRT Ay
KO BV RSH PR a4 R0
v o0 Q VL SR 2° R &
Fo<i | HWEOSVY DI HEVE
1o MOKEHTME L LR BEHEYCR
DI S niR 0 & EHEE 0K O 2 )R T
AP 4 B Y U dH AU a1 C 4 M 1T
EENK O RO ERV
A RR L SRS BaRN L L PAG o SEN BN E S}
A QKO I VORI L AULNG
DR iR OHEN SO
O HEZENW I v Ko
40 O 80uK ik B O 5 200 i
P2°

I D S HEED B

B4R 1 ) & SRR © MK IR LI A% =
% EGHY IO 0K O I UR

RIEIRNSSHVE QPF° WOVl

MO0

REHQ AR S K IR

'Zioh..”ff’ég

203



SERE (2-<) PES g
SR R R O L IKENE Ol
OV S el +Rub a0 = A
o~ FRdE 2 e RO S M R PINIE
# Pk mi S M S
wede S HAU Y & B a0 S A
P Q PERERDIHMAVISLIOV
R LR OV IOEBELVE &
o VEE O LREHNICHE IR
S S 2N 55

D& EENEEUSY S0HR
XD KBREEHOC R YINTINS
IRV IROWN LD ISR O M
5 QBN S VBN ORGSR
BRAAMEO DM SOV S | R
K © B up N 10 QEIRRIE R {6 O W 5
R BEVEVHIAVR P AL
Bl B o 4 O )00 s
R2° QSIS V0 & A4l
O S’ a0 A VRN
b Xk © KA S PO
AN IN D IR AR 5 b 6
OS2 O TE Y\ E

Eoaw O WERS Y SR TN
LDORHP LT RINEI MRS
VR LOMPART WihRP SHRE
RO & 500 50 A A°

<E PN DL b2 @ H0 K
RPN QPR HOms Ay
S0V RIBE EHERMAU S 008 %
EICEVAINVOENE S NI st ) et
[IENEEY -2 -4 PR PRI SYXAVESGEEIN [C )
TR LHESS O aof 5 BHER S o
1 ERESC B ANQ I VE P
SRAEE NS U A

M4 EMHENR 7 B S B
NAS-I D M-8 v
AW S 1) HHE N 108
SAUiCH AL | @EREKRQ Y S H°
BT m3~SviaeE N
A QBB SEHER P A0
R m K EER I B EHE N < O b O
SAA° 1) Q M Qi{#Hm T S ATER
HYRIME V< S BENE S IN—2
SES IR | WHSL M S ek
LN O[OS S0

A SO — R LS O & S At
A 50 R B0 R S B S U RS
E4M S~ B EvSswd L QEE
BoivORL8odHd" | QLI My
B0 B AU E-R S B AV 510 240 P fen®
BN <BELwS LS YA
VTR VAU O O M RN
S DSV ) D I O s
S OHEBRNSOREREBEURAL P°
P Q W B0 N A Q31
HEERAVHINI QRS S S30NS
AR R RO L VSO VRES
A

ey | Q337 BRI D D
e RS OV e Ve Q TR E
VS RSO YO S
ELHB 00 PR w—o Bl
VSR BT R O S A IR
A KN Q< Q4810 AuaRUY *d 37
iR ale o QAR Y 4 5 50 2 A
LoV oML MY amuX & ifais
4@ ) S TR -Q Y O S P
MR BEvOIL PPN SV

204

‘Zin‘f‘f’ég



HLER NG 20 S0 BEHIKE © IR
HES 00N VEREEHI &S
TR S S0 A RO
O HERS 401000 S o J U SRR dH Ao 1Y
T3 e b Al T 3 48 S R AV S A

ans L=
B G ENE

53

EHES KK EOR” 050
SER O IRE M St BFE I 4HNT
ARG | QKK KO L@
AN SR EHSIRERN &S O N B
S IR S IERE SN S O s 18
KIC 1 EHI0elie” Sicinie O e
G 02 oAU O MR
B ol VAEREEILHE
HOKH BHERVCIE 0N
L) ROS W SO An°

e O NERVARR BERK (m
Z=) AEHHCRENPHON BRE
QPP oRLSFHSROIh— A
OO VR mZ—RKavEett
SQEVEHH B IEVS oA et
PO D S A°

O BN

SEBLHEMN H b m e 1 H b 18
% O A

P RENEOONEL NG
PR KR~ BEeT RIERE
H P~ E SR o p iy S o
RO UEHE S E SRV &
S FERRO DB EHHDK- R0
AV SO VARYHVRE OB 1) 5o
O R<LFHQh—2 R OEm AP
4

EHEHR N QKR 284 i
HERNEKIER N % EHEVRE
A SO RHVROSH S HE R
RANELBIZE T QLW O
CRYVI OV ERAKRKNEKILC
BIOER N REORE NEH S G 5
NSO S VRNV
7 SDISIS ERHOQ N JAU M A O W 3HER
RESVS VeRHEHRN R
HNMEROR N MM

03 ESEERERSO8LT HAX
R — N RV D SEENVS
QS IHINRT RHLAP N K

A2 R N MBI QST ER Y
O IES EARNENIQHN{EL
DWW NNHAOMSV 210 25004584
REFEHOSE O AN DR
O SONEHERER M SVEHE 2PN
SEIEE " KIQIEREWE (1IN

N O VA ) EEAA LA S O

I QR NV DR AP
S’

PR B 20000 R U5 S
T NN L QPN EER S M IRER
VRUDRIQRNmH O R
B N 0o il

S B Y O (U AT

TN O LB VR IERERV O
HOH N BFRREN LS VvIEK
ez 2O M O N RENHZRH
B Y S0 S 0VERUSY S
% QU OBE VS NQRY |
PSR UL 2 S a4 W
MW ONRBTB OSSOV IRQENK
SRV E LY <E i
REROVIHPRL® N RaROHEHHENW

