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g TN E=— L Z2nSE %, 10 0B 10COKICTFERRNLIETTFERTLOL Lz, KA
b A F DA 10 43 2COBEHICFERICF LR T DO L Liz, #BREOEZ ORI (m/s®)i% 1-6Hz,
6-10Hz, 10-14Hz JEEECH T /01T THEAT L 72,

Fo. BWE & FRHCE IR G Lz, HIEEmE T E OICHEEIC Y 7= 28055 O SN 5 R
FAEMY T TRHEST S b0 L Lz,

3) fRtTiE

T-OREZ OO IRGEIC X 2 2L OfNTIIE —oELE 5y kT & Scheffe D% bhikik 2 A7z,

T RTOMENTIX SPBS it 2 v THEKYE 5% TRt L7,

3. % B



HFOFHOREILTER T 32.6+24C, /KA DLAEZ T 13.9118CTH Y 2 /3% Tl 19.2
+45C, 5 0% TlX24.9E51CTH-7-, TNHIFWVTIE FEREE LN THEIZED LTz T
% P<0.01)(X 1), EAKBAR DA ER T 37.712.0C, 2544 T34.4+228C, 543% T 34.3+08 Th-
Too ZHAUBEWTIUG PR L LA THEISHIN L T2 (P<0.01)(IX 2),
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L3 — VIR AN E < 72 BICHEV GRS R < 2 BB S 5 L H Sh T b D, SEOHFZETIET v
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PR D 5 — o SRR 2 VT T o 72, 2 OREKIC X 0 ek S A BEXUSIT =M L 720 3 2DIE
SUISEA 2 4 75ms, 100ms, 145ms Té Y N75, P100. N145 L ég Sh b 2, N75 [3SMuEeR &
DO KIEE D — KRBT E 4C JE~D s, P100 1R EF D 2/3 FEIZBIET 5 s, N145 (F— kA
TR D R I IZNT TOIRWEIIC R T 25 S TH D . KD HHEA~A ) HREEE R L
TW5,
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1 B 2 MO MERE (2HZ) Tz S B 284 100 [15- 2 C, WA ME Y Lz, #%EEIEFH02)%~
A F A, AIEIETE(Fp2) & 77 A @M, EAMKREEHRE T — AL LTEH L, Tz LT 2
BT 7,

BAEP & [ JBEARHED D M T RIS D IMSBER KD OBEME SR LI2b DO Th D, A~y Rk
ZE 27Uy 7 FREE AW, IEHEBRAO BAEP 113512 X 5 % IEREK 10ms INIZ 6~7 E OB
TESASBLAL, DSBS I~V & g S5, BAEP OWTE 2 2 1R Y, 1, 1, Vi
ZE L CRidk S, BIERNENZHUEICEEMARR, B4V —7E6E). ST R E ST, Kl
DD R LA O BRI E 2 2, -1, M-V R OTE R RHTZ A 200 RN ER (&), EEsadar(h
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BAEP (X VEP & [RIfk DRFEIC THIE L 7o, g 2 2 O~y RV 2555 UG B3 RfHeRef 0.1ms
D7V 7 EF(90dB) Z /5 F) 10 [B]T#fge 1000 [EINE L, /22 HICI3A B0 b OFEOREL RET 57201
F S (50dB) A it L. B &2 NG Lz, AIARZERE % ~ A F A B, SHIAE(Cz) % 7 7 A B,
AR E T — AL LCEH Lz, vz LT 2 FEITV, 20RO TER O 5 % TH A
ELTHRELT,

2—3 MEHFHIEE

FEROFFT HiEE LT, 7 a— VEEHE & oo e CHBIAET, 1 RE%. 2 Refil# C oolie 8 0 it
EENENT-T2, £DH 5, HERENKED LN OIZB LT Scheffe D& E ik & HWT, EORE
WOMICHBRZEN B> T DE i~ BT & B 1R, 2 % OZEZIZ OV TT L=
— )VEIHE L XTREE TS OB D t REEIT- T2, £, KEHT D O 7T v a— LB EE(g/kg) & N2
B, Tova—UEE L B L 2 iR O VEP & BAEP OFE, 7L o — LR EET & R 1 KR, 2
e FH] DI D72y 2 B & L TR 21T o 72,
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T a—)bk Y — DR T L 3 — VIREEL 15 4y
5312 0.49+0.08mg/l, 105 431412 0.46+0.08mg/l, 135 5
BAK T & 72,

TV 3 — VB EEE &k RREED VEP IERF ORI LA R LITRT, 7 /02— LB EUEO P100 & N145 (2
I B iR 28 /L D 7=, Scheffe D& B LE#G & V= & 2 A P100 TIE AT & 1 K7 T p=0.0332,
N145 CIXEHEAT & 1 KEfEI#% T p=0.0001, #EHLAT & 2 FEfH# T p=0.0291, £ N LA ERIEEN R iz,
F 7o N145 ITBI L ClE, 1 REfEIfL & 2 IEf#ITZ C p=0.0476 & 70 v | A EREMEN b,

T b3 — VARERE & et REE D VEP IF D545 2 3 2 1”77, P100 Tl 1 BFRIZ8{E T p=0.0206, N145
TIE 1 BFRIZ{E T p=0.0024 L 720, ZTHENT L a— ) VBEEECRIBEECK L THBEREERNH D 2 &
ViV oY/ LW
7V 3 — VAREEE & xR D BAEP IR ORI LA K 31289, BAEP TIE7 /L2 — /LBEHED A2 |
B WL -1 CTHBERIERE S R S/, Scheffe D B A V=& 2 A, IR CIXERGETE 11
[f11% T p=0.0389 & 72 W AERIER DS, -1 B TIEHEAT & 1 BefH#2 T p=0.0227 & 72 0 AERIERED., 1
IRefil#% & 2 IRffl)#% C p=0.0387 & 72 V A EREMEN TN E N BTz,

TV a3 — VAR &t D BAEP IR D225y A 4% 4 123, 1 IRFIZE LTI 111 T p=0.0006, V i
T p=0.0410, I-111 i T p=0.0398 & 72V, F7c 2 IKFRZ{LTIE | 3% T p=0.0248, 1l % T p=0.0475, Vi T
p=0.0463 L 72V | T LT )L a— /VAEEHETX BRI L CTHERIER D WL b7,

FIEEHTZY OT a3 — B IEg/kg) 2 NS, T v — VB 1 RE#E & 2 K% O VEP &
BAEP DOERE, EHET & 1 R, 2 Refk O ZNE N OWERF D25y e @A L BIRHr i, ([
IR EN LA E TR0 o7z, —#ilE LT VEP @ N145 0 2 B IR 2 0B AT & - 7= aF
X 312”7,

12 0.60£0.16mg/l, 45 437212 0.54+0.12mg/l, 75

7412 0.4440.08mg/l TH Y . T L3 — LABEIE D

F1 BT, IR 2R R O 7 La— WABERE LY 2 — AE B O VEPE K (M+SD)

- ZRBRES AN
7IIL3—)LEEREE (=10) Da—XERE M=10)
EHET EERZRAEERZ M PE BENAT (BN BERIET LR piE
N75 80.3+4.3 | 82.6%3.2 815+4.1 05477 | 80.6*t4.2| 788+53 | 80.2%+3.5 0.3608
P100 [106.0+4.2| 108.7+4.3 | 107.3*3.0 0.0332 107.2+4.8 | 107.05.6 | 105.6*+3.4 0.198
N145 [143.0£15.5147.7£15.7|145.4+=15.6| 0.00001 (140.8%14.5140.4£15.2|140.6+=15.2( 0.9033

F2 T — ) VEEE, Vo — AEERF OB HRET LRI | 28R O VEPIERF D 755 (M£SD)

- RIHD &H DHRTE
1R ZE L 2MEfHI 221
TILA—)VERBE D1 —XEWME| PE | 7oo—EBEEE| Uo—xEER P
N75 23638 -1.8+45 0.2395 1.3+8.0 -04+32 0.5437
P100 27+27 02+24 0.0206 1.3+32 -1.6+23 0.0582
N145 47+29 04+2.7 0.0024 25+32 -02+26 0.1156




#3 BT, % 2% O 7 L3 — VB RREE Y = — A B EHEOBAEPE R (M£SD)

- ZIEE RS
7 L3 —)LEEEE (n=10) Ta—RERE 0=10)
{BEET ({EERE 1SR | EIREFER | PE EEET | EER 1SR | EEZEERM | PE
I 1.38+0.04 | 1.37+0.06 1.4240.08 | 0.0439 |1.40%+0.07| 1.39+0.08 1.38+0.07 | 0.5312
Il 3.71+0.15 | 3.76x0.14 3.75+0.13 | 0.0272 |3.75+0.15| 3.73+0.15 3.73+0.15 | 0.1538
\Y% 5.57+0.16 | 5.64+0.15 5.65+0.16 | 0.0644 |5.64+0.11| 5.61+0.15 5.62+0.16 | 0.4853
M-1 | 2.33+0.15 | 2.39+0.13 | 2.34+0.13 | 0.0116 [2.35+0.13| 2.34+0.12 2.35+0.11 | 0.6573
V-II |1.87+0.15| 1.88+0.17 | 1.90+0.13 | 05344 [1.89+0.14| 1.89+0.15 1.89+0.17 | 0.9125
Fe4 TV —) VB, Vo — AR O B R EIRE% | 2RFR 2 OBAEPE D4y (MSD)
- XD & DR TE
i pge 2WFR 24l
TILa—)VERE| Ca—RERE PIE |7 a— L BHEE|  a— 2B P
I 0.00+0.05 -0.01+0.06 0.7997 0.04+0.05 -0.02+0.04 0.0248
I 0.06+0.04 -0.02+0.05 0.0006 0.05+0.07 -0.02+0.04 0.0475
\Y% 0.07£0.12 -0.03+0.06 0.0410 0.07+0.09 -0.02+0.09 0.0463
m-1 0.060.06 -0.01+0.06 0.0398 0.01+0.07 0.00=0.05 0.8086
V-1 0.01+0.10 -0.01+0.07 0.5859 0.03+0.07 0.00+0.09 0.4586
3 TIa— LiBEE 2 BEEIE O N145 O REH -0 7L a— L &0 E))EE
N145-7
160F
150k
140F
130k
120F .
080 0.5 070 0.7 080 0.8 0.9
weight
Elest (BEM P=0.0698)
Y84 - -94.1563 x X( 2 )+ 212.754
4. £
VEP TIIXIHREEIZ T R TICEB W THEREBREOIER I N> Ten, 7 ra— VEBIEET, P100



([ZOUVTHEHAT & 1 RFfEE . N145 (2 DWW CITEEET & 1 Rpffg ., fEHET & 2 RFE# TR IO B2 TR
DR BI7z, N145 2OV TIT 1 itk & 2 BRI th CIERFICE B RS A b vz, $72 P100 & N145 (2
DWTIET V= —//VHEEE Lo EE D, BEETE 1 BB OB OENIAEREEN RN, Zh
5D L5 P100 & N145 (EN75 L0 & 7 b a— L DOEELZZ T4 <, 7o N5 I L TiE 7 r=
— VB 2 B L0 b, 1B COLINT L a— L OFEE L VR %52 L hbhnd,

BAEP |[ZOWT b kHREEI T R TICB W TH B RIBRF ORI R Do 203, 7L a— )UEBREET,
[ I DOWEIRE, -1 OTE R EIFICA BRER S L O, - EZICE LT, 1R & 2 IRFfH]
BCHERERP LN, 72 1IRICE LTI 7 L a— VBT & HRRREOEIET & 2 R oo
FEPIZOWT - EIZBI L CiE 7 b o — VB & e IREE OB T & 1 FE % DR O 72531220 T
NI & VIRICEE LTy b = — VAR I & et FREE DB I & 1 REE 5% O DO 75012 D T, F 72
Al e 2 R DOBREDZFIZOVWTHERIEEN R b, ZAbDZ Lnb 7 v a— OB
X OPEAROTEENME FT 52 &0 N ERMOPF IS TT L a— L OEBELZ 0T W &, Tva
—IUNBERAREIZ G 2 5 BB 2 B L 0 b 1 RSB ROF R LD RN WS ZENRB XL
oHe E72 M-V EOTEABER CIIAERERN L ONRN-T2Z Lnb, T a— L OB
MR (PN &L 0 b TR ()R < B E 5 2 D AREER D B,

PLEDORER G, 7 a— L OEEEIIC Lo THREEE LT REN@E L bES R L, T
I =)L DG ~D BT 2 FefilffE L CTHFHE L T\ D Z &Moo 7, VEP & BAEP IZXT 5
TN a— L OEEITEREZE EN DWORRE TRift T 200 &5 2 EIZB L TEXE R DM O 4
NhdEEZD,

[FER 72 RERC, Tl a— VBEEE L ¥ o — A BEEEZ VIR, 1 REEI ., 2 RERI# I B A
BEMA 21T 9 & 1R & 2 BT T CVRR ICHERBNA LN &L OMERH S V), CVRr DHE
RN 2 R R LV b 1 RO TR RE WD, fR, BRARES B R L a— b
2 DRI 1R TR O RELS RD LWV Z e BNbnotz, £72, BIOMIETT L a— LiEE 1
R & 2 Wef] CRfME R RBEEEN 2 JE L7z & 2 A, P300 M 1 Rtk & 2 Beff%1C, F7- N200 #
G2 R I EARIEEN RGN EORERH D ) LD ENbT A a—ANERICE 2 D HE
DI bR < 72 D FERERICB LTI, MEDOKRIG L e D FRICL > TR D WRERH Y | RO H
BdoEEbND,

ARV ZHRE N2 72 TR R [ R B B R A 73 P O A SR AL A B L T 2,

5. X M
1) AMEENZSB SR G T 2 — © T a— L NEERIC 5 2 5 B OFR AN
https://www.npa.go.jp/koutsuu/kikaku/insyuunten/koutsuuziko-kenkyu.pdf
2)  FHATHE T EASE, EEEE ¢ BN ABRICH 2 258 1,3,6 WOWEIE, 3 KUV 1-3, 3-5, 1-5 [T
RFDZALICONWT, B~ D 7 U FERKFHES 141 613-616,1986
3) Alshareef Aysha and Dandachi Nadia : The Effect Of Anti-Epileptic Drugs On Visual Evoked
Potential In Patients With Generalized Tonic-Clonic Seizures: A Prospective Case-Controlled

Study



4) BEMEANER 6 ( Auditory Brain-stem Response ; ABR ) :
http://www.okayama-u.ac.jp/user/hos/kensa/nou/ABR.htm

5) Murata K, Araki S, Yokoyama K, Sata F, Yamashita K, Ono Y:Autonomic neurotoxicity of alcohol
assessed by heart rate variability. J Auton Nerv Syst 48: 105-111, 1994.

