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Relationship between age-related decline in attention and sex hormones:
Examination of 10-year functional decline based on the longitudinal data
Takeshi Hatta (Department of Health Science, Kansai University of Welfare Sciences, Japan)

Abstract
The effects of sex hormones on attention function from middle and upper-middle aged people were examined based on the 10 years

longitudinal research data in the Yakumo Study. A digit cancellation test was used for the attention test, and the work performance of

the young group who received the first test in their 40s and 50s and old group who received the first test in 60s, and the rate of decline

in performance during 10 years was compared. As a result, women were superior to men in work performances regardless of age. On

the other hand, the rate of decline during 10 years tended to be greater in women than in men. It was discussed that this gender ten-

dency suggests an effect of sex hormones on attentional function associated with menopause.
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1. [FL®HIC

AN BHEIZEMBEICB W TEEL D b EN ]
T =~ AERL, —HTCERMIISIERNITEMELY
BENIART =< AR T LI MAZITI LD, B
HEREIC BT DM E DM AT K2 BUZH 5 (Gerstorf et
al., 2011; Kimura, 1999; Maccoby & Jacklin, 1974; McCarrey
et al., 2016; McDowell et al., 2004; Plumet, Gil., & Gaonac'h,
2005; Wilson, De Fries et al, 1975) .

ZO LRSI, FBAEREDOMEEMI DO LEEE D — N TH
% Kimura (1999) 1%, H DD KEOEHRT — & 12HES
T, MEEEZHIT HIMmAIRE LT, kDML [Sex-
related hormone theory : £ /L& EGG | LML, Tk
FEH R RAMBEREDIXZ & A ENFIE W EICTR
BIND] LWODOREFTHD, FrZ, = A S
DEENT S FERE N L TR EE I B W TEETH
L7, ZO#ME4AY L2, Hatta, Nagaya, and Ohnishi
(2005) 1% 39 %2 5 89 ik k T H & 512 NMTETHRE M
& (D-CAT) . mBliCiEMA ., SCFIRMVER A 4 % L7z,
D-CAT TOAERMEAE (KIEOBEALYE) 1% 40 mft CTHERd
TE D2, S0FMREIFRITMA L, ZAUIMRICHES v
EUNWDEBETETE D L ML OBmE SR LT,
L DOFRETITMEREIT 60 ~ 70 KR TOHRR STz, ZD
T RXERANGE ST DVEZEDS AN O A JEZ 38 U C— & TIE7R
WZ L AR L, BRI BRI AE S Al AT A e
W% 5952 L &aRmed 5 L L7z, Hatta and Nagaya (2009)
1T Z OWF%E % 58 ® S, Stroop B & HI VN C A #% & i h
DTARNT VA= NARNE L)L @L<, &
B FEITRANT 4 —~ U ATBEE T D Stroop iR E AR I
BREENH -7 L L, Kimura BFG%2 KT 5 X 572 50

a Union Press

WAawms Uiz, 72720, AL, RBahicwEs
KIE L= FREME O H D 50 OELITIZEZRITR D -
7o ZNUHOFRI, MEAVE RS IRE OREIE I
U CRABERBICEIRICE L RIZL, = A NTF U4 —
IV DAX L)L U A3 HTSE AT I B 3~ D 1 - TR D
LAUL DR ICH 59 5 AlEtE 2R LT B,

AWFFEIE, Kimura FRERICHERTBERT — Z 12 L 5510
BEND OEMITIHLA RIS 5 2 L2 By E Lz,

FRABERB I TR ZE OIS B IMENCE S AR TT &0 5 R
MWEFT N D, ZOMERCLE D FEEERR O N IE, 384
BHEOSEFSEARERICOVTHRESNTEY ., KAT
WL, s h 1L EATHEEE  (executive function) “CHFIZEH
FHZ LR STV A (Fjell, 2017; Harada, Love, &
Tribel, 2013; Tian, Simionsick et al., 2015)

EE - FEITRBERE I D W T, Miyake, Freedman et
al. (2000) 75, REOMERIZ L Ea— L, BEMHE
AT L7259, Alan Baddeley 3 b L7233 - EITH
HERE L ¥ B 31 (updating information) . ARFEE/L—/L D
7 b (shifting) . ##| (inhibition) ¢ 3 -> D 3 T4k
SINHE LT, §2FETHARL, ML TIISIEIE
ATEh e (] 21X, Wisconsin Card Sorting Test, Trail
Making Test A/B, Stroop Test 72 &) 23 « FETREKAE
KT 250L LTHNONDD, ZiH D3 HEEDN
T ANRY)— THPL TR T & 2 & Bl &N D IR
E <, HBEANUT I ELZOBELMTTEHE LN D
BB HED 5N TV B ORBIRTH 5.