AT 1S

205



KWL LvE IOV ER
BMROSHP - Rk S R-ITI3 1
JUR N LR SR PEER
EISSPAVERR A NI S T RES xt- E1L
BT A OB S H R <R
FEHHOWEQU ST a0 S
= VYeESE++REAVL RED
fon O AVEBRANA) O VOOV S 8 42°
KIS R Ve BEIE (VR
BQ M ITIRVHEN R C I B
QA SR B H IR e e M arde
Ve D i S E B IR K e
ANQQ IO L IMEREBESH
S L e EREKIEER SV H
MR — QEKEIALLI PR o
RIER® 1) S0 QIR ek
OB D NMRI L WA I
< Q<O IE G- B L H BN OL
L0 m—o AL HEOSPHL
BE< Q <HOLHEHENORTLE
RN REFEHECHEBEN A REKE
MOEHETL8L O QRS
CBREB Y ANT O VR SO

3 © < 4240730 QKR P DB N
P ~REEEEHCXEREL N NY
ARNAUNNKROEQS Y —a NG
RO W E QORI Ry
SHEHRBAIVES | EO<{4018
ARAKRMBOPH K-
| 20 <0184 O VIEQIRM - O
N PN A I O ) QREIEIEIE
SHVHEOIHOIN® QL
ASERAR P DIE A0 00 SRR 48
ROEBRAWNT NP i
Nomi<QRdaE NERMEN-] O3
S A R —RR L HE O
OGSEI N O b 0 <& HRIBV
5 A

47 mE<LSINTN KR RO
HWOBEPBE L VI RS S
+° O ORI H0
e HERY | e BR84S
£AFRMIER-P0 O\ S 44" BEOK
LR BNTERRNDGREK
SELVRT HRRIEAL O P800
AR PR DRONVLOMHPN Y OIE

BREEEREYECHEY | DI h
PHL VR SORYML T g
REHAHN A —CHENOVPE R
AW SR BT DR
VL OV S QHDE AT 2SS
FrmE< QI S S R
RN RN ART W miE
L= NGEKEK O VS 15
R R | Homr<s" H
BB H BRSNS
SAHYTE e MR I O e e
TBLL RUIPNOR I S p6°

WO WA ES R BRES
RINFNRERSEICRADRIVE
QB L LML R 5 e
P47 mR<TEHCRRE0 T R
SRIES VAT HEEKIRA S JudE
KSR A 7 ISR RISA0
SV St ECEEIRE-IrR N B o=
AU ZnEH P ED ) O A AU S A
REOSV I EERNSGEX
RIADY 22X PR O Loy )
ABEVREOSY S0 B

206

‘Ziw".‘f{%g



BRI
R S BERkHIHE BRI

DK< BISPURHI R

MK <DBHEESW | 1S uKIH & 4
BREH Q IR E3 An D I v KN N - 1 3
ReMEHOPERR KHEXEEON
HESW | W dHs0 4 2 D K
S 500 AN 500 5 0A0HPN
P R RIS RHKERES
A 50 VR DO bURE
BB " e 2 BRI O b S pA®

i 55 H 2 3R o0 R il B R A
ERHEU.Q I 5100 50 ) AU08 10

ST KR Q0 I KR ]
a0 IEENR MK Q Q[E N D VI
BHSRRUSIVLIoKERKIRLS
WA’ Qi SEKEERG & W S BEW
Kl VR AP ST AL LN PRV e 1} .S
R R R {IEESN M S0 HER
REAN D0V S0 h— KD H 0
FIAT AR ST R R B 34048
S AURRESR Y B E-S O MR C ER
ﬁmiﬁbo:®$5ﬁlﬁkm&é
Arm A O SRR M R 2101 )
AR A" e RSN © BRIE
BRIE B0 REVU L e
NR QI EN SRS abe R S P A°
EEE NHUERNRR 0 VA O

HAUH AU D LTI O - S0IR%G

S0 EOMRIERINEL VL
O TD R S P

P4 M <LBIEE SRR
QPRHL R Mot R&mier)
ELQVWHHMLLVILRWYSHA°
U-JMRVIB W05 ° H/ES
B S R SRR H S
57 W S ERT WAt W
L3rHT RAEER” 1) 20NV 3360
REERGOSICVENQ VR +)
0 5o FE T IR Sk A © - P AR

\O M HEAE M A 100 O 5 D Q4 Q P

B S R KEROEN o #A" O
< Qe S MBMHKTELE V" AN

PAG s

207



R

TR R T I SV

EEMY, ZEEY,
U, BT,
F—F— A A~ b

BUIEHERE S —BREHA
BEEHAB

T

Shimokata, Hiroshi

 BREOEMTL D—Z0BRESE

BUSIC

2003 SEEED WHO OFEIIT & 5 &, HEADEYHFHIIHF 102
HAEPTHEIZARS SLIMICELTWwA AEEREBI 2 XY R
Frellzohs AR, EREENLEIL-HBOALZFIELERbR
Tl EZEE, EARUESFE &N 1963 FicRBERU Lowb
WREHZIRIBIACHAE s,
7z. LLIRE, BROEEHIZ
SAANEBLIDZEDCRY, &0

e
=iy

k2 oy SOANTOLERECEXL T L
RERIZFOSHO oo

729,

— AT, —AOLEBEFEICE
CFELORIE2ERELTH
D, FRI4EEIZ1.32 %5
. 24 Twd, P EFEEHEROER

s & oT, BROBBEOE SR

HRIZEP I AR OEE T
RKL205%. BEp 2l tidERgoithy, REHSOR
REBBE2H, ERESTEIRVERTEDH T IHS TS
B L TuhikiFhif, 2hd s DBEROHE IR T > Tk,
Lo, ELaREHEZELTEACHLLDET A2
IZid, Bk BEWRCETIMEEHBEL, BEoffLEERFO
RRERLD, BEHFOBI LEENLESSmMEEET 2 RER
¥ORBUSLERDTH S,

RENSORRH

RENZRRFHESPH 227008 THY, BEREDEE
FEFATE, SLRREZEHROEENLHESTFTH S, Bk
BERUANAEYF—vay, AEERLE LREE» S OEBREER
&, BB, EE, REE o EREAOG R B
EXEL L, SBRIFLERFREANLERAL T EEZSN, %
DL THESCERERHFITOVWTRRTHS,

B EiREROEERZEADINA
BILSESBESTE SN BB~ OBHEER, Y0k 2k
wbbEd 3L DTE 26E/1% b2 Sillldd & OESROFBAE,

HEFREC L S MBREORE L ZBILFHCO>WTOREEEL &

652 | EoFFEE Vol 104 No. 6 2004.5 (faismis)

200 -



RESEBEOBHEMHBTE 2B THS, S/ 77 /u¥—itkb~ |
4 7ua=y 2R LTOEREMNLRESEVER D2 WIIRE]
HEEL Y, L ESLERECRERTHAS .

