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Fig. 1

Histological sections of the retina and head of Sebastes schlegelii under the different light spectra
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Fig. 2 The ratio of the total thickness of different layers under different light spectrum

22 ARNEmKE

XI5 A LED JGi MR IR NI ZE . NAZZ .
SARZ . SMZZ g RS TN 1 PR . s
Ab PR AR By L R Py )2 Y 2 R R A AR
(24.33+2.08), JFRFMT HOGA . 2D6R R wtab B
41 (P<0.05), -5 HAh 4213400 1 3 PE 24 5% (P>0.05).
BNZIZ S, B, SOGB4 e B

Fz1 FRKXETIFRFeNNEMEKE S ITFR
Tab. 1

o T DG S LA Al L A (P<0.05). AMRZE Tk
JGLHTE 5 FPAL IR A, JF R ER T HOBd (P<
0.05), 154 AN E G TC W 3 1 25 5 (P>0.05) . 7E
IMZIE b, ZLGANFRAH 20 i 4K e A/ (30.33+3.51),
FAR T B B4 Ay HAth 44 41 (P<0.05), 4 20 i
L1 R HEOEAN PR (51.67+10.70) EL B & T-40O6M
JeAabFEZH (P<0.05).

Statistical table of the numbers of Sebastes schlegelii retinal cells under the different light spectra (n=3; 5C:l:SD)

Kk
gE|
o &t Ot 5% %
N2 24.33+2.08¢ 27.33+4.51% 31.67+2.08" 33.00+2.00% 37.67+2.08%
W2 36.33+5.86% 35.33+6.66% 37.33+£7.51% 25.00+3.00° 22.00+3.61°
EINED=S 8.00+1.00° 13.00+3.61%° 12.00+4.00* 9.33+1.53° 15.00+1.73%
VNS 43.00+1.73%° 44.3341.53% 51.67+10.70° 30.3343.51° 35.00+1.00%

TE: R —47 bR AN R 5B B0 b B A 2 ) 2 55 Bk %5 (P<0.05)

AN TR 15 55 17 FG P i 400 0 5 4 e 450 o 19 4 G 1
RT3 fis . BRINRZT S, HIRZSSMR)Z R
YA E R SO0 2 R R IR A DG, BB S S B e
430~650 nm L FE PRI, PR )Z 502 ) 4 AL
B I, Horb P 2 A A S OGS K = (R
R IEAHS2(0.81, P>0.5), TMiAMN)Z 40 i e 5%

T 22 [E] DU Ry A5 58 1 1) A G 0. 11, P<0.5). A% )2 541
¥ 2 i A i 5 O0iE R K Z R R A COE R, BIVRE
TGP BAE 430~650 nm I BBl ARG N, Ho4m i
Fa bl 2 gk, H g 2 A i S O K R A
Kotk AR A G(—0.51, P>0.5), MZ)Z4ii%cR 5
JEIE P A 2 P HS 171 A5G (-0.38, P<0.5),
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Fig. 3 Correlation analysis between the spectrum and the
number of cells in each layer of retina
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57T A A2 HAE AT 2 A A R R) G R 2
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P, BEOGAN A 2 T e MLt A A
(P<0.05), 5 H A #5241 70 i Pk 25 55 (P>0.05).
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Fig. 4 Ratio of the number of cells in the retinal layers
under the different light spectra

R, AR B E) 25 5 1 2 (P<0.05)

2.3 ARBEEE

MM LR BOLE . IMEE . SRM)E
WZJZ . WMZE . A2 a2
mFE 2 frs. EECAERA N NMZERE N 23.00+
2.15 pm, 3 & T HARAS 4 (P<0.05), WM ZERE
EHOLH S H Z M 22 7 B & (P<0.05), JBEE 5
B 18.33+2.84 um A1 13.83+1.71 um, 564
(15.83+0.84 um)FILEGAH (17.1£1.50 um)Z [A]JC 3%
P2 (P>0.05), SENEZMF, WA NZZERE
(20.20£0.26 um) i & 5 FE4ROGA (14.43£2.51 pm) | B
H62H(16.37+1.39 pm) ., £164H(13.53+1.60 pm) LA K
G20 (15.60+42.00 pum)(P<0.05), T HiAth - 20 7] G 5k 3%