6) Murata K, Araki S, Tanigawa T, Uchida E: Acute Effects of Alcohol on Cognitive Function and

Central Nervous System Assessed by Auditory Event-Related Potentials. Jpn J Hyg 47: 958-964,
1992

6) PG, MATBERE R ENL. WA EE 1986
7) BRI R EN O E &M ICB T D IR
http://portal.dl.saga-u.ac.jp/bitstream/123456789/121577/1/zenbun_fulltext_goto.pdf



TJLarteIdoav sy 7OERICAGTEARLXFREDEHAE

4015542 & 1E8 <A

1. AIRE= - BW

TrareFarrr e, FBREENTLS 5 FORFEEZ T L7720, T X TOATHATREF D %
LaxtGl LIRS TH D [1], 2008 FH T A U B EIREHE Tt #— (Centers for Disease
Control and Prevention : CDC) 7%, 2012 F(Zi3 A AREAEES (World Health  Organization : WHO)
BHLBEL TV D, Fvarte g r7id, RS ORES V2B U T, &kt 1y 70 -0
KOFHT B ORFHEET 5 2 LICHAZENW TV DD, A FFOFEOH 5 B &L721F The <,
FELTWRNWEL L 7T Oxg L LTW5b, BENRAETEEIEOESIL, T2 O3 EoAEIZ X
L, NEZENCLTIND Z &ITnx, KEDOMROKFLZIIFE Lo Tk TH Y . Fit%
FFOHEORNB L TH > THWDIRICE T T 20 bRnhbTHD [1,2], Fvartersvar
7 OEEBRNEL LT, FEDQV Fa X T 47734777 0 EER LT 2 T3], &bl
BHEEZ RS 5 2 & | IEIRATD D LB 20t AR OV, RS REIR O A, 1aE, MHIEYYE 7B &
KPR, PROEERE, BIEAREOMER, MBI, AMRER SRET LN D,

OIETIZEFERISE TR, ML TR TR [4]. EEERIC & Femn b0 O JE FE W] 58 3 ik
ENTWVDER, KHAREIROEISMEIRE N Z L[5, 6]1°CBEE(LIC X 2 ANIE « 4T4R « ik HHE OB
77 e, B REESICIT T v a7 v a v r 7T OR R TYUENIIFTE HE L Z ), bRET
$ 2015 4 11 A2 CEN B IEBREMEE o 2 =BT vavt v a v rrv o 2 —%2b B2,
[t &2 =TI, BUERR O H 2 AN/NEHITIRK D B > T N2 BTk T 5, FREROAENR - HFEIC
DWTOMIR, IR LDOHWH v 7V OFER, EIRE OFRREAEDL L oo v VORI &
ANTEO[2, 774~V T LTOEKISHORETH D,

AFFETIE, DRETT Va7 v a v r7 ORI Hiicdhiz> T, BUR L RELEAT S
BT, T RFPEZRRLE LET U — MNEEZITH, BiROF Va7 v a v rricEEsn s
FEEE O FRRBUZ DWW THRAE L, fLdrMmEEZ1T 9,

2. WREAFE

1) &%

FRH R P EFBESR LFERD D 4 FRICHEET 2 k754

2) Jiik

A H—=Fy b EDOT o r— Y —LThH5 Google Form W T, [ELTT 7 — Mt E21T - 7= (FF
F 1), WHNIT6 A 14 H D 26 HD 13 A Th %, 4 FFED L1425 (203 44) IZ SNS D—FETH 5 LINE
ERWTHESOBRIEEEZ L, AELEHEOHRY 27 =1L T7 7B A LTHET HERE & o7z,
3) FHAIHH

OREA M

Flip, FE, KE, FFEO/S— M —0OFE (H0 /L), BIETREZATWD D, fERITEZ 2T



WD T OWTHIA L7z, AFliiE 20 i LL & 20 LA N 0 2 BRICHFE L T2,
QF Lartvrya T ERRN
FertiSTAT scale[8]2> 5 HAD L+ KFELBRNH D EEXONLHEBZMH L, 77— FHEA L LT
fififH L7, FertiSTAT scale &%, Bunting H23BF L7z, &N T A 7 AKX A L2, PO[:V?*%’%E@%EEE/)
TR DR EIZOWT ORI 2 BT 57200y — L Th 5, TR S5 22 OFEEIC
T%&éﬂf“éoh%i?Af\mXVE;~&Kﬁ®$W%®EﬁL%O%EMéﬂk%®T%D\
B BT, S BMRNT O 7128V TIESMENFRES LTV 5, FertiSTAT scale 7> Sl L7=TH H 1
HARIFORREE (5 Bl - ATV ~Mit 2 S < HWRY) . ARRJEH (B3 gy - 21 B LD Ev -
21 H~35 H +35 H LD RV« AGE) . BHLREL (B/ER > T D - WMo TV A b L RRPL (5 B
BE WU D ~F oUWV | SGEEE (6 BB 13 A M ERV~mEA), 1 EMOSKER
GE1BLLEERET D A) (5B . 1 ARG~ 1 4B LIE), 1 HOD 7 =4 UEEE (4 BpE 1
BN AR ~7 BAALLL L) o 7TTEH TH 5, F£7-. CDC(Centers for Disease Control and Prevention) DHELE4- 2%
Trark a7 10HE[L]D 9 B FertiSTAT scale & EEHT 5 L O &ERWZ8HA LT 47— b
HAE Lz, Z0OHE L%, ERm A2 (b5 - 20, BEOEREICHZE L T\bH0 (3 B -
HoLEETEV~b o LR 72V FEREICR (BEEE) (U A PERALTHNS - THER
AV | LR SNTERBREBAL TS - BFENPOEINDL L IICLTWVD - FRHCEML TV awy) | fE
Wz (BEZ T TND - ETIERWD, A TWD - ZITF TR | %F%Wﬁ¢
IR DIFRA~DE (> TWD - bRV | FIREEGRI o Tnd - HHRWn) |
ﬁﬁhvﬁ%/@@%ﬁ(%@Lt-%@bfw&w)\ *@#A@ﬁﬁﬁhm(ﬂﬁx?fw
BEEITIXR VW, B2 T T D - ZIFThien) &8 25Th b,
@H—T ¢ 7 b SNk R [10]
Bunting 5B L7 1 STHEHMNOLR2HFMNETH S, HIRICOWTOFERESLY 27 £ L TEBOF
FZOWT O ERS, BEETTXTOEELZ [ELW) TRENY) Tohbwn) 2o+ 5, E
BT LA RE L TOND R0 T 08835, FSIFEEDEIA (0~100%) TFH 9, {548 % 7~ 3 Cronbach
alX074 TH D, £, RTFOWMICE > TCZOREFXIRNTHETHL Z EBRENTND
4) HEEHIHT
=T 4 TR EOR R L, BIEHEOFEN, FEMIZLWNE D 2 mAR - Em AR 2 5%2
L2 emHD0D 3 RIZHONT, EREN T RELZHW TR Z1To7c, o, HBREFEln, 20
AHIZOWT, EHBERSHT 2 O CTER 2 MG L7,

3. % B

Wz 106 £ D& 25712, MIERIT 522% Ch o712, 7T o7 — MEROWMEIILLTO L H 27 -
7=,

1) £1 MEFEDOREANEM

i CF¥), EAERA) 20.6 % (1.59)
K 2T 72 4 N\ (3.8%)
H& O, R 158.9cm (4.7)
LY CF¥), EAER ) 51.6kg (5.5)
BMI CEY), iR AE) 20.5kg/m"2 (2.0)
FFED/S— hF— HY 41 N (38.7%)




L

65 A (61.3%)

BRI R 2 B A TV 5 BTG 5 N (4.7%)
A TUNVR N 93 A (87.7%)
bbbl 8 A (7.5%)
PRI R 2 S ATV D 53 (n=101) YA TG 78 N (77.2%)
1A TR 9 A (8.9%)
DN 14 A (13.9%)
2) £2 FrvarvrvarryrToEmkn (A %)
FLarv Sy oa T OFRME SELAR IS TD 0(0%)
SELTH-oTWD 1(0.9%)
A alg]H Tl 7= 105(99.1%)
H IR DFLE Jo AT 7R 10(9.5&)
DU 25(23.8%)
JE 27(25.7%)
2372 0 JE 35(33.3%)
it 2 HH RN BUVEN 8(7.6%)
H R JE HREAVIEN 1(0.9%)
21 H X v EW 2(1.9%)
21 H~35 H 78(73.6%)
BHEIVEW 8(7.5%)
NIE 17(16%9
Im AL EEIR AR OS2 H D0 | HD 43(40.6%)
720N 63(59.4%)
BUEDEEITHZE L T D0 o LR 81(76.4%)
i LTk, BURHER Lzw 21(19.8%)
Hol KD 4(3.8%)
IR L > TUWN5 0(0.0%)
> TUNR LD 106(100%)
SR A FEAERERWD 29(27.4%)
H1~3 H 51(48.1%)
I 1~2 H 21(19.8%)
I 3~4 H 2(1.9%)
i 5~6 H 2(1.9%)
i H 1(0.9%)
1EMOSEE 81 BLLEREe A) | 1 B A 4(15.4%)
1 BAZLL k- 5 BN AR 14(53.8%)
5 HZLL E 10 B A 4(15.4%)
10 BT LA | 14 BT AR 4(15.4%)
14 Hifr 2L 0(0%)
1HOH 7 = A ABRUE 1 B A 49(46.2%)
1 B DL E 3 BN R 48(45.3%)
3 HNZLL b 7 BT R 8(7.5%)
7HALLL R 1(0.9%)
BEWE & Bk L CHEIL TV D (3
EIE=D) TV A MERALTNS 2(1.9%)
[ERR Y | LRt s o B A
ALTW5 1(0.9%)
BENSTND L HICLTND 2(1.9%)
BICEB L Qo 101(95.3%)
ERERZW A =T T2 BEZIT V0D 61(57.5%)




B TIE RV, FEA2ZITTnD 31(29.2%)
ZUF TR 14(13.2%)

FHRCARF 0N H 0 | Z S TR

(S 5 )i T 5 )3(n=39) Mo TG 8(20.5%)
FAISYANA 31(79.5%)

H 0 DFIEREE > T 5 ) HoTWD 74(69.8%)
SIS 32(30.2%)

ARNVAZE L TONDH N FAE L D 13(12.3%)
F<REL S 22(20.8%)
EIE LD 53(50.0%)
HFEVEL 17(16%)
Foe LA 1(0.9%)

FEENALTZF v (HPV) ZHEREL

iR PR L 72 85(80.2%)
BERE L T e 21(19.8%)

TEENRZ EZ T TOD

(n=76) FEZTTND 9(8.5%)
fEETIE VW, K2 2T T D 24(22.6%)
ZUF TR 43(40.6%)

3) FertiSTAT scale 1 FertiSTAT score

fiti R % FertiSTAT scale (22 Tidw7=& Z A, Blued9
\(36.8%). Yellow 7 A(6.6%). Orange 59 A(55.7%).
Red 1 A(0.9%)TdH~>7- (XI1) , Yellow, Orange. Red
SN2 67T AD S B I NFL - PEI ANFL D22 #%
BRiNd % D1% 30 AT, 448%72-o7z,

m Blue Yellow m Orange m Red
4) T —F 4 TR AEROR B B ARGERR
BIEH OV (EHEFZE) 1357.8 (21.7) sikleo7 (X 2) .

2 N« JHPHABRERAER BR
18
16
14
12
10
g m AR
6
4
2
0 -
oAl ,\fyb‘ v ,,JQ?’ ,ga;’ D{o’-]’ (,)”3?3 (o'»?’ (ocaﬁ’ ,\b?) %bf-" O;L’-)’ &




4) ARG & A SR A OB

ZDH—F 4 TV R EOES L. FEAFZOEE (3). FHENIFLWLLE I (K4), WA
B FEd AR E2Z2 L2 enH 50 (X5) O3 HITHONWT, AERETR LN 2o T-, 7=, Fin,
ZHOAEEDIAER ET2ERIFONTTH, SR EFEHLOZZOEOMICHERE#IIA S

Mhoto (3R 3),

4|3
(50 b3 A
P=0.06

70
60
50
40
30
20
10

101% 201%

P=0.16

HH [z,

(g)
70

60
50
40
30
20
10

0

X4 FHEAR LD

P=0.58

K3 W—T 4 VAV E O/ R 2 ERAR L T DHEBEYRSHT (Filin, AR - Em AF =2

BR) FHE 7 R2=0.0252

FEUER A )R 255 B P fi
Flin ERLA R 1.878 0.169
i NEF « PEIm ANFBLS2 208k o A 1 6.311 0.154




|

4. & &
ARHFFETIX, EFR LT RAERGI, AR ORE L T L are T v a U7 T OFERRILE T
B LT, =T 4 7R EO/RIL, BARANLEOTFE R LD IZ@mro7cbon, 79 WEO K
PESERA S (59.1) [10] & W& o7, L a7y a U7 7 ORFEITE S . BRI S 8IE (72.6%) .
EMEFEZ B 0% (57.5%) . TEHENARZZZEE BL1%), A NV AZE L TWHEDEIA