BESRIVEVETEEE
HALVEEFORIEEEIRFINVEVEHASDOETTIRE
RNE TR [FR D O] L LTERLEh2DDH 5,
FETIHESEERRTEASILEL TORMESTES R, K
E&MOZSIEZ Y =y 22 ¥ TR 1 AHI2200 AL OFHEH
DL BRERNVEVRIERERICL 3EZB{LOTFHLT TRITbATY
5, LiaxrLiEbhatErnerPRERNVEVOREIEIERLS
{, LELLTRBERET LD,

B FhEFER
FMEPFHBEL EOWwb W 2 BFRIERCEALER LT
PLv, BREROBALVIBRRKP»OFEITLTFHEREACELE
EREDETRETH S, THEBEEY (preventive geriatrics) &
WIDHOWMBROHEENAIIE, LIXKROBELTFHT2—
RFFEBEETDHY, ZOROOERTF—IPLETADERY
BHBZEOHREHEE 23,

REERDGFES
BEDEEFANDBRDERENBETEHCL-THEET
e nid, BERKERBET HRIICHRER > TOXMEL LML
T& 5, BLETPEBEHROER L LTOREFSE EREERD
HERAED ETEL - EEROS FEFRISEROMEOERH Y
SLBHININHTHS, SFEFPHRICEL-T, EDLHRE
EFEHPEREERES T2003RET 2 L RETLHETR
b33, TNWULCERLORERBEOER D> THREL L
WEHRTEZRERYSTHI0EROUHTIETH S, BIEOEBE
RITRBE { OBETFZEMPEEL, Ths0HEEGFERIEOHEE
{ERH 2 REBREB I UCEERT L OMEFANERRERZER
THZDT, FROMNBETHES OBEFEEZ2RETIEL D
CEBOERERPHE T LBLREER DY,

WMA—F—=AAK - Yik—h
BEADEBRSHEL, MAZSERL225 3, 21 tHicnd
FOERE, BABAOREDESPRES L UERERIISU:

BEsREE Vol 104 No. 6 2004. 5 (fifdd=) | 653
210



654

BT )
URY « 77 &85 —FHH ; N et
e . s g : o ;| i QOL DA
(AR - 0E - @RMEO |0 (URoEM bfiﬂﬁﬁj
T R I =
02 - ERTR - RADD i
o - o howe) oy
—ADEUDRRICISCABRAYR— b iEs
BT

1 A—F—ALF HR-}

BRIRTH LR, BEIZE2DETL0TETAER B, =R
PREBZODEFTREL—F— AL F - F B TH2 (®1),
Bk, EEEROFE, mERERnEL YOV R 27y
77 —DFE» o EBRBOYV A7 2FMEL, 2bicEFoY
(QOL) ®BEEEEHE (ADL) OFHE» S, —AU L » Okiiz
IGU Bl R— 2T L TE S,

RmEEER

B TR—AOBESFARCS { OBEERICREL TS,
£, BRERPHSERCELT, 2L 0EMRoE5sE
T5, BHIREEMZ TR, EBLD Y~V e T—p—0ip¥
DF—LIT L ZAFEHRERDOYVY AT LT D BNETH 2,

MABEEOETE

HEATRES SRV ehTwa 43, BEvEsE, W, vy 4—
Y EOREBERIAMEOBENLERICEY R LS, %
OEFHZT>HRLED ST VS, KXETREIOWHEHRET
%% National Center for Complementary and Alternative
Medicine %1998 fFicfR L & h, REERICHET 2 HEN LTz
ThbhTwa,

WHTUADN

REBRD BB LEHE T, BEEEDO Y I VLY
DHFTVA P ERRELMM>T WL T EBRETHS, LoLE
BRFHCBEL COEMEC OV TR EFELL TRV L%,
B 2R L LRI RO ENEEN 2,

BEFES5EE Vol 104 No. 6 20045 (BERHSTIE)

21



BZZA0#E

B REROESZ T 0L, B, KRLOEMRY, &
FXERBETOI A0 7HLETHS, BROEEZEDHE
MRICE A ZC2DBEO Y 7THSBRIESOCERIRE>TL 3L
Bbhs,

BERER - E=5VYV0

. BREFEOAZOHIFLEHEO—ALES LOBFERSRIZE 51
mLTnl, 4vy—>2y b R2FELLEETORREECERE
B, oV V7 PEERECET LEREOHaTIRLCH
MThHs, ELABEBRLZERBL L IESTTLREINEA~D
BRI Tn 3,

BHEHS
HAPEEOERERE T, ALICHELBEORL»T [LbIZ
23] #EE2DET, NI T7 7Y -binEGam —F L FHA
VEWSTEETTRAND IO, BERL-LEHEELEVAL
FLEIREBRLTWIS LI RREISVBLETHS, BE
PREBAICHESSETEL L IRV AT LT, D BIEEL Tk
iz e,

NI ELELNTCORFHEOERMMSHE S LI,
T, TOEBLLIHFAOELS S UBERCHET MR T —
ZENEERL, BRAOELEEHELMIZLTWL &5 LRER
RYBESHEOEFHRNFOEECRITAIRTHS, BRALIZKEERE
%5k, BEE, BENTREL DHEARE, BlicELTY,
BREADTF—7 220 EfAT LI ERTEL Y, BELPBER
WL THEDOTF - BEET > T LBV D S,