AWFFETH T2 TR R A (D-CAT) bIEE - #
TRERET DT L /e 2 & A TX.| updating
information & shifting DR A KBEL TV D EEZ HNLD,
updating information O ZEFE (3, FfE B HITE 0O Bl 70 4 RF
7Tl ZEEREa—T s 7 LT, EEREBI
RREINTVDIHWERA T LWIEFRICESRZ 2 H 0
T, AMORAEREICEB W THEEENGNI LTSI £
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TH 720 (Morris & Jones, 1990) ,

B FE TN IZ£E - T D-CAT B A& 28 10 4[] ©
EORRICEALT D0 % 40 A L VS0 sk ft (LR, #F
ERE) & 60 a%ft (LT, ®ilHe) o2 SOFHHEME T
L7z, ATEIEMARATEREZO®R ETHY, %BEHILH
1% & A D LB 2T, HRIIMERVE VEADEH

TRTTDLEVOIMEO O TR, 5EREOHIIC
%T#ékéﬂf%@ — E DM TRV v pEERK

DEBERGTT 22 ENRH LB L, fithrmatim 4«
10$k L7z, réH—/ME > DG WAIR LD ZEAL 3K X PR

DEBEE PR DT, PARRATE 71X O Wi
E®£M®&E(mﬁuﬁbﬂ7f~7V2ﬁT$)ﬁ\
T CIC AR &R B U 7o sl & Eb X TR e £ & Heg
FRET Lce L7eido T, MEEGIE. 40 I KUY 50 5%
Rzt CEFRRE) OYRBZLE 10 B DONRT y—< A
RTHRIL, 60 oM (Gl LV LRTHDL LW
IHDTHD, AR LK DT, 40 ~50mflTIE, #
%%%%ﬁﬁgukwfiﬁ@#ﬁﬁib%%hé_&
BPELHTHY, 1FEAEDHARANLYEIL 45 ~ 55T
PR 2 8R4 5 7= 6> (Taketani & Maehara, 2001; Tamada &
Iwasaki, 1995), PARRZIZ= A b v & v O IE HALEE
BALBEOFR S 2 b2 bd . SV T FETHEE~D

X (K BT SRENMETT2EE26N572010, i
EALBERE /T OAR T RIX 2B <, fil 21X, 60 %ﬁuﬁé@ﬁﬁ
RARRER LT 2 ED 10 R L 0 & # OEBEAT L= 1T
k%w\&w9@#¢%ﬁﬁ@%%;%50

2. Ak

21 XAEE

2001 425 2019 4 F TO BIERERBERZICB W T, #

FDEREANE ST %5 NU-CAB (Nagoya University Cognitive
Assessment Battery) %5232 L72 6,893 & & kt4edH & LTz,
ZORBRERERNS 10 H1%I2H D-CAT B2 O H
DRBEEBK LT-EZAH, NN ANEY LT, TDON
FRIE. 2001 45 ~ 2010 4. 2002 45 ~ 2011 4£, 2003 4 ~
2012 4, 2004 4=~ 2013 4=, 2005 4 ~ 2014 4, 2006
~ 2015 4, 2007 4~ 2016 4F, 2008 4~ 2017 4, 2009 £
~ 2018 4, K U2010FE~ 2019 FEDMAGHLET, £
FLE AL 50, 89, 71, 55, 51, 56, 46, 72, 54, K UN4T 4
THolz, ZOHITIE 2001 F~ 2010 F 121 2002 4~
2011 FRIZH YT DRI GENIFHET D E 0D XD IR~
ABEHEEND, ZOFREGEIE, FRBNENFOT —
EBRHTHZ LT, 2D, EiEo LD fx%{a\c:
122001 4~ 2010 4E DT —F DR &R Liz, TD7-H
BeARBIIZIE 301 4 DT — X 135y Wﬁ%&ﬁotozmﬂ
REDOEERE L mEE A B Lz, AT 40 mefR A Y
50 I OZ 2 E Lic ket 33 4 CPEIRERZ 2
fit 48.64 7% (SD=4.11)) THERK S 41, %E 1T 60 i fRITH
WO % LIz 674 CRERFERZZF i 63.87 ik (SD
=285 THERENT-, ZOXLERIT. ARALMED
R PARAT i & BATHIM 2 B AL, A 1L PAREATEE,
BEIIPAREHE L 2D B 27272 Toh D (Taketani

