UNIVERSITY OF FUKUI
REPOSITORY

ReE DM & KMERER 7 X CEIER T & O

1

E&a: jpn

HARE

/AB8H: 2015-10-07

F—7— K (Ja):

F—7— K (En):

ERE: 7%, FUJ6, HFR, R, M08, MK, &/E, B, ILLHE,
8%, BT, X

A—=ILT7 KL R:

il

http://hdl.handle.net/10098/8870




(e N e T

e~

1.

affl

[FL®IZ
TR 244F D AR IR R TR 12 &k D &,

2014, #539%, pp3l—42

X

WHEAELOR N EHMRER T A OERERE T & OB

AR T MR A AT RSB K
T A e sER 1T
WAITHRRASAL AT s
HRTEEEZERFHER % &
AT BB EEET 1L
R E AL AR = T

LA FE O P AR 1T L D &, BIREIL ORMOREALITTFLHINMERICH D, B
DR FIEHEERICEEZ X 2TRNENE T TR, ZOESWVRE RS L, kK, HHESCIR
PERREE, ANER EORERRBERE T IHERENEL 2522 b, REARORIE FIC§
AFBERIENSLETH S,

772, WEAFEORI~OEERTIHESRE STV AT bbb, FEMAREEIC L > L
PRI S NIRRT 720, (6 CARIFEO BINE, MK MR RO H 5 BIMNGEICLEE %
HU®, T o B ok, HREZEZRLET, REOW L X, sk, AR— YRR, 7L
R DETRM A R RBEAEICT - PREL, DI, FEOHRS, mEHOEHOE
ATRRaZ 7 ML AOERRR, FELRMRLT — L% LTWDIRE, T LrES S — L0
R, +X6&0BWE, +X L0 RRREIREDOATRTIER &%, H#HICLT Vv r— AT S 2
LT X o T, REAROED EAHEHENFPEERF L OELRA LT ETH D,

BHBARNO/NFAETZAN UNF4, 5EE), INFAOREETR2A, TFETHBA (PF2, 3F4),
HPAEDREETIONDERS, 013 AL, BROBER 1 ~ER 3B LT v r— NAEZITo72, &
st T v — NEERE, REAED95. 8%, (REED98. 7% Th o724, 3,013 ADRIEDOFMNDL, =
FERREEOT —Z EERE, /INFEB N, EOREETOZA, THETC2A, ZOREHETIONDAEF2, 929
ANDT—H %538 Uiz,

ALY, ROL I BRERPHL N2>, (DERTHRLTWIHHAOENLE LKL TS
WEAFZRAPLEAELS, BOEhEZIZEA KL TORWREAZIIE AN N LV, (2) #F
EERIBHEZESTRNWEIICKREDT TV IREAEDOE LI, BANKEA LY, G)HEOHS
SWEOWNWTTEINEE L TWAAEEDL I, RAOBKEH LY, (O)FRTHMEL TWDIFERORER
ZESEUAREEAFEDZ T, HABRELZRABNOLHZAST TR TLES, G)FRTHIML T
DREHOENE LEUAREDEZ L, #HEN HHTES), HBTE5) LEEITWD, 6)FKRT
PR L CVWARFEOENEZ LB UARBEDOZ 1T, BEDOFEEAE W OLERBNEL s, (7)#HF
EFEERABRZESTTERVWEIICREDIT TNAREDEZLIE, BHEOHLIENTELIWEEKLEC
W5, ®FRELZARIFELZESTTERNVEIZREDT TWAIREDZ L, EADFEERHFFD
DOHLEBESHNTWDS, QBBRFONTHEATLY ZAR—V%2 L0 LTI FEKEENLTWAITE
D%, WABEERN I, (10) AR—YDIEMRCAR—Y 7 T TN TWELAEEDZ X, 1A
BHEH LV, UDHEAOKKH I OWFBIIREERELEAN L, \BAOREN I WRHOEEITR
VAR AN

VL EoigesE RN, WEAEORIME FICHT2FHRO—ME LTUEMSh2 Z L2051 5.

F—U—F  HEAEORIRRY), FHEEEARF, BsKT

REek B

gl

FHFRFR

RO A

Wt

51.59%, ERCI44FE 1349, 04%, FERLAAFE 1345, 56% T
Z L CIRE L [FERICHRIBTLI L. ORGSO AL L

D D HARIRH 1. 0K OF OEIA1330.68% TH Y, Al
FEEED29.91% L WL TW5, E512, 10ERTOFEAR
LAERE1L25. 67%, WRLAEEEIT22.50% ChH W, 44 BN
s dH 50, £z, PEAEE O PR AREIZ OV T
VEARRIRAR /1. 0K im0 5 0 BB 1154, 38%, A I

LTk, REAEOHIETITET LT TS Z
EWDOND,

WA TIE, AFAEFICRE & 772 Tl
ZOEABVBIR 2D &, kK, RPECUI MR
GEBEZAMEIE), ANER COEERERBEHIET DN



7 G, W BREE, RAE BRLE, 2ol B, ILm ES, BT OB

HEREL B, D, B FEBEIET A% 5H0
VETHY, +ELORANCE L THEEZ L DRER0
BRSNS,

HHEOLE, F—h (RYarEETe) SRBEORR,
BEARFER 72 & & B e o T HEIT & & O BB & Mgt L7z
23, P e BB RS, ORI L WO 50 T
IR OBEN e EHRE L TWA, LA L, Dirani
LTI D T &b OiEfH & BANEE OBEE A FE L,
B TOIEB DR OETE S S nReEn H 5 = & & H
B L7, F7Roseb’ L, FWBIO+LEHITHBIT U
DFFEE L, TEED), FEECRAERT LEE, B
EENE DEEEZREL, BIMNTEIOS X LR L R
SIZEERH D EWE LTS, &I, PEOITRE
FBINEEIOBEEIZET 2 FOMORMERBRLY, BINE
B MEOFREOTR ARG S EERER & 72 5 iR
HHZ LY, (2)ERORARER O BIMNEE) T A
ARETICEEREEND Y, B TRV T b
Lo TRINGBNIEHOMBIC R E BN HDH Z L7
LHEIRTWA,

F7-6uo b2, 1 ERICHh AREIC LV FEOUH
DI % =T HREGEBNERR DT A —F OEIE, B
AR LR oD X L RN TR ZTR#OZ & &
MR LT e s Lz, Zofict, BINEECAR—
UIEEIASEHOEIT A CTTREMERN S H Z A RE LT
REAER "B B,

772, iR (A Deo AN »HMEE g xRS
FCOME) OfE GERIR CIRERRICHA~ZFRIZIR
BENERE L TWA'") LiTEE T A RERORE W
M L, AREROREVCHRICENT S £ 5 Th
0, FELOERERHIZE, HPIZESN G I3
B 20T 2 L 2 RBHT A RETh D L ) iR
oD, iz, FEOEIMRIZKT 5 HENELME (UVAF)
oineE, ERTHEOBELZH LN LEREY L H
5,

UEbo kX, TEHLOBEBINES & ORFEIZD
WTHFERE LS VA, BINEENO ERICRTT 5 [{i#
L] DA RA D =X LIARHOEE THA LG
WEnTnd Lo, BINFENRRAICRIZT HEL
LNIT BTN, EREEFMRNERNETH S,

7272, B BRI CIE L MR EIE N TR TR Y,
BINSE RN RIETHREICELC, 0L iZdm0WE
E (HYETRENV IO B IZHRET 5 LRt
TERESEY, BINGE COREEOEWRENT B 7
NOEROBEEZELE DV EOMENRH 5,

S5, WIZLHMETIE R— I OB LEHRL
TEY, BORMOMEIID2- F— 33 U ZEEOFK
ENLTHEMLE R=R2 02X ol &h s & v o #H
EONRH DL, £, BOMEIZIBWNT, F—Ir Ok
HICEHT 57~ 2 ) Uitz 5 2 Ltk » T
EHALT AT EHMESNTRY, BANEB TR ZBY

RS U5 Z &I L 0 ERBIE SN A LD
ThDH, LL, ITNLOMERREE e MNIESEHT
DT, XLRAMAENRNETHS.