Z{LDIHELT, BERORE - EB2TFHIL, ZOTFHE2EDTY
Qwi, BET, 5 LERELR COEROER I T, BiE
B, £EYE, FRREMNALEOLEDRHTEDL Y Trdbo
ThEHsMIZL TR TRELRY, ZORDIZITELIE
¥ 2L DREED S, TEBRUFEM» DAL T — & 2 ENER
T5ZEL :bff)Z@’Cfbé. Flo, BbE L OIERCHET 37200213,
HL ONREBVELAERT- T, FEONBRELEEHET S
WA BRI 21T » T hdZ s o,

AL T—Fho0FFick-T, BbBLUVEERETERA
MREAFA2EALT, SREOLEDREEFY, EERETFHT S

FEgas# Vol 104 No. 6 2004.5 (EEasi2fis) | 655

212



656

l ﬁf’ﬁﬁﬁk ERER #92 300% i

[ RE - B ‘
ﬂSﬁSOﬁﬂ‘b9ﬁ5ﬁ$T '
s __ﬁﬁ TAE4 B, FR2008 L8
AET shax
FZEE - B{RIARR EE

EARERR ) B EHR )

l 1
FEmEAR | QECEORYBURE) | yme o e j
BIRE XL, fﬁ' AL - 1\—}-2{7_:{;

B2 BEURBERE-S— - BLICBBT 5 RRETESAE (NILS-LSA) =
it}

FEERMTIEEEE 25, FTRITIEA S X O RS R LE
DT ZEeFHROEFETH 3 3,

ELICH T SR IGE RSN R

TR 7 EicE PR AR BERFR L & — bk s
n, TO1ERIEZMAEL S v ¥ —NIcfIR s N, S35
IR RIAMIMEEMRED DL s h, 1 ELoRBuMmsRT
EEROELL A2 S [T 3 BIASIEE BT % (NILS-
LSA: National Institute for Longevity Sciences - Longitudinal
Study of Aging)] %BIiEL 72,

FHRONMGFE X, BRFBRFERI 40 H» 5 79 5%: COEME
A En?z 2,000 2 2B2 2 MRERTH 2, BRTHOKRES
ﬁﬂ BRI DS F5RE CREERME LY ¥ —DRRTHT

s FRAEELTHRELRREITW2(H2), #HER2ET LY
Jébﬁib:h, T DOAFIES MR]I, REEEENCT(QCT) B X
UCZEXRRIER (DXA) D 4 A ¥ 5 > TOTETM, &b 245
TAHIE DNA RE, SiE0.0ERE, EEHRE, TESRS AL
REFAELECRATOS, AEE T T3 FORFICBWLTH,
ERZONEFBIURRIEL bz, BILOMARE Uizt Rics
5ZEDTEZHDTHS, &5 HERTEAEESVER, XE
NIA TOHEEASE (BLSA : Baltimore Longitudinal Study of
Aging), BREAZNRIZ LR/ Mven— R ¥ F 4 (HHS) 72
CERAOEN-ARBEHE L OXFAOhERARTE2E 4, SHHTE

B Vol 104 No.6 2004.5 (GRHEFS)

213



SERLT (1995) & SEAZ 8 (1996) & R 16(2004) 5 3 B
BURFEMRR ZPWRNRER BT RAFER
€y —8RiI E;ﬁﬂﬁiliﬁﬁﬁiﬁﬁ%%ﬁ t?&—iﬁ?‘i?ﬁf\ﬂi.‘ﬁﬁ

} |

i

»
LIRS
4

mEERE -
Testrun 7 1 “ Wave
Es9 (199N 118 2™ Wave

FRI202000F 48 3¢ wave
FRIAQ00DES A 4" Wave
TH16(2004) &5 A

M3 EHikHERt-S— - BLIZRT2RIBETEYHZR (NILS-LSA) O
L

EYRBER>TW3S,

PRI EEZERTLULEE—RAZET2,26780 35—+ 255K
34, PRIBEEIIE-RBEERT, FRIGES HTHE=X
REERTL, BOURAEZEATS(H3). F—RBLUSETXK
HEOBAREREORREA Y —F v b E2NMLTABELTWS
(http://www.nils.go.jp/organ/ep/index.html), % 7-3H#E = Ciz
EMEPTECENSOES R ¥z, NILS-LSA 5 5 400 55\ Fesas
ENTn3,

P16 3 ACRFERAET LY 7 — BRHFER L v 7 —H%
iz, PEMRRRRFER Yy —mhicdiic o7, REER
ErF -, WREOERERFREOMEBEDOUA & s 2 LHE
EMEEEESIDbELOFYaF N eI —L LT, SROBE
ORFHFZOBRFAKCEBRL T b QLIS hT w3,

&SHoIC

REMFRSROBEORKEZVIVIEL b o & bEELWESEF
TH 5, 21 e, tHA—DORMEEITk s EFHEhTHEAEAT,
EREY—FLTWL &5 2RFHFEFHASRBL TWwL{ 2 bag
=S (R

1) BEKSRS (F)  EENEo8m. EEnisi®, 50 40-64, 2003,
2) THER, BRET, REBNLTF  #L BEROFTFES. Molecular Medicine,
39 : 576-581, 2002,

3) Shimokata, H., Ando, F., Niino, N.: A new comprehensive study on aging-the National

FBEESERE Vol 104 No. 6 2004.5 (BErt&#/2) | 657

214



Institute for Longevity Sciences, Lengitudinat Study of Aging (NILS-LSA). J. Epidemiol.,

10:S1-549, 2000.
8) THES  BMBREHNnBET SN, Geriatric Medicine, 36 :21-26, 1998,
5) TH&S, REEETF  RERPIC BT S RMMINESTE. BEXR, 12 11-19, 1999,

) EENEETEIERRRRsE R - TEEER

EERE BiE

RS SENT-BANE DSHE- -7 R

BASE-1.010E - 2&l-E{M 4,.830M (&4 4,600H #ib%)
ISBN4-263-23398-0

(02 1 HEDNZUEE S AU & HELEICER L TH ST EEF SN )

C—RlcE &S, DDETHDTONBZELD [RIVT— K] £153

SPEEHSEH. RFHEEEUVTRELVHRIRRR 110, ATERSIEE

(%9 5,000/
SONERA - BREONSET~5 ZIH. NERETORREER, R0
| SEHBRICE R / )