ANHBRBEARTTE #1981 %

& Machara, 2001; Tamada & Iwasaki, 1995), PR & 134t
DIIENTZ A v brdaFArar OEAZBS L
g, IR e 2459, 2 ORATHIRIEIR K 5 4,
BallkoTixen L E<H< TREM 23 (Harlow
& Paramsothy, 2011) , BLE 0 PARR A5 00 Hp I il 1% 52.5 7% C
AROEILE 12 A L EZRSINL TS (Gold, Crawford et
almmo%of AMFFE T 40 R F L V50 R & H)
L LA OIEEREZVER VTV EANBET D,
x#%%‘ﬁié: L. 60 mifCEM2 & T DG ft & ik d 5
TEEEYLEZTND, ok, IR TR LE
YOEBPNMENTH D E V) EA T, RERFTT 720
WA CEEECTHEORFRE L S bt 7z, B
FEREIX 49 4. TPYLENG 52.87 5% (SD =5.52) T, &St
1251 4. 4R 63.50 B (SD=2.78) Th -7,

B %ﬂ*ﬁﬁ?ﬁ‘*‘-ﬁ

EEE—S‘J/\ IEETEHERRICE R Y Tl A NNy T
J (NU-CAB (Nagoya University Cognitive Assessment
Battery)) % ZEfii L C & 72, 2001 £ 5 D 20 FERICEHB W
CHTERER O HIE A 7 C NU-CAB O MRATE B (2 —%6
DIEEH A L72A3, 2001 42 LUK D-CAT i3 —H L TIA
7w ha— L TEE L TWHIEE T, FEEOSE VR
HIHH CTH D (Hatta et al., 2012), 7 > & LTEFI S
LThHLIHREFAMMNOIBEESNT | XFEX—F v MC
HIHT 2 D-CAT 1 &£ &, 3XFDF—7 v NaeHKET
% D-CAT3 Sl & T OXxI G & Uiz, Iiwic X5
AR DO EACIIT WG & b @ OB EH T 50, &t
U PEOE WG S 1T Y (Hatta et al,, 2017)
IHTORIE L L7, Coetzer & Balchin (2014) <° Lezak et
al. (2012) XX FHEM AL, EEEELIET 2 DI
WU R CTH DL LT D, TOHME LT, K
D E 2 G TE 2 2 L 2% T 5, Hatta et
al. (2012) 1XSCFHEWMA T dH D D-CAT 13 I I P
FENTHREK OF NG, X —5Fy N Th LT % AT
RIHT 238, BIRAEE D K 5 25 7+, Baddely 7342
Mg 9 % 5247 5% 1T updating information, shifting, inhibition
DHERIZ M TE D &9 5 Miyake et al. (2000) (23211,
FAT REHE D 3 FLFE O 1 7C D updating information (Z % i
T5ELTWD, D-CATI FIFIFHHREFIZ 60 BRITE S

PR, B, ¥—F v MEF (6) &, D-CAT3 &
ETIRE—4y MR (8,3, 7) IR OHE~—27 %5
B X HITRDI,

3. fER

D-CAT fids~ = = 7 JVIZHEW HlRRRERINIZIE L < & —
T MEFICHE Y — 7 o 2 EE TH D TP (Total
Performance) Z{FE&E L=, £ 1B IO 1 IZHEEEE.
PR B X OEMRNZ TP 2277, 72, TPIZOWTiX
10 AE B O VEZIL T2 (DR: Decline Rate) % il A B2 5 H
L7z, BEHICHWFREAUL, DR = ((TP : FI4K) — (TP
104E4)) / ((TP W4EWK) + (TP 104E14)) Th D, £ 2 1THE,
PR L OGMRIIZ#E L= DR 27217,
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3% 1 : Mean total performances (TP) in D-CAT and D-CAT3 as
a function of age and gender groups. Numbers in the parenthe-

ses are standard deviation (SD)