FELDORTT~DEENEZEZLNB O, REINEEHD
KT, BBLAETHD, I mBNOLOERD
EE, BEAIIBELAY, ZOHBENEL RDIFE
BAROEA VAR 720, 30cn i CIIREBEAEZ
LY, BEBEORENREL ) SOICHEENSEL 25
&, BT EFRETT D BARKE 0I5 R R U SR ETEEE S
BTF3 5., toT, ¥EFTHHEBAES/ —FEHD
o IR 2 30emPh RIS Z & D3RO TEHICEN 5 T
BAH9H, BT, TOERBE REMERELLWVEE D%
WCHhbH, HromSit FikE, lodmSid PR+ E
BO3HDO1INBARTHDHY LWnWH b, B
WUNCHERET 2 2 120F, PR+ O m S ICE THEER L
BHThD,

FOENPEEORELZIIULD, HOMMETEL-0TH
IR Y 720, F72, Bl L CEX2BENTICMZ T,
BEEFICOWTHIERIH 5, TROBRRICITERR
FERERTAH Y, FOMET H2ICiTbhro T
WIS, BT OBEWE CTREIC TR - MR aikRIC A
HAEDITTODABND ] LWV RABEEROFEY,
RFEHENITERO AN D M EITHERE V&V D H
HY 2 EnG, BEOREBELE VDI ENTE D,

UEoXsi, 7ELORIT~OFERTIIRILE
ZHNAITH b 5T, FEMARFREIZ L - TAFHAIC
R E AL TFEIT A 2, T CRIFSED BRI, B0
KT EZHELFTREEDO S 2 BINFBFICERZ LU, ff
HOHOEN, BREL RO, BEORAD X, iR
REfH], AR— Y FTHRR, 7 L ERRS — LB T R
el EREBAMIZT VA — FREL, B, FRo
8, MROEROGM, AH a2 By A0
DRI, &L — L% L CWARE, T
= LAOFERFIE, TEb0FWE, 7560
BCCIERSE DO ATG B K%, RELICHLT 7 — A
HETHZLICE-»T, REARRORN L BEEBRERTFR
BEATEOEEZHALNITHI LETH A,

2./ &

WIFRANO/NFEAT2ON UNF4, 5F4A), NINFAD
PREET22N, WPRAETA (b2, 344E), @4k
DOEFEHETIONDEEES, 013 AT, BROER 1 ~EHE 3
IR LT o — NREE T o7, AHROT v r—
NEIRERNE, REAEMNDS. 8%, (RIEFE 8. ThTH -T2,

3, 013ANDEIEDOHRNL, RIEICEANEZEH -T2V,
1 OFESEMTHLOIEREZE % LD, BREZE
HY 2T ETLALRLY 70 8 &V o e Al 7 a2
DF —H &, INEAEBA, TORMEETO2A, HEE
HET62N, ZFOMREEEHTION DA EF2920 A DF — & % 45H7
L. T—ZDSPNIE, — 27 B #8E R OSPSS 4



REAFEOW ) L RTERER T R OEEE T £ o

L7,

3. HRRUBE

FT, BRI LG ROEE 21280 57K
TOAEEORTICET 2 HEMEE (Fi2-1~fM2-6) RO
B CoEE (M3-1) &, WRAROBRRHE L L O
B (7 REHEO X BERR) 2R1ICR L, &
R D38, FEMICIX ) LR 2520 BT, A8
IR FERE IS < A~D D 4 BE 4 L 0 3K
5L, MRS &R AIAN. 0LL b id T450%E 1, A
ARZSLOLLETH 9 —HARL OREOEIL (582,
ARZ30. 7~0. 90 F 1L T8 31, HIRA0.7~0.9T%H 9
— IR0, TA OF L 4344 1, MHIRA0. 3~0. 641k
[5E 5 1, FERZ30.3~0.6TH 5 — A0, IR OH X
(55466 1, WHRAS0. 3RO IT E7) &L, TE
By, 51, Bk L RO 2 OEMIEE TF
1ICFEHR L 72T B OIS %38 2 1R LTz,

®1. RRB\HEZEHRBEB LD XE

IS LAk
; fifl2-1 g5. 5** 40.0**
i fH2-3 a7, g 36, 1**
Ak fi2—4 19.8 26. 3**
i fi2-5 7.6 13.2
) fii2-6 15, b 16. 2
fifi3-1 27. 7" 33, 5**
("*p €0.01)
2. ZFEMIEE O
fif 1 W&
M2-1 FHCHEPIZH OERNLERE L D0

f12-3 BREICHZEST 200

fi12-4 BEOHDL S

B2-5 IELWEBCHRADFEZBO TS0
f2-6 BARAOEITLE

RE3-1  EERERIREILAS CilE 4 LTV A,

%1:fbk;5*,mﬁfi HRIRSLA (Amd L7z
BEOIX4y) LR2-1 (PR CRISE L C\a L XICH
ﬁo#ﬂt&@bé_ki%UiTmmfm%(ﬁﬂ
EEARLEENE, BEROSTTERNEICLTWHET
), M3-1 (572A, FEONTHEATEYD AR—=V%L
0 LTIRZEH DL TCOWETH,) LR xMEIZAE
ERHLN, EHETE, HIBRRS R 7BEOX
4y) LR2-1, RH2-3, RH2-4 (BEOW S SIZHonWTE
HSRWET ), RI3-1 (57FA, FTOERIEELIS
T, AR—YRLEBREE L TCHETR,) OBT, %
EIZHERZENRD Lz,
2FE D, WEAEE LITHIRGIOE LELORE &
FRTOMBHPICH OEN LK HRE, HRELZRD
KD B 20300 H1E, SESSEILANCER A LT
HREE L IBEERH Y, S B, A TR DE
LELOEREHETOWRSL XU HEE L IXEED

HHZEDBHLNIR T,
WIZ, #1 TxMEICEREZ T LIM2- 105 EST
R AE, RIKOVFKRLITIRLT,

#3. RERMNEM-1OEBRICEITLIEREDTER

(RE)

1 E<ELA a5 BEEAPELAD
1 2. 771V BRGHEY 6. 999/

2 0. 546 0. 500 —0.739

3 —0. 127 0. 633 —0. 561

4 1. 907 2. 670N 3. 4865

5 —0.014 2.548 A 2.487TVW

6 — (. 692 2. 782/ 2.406'VW

7 3. 4194 2.042A 3. 5645
(AHEIZ §L\ [p<0.05], MAAHEIEZW [pO.0L],
Vi [po.0s], WD [peo.o1])

