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Abnormality of Reproduction and Organ Structure
of the Oily Bitterling, Acheilognathus koreensis
from Isa Stream
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Reproduction and organ system of the oily bitterling, Acheilognathus koreensis in Isa stream
were investigated by means of histological methods. Sex ratio was observed 1:1 in female to
male. The gonadosomatic index (GSI) of the female showed two peak in December and April.
The ovipositor length index (OLI) represented irregular change. From the histological analysis
of the organ system, epidermal atrophy and hyperplasia of pigment cell were observed in the
skin. Epithelial layer lifting of the lamella and bifurcation of the filament were observed in the
gill. Also histological changes as congestion, cytoplasmic degeneration of hepatic cell, glomeru-
lar dilatation, hyaline droplet degeneration of renal tubule epithelium and pycnosis of intersti-
tial cell were identified in the liver and kidney, respectively.
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Fig. 1. Sampling area of the oily bitterling, Acheilogna-
thus koreensis.

Table 1. Number of specimens and sex ratio of the oily
bitterling, Acheilognathus koreensis

. Number of specimen Sex ratio
Collection date (female/male) (F: M)
Dec. 7,2001 40 (14/26) 1:1.86
Jan. 7,2002 40 (13/27) 1:2.08
Feb. 3, 2002 41 (12/29) 1:2.42
Mar. 4, 2002 40 (21/19) 1:0.90
Apr. 8,2002 40 (21/19) 1:0.90
May 5, 2002 38(17/21) 1:1.24
Jun. 9, 2002 40 (23/17) 1:0.74
Jul. 10, 2002 40 (28/12) 1:0.43
Aug. 6, 2002 40 (20/20) 1:1.00
Sep. 8, 2002 25(18/7) 1:0.39
Oct. 6, 2002 32(17/15) 1:0.88
Nov. 10, 2002 33(20/13) 1:0.65

Total 449 (224/225) 1:1
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Fig. 2. Oocyte development stage of the oily bitterling, Acheilognathus koreensis. A: Oogonial stage. Note the nucleus with
heterochromatin. B: Previtellogenic stage. Note the homogeneous ooplasm and yolk nucleus. C: Initial vitellogenic
stage. Note the numerous yolk vesicle and follicle layer. D: Active vitellogenic stage. Note the zona radiata and
eosinophilic yolk globules. E: Mature and ripe stage. Note the germinal vesicle breakdown and numerous
eosinophilic yolk globules. F: Section of after spawning showing the degenerating oocytes and atretic follicles. FI:
follicle layer, N: nucleus, No: nucleolus, Og: oogonium, Op: coplasm, Yn: yolk nucleus, Zr: zona radiata.
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Fig. 3. Testicular development stage of the oily bitterling, Acheilognathus koreensis. A: Section of the resting stage

showing the spermatogonia. B: Growing stage. Note the testicular cyst and spermatocytes. C: Maturation stage.
Note the numerous spermatids. D: Ripe stage. Note the basophilic spermatozoa. E: Spent stage. Note the
undischarged spermatozoa. F: Recovery stage. Note the degenerative spermatozoa. Sc: spermatocytes, Sd:

spermatids, Sg: spermatogonia, Sz: spermatozoa, Uds: undischarged spermatozoa.

16.0r —o— Female
—e— Male
12.0f
3 sor

Dec. Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov.
Month

Fig. 4. Monthly variation of gonadosomatic index (GSI) of
the oily bitterling, Acheilognathus koreensis.
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Fig. 5. Monthly variation of hepatosomatic index (HSI) of
the oily bitterling, Acheilognathus koreensis.
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Fig. 6. Monthly variation of ovipositor length index (OLI)
of the oily bitterling, Acheilognathus koreensis.
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Fig. 7. Monthly variation of frequency of ovarian develop-
ment stage of the oily bitterling, Acheilognathus
koreensis.
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Fig. 8. Monthly variation of frequency of testicular devel-
opment stage of the oily bitterling, Acheilognathus
koreensis.
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Fig. 9. Histological changes of skin, gill, liver and kidney in the oily bitterling, Acheilognathus koreensis. A: Epidermal
layer atrophy and appearance of eosinophilic cell (%) of the skin. B: Mucous cell degeneration of the skin. C: Lifting
(1) of epithelial layer and degeneration of mucous cell of the gill lamella. D: Bifurcation of the gill filament. E:
Note the eosinophilic granular cells in the blood vessel. AB-PAS (pH 2.5) reaction. F: Note the increment of
hemocytes and cytoplasmic degeneration of hepatic cells (¥%). H-E stain. G: Note the dilatation of the glomerular
capillaries and hyaline droplet degeneration of the renal tubules. H: Note the pycnosis in the interstitial tissue and
degeneration of the renal tubule. Cc: club cell, Ch: chloride cell, Ec: eosinophilic granular cells, G: glomerular
capillaries, Gf: gill filament, GI: gill lamellae, Hc: hemocytes, Mab: mucous of alcian blue positive, Mc: mucous cell,
Pc: pigment cell, Rt: renal tubule, S: scale.
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