_ TOBHDLHRMOBHINR- AR~ DT IENEET £ hHp T /MW ishiyakia ' Cotipla

D [ 1 5 LR B X 251/ 110612 ORISR 1710/ [oy S OB TE L0

2004F5AE TP

658 | MFFEE Vol 104 No.6 2004.5 (BEHEFE)
215



“;Lszﬂq]

THET amzs

AR

BiRBERE 7~

Imai, Tomoko

BEIRSERE-Y—
RRELT wommn
Ando, Fujiko '

Tt

BiIRBERt Y —
Lot gk

Simokata, Hiroshi

S =401 e

H7 1) 2> b (dietary sup-
plement) REEHBIARE D
vwhh, BETCRIVE=LIY
AR N TECHBIZEATS
EMTEL, FOER»SBA
HA L BEEEAOES, AV
A Q¥EM, £EEBEBE~NDTE,
BEEF~OUELZE V2 Y,
BEDHSRESFHD 5. BER
AR L 3BEEEOHRE LS
BAwIEk, ¥V AV
& ZERBFROARITROERE
MNERENTWwWE I ERY, Fl
Al 2oy 7Y Ay
FRIRRR IR 2 A EHIE
MALTETWSE LEDRS,

§ FTUARER

F7Y A POERIL IR
L, 2001 EQEEHSEEDE
five & v {ERIFF TR QR ERE
& & RSB OREREE
AR EDTREBEERME
BT B XD Wk ot RELER

CEEERCBEEORRERE L

BRWEER, ATV EORR
bEZNTEY, ThEVS)
APELLABZENTE
5, 7AY AT 1994 iR
wHETES, BFE, fEEEWHA
T % #4(DSHEA) 28 il i &
h, Y7V A MREY I,

TATN, N—THREDORER
FEGUERORREREL S
Zwbokahil, EEMICE
1997 £ Codex ZERE L& T ¥
2y, AINAEIORBOWME
B INTn3,

O EANDH T Sy A
KR

AFETIRTR 1I3EEERES
HABTETCEF IV - TRATLO
FARASHEES R, chiz
LBk, RIEARHE, A7kN,
B, RUYIZROES IV
IAINERBLTWEORK
% 23.6%, BHE17.0%THY,
60 %A Lo ABEBRFIELT
Wiz, 60~69 DB 22.9 %,

#33.4%, 0B LEDEE
25.3%, Z27.T% L, BER
TRPEFREHE - FEELD
MAZOEHEMEWL, ¥
e 2AZNVEFRT3EAR
#160%H [TWRAD TR - RS
H#DI ), FI30%HTRLT
WAHRERS BB T 2720
Thol.

7 AV A2ERRAE (NH-
ANESID iz &2 :B%K 14 A
Blovs 2v, 227 0VEFE
HOEGRIHWAO %THEY, ¥
&3y, RINFUSOY T
U 2w bH300 FEHED L L3R
ENTBY, KAKKIHE, v
v v DFIAE RSN, -
THIIZ BEDD, 3@
BiclwiBbhaizn] FlH
TAL0¥EL, TEMTHE
ANBEBES LD EDERNS
DIEFIVEVERTHILHZ
bhTwnd, MORETLES
EV e IRINED B VBIEN—
ThEREStY T Ay bOF
HEODE & I240~80% &
EHOT, ZEOfBEORE
BEBEWITEENT L,

National Health Interview
Survey(NHIS)Iz X 2 & v %
2RO THREOE &Y
Bwioid, 1.ESEYS Ly,
2.7 :2vC, 3.Anvoh,
4 ¥Y¥IVEELEEIIATH
Do, ErITbEROMEND
‘6"5).

Stewart 57 & 2 &, 52.4
ROFIBEHRERFST 1EH
DTV A EFIALTWS

BEFEE Yol 104 No. 6 2004.5 (FEAFEFE) | 769

217



—7, 0.9% DFIFHE 3 5 B
EBETRAEEEFAELT
BY, RE0EEMELWIH
HEbH3Y,

H$7Y 2 MIRE S,
BEESEL, BESRERC
ML TORLLAEY, BMI 238
W, BUEERAHEL>, MR AKE
Bigchaky, EHEBHICE
 DIEEAEA SN ZMY, Ly
LEBZEDOY ) AY YOFE
KEERFHICHR LRI
HHTHiwn,

BlEW ohDXEr o7
DAY FOFIBRREZLDT
Alens, ¥ 7Y AV FIRED
#&, vV Ay FofEE, 7
RA#ER, 7Y AV OEH,
HEE, SR+ 2HEEM, 7
— Y DIEREZEVRZ 5729
HET 20 RES TRV,

Y7 AT S LR
EDORBEZRR2FBICENTES
KW, #BEZEOBRBORE
DL B, BB Stewart 512
ES L RIEREDORMIRBE
2B, CGE F4AT7v¥ Y,
NPT UBEREMEERD
I0EU E#EBRLTWS O
HDHERELTED, BT
Wwi{Dhperyir (¥Fsr
AbLEL) « 2TV (8%,
2 E)DRFBN»HE ST
VW38 vy 3 A, Be D,
FAT v OBFERIT & 238
FMER E ISR TWED, E
¥ % vBi, B2z, Bu, ERED
RECh 7 5BFHERI L 558
B EicowT3MEc s T

VBRWESDZ N, $TY A
Mz & BHHROBRRER, XK
BOT I vA, EERED
HEFIBIC X 2% - BEEE
DEBEIRDWTOIREDL A5
ha, 479 2 v b VIBEIR,
AL 5 ORBRERMEL S
WEER A S, BROATH
EEER AL LTWRE
W ERE b B 5009,

OENEFEELY—TOD
RE
EREFEER L vy — TR

R TIE, 1997 £ & 0 fE

el L7z 40 R Lo iR

FREExHRIC (BT 3R

HRMEHTE 2 AE (NILS-LSA) J

2ToTw3, ZOW/RERE

2 GEE) - LEREZLE DL

WRAMETH D, NILS-LSAE

ZUREAEE (2000 £ 4 B 2002

58 THEMR) TIHKERMED

BRBEEREETYH VAV MO

FIRRE AT L. BROE

B2k — b= Y{http://

www.nils.go.jp/index - j.

