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Abstract
% ];z L o, 2 — AV 'EE Z‘ ji= 51 AN A
Ma jor ISRBREL S AT B Name SWRH R

OB oo S A & S AR LI A TR BT 2 RS

BIT, RETORRBICHEL-ER 2B EICHLTREY, o4 - ERELLREOZL L
BEPECBIE LT\ D, AIFZEIE, SIEORRREEFIH LR AESN 2R 2 2 E 2 HE L
oo EDODITIE, RALDIEETHRET A (FABIVER) IZO0T, KEEMIT L OMRR
PR L OIS T 24T 2448 U, #kx R/ERADOBEISICOWTHAT I LENH H, Kin L TILiE
fal LT, RBRMICHES EENMThbILTW\W5 B ¥ 7 F 4 U Engraulis japonicus, JE&f & LT, ZREIC
X 0 IERE DAL AN R B 7 BAARE~ = 7 L 1 Pseudopleuronectes yokohamae &, “AfEMEDONZFEH 7 =
Epinephelus bruneus %z x4 & L7,

AT L6 ETHR SN TWD, 1 FETIE, AEORBEMS X0 2RI L= T8k E B
LTlba—L, KinXoEHzEBWERLE,

FH2ETITIRAEEO~ T L ATV T, MIEEX (electroretinogram, LAR: ERG) 12 X 5 EXAHE
FTFEZRAWT, REERE L ORTREOZ (LB LUOWE#BEOELEH LN LT, ~vab L
A DS, R, RAORRKEBERE  (Oma) (&, E4E41 531 nm, 524 nm, 515nm ThH Y,
RENSETIE SR EM A~ 7§ Uiz, HEf CITSEIMEII ST W R CHRAHRER SO, fE L
EBITHIRHRE DMK T Uie, E 2 RERIR OfFHEf OMAEGE 1X, BB CIXHEMEAROLDOHEETH
ST, R TILHMEAR 2 EHAN I eV 4 7 M & B3 &I b LTz,

FIETIIRFADOHI X 7 FA T2 T, ERG W TEEERM Z & O RRMEDOE(bE L OV
B AEE (LK PFD) OEWIC XD BRAFEDEZTR T, B2 7 FA T DI, HEED Ama
ITZNEIN 536 nm, 517 nm I2H Y, SRS R IXHIERI CH 2 DIk L, pfiX 467 nm 5 L O
538nm A B —727 L35 TIERTH o7, ENETIEEEKEMA~Y—27 237 b LTz, fFRAITHA
R0, BAMEIRE Y OIE 380 nm DAY 420 nm (TR TROSEVEAIN R I T, &5
|2 PFD D&V K 5 D53 S L th# O FRE A 72 & 24, PFD 2% 0.5 75 0.0125 pmol m™ s
WK% &, R 540 nm fHEOE— 7 OFUREEPME T L7z, £, BRIV TR R OPUKE
DE VRN, EHRE SO &R I,

%A FETIHEMD Y ={ZOWT, ERG IZ K DR B 2 & ORRFED LI L OIS & D21k
R, 7 ZOFA, MR, 1RO A 35 10EH 528 nm, 480 nm, 470 nm CTH o7z, WX 7 FA
T UABRIAFRD nax 1X, MOBEHEFV THY, Hf, 1 EAERENEDRICONERERY I8
fTL7, SHICHEREEOELE D &, FROIFITHMEROLOEETH D0, HARIZRD &M
ERCEYA 7 BAERRR L, IR R I LT,

5 ETI, AW IRBINE A B E LT, ~aH LA OFEf EFEICE N et Mt L,
~ a3 LA OFEEAEETIIEASWTENC LY BEEOXRBEZAEL D Z ERWRE SER SN TS,
FREE R ITHIE MR IR T DR N H Y (AL, 2007), EXRICHEEEZRKIZT b, £
NEBL SRR AESMA RO DN TWD, KFEORFEREORAEZ T-OOFN LR RIIRIEI /2
W, 22T, OREXEETOMRY, QWEMHICA DL ASFHFITOWTREEEZIT- T2, RIEXREE
FFOfEATI, BEEOEREIZEEG L, 7 7~ RAECHBEITEIOREL « M OFEICEET 5 & S
N5 CaEM - /NS, 2008) HARIRAR LT (Fux Ty OBBEICER L, ~ a0 LA OFFIFHTFA
H (20 Bip) NOHEFABI O 120 Bl E TO T IREOEREZ /o, ZORME, T4REOE— 271370
~110 HE TH D Z EDRENT, T TWRE Y — 7 BRI < O HEIZB T D HEAR O BRITEN NI
D2 EDRHER Z AL, HERHNI T CHOBMED T 2 2 LRI S Ts, RIS B E SR O B B
BRAERRTHZEEEHOIC, BRDINFETOHEGS -~ a b LA HAERIRIZ, K- F - Ak



(LED) BLURE (A€ Z2HWTIIH O 2/ F Y VIERE 2T -, FORE, F08k0 e
I VFYNVRENAOHL VKRS, A MLV RAZERSED AN RSN, RS (2019) Tl
~ 3 LA HERITHR - F - RO A RS L7z 50 B OfE F2ER T, FITH kRO N EH O 5 7 B A
(BEERAB LIEIE) OHBERMENZ L EZRELTWDE, 26D ZENnD, ~ah LA DOKEST
FHNCIE Ta IR EOBHIE & OB AHER S, ~a b LA ORBEXRBZEFRT D200, #OXRBE N
B THDH LBz, £RBEITEZMET S 20 OSEIRETHIREIL, BWRITEHNER SN D ARER
DEEMNS 110 HEREEE TTHDIZ Lam L,

BT, 3AFMORRREOREIC L D22 L EBRE L OBEEZE2 Uiz, 3 A& b ARIFIEIC
B AR OIMORERWE (WX 7 F AU L7 3fF/h, ~abh LA 3H/A) ORBERMEIZT T
FRICE =27 RNH 0, AMEROBIEREZ AT D2 L, EL & I e [TERE~BITT 5, AT,
A BOKTEDREV (100 m Rifli) ~a b LA EBE T FA T TIEEOBBEENE WD, ABKENET
BZAOEVY (200 m £ THAi) 7 =T, FOFRBENRE N E2VUREN, RREA~OEILNE 2 LI
2o S5IT, FEAFEOYRIICIANT T, FROEBIITEOMHZHERT 5 2 L2 R LT, Kif
DFERIX, A% O EFESCEIICI T D AEEMER LIcA 22BN & L TEHSND 2 & A HFE
s,