D -CAT1 D -CAT3
Men 282.06 267.61
(51.35) (52.40)
Young
Wormen 339.76 193.00
(72.29) (32.94)
Men 266.22 250.12
57.12 52.12
old ( ) ( )
Woren 286.85 170.94
(69.49) (37.10)

TP ZOW T OGRS HT (B XM X Seff) 2R
FRETOHEKRLEBITHETHDL I LEWLMNT L (-
F\ 196 = 14.184, p = 0.0002 ; ¥ : F| 1o, = 6.885, p = 0.0094 ;
Fy 196 =453.54,p = 0.0000) 723, ZZHAEFTIE, BF X PEIX
AT (F) 106=2.095, p=0.1494) Ff x Fefth (F) 10 =4.497,
p=0.0352), PEXME (F 4 = 284.23, p = 0.0000), 35k
OB ENOZZHARA (F 106 =5.571,p=0.0192) [THE ThH -

400

3% 2 : Mean decline rates (DR) for 10 years in D-CAT and D-
CAT3 as a function of age and gender groups. Numbers in the
parentheses are standard deviation (SD).

D -CAT!1 D -CAT3
0.03 0.02
Men (0.08) (0.09)
Young
Women 0.06 0.00
(0.09) (0.10)
0.03 0.02
Men (0.08) (0.09)
old
Wormen 0.07 0.05
(0.10) (0.08)

7

I OFRERIT. FT. WIFERZ AR TS EREN
EEEL D b, ZERBEMHEL Y H D-CATI & D-CAT3 ©
WG TEND, 2FED, FERNPRZNIEEZEKRLT
W%, F7. D-CAT1 ®J723, D-CAT3 LV bIE¥(ENS
W2 EERLTWS, ZAERIZOWTOMRRITANES
BN, AWFGETOMEEFGROMBNTIL, TP 2OV TR Y

[ ID-cAT! [ |D-CAT3

350

300

250 —

200 —

150

100

_

Men Women

Young

Men Women

Old

1 : Mean number of correctly marked digits (TP) in D-CAT1 and D-CAT3 as a function of gender and age groups

[ Ip-caTi [ ]D-CAT3

0.08

0.06 —

0.04

0.02

oL [
Men Women Men Women
Young Old

2 : Mean decline ratio (DR) for 10 years in D-CAT1 and D-CAT3 as a function of gender and age groups
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DEMELTERBIEL Y bIEERNRZVEEOMHI T
NTHD,

WIZ, DR OGEAHT OFERE R 2 B IO 21Z7R7,
DRIZ DWW T Do Hor AT (BE X PE X Ze ) R E, B
(F\ 106 = 0.093, p = 0.760) . 5t (F, 105 = 0.703, p = 0.403)
BHEABETH Y, EOBERIIAEBMEM (F) 5 =3.125,p
=0.078) R L7z, ZEAFEMT2RBEIU3IRE HIZ
HARE T ehrol, MEOBEROFEMB ML LMD DR 2
D-CAT1 3 LU D-CAT3 DS THIEIZHRTREWT
EERRBTHLDOTHD, ZhDORERIE, Lt B
LT, UTHREOEZEROK T % 10 (£ O g Tt
N 40 LN S0 ARSI OZ B & LI IR
60 ARSI DZ 2% Lm0 F LY bEEECH
HIZEEBFHRLTWD, HARANOEEPHREHL 49.5 (SD
=3.5) mEME SN (Tamada & Iwasaki, 1995) . £ T
OHMNE S FEMBEN LB TH D B2 D L. Mhanilk
DA 2 T T, PEAR LT DS RTEE RS RE IC % 5
% &35 Kimura OFLH 2 SR A/ER L0z K9,

Thabb, MR ENAEEEM TH Y, DRI
D-CAT1 35 L O D-CAT3 CTHFFEDOH X @t #E s~ T
KREL, EBFERATH LB ZR Lz, BEMICIE
D-CAT1 O FFEIE 10 4 T 5.7 % 1EEAMGEME T 5
2, EEEE I 10 FEM O FERITIZIE MY, D-CAT3 O
FAEREIL 10 [T 7.0 % MEERGE DMK 9 2 23 Sl ©
IZ 10 FEROE FRIZ45 % Thotz, FEMELAET
Ho7=Z B D-CAT3 @ DR (£ D-CAT1 OZi LV K
TN ENmENT, REEMIABICEL R -2
D O D-CAT3 (X @ EE, 9705 60 ik LA O 10 4F-f T
IS ORGSO T 278358 D-CAT3 OF5 13 60 7%
DUBTIIK T2 2 & EFThHIMHAMEZRE LT,