htmD)ICIEF L T35, 22

TReERUEOEREOY S

VAV MBREE2E LD TAH

Tz, '

CORETRYZV AV
X, §2F, H7enE, BEOD
BREERTIEZLLOEL, ¥
¥ 28, 2270, BRI
|, 7B BV,
5 8T B A A AFHE R S T ECH S
DEDMOEHHS EELLO
LUTZ20MOBHESELE

770 | FEFCSERE Vol 104 No. 6 2004.5 (EERHEFIE)

218

), FERSTMEESF S
HLTWw3,
FEMBIRRRERCIIEE
1ERFIELEHTY AV b
D&FF, 1 ER, SHEEEHRL T
b5, BFERELSEETA
BEWER L, ¥ TV AP
RESERORD L D REERD
Fe g N—2ABR0nD, HR
HHFELLBHOT L, FE
FEIC « BhETEL &5, 4
vy—y VERERUTHES
FREER LU, E2REETI
40~82 D B & 2,250 4 K
BHBHELHFEREZCEML
72, 65 L LORmERE X 853 A
(CEHIER T2.0£4.40) T, &
nEO 40 %HTHTz 5.
BiEORE 1 EROY 7Y
A MHRABEIBE (50.6
%) & D&tk (62.2%) 1<
(&RD, BXrbhEry b f|
AEOEIERY ol TR
AT, ZOMOBEESED
FIREP Lo ELE L, TOR
DT FY > 7Hl, HBOHRE
RaVBaEIntwadbo, o—
NEY—, FJOoVvI, AR
CBEHOFIABSh o7, ©
# 2 VIEFIAE TR
FEy U], 20%¥ESY & v
E&,15%%ey 2 > CHIZ,
2 2T NEFIRE TR, 35
LA LR, 15 %ds= S
FUULEEFRAL TV, %
DDBEIRSE, ©5 8 V8,
AT NVERIEOFBESS
Mol 37U bR
ALTWwWiBETRH TV AL



TOPIGS

51tﬁﬁr"mNm&mA%m%mﬁ7ux/rﬂmﬁR

WHgEERE 2.1, BE5E
W% 1 4R 14 788 (NILS
-LSA TR AOmALED
S3FEMEAERS) RRHALTY
7z.
ERoARBROAED HE
RENDEBEXREREIDL,
V7Y Ry SO ANFE
—, 12AEKE, BEOEBIE
B, 58 RERER
Lot (R2)., — MRS
Do DFEERENBEREY T v
CREel L BEDIE Y BE
W, LSBTV R 60
BRI M DIF S 255 »HEE
EZHBE L A, BRERE
DESEESMELETRD S
L, WTFhoEBEREL—ROR
ROEWMESHO L 5 RIERS
mTikie{, mAE, 50,9t
vEZANIZ0, 90 %~99%¢—
rF 4N, BRERERCE
WBEWILWUDIRFHERLT
Wi, B R b s DR
E»5rE FIRIBIE (UL) %18
ZTWBEMEIESI VA
A, EF 2B 5 A, FA
Tove43 N, RIXY T b

2ATHY (PETIIEDOIETER
ENUL #BrTwaENEd
Hote), KEHORFTRHIE
SE i,

g D BDPTYA b

DB

ERBRROTHLRFCE
HTHBEEND IR
ZMEENTEY, ¥TY X
YMELUTEREATVRE 0
bE, L LEFERIRILEA

Bl boidin, £ V8
KIR->ThH, LEEBFRHCES
SVEZOHBEES sV
BHTAELNEVIRELD
25, BFRPRMOIA T
REGET 2HED, vy
E QLFEEETFYIRE2EET
ZEHEbAONG,
KREXNHAWE T 2002 &
THA ORI, EHEhE
K& VA TFHOBEWEIZ DO
TOFA R4 E2RETLTY
5, H4 K4 TRTHHR
ELZRBREUEDHZ 0O %
Al, BELLEHMTHBLOD
A2, BXwEEtsdHs b
D% A3, THRZBIAMNEVD
D% B, AR EnSIR
Bb2b0%C, HETH?S
ERSRABBHZHDEDE
LTw3, Zhick s BERP
B¥MEA2E7-I3 A3, ¥4 3
YHl, TASAVEIIZAZITH

2 WY A P EFIALTWS 655 EO NILS-LSA -
BMFEOW T A S

-|:5u/ A (lu)

E%3z»D (IU)
sy E (mg)
Eery B, {mg)- ¥

IR SRR

SZIaERe 0 R

E% 3> B, (mg) - —;,;;',.'.,-:‘_2,09:'4.:3' 152

K% s> B (mg) .. .7.94%21.98 9. 3a+2| 94_\.__
E¥TBy, (mg) |22 7£352.0 ||5 4%333.9°
FAPLY (mg) + 7892150 ss+202
E$ 3> C (mg) 103+ 530 : 107368

FREREEE Vol 104 No.6 2004. 5 (frarisFie) 771

218



5, D DBEERETRYATH
owTiRES >, 3450
F ORER 2 B2 BRI L
Twizly, $7Y A2 M RER
WD AN BIGEIE, BRO
REFRCEHLTZ OB
ERRETHERD S5,

Ly

é Bb

BEE RS, S DRIERE
WBREEND Z E3HY, ¥
7YX PRBSESREED
H35, L LERSOTY
AP ERVELRELEHD 3
L, SEEOFI RIS 2
D d REBOBESEE R Z
&, 7)) A DOERE, BEY
%, BR#EEOGERENT2
BEREDR W L Ens, E
BT 2808 H3Enb
320,

772

D)

2)

3

4)

5)

Kim, |., Williamson, D.F., Byers, T.,
Koplan, J.P.: Vitamin and mineral
supplement use and mortality in a US
cohort. Am. J. Public Health, 83
(4) : 546-550, 1993,

Balluz, L.S., Kieszak, S.M., Philen, R,
M., Mulinare, J.: Vitamin and mineral
supplement use in the United States.
Results from the third WNational
Health and Nutrition Examinaticn
Survey. Arch. Fam. Med., 9(3) : 258
-262, 2000,

