Bauk Fs5H B E B W B Vol. 22, No. 5

1991 4£ 9 H OCEANOLOGIA ET LIMNOLOGIA SINICA Sept., 1991

B oMK EEhR RS
PER WL

(EIIK5,361005)

RE 19978, ERERENHOEIRBEARA, DARFER EETUARBERE)
REFREAT . B REA: (DFLHANPEZEF R LFUARES X ET B ENLE 75min
W ZDF 15min BRI WEIEEHRESCER LK (REP) GRENREHEE 5 5]
4 2.2pm/min M 2.7pm /min, BIFENIE 15min W& BRI MEIEKIKSEE REP
AETRT SEES B 8.9¢m /min FI 10.8pm /min, (2)FERFFZERNFHEER T . ZER
PENRENNREEH RN, RANREEZIR N B2 BH . ROZFNRHEEREE
M, XS5ZARPEERTERKER BRI SHIRGE, Bk HEEN.

X TR MBI R, ISMEX FE R T KELES", BRFREDOCY K
XABFEE (Epinephelus awoara) 1 NEIE B KM HIFE LK MAIHR &

—. MB 5%

1. Wit 54

LR AT 1987 EHE B TREEHIEER, 82 K% 15—20cm, LRKERY 25
+1°C,

(1) ANEEDE N ASE  HENEE SERAS ShRe BB, RER
ﬁfj‘ﬁﬂﬁt{:,%iﬁﬂﬁgﬁ 10lx, 9l FREERHE 2.5,5, 7.5,10,15,20,25,30min }E‘E—H}ZM
WG 3 B WOERER: WAL 10Ix FHIER (h, R/SHA BREG, HBIERE
M 15,22.5,37.5,45,52.5,60,75,90,240min BB —IKR, 8k 3 B Hiﬁﬂﬂ‘,iﬁjéﬁt}j
IR, 3 A Holland-Bouin MEIR, BSERUMEERETHE, HEZ 480 B
B, B R K RIBA R, AP — S U2 I o 0 X 0 — T8 0 B — B T, T
B, FEMREEK, —HEER, 7 57°C FABEE,F Sum 4508, H. E Bf,%
BN,

(2) WIRSEERREESREN  BELRER: YSRERNEEEEERTE
EN R T B H R 7:00 25 FF IS, B 5008 3d, TREIREEN Slx 24, B
9 S ARG 6h BUM—K, ik 3 B bo S ERER. BSKMKE, T 19:00 5
AR TE R , 5 5E 3d, 5% 6h B —WK, K 3 B ko

* BEREABERSRBIRE. »IERI K AR A T T,
WHEJE: 19894212 14 B,



418 # ®# 5 W A 22 %

2. WAt N

R E SRR S A, o EREREECaREEE(P)BREK
SME BN BIE R (T)o 10 # R BB DL E AL SR B B ML N B T 0 v, R KRR
JERE DL BUSE A4k REP 4R S0 40 Mo o ie i BB 6 AT BIR m i B0 o VB A I T

MME%ﬁKRL)=§sm%%ﬁ(QL)=%O

SHTREB S ME SRR BEER R EER, REPERE-SRFFTER
FITER

—. % R

1. WA & 6930 B W= 5 BB

LR R, B ARAMMBES KR EE R EAL REP G RFR AMWEMTNE. &
ARBEMRET, BAREEEMUEMTNBRERCAN, PENR, REP &R
AL B A 40 e 2, 3 U0 P BB T 5 AL P B I 4, Bk 5 T4 B s AT N B
R, BRT ZaRE d i, IR B L X B ERE, B RERNEE 5 EE 55
A 2387454 ,m F188.9 2.3 ,um; MATAK, B ECERFK, HEUE, BENK, REP
ARFAREFFRET REP Ak, BERXBRAREER; MBERNEMK, HZI
BEEST M S BE O BLYE , R AU ik REP g e thit, BARKBEMUSE
BYBHEESA 771221 pm F7221.94+2.1 gm,

FERR EEE N T R, R A O IR B R IR 48 IR AR [ TP 28 14, WL PN BEA 1 4
FERRETENRER, BAE R, DURE AR 4 , 25 B s S R R R B Ko BA. B
18 REIT , T B L XA MR LB A S B 43 024 10.5£0.6 wmm A1 142.1£4.7 g

2. 30 P ji iE h B E) B 1R

os00r ’ 7 0 B £ 000 [ 5 B ]
R%\fmm e i, FEARSEENNARET LR
0.600 J&,» REP BB ANt s 7 B2 A2 1175
Foa0 (1o 10min i, XL B4 T o (i 7 K7
1 E RZ, £ 15 min B, MEIRREA
o0y SR 4E, REP 6 KB B IEA L5 B
w0 L m g o AR, FR, EMBRED 101x
s I, B £ N I RS LI 3 B