Tab. 2 Retinal thickness of juvenile Sebastes schlegelii under the different light spectra (n=3; pm, 5C:I:SD)

5 ik
ok £ o 5% Mok
A )2 23.00+2.15° 17.1+.1.50% 18.33+2.84° 13.83+1.71° 15.830.84"
WAZZ 20.20+0.26° 14.43£2.51° 16.37+1.39° 13.53+1.60° 15.60+2.00°
NG 6.77+1.07 5.77+1.33 6.23+3.02 4.57+0.47 3.77+0.91
IR 21.00£1.32° 19.93+0.29% 20.97+2.35° 17.67+£1.29° 18.50+1.13%
“E LK 32.73+3.91 33.43+4.97 33.27+6.18 30.27+2.40 33.00+1.91
o2 8.07+0.46 8.23+0.35 9.20+2.12 8.13+1.19 9.50+0.30
AR 3.43+0.68 3.83+1.31 3.37+0.67 3.23+0.42 3.47+0.23
T 2 - Ut )2 3.47+0.15 6.10£2.66 4.03+2.74 3.10+0.79 3.47£0.21

TE: R —47 bR A e 5B B0 b B A 2 ) 2 55 Bk %5 (P<0.05)
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P2 F(P>0.05). fEHICHHEOLKMT, MMEEIME
JZ RS 21.00+1.32 pm 5 20.97+2.35 pm, B3
BTG (17.67+1.29 um)(P<0.05), 15 HAh &2
T EEZ R (P>0.05). SMMZ . LRZ . BOLZ.
MEHM)Z . AR 5 FORREERE T
Jo i 3 25 - (P>0.05).
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FR W REREZ 80 . AME RSS2 ] 2
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JE 50 R D 1 22 R Y 2 AR M R G, M OC R
R-0.61. —0.64 T PN 263 i K 2 1] 52 30 AR i
A, MERECN-0.82, MEZE FRZE. BOLE.
T 227 20 )2 S o 2 £ 2 J2 TR 5 063 ) () £ A 5%
PEEES, BUEA 9 H-0.13, —0.18, —0.15. —0.23,

* o PEKYEE 430~650 nm
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~0.54 - 0.4
HMEIZ - 0.2
‘ -0.61
(uF 3 ~ 0
-0.18 0
-0.13 —0.4
FZATAN )2
~0.15 -0.6
P22 Y2 -0.8
-0.23
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Correlation analysis between the spectrum and
thickness of each retinal layer

Fig. 5
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b B2 T B ECAF- fif P 4L X RS 4 5 A L 8 R
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1 DL EG & R (Triplophysa  bleekeri) i W BRI 25 45 #4)
WEFE s A AR R BB [T AE Y 10 E2 454 . ik
2 WO 15 AR X ECF- Bl X RS 235 ) 77 A= 5 e, B
[FEOCERGE T, A0 45 4 oK e A 3 AR Ak, 2K
PR 5 48 ) 32 22 32 st AR TR RS2 e K, TG PR BE A
0 LA PO RS AR 5 ) 1 S AR K