(83.1%) & RMEMRDEEES[11,121L 0 &Y 27 Th o7z,

BMI IZDW\ T, 185kg/m"2 ThH 5 o8] OEIGIL, AP TIX 14.2%,. £ETIX 223% Th o712,
—7J5. BMI %% 25.0kg/m"2 T 5 IEE 1L, AHAET 2.8%. 2FEFEHINT 102% THh -7z, BEIZEI L T
X, REOEYESREN 95% Th D D3 LT, RREICHIT2BERIT 0% Th o7, BKifiL TWoHEIE
I, AREIZBWT 726% T, 2EO 335%D 2 5Ll EThoTc, HEZANR Ny 7% TEFEZITTH
%] LEIZELIHED 571.5% T, 2EFHIL 61.5% Th o7z, TESHENPAMRZOZLRIZOVTL, 2F
Tl 424%5 D% 2B, ARETIE [ERZIT WD & TERITIEARWDS, BaxZF b 28
HPETH 3l1% ThoTc, BREDOA ML ARHLEHEDEIEGIT 53.1% ThDHDITH L, A& TILEIZ
831%MNMA ML AZ IFIZK LS TESIEU D) T2FITE U D) EEIZELTCND, BT oA D0 T,
FertiSTAT scale IZ L % & | IEROBIBLR O S ADFKEICHELET- LI D50 7 = A AABIEIE, 1 HIC
7 HALLETH D, AFED 99.1%IX 2% Flal-> Tz, 20 fREPEICE T 2 B FH)» 5 OEREREIT
234 pglday T o 72[11], AFESINFE D 95.3% ITFEBEIUZOWT TFHIEFK L T\ O T, 20D
234y g/day [ZITVMETH D Z ENTHRIND, Zid CDC OFFE LT\ % 400 g/day LV 166 1 g/day
BTN T,

BELE 2T > TORWERIZE W T, KPR L TV 2 aTHEMEIE 51% & & 5 [3], #FHEiD H D IEIRICE
WTIEB B A A, GHE L TWRWIERIZESW T O IRIERCRHADIEEZ T 5720, TLvartv7ya s
T OWRIIRBHETH D, Stern HIZ X AUE, EAMEICETAEREMD Z LIk o T, Lkt bids x M
TAT7T T UENTHELEY , WIRATOEBEIUZOWTIE LFE#KR L7V SRR SV EZRE T
BIERMICER L7275 K912k 2, 2F 0, AT AT O LR, FLarkr
T a v T OMEICORRD EE A2 D, BIFERSIC L A EREMIT, 2070 0FRTETH D3],
BEAARTIX, HAMICET 2 A BICAT 47, A 2 =3y EPOAFTLENL V9], A5
THRINIZL T, FEmAREZZZ LRV E L, HMFENLIE LWERRZ G CREBERY 22 A TEH1E
NORFDLEEN KON TV D RN RESND, SBRBENETT vare 7 va  r7a% kst
BHIZY 2o T, HERLEK TOMHETHZ L Z LI HAA, T, Mgk A ¥ —F v Ml
FHNHROBIZO EZATT varerva vy 7 ARV O WERS DL EBEX D, Tz,
RCKDBNZ 72 DN, 2300 DT OFEIR AR Z RS Z LIk > T, EMFIC L 2 EBRENAREE 72 D,
DX LT Larverra v r7EERIETHLINN, S%OREBFEOOESTHD,

KGEMO/NS SPRIZEROR S, Bk - BLOBHDHEOHRNT v r— MR L alfErE (BRI
AT R) 2T, RFRITIIRA RS D, o, AFROBMNMEZEEDEFROLEETH ST,
ST varte a7 EIAS ERIE TN IS T, —BAMEEZ I LETES, Fki
IIXHE N AR LETH D,

-~

5. &k



10.

11.

12.

Centers for Disease Control and Prevention. https://www.cdc.gov/preconception/index.html

SHE . T are a7 EER T A a—T v 7 GERRT O RMENE O &E] (AYUMI R
PERNEL O EHIRR)." EFO H P A 256.3 (2016): 199-205.

Stern J, Larsson M, Kiristiansson P, Tyden T. Introducing reproductive life plan-based information in
contraceptive counselling: an RCT. Human Reproduction 2013;28:2450-2461

Organisation for Economic Co-operation and Development (OECD). Health at a Glance 2015: OECD
INDICATORS. Paris: OECD Publishing; 2015.

Yoshida H, Kato N, Yokoyama T. Current trends in low birth weight infants in Japan. J Natl Inst Public Health.
2014;63(1):2-16.

Ministry of Heath, Labour and Welfare.Vital Statistics. 2013.

Maeda, E., Ishihara, O., Saito, H., Kuwahara, A., Toyokawa, S., & Kobayashi, Y. (2014). Age - specific cost
and public funding of a live birth following assisted reproductive treatment in Japan. Journal of Obstetrics and
Gynaecology Research, 40(5), 1338-1344.

Bunting, L., and J. Boivin. "Development and preliminary validation of the fertility status awareness tool:
FertiSTAT." Human Reproduction 25.7 (2010): 1722-1733.

Maeda, E., Sugimori, H., Nakamura, F., Kobayashi, Y., Green, J., Suka, M. & Saito, H. (2015). A cross
sectional study on fertility knowledge in Japan, measured with the Japanese version of Cardiff Fertility
Knowledge Scale (CFKS-J). Reproductive health, 12(1), 10.

Bunting L, Tsibulsky I, Boivin J. Fertility knowledge and beliefs about fertility treatment: findings from the
International Fertility Decision-making Study. Human Reproduction 2013;28:385-397

JEAETEE TRk 27 AR IE RAR R AR TR A
http://www.mhlw.go.jp/file/04-Houdouhappyou-10904750-Kenkoukyoku-Gantaisakukenkouzoushinka/kekka
gaiyou.pdf

JEATIEE PR 28 AR [E R SRR A
http://www.mhlw.go.jp/toukei/saikin/hw/k-tyosa/k-tyosal6/dl/04.pdf

(ftR—ERRAE)

BIEOHE (cm) ZEDL H0NTT?  CEAKT BETHELTLLEZEWN)
BEDRE (kg) 1ZEDL HNTT?  CEAKT BHTHELTIEEW)
BIED B OREICHE L TOETN?

BERFEDR— M —TWE3»n?

BUE, RZ LA THNE TN ?

Pk, IRSOMEL Lo E BN E 372
FHIIMABK L NT T2
AN O FHIIATFR TREEAATZUNT 08 2
el DFHIIATIR CTEEA TN T8 2



SETICHA Nz L 1ZH Y 372
BAEX Naz o> TWETN?
—HIAARDZ N2z NETN? (RO ANIEE > Tz & EDARE)
(LAD] Z N aofzk58a (LA LIFFBLE) 138D B0ndH D 3002
EZTMADZRaplzERNETH? (Y TULELIBDET R TGREATLZINY)
B (ARE - BE— T - I TNANRE) ZEOL HGWRBAET O ?
[1EMT] FHRICMENOT v a— v > THNETH?
[1 BT] FHICHENOD 7 = A vl >THNETN?
AR—=YREEF ZTIHIERTEDLS LN EDL BB Y £ 7n?
1ENZHE EDOL HWVORHEEEN Z L E T2
NIUADIWEEET DL ORIT TWETN?
TN ERRE 3128 D5 2 L TROS ADOMREASEREE 2 T T&E2) 22 Z2HMo TWETN?
PRIV DN D EEREE L VIO D NERH D EBNE T2
EENOEBEZEHR L TLoTVETL? (Y TUIELLDOETRTERATLLZIN)
fEEEZWITEMICZ T THETN? (KRETE_LTWDHDEET)
FHR E T TEFANCAIRL T D3 (MHFZEOWLRWTTIE S FTe) 1XH 0 £30°?
Z DIFERHED ﬂ%@%t@f%@h@%ﬁ:%%¢6W55#ﬁofwi¢#?
B DMiRE DR BN oTo 2 L DH LR (BEPEEMRERE) 220 TH S THETN?
%@iﬁ@¢fzﬁvx%@bfwiﬁm?
UTDOU 7 FBfITZTELEN? (TEELIBDETXTEATIZIN)
AVINEYTOT 7 FoEEZ T TNETN?
TEHBEOEHRZ LZ T THNETN?
SETITHAR - AR EZZZ LI LT £T00?
Z LB TE20? (B TEELILDOET X TRATIEIW)
WS e &2 -V T W ZRUVIREE T, ARREINIAMT R T2 6 HULERIET 5 2 ERL VAT TR
E] EREZLTEIND)
ABIFDRNHIZATRNE ZDRBATEDL HNTT ) ?
MRS, ARICBED DR TRAIEH Y £3002 (Y TUIEDLHDOET R TEATLLZINY)
IHAEL - FEIm AR ZZZ LIC W, U2 ETHD ET e
ZRUFRETTN? MTEEHLI»LDETXTRATIEEW)
TATT T2 RkROBEE/ SIZON T, BEMAFENLIFEST A A 2Z T 0 EBENE T2
ED X D7 FIETHREST AL ZAZZ T 20T T 0?2 (FTEELIDETRTIBATLZEIW)
ZFvarkvr a7 (Preconception care) sk (ZDOWTIZHI > TWETN?

ePEIE 36 kAR TITHEAR T 28I %D D

BHEE IS LEREMMICE vy 7 2 (ERH) %2 L THIIRE LRWREIINETH D,
HoRaZ W S LVEFIRT 2R E B 5,

Z o33z H BYEIIARLEIZ 2 30,



10/ LD RIS I AT TH B,

1 DMEN D BT AL T 720,

A HTIE, 40 ROLMES 30 MROLMELFI U< HWVORERTHIRTE %,
TR 72 AETE B O N T AREE TR0,
BEYILEICBTZ 5L D> 2 BT, RIS 0 0970,
ARRD 2N B ITHIRTE 5,

BEHARELD 13F 0l ERK> TV AR TE 2N I ER”H D,
L TE D BT AL TIER N,

PREGEIZ 3D o 72 2 L3 D NIRRT 72 0 0370,

MERS LR DIZEIIRL OB %) 2L
Fosap HHRLST S IS8T L8
REDN MRS IS8T 8
PERRGUEDS TR L9 &) ICET 528
B T2 2



MHBRIZE T SRH OB E T U £ XDOFHE

4015545 HE4Y  #HKER

1. HAEEM

OAEOERCITEARBETH B, JEAEFEE OBEREIC LD LIRE OB OEROERH O
2EELL B3 65 sk L EOE S TH Y, TRk 20 FE A RIS L CHERHBETRED I INCER U T B, E s,
FLHE FLSOE IR 7R TR AN & 7 2 kN BRSO IR IR MAISE 722 & ONEHEB O G OHE & L COIRBHER
2L, T4~V T OEEEITHETIEND TH D,

L7 L, Tomio & "2 KAUZ 636 HEOBERFREITONT 97%ND 72K L b —E, 2D 95 69.8%7 4
[ LA EA% 5 OBFZEHIC HbAIC i 2522 L TV A DSk L, IRMZ &% T\ D ATTh L 20.8% &
o TWD, ZTREVIRBRRENR T Z7A~ V77 & LTHFRICERINTWRWARRERH 5,

Z AU E TSR RN O IR BRI AT 2 DWW CRHI L 72 g3 7e < . RO ARBHEFRERE ~D T 7
EAFRIIRATH D, AR TIIKERORE 2 HET 5 R, NWRAHET 2 EFREERIIC oV CHl
BHIF®R AT A (GIS) ZHWTHIERZR T 7 B ADFHli 21772 > 7-,

2. A &
Arc GIS for Desktop10.4 J U@ BLHNE AT X B R v NV —2F—% (Bsti Vv /32) #HWTELT
DO aER LT,
O MHEBROIRFZEET 200t « BRITO MO~ v 7
@ MHRONEZEES 2960 - 2RO~ v 7
H22 DO ANAT—% (FKH B : 1086575 N) &~ v 7 OREEEH & 2 /AG bW HE#E L OESTO
SyEN. 30 4N, 60 Z3EIN, 120 EINO N0 AR Lz,
H B C OB ERIZLL T ORE TIT> TN D,
— B TR 2 BT S
TP ER I 2 A i3
BF3E T B B A L e
H B BRI TR AT - RIEHER A L2
ATEE LB 2 A5
BERER - BEVEHEROMEH I
i B 5.5m LA T 3 B O I

DIZHOWTIIKHIRIERIES  EEEEAELZ, OICOWTTIRIEEARF—LX—ViIZhb b a— KN
RRIERHER %3 (https://kouseikyoku.mhlw.go.jp/tohoku/gyomu/gyomu/hoken_kikan/itiran.html) % FHu T
~ vy T ERAER LT,
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3. & B

UTD LS e~y IR STz, LIZABREZHWZIRBOY 72~y 7 K21 ZA8HEL
WIERNB DT 78 A~y T Thd, ’IDRA Y v aDB3nho TWDES B EERIETH Y |
WOGITAERERE AR LW D, BRAaEE
NEgoTnD,

HNENT
215 3N, ik 30 RN, 35 60 A REIN. AR - 120 43

BRR

ILIIJ.I!BE
B1 BFYORMEMSEF COEHES
& BBHEMO S

2 REYOAHERKEFITTOEHEIZLD
BERE DS H

ANAT—=H2F DD ELUTORIDOLIITRD,
X1 RFYOEEHEFE COBHEICLIFBEEMAIAD

IR A NE
15 7N 858407 A (79.0%) 1081930 A (99.6%)
30 SN 1046130 A (96.2%) 1086506 A (100%)
60 7N 1086571 A (100%) 1086575 A (100%)
120 53 AN 1086575 A (100%) 1086575 A (100%)

15 0 EN T TEAET LR 2D I RT =2 L720 | x *BEITL Y P<0.0001 72D T 2 FEHIC
FEBERENRD T,

x2 RFYOERMBFTTOBHEICKIIBHRMAIIAO (15 7B8R - Thlll)



AR AL NEH
15 43 FE P 858407 A(79.0%) 1081930 A (99.6%)
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X4 HFYOABERBEETORDSICELD

BHRMONH

o=y FIZONWTHRBRICART =22 £ L HBHLEIDE IR D,

%3 RFEYDODEEREKBE TCORSICKIBEHMFIIAD
BRF} AE
15 SN 419694 A (38.6%) 772829 A\ (71.1%)
30 S HE M 540577 A (50.0%) 915952 A (84.3%)
60 4 EE N 654106 A (60.2%) 1030404 A (94.8%)
120 43BN 823062 A\ (75.7%) 1077414 )\ (99.2%)

15 BN TR > CTHAETHEELELAD L ST —H2 L7720 4 2BEICX Y P<0.0001 72D T 2 BEMI

THEERERD D,
x4 BEFYOERBBEFEF TORSICISIBEREAIAL (15 28RN - Thill)
IRF} HNEL
15 4y BN 419694 A (38.6%) 772829 \(71.1%)
Ll k 666881 A (61.4% ) 314346 A\ (28.9%)
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F 72 100%D AD 60 3 LANIZABIA~DT 78 AN TE 5 Z LR ENT, S HICHEHETIE, RERO
71.1%73 15 73y DANICINEE 2 45213 2 9kt - WRHZ T 7B A CT& | 38.6%7° 15 43 ANIZIRF 2 12853 2 9
BE « ZIRATICT 7B ATE 5 Z LR &Nz, EANDOEIEBRTFENN S DOILTWAHIES EHRENOE
BN VDT 2 LEFETH A 9,

ono 5 Nk B & HHEA~OERY — & AOEF L DERHIE, EE~DT 7 & A, J)EHE D
RS, HTFHROEEBE~OT 72 A B)HMZE « Fik - tha L OBER Y | 6)S e A RO A
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BEAF DS s oak i 2 5 iR IR D3RO HL TV 5,

