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Electroretinogram (ERG) in the Rock Fish, Sebastiscus marmoratus-11
Changes in the Response Characteristics due to Light Adaptation

Shoji Kitamura*

Electroretinograms (ERGs) were recorded #n situ from eyes of the rock fish (Sebastiscus
marmoratus) adapted to light. Two intensities of adaptation light were employed in the present ex-
periment, that is, log [=—3 or —4 (I: relative intensity to 5500 1x.). The adaptation from dark to
light was attained within 5-10 minites under the light of log I=—4. The positive potential (b-wave)
was remarkably suppressed as compared with the dark adaptation. On the other hand, positive off
response {d-wave) which was not observed in the dark adaptation appeared under the stimulation lon-
ger than a second.

The relationship between stimulus intensity [I] (duration: 1/60 sec) and the amplitude of b-wave
[V] was similar to the dark adaptation and expressed by the following equation.

V/Vmax=I'y(I“+ o), where ¢: the stimulus intensity which evokes the response of Vmax/2, n:
the constant which represents the slope of each curve.

The n and ¢ values in the equation (log I= —3: n=0.616, o=5.44X 1073, log I= —4: n=
0.641, 0=2.40%X10"3) were larger than those in the dark adapted state (n=0.48, s=1.1X107%).

Two phases were observed in the recovery process from the light to the dark adaptation. It
was suggested that the early phase mainly reflected the response of cones, and in the later phase rods

also became to respond in addition to cones.
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BTHd, MBIty K279 0 (#0.5mg/100g 4KE) OBHRNESHICL h REMEL L2288, > —
WERy VP ANDTFAF v 7 PLAICEEL, #K%E 00 SBNER L, ROMBEREICHES
BREZEEL, # 1 ESHRNEL S2-E7:7%, logl=—3, —4 (1135500kx % 1 & L72& X DAAHE)
DY B L CHIEG S ¥/,

1. BAIEIE D8

NEIEE (ogI=—4) TG LTI HHFICZNEHEL, EBIZ (5sec UA) 7 & MK (intensity:
—3, duration: 1/60sec) * M4t L C ERG % ik L7, BOMEHE AT BHE L, 20ZIZFEH#IZ545
BIZT A PEEES LT ERG %238k L 72 (Fig. 1-1)). Bz 4BEKIZOWTITFo7, 7R ML
12349 % ERG @ b i DIIBOK & & % NEILOCHEETEE B MBI ~, BIESOKEE &7,

2. BRIRFSRFIC &0 2 R4 E & RS DORAER

NENE S (log I==3, —4) # WA L CLOFHIZFRZH L, EHIZF X b (intensity: log I=
—4, duration: 1/60sec) # B4 L T ERG %58k L7z 7 2 M HEOBREE % EK 0.5log B3> FIF
T (log1=-35, —3, —2.5 —2, —1.5, —1, —0.5, 0), FHELEELHIEL (Fig 1-2). [
—DNEEX TS T OERYIT - 72
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€10 min->
Light adaptation !
log I=-4,-3
Test flash
log [=-3,-2~
1/60 sec
3) - 4
imin 5 min 10 min
Light adaptation Dark adaptation .
log 1=-4,-3

Fig.1 Experimental design for recording ERGs of the rock fish. Stimulus intensities are described in
log relative intensity to 5500 Ix.



ekt @ Y TOBEERED ERG 141

3. EENER O OE
log I= =3, —4 O THIEE S &2, BRIZL, 1-58%27 A b (intensity: log I=—2,
—3, duration: 1/60sec) % 8§t L T ERG %tk L7 (Fig. 1-3)),

5] E=

1. BRIRISO#8

Fig. 2 /{iR L7z & 510, FA MEICHT 5 ERG O bEORIBOKE 243, BIELRE 1 &35
LIEGYERET 1 53121300, 5128A L, SO BICI S SIZEBA L TH0.3Il ko 72 #0HIE, C
DOREETIHT—FIZRY, KELZERAEONEP o7, Thbh, HIERIS-105TERL,
FOHBEIIOREFRINLbDERDNS,
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Fig.2 Changes in the amplitude of b-wave in the course of light adapation (0.55 Ix, log I=—4). Test
flash is 5.5 Ix (log I=—23) in intensity and 1/60 sec in duration. Each plot shows relative ampli-

tude of b-wave to those in the dark adaptated state obtained from four individuals.

2. RANBIGRE(C &5 3 ERIBGARE & RICORIR

BENENSEE 3 & OBHNEGER 23317 5 ERG # Fig. 3 1R L7z, 723, BEIEICKEED ERG 138 % 3
#LTH 1 BEOBIUSHORSETH S, BIHCKO ERG EHERIDSEE £20, bk (B
) PEEH S RTRE G, ajk (FEME) NS OIIBENEICE & FE, logl=—2LLETHY,
FOWIEOKESLEECHESE N EDLL RV, 72, TITIRRINTWRWD, FIHER 2
E< (18LE) 32 LEIEACHICEEA o2 d#E (off RiE) 287,

biEDEIENOAE X (V) LHIEmE () LOBEEFETV-og I B#Id Fig. 4 IZRT X 51T,
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Fig.3 ERGs from dark and light adaptated eyes under the various intensities. Numerals on the left
side of each record presents the relative intensities of stimulus light in logarism. Intensities of
the light adaptation are displayed at the top of the figures. Stimulus duration is shown in the
lower trace.