Radimer, K.L., Subar, A.F.,, Thomp-
son, F.E. Nonvitamin, nonmineral
dietary supplements: issues and find-
ings from NHANES I, J. Am. Diel.
Assoc., 100(8) : 447-454, 2000.
Newman, V., Rock, C.L., Faerber, 8.,
Flatt, S.W., Wright, F.A., Pierce, J.
P.: Dietary supplement use by
women at risk for breast cancer
recurrence. The Women's Healthy
Eating and Living Study Group, J. Am.
Diet. Assoc., 98(3) : 285-292, |9398.
Foote, J.A., Murphy, S.P., Wilkens, L.
R., Hankin, J.H., Henderson, B.E.,
Kolonel, L.N.: Factors Associated
with Dietary Supplement Use among
Healthy Adults of Five Ethnicities:
The Multiethnic Cohort Study. Am. J.
Epidemiol., 157 : 888-897, 2003.

ot Vol 104 No.6 20045 (Si=s)e)

220

6}

7)

8}

9}

10

Slesinski, M.J., Subar, A.F., Kahle, L.
L.: Dietary intzke of fat, fiber and
other nutrients is related to the use
of vitamin and mineral supplements
in the United States: the 1992
National Health Interview Survey. J.
Nutr., 126{12) : 300i-3008, 1996.
Stewart, M.L., McDonald, J.T., Lewy,
A.S., Schucker, R.E., Henderson, D.P.;
Vitamin/mineral supplement use: a
telephone survey of adults in the
United States. J. Am. Diet. Assoc.,
85(12) : 1585-1590, 1985,

Rock, C.L., Newman, V., Flatt, S.W.,
Faerber, S., Wright, F.A,, Pierce, J.P.:
Nutrient intakes from foods and diet-
ary supplements in women at risk for
breast cancer recurrence. The
Women's Healthy Eating and Living
Study Group. Nutr. Cancer, 29(2) :
133-139, 1997,

American Dietetic Association : Posi-
tion of the American Dietetic Associa-
tion: food fortification and dietary
supplements. J. Am. Diel Assoc.,
[o1{1) ¢ 115-125, 2000,

SHETF PH W FERESHH
HHMARMMARENYEENR
FENESERICET 2 2NTAD
AL STFO—EEELU
BEET  OME—] $BEM, 30-
51, 2003.



Lette [ gy e PR TSR A e DR ET A T CPLgr S YT 7T CRG Ao L T R . T MNP C oS BT N2 T ROT WO BT ek N 7= T ST ST P 2

Mitochondrial Genome Variation in Eastern Asia
and the Peopling of Japan
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To construct an East Asia mitochondrial DNA (mtDNA) phylogeny, we sequenced the complete mitochondrial
genomes of 672 Japanese individuals (http:/ /www.giib.or.jp/mtsnp/index_e.html). This allowed us to perform a
phylogenetic analysis with a pool of 942 Aslatic sequences. New clades and subclades emerged from the Japanese
data. On the basis of this unequivocal phylogeny, we classified 4713 Aslan partial mitochondrial sequences, with
<I0% ambiguity. Applying population and phylogeographic methods, we used these sequences to shed light on the
controversial issue of the peopling of Japan. Population-based comparlsons confirmed that present-day Japanese have
their closest genetic affinity to northern Asian populations, especially to Koreans, which finding is congruent with
the proposed Continental gene flow to Japan after the Yayol period. This phylogeographic approach unraveled a
high degree of differentiation in Paleolithic Japanese. Ancient southern and northern migrations were detected based
on the existence of basic M and N lineages in Ryukyuans and Alnu. Direct connections with Tibet, paralle] to those
found for the Y-chromosome, were also apparent. Furthermore, the highest diversity found in Japan for some
derived clades suggests that Japan could be Included in an area of migratory expansion to Continental Asia. All the
theorles that have been proposed up to now to explain the peopling of Japan seem insufficient to accommodate fully
this complex picture.

[Supplemental material Is available online at www.genome.org.]

Recent analysis of global mitochondrial DNA diversity in hu-
mans based on complete mtDNA sequences has provided com-
pelling evidence of a human mtDNA origin in Africa (Ingman et
al. 2000}, Less than 100,000 years ago, at least two mtDNA hu-
man lineages began to rapidly spread from Africa to the Old
World (Maca-Meyer et al. 2001). The archaeological records attest
that humans reached Japan, at the eastern edge of Asia, around

13Corresponding author.

E-MAIL mtanaka®gitb.or.jp; FAX 81-583-71-4412.

Article and publication are at http://fwww.genome.org/cgi/doif10.1101/
gr.2286304.

1832 Genome Research
www.genome.org

30,000 years ago (Glover 1980). At that time, Japan was con-
nected to the Continent by both northern and southern land
bridges, enabling two migratory routes. As early as 13,000 years
ago, pottery appeared in Japan and $iberia for the first time in the
world (Shiraishi 2002). Subsequent technical improvements gave
rise to the Japanese Neolithic period known as the Jomon period,
in which the population growth was considerable. Later, Conti-
nental people arrived in Japan from the Korean peninsula, initi-
ating the Yayol period, with this migration reaching its maxi-
murm at the beginning of the first millennium.

With this archaeological framework in mind, it was of an-

14;1832-1850 ©2004 by Cold Spring Harbor Laboratory Press ISSN 1088-9051/04; www.genome.prg
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Variation in Japanese mtDNA