Maria Woodward 5 12 k5 &, A 2750 RE W x— X CIRBERIBERBIFAE O @IaT 7 0 75 LW
BEPNAT S 72% T, ZAUTHIFORAER O by FTidel otz s, ZLTT AU THE
e 2BRANCER LD 5 Lo, E7o, INERRT TIEREEIRICEMSLEE L a2 =7 —
TarEMDIODA AT ML R OA TR 2 - EHRIREG S A2 WV CEFHICW D BF & = 32
2= a v EEDRPLBEEITROTVD LN I, 51T, Acki & VImEERRIL 2 BRSO
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1. [FLC®HIC

T, BAOILBNAOFERMER T, BER, LERKITHEMO —REZES>TW0D, bEid, 7TAY
R =8 v R PECKHEEICEZVRBR TH 128, 22 30FEIChEY, BAZIIUDETLZT VT O
Ex THREENIIMN LT T\, JEATEE [ ANAEERE I2X2 &, AAROADAEEITFR 6
TN ETHY | E£72, 2016 FOIAN AN LD THEIL 14,013 N & 72> TEBY | 357 & g LT 3 %
UEThD, ZOXICREROREED EFIZMHEN, JELRERLHML TWDA, IAATAR, Higry
FTHOBIGRERTH S, P OIER LA O S TR S, WL BMGTIREIE OMeRI3IE
HICEW, 1o T, ORI L REINADRIEFICHEETHL L INTWDH, FHIRROTZDIZRM
HROVOBRZ TH D, JFEFTEE TV 20 423 AIC THBA THEAMERERE K OB AMRBZERO -9
DfeEt ZED, TOFTHRAMRBZIZE L TX 40 5L ED 2 412 1 BIORMZEOHFET v 7 ARG
(v €277 74, Mammography) ZH##E L T2, BlZ, vV EZ T 7413 ET VAL I NI
ﬁ~wa&Vﬁ~P&Lf%<@lﬁf%ﬁhx7U~:Vﬁ’%w%mfwéﬁ“ﬁ%ﬁﬂ* D
PE, £72, BEOBREDPHEDOEE ., TOEMEIIKT TS5 Z L0800 T05 2, LEITILROEE )
%wm_\%ﬁg\mw~%ﬁ§ FLIRBUE, IEtED A DIz En 5, (R1) BENRVWE<E
777 4 BB TIIRENALELTD, BDADORRMEOSH D5 & OHBINREC/LD, Z0& Iz,
RUETT T AIIARME L INDERESCAY) —EREOIMMPFEET 2HFEIE TEEEAFE (Dense
Breast) | & FE(TAL, FﬁfﬂFJ&iim AARNLYED 5~8 ENFZY L, Z OBISIEINCKREE D 4
PEE D bEn Y, 2 FERICER LB E, BAZET T U7 ActED LA ARSI 30 182 HEIN,
40-49 i T — 7%ﬂx&;ﬂ/ﬂb%*%lfi%@&®wmﬁﬁLkwfw%%%ﬁﬂ%w%
Thbb, BRAZEZELT VT ANZIE, VBT T 74 ICARME EENDIEEEILE, HF CTOREL
WO TeHFZFFOLMENRLNE NI EIFERDHY, v~ EFT T T A DHTORY U —=2 7 ORFICEHE
LTW%, EZTEHFEFER SN TWD OB ERRA (Ultrasonography) T 5, i E R A TIXPAREA]
DLMEDOEFE R LBEEEICE VT, EREOFREICESHOTRHANAEZHRET S Z LR AETHD Y,
L LBIED & 2 ABFERREIL, SETRBO DRI ONT, BRI E 228G TR, 5%, Aot
FRAESCHE B O A AR HE L L, IRE U O BN O 21TV, /2B 22N 2 /i 5
ZENHEE TN D,

&1 BI-RADS 448 (2013) DEIREEICHITIES

The breasts are almost entirely fatty

a
b. There are scattered areas of fibroglandular density
c. The breasts are heterogeneously dense, which may obscure small masses
d. The breasts are extremely dense, which lowers the sensitivity of mammography
T TN TIE, BEEBRAS, APAORBRAIC~ ® 7T 7 4 LREFEITTHL EIZAR)
ThHHLEARAT L EZAMLE L, ADBACBTLZBERA ) —=0 7 VBT T T4 A7) —=




VI OBMICET AR E AV TREML 2 — 21T, BOoNTEE, BREOT—X 28T/, F
NANCBIT HBEHREDOHEIMEIZOWTHRE LT,

2. Ak
PubMed (Internet portal of the National Library of Medicine)x W CHEEF R £/2lx~rE/ 77 41285
ABAAT V== TS 5 HRR 21T o Tce MFEXLTFROL B TH D,
#1 breast cancer
#2 screening
#3“ultrasound”OR “ultrasonography”
#4 “mammography”OR “mammogram”
#5 sensitivity
#6 specificity
fFRA ; #1 AND#2ANDH#3AND#4AND#5AND#6
(breast cancer) AND (screening) AND (ultrasound OR ultrasonography OR mammography OR mammogram)
AND (sensitivity AND specificity) AND "humans" [MeSH Terms]))

Electronic search PubMed
n=315
!
Title screening
n=315 — Excluded at screening
l n=223
Abstract screening
n=92 — Excluded at screening
l n=73
full text review
n=18

3. % R

AEW., ~ VBT T 7 ALK DHAREAZ ) —= ZIZBT 25 30E 315 b o722, AR OEEIC
T, A7V —= JORKE, FRRE, BB, BB JRfE BREon-FhiconThitlRo
720N 296 FHIZ OV TERSN L, 18 fRICOWVWTHRF 21T 72, Mat LIZi e RICE LD, MA T, #Haty
7 RREHNT, BE, ~0FS T 74, BERFT~UES T T4 DENFNORE, KRR
% Forest Plot, ROC Hh#t % 1ER% L 7=,

F 2T L72Gasc T, ERO IR, T A VEOMEA R LT b DO TH D, o,
7% 6 121 Forest Plot IZ TR/ SN TS Study DFEF & | il OFEL ., FBITHF L E2REIEAZT
A —AD—EEFE LD, L2 18I DWW TN Lo 3, i, HREF-ITFENEEL
72D BRI 7T — ZIZOW TR EINTEY, 2226 »y AU EOT7ru—7 v 72 FEEL T D
MXIE~ TS T T IO T 13 M. BEIRICOWT B3 RAERESNZ, £, Ebhoun—Jio
KT, SV ET T 7 4 LBEREMAEGDETAT V== IO TIHRRbNmL D 8
MIFAE LTz, 246 3 DD —RIZDOWT TP(EM), FP(ARME), TNCEREME), FN(fARRM:)R
FE RFRER Y TNENORET — 22 F LD bDEER I~S IR LT,
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Mammography Ultrasonography Mammography + Ultrasonography
Studyl Ohuchi 2016 Studyl Berg WA 2015 Studyl Ohuchi 2016
Study2 Berg WA 2015 Study2 Lester 2012 Study2 Kevin.M 2010
Study3 Kevin.M 2010 Study3  Vinitha 2012 Study3 Christiane.K 2005
Study4  Chrisitiane K 2005 Study4 Kevin.M 2010 Study4 Nehmat 2003
Study5 Nehmat 2003 Study5 Christiane K. 2005 Study5 Kim 2009
Study6 Kolb 2002 Study6 Nehmat 2003 Study6 Honjo 2007
Study7 Ming-Feng 2002 Study7 Kolb 2002 Study7 Pavel.C 2003
Study8 Uchida 2008 Study8 Ming-Feng 2002 Study8 Buchberger 2000
Study9 Honjo 2007 Study9 Uchida 2008

Study10 Shen.S 2014 Study10 Honjo 2007

Study11 Susan.P 2009 Study11 Shen.S 2014

Study12 Isabelle 2002 Study12 Isabelle 2002

Study13 Vittorio.C 2007 Study13 Vittorio.C 2007

~Mammography~

#& 1 ForestPlot(RUETZ 714 (RBE) ) % 8 ForestPlot(RUEST S T4 (BHEE))
Forest plot Forest plot
Study 1 = 0.77[0.70,0.83] Study 1 - 0.91[0.91, 0.92]
Study 2 - 0.53[0.44,0.62] Study 2 L] 0.90[0.90, 0.91]
Study 3 i 0.40[0.29, 0.53] Study 3 . 0.99[0.99, 100]
Study 4 —a— 0.33[0.20, 0.47] Study 4 aa] 0.97 [0.96, 0.98]
Study 5 = 0.7610.70, 0.81] Study 5 —- 0.88[0.83, 0.91]
Study 6 g 0.78[0.72,0.82] Study 6 ] 0.99[0.99, 0.99]
Study 7 . 0.52[0.32, 0.72] Study 7 i 0.94[0.92, 0.96]
Study 8 = 0.84[0.75,0.80] Study 8 " 099099, 099]
Study 9 —_ 0.62[0.36, 0.82] Study 9 - 0.921[0.91, 0.93]
Study 10 . 057 [0.33,0.79] Study 10 " 1.001.00, 1.00]
Study 11 [ — 0.39[0-20, 0.67] Study 11 .y 091[088,093]
Study 12 = 0.6810.54, 0.79] Study 12 o 0.90[0.89, 0.91]
Study 13 - 0.62[0.76,0.86] Study 13 . 0.99[0.99, 0.99]
0.20 0.55 0.60 083 081 096

~Ultrasonography~
&9 ForestPlot (BBEK (BEE)) # 10 Forest Plot B &R (HFEE) )

Forest plot Forest plot
Study 1 [ 0.52[0.43, 0.61] Study 1 - 0.86 [0.85, 0.87]
Study 2 e 0.83[0.31, 098] Study 2 - 0.88[0.81,0.93]
Study 3 - 0.95[0.86, 0.99] Study 3 —e— 0.94 [0.89, 0.97]
Study 4 —a— 0.66[0.54,0.77] Study 4 " 0.99 [0.99, 0.99]
Study 5 - 0.40[0.27, 0.54] Study 5 - 0.90 [0.89, 0.92]
Study 6 [l 0.82[0.76, 0.86] Study 6 —a 0.88 [0.83, 0.91]
Study 7 = 0.75[0.68, 0.81] Study 7 " 0.97 [0.97, 0.97]
Study 8 = 0.89[0.69,096] Study 8 - 0.89[0.87, 0.91]
Study 9 = 0.75[0.66, 0.83] Study 9 " 0.97 [0.96, 0.97]
Study 10 — 0.54[0.30, 0.76] Study 10 w 0.95 [0.95, 0.96]
Study 11 — 0.97[0.75, 1.00] Study 11 " 1,00 [4.00, 1.00]
Study 12 —-— 0.87[0.75,0.94] Study 12 - 0.911[0.90, 0.92]
Study 13 - 0.99[0.89, 1.00] Study 13 - 0.96 [0.95, 0.96]
| R B B — T
027 063 1.00



~ROC Curve~
11 ROCHHR(RVEIFT4)

SROC curve (bivariate model) for Mammography data
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— SROC & data

g —{ —— confregion © summary estimate
T T T T T T
0.0 0.2 0.4 06 0.8 1.0

False Positive Rate

F3,KT, £ RINE~UrETT 7 4 ORERICONT, 4, £9, £10, £ 21 IBFHORER
IZOWTEEDELDTHD, HaltY 7 P RICES TN AT o1 2 AH, ~FT T 7 ¢ DIKEDHE
TEME(95%IE X )IT 0.641 (0.535~0.734) & WD FERDGHT2(FK 1), —FH T, EEEOEEOHETE
TE95%(ZHE X [E) 1 0.782(0.657~0.871) & 72 o 72(F 12), ZHUTKH L. ~ > F7 T 7 1 ODIEBIEROHETE
TE(95%A5 X [ET)IE 0.029(0.013~0.067), 5 O 12 151 == DO HEE B (95%1E #H X ) 1% 0.040(0.022~0.091)
ThY, BEFEOFRORNEMNoT, ZOZENL, SVET T T A DHTAY ) —=2 T E{To728
Bl BEFROHRTAI ) == T E2To725A L T, BEEREO T REWVEETHAEZRHT S

£ 12 ROC #ifR GBER)

Sensitivity

SROC curve (bivariate model) for Ultrasonography data
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jagg

— SROC £ data
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LM TELHT, BEHERLmE>TLEIWEMENDLD LWNA D,

~Mammography+Ultrasonography ~
& 13 ForestPlot (BEKR+<VEJ 57«
(BE) )

Forest plot

Study 1 =  091[086, 094]
Study 2 ——— 0.80 [0.68, 0.88]
Study 3 — - 0.49 [0.35, 0.63]
Study 4 = 0.96 [0.92, 0.98]
Study 5 = 0.93[0.56, 0.99]
Study & = 082[056,094]
Study 7 =1 094[060,099]
Study 8 = 092[090,095]

& 14 ForestPlot BER+~YVET ST«

(BEE) )

Forest plot

Study 1 " 088 [087, 0.88]
Study 2 ®»  099[098 099
Study 3 1= 0.89[087,091]
Study 4 —-— 0.79[0.73, 0.84]
Study 5 m  098[097,099]
Study 6 i 088 [0.87, 0.89]
Study 7 oy 094 [093, 0 96]
Study 8 - 076 [075,077]



# 15 ROC Hifg (BBFE+~IVETS74)

SROC curve (bi model) for graphy plus | graphy data

5 | = SROC & data
71— conlregon @ simmary eshrats |

False Postne Hate

F5.F13, F 14, EI151I~F7 T 7 4 IR S IR %2 95 L 7= Clinical Trial D84 F
DL DOTHD, T—FORE M ESINTIEE OHEEM(95%E #EIX )T 0.864(0.741~0.933), {A&B5HMESR
DHEEM(95%EEIX )T 0.079(0.037~0.161) T > 7=, 14IERNE S 2o ZEHIC OV TIEBZRICE
—g—o