BEMECEE (LAT 1987) L [EARS FAIRMIAR E %20, V. Vmax=1"/(I"+¢") (Normann and Werblin
1974) OXTEEINTZ, 1 BLV o DEBBNEIREEL O b KED o7, T2, [ CHHMELE TSI
IEHATENTTH 0 B KRED 7225, nRIBFFLETH o7,

3. BIERFOEE

Fig. 51X, TAFKIZHTSH ERG D bHEORE S REIECOBEEAFEIIRLE-IDOTH A,
logI=—4 DX THIEE X, 77X MO S Flogl=—3 & LABEEOEN2ERE R, B
NEFSBARA#£355  TIRRIEHPIEFIZ@ L2l A L2 AL ThE, 20HBIEA8IIMKILT,
B0 TREIZEE L e — 4, logl=~3 OXTHIELGSH, 77X MLEOME % logl=—2 &
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Fig. 4 The relationship between relative amplitude of b-

wave (V/Vmax) and log relative intensity of stimulus
light (log I) in the dark (A) and light (B, C) adapted
states. Intensities of the light adaptation are dis-
played in the figures. Each plot shows V/Vmax
obtained from four or five individuals. Solid lines
were calculated from the equation, V/Vmax=I"/(I"+
") (g:the stimulus intensity which evokes the re-
sponse of Vmax/2, n:constant which represents the
slope of each curve). The ¢ and n values are dis-
played in each figure.
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Fig.5 Changes in the amplitude of b-wave in the course of dark adaptation. Filled circles, adaptation
light:log I=—3, test flash:log [=—2; open circles, adaptation light:log I=—3, test flash:logl=
—3; filled triangles, adaptation light:log I=—4, test flash:logl=—3
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L7228E i, BEIGBGS-100%5 6 RIS A LD, B0 HICEESICAEE L, L
2L, HEEXxlogl=—3 &L, 7RIS logl=—3 & LA ORIBLOMBE/ Y — »id)E
o logI=—4, 7 A MR logI=—3 DFERIZEML T, 23 0, BRI O BEBRINEE
KBELNDILGLATAPMEDBEIZL > TER STV,

% =

—RRIZEEOBIECEEO ERG OB# L LTa dBIZE LT CHEETH Y, b ilEIESE X
DHANE UK 19770 Y TOBIALEED ERG 1I2BW T, 0L ) REHISAL R, 4
IZbEDBAHPEN - T b,

G EAREOLR, HH5VIERIEGICEAF0BETIRL (MO TVA, Ak UL
(1971) @7+, =Y < A, v FFORECIZE AHBENKT 2. FOKER, TR LBIE
OB DRI SR ICEEORTAME 2 ), #6050 CRIIEIEASER Lz, BNEICRT SRS S h
TW AT L L D IRGCEEIE L, 7+ Tidf1/10000, =2 < 2 TiEH1/1000, »F+FT
BHVI0ICEEAET LA VWA, A TIBLTORIECICL 2MEVKTREZ Y, &
1/1000-1/10000i2fEF L7zo L2 LA S, BENEISHNICEE ShTWu B0 SIilL 2 2R T A
5N A 572, Kobayashi (1962) id BATHE O BREIZHHNELE 2 & 2BEF LREIKRE L, BITHOMA
BTN EVERRTWE, RERT, » 4 TOBREGICE Z2BEDERIIH 3-4log HAZT, I
BIZKEL, BITHOBHOREERLTVAL) THA, BRI TIIREOMS 22X ) M
ROGEFTONTEY, BV TIRERI B E, BEECEHTTIEIBENBVTWE (TEH),
IO, KBEBEAOEEE LT, #ITHSYoRBEREAOAIEBELELTEY, BITHOBYWT
REAEE TS (i 1985), B THRTHCEEROBIHMESIZLHD 2R E0E &0
KEVEVWDNRTWS (AR 1966), BNEGEICGEEDORIGIRIEFE IS, $#EO BT
BHA S VO THIEIGEED ERG #RORIEFFGTLLIANKEV, 2070, BEOLED
LEEOREVEITHREESOAEIIHENEICE IS DT ISR Y, BEOLEL KE
K hhbDEEZLNL,

T/, REBRTRFE--MENT A FRIHT S b EORIGEIIEE L TS O@E % H~<7295
BENEIGRT (2 log I=—3 (5.51x) M3E S DX THIER S-€7 4 O BIER R R5-1043121 log
[=-2 (551x) DS DF A I B RCHEBII R Lz, —7F, BENESE ONEEE O 5
b6, logl=—3 (5.51x) OF X FFIZHF LU THEHBEEOBESE R Y, ENEGEEGE
5= T TIRIEE A ERIBICEILDS WA, TORIIBEICHERL TS, Thhh, BECO
AEBRBIITEBRICE - TBY, ZHEBIEGHE LTS C3SAOEEI L T 55, s
DIl ONTIEREDFEE L T NIZNb s TL B0 Bbhd, 72, 72 FHEDEBEITRVFAS
RNEIG DOEIEATR 22 o 7o D ik, BEOREN LY BT 72 d e EZ ONS,

BANEICIZ & - T V-log I IR E 2SRIZ (n2vKEL) %Y, HENCT 7T 5 (odTkEL
%h) TERRROEIED ERG RHMEAEML THEE ST % (Eguchi and Horikoshi 1984,
Matic and Laughlin 1981) #5, AEERD# 4 T ERG T b FMEA AR S N7z, Zhu, BIED
BRI IZSER OGS L, BMEREIECEE (B Lh i\ ads, nhkininav,/
Alogl BKEL 2D, THICEVHLVEEIZBIIAT Y I X MARHWOROBINEOHAEH
HrmME3dTwasrintBbhsb,
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