L U N R R (LA HIREHATE 15 min N5ER.  MAIBIER

i 1 T e B MEEGDERMEEXA (4 1)
retinomotor (Bars indisate standard E, MR REO I S REP €& R
deviations) Hy O R DR A (TR, W

WA 458 3 2 8.9 pm /min, REP 8 FFRL B 2 10.8 pm /min,
A B O B E R AT AR v, BB /ESR B 10 Ix THER h EF A
Prea it A REEE , M ULREGR B (R0 REP (8 R BRI REFH R Bl &, A —#R



5 5 BER AXC: EARAUNEDEIR N 419

W 2)o3t A BEE 15min J5, ML TR WAHIRE,REP @ RFR L P TREH;
B B 22.5min 5, WEDLFERRE 20 (4K, REP € RBURIT 455K 4R ; 45 min I, YA A
FH BB R A h RSB R AR 25 s BE A IS 75min, FFR B BE & B FR B ACSE AR, M DL R
TR ERRE, REP @ RBAIBEHRE TAEKEE—NUNELT. A%
BAMBEREN S EF, REP & RKENRERNHEIF R EREZ DR MRETH; M
PR RKIER Y 2.2pm/min, REP BRFNREER 2.7pm/min,

0.8()0. . AN+ mE

0.6007

g
® 0.400F

0,200V

0 15 30 45 60 70 80 240

B 3 P B 18} (min)

P2 A0 0 R A R N T i AR

Fig. 2 Time course of dark-adaptation of retinomotor

3. 545 e R A4 4% w3 0 PR BUE B S R B S o)
ELRAL dHBEEE, TRH— 0.800 a

% #97 B Bt %l (01:00, 07:00, 13:00, MWﬂ

19:00), 37 WA 339 b T B 5 B 58 R 4R 2 0 W0 %0‘600—
BRFHFITINRBE L MBR RS * 400 - WEE . B

REP fo BEAL T & i B0k, EBAr S
Tz, B MBI R T SR 020

SHBRR, B¢ EER, —FBREN .
JUBR B, B E  M4 3 T R TR

BHEAABER (P> 00)(E 3. 7 v
R, FERAMERRED GRBUE 1 P A T

RO T H AR AT o EH% : f

ERE K N BB R M, —~RER  Eowol

R %1 (01:00,07:00,13:00,19:00) Htbf S S I
RS FREREE 3, me | .
LR MR, HEFIEBRESr; MeksNEIk L
REP fufkiifil; REP @ R Bk RREIHRE J548 BES RS2} (h)

T REP G A R, 20 @RI, s pgemcammes () sz
RS RS R B2 R (P > BRI B

0.05)0 XIMIAE AR AIERHEEET, W Fig, 3 Effects of constant light (a) and

darkness (b) on the retinomoter

HEF0 REP & RERL A - A B E . movements



420 ® ®# 5 # @& 2 %

=5 G

1. 30 PR i = I Rz B ) 3 32

FHE AR AR MBEN R ENA S E S, TieMEEaE REP @& RBNAT
B, WA BREG 75 min N5, HEDA 15min WK s & R & RO ##,
% 15min N5EEK, TR El, Burnside X, IS8 A0 (Haemulon sciurus)BEEMN ,
MEMIKA 5min FUBRE, REP ARFNRELERE; HENIBEXBAKRELD
E#EFTT, JLAKBRIG . (Oncorhynchus spp.) FEREERN, REP & ZHR REFER
B, MR B RS, BAENE, MEUREAK SR REP G RN T #E L B
FE vt TY L BEEME (Salmon salar) WEERIT, MEEH KT REP & R B0 &
E£HH 20min BRI AENMSEREEBRIY, bhikix s & 0 EEsh & B
]R8, 3 — 3L R4k , BB PR 5 AR 35 N [ B 33 A2 o I, WS ULRE (R /K Bk REP & B
WRE,,BREDHE BRI EHEN IBARFEER R,

MABEAEN ERE T RBELCHEET X, & HEER, REP @& XK Myl TE
BRZRBER AR, CLRI, KA A8 E (Epinephelus akaara) B3R (45 1x) £
Smin J5, Y44 IER REP & R BT A BIEEWENALBY, EELI, EFETGR
W 10 1x), HABAALE 15min NERIAER TR, K2, VIR M BA 35 57 1A R 18 R 5
B, EAHENNRERES S, AWNESRESREM RSB E®EK, H/EE L0
Ix THHE M EARATE 75min P58 IARE &N T ; T 35678 350 Ix FHAE M AITRA
ARE, FEREA REE 150min 5, MR R MK, G TrhEERREY,