~ Comparison~
#& 16 LLERROCHE#R (EEK VS JUEJS74)

Comparison of Mammography and Ultrasonography
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06

Sensitivity

04

—%— Mammography
— -<x- Ultrasonography

T T T T T T
0.00 0.05 0.10 0.15 020 025

0.0

False Positive Rate



#17 HEBEROCHIE (BEK VS WUEYST74 VS BER+IVEYTTIT4)

Comparison of Mammography, Ultrasonography and Mammography plus Ultrasonography

1.0

0.8

0.6

Sensitivity

04

0.2

—<— Mammography
---4-- Ultrasonography
i ==+ Mammography plus Ultrasonography

0.0

T T T T T T
0.00 0.05 0.10 0.15 0.20 0.25

False Positive Rate

KISF~VUET T 740 LEEKO ROC IR A LD THD, £z, K16 1TV ETT T 1,
ARG, ~> BT 7 4 HBEWED 3 DD F—2 D ROC HifREERTCHBLEZLDOTHD, £7°, &
JEIZOWTHBT D, EOHEMMN, ~>ES T 7 ¢ B TIE 0.641, BEHHEMTIT0.782 TH -7
DI L~ TS T 7 4 +BEFRTIL0.864 &, EWVERENEH SN, 2, ~vET T 7 4 DHOY
BLET 5L, MAGDOETREEZIT) 2 & T 20%L< bEVIRE CREEZMRETE D AEEERH D &
W25, TDO—IT, BEEICOWTIE, #EEEIZ~ T T 7 4 0.029, 5 0.045 1Tk L, <~
777 4 HBEETIL0.079 & BVMERSE O, ZOZEND, YRS T T 4, BEREEAED
HHZ LT, BOBIMERIZE VAT LD, BEEORELOCHEMLCLE SEMIZHE, L) 2
EBHLMNTR T,

F 72, AUC(Area Under the Curve)lZE H L Calid 2 &, ~ 7T 7 ¢ 0.872, #EH 0939, v E
757 4 +HEW 0948 TH Y, RIFTY, oDV —VEMBEDETAL ) —=0 T %179 FIEN, &
LAIRBEETHD EWVWZ 5, BL, BEROLDEES LHAEDLEDEED AUC DEIZHEETH
D, RICEBFREM TRV ) —= 7 %fTo LThH, v ES 77 40 LE%E, $REFENL EOIE
ez b o TEEMIHTE2 b0 LHERlI SN D,

4. & B

AMFFETIE, 2002 ELUEICHRE SN, BEK, vV ES T 740K DADBARZ ) —= 72T
%k E W TREFH L B2 —%2TV, ABAICBIT DBHER A7 UV —=2 T OFEHEIC OV THRET
L7z,

AEWIZ L DA V== TIZHONWTL, Bk LBV | BEOABAAT V—= T DA —/L KX
ZUE—=REI~Y BT T 74 THLN, BEBELE. HFEOLMEEZRNGL LA ) == 71280 T



%, BEERBREOHPNARHEREG W LML TN,

ZIZT, AEIOLVE 2 —DFERIZOVWTEET D, I8 MOLMNOHEONTT —F &b LICHEERE
YRS T T 4 &2 OEBEMER (RE) . BEEERQ-FREEZE LD, £ 11, K 12 D L9 7 ROC Hhiff
ZAERL LT, JE OHEEEO5%EEX )T, v EF2Z T 7 1 0.641(0.535~0.734), HEH 0.782(0.657~
087D TH V., BEWDO I NEMELZ RITHER L Ro7-, SHIT, #£ 16 Tlid, BEEBRE L~ £ T
T4ADT =AW LT, 20T 7 hLBEROMBRITI~ ST 7 4 O LY b0 EIF -
TS Z RGN D, £z, R TOEBAUC)II~ > EZ T 7 4 0872, BHEW 0939 &, #BEFWHK
DFEFMRKENZ LD H, MEHROFPIANRAAT V—=0 7 L LTOEREREWEWVWZ D, 20X
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Author Setting Data
Noriaki Ohuchi Japan, Japan Strategic Anti-cancer
etal 2016 7/2007- Randomized Trial (J-
3/2011 START)

Berg WA etal. US, ACRIN’s Biostatistics and

2015 4/2004-2/2006 Data Management Center
Lester CH Singapore Annals, Academy of
Leong, 9/2002-11/2004 Medicine, Singapore

etal 2012

Vinitha Sree Singapore Tan Tock Seng hospital,
Subbhuraam Singapore
etal 2012

Kevin M. Kelly US, the Institutional Review

etal 2010 1/2003-7/2007 Boards at each hospital, or
The Western Institutional
Review Board

Christiane K. Germany, the University of Bonn

Kuhl et al. 2/1996- Medical School,

2005 2/2002 an academic tertiary care

center in Germany

Participants
*asymptomatic women aged 40—49 years at 42 study sites in 23
prefectures *mean-age =44
*no history of any cancer in the previous 5
years and were expected to live for more
than 5 years

*Participants were at least age 25 years (median=55 years, range=25
—91 years)

*Participants were asymptomatic women with heterogeneously or
extremely dense breast issue in at least one quadrant and at least one
other risk factor for breast cancer.

Design
Randomized controlled trial
( Participants were randomly assigned in 1:1 ratio to undergo mammography
and ultrasonography (intervention group) or mammography alone (control
group) twice in 2 years)

Randomized controlled trial

Each participant underwent three

rounds of mammographic and physician-performed ultrasonographic
screening examinations at 0 months , 12 months , and 24 months in a
randomized order assigned prior to initial study imaging. Reference standard

*year 2659,year” 2493, year® 2321, total 7473 from 20 sites (the United Was available for 2662 unique participants: 2659 women screened initially,

States, Buenos Aires, Argentina, Toronto, Ontario, Canada)

*Asymptomatic Asian women with
negative and dense mammograms

*141 women with mean age of 45.1 years
*2-years follow up

*Age 30-64

*182 women (21-80 years old )

*The women who had the following

conditions were excluded from the study - pregnancy, single breast,
self-history of breast cancer, presence of electrically powered

implants/breast tattoos/breast augmentations, and allergy to electrode

adhesives.

* women who had a suspicious breast lesion located by palpation
and/or imaging technology, were eligible for the test+just for
evaluation purposes, a few asymptomatic

womenwere also examined.

*Pasadena, Redding, Santa Barbara, Orange and Solano Beach, CA;
Albuquerque, NM; Atlanta, GA; and Ogden, UT

*Median age of the study population was 53 years (range =24 to 89).
*1 year follow up

*Study participation was offered to consecutive asymptomatic women
who had BI-RADS density 3 or 4, heterogencously or extremely
radiographically dense breasts, family or personal history of breast

cancer, and/or implants, and who were at least 35 years old unless they

had a family or personal history of breast cancer.

2493 women at screen 2, and 2321 women at screen 3.

Prospective cohort study

NOT REPORTED

NOT REPORTED

*529 asymptomatic women (Personal History of breast cancer 139, No NOT REPORTED

Personal History of breast cancer 390 )

*A total of 1,452 annual surveillance rounds were completed with a
mean follow-up of 5.3 years.

*age 27-59(mean 41.7, madian 40)

Z Dt

Race

asian

2467 of 2659
(92.8%) women at
first screen were
Caucasian, 265
(10%) were
Hispanic, 91 (3.4%)
were African
American, and 90
(3.4%) were Asian

Ultrasound was physician performed using

handheld high-resolution linear array broad bandwidth
transducers with maximum frequency of at least 12
MHz using standard technique and documentation.

asian *Ultrasound assessment was categorised as U1 to U4.
Ul and U2 cases were recommended routine interval
screening mammography. U3 cases were recommended
follow-up ultrasound in 6 months and routine interval
screening mammography and U4 cases were
recommended biopsy.

*Mammograms were carried out on a General Electric
Senographe DMR unit and breast ultrasound
examinations were performed on a Toshiba
PowerVision scanner with a 7 to 10 MHz probe.
*Conclusion:

This pilot study reveals the usefulness of supplementary
ultrasound screening in detecting early stage
mammographically and clinically occult breast cancers in
Asian women with dense breasts. A larger long-term
study is, however, needed to assess its feasibility and
impact on breast cancer prognosis.

asian

Ethnic groups in the
study

(n=4419) were
whites (87%; n=
3843), Hispanics
(6%; n=248),
Asians (3%; n=128)
and blacks (1%; n=
61).

Cancer detection was added for patients
in all age groups, but age subsets were too small for
statistical analysis.

NOT REPORTED  Breast ultrasound was performed with
7.5- to 13-MHz probes (Siemens Elegra, GE Logic
500, and ATL HDI 5000; Siemens, Erlangen,

Germany);



Nehmat Australia,

Houssamiet al. 1994-1996

2003

Kobb et al. 2002 USA,

1/1995-9/2000

Min Jung Kim  South Korea,

The Sydney-Square Breat
Clinic,

NSW Breast Cancer
Institute

Department of Radiology,
Columbia-Presbyterian
Medical Center

Yonsei University College of

et al.2009 1/2003-12/2003 Medicine

Ming-Feng Taiwan,

Hou et al. 2002 5/1994-8/2001

Ken Uchida et Japan, April

Kaohsiung Medical University

The Jikei University School of *9082 women

al. 2008 1993 to March Medicine

2005
Satoshi Honjo et Japan,

Tochigi Public Health Service

al, 2007 10/1999-3/2000 Association

ShenSetal,  China,

2014 11/2008-
11/2010

Susan P. USA,

Weinstein et al. =~ 5/2002-7/2007

2009

Isabelle Belgium,

Leconteetal.  4/2000-3/2001

2002
Vittorio.C et al. Italy,

2007 1/2000-2/2007
Pavel. C atel, [Israel,

2003 1/2000-1/2002
Buchberger at  Austria,

el. 2000 1/1996-1/2000

Department of Breast
Surgery, Peking Union
Medical College Hospital,

the University of
Pennsylvania Health
Ststem, Philadelphia, PA

Université Catholique de
Louvain

Ambulatori Oncologici
Raphael

Department of Radiology
Soroka University
Medical Center
Departments of Diagnostic
Radiology and

Surgery University Hospital,

Innsbruck

*480 women (240 women shown to have breast cancer (thus avoiding Randomized controlled trial
selection bias) and 240 age-matched women shown not to have Blind

cancer.)

*age 25-55 (mean 44.9)

*11,130 asymptomatic women underwent 27,825 Randomized controlled trial
screening sessions (mammography and subsequent PE). Women with
dense breasts subsequently underwent screening US. (<-N=13547)

*median age 59.6

*1,256 women with a history of surgery for breast cancer.

*age 22-82, mean 50 , younger than 40 = 199

*screening:1706 (group A=MA+US 1039, group B=no MA+US 667)
*935 women over 35 years old, who were

relatives of breast cancer patients

*Age 35-75, Mean 48.6+8.5

prospective cohort study

prospective cohort study

prospective cohort study
*Age 44-73 (mean 56.5)

*3455 female residents in Tochigi prefecture
*2-year-follow-up

*age>30

*Ultrasound Mammography,Phygical Examination
*13339 high-risk women (PUMCH risk score; over 30 ) Randomized controlled trial
*age 30-65 Blind

prospective cohort study

*609 high-risk women

(positive test for a mutation in BRCA1 or BRCA2, 2 25% lifetime risk
based on the Claus or Gail models, previous diagnosis of lobular
carcinoma in situ or atypical hyperplasia (atypical ductal hyperplasia or
atypical lobular hyperplasia), history of chest wall radiation before
puberty, and a recent diagnosis of breast cancer in the contralateral
breast. )

*age 27-81 /median age 49

*2-year clinical follow-up

Prospective cohort study

*4236 women Prospective cohort study
*age 41-87, mean age 60.7, median age 60

*All patients completed mammpgraphy and whole-breast sonography.

*26047 women Prospective cohort study
*age <50

*1517 women(asymptomatic, dense breasts)
*age 31-84, mean 52

*318/1517=High Risk because of family history
*8970 women (breast density grades 2-4)

*age 35-78 / mean 49

*asymptomatic group = 8103

*symptomatic group = 867

Prospective cohort study

Prospective cohort study

NOT REPORTED

NOT REPORTED

Asian(Korean)

Asian(Taiwanise)

Asian(Japanese)

Asian(Japanese)

Asian(Chinese)

NOT REPORTED

NOT REPORTED

NOT REPORTED

NOT REPORTED

NOT REPORTED

CONCLUSION: These data show that sonography is
the more accurate imaging test in women 45 years old
or younger who present with breast symptoms and may
be an appropriate initial imaging examination.

CONCLUSION: Mammographic sensitivity for breast
cancer declines significantly with increasing breast
density and is independently higher in older women with
dense breasts. Addition of screening US significantly
increases detection of small cancers and depicts
significantly more cancers and at smaller size and lower
stage than does PE, which detects independently
extremely few cancers. Hormonal status has no
significant effect on effectiveness of screening
independent of breast density.