M2 LOTRAESHHER D, £ 3 X0 HIRHAI80H
1 (MR & BRI AL 0B F) 1Y 2 REIT

ER TR L TV ARFICHEBMENT-Z 03 W T30
OEMIZR LT, TEKELD) ¢REZLEZRENFE
WZh7pd, TEELEEEUD), NFEAERUZW &
EZLERENEEICSE o T, &5, BIRENS
A~ DORER, TLEx X Ub) LEELE
EMBBICEL, NIFEAERLZR ) ERIE LSRN
BEZDIboT-, 612, H¥ETIZEZYE LEREN,

F4. BHEM-1ORIEFRIZE T HEESTER

(&4E)
#H H @ JE i
1 k<R LA 2 B L % L ERLARD
1 1. 007 2.130'W 4. 736/
2 —0. 547 0. 189 0. 152
3 —0. 371 —0. 109 0. 347
4 0. 520 0. 862 —~1..216
5 0. 946 2. 288 A 2.952V
6 1. 607 —0.613 — 0. 389
7 2,975/ 0. 576 2.478VW
(AAHEIZZW [p0.05], AFEIZZW [p0.01],
VIAEITA A [p.06], Wi By [peo.01])

[ESRE LD, [EExEERUD) LRIZLEERE

BEIT£L, NEEAERUARV] LEIELZENHAEIC
PN EBRHR LN o T,

ShicF4A LY, HIREDNSE IS T AT
#F 3 LRFROER Ri2-1) LT, TE<RELUD .,
& FEELD) LB LEERFECYRL, IFL
AMERE L) ERIBELIEEPARICEZ Abhi, &
7o, DHESITHY LIEAETHE, T EXEED) O
EHIENEEICEL, NEEAERELUR ] ORIENEE
K&hmohoA* WY LB, TE<REU
%] OREIEPERILEL, ith&@ban@M%
DHEILDRVWZ ERAL NIRRT,



7 G, W BREE, RAE BRLE, 2ol B, ILm ES, BT OB

F3LF4 5, BIREAD A I WVIREARET
[ZRTHMLTND EZIZHOENEZIZEAER U
W EEETHENRE L, BIRES) OB E VR E A
X THOENRZ LU D) EEEZTAENRZN &
WG NTR o T2,

Friima ROWE, KEKOEZZFMGLE S Fa2A
PETEY?, ZOWREHICED > TWDONEEEGFT
HB, HOOEBIEZ OBBERBOBROESIZL -
THELHZERHVY, RRHELEE ZRET 2 L5 elE
B (XY I AMEEST Ve —L, @R E) ki) D
&, BREFHITREROIGEIC LD ARRREIRY,
WHER T, LT, BREGHOBRIREN 20720
npl7ey, Bovry MAfigRICEENE TS Z LI
L0 b E#EITIRTLE DY, 2F 0, FBEEHO
BEENI b EED T LE D Z LT b,

ERTOMEF TR0 ) BREGHOABEAKE
b, BO¥NELTZOTREETTF2EZbND, o
T, HOWERE, EBREGO) 7 v 7 2% L7 b31TE)
W&o T, BEFERGOAHEZEE T RLDBVLETH S,

Fio, BENEHBSIERETEROREED TIRIEE T
Thy, TEXBHETROWAREBERLETHDY Z
Eirb, HOENZBET T80 LE SN 5, IRIFE
FiE, HET TR, HORSLHEE, avFEID, RNiE
R ERIEREARHAZZE L H Y, TOEREITHC
Blzl EEnZ el I®E,

ATFFAETIT, BB L ROER 2 IR LT — |
WNEDT X COEMEBIZOWT, £1, £3, £4D
Ko7 m AELFHRERD 1 REEITY, X BETAE
ERRD LNAUE, BESTEITY, fwmEeHLle, -
72, FAROBENELNTEY, RAFELETHE, 7 v xE
i REFE CEEEEZ T LIENBOERESITRE R
, ZODELIHIIIXEELELTE LD,

WIZ, &R ROWE 2 IR LT v — AR O
2-1 (R THEL TWHA L X ITERERTZEK LD Z
EEH 0 ETH) HE-6 (BRAIZEDOL S IBT
TZENBNTTD,) ETOEMERD x BERKE%
F6ITRLT,

Fo6LRTEY, BE1OM2- 1 LH2-6F TORER
IRE L AECHE L TEY, FciHEEMELL, (%
BCRFETIZHOENEZE L D0 1220 TOREZEE
[HAEBICHZTST R0 RO TIE LWESCHRA
DFEEFNTWDH) ORIZLBEERHY, THBRFI
BZEDF 7200 220 ToREER #EEORL &)
EOY TTE LWESCRAOFHZMOTW DA ol e

®5. RIRBHLFEMRBEORZE/MTEEZEZRLE
BRESHHER

REICET H#ER
CTERELR D LT, BRESTTERVWEDIC
LTWET) OBEMICH LT, BIRRA 5 1

YT RERR, THEZESOT0FERhnE iR
ZATTWE] EORIBERAFEIZEL, Tt lE
BAEESTTAHATLES ), TWoL HAEEST TH
TLED | LOEENEEIL V-T2,

CBRIBIE S T ICEY T A NER., [EREE A
HeExF, BEASHTERVWEL I ICKEMT T
B ERELEEREEICYDRLS, TExlxE%E
VDT THATLEY | EDORIBERFEILE»-T,

EHEICET AR
(R EE RARRL, B2 7&20nEoizL
TWET 2 QBRI L, #RIRIE 008 1103
Y4 A4k, TBEE2ESTTERVE 2 ICRE M
FTTW5) EDORIEBABIZZL, TLxlxE%
HBFTHTLES ], WOBHEZESIFTATL
T LoORBENREEIL R oT2,

CBRIRTR I T IR ST A AT, [HBES R
HEXF, BEAISTTE VL 2 IcKEMMfTTn
Bl ERIELEEREEILDRL, TExPEB%
WDTFTHTLED | EORBENEEICE ST,
CTHEEORISIZONTEIBWET A 0EMT
I, BIRE A SENCELYT AT, [hr oy
fv) EOEENPERICE L, BIREAONSES I
BMT LA/, (HTED CHRICZLERT
Wiz,

®6. TEMEBMOIER

A Tk
R2-1 f12-3 30, 7" 26.0**
] fH2-4 30. 8% 7.4
I f2-5 24, 2% % 19. 3**
1 fH2-6 21.7%* 4.4
fH2-3 fH2-4 37.3%* 12.7%
n AR2-5 30, T** 43,6**
n ff2-6 13.4 4.5
fHo-4 RH2-5 8.7 9.5
1 fH2-6 4.2 0.9
Ri2-5 12-6 2.1 7.2
¢ p €0.05, * p <0.01)

MEOH D Z ERNW LI R -T2, TRFOEEZ SN
Tk, Bl HEREIL 0L LD IEF I~
BI0. 9LA F OB CITEBNREWEER N E WV H
TRBY, THOENE LK U2 HEE, #HBEIZW
DHLAEESTTRATLEY] 28, THOENEZIZE
A B U WEE, BREICHZESTTERNE DI
RaoF TS L0 ) AWERRIT DB TE D,