4. BR

AR L7z & 912, BEIEREDMEEIZ DWW Tk, FWL
BT A MER B L D B & S R EFE SN D
KO THITEITZ < fFET % (Salthouse, 1996) ., it
BB BN IE SO TRRAMSIE DX FIZ DWW T O %2 Mt
LiiE b D 7e IEZRWA, b DOPEEDRERITIZE
o E3 D DM T ORMBE COEE RO TH
D MEWTRIRR T OO B A3 T RE AR FRANEEBE O Nl A b D%
PR 72T CIE -, PEZ 2 NEE L 72 Seattle Longitudinal
Study O RBBERERM A T — # IS < MFHT L, Caskie,
Schaie, & Willis (1999) <° Gerstorf et al. (2011) D IRE A
bV, B O BYEORGEIXZ2/IBE ) (spatial reasoning)
AR T EMEE BRI I MEIX S EERE S (verbal
meaning) ARREICBIE T HIEIE CHMOME A ER T D
L LTW5, %72, Swedish Twin Study of Aging IZ X %
Finkel et al. (2003) D ¥ T, il i MERE /) B E AR C Aotk
BLOVREMERE DB EMRA THMEO L 272 OIK T
R LT=EL LTW5, Finkeletal. (2003) =t — K5
TERRA R TN S L 0 4, Karlsson et al. (2015)
IXZEMRE ) THMEN L L 0 BN D Z & Ao E R
THML T\,

N HIBREBE ST 52

EAUE Bz

—F T, MEIHETRNETI2HE L H D, Berlin
Study of Aging (Z3-3< 70 ~ 100 mk DX RH TIE B &L &
BATNET K DHEREIR T HRIZEL L TV D & D $Ei
(Gerstorf, Herlitz, & Smith, 2006) . Ferreira et al. (2014) @
FFEm T 60 7% LA 80 ik & CORRIIMSREMR A AT OIK T
FIEB L BITHEIL TV D & 13 O & s 2 £ &
DR REZRE LT D, BRER TR, MR REEl
EEDIHITHEEMNT NI FRREETHDLE N
E9. DEV, KH ORI O BMEROMEAET H
FUOPHETIEIRVWEF A D,

TeTE. ARWEO X DT, HEWTHYEEHT B ST IS
KD RBARRED IR T OMEIZ OV TR LI b D, %
FH DO DR Y MaCarrey et al. (2016) L 2272\, % 51X
Baltimore Longitudinal Study of Aging 7 — & ~— Z |2}k
SN, RBEIERE D INER I E S B2 HEt L T\ D, il
HENTMETFERIEIC—HL TV DT TIERNA
2k CaFER) T dH V. MMSE, CVLT (California Verbal
Learning Test), Boston Naming Test, Letter Fluency, Category
Fluency, Digit Symbol, Substitution Test BVRT (Benton Visual
Retention Test), Card Rotation 72 EXNH WL TWE, 2D
T SN = AT O BRI 64.1 ~ 69.7 5 Td D
BRI REREIC LV EVRH D, 3 ~94ET
2~4 WCOFMTHD, MREENT DL, Ol
PEVEGHRITIE T 92 2 &0 QBRZEMBENICBEE T 5 2 ff
DA TEMEN LML Y BN D03, ZLSMT MR
FHERY GEND Z & OREFRD b OBERER FRIT,
HEEHRL LOETRERICHST oA L LTHWS
#U7z Trail Making A/B ZfrE . BHEOH R LMHEI Y 58T
HHZE, QLTEH > T, THEDOHFRHMELY LNl
HTHV VT ANRKTHD, EWVWHIHDTHD,