thropological interest to us to know whether the modern Japa-
nese are the result of an admixture between the Paleolithic-
Neolithic aborigines and more recent immigrant populations,
whether the indigenous population gradually evolved to give rise
to the modern Japanese, with subsequent colonizations having
strong cultural influences but only minor demographic impact,
or even whether the late Neolithic waves entirely replaced the
indigenous residents. Morphometric data obtained from the re-
mains of Japanese Paleolithic people are more in accordance with
a southern origln for these first immigrants. Subsequent morpho-
logical studies on modern indigenous (northern Ainu and south-
ern Ryukyuans) and mainland Japanese favored an admixture
model in which the former would be descendants of the Paleo-
lithic Japanese and the latter derived from the Continental im-
migrants who gave rise to the Yayoi period (Hanihara 19%1).
Genetic analysis using classical markers assigned a definitive
northern origin to the Upper Paleolithic inhabitants of Japan;
but whereas some authors favored a homogeneous background
for all modern Japanese (Nei 1995), others claimed that although
Upper Paleolithic and Yayoi period immigrants had probably a
northern Asian origin, they were genetically differentiated
(Omoto and Saitou 1997), The application of molecular markers
to define maternal and paternal lineages to the peopling of Japan
confirmed the dua) admixture model but added some interesting
novelties. For example, the study of Y-chromosome markers led
to the discovery of remarkable Korean and Tibetan influences on
the Japanese population (Hammer and Horai 1995); and mtDNA
HVS-1 sequences also confirmed the Korean input (Horai et al.
1996) and closer affinities of the Japanese to Tibetans than to
southern Asians (Qian et al. 2001). In quantitative estimations of
maternal admixture, it was found that -65% of the mainland
Japanese gene pool was derived from Continental gene flow after
the Yayoi period. However, the indigenous Ainu from the north-
ern island of Hokkaido and the Ryukyuans from southern Oki-
nawa showed <20% Continental specificity, pointing to them as
the most probable descendants of the Jomon people. The fact
that these indigenous groups were, in turn, genetically well dif-
ferentiated indicated a notable degree of heterogeneity and/or
isolation among the early Japanese immigrants (Horal et al.
1996). However, two handicaps of these studies are the incom-
plete representation of Asian populations and the relatively small
sample size of those analyzed, which weakens the reliance on the
relative affinities found by genetic distance methods (Helgason et
al. 2001). For mtDNA there are currently enough HVI/HVII data
from eastern Asia, including Japan, to test the validity of the
above-mentioned results, However, these sequences have been
assorted into different clades following different insufficient cri-
teria or even have not been classified at all. Furthermore, the
phylogenetic confidence of results based only on sequences from
the nonceding region (HVI, HVII) has been recently questioned
(Bandelt et al. 2000). This is mainly due to the frequent occur-
rence of parallel mutations in independent lineages that confuse
the correct classification, a source of error that is increased be-
cause the basal motif in the noncoding region for the two mac-
rolineages that expanded throughout Asia is the same (16223). In
addition, as the noncoding region has not evolved at a constant
rate across all human lineages, it is considered inappropriate 1o
use this region for dating evolutionary events (Ingman et al.
2000; Finnild et al. 2001).

To make reliable use of this important source of available
data on the mtDNA noncoding region to contrast the maternal
structure and to determine the most probable origin of the mod-
ern Japanese, we have undertaken the following approach: First,
we used a set of complete mtDNA sequences of 672 Japanese
individuals to create a phylogenetic network (Bandelt et al. 1999)
that related them to other complete sequences, already pub-
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lished, belonging to the major haplogroups proposed by others
(Torroni et al. 1992, 1996; Macaulay et al. 1999; Yao et al. 2002z).
Discriminative positions in the noncoding region, defining ad-
ditional Asian subhaplogroups, were then used to further classify
766 previously published Japanese partial sequences. For this
purpose we also inciuded other unambiguously assorted se-
quence data reported by other research groups (Derbeneva et al.
2002b; Yao et al, 2002a). These HVI sequences thus pooled were
then compared with other published Asian sequences. Finally,
using all of these classified sequences, we tested the relative af-
finities of modern Japanese and Continental Asians using global
distance methods and phylogeographic approaches framed at
different age levels.

RESULTS

Eastern Asia Phylogeny Based

ot Complete mtDNA Sequences

The phylogenetic network constructed with the complete
mtDNA sequences fully coincides with those previously pub-
lished at worldwide (Maca-Meyer et al. 2001; Herrnstadt et al.
2002) or regional scale (Kong et al, 2003). Moreover, their main
branches are well supported by high bootstrap values on a neigh-
bor-joining tree (Supplemental material, condensed by more
than 40% bootstrap values).

From the L3 African trunk, two early branches came out of
Africa and radiated extensively, originating superhaplogroups M
and N, which were defined by the basic mutations depicted in
Figures 1A and 2, respectively. Representatives of both superhap-
logroups reached Japan. The construction of these phylogenetic
trees by using our Japanese complete sequences, and other pub-
lished Asian sequences (Table 1) resulted in a better definition of
the known haplogroups and in the identification of new clades at
different phylogenetic levels. Characteristic HV] motifs and di-
agnostic RFLPs in the coding region, and coalescence ages for
these haplogroups and subhaplogroups are given in Supplemen-
tal Tables A and B. To contribute to the unification of the mito-
chondrial nomenclature, we revised the previously proposed
haplogroups by adding the following new information.

Subdivisions Within Macrohaplogroup M

Haplogroup D

Haplogroup D has been defined by the specific RFLP —5176 Alul
(Torroni et al. 1992). Studies on Native American HVI sequences
permitted further subdivision of D into subgroups D1 by muta-
tion 16325 and D2 by mutation 16271 (Forster et al. 1996), Ad-
ditional subdivisions into subhaplogroups D4 and DS have been
proposed for Asian lineages (Yao et al. 2002a). These investigators
characterized D4 by position 3010. Two additional mutations,
8414 and 14668, have been proposed to define D4 (Fig. 1B;
Kivisild et al. 2002). Whereas these two latter mutations seem to
be rare events, 3010 has also been independently detected in
haplogroups H and J. A new branch at the same phylogenetic
level as D4 and DS has been detected in Japan (Fig. 1B). Mt is
characterized by mutations 709, 1719, 3714, and 12654 and was
named D6, The subdivision of D4 into subgroups D4a and D4b
was proposed on the basis of the distinctive mutational motif
152, 3206, 14979, and 16129 for the first and 10181 and 16319
for the second (Kivisild et al. 2002). Both subclades have been
detected in our Japanese sample. From our data it can be deduced
that mutation 8473 is also basal for D4a. In relation to D4b it
seems that its ancestral branch is defined by the 8020 substitu-
tion (Fig. 1B). Consequently, the D4b subgroup proposed by Yao
et al. (2002a) should be renamed D4b1 harboring 15440 and
15951 as additional basic mutations. A new subgroup character-
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