R7. R6D Y BRETHEEZEZTLEABTDEENTHKR

REICET 55HR

TR TR TS X, BOENRE LKL D)
ERE LS., [HEBEZV O LIS TRTL
9] LORIBENRGEIZEISTZ,

PR L TS &, BOENEITE A ERK
Cpv) ERIE LEE, TERBEICE 205007
XRWVWE IR EDT TS| EORENRGEIZSL
mol,




REAFEOIR N & S FREEE T

[PRCHBL WAL E, BOENET LIEUD)
LEZTET. HEOCHIINL Y ELwv &
DEEPFRZICDRL, TALZTES), [BTED)
L DORIBENERIZE T,
[ TRIRL TWAH EE, BOENEITE A K
CZe\ ] ERE LFE, THEO S 1220 T
Hri kv CoORERFREILEZL, [HETE
51, BT X5] LORENSFEILD ST,
TERTHBL TS EE, BOENE LKL D
LEZELEEZ. TWobLBREREL RS J&@I
BEWHEIZE DTz,
cTHOENEZ X EXEUS] EEEZLEZEIT.
TNO B BRI SN TS ] LORIZEBEEICD
Rinotz,
cTHOERZIZEA LR U] EEE LEHIE.
MWD HEBRILSENTNWS] LORIZEPEEICE
<L TODOLERBBREL 25 EORIBERAEIZD
IR,
CTHBECHEZESTIERVE IR E DT T
%] &ﬂébt«% I, THEEOHIEINBL L5 &L
W] EDOEIENFREIZELL, IBETE5) LoEXE
BEEIZDR ST,
THB BN LEETSTTECLE Y] LEE
L7=FE, THEOWHD SBL ) L] EolE
ENHERILARL, BT ED] LORZPEEIID
75>O/ZO
CTHBEICHEFESTTERNE IR E ST T
A LEELEEE. TWoOLIE LWESTEAD
FEEEONTWS | EoREPFEEICEL, [EED
A X, WOLERNRELI D) L OREN
HEZ D lehotz,
cTHEBZZVWOLARETSITCATLE Y] LREE
L7, TEA0FEEM L&, WO LEBNE
<D EORBENREEIZZ-T,

EECETAHER
R TR TWH EX, BOENE LSRELUD)
ERIFELEE, TERELSW LIS TCATL
EH) LOEBEPEREILEZL, AT TERVE
INEREDITTNDS ] LEE LIFITHEILD -
770
TFRTHERL TS X, HOENLE LTS
EEELEFEE, TWOLEBNREL 2o TLE S
L ORIENEEIZZ»oT,
CTERTHIMLTND L&, HOFEREITE A LR
Urawy) EEZELEFE, TWOBIE LNERTE
EOFEEBNTWS | EORENREFEIZZN -T2,
Jﬁﬂi CVWOBLHELSTTATLE S LK
L=, TEEOHDL S50 T, Hr o L
&@lAm Blobe EFE5) EoEER
BEIZE NI,
. T%‘s‘(ﬂ% E’&aﬁo“w‘ﬁ“%‘f.ﬁb\i IZKE DT
A EEELEEX i@ﬁ&%<&% A
HIRBNE <ﬁ%J&®@A#ﬁ (Al hoiz,
CTHRECWOLHEZESTTCATLE S LEE
L7=FE, TRADFEEZHEC &, WOLERENE
{725 EORENRFERIZZN-TZ,

- B ONEARIR T & B

RTXY, THRAEAOHZHE N OLERNEL 2o
TLEI LBATREAFEOL L, TFRTHML
TWAEE, HOENEZ LKL B) Z &, [H4E0E
EOOLELWERATHWCWS | CEXZIRELEMED
Z<0E, M THRL TS EE, BOENLEIEE A
U2 EEZTWADZELHALMNTR-TZ, L
L, AEOREREBREAENE WS Z 2, FEER
BHERE, ﬁ?@TVBfFAétfwéﬁh&
ﬁ&@ﬂﬁéﬁ@“%%%w_&m+ TTIREND,

[EAEDFEZTELWERBTHEHNTNS] EExTIRE
DL L, TBREARDEEHEZESTTERN
LR EDT VD] EEZTEY, TEAOFEEZRH
L&, WOLEBREL s LEZT-REBAEDS
<iE, T#HREZRLLE, WoObLbHZISITTRTL
9] EBEZTVWDHIELHLMNI T, 272, B
SREORLE L PFERORBIENRENEEL TR,
EMEDEE L FNTE LW IS ko 8 Ly
ZEnE, ERTSEEZD L, RAEOFER LB
FEHFORBOUELZRLTZY, HREBRXDEOED
BLEORE, REOELWELFOREEIT-7-0 T

5728, BN MERBENLEL LD

THEDOBRHANS & 5 &L kAX_f_JLAE‘H:'fimg
i, TEHECW2LEAZESHTRATLEY | &
2RI, THEORWAEZETES ) L&2
TREAEDZ X, THRECWOSLEEZIEDT THh
TLEY EBEZERSZN LR ELHLNIIR ST,
PRBREAERET IRV T, BEDT #HE8L0%N
WCHET 2T OBE O FIRMEIL300/L 7 R, Fiz, #HE=E
KOBROBEIX, 50007 AU LETHLZ ENLEEL
WL NWS D ETHY, HEORE L ETIIROMNE
PEMA 2 7,

WIZ, BERES ERMB-1 (5LTEA, ZOATIHEATY
AR=VE L LTREZEINLTHETD) KT, &k
HE~OHEMOM3-2-8 (BTHITAR—YDER, A
K=V T TRECA>THWETD, Ao TWHHEA,
MOAR—YDLEH L TLIEEN,) D7 a AE5FH
MRERSERICR L, RTETHHRAIOELEL
BT 5 00% K 0 EEIC T 2 BB Lo L B0,
MAORy % 7By T2, #8mbiL, Lz
BEOHFAER b TEx B L5 &%%ﬁﬁﬁﬁm
ERIBRIC 4 BeREIZ 0 LTe, FIRREFEAE I
WZAYEE, BRIRREIL. OLA B & IZ iR & H1. 084 t& L,
iR X A HR DR 125 L. ORGE D HZ A IR T DI
KWL, FHOMBL UL EDFIFA, H1230.9~0.7
DFEIDB, WA230.6~0.30FILC, HI1550. 3K D
FHIIDTH D,



7 G, W BREE, RAE BRLE, 2ol B, ILm ES, BT OB

%£8. BEAALMICHTIESDY OREFEE
(RE)
HIR ER A ChRORAT—VELCEEEL
Hh TwaAs (FER))
FEAT B @i bENEhERY & K

2t o e,

BRI C (RIRFRA2%0. 3Kk olR&E T, Tkh<
EEENLTWD ] EEFELEEITARICD L,
[LXPEEEZFNLTNWAS] LEELEETAE
Ch i,

A 254 99 37 390
B 38 22 6 66
& 72 34 18 124
D 44 42 16 102
aF 408 197 77 682
(AL 2 A)

o, ARICBT AEIRE L RES ~OHMOM3-
2-8L DU n AKFHERER IITRLE,

*9. FRKFAHLE-2-8 (REE~DHR) 26T 5
EEDY O AKFER (£

BIR [ RAR— YRR, AR—Y 7 5T I Ao
Wh TwBn

AnTWA Aa TV 2 K
A 39 180 219
B 15 41 56
C 13 92 105
D 31 215 246
&t 98 528 626
(HAE 2 A

RKBRVKRI D7 o AEFERE x MEL, FEE
R LITHB ORESHREREZRINR LI, E8DE
PR ERAICTTT o r— iR LTRY, &
EONHERICABEEEZT LERSITERIZOVTORE
ThD,

F10L v, MOk I WEEERTFONATLL
EEENLTEY, BIOOREBHEVWREELITFEOI,
ThEVREE L TR E WS B LMZ2-
e BAMEENOZ ST HODAREZEEELTHS &N
SEWEDY, BANEEINIEHOET N S ATRRER H D
EWVVHIRRTOT, BIMNEEICRA R — VIR HE OEST
R AIEEMEN BB &V D BT I3 H D3, RIFRIC
BOTH—FAEE LR AE LT,