2. AR S Rk & 3630 P E B 5 R i R W

E5AI, ERASMATERSBREZEEHE R TEATEENARNEER
REB271, KRR, X £ N IR GE B R RL RS2 B st , SUS FINTR S b R A0 B
PR A AT AR B R S B - B A TR S-RERYT 2 5 MNES &
R BIEITRTT , ok WU B A 2 R B o 0 5 Zh AT Ak T R S A A e U B B B R R
Ko MBEAMA, TIRRERSERBEHSLEET, REP & XER AMEVREDRE
ATREEE, EREBREN X", TRES ®EEEREERRE, A S B %
H7, AR S B RERNAERR S, FAMRAERS SRR EmR T R Etig
WHMNBEE KL, XRR: FARANURBES) RN ERS SRS RES
ARG EEl, Douglas Z5IA24, 3BAUATTI A W I 3 R B 7T G B 5a s 36 FE /8 3
FR5IEIY, FARARKIAR T IEEES BRI WBEIRESD, SIS, TR
PR E Bl [ BE1R 232 IR R G A3l , B A b B X /0GR S AR R A8 L S 7, X — 45 B
5 Douglas SHINM A —%,

g F X w

[1] XWMZ,1985, FALHAMNEHE L. BIIAFER(EARER) 24; 493500,
(2] #Rkig, @KRE, 1988, HMRAMTBGAHENNESHENGNSIFE. SHSHE 19(2): 109—
115,

[3] Al, M. A, 1959, The ocular structure, retinomotor and photobehavioural responses of juvenile Pacific



5 3 BERIRE: BRRANRBGEEE N AT 421

salmon, Can. J. Zool. 37: 965—996.
4] Ali M. A, 1975 Vision in Fishes: New Approaches in Researches. Plenum Press, New York, pp.

313—355.
[5] Arey, L. B. & G. M. Mundt, 1941, A persistent diurnal rhythm in visual cone. Anasr. Rec. (suppl) 79:
41.

{61 Burnside, B,, R, Adler & P. O. Conner, 1983. Retinomotor pigment migration in the teleost retinal pig-
ment granule transport and cone movement. [mves. Ophthalmol. Visual Sci, 24: 1-—15,

{771 Burnside, B. & B. Nagle, 1983. Progress in Research, Vol. 2, Pergamon Press, Oxford, pp. 67—109.

[8] Dearry, A. & B. Burnside, 1985. Dopamine inhibits forsklin and 3-isobutyl-methylxanthine induced dark-
adaptaive retinomotor movement in isolated teleost retinas. J, Newrochem. 44: 1753—1763.

f$] Douglas, R. H. & H. J. J. Wagner, 1982, Endogcnous patterns of .photomechanical movements in teleost
and their relation to activity rhythms. Cell Tissue Res. 226: 133—144,

{10] Levinson, G. & B. Burnside, 1981. Circadian rhythms in teleost retinomotor movements: A comparison
of the effects of cireadian rhythms and condition on cone length. Invesr, Ophthalmol. Visual Sci. 20:
294-—-303.

[11] Lythgoe, J. N. & J. Shand, 1983. Endogenous circadian retinomotor movements in the neon totra (Para-
cheirodon innest). Invest. Ophthalmol. Visual Sci, 24: 1203—1210.

[12] Piece, M. E. & J. C. Beshares, 1985  Circadian regulation of retinomotor movements I. Interaction of
melatonin and dopamine in the control of cone length. J. Gen. Physiol. 86: 671—689,

CHARACTERS OF RETINOMOTOR RESPONSE IN THE
RETINA OF BANDED GROUPER (EPINEPHELUS
AWOARA)

Zhang Houquan and  He Daren
(Xiamen University, 361005)

ABSTRACT

The characters of retinomotor response in the retina of banded grouper obtained from
seawater in Xiamen and Longhai was investigated in 1987. The study included time course of
retinomotor tesponse and influence of endogenous rhythmic gystem on the retinomotor res-
ponse. The results showed:

(1) From light-to-dark adaptation, bo'h elongation of cone myoids and aggregation of
REP pigment granules exhibited a latent period of up to 15 minutes, and were completed in 75
minutes in darkness. It was found that elongation of cone myoids and aggregation of REP
pigment granules occurred at linear rates of 2.2um/min and 2.7 pm/min respectively. The mo-
vements began immediately after dark-to-light transition in both REP and cones, and were
completed in 15 min after illumination. The contraction of cone myoids and dispersion of REP
pigment granules proceeded at linear rates of 8.9 pum/min and 10.8 pum/min respectively.

(2) Under the period of both constant darkness and constant light, the fish did not show
a circadian rhythm in the position of cone cells and REP. This may indicate retinomotor res-
ponses were mainly controlled by light, and slightly by an endogenous circadian rhythic sys-
tem. It might be due to the rock crevice environment at the bottom of neritic zone where the
fish lives with very little variation in light intensity and their inactive habit.



