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Abstract

Japanese eel, Anguilla japonica 1s a commercially important species and
catadromous fish that grows in fresh water, and moves to the sea to spawn.
This study investigated the gametogenesis process based on artificially induced
sexual maturity and changes of organs of A. japonica based on sexual maturity
where it acclimated to the aquatic environment of the seawater.

10 female A. japonica(mean TL 70.1x2.3 cm , mean BW 727+74 g) were used
for the inducement of sexual maturity. And specimens were treated with salmon
pituitary extracts(SPE) once per week, and induced sexual maturity after 8-12
weeks, and then gametogenesis process was observed. Male A. japonica were
treated with human chronic gonadotropin(HCG) every week, and allocation was
induced after 6-8 weeks, and then spermatogenesis was observed.

To understand histological changes of organs of A. japonica based on fresh
water condition and seawater condition, 25 specimens (mean TL 62+2 cm, mean
BW 578+43 g) were used for comparative observation using gill, skin, kidney,
liver and digestive tract.

A large amount of mucous cells were found and chloride cells were rarely
observed in the gills in fresh water condition. However, mucous cells were not
observed and chloride cells were increased in seawater condition.

In the skin, mucous cells were observed in each layer of epidermis from fresh
water condition. On the other hand, mucous cells of seawater condition were
decreased in each layer of epidermis.

In the kidney, upon the completion of microscopy on the number of renal
tubules within the radius of 1000X1000 gm?, the number of observed renal
tubules in seawater condition came out significantly increased than fresh water
condition.

Hepatocytes were observed within the radius of 200X200 gm? in the liver.
Cytoplasm of hepatocytes from seawater condition were increased compared to

fresh water condition, and many oil globules were observed. After ovulation, the



liver lost oil globules, and showed a tendency of decreasing cytoplasm.

Digestive tracts were divided into esophagus, anterior intestine portion, mid
intestine portion and posterior intestine portion. And then comparative
microscopy was done on the change pattern of mucus—secreting goblet cells,
mucosal folds, and muscularis externa of each part of digestive tract.
Mucus-secreting goblet cells were significantly reduced in the specimen after
ovulation than in the specimens under fresh water condition. Also, mucosal folds
length and muscularis externa thickness were significantly reduced in after
ovulation.

In the future, additional comparative studies on environmental characteristics

related to the aspect of sexual maturity and osmotic pressure will be necessary.
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Fig. 1. Diagram of recirculating rearing system used for broodstock. A:
bio—chemical filter chamers, B: water pump, C: immersion heater, D:

water temperature controller, E: condenser chamber.
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Table 1. Body weight and body length of female A. japonica used in induction

of sexual maturity

ID No. Body Weigt (g) Body Length (cm)
6FE3EDA 502 68
6FE43EB 515 62
6FE30E1 578 66
6FE221B4 579 65
6FE1601 604 71
6FE1A52 605 63
6FE28F8 712 67
6FE1C7D 1006 78
6FE3AILF 1086 84
6FE243A 1087 77




Fig. 2. Broodstock management of A. japonica. A: anaesthetization, B: ID chip

injector, C: tagging with ID chip, D: ID chip reader.
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Table 2. Body weight and body length of A. japonica used in histological

observation
ID No. Body Weigt (g) Body Length (cm)
6FE1012 538 61
6FE4A76 524 58
6FE31F1 488 59
6FE41BE 583 65
6FESEDA 469 55
6FE2D3A 531 68
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External morphology of the digestive tract of A. japonica.
AN: anus, ES: esophagus, SP: spleen, ST: stomach, ap: anterior intestine

portion, ep: esophagus, mp: mid intestine portion, pp: posterior intestine
portion.
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Fig. 4. Change of body weight with salmon pituitary extracts (SPE) injection.
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Fig. 5. Examination steps for artificial ovulation of mature stage of female A.

