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Visual Organ Development and Its Relationship with Feeding
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Abstract The visual organ development of Odontobutis potamophila was examined with microscopy the relationship
between visual development and feeding was also studied. The main results are listed as follows The optic vesicle was
of neuroectodermal origin. At the heart-beating stage the optic vesicle folded and formed the optic cup. Soon
afterwards optic cup induced the overlying surface ectoderm to form the lens and it proliferated into the retina.
During the development the lens diameter increased and the lens gradually developed to be perfect. At the eye
pigmentation stage the retina differentiated into six layers. Outer nuclear layer inner nuclear layer and ganglion cell
layer were observed. At the prehatching stage the retina was composed of ten layers. One day after the hatching the
retina had become functional and larvae gradually began to feed. The thickness of the retina increased and the
structure developed to be perfect with the development. The structural and visual characters of the retina indicated that
0. potamophila was diurnal species with good vision.
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Table 1 The quantity of nuclei of outer nuclear layer
ON and ganglion cells G per 100 pm unit length
in the retinal cross sections of Odontobutis potamophila

ON
Development Nuclei of G ON/G
stage the outer Ganglion
nuclear layer cells
. . 52+4 1218 0.4
Eye pigmentation stage
Dorsal fin primordium 48+2 112+9 0.4
formation stage
45+2 * .
Prehatching stage St 888 05
1d
43+3 78+6 0.6
1 day after hatching * *
5d
42+2 2+7 0.6
5 days after hatching * *
8d
40+2 685 0.6
8 days after hatching * *
21d
46 + * .
21 days after hatching 63 563 0.8
43 d
48+3 45+3 1.1
43 days after hatching * *
2.3
8d
1d
10
2d
30% 3d
60% 5d

100%
2~54d
2~8d 9d
2.4
21d
4~6 :1
4 h
10 24 h 06 00
4~5 22% 10 00 4
~5 44% 14 00 18 00
4~5 100% 22 00
4~5 40% 02 00 0
~1
3
18 d
10
213 14
2~5d
2~8d

Wanger



Branchydanio rerio

15% ~

2
1:1
20%
0.7:1
ON
G ON/G
10
ON/G
1
1993 12 4 342 ~350.
I
1. x400 2.
x400 5.
200 7.

Explanation of Plates [

Wanger °

x 100 8.

45 -

2 Branchydanio rerio
1994 30 4 102~ 107.

3

1995 30 5 6~9.

4

2006 19 1 20~25.

5 Locket N A. Retinal structure in a deep-sea fish Sternoptyx
diaphana Hermann. Experimental Eye Research 1970 9 1
22~27.

6 Wagner H J. Retinal structure of fishes In Douglas R H
Djamgoz M B A eds. The Visual System of Fish. London
Chapman and Hall Ltd 1990 109 ~ 147.

7 Douglas R H Partridge J C Marshall N J. The eyes of deep —
sea fish | Lens pigmentation tapeta and visual pigments.
Prog Ret Eye Res 1998 17 4 597 ~ 636.

8 Wagner H J Frohlich E Negishi K e al. The eyes of deep-
sea fish I Functional morphology of the retina. Prog Ret Eye
Res 1998 17 4 637 ~685.

9

1995 14 2 169 ~ 173.
10
1996 15 3 263 ~269.
11
1999 38 2 323
~327.

12 Stephen S Easter | Gregory N et al. The development of
vision in the Zebrafish  Danio rerio . Developmental Biology
1996 180 646 ~ 663 .

13

1996 20 3 193 ~202.
14
1996 18 1
55~62.
15
1996 13 1 27~31.
x 400 3. x200 4.
X
x 400

1.At the heart-beating stage the optic cup arrow was formed x 400 2. At the lens formation stage the lens appeared x 400 3. At the eye

pigmentation stage showing the structure of the eye x 200 4. At the eye pigmentation stage showing the lens x 400 5. At the eye pigmentation

stage showing the retina X 400 6. At the dorsal fin primordium formation stage showing optic nerve and optic nerve fibers layer arrow of the

retina x 200 7. At the prehatching stage showing the structure of the eye thick arrow point to cornea and thin arrow point to iris  x 100 8. At the
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prehatching stage showing the cornea x 400.

Il

9. x 400 10. 1d x200 11. 1d
x 400 12. 5d x200 13. 5d
x 400 14. 8d x 400 15. 21d x200 16. 43 d
x 400

Explanation of Plates ||

9. At the prehatching stage showing the retina thick arrow point to outer limiting membrane and thin arrow point to inner limiting membrane x 400
10. 1 day after the hatching showing the structure of the eye x 200 11. 1 day after hatching showing the retina thick arrow point to outer limiting
membrane and thin arrow point to inner limiting membrane x 400 12. 5 days after hatching showing the structure of the eye  x 200 13. 5 days
after hatching showing the retina x 400 14. 8 days after hatching showing optic nerve and choroid gland x 400 15. 21 days after hatching
showing sclera and choroid %200 16. 43 days after hatching showing the retina thick arrow point to outer limiting membrane and thin arrow point

to inner limiting membrane X 400.

Cho. Choroid ~ Choroid gland Cornea G Ganglion cell layer  IN Inner nuclear layer
P Inner plexiform layer  Iris Len. Lens OF Optic nerve fibers layer ~ ON Outer
nuclear layer ~ OP Outer plexiform layer ~ Optic nerve PE Pigment epithelium  R&C Rods

and Cones  Ret. Retina ~ Scl. Sclera
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