ZR— LW E OB EIZSONTIE, RAR—Y O EH
B LD b RINEENO TSI E oM w L CREN K
TNY AR — Y LT BRELRICBAMNE B D A S A
HRACFELZRIZLTHDY, Lo ERMbbLZ L
o, SEOEENN G RS D NERD D,

£10. R8LEROD XY RETHEEEZTLIZHNED
BRENTER

REICEAY 2R

c RRIBEAAA (BRIRE AL 0L E) olRE T, TX<
WEBNL TS| EEELEHRIAEICEZL,
[EX PXEEHNLTVWE] CEELEFITEE

EEICEAT AR

< RIRAED B (BRIRIR 230, 9~0.7) OAEFET TA-
TWa| LRELEFETIAFRIZEL, TAoTi
W) A LRI EEICD R T,

AT TIETI3AFATT A & L < OEENFEEITBICHTE
L, #EEgHLscoESZ T EMEE ((FR0H 5
IS By, SEBIUATAR—=Y 2 A2 L TEEEIMN L
TWETH & [AR—YDEMH, AR—VT FTIZA>
TWAH)) DENENDIER ((RiEEF ~DERCR3-2-
8) & MRIRWA) toMTABERBENR LN, A
R—=> ERNET ORHINR & ORHED —EAEL R D 53
ok L7zl 9is, AR—=YZnERLD LT LA, B
BEHDEOREMOL EPIEROD R E LB L TV &
DL, BAMEBIRENS ZR—Y L0 &R MENI
HLTRERKEBEZR-L TS E WV IHRE, FEKE
B2 BRe <, BAVTIE I U258 2
TOHERTHHEVWIBR R ERDH L, ZO XD R
TWECIMEEZ D &, AR—VIFECRINGE) &
{BEe oM O#EX, Dirani 5”, Roseb”, Wub”, Guo
LY EOMIERER A SBIZ LR D, L0 et
PULETHHD, ZIFE COIEREDHIZAR—VE
W) L0 BINFBIORBRRENL S THD,

ZOED, 1BHEVIIBT T LERET A - DVD
DR 21X U, T L e — A0 ENmRE, L
= LOEREE], Y aroEHRRE, 612, T
LVERE D & & OB, D DI SIZ OV THER L
7203, FEANETIER D 722 Enb s, 5% & oWk
BRI A bR o, £, REAE~OT L
B — L7 EOFFRRRHIR ORI, FEBRRF WFEOE
g, & HITIEREAEOMEEEUR L E R, R
AN DN T B RER IE R Lo L2y, A=A
EES- oINSV AWAYIENoY

770, BNCEEE L LTRERLO 1 2L LTE
Z5N57 L EDRIEHRICHOWTIE, AR TR
L OBEIZA LN, R TOT LV E R
TERERIX B T H604y, RH 12043, AFETHH6E0~
12047, RA120~180 3| b & o7z, Z OFERIT,
7 L B OMEBER I 2 R, VR A FEED B IR
FIZHEML, PR 2EATHL2E LR Ao TND L
WO OE SHELLL T,

S BT, ERORBIIVTERREF & BERF O WHE D
RELI DD TNBEY Z b, ZRETHRILT
X ERBERFLONCBEEBERT L E 2005, - T, K
EATE L (R & DRIRE ) ORBEE RE LT,



WEAEGEOW ) & FFESERF M OE G T £ o

SR EC LRI, BEAE L RERICL
LT = FREORIBIZOWT 7 o ARV, #
D} BREFRIZAREDORD LNIZIRE & FORE,
AfEE ZTOMBD 7 v AEFHEREZ, RII~KRIBITRL
Too BRI ~ER3ITRLEZE DI, WEAFREOHRE
# (A~D) RSO TRE MAOhEZOEERAN)
MDRIRDZEDD, FPRABEHEHFEY LREERC, A
~D&xrE LT,

Rl RELZOBFAORBRNDOY 0 AKHER

VA A B e D Ak
[l A 112 11 22 11 156
B 25 5 9 7 46
C 57 12 17 10 96
D 102 17 39 52 210
& F 296 45 87 30 508
(HAZ 0 N

R12. £RELETOXBOBRBRHRAOY 0 AEFHER

Hep e A B C D N
ACHLA 69 18 23 48 158
B 22 5 3 18 48
C 24 5 11 28 68
D 40 7 25 64 136
& F 155 35 62 158 410
(Hfr : A

VBB ORRIRGL ) & BEBLOBRIRML) & OH], EFEOFEIR
{H1) & M OBIRE ) L OB T& 4 D 3 REHRICH
EENRFEO LN, FOERESITHERERIAITLE,
FIANTR LI L 9T, #oHERY LR T At

13 £ELZTOBEORBERND7 O AKHER

HEE A B C D £
TR A 98 16 31 44 189
B 20 5 4 13 12
C 36 6 21 40 103
D 46 22 40 108 216
& 5 200 49 96 205 550
(BAT : A)

K14 RELFCREFRORRENIET OIERESH
R

RELBHREDBERRHOMEE
FESBIBRDAORBOHEINIANEEIZEL L,
DIXAEILD T,

s BE IR A D DR EOR NI ADBEFEIZ DL
DREEIZE o1,

SEERBEDFEERHOBEE

« BDRIBRST ADAEFEOBITNID BEEIZ Do
f [

c RBNRIRR S D OAFEOHENTARFEIT DL,
DRBEEIZEZN-T,

EREBREDBERBEHAOEE

c REEAHIREL) A AFEOHINIAPAFTIZEL L,
DIZAEIL D oTz,

c RESRAID OAFORINIABEREILD /2L
DA EIZE D 5T,

BRAN L L, OO X WREOEFITH N L
Mol AEERBOBRENCER REEN AL
Zh b oT, BEEXBEOBIRE ) & OMIIIFE
BT R DN o O, WEILS KRR I AR B
Th Y RIMREORE b HBEEE ThH o7 Z EBNRER D
N LR,

7272, BPTRORREC TR R 0O Al AR I e
BE, HEAITHEB L Y TSRO LITRAETT S &
W RH Y, REEOREESVETICERELT
WAL D THD, HHOBMKRITEREVIREZOLO
WEETHO TR, FHOBEBES, AECKME
DB OBEES 2 X O H OBERBRELY, MEERKO
RETEHZENLOREPEERTEHRTH S 2 LR34 RO
WA RICEB L TV D EENRE 2 bhd, HElL>
WO, REBLORRIRIR ) & oI a B2 EEN R BN
RBOWIRE S & ORNCIEBEEN R ohehofoZ & X
n, XAV LBRAOEGHFEELZZTRLTVONE L
FRATAN

AWFFEIZB W THBZEZDOBD LT FER OB 2 AF
HTEoW~UDIICRE LR, SHCEEs KITT8R
BRT & U CGREBREICBEA R b v, m¥EED,
FEMEL @A TORTOEETHY, fik, <V
a AR, RS — LN TTETAED, BT, GiE
TE, BERY, HE/AEDOIZE AL OFEENTEED)
WZH=DWZ b, BIMEFFExR & LTiRery
FIERFIE T OGN~ DI &, T HEEE 2k
HUBEDHHIHIIE, BREHOBERLERT D L 57k
REBMETHSH,

Fio, AW THREAEOWED ESEBRERNT EOHR
WARST AP T, WEOF — AFBZHIR L TV A
EBEDREETHoT-DICH LT, FEtifEichsd s
BIRR LTV D IREE 3K 3FNIY , REEF DL MK
B A_RTAEREICIE S — 2B OFIRE B CBEEE
TWHERERL Lo, BEOH T L <ERT S X
IBELFE, BTBEROELEER >N LW H
HY L LD, BEMEAOMENRTN S HFEEDR
i, BT sz dz, Hroala=r—3
UBRBELBBTHAY D LD, F— A%< O
EEIDND Z L7, CESHPRERBICLE T TO
AI 2= —va Y EBELTHWELZVWLOTHD,

IREBAFEOR S & FHERER K OEERF & OB
IO WTIRHFICI TR 24T » 1278, B2 LISk
b, HELTHEMNI o R L E 2 AN, A
TOFEFENIREBELEORIME FHHIEICD L THHENLDZ



7 RIS, e wREE, B

EEYDB L TCARBERL S,
FAFZeE, wEHEAEEATEESERD [F2880
HOBE ez FEE) O—RELTTo7,

10.