3.2 TR ARl 4 S AR IR S A
ML A

1 W 2R G0 I OGRS 55 400 IR B v - 2 0 L 1Y)
H I RE EAEARDC . Hh AMZZ A i 4 Ak, 71
T R WL AR S, N Z TR 2R £,
TEAL A Bk B el J2 1A S 4% L DA M B TR g
HBESEAEF, BAb, S0 22 00 40 B R N A% )2 A I B
RN R —)Z, WAZJZ 4IRS il 2544 I 3 1)
2551 R SN ARER R I LR S FEARRFSY
o, 2GR B N I NAZ R L AN )E AR SR AR,
HBZEMTEOL, S0, B, aAAEiE A
FEPREE , JHOR IO 8 240 Aot S A DO 6 JEE BT L T ¢
KESR, AR NV SRR @B RFE KL,
WZJZ AR 2, MBI R, AR TG
il X AR E SR A2, N E N EEE D, b
AN . 09T & B U T 85 ( Cynoglossussemilaevis
Gunther) - A0 W REE_E- %) 240 i B30 728 A 5 A KB B
FrAb A B HAT B0 G, B PUK R Z S I 2IKK 2
WP RIS AR b E R MRS 3 %)
i, HAMZ)Z A0 HE 5 N A% 40 B CR L as rks o, >4
SRIX — it AR W] BB T B RO R AR e R
s} 76 X} A £f1 (Plecoglossus altivelis) . EL8§(Pagrosomus
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S A S LR TG 2 M BIF S b s e B T TR B A
AR, FR AT W ECOT i ) £ B B i N A% 2 | Ab
1% )2 A 5 5 G ik R St A DG YRR SR A
A — 3, LM AR 5 N R B B 5 H
ANE IR BAOC, WZZE5MEZE FERERE
FEW AL | R S R B (R T . IR
[F] DG ARG S A7 T 400 1) S5 2 4t L 50 i & 2 78 Ak 7T g
SN A A R 1) — o PR AR A, AN RG24
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T R 32 6 1 0 I BECRF 5 v e B, K 3 B A
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AR O 5 e Sk R A A 4 e A R R e i U,
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IR 2 R D R s B 7, 120 BR AR A T LA I
T RN Tl S IS S e O e PR ) AP N
-3(caspase-3)F ik _EIH T & AL T s A A )
FEEBAF 5 A, [ AE i B0 O AT AR SRy — o 1 U, A B[]
HR G AT 30 R b R A0 A Ak B i e U
TEAIEFE 7 DQF- filh 7 W4 ' T R0 I S 240 i 25 ot 45 7,
BLHEETR B9 IPL 40 i e 5 ARG B A VAT LU AR A,
5 LR EE LA, AN [R]DG R 2 A5 X/ FC T fif
2100 57 B 1 400 X B 40 L 7 A 453 40 30 T ik — 2 1) S
5 AT Ik

3.3 RE) AR KR 40 &AW R F R

GO RG]

T J A7 T R R B 1 B P )2, R £ 2T
() A LAl R 0 584 2 7 4% 2 A L 1 1 R AR
I 7 H DRSS 53 5 5 Al AL SE b 2
FRR, R O A 2 £ L 5 40 S e ) 5 £ 2
() S 5 B B, R 0 5 22 14 4
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Abstract: Light is a complex environmental factor that significantly affects the survival, feeding, growth, and vis-
ual perception of fish. To investigate the effects of Light Emitting Diode (LED) spectra on the retinal structure and
the number and thickness of the cells in each retinal layer of Sebastods schlegelii, 1, 000 S. schlegelii juveniles
(body mass 38.80+0.43 g, body length 10.20+0.17 cm) were cultured in five spectral treatment groups: blue light
(A450 nm), green light (A525 nm), yellow light (A590 nm), white light (A460 nm), red light (A630 nm), green light
(A525 nm), yellow light (A590 nm), white light (A460 nm), and red light (A630 nm). The white light group was the
control group, and the other four groups were the treatment groups. After 60 days of treatment, samples were taken
from the retinas of each group for observation. The results showed that the different LED spectra did not affect the
retinal structure of S. schlegelii, but the number of retinal cells noted after treatment under each spectrum was
slightly different. Under the five different spectral conditions, the number of cells in the inner retinal layer in the
blue light group (24.33+2.08) was significantly lower per unit area (100 um x 100 um) than that in the white light
group (P<0.05); the number of cells in the outer nuclear layer was significantly lower in the red light group
(33.33+3.51) than that in all of the other groups except the white light group (P<0.05). The number of cells in the
outer nuclear layer of the red light group (33.33+£3.51) was significantly lower than that in all of the other groups
except the white light group (P<0.05). A comparison of the number of cells in each retinal layer of each spectrum
showed that the blue light group had the lowest number along with the red light group, and the differences between
the other layers were not significant. In summary, the retinal thickness and cell number of S. schlegelii juveniles
maintained in different spectral treatment groups underwent adaptive changes in response to changes in the external
light environment. This study provides a theoretical basis for revealing the adaptive changes of S. schlegelii to a
lighted environment and provides a theoretical reference for setting the lighting conditions for culturing S.

schlegelii juveniles.
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