japonica. A: external features of genital pore, B and C: egg stripping, An:

anus, Gp: genital pore. Scale bar indicates 1 cm.
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XB.0k 0000

Fig. 6. Photomicrographs and electron microscope of sperm developmental stages
of A. japonica. A: growing stage, scale bar = 10 gm. B: mature stage,
scale bar = 10 um. C: spermatogonia, scale bar = 5 um. D: spermatocyte,
scale bar = 5 um. E: spermatid, scale bar = 5 gm. F: spermatozoa, scale
bar = 5 um. G: electronic micrographs of spermatozoa group. H: electronic
micrographs of Spermatozoa. h: head, 4 m. t: tail, 14 pm. Sc:

Spermatocyte, Sd: spermatid, Sz: Spermatozoa.
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Fig. 7. Photomicrographs of ovarian developmental stages of A. japonica. A:
early perinucleolus stage, scale bar = 10 um B: perinucleolus stage, scale
bar = 10 um C: oil droplet stage, scale bar = 50 um D: vitellogenic stage,
scale bar = 50 um E: vitellogenic stage, scale bar = 50 gm F: migratory
nucleus stage, scale bar = 100 gm. G: migratory nucleus stage (overripe),
scale bar = 100 wm. FI: follicel layer, Yg: yolk globules, N: nucleus, Od:

oil droplet, Pn: perinucleolus, Zr: zona radiata.
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Fig. 8. Photomicrographs of gills of A. japonica reared under fresh water
condition (A, B and E) and seawater condition (C, D and F).

Cl: chloride cell, Er: erythrocytes, Mc: mucous cell, Pc: pavement cell.

Scale bars indicate 100 gm in A and C. Scale bars indicate 50 pm in B,
D, E and F.
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Fig. 9. Photomicrographs of mucous cells in the skin of A. japonica reared under
fresh water condition (A, B and E) and seawater condition (C, D and F).

Mc: mucous cell. Scale bars indicate 200 gm in A and C. Scale bars

indicate 100 um in B, D, E and F.
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Fig. 10. Photomicrographs of renal tubule in the kidney of A. japonica.
A fresh water condition, B: seawater condition, Bc: blood cell, Re: red
blood cell. Rt renal tubule. Magnified renal tubules are shown in a and
b. Scale bars indicate 200.m.
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Fig. 11. Numbers of renal tubule in the kidney of A. japonica. Different
superscript on the bars are significantly different (P<0.05).
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Fig. 12. Photomicrographs of hepatocytes in the liver of A. japonica.

A: fresh water condition, B: seawater condition, C: after ovulation,
Bv: blood vessel, Ct: connective tissue, Ht: hepatocytes, Og: oil globule.
Magnified hepatocytes are shown in a, b and c. Scale bars indicate 50
m.
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Fig. 14. Photomicrographs of digestive tract of A. japonica reared under

fresh water condition.

A: esophagus, B: anterior intestine portion, C: mid intestine portion, D:
posterior intestine portion, Gc: goblet cell, Lp: lamina propria, Me:
muscularis externa, Mf: mucosal fold. Magnified goblet cells are shown
in a, b, ¢ and d. Scale bars indicate 20 gm.
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Fig. 15. Photomicrographs of digestive tract of A. japonica reared under

seawater condition.

A: esophagus, B: anterior intestine portion, C: mid intestine portion, D:
posterior intestine portion, Gc: goblet cell, Lp: lamina propria, Me:
muscularis externa, Mf: mucosal fold. Magnified goblet cells are shown
in a, b, ¢ and d. Scale bars indicate 20 gm.
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Fig. 16. Photomicrographs of digestive tract of A. japonica after ovulation.

A: esophagus, B: anterior intestine portion, C: mid intestine portion, D:
posterior intestine portion, Gc: goblet cell, Lp: lamina propria, Me:
muscularis externa, Mf: mucosal fold. Magnified goblet cells are shown
in a, b, ¢ and d. Scale bars indicate 20 um.
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