11.

12.

13.

P SN
. SCERRIEAE VR 245 S SRR RAE R R A (R T i)

DHAERSROBE, 2012. http : / www. mext. go.
jp / component / b_menu / other/_ icsFiles/
afieldfile / 2013 /03 /29/1331750_3. pdf.

. HEEE— (2005) : FEROITHEIBEZONT. IR

FEIEF) S, 87, 1388-1392.
B HEEENED (2000) : - BRREOEEOEITIC
B9 2 HEWTRORTZE. FROORERTZE, 42(4), 292-303.

. Dirani M, et al. (2009) : Outdoor activity and

myopia The British
Journal of Ophthalmology, 93(8), 997-1000.
Rose KA, et al. (2008) : Outdoor activity re-
duces the prevalence of myopia in children.
Ophthalmol-ogy, 115(8), 1279-1285.

in Singapore children.

. Wu PC, et al. (2010) : Effects of outdoor activi-

ties on myopia among rural school children in
Taiwan. Ophthalmic Epidemiology, 17(5), 338-
342.

. Wu PC, et al. (2013) : Outdoor activity during

class recess reduces myopia onset and progres-
sion in school children. Ophthalmology, 120

(5), 1080-1085.

. Guo Y, et al. (2013) : Myopic shift and outdoor

activity among primary school children: one-
year follow-up study in Beijing. Plos One, 8
9, 1-8.

Deng L, et al. (2010) : Children's refractions
and visual activities in the school year and
summer. Optometry and Vision Science, 87(6),
406-413.

Jones-Jordan et al. (2011) : Visual activity be-
fore and after the onset of juvenile myopia.
Investigative Ophthalmology & Visual Science,
52(3), 1841-1850.

SEF, RME (2012) - W o#ET R
AlAE. HREL, 54(4), 407-425.

Cui DM, et al. (2013) : Effect of day length on
eye growth, myopia progression, and change of
corneal power in myopic children. Ophthalmolo-
gy, 120(5), 1074-1079.
Sherwin JC, et al. (2012)

tween time spent outdoors and myopia using a

: The association be-

novel biomarker of outdoor light exposure. In-
vestigative Ophthalmology & Visual Science,
53 (8), 4363-4370.

IFRAE,

it

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

BEE, (LUH R, BT OB

Regan A, et al. (2009) : The Effect of ambient
illuminance on the development of deprivation
myopia in chicks. Investigative Ophthalmology
& Visual Science, 50(11), 5348-5353.

Smith EL, et al. (2012) : Protective effects of
high ambient lighting on the development of
form-deprivation myopia in rhesus monkeys.
Investigative Ophthalmology & Visual Science,
53(1), 421-428.

Mccarthy CS, et al. (2007) : Dopaminergic agents
affect the ability of brief periods of normal vi-
sion to prevent form-deprivation myopia .
Experimental Eye Research, 84(1), 100-107.
Megaw PL, et al. (2006) : Diurnal patterns of
dopamine release

in chicken retina. Neuro-

BREO L 2 (2008) @ TELOIEAMARE Bk
R THEBEDP R LW FE LT, fREEA
S LA S b .

HHELEA (1985) @ FHEDOFIRE A K IR IHTE
E AR O ONTATREIE & OB, IR EAITE,
27(3), 138-145.

H A E Dy (2004) : /0y, o, mAEOTHRIC B
FTLEEIZOWTOHNT. MEAKREE, 49Q1),
54-55.

SCEFFER - PARRBERE R I — M FE O

http : // www. mext. go. jp / b_menu / toukei /
chousa05 / hoken/yougo/1268655.htm

frx £+ (2005) : B3O TEAT I 2D !,
T OARL

PR (2012) : BO R 7 7 AT A TEL
VVBER & ek, B ORCEREACH.

ATMADGLIED (1985) @ FHEDORIRE I K OIS
&R O ONT ARG EE & OBhENE, FAIREENFSE,
27(3), 138-145.

WRH A CHR R SR AN
SRR A

http : // www. mext. go. jp / component / b_menu /
other/ _icsFiles / afieldfile / 2009/ 04 /01 /
1236264 _9. pdf

Guggenheim JA, et al. (2012) : Time outdoors

and physical activity as predictors of incident

SRR

LAk

myopia in childhood : a prospective cohort study.
Investigative Ophthalmology & Visual Science,
53(6), 2856-2865.

PEREREZE (2009) @ T VHEE - 7/ — LD, ~3H v
EHEREMIEITE2E &b /G ERERFER
g, 7577

EAEER (2010) : hEOFER T, Hzb LWER
#, 27(6), 757-761.



WEAEGEOW ) & FFESERF M OE G T £ o

29. fRIHAEA (1987) : RO TR, IRFMOOK, 34,
122-131.

30. LjEIEIEA (2008) @ BEM - FHEMOMBEITE &
BrBfk—4HEH [+8b - +FECEE~DER
WE] TH LD . HEREE LR PSR OREY
§%, 657.

31. WHIRE  FELOEEICEHT 2BRS 1HR
OS] — T & H OREERRE T & ORR L BT
X RE
http://www. mext. go. jp / b_menu / shingi / chousa
/ shotou / 053 / shiryo / attach / 1282789. htm

HM1. BOBEICETH7 75— FORE UNEER)

1. IZC®IC

ZOT =ML, BRIAOBOREL X S WZ

DONTDOL2HATT,

T —ROEZIZE ST, RESLEENLHERIN

HZEEBYVEFADT, STEADEFIZOWTIEEID

BEZTLIEE,

2. TV —hORR

DO&b7tnZ b, @FLRTOEIE, QOFRKLUSNTOE

&, @F COEFBICOWTEME L TWEET, e7h

LWERNIEH D FHADT, Bolz B iZ&2TLE

SV, b LONLRWI ENRBIL, FRTHRAICEW

TLIEEW,

D HOERICHONWT, Y TTEIEZE ( )z
AL T,

W M B - &) EHELAEOTNIAT
FEEn

2) 7% R ( ) A

(3) LY x<
AHFI2 LT HB ( ) KR ( )
AHxEMNTT HB () £ZB ()

KENIA~D TEZTLLIZEY, (bt
IE, FRCELIZHEATLEDLTRALTLES
)
2) FERTOEFRICOWTEMLET, B TikErks
ZLZERAL TSN,
(1) FRTHRLTWAD EXICAB 2N EE LS 2
LiEH Y ET, (H2-1)
@ L<BELUS
@ xrxELD
@ IFEALERELRN
2 (HTO, OLZEx-Fizrl&E LET., BRon
NmERELES, M LETH, ROFNLEALT