AT & b i 9 % updating information % 3% |2 B8 i -
% /Nt 25 4k o £ §F X MaCarrey et al. (2016) T @ Trail
Making A/B DA H 23%2 3 525, 60 mifii& 250
HRFNCOHERE YT, R FRIZOWTIMEAEEZ R
RNELTWD, 1272, ZORFRITEIILIE ORET
B Y ARHFGEO X5 ITHEWTIE R TR D i &
TEDMEIEVER TOMFHIATORL TRV, Lzdi->
T, ZEOHEND LIFED 10 4/ ¢ updating information
FHRIT, EHILIE D 10 FECOREMLLICE TR
WK T 2R eV FITMDREY ¥l TOHE LS
&9,

TR OFIE TRIERNSZ(LT D Z & DRFEIL,
FEFERE DS PR AT 2 D AR £ THEARNLE W DFE
fili % 403 il T 14 4F fi] o ¢ Wr A B 98 T L 7= Hollander et
al. (2005) (Z LAuiE, HiFds & ONEAE FLIE M A AU O i
J7 CPHRERT A b PR D B RS TR . EEMOBITY)
WToORERE EBITRYA TOMREEZICSNTOR
BRETHFE SN E L TWD, ABFSE TlX updating
information EHRIZHE H A Y T T, BHEMFEEZHRET
% L. Houseman et al. (2002) @, FRIEEEEDMNEBLG T
IRFATHERE IS 2 2 RAF L, WRPESR X OYMERPED = 2
ha U@ Lo CHflicand & LT, KR

il
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L 7= Hatta and Nagaya (2009) ~Cl&, Stroop fi#r 4 H T,
AP OZA T P — AR L~V EELL L
DET, EE-FATRNAT =< VA RBER D 5123,
FLIEMA TSR T /)~ 7=, Stroop #i# 1T S-CAT & 38
{el L 7= updating information & AN T 25 B2 5D T,
ARG DFEFIIEEWN A RES T D & A2 gD DT,
Kimura O R /VE VEFE ZNE TR o AN DK
HTob0THD, DF V. updating information FFE|Z D
WTIEARZ BRI 2 2 & THRREZE R L TuakaR
IWECDYR—ERRDOND ETLHWARAREES O Z
LTl D, ol MR TPEME THME R Y BEENEN
TWeD T, B LTSRN Kb TR CIZE LY
£DHEIIRD LN DI TIHARN, KKRE LTERE
FETHLZ LITHERM L T LERSHA D,

B ARWFSE D limitation (ZDOWTHL L TE <, if
AWFFEDVESEAGROIR H Td 5 DR OPEAITA EMMIC
EEV., MR AEAZR LD Tfiﬁwo_ﬂim
R OHEEE R DY A IR E 3 2 mTREMER E V., BiR
TR E R O E BAEEE 2T IT 1T 60 LA D & DB AS 40 i3%
~ 506 L0 b —EAIT, HEHEOEE R D0
VO HEKIZLD D 0)“(“&) %, ¥7-. updating information
WRITMRDROLEEZZFIC WEITE 2 0, 8
WIRNEFFNEINRNWTHAH, IHIZ, —FfitiT
BEW, Y PR ER P RMERICE 22 b2 6T
EWH T 4T AOERIT, JurlE, MER—MESEICE
T MmO & S U AT I LT D, KR
R AR L, R R s 287 2 & OFE
EEEAD, EOAY By 7 OERMBEALE DM
FHELETORBND, PEAEEZEEICIRY B 5 A R
%Téﬂﬁﬁébfi&%&% LEMF LY, FE

X, ZREEOZER LV SDGs IcfiEEN D 7 r— 3L
&ﬁ@(WMinH@¢@%®E@T%6VIVE—
FEEAEBLEI) OXFICNI I HOENE RV,
PEZEOLEFRFEZED L Z LI, BETLIZENb-o

THEHRLRNEZEZ TN D, ZHREOZFEOEEITITS
ER72BRHE O IEfiE CHRBII R BN VLA TH D & %Zét
HDThD, TOZEbboT, AR ERETLHZ L L
L7z,

ik

A FE 1T B = F 72 # i B) 5 GPSP KAKENHI Grant
(#23330219) Oz Fhi L7, FHEIT/NENTEL
BPED A N — CEEMEE, NHKER, BT B
Fase, JEH TR, AKIREF. REEZ, OHEESE. OHik
TRoh) WONTNETHTR R v 7 Ehi PR EE K o W 12
EHT D, mBANIEILNENTEDO —ETH Y | Ethical
Committee of Nagoya University Medical School for Yakumo
Study (2011 # 643) TOMBEHEEZHE T D,
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