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STUDIES ON THE BREEDING BIOLOGY OF THE EEL
(ANGUILLA JAPONICA TEMMINCK & SCHLEGEL)

3. HISTOLOGICAL AND CYTOLOGICAL STUDIES ON THE
GONADAL DEVELOPMENT OF EEL

Lin Ding and Lin Haoren
(Department of Biology, Zhongshan (Sun Yatsen) University)

Abstract

The gonadal development of eel was studied histologically and cytologicaily. The de-
velopment of testis is composed of six stages: 1) early multiplication of spermatogonia;
2) late multiplication of spermatogonia; 3) growth and maturation of spermatocytes; 4) ini-
tial appearance of spermatozoa; 5) complete maturation of spermatozoa; 6) degeneration of
spermatozoa. The oogenesis is composed of ix phases: 1) oogonia; 2) oocyte with follicu-
lar epithelium consisting of a single layer of follicle cells; 3) oocyte with adipose vesicles;
4) oocyte filled with yolk; 5) oocyte with migratory nucleus; 6) degeneration of oocyte.
Based on the six phases of oogenesis, the development of ovary is also composed of six sta-
ges cotrespondingly. The staging of gonadal development of eel, the mode of yolk forma-
tion, the spawning type and other questions were discussed.
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A section of testis at the stage of early multiplication of spermatogonia (Stage 1), ampulla
is not formed yet (% 600). Spermatogonja at the same stage are shown in inget (%X1500).
A section of testis at the stage of late multiplication of spermatogonia (Stage 2), ampulla with
tumen is formed and plenty of capillaries lie between ampullae (X 600). Spermatogonia at
the same stage are shown in inset (%X1500).

3 A section of testis at the stage of growth of spermatocyte (early stage 3), ampulla and its

lumen enlarged, primary spermatocytes lie in several layers (X 600).

4 A section of testis at the stage of maturation of spermatocyte (late stage 3). Several

layers of secondary spermatocytes lie inside the ampulla, spermatids
appear inside some spermatogonial cysts or the lumen of ampulla (X600).

5 A section of testis at the stage of initial appearance of spermatozoa (early stage 4). Secondary

spermatocytes and spermatids lie in the wall of ampulla, spermatozoa appear inside the lumen
of ampulla (X 300).

6 A section of testis at stage 4 showing secondary spermatocytes and spermatids lying in the

wall of ampulla, and spermatozoa lying inside the Iumen of ampulla (X600).
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Fig, 7 A section of testis at the stage of initial appearance of spermatozoa (late stage 4). The wall

Fig.

Fig.
Fig.
Fig.
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of ampulla is 'thinned, its lumen is filled with spermatids and spermatozoa (X300).

8 A section of testis at the stage of complete maturation of spermatozoa (stage 5), ampulla is

filled with mature spermatozoa (% 300).

9 The enlargement of Figure 8 showing complete mature spermatozoa in spiral fluid state.

10 The smear of sperm showing the morphology of mature spermatozoid (%1500).

11 A scction of ovary showing oogonia (phase 1) (X 600).

12 A section of ovary showing oocyte with follicular epithelium consisting of a single layer of



follicle cells (phase 2). Note the oval yolk nucleus-like structure inside the cytoplasm. Ovary
at stage 2 (X 600).

Fig. 13 A section of ovary showing yolk nucleus lie inside cytoplasm (X1500).

Fig. 14 A section of ovary showing oocyte with adipose vesicles (phase 3). Note the adipose vesicles
in cytoplasm. Ovary at stage 3 (X300).
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Fig. 15 A section of ovary (treated with osmic acid) showing oocyte with adipose vesicles. Note
the single and multiple layers of adipose vesicles (%X 300)

Fig, 16. A section of ovary at stage 3 showing adipose vesicles. Note the dark lipid treated by osmic

’ . acid lie inside and around the vesicles.

Fig. 17 A secction of ovary showing oocyte filled with yolk (early phase 4). Note yolk granules
appear between adipose vesicles. Ovary at stage 4 (X 150).

Fig. 18 A section of ovary showing oocyte filled with yolk (middle’phase 4), Note oocyte filled in
bulk with yolk granules, adipose vesicles mixed together and formed several large adipose
drops. Ovary at middle stage 4(%X150).

Fié. 19 A section of ovary treated with osmic acid showing adipose drops in dark and a single layer
of liquid vesicles lie around cytoplasm,

Fig. 20 A section of ovary showing oocyte filled with yolk (late phase 4). Note nucleus at the beginni-
ng of migrating. Ovary at late stage 4 (X150)
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Fig. 21 A scction of ovary showing cocyte with migratory nucleus (phase 5). Note nucleus migrating
toward animal pole and nuclear membrane broke down. Ovary at stage 5 (X150).

Fig. 22 The cnlargcment of Figure 21 showing the characteristics of nucleus.

Fig. 23—25 Sections of ovary showing the degeneration of oocyte (phase 6). Ovary at stage 6 (X
150).