<TEEV, (W DBBATENEWVETA)
O BELERD
@ HESLD

(3)

—39—

® BORAYLYE=yH—UTH

@ B¥EEET

® fMHLTV2RN

® Zoft ( )
XKOZFOMERAL AL, MET D0 (
BTSN,

HREZHA L XL, BEASTTERNEIICL
TWETH, ([F2-3)

O HEESTTERVWEIIZREMIT VD

@ ELExLEBEEESITRATLED

@ WOLBEITSITTRTLED

HEOWHSD SIZONTEI BWETh, (B2-4)

O MHrTES

@ bHrHrLrn

® KT&E2

ELWLEWTHRADGFEZH O TWET D, ([B2-5)

DO WOBTELWLEWTEWNTWLS

@ LELFEILBVWAREL RS

@ WVWOL LEWHELI RS

RARERENE, ED LB TTZ ENZNTTD,
(f512-6)

O 77Uy RREEHEBRETESZ EBE,

@ HEOREEERETHEERZLIEZY, “AZL)

L7052 8%,
@ BB ETRELFELTWDL I ENRZL,

) NI

LR SIRSOTEBOZLIZOWTEMLUET, 4T

HEAHETEOCRAL T EE,

ST, FOINTEALTED AR—% L7 LTE
BEPLTWETD, (AR—VDEMTOEE
Eb S HET) (W3-

O EL<HEZBHNHLTND,

© LECEXFEEHNLTVD,

@ DHEVEEZEL TR,

(DTO, @F'ATZANZEBEE LET,

FIZATH < HUVMREZEND L ET M,

(1) TO, O%FBAFNCBHEE LET,
1AHEY ENL VOB, (KEE L ET 0,

. ETOELZIZOWTBEE LEYT, Y TREHAIHT

ZLIZGEAL T &,
1HHZY, ZTENLS HWEIEL TWET N,
FEHLw L THB\LTWAEMIToFEET,) #
WD EIRBDBDENEIUIZDONTEZ TS
7ZE0,

FTRIRT D L&, BLBRLRNWEIIZERAZ
K22 EDHN0 2 E>THOETH, k0D, @b
BATIEE,

O fFE-oTW5D

® ffoTWVRN



% Fbk, B

(B) 1RHEZY ENLHVOER, FLEREFA -
VD& R ETH, (FLesr—nkdsEMidorx
F9.) FRADHD A EIRLDADENFNIZDON
THZTLTEEY,

4) 1H®HZY PN HVWOEHE, FLEFf—La% LE
T (FLEFA—ATHIR T VAT RE, FLE
ol —bDZ T, FTWZWRT — AL
FEET,) FRADHB L, KAOBOENZEN
WZDWTHZTLIEEW,

(5) 1AH7Y ENL HVOER, TuinRAFA— A%
LETh, (TR — A EDSOPSP, iz
BEEB S —LDZ LT, ERBHDHA &
KRBEDHDZFNZNIZDOWTEHZTLIEE W,

6) 1AL N BVWORE, Y arZEnET
P, ¥ —Fy T 5RELS<HET,) ¥
BnedsHEREOHDOZFNEIIZ DN TEZTL
7ZEW,

(1) TLERRB L X,
TUVWET D,

8) FHMBRADHIZ, 1 HBEY, ENSWVHEDI
TWATZY AR—=Y %2 LD LTHREBIN LTV E
T, (AR—VDEMTOEES 5 AFET)

BED ENS BWIERA TR

INTT U —RMikby T3, HoneEs>ZFnEL
7,

aH2. BORECETET LI — FOWE (M)

1. 1ZC®IC

TOT U — ME, B EADB ORBIRAEIC ST
DIE T,

T — NDEZIZL T, BEREENLIEESH
B LD FHAOT, BEROEEICOWTCERILE

A TLIZEN,

2. TUh—hONE
OFEAMLEE, QR TOLR, OFTOLR, @

FAILSNDAETRIZOWTER A L TWEET, BLWE

IZH Y ETADT, BofnBYITEZTIEEN,
H LN LRNI ERBIUE, R THRAEICEWTLE
Wy,

) EARWZEFHIZIOWTEmRLET, ¥ T3EHE

x% ( ) PICRAL T IEEN,
(1) M3l % )
(2) & F ( ) #4E
(3) 167
AU LERIR) AR () ER ()
AAxHY EE) HH () EH ()

MHANIA~D TRALTLEE Y, (bbbt

JBRRE, AR R, #hE

2)

W, WWE A7, BT #X

i, PR THRAICEATEL > TRALTLE
)
IR E DR TOAETFICOWTERR LET, 4T
FEAHFEOGEEALTLLEE N,
FRTRHRL TWB EXICENENRTZEE LA Z &
EH 0 £95, (F2-1)
O E<ELU3
@ LxlxELa
@ FEALELN
T®, OLEz=FHIcBBELET, BAEN
T U2 n, I LETH, ROFNLEALTL
ZEV, (WSOBATHLDENEETA)
1w EHD
Baoted
BORY #z~< oy —U35
EE-S S
fardy LTV
Zoft ( )
XOFOMAERATZNZL, @TE2T 50 (
WZENTLIEEN,
FRFERD XL, BEESTTERNIIICL
TWETH, ([F2-3)
O HEESTTERVWEIIZREMIT VD
@ ELExLEBEEESITRATLED
® WORLBEESITTRATLES
HEOWD ZZONTE S BnET2, ([E2-4)
O MHrTES
@ bHrHrLrn
® WTED
IELWEBCHRADFEZBOTWETh, (2-5)
O WVWOLIELWERBRTHWTWD,
@ LELEEEBENEIND,
@ WVWOLZEBNRELL 2D,
BRIZED L DI T2 EME T,
(f512-6)
O 7Ivr RRfiE KEHERETEHTLZL
MWE,
@ HEPCXEM S TREE L2 iRE LiZY
T BHIEDNE,
@ HERETKELFLTNDZENBZ,
ERIEENZIZI A - TWET D, Ao TWAD AL, (T
MEBZTITEE,
O HEEEFIZASTND
@ EEIZ A>TV D
@ BERIEIZIEZ A2 TV
(N TO, QFBATEHICBEZ LET, WIEEIT
WEIZMBBMLTWETH, £/, 1 BH7 0k
RIEE L TWET D,

®@e 6606

) A



WRE/ D) & AR+ K U8 IBE F & OB

3. BBRIAVERDPLIFSTZBOZ EITONTEML

T, B CHFEAIHTEZOICRBALTLEE D,

(1) S72A, ZRCOMIEEHUS T, RF—V0ER 2
FLTWETH, (RAR—Y 7T T7REDIE#E
EhHET,) (E3-1)

O BEAEBELTWVWD
® 7FiCLTW5
@ FEAELTHAD

2 ()TO, OFBAFACBHEE LET, 2R TO
ENEBILASN T, WIS (TR A AN — > OB A LT
F90, (RR—=Y 7T TR EOEREELET,)

