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The Development of Visual Organ in Sebastiscus marmoratus
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Abstract: To explore the relationship between the development of visual organ, ecological habits and the
feeding behaviors of Sebastiscus marmoratus, histological methods were employed to study the
developmental characteristics of visual organ in larvae and juvenile fish. The results showed that the
differentiation rate of S. marmoratus was faster than that of other species. As an ovoviviparous fish, the
retinal nerve cell layer and the original lens were already formed at birth. The 1-day-old larvae of S.
marmoratus already had phototaxis. The retina of 1-day-old larvae differentiated into six layers, the lens
became fibrosis, and the diameter was about 72 pm. The retina differentiated into ten layers and the sclera
appeared to adapt to its feeding behavior at 2-day-old. In this period, the swimming ability was enhanced. The
crystalline capsule was formed during 5 - 7 days and its diameter of lens was about 99 um. Table 1 describes
S. marmoratus' structural characteristics and development speed of the retina, and Fig. 1 shows the

development characteristics of visual organ in S. marmoratus 1 - 5 days old larvae. On the 17th day, the
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corneal structure was differentiated and the choroid was fully developed. Until 37 days, the vision organ was

completely developed in the juveniles. Fig. 2 shows microscope observation of the development

characteristics of visual organ in S. marmoratus 5 - 26 days old larvae and young fish, and Table 2 reflects

the relationship between the retinal formation time and behavior development in different fishes.
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Fig. 1 The development characteristics of visual organ in Sebastiscus marmoratus 1 - 5 days old larvae
a. W74 b1 dAFf; o 1dfFf; d2d P e 4dfFf; £5dfFf.
a. Newborn larvae; b.1 day old larvae; c. 1 day old larvae; d. 2 days old larvae; e. 4 days old larvae; f. 5 days old larvae.
Cap. BUNME; Ch. Bk&8E; Co. MME; Gel. METTANMZ; lm. WHES Inl. WEJZ; Tpl. WIFPRIZ: Ir SLRE; Ira. SLBSERT)ZE; Irs.
ULBERTZ0)Z; Lo SRRIAZE; LE WoRET4EZ; M. ISl NE MZL4E; Olm. SR, Onl. SMZJZE; Opl. SARIIRJZE; Pe. tBRJE;
Ph. MUAIZE)Z; Sc. JLE.
Cap. Capillary; Ch. Choroid; Co. Cornea; Gel. Ganglion cell layer; Ilm. Inner limiting membrane; Inl. Inner nuclear layer; Ipl. Inner plexiform
layer; Ir. Iris; Ira. Iris anterior border layer; Irs. Iris stroma layer; Lc. Lens capsule; Lf. Lens fibre; M. Eye regulating muscle; Nf. Nerve fibers;
Olm. Outside limiting membrane; Onl. Outer nuclear layer; Opl. Outer plexiform laye; Pe. Pigmented epithelium; Ph. Photoreceptor cell; Sc.

Sclera.
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Table 1 The retinal characteristics of each layer
TP 53 2 SERRE AL R I E]

The layers of retina

Structural features

Development time

=

Pigment epithelium

AN

Visual cell layer

T
External limiting
membrane

Sz

Outer nuclear layer

RN
Outer plexiform
layer

W)=

Inner nuclear layer

A TRIR 2
Inner plexiform
layer

e

Ganglion cell layer

MLz

Nerve fiber layer

B

Inner limiting
membrane

BT AR A2, B R A AR (s b S PR . EL A b — 1
WAZAT, FREERURL (3R 0 A A 23

The outermost layer of the retina, comprised of a single layer of short columnar
pigment epithelial cells. There is an obvious nucleolus in pigment cells, and the
melanin granules are secreted by them

SRR AR G o B PRI ZE R, 20 ) LT 4 AN AL 4

Also called photoreceptor space, made up of two kinds of cells, each of which
are the rods and the cones

AT 240 L P 0 0 A 240 B A 2 T 1) — J2 R 45 44
A membranous structure between the inside of the rod cells and other nuclei of
the rods

FE BTG R, ALY R

Mainly composed of rods and cones. The nuclei of its cells are closely aligned

PUATANME . RLEE AT A 2 48 AR A0 P9 A% J2 R 4oh 22 40 L SR Ak 5 5 1 J2 T
The layer that the fiber ends of rods and cones combined with the synapses of
the cellular nerve in the inner nuclear layer

H/KFARML . XU A TC A SR AL A, PO S5 A0 4 e R 22 200 O A 3
Made up of horizontal cells, bipolar cells and amacrine cells, both sides are
connected to the visual and nerve cells

TR RGN S AKTANML . DU AN 582 R SR 45 & i E
The part where amacrine cells combined with the dendrites and axons of
horizontal cells and bipolar cells

2R T A AL

Composed of ganglion cells

HIAMZE T AR AR TR, BN

Composed of the axons of ganglion cells. It is relatively thin

— JETCAH PR R RS, I SRR T BB A P AL I A7
A membrane without cell structure, used to separate the outer retina of the
vitreous body

1d B, 17d RETE
Appears on the first day
Develop completes in 17 days

Ld I, 5~7d KRB TEH
Appears on the first day
Develop completes in 5 - 7 days

2d IR
Appears and develop completes on
the second day

1d I, 5~7dRAETE
Appears on the first day
Develop completes in 5 - 7 days

Ld B, 5~7d KE%H
Appears on the first day
Develop completes in 5 - 7 days

TdHEL, 5~7dRBERE

Appears on the first day
Develop completes in 5 - 7 days

Ld I, 5~7d RE%H
Appears on the first day
Develop completes in 5 - 7 days

1d I, 5~7d KE%E

Appears on the first day
Develop completes in 5 - 7 days

1d B, 5~7d KRB %E#H
Appears on the first day
Develop completes in 5 - 7 days

2d L, 5~7dRETE
Appears on the second day
Develop completes in 5 - 7 days
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Fig.2 Microscope observation of the development characteristics of visual organ in Sebastiscus marmoratus 5 - 37
days old larvae and young fish

a.5dfFf; b 17d4Ff; ¢ 17d 47 d.26dfFf; e 26d 76 £.37dHEfh.
a. 5 days old larvae; b. 17 days old larvae; c. 17 days old larvae; d. 26 days old larvae; e. 26 days old larvae; f. 37 days old juvenile fish.
Bsb. #R1A; Ch. BKZ%HE; Co. fIK; Coe. MMENKZ; E. BREE; Ip. MIEERE; I UM, Ira WEEFZ; Ire. MLRNEE; Tp. 4T
)G %)z Trs. WLBERTZRZ; Lo aliRiks Lo SoRIASE; Lea. AUSAYEBL Lep. AWML L aiiRET4EZ; On. WML R ML
Ste. &)= ¥ L.
Bsb. Bell shaped body; Ch. Choroid; Co. Cornea; Coe. Corneal endothelium; E. Eyes; Ip. Iris pigment; Ir. Iris; Ira. Iris anterior border layer; Ire.
Iris endothelium; Irp. Iris posterior; Irs. Iris stroma layer; L. Lens; Lc. Lens capsule; Lea. Lamina elastic anterior; Lep. Lamina elastic porterio; Lf.

Lens fibre; On. Optic nerve; R. Retina; Ste. Stratified squamous epithelium.
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