*18/609 women = cancer

*screening = MRI, WBUS, DM FSM

*WBUS: whole-breast ultrasound

*DM: degital mammography

*FSM: Film Screen Mammography

*GOAL=to prospectively compare cancer detection of
digital mammography (DM), whole-breast ultrasound
(WBUS), and contrast-enhanced MRI in a high-risk
screening population previously screened negative by
film screen mammogram (FSM).
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Mammography

Study
Noriaki Ohuchi et al. 2016
Berg WA et al. 2015
Kevin M. Kelly et al. 2010
Christiane K. Kuhl et al. 2005
Nehmat Houssami et al. 2003

Kolb et al. 2002

Ming-Feng Hou et al. 2002
Ken Uchida et al. 2008
Satoshi Honjo, 2007

Shen S, 2014

Susan P. Weinstein, 2009
Isabelle Leconte, 2002
Vittorio.C et al. 2007

SC
SC
SC
SC
SC

SC

SC
SC
SC
SC
SC
SC
SC

Clinical use Number of participants

35965
1413
6425

1452 surveillance in 529 patients
480

21825

935
9082
3455
6930

609
4236

26047

#F4  BEERT—¥ &

Ultrasonography
Study
Berg WA et al. 2015

Lester CH Leong,
etal. 2012

Vinitha Sree Subbhuraam et al. 2012

Kevin M. Kelly et al. 2010
Christiane K. Kuhl et al. 2005
Nehmat Houssami et al. 2003

Kolb et al. 2002

Ming-Feng Hou et al. 2002
Ken Uchida et al. 2008
Satoshi Honjo, 2007

Shen S, 2014

Isabelle Leconte, 2002
Vittorio.C et al. 2007

SC

SC

SC
SC
SC
SC

SC

SC
SC
SC
SC
SC
SC

Clinical use Number of participants
7473

141

182

6425

1452 surveillance in 529 pati
480

13547

935
9082
3455
6930
4236
9157

#£E5 R UERST T4 HBER T —E

Diseased
152
111
57
43
240

246

21
97
13
14
18
50
203

Diseased
1M

2

Nondiseased
34978
7352
6368
1409
233

27579

197
8985
3440
6916

551
4186

25844

Nondiseased
7362

104

129
6368
1409

233

13401

914
8985
3440
6916
4186
9107

P
17
59
23
14
182

191

1
81

34
166

TP
58

51
38
17
196

110
19
73

14
44
37

FP

FP

3015

700
36
45
29

342

46
97
212

50
432
309

1012

61
134
28

426

102
282
159

377
399

35
52
34
29
58

55

10
16

1
16
37

19
26
44

36

o o o o>

31963
6652
6332
1364

204

27231

751
8888
3168
6913

501
3754

25535

™

6350

92

122
6307
1275

205

12975

812
8703
3281
6910
3809
8708

Sensitivity

0.77
0.532
0.403
0.326
0.758

0.776

0.524
0.835
0.615
0.571
0.390
0.690
0818

Sensitivity

0.523

1.000

0.962
0.666
0.395
0.817

0.753

0.904
0.753
0.538
1.000
0.880
1.000

Specificity
0914
0904
0994
0968
0876

0.988

0.822
0.989
0.921
0.999
0.910
0.897
0.988

Specificity
0.863

0.885

0.946

0.990
0.905

0.380

0.968

0.863
0.969

0.954
0.999
0.910

0.956

1-Specificity

0.086
0.096
0.006
0.032
0.124

0.012

0.178
0.011
0.079
0.001
0.090
0.103
0.012

1-Specificity
0.137

0.115

0.054

0.010
0.095

0.120

0.032

0.137
0.031

0.046
0.001
0.090

0.044

Status Unknown

835

Status Unknown
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Mammography + Ultrasonography

Study
Noriaki Ohuchi et al. 2016
Kevin M. Kelly et al. 2010

Christiane K. Kuhl et al. 2005

Nehmat Houssami et al. 2003
Min Jung Kim et al.2009
Satoshi Honjo, 2007

Pavel. C at el, 2003
Buchberger at el. 2000

SC
SC

SC

SC
FU
SC
SC
SC

Clinical use  Number of participants
36752
6425

1452 surveillance in

529 participants

480
1039
3455
1517
8970

Diseased
202
57

43

240
6
13
1
405

Nondiseased
35847
6368

1409

233
1033
3440
1510
8565

1P
184
46

21
230

11

375

FP
4421
88

155

49
17
399
83
2064

FN

18
11

™

31420
6223

1254

184
1016
3041
1421
6501

Sensitivity
0911
0807

0488

0.960
1.000
0.846
1.000
0925

Specificity
0877
0977

0890

0.790
0984
0884
0945
0.759

1-Specificity
0.123
0023

0.110

0210
0016
0.116
0.055
0241

Status Unknown
703
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RUBIET =)L (PCB) & BHTITOEE

4015583 T FAAEH
1. [FLC®HIC
UMby~ = =/ (polychlorinated biphenyl, PCB) [1XZZxt L CTZE T, ERAHIENE <. MM
PEITHENTWD, ZOTeOMBCHHTER, BEIRLa T o — Lo Tl AR Ok, w]
AL BE =R ORI & IERICIRIAW I BT E TRV O TV e, LAL— T,
RIS M E <L B ICER Lo W2 ERRICHIA L, 40 BATIEIRLE S FHIEE | S
nNTns, 72720, fEIFIESNTHA 2B PCB BNMlb-@<ca L7 o —I3fFELTEBY ., £+
DILGF BN TRV CTH D, RE STy 2> TV A IZ PCB 28R TV =0 | J@Ey)
R AT ON R WE FNS SN TN T 5 DR H 5H DT PCB OREIEARIZMR STV [1].
PCB DFEMRIEIZDUNTIX 1968 D A % I HIEF/EZ £ > M ICHER Sk 72, PCB 72 R A L
TeEAMAER LI A&, Bl E~OEBLESCHEFEWIER EONOLL E 8, F2o LT,
JFHgREREE 72 EN 5| & Z S/ 72, PCB #HMEIIRBRZ2E L CRIEICE CRE, HFICORENLEL
THRWRLRANEEN, BALEZEL CHEROKENELS oo r—2 450 | IR 7213 %
2 TCWD T T DENENL > THRLNTZ[2], T D PCB ORfFFEILtEA, #iIFTliX PCB 121
RN DY EEEEE, NEEE, SLEUREEZSIEE T ENS Mo T, IR L2 K EN
PCB ##BIT % L R IRICHEREN K S Z L1303 JMEFF THIEH S TWizas, Iz T PCBIZIEA
TR TR~ DEBENRKENWZ L 0o T, AMEDOFRIZ/ZRY 55 EF2 b TWDH[3],
ROWFFRIL LMD A TEMERE S LT BYEOATERREIC BT 2 BT VAT EEM L STV, H
AR PRIE - A A REFEFT OFRAIC LAUX, PBEO K 6 AHIC 1 A REITHATZRERDR & 5 & W
HEINTEY, BEWEORETAHFRGEY AT IZOWTERZITH Z L IXAREE L, BEEXEAKET D, K
fFFE Tl PCB BB MO ATAEEIZ 5 2 2 B OV TR L B2 —%1T ),

' " 1 9 3 2 2 3
2 o g 2 8 1 1
4 &
3 o 7 3 ] £
! 1 4 & 5 B & 5
PCDDs PCDFs PCBs

2. A &

LLFD(1)~3) D FNEIZHE - T PubMed THZR 21T - 7=,
(1) mERK

FERRIAE L 7= kg (search details)iZ LA FD & B0 TH S
PCBIAIl Fields] AND ("reproduction"[MeSH Terms] OR "reproduction"[All Fields] OR "reproductive"[All
Fields]) AND ("men"[MeSH Terms] OR "men"[All Fields] OR ("male"[All Fields] AND "human"[All Fields]) OR
"male human"[All Fields])

PCBJAIl Fields] AND ("reproduction"[MeSH Terms] OR "reproduction"[All Fields] OR "reproductive"[All
Fields]) AND ("male"[MeSH Terms] OR "male"[All Fields])



PCBIAIl Fields] AND ("reproduction"[MeSH Terms] OR "reproduction"[All Fields] OR "reproductive"[All
Fields]) AND ("toxicity"[Subheading] OR "toxicity"[All Fields]) AND ("humans"[MeSH Terms] OR "humans"[All
Fields] OR "human"[All Fields])

("fertility"[MeSH Terms] OR "fertility"[All Fields]) AND PCB[AIl Fields] AND ("male"[MeSH Terms] OR
"male"[All Fields])

(2) A MV TTANTIT FDARAYZ ) —=F
BBREAUCL > TEHEINTE-TEOZ A AL ET T AT 7 NEHid, 2000 FELETOH D, b N axts
ELTWARNED, HEA~NDEEIZSONTIRRTNAEEDERI LT,

B) ZVTFANDAYZ Y —=27 - F— 2 i

BA RV TTARNT I DA Z ) —= I ko THIHE SN CERICOWT 7 LT F & & Fidr,
WF7e7 A > (study-design) . #FZExt42 (participants) . PCB O fdi%H (exposure) . [E (country) . ¥ X OF PCB
& BRI ORED A ISV TG L 72,

3. & R

PubMed NORRERIZ L O, 770 O SCERAHIMN T2 Z E N TE 72, 770 ROV TENENHX A hL -
TTANT T ROAY V—=2 T 54TV, 28 1% S GITHH Lo, 24 FRIZOWTENENDGRILD 7 )V
THFA ML Ea— L, REOIZ 2L EOSCERZ N L7z, 2 OWRFE TRRELZ 2 . PCB DR EHIE )ik
P2k s D& LIRS LT,

21 D 5 5 PCB X BMEDIL MK T S5 & L72afge (AOBE) 28 11 ., BEZ 7o
ebO, FRIFAETIERWER@RMAT TV DIX 10 #2572 (R 1),
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(1) x5 & 72-7- PCB fEfH

FERAZLUTOMLIZRT, [PSBs) & —fE L THLENTW=H DN 23% T b %< | iV T PCB-153

(18%), PCB-118 (10%). PCB-138 (10%). PCB-180 (10%) DNAIZZh- 7=,

Kﬁ L-- ‘EFH é *LT:PCBa)Eﬁ PCB-169 EDCs
3% 3%
sEHT DY PCB-52 144 114
PCB-126 3% l
5%
o 1#T
PCB-101 _\

5%
(&
™

/

PCB-153
18%

715

PCB-28
5% |
21

PCB-180
10%

) EC kBN
SERET O 215, 210 ) % PCB X BIEDIT M2 F S8 5 & A= kit s —n

w/NT AR, TV TT5, USA T2Mdb o7z, BIEDR 2 EfEFwRATT 2Tkl g —a v T8, 7
T 1, USA TLETH- T,

&2 ERPCBEBMERIEICET HEHEHE

Europe Asia USA B
EZMENET TS 5 2 11
BEEA L 1 1 10

(3) MWFFE%t4: = L @ PCB & BYERIEDREE
BE % 72 I CHFFE ST 5 21 R0 STk & BFZe el G231 R,

ObERE 7 B & AU A Fle U 72 0E 515t BT 78
C BER D STEH D (6 1)



Dallinga & [4li&R—T V7 > RIiZfEde 31 ADOREFEZ: B & 34 AOARAEB O 4 & FE5E) o PCB
& PCB REMIOBEZRIE L, A THEENLIXS HITH B, EBRE, EFEPRERES L PMSC
(progressively motile sperm concentration) Z & L7-, Z®OfE%, PCB & 1% (p=0.0005), PMSC
(p=0.0001) . IEFFREEIS (p=0.02) ICADBEENRHT-HLDOD, — 2D 7 /L—70 PCB JEE D)
R 72 7 N —T DT E WD fERIZ 7R o Te, AEZ V—T121% PCB LIANDELK] 73 8 2 FIREME DS
ZORHICZET TS, Rozati & [5,6]1F1 > RiZfEde 32 AOEFEZ2BIEL 21 AORIEBEORE
D PCB IR LAE -5, EBHE, HO 7 A b, WMo s n~F e, — A8 DNA &,
EHEREEISGZIE L, O, B TFHE (p<0.001), #HEIGE (p<0.05) (FADE#HZ L, —A&
#4 DNA & (p<0.05) [FIEDOHEARTZ &8N hoT-, 72, PCBIEIE & 08T, ARICHOWVTO
Bz LD & HRITHEATH T 2B LB AN KD PCBIRENEWZ &35 0o7- (p<0.05),
Cok & [7li% FvafEED 21 NOEREZR BME L 25 NORIE B DN & PCB IR ZHIE L7,
FEE L LCTPCB M HT# PCB-52 (p=0.032) & PCB-180(p=0.017)A NEE M/ NV —F THEIZE W &2
sz, Vitku B [9EF = adfnEIC(Ede 191 A0 BEE (1) EF., (2) D LAEE, (3) R4, (4)
AN AL D 4 TV—T1255 T2, Fiz, NS PCBIRE LT A NATRY - T Rarf oz,
HED SR 45 - EERE - LR TERBEIG ZHIE L, MR e L OBROEIZEEIIR b2V D0, PCB
ET U Ru AT AORERS D Z Ny o7 (p=0.007), Kobayashi © [10)1 B ATEFED 221 A
OBEMEE (1) EF. (2) R, ) EARRED 3 7 —F 12430 T, s PCB JEE L LH - FSH
ZUE Lz, TN DG THRE - EBI6E - A FHUEREEIS - ERFESASZHE Lz, TORE,
PCB JRJE L k5 - OiEShRE, EFEEHIAICITAOHEENH S (P<0.001) &4rhoiz,

s BER o7 D R 1)

Cok & [8]ix MV afE(ED 23 NDfERER 51k & 22 ADOARIEHBIED R D5 PCB I 2 & L
Too FERE LT, PRSI AR TREZR SO BAEREIC PCB RENEWERPICH Y . PCB & A4t
WIS R BE IR SR o 72, Hond & [L1)ITZ~V X —1EED 163 ADBMEZfEFER /1 —T LR
ETN—F250 T, MENSL PCBIEE LA EEVBLH 7A AT U Z2HIE L, RS L
T, EOHfES PCB & AERBEIIG LR T,

QOFRIEH M2 xS & LTt
- BER DS D A1)
Ferguson & [12]iZ Massachusetts General Hospital (Zi8[E L TV 25 7 A U B {EFED 358 A DA H M)
B ImE & KA ERE L, PCB 2 « SHBG+ T A F AT 1uy «FSH:LH: A bV B 2HIE L, %
OFEF, SHBG (p<0.01) &7 A MAT Y (p=0.08) 7 PCB D72 THHFIZ PCB-118 L A DBIEIZH
DT ENyMNoT,
s BER o7 D A1)
Abdelouahab & [13]i%7 F X EED 52 AOAGEBED G MM &2 BRI L, PCB R, HURARS
VEY ., OFETRE. KT HEEMEEZRIE L=, PCB & BIEREOAEERIIEO N2 -T2,

DT T Ak b LT
e BED B o 1 O 1)



Louis & [2311Z7 A U BEED 501 #LDOH » 7LD TTP IZOWTHRZ, HIRIC ) D» -8 ¢
N—T %530 F T, IO PCB R & bblig L7z, #ER & LT, Bk PCB IR per 1 SD E23 %
EIFHRERIN 17-29% K 4% Z & 23> 7= (FOR=0.82; 95%Cl 0.71 - 0.95) ,

OEHOEO NEHFFRLIZH D
s BERH S D R 1F)