4. BRIZAOFETOEFEIZODWTEBHEAE LET, 4T

E AT EINIFBAL T &V,

(D 1HD®ZY, ZTIEENLS HWIRL TV ET D,
(FEATHRL TCOAFMILEAEZEA,) FK
BH2DHERBOHDENELUTDNTHZ T
T,

(2) ZTRIRT A L&, BRAY R EEoTnE
T, ROD, QHIBBATLIEE W,

DO fE-rTWnb @ fEoTWan

B) 1AHEL ENRLSHVORE, TLERET A -
DVDZE R ET, (F LS —L%T 5REIZRE E
T) FRBHDLH ERBEDHDOZNZEIIZDONT
B2 TLIEE N,

4 1Y RSBV, SLEeEXr—L0% LF
T, (TLEF—LAGFWIRTLATRE, 718
ESES =D LT, #HHEXS—AdREE
T,) FRBHBHERAOHDOZERENIZONT
A TLTEEN,

BG) 1AHEY ENL BV, #HEXFS—LE2LE
Ty, (HEHFNS — LI EDSePSPRo i B ik & - 72
F—=LDZLTT,) EFXASHHA EARLEOBDE
NENIZOWTHZ T EEN,

6) 1HBZ ENL VDR, Ay arifEnEd
e A& =3y T 5RHLELET,) FK
BB HERLDBEDFENEIUTDNTEHZ T

S,
(N T7VEHERAEE, BEMLENLS BWEENTRT
WE s,

INTT U —MIKDLOTT, HOBRESITETEL

7

EH3. BEORRICET ST U 7— FORE (REER)

1. 7o — FOBREN

BHREO/NEE, FREOTELOHORERR (R
7)) 1E, 2EICERTELS 2WIRRIEH D 5,

T o= M, REEE OB E B B O
WEEIZOWTIHEZITV, BFHEOILROMET L, B
By 72 BRI ZF IR D H OREFTRE e & & DR EME A~
BEDDOEDTY, ZOT 7 — MERE RS L
SHBOKMFIZORITTVEZNWEEZETOT, ARE
W WIZiZE ET LOBENLET,

AEOEN KR - @HE - EHRBELZES

2. EAEHROEY FMZDONT

ZOT r— R, BAALRLEOMBEANEESH
LZNEOBEMIIH Y FWA, T — bOEHERT,
AFEO BILIIMIZEH W= LER A,

3. TV —FORR
THAIER ), 2 TFZETOBTHRORI) »OHEHK

INTEYET, FEOEIFIZOWTIH LTI ZE 0,

) TEAREHE) ZonTBHAELET, () AIZRE
B, £ Y TEELIEFIZOHIZ DT TLES
[

(1) FiEHER (T r— b gEOBFEARANE LT
IRV, WBBMEHEIZ OV TIENOR, OOk
HIZEELTLEEYY)

R 2. 3. SiEeAtisk ()

5. fAEk: 6. fi

DOIZFBRED S 6, BIRESI L. ORE DI

1. R 2. # 3. wmesdfigk ()

4 K 5. R 6. ft

(3) Fis K Gl w® B G )

@ ®WHER 2 &) £2C) - ~H

B &) &) - 7H

X EaEs A0.0  £0.6)
(6) TROFE X £ (F-#) £ (F-#)
B 4 E\E-® k(-8
6) AHF»aLFZ7 P XOFERIZONTERRAL
F9,
7. OHUE, AT (EBREIR) -2 ¥ 7 P X
EEHLTOET M,

L O HFALTHwS @ ERALTHZRN
@ VEMER LTz
O FEALTWS @ FEAL TN
@ PAHERL T
4. TTOQLEZ-FicBahRLEd, FHHMG
AEERIATAL T

2 ( BMOEENG) (1 BOLEEND)



2)

(1)

(2)

(3)

(6)

(7)

& e, HTORERE,

BFROBEIPRIRCFIE TOETEEI DN T X
LET, BTEELIESORYTHEHIIONT,
OMIZREA L TL &,
SGHE RO BFHEOTEL, T 4AFE - 5FEAE
HR 2 A - 3EATT,
BFEEFOHNIZHOWTHEBLET,
CBTRRIEA TR EZ I N R EfioTNE
T D,
AAFEfFEST DD - @nien
ayEI LR EFST OB - @ia
cBAEEWOND AT R Z T B L X
AL TWES N
CBTRIEA TR P LU REFED LI
o TOETD, KROO~@NPHRATITEEN,
O FRTHHETH, FHIZEALTWAB,
@ FEREFTERL, FTIIER LAWY,
@ Zoft ( )
BTHRIZT LES — A0 7— A%, Ny %
(Mo d—%y T A560ET) 2ELETH
ESCRVIEN
O fEbhETn? ® fHbhETnRn
Q) TOEEZT2HIBRRALET, BAERIIEM
RRENDT LES — AR — A, XY o E
A E—=>y bETIHHEELED) ZEHLETH
FTh
QTOLExFIZBIZIRALET,
ORFfHl] @ X 5 IZIFM 2RO TWVE T,
LT EORFMLEZ T EE W,
O ®wHTWD @ WHTVARN
BTEREEWITTRIRRL S — 5% L TWeh s, B
HNEZATTLEIIERLTHETh,
DO LT3 @ LTWiRn
+*{i%ﬂ%(%*%%éiwﬁ&®%w$%
<) 1B TWETDN
D @oTWDH
©® BIEE@-o TWLRVS,
B D
@ BWEmoOTWHAR
6) O, QFBAFANCBEELET,
(7)) WORbiE-> TOETD,
(A1) BT OFEE R ILATEER T3,
(7)) EIAEI @ > TV E T,

[7— 201 A
P T

WEIZ@ESTWZZ &

OB, &S RT, Wl A,

BT #X

(8) BFERIFAR—Y D EEH], Zﬂ‘g*ﬁ‘Vﬁ T T E

STWET, AoTWDH , AT AR — //J?B
ﬁﬁbf<ﬁéun(%&fwﬁn@i%<ﬁ
(f¥3-2-8)
D Ao>TW3% ® ATV

(9) ZEEASLAR—YPEMLNT, BAHESBEWE
(77, Bx F5FA, AALILTRYE) 2L
TWVWETD, LTWEEE, LTWAHENET T
FREE LTS EE N,
O LTwd ® LTwian

(1) BFEIE, BIRZAXTOHETS, KOO~ D
BATITEE N,
O BEHESRTHDS
Q@ LELEEBRNWIENDD
@ 1FEAEESWN

(11 BFERIZVD AT Z AIZIR Y £ 975,
( ) B ( ) A

(12) BFHRIFRAETIRE Z AT E £ 92
( ) B ( ) 3T A

(13) BT RO HDOETE T T 570, HEDAEIFED
FTHEBRELTWAZ EEHD T, LTFHDEA
TLEE, (EHEE)
DO TLERHF—Lh, XV arsRloREZ2 7L

+ %

© FmETLHESEADIVBRETT S
® BANETORM AT
@ EBEILITH
® NIFTURADBWEEEZTDH
® REREXZT2
@ mL<ERREZY, BOKRETS
® BREL7Zeolzn, BWEHIZIREZ TS

@
©

HZEZELTuhen
@ Zoft ( )
(14) BT B OREIZHOWT, BEHLRZAHT TV
TEREBEZTWARIERBY F LD, HHEIZE
LTI EEY,

PLETT v o—ME
F* L7,

KTTY. ZBAHVREI TSN

Relationships between Visual Acuity and Environmental and Genetic Factors in Elementary Schoolchildren and
Junior High School Students

Toshimitsu EBISU, Ph.D., Ed.D., Mayu TANAKA, Mai MATSUURA, Youhei YASUI,

MIYASHITA

Keywords :

Visual Acuity,

Students

Environmental and Genetic Factors,

Yuki YAMADA, Hirohumi

Elementary Schoolchildren and Junior High School