Spano & [WU)IZ 7V —2 T R, AT =—T >, R—F U R, U774 FONUNEDBHEE 707 A
[ZOWTCHAEE L7, mAEH 5 PCB-113 J2E | 55D 5 DNA W7 7 {LHE%L (%DFI) & Rk 7-454% (%HDS)
ZHE L7z, fERE L T%DFI & PCB-113 IZIXEDBENRH D Z LR o dz, 72721, 9—nr v/ NHE
DEPETITADRE (p<0.05) BELNZDIK L, BbREBENRE WSV —r T2 RTIIABREREN
BonholzZ &b, BIaFDEWICE > T PCB OHA~DOEBEBEIILEDL DO TIER V)L £
SN TV =,

Burdorf & [15]i% 27V —> T R, AU xz—F v, R"—T L K, 77 74 FOMUNEDBEIZONT
A L7, MIENS PCB IREEZ, K DG TR - TR - ERBEHSGEZNE L, FHRELT
PCB IRJE & H5 T OIEBREICA DO BEA L BT,

OF5IRIC PCB R T CROBZBIZ LI b D
s BERH oD A1)

Jiang & [16[IZHEFEED 12 NOREFE 7 BHEOREHR Y > 7 /112 Aroclorl254 (a commercial PCB
mixture) % 0-1:5-25mg/L DOIEE TRE T, WFOEEE, S b FU T~V v 7 ZENMN (AT
m) OFE|E . reactive oxygen species (ROS) L~ L ZME L7z, R E LT, 5-25mg/L DRFZFE T DiE
FEEME T LTV D 2 R ho7e (p<0.05),

s IR0 D 2 1F)

Bruss & [17,18]i% 18 A DERE 2 B DGR > 7 2 4 FEFED PCB ZIRY T Ofm A fitek L7,
PCB-77/118/126/153 # Hifkt L < 1T “HFIRE TR DO A - 723 BRE IR E 42 2 TN A, acrosome
reaction (AR) « JEEIRE « FPANAZME LTz, #RE L THEREZGDL Z LI TE o7z,

O©FREBLO PCB I & & E - T Je R AEFH AR R H 12DV T ORFFE
s BER o7 D A1)

Krysiak-Baltyn & [19]i3T7 > ~—727 72137 4 > 7 > RicfETe 130 OB 2 SRICHEZ 1T > 72,
RFL S PCB 5T 121 FEHOL T IRE 2 HIE L, e RMIEAEGRRT (IERE) Lo
ARz, FERE LT, 7o~ —7 TR RMRE 2 Rl o To FRL O RO 5 3 e R RV % Ff
ST FORBLEY PCBIRENE <. PCB IIFREZBAD PRHEMN & D AlREM N RIS NI, 74T
RO N—TTIIZED X RFERDPFE LR T,

(DPCB & 7LD “IRMEBIZ W T OFSE
- BRI D (B E)
Mol & [200iEF v~ —ZFEED 196 AD B D 7= HIZHOW T2, PCB I ~F DD 5 ERE



L, BOFEZHOBREI - BIY A X LT X FRR E OBEE £ L Tz, FikRE 4
T BRCAERBAETIH -T2 b DD, PCBIRELEHEL TWD EEDbND K52 bDIT—2%
2o T2, Grandjean B 21137 v~ —27 O 7 = 0 —iE BIEED 438 AOBOF (14 5%) 7=HIZHOWT
PRIz, ~FEOFLEBOFHEOMEENS PCBIREZMEL, BDOF/2HdD LH, SHBG, 7 A M AT
., BT A XL OREIZOWTIRART., ZORER, ~FDFEOD PCB & LH- 7 A b 27 1 ZITA
DN DY, SHBG LITIEDFEENH D Z LN pnole, TODOORRKEHHLE T, PCBITFHD
WM E D LIEZTIEOE DO TIE RN EENILTUV, Leijs b [22lix 1 —T /v 7 » RIE[ED 15 A
DB D F(14-19 %) & MBI Z 1T 7, MIED PCBIREZNIE L, ¥ F—nHECHE, (KE, K
WO & OBFH ZFH<7=, PCB OIRENFENBOTIE EHEBEORINEN LNy hotz, 2721,
IO R TIIAERBEENF O R0 2T,

4. & B

A B OBFFECIE 2000 4L ik E x5 & LT PCB & BHAREOBEICS>W T L Ea—%2 757,
PCB X B MDA AN TS E D & Lifge (AORE) 2 114, BEZ RS2 ho7ob o, 721X
BETIEHZ2WERmRAT T2 b o2 10 i T 7=,

A RIOWF TR I b Lo RS T — 7 LR e B 7V — 7 % TR TR A O BE R &
D LR T2 b 028 8 i 6 fHAEAE L, PCB X B Atk RE I L 5. 2 DA HD Z &
Moy hotz, AOBEND 5 &fERATHT TORFIETIE, AERMEZ V— T OIF 5 MR Bk 7 L —
77XV L PCBIRENE VDXL HAADZ & PCB IR LK T OEBEEICBIH N & 2 & il Tz
SCHRS 4R & 2 < B bz,

PCB & BYERIEIZ DUV T, Spano & [LINEFEELISMC AFEDMAN O PCB I FE I BH 4~ 5 ATREME & 251
TWo, ga—ry R (a—h YA F) TIAOHEANALNTZDIZ, RbEENEHWT V=T R
DA XA v~ (BEravuA R) TEZOHEAPALNRNPSTZEWND ZENRINTWNDLN, TIHIT
DWW TR F DENRT » Fa 7 oS IROZR 7 B EH & LTET LT,

FICEBAIEIIIRE LUy b O T HMEAERRR O S R MR RIS SO W T O ST 4 - 7e,
IHNBIETRTPCB & BEA 22 EFE AT T, B2 E LT PCB IMIRICEER L 52 5D T
<. THEIEZR EDORAIZEEST 2R VE CZEAT Z2HINERT 20 TIE R0 EEPN TV [21],
H &b & PCBIIBRBEAR/LE S EFHEI, ERDIEFME (RAFZAZ U R) OHfER;, B, BED DV
ITENCEBEHI-ZDNEWE L EZ LN TNDTED, ZORBIZLROLDOTHDL LD LENT
&% [3, 7z, PCBIIEEMETH Y . HKIENICERET 2, TRDLERPEWVIZE L OERE S T
LTENZINoTND [4, Lo T, ZIRMEMOFIZIZW S 14-19 RO F D76 TIXEHEEN D72 <,
NI/ NS W ERTHEENTWD [22],

21 PEOSCHRZ 8 U CHl L T D RS & L THIRE OBPUCASA T ABE TR T WRENR G ENT
W5, FEREYICIZ, PCB & BYERIEOMIZE TIXEICFEM 2R E OS2 TS 2 LB &V, Mx
THEWTRY, ORI EMRICL DMFDLE LB X DD, T2& 2E, SRIOHFRIET —1 v SO
MEIPSTN, TUTRT AU B TOWGEE S - ST HERS S, AFER T PCB ORENED S A
REMEDN R I NI L B, 3=V A NITR> T8 %4172 O Tl FfkICE Irsf RexTu A R
THMEL, kT HRET7E, £o, M TOETHAEITN—T L@EET V—T"%25531F 5 & EITFEMDE



EEELTWRNST RN 5 HhH 72D T, Lodh LRTDZVLERHD EVZ D, 728725, PCB
DEREEITFEERIEHIT 2D L 5> TS L, ABOAFERES) b RERIC L CTHEBICHET 2 b DT
HHMBTE, MA T, PCBILtax eE L GO TRININDLGHEMNE W=, PCB L MLOW'E & DO
AERIZOWTH 2 EH LN LT MERH D, F£72, PCB 72T TARYITIRIZHEEN & 5 0 AED
% 721213 PCB LIS DAL P E o B DO WINUZ BT 2 iHE 21T 5 R& 72, AR b ALE L ERAE
FHIRZTI e EOLERMED HDRA ML A« 7L o— L « BLE « JE - JER 72 E OB RED S DR H Y |
ZDOFRRIFZFELRIC K ST, — I PCBIREN EW\ D PCB IZAMEDR L7200 9 2% Lf5amoT 5
ZEIITE RN,

faam & LT, PCB & BYEARIEIZE L CTOMZEIIKAR L LTAR T THD LA D, PCB & HMERED
BEZB O NNCT 72 DITIE S LR DN RAI R TH S,

5. X K
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Wb, AIFFETIER CHEEZHCTHEERS 20082 hERet Lz, £70. A THRERKIC T2
BRI BOSREE 2 HE U, RERICHRE L7,

2. }WREAE

1) PIES

XEIT, S HEIRA 72 & ORI E ~OEBEEN 72\ JEFEKA K FEO S 774 10 A (2
JEE 0 N) T, PN 208 (20~22) k. KHEIX 71.3£9.14 ke (P EIEHERZE) CThoTo, HBRE
IEBET Va3 — L ~OIRERENH Y | #IZ 100% =% / —/LE T 116.7E210 g fHY DT Va2 — L Z AT
Wiz, ETo HEBREIIRTRICHIE AT DRNZ & o lelEIRE L 5 2 & M HIFEGEB AR 4 R AT
TICREBZHETE, TORMEETICHAE, W7 =A2, TAa—LEEURHEIZERLRWT L AH]
et L,

2) ik

FBRIZ 2 B2 TiTo 70, #RF 10 A0 H B 5 A1 HBIZT va—)b, 2 HEIZY 2 —ADJEHE
THERERZITV, R0 O 5 NFHONEF CTEBREIT 7=, 7V a2—/1iX 25% O FEE 200ml % 200ml O =
—ATHIS72b D (100% =% /7 — /N HHEFET50ml) ZEILTH bV, ¥ 2 —RZ L 400ml ZEHL TH
Holr, BAT-EMUSMNIFE USRH CEBREIT 12,

MHITE, MEEIT-o7=bE. 10590FTTa—L (£-13Ya—R) Z2EREE, KAKDY
D35 LREREI#, 2 RERIBRICHIE AT H 2 & ¢ 1 BIZE 3EOHEETT o 72, (R SUGRER OB E I X1E
NTHH 7D 1 HOERAIOWNERFD A 3 OHE 21T -72) £z, 7/ —/LEBED 15 55, 4557
#%. 75 5%, 105 5914, 135 DI Z =2 DT )L a—Lt % — (HC-206) THA T /L = — Ly EE %
E LT,

FLOEME, FOEX ., BRISRE ORE 1T CATSYS2000 % vz,

HLOEHZEOWIEIL, BEVWIRICE N B OEIFEH O LICHE TESTH B, mEORIRIE 1 enlZ B
LCOHTICEE, 2mEIChbIHOE IO HE 66 BRSO FR 2T OERBEZHRFL THH -
7o PARRIREE T & FARICHIE Lz, HARELOBENEE (ui) . BEEBOFIE AL M ORA (i) 12
DWTCHIE LTz, 728, BEEHEORAIZOWTIX0-1H 2z, 1-2H z . 2-4H z O JEFEEAIZ o3 1T CTHEdT
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7ro BAOMEIT1-6H 2z, 6-10H z . 10-14H z OJR B EH o3 1 THEMT L 7=,

PERSOSFE OREIL, BRE AL v T2 F-TH BV, AHAIRERE TR S5 5 % B 72 B
WAL v TFEZHLTHH-oT, BEREINTOLL AL vy TR IND ETOFYREEZ LA H T OFT
HE LTz,

RSN OBEIIZA M —TFREE W, A M—7TRE L 1T, CFEWR L CFARO L DI
FRFZBICT 5 ZoDERATFHLH H B (R bA—T7R) 2HET L0 TH D, 2 RERTIX
XY OB UH SR, B B %@5%1X$ﬁ%ﬁénf#% %m%n:ﬂmﬁéf
ZUBHEND ETORMZRIE Lz, 20L& XHWRHFIC (ZSCFAIE U &0 T B IBRRR IS
VEMLTEL B oz, JIE i4@%@%ﬁfﬁbMto%ﬁl(ii%)i %@Tﬁ\ﬁxﬁ\ﬁ®i
FURBLUH S, ZNEFNICKHS LR Z 2T 0o b0 Th Y | MEDEA & HZIZ 12 M3 o
LTz, B2 (BAFERE) X Tx x x] EVWILFITA4ED I b ENL—DOERFIT LR TEY,
%®@’ﬂmbtf&V%WT&w5%®T 1247572, B3 (R bL—T%M) 4 A5 EEESIC

BIEINTZ1ORDTONTEXTFEERL, ZOXLTFORIIKIE LIZARZ &2 T 0o LT, 16 ffT
o7, B4 GFA M—T5M) 1%, 4B LEELIGRIINTE LARSTONTEXFERRL, £0
EFIZHIE LR X V2T L) DT, 16 T-o70, ZH?d 4 SO AE L RIORIETITV, &
ZUBHEIND ETOFHRIIMZBE L LHE LT,

3) HERTSHT

HLOBE, 7 VEBREOBELEFEO R LT (BIRFEOE A BRI O cHl -7 b o), F
DEZ ., WERLOGKREHE, R SOGRER & A RO T V2 — B LY = — A BHHET, 1 REE%, 2 Rk
ORFFRE I & 2 HIEME DO ZAL OMRITIZIT Al E /7 Bt & Scheffe DL HILEAZ iz, F7z, &
DEE, FOEX, WRLER, HREISRMO 1R, 2 B LR (Tra—LEBI0Y a— 2 E
He 1 ez, 2 2 O SIEBIETOE 2 OV fE) 2HM L, R0 d 5 t BUEIC L - Tk L7,
2%, LECOMENTIZ SPBS Hiat & W TH BKYE 5% Thaat L7z,

3. # B

A 7 L 3 — LR X 15557 T 0.60£0.16mg/l. 45 53 1% T 0.54+0.12mg/l., 75 43 1% T 0.49+0.08mg/l.
105 773 C 0.46+0.08mg/l, 135 731% T 0.44+0.08mg/l TH - 7=,

FLIZT NV —)VEILY 2 — AOBEGIZ O ELEFE, 7V a— U EBIEEOELL Y Loor X
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®1 FEREFIOANDTILA—VEIREFLOL—EREORIEE AEE(CFHELRERE) QBEMER: — TREN BT

7 )La—)LiEEREE Ta—XEEE

FEERET Bz 16560 |{EIREZ2656E |[PE R EREI EmZ 1R B2 |PE
B0 EE
BRAR B
ZEEE (mi) 269+90.2 436+353 306115 |0.2082 343+101 486396 320+152 [0.2005
EBEAMEDEEL (mm) 3.17+0.86% | 4.35+1.69% | 3.63+0.49 |0.0479 426+1.12 | 444+184 3.66+0.97 |0.3734
0-1Hz 3.88+0.96% [ 5.27+2.01% | 447+0.58 [0.048 512+1.31 | 545+229 | 456+1.29 [0.4423
1-2Hz 0.67+0.19 | 0.63+0.15 [ 0.64+0.15 [0.7878 0.66+0.13 | 0.64=+0.21 0.68+0.49 [0.9264
2-4Hz 0.22+0.06 | 0.25+0.08 [ 0.23+0.51 |0.4784 0.24=+0.07 | 0.23+0.10 | 0.26%+0.08 [0.5998
Ril % 75 R DR (mm) 424+1.42 | 506+1.72 | 4.39+1.43 [0.3406 438+145 | 545+4.26 440+2.59 ]0.4899
0-1Hz 509+155 | 6.11+214 | 5.38+1.83 [0.309 529+1.63 | 6.49+459 555+3.28 [0.5092
1-2Hz 0.55+0.17 | 0.55+0.19 [ 0.51+0.13 [0.668 051=+0.15 | 0.64+0.24 [ 0.61+0.24 |0.3684
2-4Hz 0.21+0.07 | 0.25+0.12 | 0.23+0.08 [0.587 0.24%+0.09 | 0.24+0.12 | 0.30=+0.19 [0.4811
ERAR i
FZEHETE (i) 399+166 639+548 536345 |0.2381 451+253 | 941+1076 558+393 [0.1772
EEA RO REL(mm) 405+1.31 | 4.39+162 [ 401+1.41 |0.7734 4.09+232 | 534+3.03 | 4.58+2.39 [0.4266
0-1Hz 499+1.55 | 553+1.96 | 4.98+1.77 [0.6772 496+249 | 6.68+3.95 5.61+2.77 [0.327
1-2Hz 0.79+0.18 | 0.81+0.29 [ 0.74+0.23 [0.6312 0.86+0.21 | 1.00+064 | 0.80+0.19 05124
2-4Hz 0.29+0.12 | 0.31+0.16 [ 0.28+0.12 [0.8156 0.33+0.10 | 0.40+0.32 [ 031+0.11 [0.542
Bt 75 R DR AL (mm) 409+1.34 | 487+1.84 | 5.93+4.57 [0.1937 433+1.72 | 6.01%3.36 4.82+2.29 [0.0503
0-1Hz 501+1.60 | 598+2.24 | 7.36+5.69 [0.1806 542+2.16% | 7.38+3.95% | 6.04+3.02 |0.0483
1-2Hz 0.76+0.26 | 0.75+0.41 0.69+0.23 [0.7854 0.74+0.27 | 0.86+0.41 0.74+0.17 [0.5513
2-4Hz 0.28+0.12 | 0.27+0.17 [ 0.26+0.11 [0.931 0.32+0.14 | 0.34+0.23 [ 0.29+0.11 [0.7242
O AL L. (BRRR/BRER)
BENEE (i) 1.55+0.47 [ 1.54+0.89 1.66+0.79 0.9041
B A MEDEEL (mm) 1.284+0.26 | 1.06+0.31 1.10+0.36 02745
0-1Hz 1.29+0.24 | 1.10+0.33 [ 1.11+0.36 [0.3439
1-2Hz 1.27+0.35 | 1.27+0.18 [ 1.16%+0.28 [0.6943
2-4Hz 1.43+0.48 | 1.27+0.51 1.22+0.44 |0.5031
Bt 75 R DB AL (mm) 1.02+0.31 [ 1.01+0.37 1.39+0.67 [0.319
0-1Hz 1.03+0.31 | 1.03+0.36 [ 1.41%+1.17 [0.3227
1-2Hz 1.45+0.49 [ 1.34+044 | 1.41+0.50 |0.8577
2-4Hz 1.35+0.41 [ 1.08+0.37 1.21+0.51 0.3705
FOEZ (m/s?)
HAFDEZ (total) 0.13+0.04 | 0.12+0.03 [ 0.13+0.03 [0.1863 0.14+0.03 | 0.12+0.03 [ 0.12+0.03 [0.059
1-6Hz 0.06+0.02 [ 0.07+0.01 0.07+0.01 [0.0635 0.07+0.02 | 0.07=0.01 0.07+0.02 |0.8291
6—10Hz 0.10+0.03% | 0.09#+0.02*% | 0.09=+0.02 [0.022 0.09+0.03 | 0.08+0.02 [ 0.08+0.03 [0.0052
10-14Hz 0.06+0.03 | 0.05+0.01 0.05+0.02 [0.3512 0.06+0.02 | 0.05+0.03 [ 0.05+0.03 [0.0576
EFDEZ (total) 0.12+0.04% | 0.12+0.02 | 0.11+0.02% [0.0418 0.13+0.02 | 0.12+0.04 [ 0.12+0.03 [0.868
1-6Hz 0.08+0.01 | 0.08+0.01% | 0.07=+0.01* [0.0472 0.08+0.02 | 0.08+0.03 | 0.08+0.02 [0.9639
6—10Hz 0.08+0.03% | 0.07+0.02 | 0.06+0.02% |0.0099 0.08+0.02 | 0.07+0.02 [ 0.07+0.02 [0.075
10-14Hz 0.05+0.03 | 0.05+0.02 [ 0.04+0.03 [0.2917 0.05+0.01 | 0.05+0.02 [ 0.05+0.01 [0.7552
B R R S B (s)
5F 0.23+0.03 | 0.24+0.03 [ 0.2440.03 [0.5596 0.23+0.03 | 0.24+0.03 | 0.234+0.03 [0.1863
EF 0.23+0.02 | 0.24+0.03 [ 0.23+0.03 [0.3224 0.22+0.03%'[0.24+0.04%'*?| 0.21+0.02%* [0.0079
HRERIGERE (msec)
B (BXF) 62741 678+117 62663 |0.1945 659+57 628+82 62777 |0.3053
R 2(BFERR) 640+63% | 702+123% 649+31 [0.0497 652+67 65676 63459 |0.3123
BRI (RRIL—TEH) 806+92 740493 762+95  [0.191 830147 818+166 754+124 |0.2288
R4 (FERNIL—TEH) 928+177 899+166 884+155 |0.5401 944+184 933+210 890+210 [0.2581
BREE (%)
X1 (BXF) 0.03+0.05 | 0.01+0.04 [ 0.03+0.05 [0.8337 0.01+0.04 | 0.00+0.00 [ 0.03+0.05 [0.2316
A2 (BFEER) 0.02+0.04 | 0.02+0.04 [ 0.03+0.06 |0.8785 0.02+0.04 | 0.03+0.04 | 0.03+0.06 [0.7089
A (RMIL—TEH) 0.04+0.06 | 0.03+0.04 [ 0.03+0.04 [0.6642 0.03+0.04 | 0.02+0.04 [ 0.03+0.06 [0.737
BRAGERNIL—TEH) 0.05+0.07 | 0.08+0.10 [ 0.04%0.09 |0.4686 0.10+0.15 | 0.06+0.08 [ 0.04%0.08 |0.2855

* ¥ Scheffed L EILikiE (P <0.05)

FODEE T, 7V =2 — VBRI O BRI 2 A4 07 [0 O 28 B0 & 0-1H 2z OIRALIFHEERATIC e~ T
L R 2 TH RIS Uz, PAIRFETIE, ATR G ORALD 0-1H z T, ¥ = — AERENIL~TE
B RES CHEICHEM L, v LT T, AERETIALNRST,

FOEZ T, AFOEZ D 6-10Hz T, 7/ — LiEERET & EE 1 ER%Z TEEICED Lz, £ZFD
EA T, &M & 6-10Hz TV o — LB EGET & TR 2 BE R TR RIS L, 1-6Hz Tl
7 b3 — VB H 1 R BT 2 RERETE TR RIS LTz,
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WE LR T, B2 (BfFEHE) C. 72— VB EET & T L % THEICHEM L
7o FILRERTITABRENH LN ST,

=2 HERFI0OADIEFHE. 2BMEILE (FHELIZERE) D7IILI—LEIRELD 12— XEREFOLLE : WIEDOHHRTE
EERR 1 BERE EE & 205

ZIILa—JL Pa—R P{E FILa—JL Pa—2R P{E
B0HE
BHAR BF
@A () 167366 144+393  [0.901 37+136 —23+126 |0.2824
EEHEDREEL(mm) 1.18+1.57 0.18+1.91 [0.316 0.46+0.93 | -0.60+1.18 [0.0449
0-1Hz 1.39+1.92 0.33+2.40 |0.3688 0.59+1.10 | -0.56+1.33 |0.0733
1-2Hz -0.04+0.22 -0.13+0.24 |0.8174 | -0.03+0.17 | 0.02+0.22 [0.6848
2-4Hz 0.03+0.09 -0.01+0.10 |0.3463 0.01+0.08 0.02+0.09 |0.9505
Bl [ D&z (mm) 0.82+2.10 1.07+4.28 [0.8581 0.15+1.92 0.02+2.08 [0.8693
0-1Hz 1.012.40 1.20+4.53 |0.9027 0.29+2.17 0.25+2.69 |0.9672
1-2Hz -0.0004+0.14 | 0.13+0.34 [0.321 -0.04=+0.20 | 0.10+0.26 |0.1114
2-4Hz 0.04+0.12 0.003%+0.18 |0.5752 0.01+0.11 0.06+0.16 |0.3508
EFI AR BF
BEmEE () 239+536 490+1125 |0.5799 1374302 107+365 [0.8634
EEABFDREEL(mm) 0.34+2.16 1.25+3.63 [0.5875 | -0.04+1.87 | 0.49+3.06 [0.719
0-1Hz 0.54+2.62 1.72+452 (05735 | -0.01+2.26 | 0.64+3.25 [0.6952
1-2Hz 0.02+0.24 0.14+0.72 |0.644 -0.05+0.16 | -0.06+0.19 |0.9876
2-4Hz 0.02+0.16 0.07+0.36 |0.6903 | -0.01+0.08 | -0.02+0.13 |0.9418
B4 A R D &AL (mm) 0.78+1.59 1.68+2.74 [0.443 1.84+3.80 0.49+1.75 |0.3488
0-1Hz 0.97+1.93 1.97+3.15 |0.4827 2.35+4.82 0.62+2.18 |0.3478
1-2Hz -0.01+0.37 0.12+054 (05383 | -0.07+0.30 | —0.004+0.28 |0.6323
2-4Hz -0.01+0.19 0.03+0.29 [0.7232 | -0.02+0.12 | -0.03+0.17 [0.8281
FOEZ (m/s?)
BFDEZ (total) 0.01+0.03 0.01+0.02 [0.9352 | 0.007%+0.02 | 0.02+0.02 |0.3434
1-6Hz -0.008+0.01 | -0.00010.02 |0.1562 | —0.005%0.01 | 0.003%+=0.02 [0.2537
6—10Hz 0.01+0.02 0.02+0.02 [0.8435 0.01+0.01 0.01+0.01 |0.8077
10-14Hz 0.01+0.02 0.01+0.01 [0.9362 | 0.004=+0.02 | 0.004=+0.01 |0.9897
EFDEZ (total) 0.003+0.02 0.003+0.04 |1 0.02+0.02 | 0.006+0.02 [0.2796
1-6Hz -0.006+0.01 [ 0.002+0.03 [0.4603 | 0.004=+0.01 | 0.001+0.02 [0.7295
6-10Hz 0.009+0.01 0.008+0.02 [0.899 0.01+0.01 0.01+0.01 |0.63
10-14Hz 0.004+0.01 | -0.002+0.02 |0.4918 | 0.009+0.02 | 0.003+0.009 |0.3848
B H I i B R (s)
£F 0.01+0.04 0.01+0.03 [0.8642 | 0.008+0.02 | 0.006=+0.02 |0.8393
EF 0.01+0.02 0.02+0.03 [0.4697 | 0.003+0.02 | —0.006+0.02 |0.2768
HRE R (msec)
1 (EXF) 51+113 -31+69 0.0315 -0.60+71 -31+88 [0.327
B2 (BHERA) 62+77 3.9+44 0.0491 9.4+49 -18+49 [0.2932
BRI (RARIL—TEH) -66+140 -13+123 |0.3337 -38=+39 -50+115 |0.8015
R4 @FRIL—TEHE) -41+153 -2.2+81  |0.5001 -44+100 -55+133 ]0.8314
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NTHERLERZE CHRICEN L, £, EATRORMTY 2—A X0 73— 0iEH 7 2
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TR DARALD T b 32— VB 1 IR ICHE R T 5 & 525, Ando HOFm 3 T HLEHRIFERT 5 Z
ENRRENTNDTD, Tha— Wl Lo CELERITIMAT S 5% 5, EMIRRFCIX, At
M ORALD 0-1H z T, ¥ =2 — AEBINAENZH A TEIU L FEEEZ THRICHEM L7223, FZREOADOFR,
ANDOFZR LR L THENRKIE L T LESTZRREENRE 2 65,

FODEWMR T BIRNTIC K o T /MM ORI 72 3 T OREEFMMICE LT, RO X2 I2aiT b
2209 (DRiE/NKEEREE Tl AR IS RHE O 22 WEIFE S BIIRIFCHIN L, = >~ L7 Hhid
K< 22 %, Q/NIMATEEREE T, EICHRM O 2-4Hz ORI T OBFESEM L, v~ 7 HiEm <
72%, @ T D OWERET AT % G TH /MR RS T, BIRFEICRIC A MO 20 (Eb 5t
WS EEAFIMARE) IHz LFOBHEREIML, oo~ idm< 25, £1 LV ARERTr L
T WICH BRI o 1208, BIREEO A ST ORAL (2 EHE) & 0-1Hz OIRALA T L 2 — /L
FoTHREICHEMLTEBY, £2 X0, BRKEOLELGGHORMN TIEY2—A X0 7L a2 — B
F9 M 2L EDNEREICKRENoT, TNHDOZ LD REBROFERIZEFLO 3 SONHD 5 6,
DIZEFE L T DD THEARWNEE X bILD, AEIOMIE TR L T I B R ZEIX R D2 723,
T3 — VOB & o THIEE/ MM —FEIC (12 L% D) EEISNZO TRV ESB XD
N5,

FOBEZIZHOWNWT, 1LV, AFOEZD6-10Hz T, 7L a— LEEGRET & EE 1 % T B
YTz, EFREOBEZTIE, £EEEH L 6-10Hz TT /Lo — LEEHT & TR 2 R THEICED
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